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Abstract number 2 — CHARACTERIZATION OF GROUNDWATER IN THE MORSOTT-EL AOUINET
BASIN NORTHEASTERN ALGERIA: HYDROCHEMICAL AND ENVIRONMENTAL ISOTOPES
APPROACHES

FEHDI CHEMSEDDINE
Université de Tébessa, Institut des Sciences diera, Tébessa 12002, Algeria.

Groundwater analysis of Plio-Quaternary aquifemghthe importance of gypso-saliferous facies in the
area of Morsott-El Aouinet (North-East of Algeridhese facies are represented by Triassic outaops
the surface and a marly-saliferous bed rock. Ia faiper the groundwater hydrochemistries are studie
through well sampling from study area .Hydrochemerad members are identified and the sources of
water salinization are defined. The salinity of @at very high, ranging from 1154 to 23808 cm-1
decreasing from South towards North with groundwéitavs. From the hydrochemical evaluation of
the analytic results, two different water typeslddoe identified: - A fresh groundwater end-member:
Ca-HCO3 water type with a low salinity values. -sAline water end-member: predominantly Na-Cl
water type with high salinity concentrations. Irder to determine the contribution of the different
parameters to the salinity of groundwater ,theeatation coefficients of chlorides in respect of (Qdg

,Na ,K ,SO4 , and Sr were calculated and the esudticate the direct contribution of these ionshi®
salinity of Morsott-Laouinet groundwater aquifer. hel' ionic speciation and mineral
dissolution/precipitation was calculated by Watpgckage software. The increase in salinity is eelat
to the dissolution and/or precipitation processesnd the water-rock interaction and to the catoni
exchange between sodium and similar elements. 3d¢tegic analysis of some groundwater samples
shows a similarity with the meteoric waters reflatir short residence time and a lowest evaparatio
phenomenon of infiltrated groundwater.

Abstract number 4 — BEFFECT OF WATERLOGGING ON TRANSPIRATION OF DATE PALM : CASE
STUDY OF THE MODERN TUNISIAN OASES

BRAHIM ASKRI* & TAREK KORMI

Engineering School of Gabes. 6029 Gabes-Tunisia

RACHIDA BOUHLILA

Engineering School of Tunis. B.P 37 Le Belvédéf®2.Tunis. Tunisia

Estimating crop transpiration in response to growatdr dynamic and irrigation practice is crucial fo
efficient management of scarce water resourcesritch and semi-arid regions. Based on field and
laboratory measurements of soil and groundwatesiphly properties, this study estimated date palm
water use (transpiration) in modern Tunisian oase®sponse to variations of the water table level,
irrigation water management, leaf area index, mgptlepth and soil permeability. HYDRUS 1D model
was used to simulate the impact of a perched wakée on vadose zone hydrology processes and date
palm water use for three typical parcels in thed®ed oasis in the southwest of Tunisia. The resilts
this study suggest that changes of the water tab# may have a strong influence on the trangpinat

of date palm. A rising water table from 1.76-2.3@a10.19-0.60 m causes an increase in water stored
the root zone resulting in decreases of oxygenahiify and of actual transpiration from 1654 t623
mm/year. The influence of irrigation depth on tleedpalm water use is not significant in parcelgrgh
the water table depth is below 0.9 m. In that cseratio between the actual and potential traagpn
(relative transpiration) increases linearly witte tlecrease of the water table level. Under deeprwat
table condition, an increase of the irrigation tegives an increase of the water stored in the zooe

and an augmentation of the actual transpiratiores€hresults suggest that to ensure an efficient
irrigation water management in the oasis, no itiigawould be required in autumn and winter months
for water table below 0.9 m. To avoid water strieside parcels with deep water table, the irrigatio
interval should not exceed eight days in spring sumhmer months. From the simulation results, it is
apparent that the impact of the leaf area indexeddp on the water table level. Under shallow water
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table condition an increase of the leaf area intex no effect on the relative transpiration becdlise
actual and potential transpiration increase insdi@e magnitude. Under deep water table condition, a
increase of the leaf area index gives a slightabse of the relative transpiration because thenpate
transpiration increases more than the actual tiaigm. The impact of the rooting depth is foundbe
dependent on the position of roots compared toMdter table level. If roots are deeper than theewat
table, an increase of the rooting depth cause<ease of the relative transpiration. If not, tative
transpiration increases with the elongation of sodtinally, it was shown that increasing the soll
permeability in the range 10-100 cm/day inducesang increase of the relative transpiration.

Abstract number 5 — IMPACT OF ANTHROPOGENIC PRESSURES ON SELECTED
CHARACTERISTICS OF A WETLAND AT TS AKHOLO , LESOTHO

OLALEYE, A. O.* & SIKALEDI, T.
Department of Soil Science, the National Universityesotho.

Generally, there is sparse information on the irhmdcanthropogenic pressures on the wetlands of
Lesotho. Thus, the objective of this study wasdseas the impacts of anthropogenic activities en th
physicochemical characteristics of Ts’akholo wedlamnd to compare Ts'akholo wetland’s
physicochemical and morphological characteristiith ather land uses surrounding the wetland such as
pasture/grazing land and the cropped land. Theetldemarcated land use types (LUTS) were
demarcated: wetland, grazing/pastureland and coopgped. The analyzed physicochemical properties
include the pH, organic carbon, available phosphdawP), total Nitrogen (TN), CEC, K, particle size
analysis, hydraulic conductivity, bulk densityt:sdlay ratio and SOM/(silt + clay) ratio (SSCRher
determined morphological characteristics used weresoil colour, structure, texture, consistenogts,
mottles, and the presence of stones and quartzdaboe. An eighty three year (1923-2006) rainfall
distribution was used to assess the contributiamiofall to the condition of Ts’akholo wetland. fits
showed that there is high spatial variation betwienthree LUTs in terms of the morphological and
physicochemical properties. Organic carbon (OC) teus were found to be of the order
pasture/grazing>wetland>cropped lands. When cordpaith undisturbed wetlands (OC=12%), the OC
were low. Generally, the TN, avP, exchangeable H @EC were very low when compared with
undisturbed wetlands in the area. The pH reactiadhe wetland was alkaline (pH> 8.5) and dominated
by high exchangeable Na, while that in the croppad grazed lands were almost neutral. Results
further showed that the SSCR were low suggestighy lmpact of anthropogenic pressure on the three
LUTs. Rainfall amount has declined successivelyr dlie years. Most of the indicator weed species
typifying wetlands have been replaced by invasinasg species. It can be concluded that largelye the
has been a very high anthropogenic impact on tivesand when compared to an undisturbed wetland
occurring in the area.

Abstract number 9 — ECOLOGICAL ASSESSMENT OFAQUATIC ORGANISMS THROUGH FOOD
CHAIN IN RIVER BASIN

TOMOYA KAWAGUCHI

Nohon Suido Consultants Co., Ltd.
ATSUNORI SUZUKI

Graduate School of Kyoto University.
TOSHIHARU KOJIRI*

DPRI, Kyoto University.

Since the traditional river basin assessment hadewn employed from the ecological viewpoint, the
sound river basin management was not completedendidé has been evaluated through economical or
ecological aspects, individually, although obviguil has strong relationship with human and social
activities. In this paper, introducing the conceptsfood chain and aquatic organism existence for
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ecological system, the river basin simulation mdmded on physical dynamics of discharge and toxic-
chemical is proposed. Firstly, CASM (Comprehensivguatic System Model) is introduced to
simulated the food chain among fishes under thetsire of ecological pyramid. Since the distribntio
of zooplankton and phytoplankton in the river diéiet from the lake where the original CASM was
employed, the modified methodology is developedCasSM-River. The distributed runoff model,
HydroBEAM (Hydrological River Basin Environment Asssment Model) developed by Kojiri provides
the water quantity and quality at the arbitraryn®iin the basin. Secondly, to estimate the accainounl
processes for toxic-chemicals in the fish body, RBPhysiologically Based Pharmacokinetic Model) is
introduced. Nonylphenol, which is one of the sesi@ndocrine disrupting materials released from
factories and houses, is considered for impactsassnt. The parameters are defined with the
experiment data and empirical data. The leslie imarapplied to classify the feasible expected lif
span according to the age. Both models are linkitll iomass balance equation. Consequently, the
relationship of food absorption and body accumatattan be expressed in physical-based equations.
Finally, the Kamo River in Kyoto, Japan, is applied verification. The present situations on selera
agua organisms such as chironomid, Sludgeworm, @aoites japonicas, Dark chub, Crucian, Carp,
Bass and others are simulated to find the preferabbitats. Moreover, introducing GCM outputs
modified with the regional climate model aroundalapnd assuming the economical change of Japan,
the future ecological sustainability is analyzethparing both cases of Nonylphenol exposure and non-
exposure. The continuous exposure of toxic-chenbdalgs big damage for ecosystem after 20 to 30
year accumulation. The ecological risk shows tekyrisituations in the downstream metropolitan area
although not big change is not obtained in the uppea with less population and industry.

Abstract number 16 — BENTHIC AND HYPORHEIC COMMUNITY COMPOSITION : RESPONSE TO
NATURAL AND ANTHROPOGENIC DISTURBANCE

JESSICA DURKOTA®*
Department of Geograpy, University College London.

The hyporheic zone, or transitional interface betwvgroundwater and surface water, is an integral pa
of the lotic ecosystem which provides a uniquerrtfatly stable and highly oxygenated habitat for a
diverse biological community (hyporheos). Despiteliiding a number of cryptic and endemic species,
the hyporheic community receives relatively litésearch attention and is rarely included in frestw
monitoring programmes. This study assesses the asitign and distribution of the hyporheos in
relation to environmental parameters including wateemistry and flow. Eighty-five species, incluglin
one previously undescribed amphipod, were recoedetihree depths below the streambed from the
ephemeral and perennial sections of a lowland rimesouthern England over a two-year period.
Community composition was found to be associateth wWepth rather than site location, suggesting
three distinctive communities despite significaiffiedences in water quality and flow permanenceanglo
the watercourse. The results do not suggest arjakpa temporal variance in the distribution oeth
hyporheos. However, a number of normally benthxatasuch as the amphipod Gammarus pulex (L.)
and Trichopteran larvae Agapetus fuscipes (Curti®e found to migrate into the hyporheic zone
following periods of low flow and poor water quglitsuggesting that some benthic species utilise the
hyporheic zone as a refuge during adverse conditibhe results of this study indicate that ben#émd
hyporheic communities respond differently to change environmental parameters, suggesting that
traditional monitoring may be an insufficient measwof lotic status. A greater understanding of the
response of the hyporheos to anthropogenic distoebes essential for the conservation of this uvaiqu
community and the improvement of lotic monitoringpgrammes.
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Abstract number 19 — GOMPARISON OF MEASURES FOR REDUCTION OF THERMAL
STRATIFICATION EFFECTS ONAQUATIC ANIMAL IN LATIAN DAM

ROOSTAIEE, J*; FAZELI, M.'.,, HASHEMI S. H? & ATTARI, J.%
!Abaspour University of Technology, Tehran, Iran.
Shahid Beheshti University, Tehran, Iran.

Objective: Thermal stratification in dam reservoits associated with serious issues such as
eutrophication, reduction of water quality for datie and recreation use and algae growth in themupp
layer of the reservoir which leads to reductionOofygen concentration and thus mortality of aquatic
animal. This phenomenon was investigated for tls® @d Latyan Dam reservoir, in the present paper.
On the basis of water quality modeling in the resier most appropriate method to for lake dam were
proposed. Materials &amp;amp; Methods: For modehager quality in the reservoir, two-dimensional
CE-Qual-W2 software was used. In this regard, tlxyg@n concentration at different levels of the
reservoirs for different seasons was predictedth@rbasis of hierarchical analysis, using AHP safty
the most appropriate method for reduction of tHeot$ of thermal stratification and nutrition oried
repository in Latyan dam reservoir was proposedsuRe &amp;amp; Conclusion: The reservoir
modeling results showed an annual stratificatioriogestarting in early June and lasting up to late
November. Dissolved Oxygen in the deep reservoifedabetween 1 to 12 mg per liter. But this
parameter drastically reduced to anaerobic levat tiee reservoir bed, especially in the summers &hi

a warning condition and is unfavorable for growthtlee aquatic animal.On the basis of hierarchical
analysis, lake aeration in the summer time as agjprevention of pollutants at the source in trgrba
were found to be the most appropriate methods &emguality management.

Abstract number 21 — INFILTRATION OF SURFACE WATER FROM THE DIJLE -RIVER DURING
PERIODS OF HIGH WATER LEVEL NEAR SHALLOW DRINKING WATER WELLS . AN EXAMPLE OF A
TIME -SERIES ANALYSIS OF HIGH-FREQUENT WATER LEVEL MEASUREMENTS IN KORBEEK-
DiiLE (CENTRAL BELGIUM )

S. SIX* & T. DIEZ
Afdeling Winning en Leefmilieu, Vlaamse Maatschgpmior Watervoorziening, Vooruitgangsstraat 18300
Schaarbeek, e-mail: Simon.Six@vmw.be

The fourteen VMW-drinking water wells of KorbeekjBi‘Noord’ (Central Belgium) are situated in an
alluvial plain on a short distance (60-280 m) daf tlver ‘Dijle’. The production wells have a demthl5

to 20 m below the surface and extract groundwaben the coarse pleistocene alluvial sediments. & hes
coarse sediments are covered by fine-grained lggremus alluvial sediments of the Holocene. The
wells are situated in an area that is part of theuNi2000 network. Under normal conditions theeDijl
drains the shallow aquifer and has no influencéhengroundwater quality. Earlier studies of theewat
levels in the alluvial plain have shown that oniyidg periods of high surface water levels, infitton

of river water towards the groundwater occurs. Tihfdtration of surface water could influence the
quality of the groundwater, used for the productadndrinking water. The aim of this study was to
analyse the impact of the wells on the groundwlatez] and to analyse the infiltration of the Dijiger

to the shallow groundwater during high water pesiod/ater levels were intensively measured in 8
piezometers from august 2005 until februari 2006stétistical time-series analysis was performed to
analyse the factors that influence the groundwiaitetuations. The impact on the groundwater leviel o
several simultaneous impulses, in this case dailyfall and evaporation, daily pumping rates aral th
hourly river level of the Dijle at ‘Korbeek-Dijleivas modelled with the software-program Menyanthes
(von Asmuth et al., 2008). The water level modédsidy show that the fluctuations of the Dijle nive
have no impact on the nearby groundwater levdienshallow aquifer and in the covering sediments in
the alluvial plain. Quality analysis of the pumpedter confirms this conclusion. The impact of the
Dijle river is only detected in the river bank watevel. The Dijle irrigates to the alluvial plaonly
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during periods of very high water level and onhaitime period of several hours. As a second inabrt
result the models show the distinct impact on tfmugdwater level of rainfall and evaporation on the
one side and of pumping on the other side. Inwyg the analysis yields important information oa th
cone of depression around the pumping wells. Thelasions of this study are important for further
exploitation of the drinking water wells and fov@enmental management on the well site.

Abstract number 24 — GONSEQUENCES OF APOOR CONCEPTUAL M ODEL WHEN PREDICTING
THE RESPONSE OF THE RIPARIAN WATER TABLE POSITION TO STREAM RESTORATION,
WESTERN M ONTANA USA

WILLIAM W. WOESSNER*
Department of Geosciences, The University of Moataiissoula, MT also Fulbright Scholar and Visiting
Professor of Natural Science, NAWI Graz Austriaa¢ivh 2011-June 2011).

A 1 km section of channelized river was chosenréstoration in the Jocko River basin of western
Montana. The Jocko River is a gravel bedded stredtin an average discharge of 1.6 m3/s and a
maximum peak flow of 3 m3/s. The stated restoragoals were to enhance channel conditions to
improve fish habitat and restore the riparian pEorhmunity by raising the water table in the ripari
area adjacent to the incised channel. The desigoepbtual model proposed that raising the stream bed
by 1.5 m and remeandering the channel would acdsimgiroject goals. The study site area was
instrumented with 11 staff gauges, and over 50 todng and domestic wells; stream discharge, bed
grain size, veridical hydraulic conductivities, tiesl hydraulic gradients, and flux rates were
determined both pre and post restoration. Restte/ad only minor changes in the water table pasitio
(+0.15 m to 0.55 m), little change in stream bedraulic properties, yet deviations in streambed
vertical hydraulic gradients (+/-0.12). Successhef restoration hinged on applying a conceptualehod
that include the hydrogeologic conditions of an amstrained river floodplain system and correctly
identifying how a section of pre restoration losstgeam channel would respond to the channeldillin
and remeandering.

Abstract number 25 — RANT SPECIES COMPOSITION AND HYDROLOGY /EROSION
RELATIONSHIPS ON U.S.RANGELAND

KENNETH E. SPAETH*

USDA-NRCS, Central National Technology Support @en501 West Felix St., Fort Worth, Texas 76115.
FREDERICK B. PIERSON

USDA-ARS, Northwest Watershed Research CenterF&0R Blvd., Boise, Idaho 83712.

Hydrology and erosion studies on range and foredtia the U.S. have shown that amount and types of
vegetation (life and growth form, and species éffeand ecological status affect infiltration, réfhand
erosion. Rainfall simulation experiments were cated on short, mixed, and tallgrass prairie and
sagebrush steppe shrub community types in the dUBitates. The original study conducted experiments
at 26 different site locations throughout the UaBd subsequent simulation studies have evaluated
impacts of wildfire and shrub invasion. There weseveral objectives to these studies: 1) gain
information about ecological status (rangelandthgahydrology, and soil loss relationships, andrg)
and develop a rangeland hydrology and erosion miodd).S. rangelands. Multivariate analyses (non-
metric multidimensional scaling) were conductechgsplant species compaosition and environmental
factors (soil, site, and management data). Sewdifidrent strategies were used starting with the
complete suite of plant community types and thegmeggtion by community type. This paper presents a
summarized view of vegetation, soils, hydrology,d aerosion relationships of diverse western
rangelands, and utilizes the data to assess tlhdityadf the various assumptions/generalizations fo
rangelands. The data set emphasizes the diffiealtynderstanding hydrologic responses on semiarid
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rangelands, where the relationships between ptahtisaracteristics and infiltration/erosion is wegll
established. A myriad group of factors determirfidtiation and erosion potentials and is dependasnt
rangeland type, site conditions, the discrete pipecies. Our analyses affirmed the inappropriatene
and risk of using generalized assumptions aboweland hydrologic response. We emphasize the need
to change the current modeling paradigm of erosimdels in the U.S. Universal algorithms to
represent the response of all rangeland types naill provide sufficient accuracy for prediction or
assessment of management. Utilizing plant and ¢grdarms of vegetation provides for more accurate
predictive equations to enhance model performandaer@anagement of rangelands.

Abstract number 26 — UTILISATION DE LA METHODE EPIK POUR LA CARACTERISATION DE
LA VULNERABILITE A LA POLLUTION DES NAPPES KARSTIQUES. APPLICATION A LA NAPPE DU
SAHEL DE SAFI, MAROC

KHALID NADIFI*

Université Hassan Il Faculté des Sciences et TgqaksiMohammadia BP 146 Route de Rabat Mohammadia
20650 MAROC, Tel: 212 23 31 47 05 /08, Fax: 2132%3 53.

MOHAMED KARIM BEHACHMI

Université Hassan Il Faculté des Sciences et TqaksiMohammadia, BP 146 Route de Rabat Mohammadia
20650 MAROC, Tel: 212 23 31 47 05 /08, Fax: 2132%3 53.

Utilisation de la méthode EPIK pour la caractéisatde la vulnérabilité a la pollution des nappes
Karstiques. Application a la nappe du Sahel de, Sdfiroc Khalid NADIFI et Mohamed Karim
Behachmi, UH2M, FSTM, Maroc Mots clés: Maroc, Sahehppe Karstique, SIG, Vulnérabilité,.
Périmétres de protection. RESUME: Les cartes deévabilité aux pollutions constituent une base
d’'information essentielle pour la gestion des ressgs en eau, pour |'évaluation des risques de
pollution des nappes et la mise en place de mesie®iées a la protection des ressources en eau en
général et des captages d’eau potable en particddias le cadre des dispositions de la loi saul'@ oi
10/95). Une nouvelle méthodologie est proposéer powcas de la nappe du Sahel de Safi utilisée
principalement pour I'’Alimentation en eau potalgeur la caractérisation de la vulnérabilité et de |
sensibilité a la pollution des nappes karstiquéapjroche adoptée consiste dans I'application de la
méthode EPIK, et la comparaison des résultats aaela méthode DRASTIC. Deux grandes zones de
vulnérabilité rattachées a la typologie d’aquif@Pioquaternaire et Calcaires de I'Hauterivienjaak
caracteéristiques de la zone non saturée. L'appicate la méthodologie développée, a nécessitésa m
en place d'un Systeme d’Information Géographiqyattegtisant une masse de données (géologiques,
hydrogéologiques, Hydrochimiques, géophysiquedisdtion des ressources en eau et Occupation des
sols etc.). L'ensemble des investigations et aealyfe la vulnérabilité, de la sensibilité réaliséet
permis de définir les risques de pollution de lpp®aet des captages actuels et potentiels aussehie

ce qui concerne les pollutions ponctuelles gu’equieconcerne les pollutions diffuses, particuligest

par les nitrates ainsi que le risque d'augmentadioita minéralisation dans la zone de I'étude @luos
activités agricoles ou a I'avancée du biseau sdlé)plan d’action global est proposé pour la préeen

et la lutte contre cette forme de pollution poulagprotection des captages dessinés a I'Alimeoriagin

eau potable.
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Abstract number 27 — IS SUSTAINABLE SUPERFICIAL AQUIFER PRODUCTION POSSIBLE IN
AREAS WITH VULNERABLE PHREATOPHYTIC VEGETATION ?: A TEST CASE IN
M EDITERRANEAN SOUTHWEST AUSTRALIA .

RAY FROEND*

Centre for Ecosystem Management, Edith Cowan UsityerJoondalup WA, Australia and Centre of Exaedle
in Ecohydrology, University of Western Australiaza@ley WA, Australia.

MURIEL DAVIES & WILL STOCK

Centre for Ecosystem Management, Edith Cowan UsitserJoondalup WA, Australia.

KIETH SMETTEM

Centre of Excellence in Ecohydrology, UniversityWdéstern Australia, Crawley WA, Australia.
MICHAEL MARTIN & CLAIRE ROBERTSON

Water Corporation of Western Australia, LeederwlNid, Australia.

DEREK EAMUS

Dept. of Environmental Sciences, University of Tealogy Sydney, Sydney NSW, Australia.

The consequences of excessive groundwater abstrasti groundwater dependent vegetation have
been observed throughout Australia. Current bagel foperation is largely responsive to consumptive
demand and often in conflict with peak environmenigeds for groundwater in summer, resulting in
drought stress and sometimes death of phreatophkgtietation. Vegetation decline and mortality
associated with the increasing demand for publitivate groundwater supply, coupled with a drying
climate regime, have resulted in the need to nigiglae environmental impacts of existing bore geld
In Western Australia, the single largest water $upp the city of Perth is the Gnangara Groundwater
Mound located within and to the north of the metiddpn area on the Swan Coastal Plain. Much of the
Mound is overlain with phreatophytic Banksia woattlathat is susceptible to prolonged separation
from the unconfined aquifer during the hot, dry Medanean summer. This has led to constraintggbein
placed on the operation of existing bore fieldsagsrecautionary measure to mitigate the impacts on
Banksia woodlands. Whilst the precautionary respamas valid, the loss of production from existing
bore fields due to environmental risk and regutatiepresented a significant economic loss to themva
providers and industry. This study sought to deileenif modification of bore field operation strateg

to be sympathetic to, rather than in competitiorthwenvironmental demand, would allow for
opportunistic resource utilisation from existingrddields. The strategy was to alter the timing of
abstraction as well as the magnitude and rate afvdiown to avoid times of peak environmental
demand. It was hypothesised that operation of Wiglds during winter and early spring would
significantly reduce the risk to phreatophytic Bsiakwoodland by avoiding separation from the aquife
when alternative water sources are depleted.dbuld be demonstrated that resource use from & ‘hig
risk’ area was possible without degradation of dejat vegetation then there is potential to recaver
least 5GL/year from existing bore fields. Hydrokajiand plant water status parameters were moditore
over two winters at research sites with an initiepth to groundwater of less than 5m. During winter
and spring, groundwater abstraction at a reducpdoiy resulted in a 0.75m drawdown. Operation of
the bores did not adversely impact the water stitpbreatophytic Banksia at the study sites netetid
control sites. Analysis of plant water source piariing indicated that plants exposed to the winter
drawdown were sustained by unsaturated zone sastume storage replenished by winter rainfall.
When pumping ceased, the water table rose rapitlypants utilised more groundwater during late
spring and summer as the soil water store becarpketdd. Using the outcomes of this research, a
decision support framework was developed to assigie operation of bore fields in environmentally
sensitive areas.
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Abstract number 28 — DEVELOPMENT OF A PROCESS-ORIENTED CONCEPTUAL GROUNDWATER
MODULE FOR SIMULATION OF HYDROLOGICAL PROCESSES IN MESO -SCALE CATCHMENTS
WITH SHALLOW AQUIFERS

D. VARGA*, M. FINK, S. KRALISCH, P. KRAUSE & W.-AFLUGEL
Geoinformatics, Geohydrology and Modeling, DeptGafography, Friedrich-Schiller-University Jena,
Lobdergraben 32, 07737 Jena, e-mail: daniel.varga{@na.de

Groundwater plays a decisive role for the hydrolofgatchments which are situated in lowlands,dloo
plains or pans. Therefore, a number of hydrologiciels - numeric, analytic or conceptual - dealfwit
the simulation of groundwater levels and groundwdlmv. Often modelling systems use several
coupled models to describe the processes in thendveater, or groundwater levels are only computed
in subcatchment scale. This study should introdacenodelling concept for the simulation of
groundwater levels within single hydrologic enstiand the water fluxes between several adjascent
entities. The scope of this conceptual spatiallstriiuted groundwater model is a process-oriented
simulation of hydrological processes in meso-scatehments with shallow aquifers. The integratibn o
the interaction between ground-water and surfadernveand the description of the processes in arskclo
to lakes or reservoirs are of particular interd$te method presented in the study was appliedan th
spatially distributed hydrological model J2K anddtogically linked hydrologic response units as
modelling entities. At first a simple one-to-onaiting scheme was implemented. Additionally a new
improved multi-flow routing scheme (one-to-many)dathe simulation of backwater effects are
envisaged for implementation. The underlying equmfior the description of the flow processes is
largerly similar to the Darcy-equation, whereby sotalibration parameters were added. The religbilit
of the model will be tested with a numerical fingkement groundwater model under steady state and
transient conditions, observed water table levelsareholes and lakes and observed river dischasgye.
test site, the catchment of the Lower Gera Rivppi@x. 540 km2), which is situated in the Thuringia
Basin, was selected for this study. The catchmemtefined by the gauges of Ringleben 1 and 2 as
catchment outlets, and by the gauge of Erfurt-Milloig as catchment inlet. Characteristic elements of
the catchment are a wide shallow aquifer consistingravel and sand, heavily modified and artificia
waterbodies and a cascade of quarry ponds. Dukigocomplicated and sophisticated layout of the
modelling area the subcatchment of the Gramme Qaggkox. 320 km?), a small tributary of the Gera
River, was chosen for calibration of the model. éllwbserved groundwater monitoring network can be
used for the calibration and the validation of tl@del. The modelling concept is expected to prowide
adequate reproduction of the groundwater levelsaarghlistic estimation of the groundwater fluxes i
meso-scale catchments with shallow aquifers.
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Abstract number 30 — GONTROLS AND PATTERNS OF NUTRIENT FLUXES IN LOW STREAM
ORDER AGRICULTURAL CATCHMENTS

PINAY G.*

University of Blrmingham, UK.
TROCCAZ P.

University of Rennes I, France.
MEROT PH.

INRA Rennes, France.
BURTT. P.

University of Durham, UK.
HAYCOCK N. E.

Haycock Associates, Pershore, UK.
SEBILO M.

University of Paris VI, France.

A large range of human activities have increasedritrogen fluxes of reactive nitrogen to such an
extend, that it has reached the planet carryingqaagp or the planet boundary. This increase has
affected not only the nitrogen cycle but also taebon and phosphorous ones, both on land and in the
ocean. Modern agriculture is one of the most premimuman activity which increased nitrogen fluxes
in the last 50 years could find positive relatiapshbetween percentage of agricultural land comer i
catchments and nitrate fluxes at their outlets. pbsitive relationship between agricultural landsov
and nitrate, and more generally between N inputautgut hold for large or medium size catchments,
i.e 100 km2 and above). Yet, in smaller drainageinsa(stream order 1-2; less than 10 km2), large
variations of fluxes were measured despite sintdlad cover. These variations decrease as the bize o
the catchment increases; average fluxes valueg lme@¢asured in larger stream orders. Two main non
antagonistic hypotheses can be formulated to exple change of the variability pattern of nutrient
fluxes along stream networks: i) instream biogeatbal processes can recycle and or remove more
nutrient per surface unit than larger streams,il@maarger spatio temporal variations of fluxdsah
larger streams; ii) The importance of spatial ageanent of landscape features including ripariaregpn
hedgerows, ditches..., affects nutrient fluxeshaigin small catchments, while in larger catchments
signal-to-noise ratio is low, hampering to decipbebtle land cover or land use changes. In thigpap
we use a 4 years of continuous discharge and \atdity monitoring in 12 small stream order 1 and 2
catchments ranging from 15 to 240 ha in Brittargrtmvestern France (Lat 48.29 to 48.33N and long
1.32. to 1.38W) to analyze the variability of respes of comparable small drainage basins in tefms o
patterns of nutrients concentrations with dischatige stochiometry of nutrient fluxes, the relasibip
between rates of N fluxes and landscape featuremd\NP concentration patterns during flood events
and nyctemeral nutrient fluxes patterns during lbow periods. Our results underline the need to
include small catchment scale in stream water guaibnitoring schemes in order to i) understand the
relationship between land use and land cover andrvemality, and ii) forecast water quality change
under land use and landscape change.
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Abstract number 31 — ECOLOGICALLY RELEVANT STREAMFLOW CHARACTERISTICS ACROSS
THE UNITED STATES

KEN ENG*

National Research Program, U.S. Geological Sur¥2201 Sunrise Valley Drive, MS430, Reston, VA 20192
USA, e-mail: keng@usgs.gov

DAREN M. CARLISLE

National Water-Quality Assessment Program, U.S.I&gcal Survey, 12201 Sunrise Valley Drive, MS413,
Reston, VA 20192, USA, e-mail: dcarlisle@usgs.gov

DAVID M. WOLOCK

U.S. Geological Survey, 4821 Quail Crest Place,fiemee, KS 66049, USA, e-mail: dwolock@usgs.gov

A conventional assumption is that anthropogenicaltgred streamflow metrics that have ecological
interpretability are necessarily useful for assesgm This assumption has led to a proliferatiothi
literature of proposed streamflow metrics withldittegard for their ecological relevance or statidt
limitations. Furthermore, although the redundantysame metrics is acknowledged, it is typically
addressed by excluding individual metrics that ratundant at undisturbed sites, which assumes that
sets of redundant metrics are in all other respegtgl. In this study, we evaluate a broad range of
streamflow characteristics for their predictabilégd ecological relevance by using the followingrfo
steps: 1) quantification of streamflow metrics atligturbed/natural basins, 2) development of s$izdis

or mechanistic models to estimate natural streamfteetrics that are applied to hydrologically altere
basins, 3) quantification of streamflow alteratibp comparison of observed to expected ratios of
streamflow metrics, and 4) association of the sgvand type of streamflow alteration with measuwés
biological integrity. Using the above framework, assessed the usefulness of 858 streamflow metrics
for regional and national assessments of peresti@ams. Metrics were computed at 1,035 relatively
undisturbed stream sites and at ~250 altered sitesss the conterminous U.S. where biological
assessments had also been conducted. We evaljamddch metrics can be accurately and precisely
estimated, 2) which metrics were most strongly eissed with biological integrity of fish and
macroinvertebrate communities, 3) the validity emoving the redundant streamflow characteristics,
and 4) which basin-scale attributes, such as numibéams and freshwater withdrawals, are associated
with altered streamflow metrics. We identified 2262amflow metrics that can be estimated accurately
and precisely. From these metrics, roughly 90 efhthwere strongly associated with poor biological
integrity, and they can be categorized into thdofahg classes: high streamflows in spring, low
streamflows in winter, and skews. Poor biologicategrity was more strongly associated with
diminished (an altered streamflow metric being lésan the estimated natural one) than inflated
streamflow metrics, suggesting a pervasive efféctvater withdrawals. Sets of metrics that were
redundant at reference sites had widely varyingoit@mce to biological integrity at impacted sites,
indicating that ecologically relevant streamflowadhcteristics can be mistakenly overlooked if
discarded based on redundancy analyses at unddtsites. Finally, we were able to identify several
key anthropogenically influenced basin attributest tare main drivers of the changes, such as storag
intensity, in streamflow metrics.

Abstract number 36 — DEVELOPMENT OF EARLY WARNING SYSTEM FOR SOIL QUALITY
CHANGES IN TROPICAL ECOSYSTEMS

PAUL B. OKON*
Dept of Soil Science, University of Calabar, PO B&41, Calabar, 540004, Nigeria.

Using a range of environmental data describing aflén soil, biotic and contemporary land use
conditions the research seeks to develop a modsbibfquality which has sufficient sensitivity to
provide a warning of potential rapid decline inlspiality. The study will require field data togeth
with regionally recorded climatic and soil data anill seek to utilise established models such as
DSSAT, CENTURY, IPCC-Soil Carbon Tool, Soil Par &ail Water Characteristics. The major goal
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is developing an early warning tool that shall Isedito monitor changes in soil quality as a resiult
climate and land use change. The methods includeniorization of soil quality indicators in five
selected ecosystems as they change from tropicdbrest (benchmark), to savannah, wetland, arable
or perennial farming systems. The change in ecesy& based on changes in soil carbon stocks as the
land cover and land use changes from native eawysbil type. Ten (10) years regionally recorded
(day-to-day, month-to-month and year-to-year) weathata shall be analysed and observed changes
relative to the class limits correlated with change land use, land cover, soil carbon and soietyp
Climatic indicators used include rainfall, temparat relative humidity, solar radiation, and pan
evaporation. To establish soil quality at any pattr time (t), the five groups of indicators to be
integrated are visual, climatic, physical, chem@adl biological. For each group, at least four g¢asy
measure parameters are selected for quantificafioa.soil quality indicators will be analysed ireth
laboratory using routine (soil quality) methodsS®I-USDA. The parameters will be monitored for two
tropical seasons (wet and dry). The results secw@t will be incorporated into models and simulate
for -50, -25, 0, 5, 25, 50, 75 and 100 years (ree lifespan); to observe changes and quantify whic
parameter(s) contributes most. Based on publistaesd dmits and simulations output, new tropical so
quality indices/equations shall be establishedngyghese minimum and maximum tolerable limits,
critical values/standards to be known as Early \Warisystem will be set up. The model would be a
valuable tool in sustainable land management irefdigand beyond. A computer program can then
emanate there-from that will (function as dashbadrdar to) warn of impending dangerous change in
soil quality.

Abstract number 42 — INSPECTION AND STUDY OF WATER TRANSFER EFFECTS FROM
SABZKOOH RIVER TO  CHOGHAKHOR EARTH DAM , SOUTH WEST PART OF | RAN

M. RIAHIPOUR*
Regional Water Board, Shahrekord, Chaharmahal Xhtlzai,Iran, e-mail:mriahipour@gmail.com

Sabzkooh River and Choghakhor earth dam are locimte@haharmahal and Bakhtiari province,
southern west part of Iran. The main target ofwlager transfer project in this area is to providstew
supplies for industrial and agricultural activitieg water transfer from Sabzkooh river, which i€ arf
the Karoon river branches in Zagros zone, to Chkighraexisting earth dam. This project include a
diversion structure, a 10.4 long tunnel and inarepthe height of dam in few meter. In this stubg t
effects of project on surface and ground watelregspected. The conclusions show that the execuwofion
this project cause the decreasing river flow andnge its morphology, increasing the pollutants
concentration due to fish farms in down streamjndiging groundwater from Kalar karstic anticline
which is between Sabzkooh river and Choghakhor dake, thermal stratification and the
eutrophication of reservoir and destruction of egaal characteristics of this international poAtithe
end, some proposes are given to correct and detreasvironmental effects of this project.

Abstract number 43 — IMPACTS OF HYDRAULIC REDISTRIBUTION AND GROUNDWATER
TABLE DYNAMICS ON EVAPOTRANSPIRATION

XIANGYU LUO & XU LIANG*
Department of Civil and Environmental Engineeribgjversity of Pittsburgh, Pittsburgh, PA 15261.

Evapotranspiration (ET) plays an important rolehie water and energy budgets. While there are many
factors affecting ET, this study focuses on asegs$ihe impacts of hydraulic redistribution and
groundwater table dynamics on ET. We have thessepses tightly coupled into a hydrologically based
Three-Layer Variability Infiltration Capacity (VIGL) land surface model and investigate their rates
the evapotranspiration process under both dry asidcanditions. The coupled model is tested against
observations. Impacts of the distribution of pleotts, groundwater table depths, heterogeneitieibf
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properties on ET are also investigated throughriasef sensitivity analyses. Results and new hitsig
will be presented and discussed.

Abstract number 44 — HYDROLOGICAL MODELLING AND UNCERTAINTY ANALYSIS TO
UNDERSTAND WATER BALANCE OF A WETLAND SYSTEM UNDER SUBARCTIC CLIMATE

BING CHEN*

Research Academy of Energy and Environment Stubliegh China Electric Power University, Beijing, iGh
102206, Faculty of Engineering and Applied Scieméemorial University of Newfoundland, St. John’'d. N
Canada A1B 3X5, e-mail: bchen@mun.ca

BAIYU ZHANG

Faculty of Engineering and Applied Science, Memddiaiversity of Newfoundland, St. John’s, NL, Canati1B
3X5.

The subarctic wetlands span almost one-sixth of2tieadian wetlands and have been recognized as an
important ecotone between the arctic tundra ancedboforest. Recently, the investigation and
conservation of the subarctic wetlands have beeagrézed as an attractive route because of their
unique hydrological features and vulnerability fimate changes. The hydrology of the subarctic
wetlands is spatially and temporally complex onoaet of the shallow ponds and topographical
attributes, understanding their hydrological chemastics has been of major concerns for the p@pos
of modelling and predicting how the water cycle nvayy under future climate. To gain insight of the
interaction between hydrology and atmosphere ofstmnd largest wetland in Canada - the Hudson
Bay Lowlands, extensive field investigations weomducted during 2006 and 2008 in the Deer River
watershed near Churchill, Manitoba, Canada. Clienatbnditions and hydrologic features were
monitored and characterized to advance the undelista of the wetland systems. Following up the
field investigation, distributed hydrological moliley tools were employed to simulate the water eycl
particularly the interactions between wetland hjalyg and climate in subarctic regions. Statistical
design of experiment methodology was adopted toname the sensitivity of the key input parameters
and the uncertainties as well as their associatpddts on modelling. By analyzing the results ftbm
factorial design and central composite design,cibiribution of each parameter was evaluated. The
results indicated that the interaction between fdstage and precipitation factor had the greatest
positive impact on modelling accuracy. Both thédfiend modelling work revealed the distinguishable
hydrological features of the sub-arctic wetlands. &ample, the peaks of the spring streamflowswer
to unexpectedly some extent high because the shéltst table were extensive with low temperature
and significantly impeded the infiltration of snowltheventually contributing to surface runoff; most

the small and moderate summer rainfall events weteable to produce much runoff partially due to
highly porous sail, shallow permafrost, and intgasevapotranspiration; the numerous ponds/lakes
stretching over the middle and lower reach of tlaenshed became connected during and after rainfall
and behaved as buffers and notably prolonged tineecdration time. The findings helped build a
scientific basis for advancing the knowledge of ligdrologic cycle and impacts of climatic changas o
sub-arctic wetlands.
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Abstract number 45 — THERMOGRAPH ANALYSIS FOR ESTIMATING VERTICAL HYDRAULIC
CONDUCTIVITY AND NEAR STREAMBED FLUXES: COCKBURN RIVER, NSW, AUSTRALIA

DAWIT BERHANE *

NSW Office of Water, University of Sydney.
WILLEM VERVOORT

University of Sydney.

PETER SEROV

NSW Office of Water, University of Sydney.

In literature, most of the results on the dynanature of streambed conductance are based on dedtrol
laboratory experimentation. Because of the natfitabmratory evironments, results of expermentation
may not necessarily capture all nuances of hydioleagime, including flood events. In this studgld
based data was used to study the dynamic natwertfal hydraulic conductivity at two sites in the
Cockburn River, in NSW-Australia-. Near streambéakds were estimated using the USGS heat
transport model, VS2DHI. For modelling purposes, ¢htire period of observation, extending from July
2008 to January 2010 was split into ten segmemis dertain extent, each segment is considered & b
representative of physical, chemical and biologamalironmental conditions that prevailed within the
streambed during the observation period. For imgtaa segment of the hydrograph, which represents
the two flood events that occurred in late 2008sitates the hydrologic regime prior to the flanebnts
and the effect of flood events on the temporal tgpraent of de-clogging processes. During this pgrio
at the pool site, near the Kootingal Bridge theigal hydraulic conductivity (VHC) varied from 10t8
8*10-5.m/s and the corresponding fluxes ranged fio&110-5 to 4*10-4. In contrast, in an armoured
zone, near the Ballantines Bridge, the VHC varirenf8*10-5 to 2*10-3, with stream leakage ranged
from 9*10-5 to 2*10-4. At both locations, a maximwHC was simulated after flood events, probably
induced by increase in stream temperature and hneal the clogging layer by the increase in stream
velocity. This suggests the low flow hydrologic irag creates a favourable environment for the
formation of a clogging layer. The disintegrationtioe clogging layer takes place during high runoff
and flood events.

Abstract number 46 — BEEFECT OF EXCESSIVE GROUNDWATER DISCHARGE ON KAFTAR L AKE

M. R. HASHEMI*

Dept of water engineering, Shiraz University, Shilaan.
HAJAR ASADIAN FALLAHIEH

Dept. of water engineering, Shiraz University, Shjriran.

The objective of the present study is to inveségae interaction between Namdan Aquifer Basin and
Kaftar Lake in Namdan Plain, southwest of Iran.sTiésearch assists the local watershed planners in
assessing the status of the water resources amdsadeffects of groundwater exploitation on theewat
resources systems. The study region is locatech®martheast of Shiraz near the Zagros Mountains.
Due to the combined effects of rapid agriculturale@lopment and droughts the stress on the Namdan
Aquifer has been dramatically increased over teedacade. Groundwater is pumped to the surface by
more than 2083 wells which discharge the aquifer 881.51 MCM per year while the region used to
be natural grassland with several wetlands. Thdamnd$ have been gradually drained out due to
excessive groundwater discharge. Kaftar(also c&lemblkam) Lake is the most important surface water
resource in this basin. It has been also the sulgkdnterest from environmental aspects and is
considered as an environmentally protected aréaalhabitat for migratory birds. Kaftar Lake opias
4700 ha (12.6 km length and 6.5 km width) and &hallow, semi permanent freshwater lake. Lake
water has been also used for irrigation via a cetiéth is attached to the lake. The groundwater afap
the Namdan Aquifer basin shows that the groundwister converges to the lake. It suggests that the
interactions of two groundwater/surface water systare essential for study of each system. The
guantitative study of the interaction of Kaftar keaknd Namdan aquifer can provide an effective famol
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water resources planner and environmentalists taluate the adverse effects of agricultural
development in this region. The required data idiclg the time series of piezometric data, pumpésy t
data, the geometry and the water level variatidrtbe lake and other required data were collectet a
used for modeling groundwater surface water intevas using MODFLOW. The model was validated
using some test data and the results was presantediscussed in some detail. Results shows that th
excessive use of groundwater can dramatically retlue recharge to Kaftar Lake. This eventually may
lead to drying out of the Lake which is an envir@mtal disaster. Moreover, the use of lake watex as
resource for irrigation can adversely effect onugidwater basin. The model can be also help for
evaluation of remedial measures such as artifieigtharge.

Abstract number 47 — MODELLLING GROUNDWATER FLOW AND AQUIFER HETEROGENEITY IN
URBANISED ENVIRONMENT WITH STRONG RIVER INTERACTIONS

JORDI BATLLE-AGUILAR

Department ArGEnCo, Hydrogeology Unit, UniversifyLéege, Building 52/3, B4000 Sart Tilman, Belgium.
Currently at National Centre for Groundwater Resleand Training (NCGRT), School of the Environment,
Flinders University, GPO Box 2100, Adelaide, SA-2pBustralia, e-mail: jordi.batlleaguila@flinderdieau
SERGE BROUYERE

Department ArGEnCo, Hydrogeology Unit and Aquap@leiversity of Liege, Building 52/3, B4000 Sart fi&n,
Belgium, e-mail: Serge.Brouyere@ulg.ac.be

Heavy industries, such as chemical and metallurgieents, are often located in very urbanized areas
close to navigable rivers. This has resulted indgkistence of numerous heavily polluted brownfields
located in alluvial plains, often presenting a majsk of groundwater deterioration and of contaamin
dispersion in the environment, particularly throggbundwater discharge into surface water. Here, th
objective is to describe and illustrate a methogplto asses, as accurately as possible, the spatial
distribution, magnitude and dynamics of groundwétetes, relying on the development and calibration
of a numerical groundwater flow model. It is based, the one hand on long term monitoring of
groundwater and surface water interactions, onadfer hand, on a dual-scale groundwater flow
modelling using a combined zonation (regional gcalailot point (local scale) parameterization of
aquifer heterogeneity. The methodology is illugtdabn a case study corresponding to a brownfield
located near the Meuse River, in the region of &jdg Belgium. A numerical groundwater flow and
solute transport model is developed with MODFLOW &iT3DMS, using data on groundwater — river
interactions obtained in the field. The model aaliton provides a very detailed image of aquifer
heterogeneity for the studied site which is showibé reliable using independent field observations.
The numerical model is finally used to evaluateitiiience of aquifer heterogeneity and groundwater
— river dynamics on groundwater and solute contantifiuxes in realistic hydrologic conditions. From
the perspective of monitoring contaminant conceiotna in time and space, such results indicate an
efficient monitoring programme should be based atetiled continuous monitoring of groundwater
flow conditions in order to capture the dynamics tbé contaminant plume in such a dynamic
groundwater system.

24



HydroEco02011, Hydrology and Ecology: Ecosystem&uB@dwater and Surface Water - Pressures and Options
Vienna, Austria, 2-5 May 2011

VOLUME OF ABSTRACTS (H.-P. Nachtnebel & K. Kovar, editors)

Abstract number 51 — GROUNDWATER-SURFACE WATER INTERACTIONS AT THE LAJA
WATERSHED IN THE CENTRAL VALLEY OF CHILE

JOSE LUIS ARUMI*, DIEGO RIVERA, ENRIQUE MUNOZ & OMDIO MELO

University of Concepcidn, Agricultural Engineeri@gllege, Water Resources Department, Av. Vicentadée
595, Chillan, Chile, e-mail: jarumi@udec.cl

MAX BILLIB

Leibniz Universitat Hannover, Institute of Waterdearces Management, Hydrology and Agricultural yiic
Engineering, Appelstr. 9 a, D-30167 Hannover, Geyma

Watersheds at the Central Valley of Chile preseety wwell define groundwater-surface water
interactions. However, those interactions are nell wnderstood and transfers of water are normally
considered as water losses in the case of a heg¢rféed the groundwater system or water recupesti

in the case of a river that gain groundwater, miggshe connection between groundwater and surface
water systems. This document present a discusbiout groundwater-surface interactions that we had
identified at the Laja Watershed and how thoseracteon fit with the general trend of the Chilean
Central Valley. The Laja valley is formed by a esrof deposits associated to the activity of theuém
Volcano that took place in the superior Pleistocand early Holocene. The deposits are concentrated
along the valley until the sector of Tucapel whitrey opened conforming a fan-shaped deposit, which
is locally named as Arenales del Laja (Laja’s spridse deposits of the Laja Valley are associabeaht
aquifer that is recharged by infiltration of rairater and Laja riverbed. During the summer of tharye
2008, a study was done to evaluate potential riafitin of the upper part of the Laja River. Thedgtu
was base on a regional geological analysis, fiefdeys and the elaboration of a water balance model
which considered the losses of the river by irdtibn and evaporation. From that study it was fbesi

to estimate that infiltration from the Upper vallef the Laja River to the groundwater system varies
from 4 to 10 m3/s. At the lower part of the Lajatéfahed, the Claro River is formed in the uniothef
Laja Sands and the Coastal Mountains. The summearsflow at the Claro River has an abnormal
behavior. Chilean summer corresponds to a dry sed@stween September to March), for that reason, a
typical Chilean river located at the eastern siithe Coastal Mountain have a pronounce recession,
contrast, the Claro River has a almost constantremflow, which indicated that the river is feedthg
sandy fan groundwater system associate to therhaa In spite that the amount of the flow assteda

to groundwater surface interaction is several tirmemller than the average superficial flow, these
interactions are very important for the analysiswaiter availability in dry years, especially if we
consider the impact of climate variability in ClaiteHydrology.

Abstract number 52 — ECOLOGICAL ASPECTS OF THE INTERACTION OF RIVER AND
GROUNDWATER IN THE LOWER AMUR

KONDRATYEVA L. M.

Institute of Tectonics and Geophysics FEB RAS, Rysthabarovsk, Kim-Yu-Chen str., 65 bld.,
kondrim@rambler.ru

GOLUBEVAE. M.

Institute of Tectonics and Geophysics FEB RAS, Ryséhabarovsk, Kim-Yu-Chen str., 65 bld., evg8302@u
KULAKOV V.V.

Institute of water and Ecology Problems FEB RASaB#rovsk, Russia, Kim-Yu-Chen str., 65 bld.,
vvkulakov@mail.kht.ru

STUKOVA O.YU.

Institute of water and Ecology Problems FEB RASaB#rovsk, Russia, Kim-Yu-Chen str., 65 bld.,
microb@ivep.as.khb.ru

Based on bank filtration the Northern water intd&eility of the Khabarovsk City has been under
operation for over 70 years. In natural conditiggreundwaters of alluvial deposits usually have
increased concentrations of iron (32 mg/l) and raaege (7.5 mg/l). Due to many years of intake
facility operation a zone of iron-free groundwateas been formed. Chemical composition of
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groundwater in the wells satisfies drinking watequirements except for sometimes increased
manganese content (up to 0.3 mg/l). A longitudiolaservation analysis showed that in the aquifer
mineral and organo-mineral compounds of bonded transform into its dissolved form due to
intensive groundwater flow and inflow of surfacetera. In October 2009 and February, May and July
2010 water quality in the Amur River and three watells was analyzed. A microbiological indication
method was used to study penetration of organitemftom the Amur River into groundwater. Iron and
manganese concentrations were measured with arMi®&Paethod. Biomonitoring revealed organic
substances of Amur origin in the wells in autummeThighest number of ammonifying and iron-
manganese bacteria was registered in the well diiaghted at the beginning of the infiltration row
relative to the direction of the Amur surface wdtew. In winter and after snow melting in May the
number of indicator groups of bacteria was lesghktjuality water during the whole observation perio
was registered in the well at the end of the irilon row. Seasonal changes of iron concentrations
the well at the beginning of the infiltration rowrcesponded to iron concentrations in the Amurnfro
October till May iron content in the Amur River grally decreased from 3.15 mg/l to 0.81 mg/l, and i
the well it decreased from 1.93 mg/l to 0.35 mdl.the wells more distant from the river iron
concentrations were lower. Manganese concentrationshe wells (0.83-0.96 mg/l) in autumn
significantly exceeded those in the Amur River P0rhg/l). In February manganese content in well
water (0.27 mg/l) was nearly the same as in the Ai@®26 mg/l). The undertaken studies showed that
due to river bank filtration in flood time greatemounts of organic mater of different origin getbin
groundwater that feeds the city intake facilityg@mic matter combined with oxygen that comes with
river water affects the activity of iron-manganéseteria, which cause the transformation of dissblv
ion forms of iron and manganese into their nonaligsd compounds.

Abstract number 53 — MICROBIOLOGICAL INDICATION AS A SENSITIVE TOOL TO STUDY OF
GROUNDWATER TREATMENT PROCESSES IN SITU: THE AMUR RIVER BASIN

KONDRATYEVA L. M.*

Institute of water and Ecology Problems FEB RAS)@®, Russia, Khabarovsk, 65, Kim- Yu-Chen stmagk
kondrim@rambler.ru

KULAKOV V. V.

Institute of water and Ecology Problems FEB RAS)@®), Russia, Khabarovsk, 65, Kim- Yu-Chen stmaik
vvkulakov@mail.kht.ru

At the present time for the water supply of the Bdravsk city (Far East of Russia) the groundwater
intake at the Tungus site is being built. Groundwan this site has good quality, but contains high
concentrations of Fe (12.3—-28 mg/l) and Mn (0.386Ing/l). For water treatment is being used the
technology SUBTERRA, and as its part the groundwatration for activation of biogeochemical
processes. Abnormal factors of groundwater in theuARiver basin (low mineralization, hardness,
temperature, high concentrations of dissolved (&2 Mn) have significant impact on formation speed
of Fe and Mn oxidation zones. During the first 16ms after beginning of aeration of productionlsvel
at the Tungus site, the number of indication grofiFon-manganese bacteria (IMB) and its oxidizing
ability gradually increased. Because of low tempeea (5-6 @) and high concentration &O2 in
groundwater, the growth of IMB and the formationbadgeochemical zones were more slowly than in
Europe. After the well technological operating mathange, there was a disruption of biogeochemical
zone stability: the number and activity of bact@nidicators were decreased, and as a consequéece, t
concentration of Mn was increased to 7 mg/l (abthe natural background). It can occur due to
microbiological Mn reduction with oxygen deficienayhen IMB uses manganese oxides as an
alternative electron acceptor. The research shbesdépendence of number and activity of IMB on
structure of water-bearing rock, dynamics of aquéeration, and redox potential. It shows that
bacteria’s ability to grow in the attached statesoit particles as biofilms has an influence ordaccal
demanganesation processes. Under identical conglitb aeration and operating modes of two wells,
the speed of IMB growth was defined by the struetof water-bearing rock. Independently of
technological process stages (pumping out or iafitin) the highest number of IMB was at the lexel
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operation aquifer where is formed the biogeochelnfiearier round the aeration zone. Experiments
show that the usage of Na2CO3 (to increase watginbas) and other chemicals for microbiological
processes activation inhibit the growth of IMB,tke optimal reagent for stimulation of their advis

air oxygen only. Thus, microbiological indication a sensitive tool to study the specificity of el a
Mn oxidation processes in groundwater in situ dfedént regions. Microorganisms-indicators help to
control physical and chemical conditions, and terafe of water treatment technological procesgun s

Abstract number 55 — TRANSPORT AND BACTERIAL INTERACTIONS OF THREE BACTERIAL
STRAINS IN SATURATED COLUMN EXPERIMENTS

C. STUMPP*

Helmholtz Zentrum Miinchen - German Research CdotéEnvironmental Health - Institute of Groundwater
Ecology, Ingolstaedter Landstrasse 1, D-85764 Nduging, Germany, e-mail: chrsitine.stumpp@helmholtz-
muenchen.de

J. R. LAWRENCE

Environment Canada, 11 Innovation Blvd., Saskat&,Canada, S7N 3H5.

M. J. HENDRY

Department of Geological Sciences, University agkséachewan, Saskatoon, SK, Canada, S7N 5E2.

P. MALOSZEWSKI

Helmholtz Zentrum Miinchen - German Research Cdotdfnvironmental Health - Institute of Groundwater
Ecology, Ingolstaedter Landstrasse 1, D-85764 Nduging, Germany.

The impact of bacteria-solid and bacteria-bactatiaractions on the transport of Klebsiella oxytoca
Burkholderia cepacia G4PR1, and Pseudomonas spvagbinvestigated in saturated sand column
experiments (L=114 mm; =33 mm) under constant maocities (~5 cm/h). Bacterial strains were
injected into the columns as pulses either indigiyy simultaneously, or successively. A one-
dimensional mathematical model for advective-disiyer transport and for irreversible and reversible
bacterial sorption was used to analyze the battem@mkthrough curves. Different sorption paranseter
were obtained for each strain in each of the tesgeerimental setups. In the presence of other bagcte
sorption parameters for B. cepacia G4PR1 remaiiredas to results from individual experiments,
indicating the presence of other bacteria genetaly a lesser influence on its migration than far t
other bacteria. K. oxytoca is more competitive tfeg sorption sites when simultaneously injectedh wit
the other bacteria. Ps. sp. #5 generally yieldedgteatest detachment rates and the least affimity
attach to the sand, indicative of its mobility irogndwater systems. The results of this study lglear
indicate both bacteria-solid and bacteria-bactertaractions influence the migration of bacteria. A
more complete understanding of such interactionseisessary to determine potential migration in
groundwater systems.

Abstract number 59 — RANNING OF THE AGRICULTURAL LAND USE AND WATER
MANAGEMENT SYSTEM FOR PRESERVATION OF ECOSYSTEM IN THE RURAL AREA

KOZUE YUGE & YUTAKA OOHIRA

Kyushu Environmental Evaluation Association.
MITSUMASA ANAN

Takasaki Sogo Consultant Co., Ltd.
YOSHIYUKI SHINOGI

Faculty of Agriculture, Kyushu University.

The objective of study is to clarify the affectwditer use condition in the crop fields on the sumding
ecosystem for planning of the agricultural land asd water management for preservation of ecosystem
in the rural area. The field observation is conddadn the Tachiura reservoir command area, which
located in Fukuoka Prefecture, south-west Japaa.Kiitds and number of the animals and plants are
investigated in the normal paddy field, paddy fieddere is cut down the agricultural chemicals, pahd
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fallow field, upland fields, and green house. le onded fallow field, the most various animals and
plants are observed, comparing with other fieldse high-level consumers, including little egret and

snake, are observed. The food pyramids are obtaisieg the investigations. The ecosystem is higher
level, in order of the ponded fallow field, paddgld where is cut down the agricultural chemicals,

normal paddy field, upland field, and green houdsing this result, to preserve the ecosystem, the
agricultural and land use plans are made. Firgt,atyricultural land use formation rearrangement is
effective. Second, the new type of the irrigatiomna for preservation ecosystem is designed,
considering the movement of the small animals. I§intoe new water management system in the paddy
fields by farmers is planed, considering both ef $pawning season and paddy growth season.

Abstract number 62 —POLICY AND SCIENCE NEEDS FOR THE PROTECTION OF GROUNDWATER
DEPENDENT ECOSYSTEMS

MOYA TOMLINSON*
Department of Environment and Resource ManagerRéhBox 2454, Brisbane Q 4001, Australia.

The Australian national water reforms require indgd management of connected surface and
groundwater resources and protection of water-didgrnecosystems. Identification of groundwater
dependent ecosystems (GDEs) and understanding edf #ater requirements is emerging as a
challenging area requiring multidisciplinary sciefpolicy integration. This paper reports the firgsirof

a 12-month review of the science and policy of mmuinental provision from groundwater in Australian
water planning. There are a variety of policy apples across Australian jurisdictions regarding
protection of GDEs. Parallels and contrasts arevdita illustrate the diversity of policies whichflezt

the national driver of water reform but have depelb in a range of biophysical environments, socio-
economic settings, planning frameworks and dataledorty constraints. The applicability of these
policies is discussed, the underpinning assumptiand conceptual framework examined, and
limitations and common knowledge gaps identifiedrat®gies to overcome knowledge gaps and
ecological and hydrological time lags are explorkd particular, the applicability of concepts and
practices of environmental flow provision in sudawater are discussed. Although the considerable
body of literature and experience in surface watevironmental flows offers useful insights, the
concept of the flow regime may not be directly slatable into groundwater environments because of
the dominance of unidirectional flow in surface @raand the likely greater complexity and uncertaint
of the response function between components ofthendwater regime and ecosystem values. Supply
of water to selected groundwater-dependent assetikdly to be inadequate for support to vital
microbially-mediated ecosystem services, such ddenti processing and contaminant degradation,
which are dependent on patterns in hydrologicalneotivity. Protection of groundwater-dependent
environmental values in Australia will be assisbgdthe joint engagement of policy makers, managers
and scientists in the development of policy framessavhich allow for precautionary environmental
provision but, crucially, require supporting eviderfrom medium to long-term monitoring programs.
Key research directions with links to the policyphpation are identified. Recommendations are made
for policy approaches in specific settings and lfetter national integration of policies to facitéa
progress in environmental provision for groundwaldris provision will depend on integration of the
work of hydrogeologists and ecologists working ailtiple spatial scales and in close cooperatioin wit
policy makers, planners and managers.
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Abstract number 63 — RUNOFF CHARACTERISTICS BETWEEN SURFACE AND GROUND WATER
IN THE SMALL RIVER

T. KISHII*
Institute of Disaster and Environmental Science @€tje of Environmental Civil Engineering, Kanazawa
Institute of Technology, 7-1 Ohgigaoka, Nonoickhikawa Prefecture 9218501, Japan.

The extraordinary rainfall occurred in the smalleri basin (called Asano River) of Kanazawa city,
Ishikawa prefecture, middle part of Japan, July&00lhe center of the city was affected by severe
damages by the big flood due to the extraordinairyfall. The hourly rainfall intensity ranges mahan

100 mm/hour. This study aims to make clear the ffusi@racteristics between surface and groundwater
in the extraordinary strong rainfall event. Usuallyoff characteristics analyzed on the low flovd an
middle scale flood runoff events. But the charasties between surface runoff and ground water ffuno
is not clear. So we get the hydrological data efeéktraordinary storm. Using these hydrologicabdht
analyzed the characteristics between surface aaigtiground water on the extraordinary storm by the
runoff model. Finally, the interesting result igjated by use of runoff model.

Abstract number 64 — SUITABILITY OF MICROMET MODEL FOR HYDROLOGICAL
SIMULATIONS

AGEEL IBRAHIM BUSHARA*

Via mesian 77, university of Trento, Italy.
RICCARDO RIGON

Via mesian 77, university of Trento, Italy.

MicroMet is a quasi physically based meteorologttiatributed model developed by Liston and Elder,
2006. MicroMet model is integrated into the phybjchased distributed model, GEOtop [Rigon et al.,
2006]. GEOtop model includes solution of Richardsation (Richards, 1931) in three dimensions for
evolution of soil water content and pressure, cediphith one dimensional simulation of soil heat
transport. The spatial distribution of atmosphéeicings are given to the GEOtp model in two ways:
either GEOtop physics, as described in Rigon eRAD6 and Brtoldi and Rigon, 2004, or by MicroMet
model. Since MicroMet is a quasi physically basesblet, it is important to check its suitability for
hydrological simulations with physically based disited models such as GEOtop using comprehensive
datasets. In this study, the GEOtop model is aglethe Little Washita basin [611km2], Oklahoma,
USA using the comprehensive datasets that wereatetl during the Southern Great Plain Hydrology
Experiments-1997 (SGP97) and SGP99 over the bkgist, the GEOtop model was calibrated and
validated for SGP97 and SGP99 experiments, respéctiising atmospheric forcings as described in
Rigon et al., 2006 and Brtoldi and Rigon, 2004 frésnmeteorological stations distributed within and
around the basin on an hourly time step. These ar@tgical forcings are: precipitation, relative
humidity, air temperature, downward solar radiatimimd speed, wind direction and air pressure. For
both experiments, the GEOtop model is well repraaydeat fluxes: Sensible heat, latent heat, net
radiation and ground heat. The diurnal cycles af swistures and soil temperatures are well
reproduced by the model. Discharges at the badiletonere well simulated by the GEOtop. After
calibrating and validating the GEOtop model, ak tphysical parameters e.g. soil properties, flow
parameters and land use properties are kept fexezbpt the displacement heights of land use objects
which were slightly modified, and the GEOtop models run once at the basin scale using the same
meteorological data but the meteorological forcingsre distributed using MicroMet model.
Fortunately, the GEOtop model was well reprodudhey heat fluxes, discharges, soil moisture profiles
and soil temperature profiles without further cadtion. The GEOtop model results obtained using the
spatial distribution of meteorological forcingsdescribed in Rigon et al., 2006 and Brtoldi anddRig
2004 are very similar to the results obtained udthigroMet model for the spatial distribution of the
atmospheric forcings. This indicates the suitabdit MicroMet model in hydrological simulations.
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Abstract number 66 — THE FLUVIAL AND THE L AKE SHOREZONE FUNCTIONALITY INDICES: A
NEW MACROSCOPIC APPROACH TO RIVER AND LAKE FUNCTIONALITY

BARBARA ZENNARO*

Agenzia Provinciale per la Protezione dell'Ambieftmzza Vittoria 5, 38122 Trento, Italy. E-mail:
barbara.zennaro@provincia.tn.it

MAURIZIO SILIGARDI

Agenzia Provinciale per la Protezione dell'Ambieft@zza Vittoria 5, 38122 Trento, Italy. E-mail:
maurizio.siligardi@provincia.tn.it

While most of earlier indices were characterizedalparticular analysis, for example to the watselft
(chemical analyses) or the biotic environment @mgatal extended index), the Fluvial and the Lake
Shorezone Functionality indices look at the ovestdtus of the fluvial and lacustral environmeBisth
biotic and abiotic factors are used to evaluate hbéering capacity of riparian vegetation, the
complexity and artificiality of the shoreline, th@thropogenic use of the surrounding territory, tred
way the inputs from the watershed enter the wabelybThese factors are used to assign a different
functionality level, for each homogeneous streti@dnging from excellent to poor (divided into 5
categories as suggested from the WFD 2000/60/CB)phblogical, structural and biotic parameters are
evaluated in the field with an ecological pointviéw. These semeiotic indices are easily surveyed,
evaluate the state of the environment, and agsishe identification of the causes of deterioration
zooming out from the waterbody itself to also imguall the surrounding territory and watershed
topography. These reports give specific indicatiams what actions are needed to improve the
functionality of the water body and can therefoee used to plan, monitor and evaluate restoration
efforts. Similarly, different scenarios can be meden a specific area to foresee the impactsghhbtic

or private work may have on the waterbody. The databe entered into a GIS system, in order tgcarr
out further spatial analysis and easily display tesults in maps. For these reasons, these indices
represent an important and powerful tool that carused for sustainable planning and management.
Today, the Fluvial Functionality Index (created2@00) is used in Italy and supported by the Italian
institutes and agencies, while the most recent [$karezone Functionality Index (created in 2009) is
used within the Eulakes and Silmas European projacktaly, Austria, Slovenia, Poland and Hungary.
The following paper introduces the Fluvial and tteke Shorezone Functionality Indices, presenting
practical examples of their use.

Abstract number 67 — STTLING RATES OF FREE -LIVING AND PARTICLE -ATTACHED BACTERIA
AND ENTEROCOCCUS IN THE HUDSONRIVER (NEW YORK), U.S.A.

MAREN MELLENDORF*, SUZANNE YOUNG, GREGORY O'MULLANS: ANDREW JUHL
Universitat fir Bodenkultur Wien (BOKU), Universitf Natural Resources and Applied Life Scienceq)x&
Austria, E-mail: maren.mellendorf@boku.ac.at

Settling rates of free-living and particle-attachHeatteria and Enterococcus has been studied in two
estuarines using SETCOL experiments. In additiontinae series of both locations supports
characterization of sampling water and microbialallities. We statistically quantified and comedr
settling rates in the samples, including total susied matter (TSS), to outline potential difference
between locations and within one location under eaid no rain condition. Settling rates of freedgs
bacteria and Enterococcus were buoyant, whilegbewdittached bacteria and Enterococcus settlirg rat
were statistically- indistinguishable between lamag but were higher under rainfall than no rainfal
condition. We related particle- attached Enterousdo TSS, which positive correlated with each gthe
and statistically combined E.coli obtained in titerhture showing similar linear regressions. Minor
variations are a result of a higher number of isgtttates obtained under TSS < 20 mg I-1 compared t
the E.coli data matrix. ANOVA suggests that theeswa significance difference in the settling rates
particle-attached Enterococcus under no rain (0r0%1) and under rain conditions (0.037 m h-1) for
TSS < 50 mg I-1; if so, it will significantly impx@ our understanding of the role of particle-asstomn
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in combination with TSS under no rain and rain détons, with having consequences for variable
inputs into sewage indicator models in rivers.

Abstract number 69 — THE ANALYZE OF SURFACE AND GROUND WATER EXCHANGE IN TWO
DIFFERENT RIVER WATERSHEDS

MIRIAM NDINI*
Institute of Energy, Water and Environment, Univtgref Polytechnics, Tirana, Albania, e-mail:
ndinimiriam@yahoo.com

Water regime of Albanian rivers is a Mediterranggpical one, about 85-90% of the annual flow
belongs to the wet period and only 10-15% to the mkriod. In this paper the water regime of the
Semani dhe Vjosa River is analyzed. These are wumdary rivers but with a total different hydro
geological and not only, characteristics. Vjos&riwatershed is mainly composed of massif calcareou
rocks that are streaky and karstifyed. A totallffedent view is in the other river, in Seman whére
impermeable rocks dominate. This is the main fadetermining this watershed in terms of water
resources, a poor one. Even the distribution ofptieeipitation is quite different. In the Vjosa Bithe
amount of the precipitation varies from 1500 mm2&00 mm per year. In Semani River the total
amount of precipitation is only 1100 mm per yeanc8 the flow of the wet period is mainly a resaflt
the precipitation, having as its main characterisie floods, the minimum discharge occurs durireg t
dry period. So the flow during the dry period reganets the so called base flow that is the contdhbudf

the groundwater. In this point of view the flowtbe dry period is also an indicator of the undengib
water resource, having a hydraulic relation with surface water. During the dry period the watetshe
gives what it received and has cumulated duringvtbe period. The effect of this regulator is much
more sensitive in the case of a karstic watersisedj@sa is. Elaborating the records for a multiwain
period, the recession curves are analysed fohalhydrometric stations in the both river basing e
parameters of these curves are evaluated. Amongritiee information there are selected only those
years with e considerable amount of precipitatiomirdy the wet period and with a non influenced
regime during the dry period that means there wereain during the dry period. These results are
analyzed and compared between the two differenensfaéds reflecting the differences on water
exchange of surface and ground water. Another osian is the assessment of groundwater resources
through these recession curves for these two rivers

Abstract number 70 — BEFFECTS OF WEATHER VARIABILITY ON PESTICIDE LEACHING

D. SCHOTANUS*, SEATM VAN DER ZEE, A. LEIJNSE & M..WAN DER PLOEG
Soil physics, ecohydrology and groundwater managémvgageningen University, Droevendaalsesteeg @367
PB Wageningen, The Netherlands. E-mail: dieuwkesstus@wur.nl

Pesticide leaching to groundwater is dependentdgoration and degradation rates when pesticides are
degraded in both adsorbed and aqueous phase.idEstichich are not available for micro-organisms
when they are adsorbed, can not be degraded imbadsphase. For a solute that can only be degraded
in aqueous phase, the residence time in solutitermees the leached fraction to groundwater. The
residence time in soil is dependent on the watex; fivhich is determined by the weather and clinedite
the location where the pesticide is applied. Adgonpis not important for the leached fraction, kut
does determine the velocity of the solute plumeiantkeded to predict the arrival time of the pluahe

a certain level. In a nonuniform soil the effectivetardation factor varies when the solute plume
propagates through the medium. Effective retarddfaators can be calculated with spatial and teaipor
moments. Estimations of an effective retardatiandiahave been made for heterogeneous aquifers. For
vertical transport in a horizontally layered soilother approach is needed to estimate an effective
retardation factor. The objective of this studyoishow the sensitivity of leaching of a degradaoleite

to climate, degradation and adsorption. Furthernmmeshow how the mean displacement of the plume
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in a layered soil is dependent on adsorption, digian and dispersion. Solute transport in a layere
soil is simulated for three different climates witle pesticide transport model PEARL. Adsorptiod an
degradation rates are varied. The mean leachetibfrtais mostly dependent on climate and degradation
rates. The coefficient of variation of leached fi@t decreases with increasing adsorption. Theedeer

is stronger if a solute degrades in aqueous phagdhan if it degrades in adsorbed and aqueousegha
Seasonality increases the CV in leached fractioa dny climate. In a layered soil with degradation
aqueous phase only, the first spatial moment islinear with precipitation surplus, like it is when
solute is also degraded in adsorbed phase. Thetiefferetardation factor based on spatial moments
gives different results than the effective retamtafactor based on temporal moments. Both arelowe
than the arithmetic mean of the retardation faabbtbe separate layers.

Abstract number 72 — AN OVERALL TOXICITY SCREENING OF WATERS USED FOR FIELD
IRRIGATION  AND  LIVESTOCK  WATERING IN THE VENETO REGION, USING
PSEUDOKIRCHNERIELLA SUBCAPITATA AND DAPHNIA MAGNA AS TEST ORGANISMS

M. DE LIGUORO, V. DI LEVA, M. DALLA BONA & G. GALLINA
Department of Public Health, Comparative Patholagg Veterinary Hygiene, Faculty of Veterinary Medé
University of Padua, Viale dell'Universita 16, |89 Legnaro (PD), Italy.

Using the 96 hours growth inhibition test on theeagr alga Pseudokirchneriella subcapitata and the 48
hours immobilisation test on the microcrustacearphibéa magna, surface waters used for field
irrigation and ground waters used for livestock exiaig were respectively screened for toxicity. This
was done in order to generate a priority list ofevgamples to be further checked by chemical aimly
for various contaminants. Fifty livestock waterisgurces and fifty field irrigation sources were
monitored. From each site four samples (one in saelson) were collected. Irrigation samples were
filtered and then diluted in algal medium beforstitey. Livestock watering samples were filtereairth
salinity and pH adjusted to those of D. magna mmadiand then tested without dilution. The large
majority of irrigation samples tested positive, twaarly those collected during the summer season,
where some samples showed more than 50% algal lgriowibition even at the highest dilution (1:8).
Effects of ground water samples on D. magna werdemate, and the majority of samples tested
negative. Positive samples generally caused noe i@an 10% immobilisation and were considered
only as suspected toxic, some samples caused 15i4fR6bilisation while only a few samples,
collected during the summer season, caused 45-60fobilisation. Altogether the tests showed to be
sensible enough for the prioritisation of the watemples and confirmed that both surface and ground
waters are more contaminated during the spring/ssms®asons, probably due to the massive use of
fertilizers and pesticides on crops during thergpsummer period. The results indicate also théhén
Veneto region the contamination of surface watgra serious problem while that of ground waters is
only a moderate problem and regards essentialseti@ters coming from aquifers that are closehndo t
surface.

Abstract number 74 — ECO-HYDROLOGY OF CANADIAN PRAIRIE WETLANDS AND
MANAGEMENT IMPLICATIONS : SYNTHESIS OF A 40-YEAR STUDY

MASAKI HAYASHI*

Department of Geoscience, University of Calgaryig@ey, Alberta, T2N 1N4, Canada, e-mail:
hayashi@ucalgary.ca

GARTH VAN DER KAMP

Environment Canada, Saskatoon, Saskatchewan, SBNGihada.

Eco-hydrology can be broadly defined as the intevacbetween living organisms and physical
components of the hydrologic cycle. Eco-hydrolobisaderstanding of aquatic environments has far
reaching implications for protection, restoratiand management of these environments. We will
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present a unique case study of the northern praietand ecosystem in Canada, where long-term
monitoring and focused experiments over the pasyedrs have generated a body of fundamental
scientific knowledge that is beginning to guide ippl development for wetland protection and
restoration. The key findings are: 1) long-term rtamng of basic hydrological and ecological vateh

is necessary to assess the response of wetlandattical and anthropogenic stresses; 2) effective
management of wetlands requires the consideratiometiand complexes, as opposed to individual
wetlands, and the hydrological linkage between amets and surrounding uplands; and 3) biodiversity
of prairie wetlands depends on the diversity inewatgimes (e.g. ephemeral, seasonal, permanent)
within a wetland complex, in other words, hydroetisity.

Abstract number 75 — THE ROLE OF GROUNDWATER IN THE DEGRADATION AND
RESTORATION OF RAISED BOG ECOSYSTEMS

SHANE REGAN* & PAUL JOHNSTON
Department of Civil, Structural and Environmentalgtheering, Trinity College Dublin, e-mail: regang@.ie

Peat bogs are traditionally considered to be redbtiisolated hydrological systems with no direct
linkage to a source aquifer. The isolation of aadibog ecosystem from regional groundwater flow is
primarily a consequence of its mode of developm&hgre natural drainage is impeded by topography
and geomorphology. As groundwater inflows becons@mficant in the water balance of an individual
bog, groundwater is no longer a source of nutriemtthe ecosystems dependent ecology and the bog
becomes wholly fed by meteoric water. Recent rese@n Clara Bog, Ireland, indicates a more
complicated relationship between the bog body &gibnal groundwater system. Though the bog has
been damaged in the past through peat cutting eaidadje, it still contains botanical assemblages of
unique conservational value, and in this regand itonsidered Ireland’s premier example of a near
intact raised bog. However, in recent years (< 2arg) the western tract of the bog has subsided
significantly, by up to 1.0 m in local areas, aisdfar as 600 m from the bog margin towards itsreent
Consolidation of the peat substrate is therebyriatiethe hydrological conditions on the bog surface
which are, in turn, affecting its ecology. Typiaal most raised bogs, peat overlies low permeability
lacustrine clay, impeding downward movement of wat®wever, there are areas under the bog where
this clay barrier is naturally absent, allowing tieat to rest directly on an underlying aquiferegional
body of relatively permeable till subsoil. Coinandevith the subsidence of the peat has been aisecal
drop in regional groundwater table, between 0.4&Adn. It is noteworthy that both peat consolioiati
and groundwater level decrease have occurred asambere lacustrine clay is absent. A network of
drains associated with peat cutting has develoggtant and peripheral to the bog margins duriigy th
time and hydrogeological and hydrochemical inveditams reveal that where the levels of the drares a
below the regional groundwater table, groundwaischdirge occurs. This external drainage has created
an enhanced hydraulic connection between the highdmd regional groundwater flow, resulting in
vertical drainage from basal peat in the high l@og] ultimately bog subsidence. The inference is tha
maintenance of regional groundwater levels can bati&al support condition in the conservation of
raised bog wetlands. The implication for the desigd implementation of measures for restoration of
partly cutaway raised bogs is that shallow draiocking may not be sufficient to arrest differential
settlement and the long term decline in the bodgasar Under the EU Water Framework Directive
(WFD), raised bogs in themselves are not considécede Groundwater Dependent Terrestrial
Ecosystems. However, the current study indicatas ghoundwater may provide a critical ‘support’
function to the sustainability of a raised bog. Toaservation and restoration of Clara bog is floeee
intimately related to an understanding of the hgdmogical processes at work, the significance of
which has important implications for the statusai$ed peat bogs under the WFD.
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Abstract number 76 — DyNAMICS OF EVAPOTRANSPIRATION IN SHALLOW WATER TABLE
SETTINGS REMOTELY SENSED BY LANDSAT TM IMAGES

YUN PAN*, HUILI GONG, XIAOJUAN LI & DEMIN ZHOU

Base of the State Laboratory of Urban EnvironmeRtatesses and Digital Modeling, Capital Normalvérsity,
Beijing 100048, China.

Beijing Key Lab of Resources Environment & GIS, GalpNormal University, Beijing 100048, China, e-ina
panyun86@hotmail.com

Evapotranspiration (ET), being one of the core elets of ecohydrological processes, is a key factor
relating both water and heat balance. It is stilgraat challenge to couple of groundwater into
ecohydrological processes especially at waterskbatk.sThis paper focuses on integration remotely
sensed ET with the observed water table for ingasiig the role of groundwater for plant water use
under draught conditions in Guishui River Watersf@&W), northwest Beijing. The Surface Energy
Balance Algorithm for Land (SEBAL) methodology isaed to derive ET from four Landsat TM images
from April 5 to May 16, 2000. The 5-day phreaticsebvation is interpolated into 30x30m grid. A
spatio-temporal analysis is implemented with GI8l20The spatial pattern and temporal variation is
investigated with a focuses on the changing watkeletand land cover type. The results indicate that
groundwater and leaf area index (LAI) dynamicsteelaell with ET rates.

Abstract number 79 — GHANGE OF STREAM FLOW PATTERN DUE TO EMERGENT LEAFY
VEGETATIONS WITHIN A STRAIGHT CHANNEL

KWONKYU YU*

Department of Civil Engineering, Dong-eui Univeys®95 Eomkwhang-no, Busanjin-gu, Busan 614-714,
Republic of Korea.

NAM-JOO LEE

Department of Civil Engineering, Kyungsung UniversiL10-1 Daeyun-dong, Busan 608-736, Republic afes.

Vegetations intruded rivers would arouse incremeiflow resistance and water stage, and then
reduction of flow velocity. They also affect on fieation of river topography. Vegetation effects tmwf

field are generally studied with field investigati@and/or hydraulic model experiments. The present
study is to investigate the flow pattern changes thupartially and fully emergent leafy trees. The
projection area and height of the vegetations, eegf submerged fractions, and arranged spacing of
vegetation were related to the flow characteristimsduding water depth, flow velocity, and the Gde
numbers. The analyzed results were used to egtablimmodule accounting flow resistance due to
vegetation for a two-dimensional nhumerical modéle Thodel vegetations were made with plastic trees
with dense canopy, and a series of experiments penfermed with changing vegetation densities. To
verify the accuracy of the numerical model, a seoé hydraulic experiments were performed. They
were done in a 40 cm wide flume with 8 cm and 10high miniature plastic trees. The plastic trees
were aligned in a straight line, and the spacindjtatal numbers were changed. The experiments could
be mainly classified two groups, submerged and gemtrvegetations. The surface water velocity fields
were measured with a particle image velocimetritéque. The study showed that the flow velocity
could be remarkably reduced within and near theeghtsdes. And it showed that the vegetation density
was one of the most important factors on the flattgyn changes. Finally, a vegetation resistance
module for a two-dimensional numerical model wagettgped. The module was based on the hydraulic
model experiments. Two approaches for vegetatisistence were investigated, including drag
approach and roughness coefficient approach. Cemsgl the physical viewpoint, for trees drag
approach seems to be more appropriate and for vastteshrubs the roughness coefficient does. In the
present study, the developed vegetation resistanochile used the drag approach, since its applitatio
target was woody plants.
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Abstract number 80 — MECHANISM OF VEGETATION RESISTANCE FOR A TWO-DIMENSIONAL
NUMERICAL M ODEL

LEE NAM-JOO*

Department of Civil Engineering, Kyungsung UniversiL10-1 Daeyun-dong, Busan 608-736, Republic afes,
e-mail: njlee@ks.ac.kr

YU KWONKYU

Department of Civil Engineering, Dong-eui Univeys®95 Eomkwhang-no, Busanjin-gu, Busan 614-714,
Republic of Korea, e-mail: pururumi@deu.ac.kr

The present study is to develop a vegetation sesist module due to trees and implement it to aeplan
two-dimensional computational model. To improve #eeuracy of the numerical model, a series of
hydraulic experiments were performed. They wereedoma 40 cm wide flume with 8 cm high
miniature plastic trees. The experiments could baniy classified two groups, submerged and
emergent vegetations. To understand the flow petterlane distributions of water depths and surface
water velocity fields were measured. The surfactemeaelocity field was measured with a particle
image velocimetry technique. The developed vegetatesistance module due to trees was introduced
in KU-RLMS-flow (Kyungsung University-River and LakModeling System) model which is a two-
dimensional unsteady river and lake model usingefidifference scheme and orthogonal curvilinear
coordinate system. The developed model was appligsvo cases in an artificial channel with and
without vegetations. Through two-dimensional flowdeling, the suitability of approach using the drag
coefficient for flow resistance due to vegetatioavgth was evaluated. It means that the drag coeffic
lumps all the effects of vegetations on flow pattdrhe model was verified with experimental datthwi
vegetation. The effect of vegetation penetratiotioran flow field was analyzed to evaluate the
applicability of the numerical model. The calcuthteesults showed that velocity distribution was
changed significantly but water stage did slighttywas established that the numerical model could
represent the vegetation effect on flow field tlylowhe modification of the drag coefficient.

Abstract number 81 — BEVALUATING CHEMICAL AND BIOLOGICAL INDICATORS FOR THE
ASSESSMENT OF INNOVATIVE STREAM REHABILITATION IN WATER STRESSED E NVIRONMENT

SHAI ARNON*

Dept. of Environmental Hydrology & Microbiology, £kerberg Institute for Water Research, Ben-Gurion
University of the Negev, 84990, lsrael, e-mail: sax@bgu.ac.il

SARIG GAFNY

School of Marine Sciences, Ruppin Academic Cemseagl, e-mail: sarig@ruppin.ac.il

Treated waste water in arid and semi-arid regiossoimes an important component of the water
balance. It serves as an attractive substituteneentional water for irrigation, and its uses extpd to
increase as demand grows and water resources aieirte Israel serves as a unique example where
presently more than 75% of the total domestic sewageused for irrigation. The increasing demand
for water resulted also in excess pumping and ttyeodit of many stream ecosystems. It is now
suggested that the loss of wetlands and streanysteass (with its services) could be regained bytevas
water reuse. A unique case study is now underwdkdnyargon stream (Israel). Stream rehabilitation
initiatives in the Yarqon stream are combined frimo main actions including: using high quality
treated waste water for stream rehabilitation (uged contaminated section), and using a circutatio
system to artificially triple the flow in order improve the in-stream conditions (used in an unped
section). It is expected that variation of flow hwiifferent water qualities will have a significampact

on the stream ecosystem. Our general hypothesihaisa there will be a lag time between the
improvement of water quality and the observatiostofam ecosystem recovery, thus rehabilitatioh wil
be detected initially by stream nutrient concerdrat, than by enhancement of nutrient retention, an
finally by biota indicators. In this work, we witlresent our monitoring program and preliminary lssu
from the rehabilitation of the Yargon stream. A donation of chemical and biological indices for
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stream rehabilitation will provide hierarchical dnfmation on stream ecosystem rehabilitation by evast
water and will reveal the interplay between micablzind other biological components of the riparian
ecosystem. Incorporating the information on nutri@dynamics with biological indicators will enables
the formulation of a recommended scheme for assgsshabilitation of streams under water stresses
environments.

Abstract number 83 — MobDuLE HYDROLOGY (HYDMOD): THE SwiISS METHOD FOR
ASSESSING AND CLASSIFYING THE STATE OF THE RIVERS ~ FLOW REGIME

MARTIN PFAUNDLER*

Federal Office for the Environment, 3003 Bern, Switand, e-mail: martin.pfaundler@bafu.admin.ch
CHRISTINA DUEBENDORFER

Ernst Basler und Partner AG 8702 Zollikon, Switaad.

Module Hydrology (HYDMOD): the Swiss method for assing and classifying the natural state of the
rivers™ flow regime The Module Hydrology (HYDMODS ian assessment method for the description,
evaluation and classification of the impacts on fleev regime due to measures related to water
resources management (in Switzerland basically frlaydropower operations and urban water
management activities like e.g. drainage and s@eesystems). HYDMOD is embedded in the so-
called Modular-Stepwise-Procedure, i.e. a concégdtamework for the assessment of the ecological
status of rivers (http://www.modul-stufen-konzeptazindex-e.htm). It aims at assisting the canfans
implementing the Swiss Federal Water Conservatiait, An particular in the management and
achievement of the ecological objectives. This fework consists of a number of Swiss-wide
standardized methods (the modules), covering theadts of hydro-morphology, biology and chemical/
eco-toxicological aspects. HYDMOD's target is tlofregime and is located at the interface between
hydrology and aquatic ecology. The method’s pointleparture is the identification of man-made
interventions and measures that may alter the fegime. For the analyzed watershed an inventory of
such measures has to be established. To that elygplmgy of interventions is proposed, including
significance criteria in order to factor out minioterventions that are not significantly affectitige
river. The impacts, i.e. the alterations of thenfleegime are assessed on the basis of nine indsgato
covering hydro-ecologically relevant aspects frone iow-, medium and high flow regime plus
phenomena like hydro-peaking and flushings. Basethese indicators the flow regime alterations are
guantified and translated in classification schewté 5 classes. Hydro-ecological considerationsehav
been crucial in the selection of the nine indica@nd the definition of the class-boundaries. HYOMO
has been developed and published as a draft in 2088p://www.modul-stufen-
konzept.ch/e/hydro_startseite_e.htm). Based ostan¢gephase during the last two years, the method i
actually being revised considering the feedbackieaed from the test applications. The HYDMOD
revision will be ready by the end of 2010 and thbljgation of the definite method is foreseen farly
2011.

Abstract number 84 — GHANGES IN REACH-SCALE TRANSIENT STORAGE AND BENTHIC
HABITAT DUE TO MACROPHYTE COVERAGE IN GROUNDWATER DOMINATED LOWLAND
STREAMS, CANTERBURY , NEW ZEALAND

JOANNA LESSARD*, DAVID PLEW & MATT ENRIGHT
National Institute of Water and Atmospheric ReskaRO Box 8602, Riccarton, Christchurch, 8440 NealZnd,
e-malil: j.lessard@niwa.co.nz

In 2009, NIWA began work in the Lake Ellesmere Ttdry Research Area (LETRA), focusing on
stream ecohydrology in Canterbury lowland streddmminant features of these lowland, groundwater-
fed streams are dense beds of submerged and emprgerophytes. The objective of this study was to
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examine the effects of macrophyte growth and dgmsitflow, solute transport and benthic habitat in
natural streams. We selected four sites in threausis located in or near the Lake Ellesmere catchme
Over the growing season we took channel and hyidrasndasurements, conducted conservative tracer
(salt) releases, and measured macrophyte growthcevelrage. We also sampled sedimentation and
benthic macroinvertebrates inside and outside dfijphel plant beds within each reach. Salt releases
were used to relate reach-scale macrophyte covemagmlute dispersal and storage. Macrophyte
coverage varied widely across our streams, withimam plant coverage ranging from 25% to 100% of
the reach. Benthic macroinvertebrate communitiesewsore abundant and diverse outside of
macrophyte beds compared to areas inside macraphBenthic habitat inside the plant beds was
composed mostly of fine sediment and organic mattlile benthic habitat outside of the beds was
composed mostly of gravel. Over the study periagdash water discharge across all streams slowly
declined to baseflow; however, water depth andaslettidth increased. The results of our salt release
showed that at intermediate macrophyte developnwemen flowing channels were still visible in the
stream, transient storage models fit our data @edl could be used to estimate the zone of storage
within the channel. At very low levels of plant erage these models estimate almost no storage, as
solutes were carried quickly out of the site viaedive flow. Interestingly, at sites and dateshwiery
high levels of plant coverage, when no discernéibieing channels could be seen, the transient geora
models again predict no storage. At high levelsyatrophyte coverage solutes move slowly through the
stream primarily via advection, but also with higgngitudinal diffusion. These interactions of
macrophytes with water flow have important ramificas for the management of flood risk, habitat
guality, stream biodiversity and nutrient exportdwland streams.

Abstract number 87 — ASTUDY OF ARTIFICIAL NEURAL NETWORKS FOR AN EVALUATION OF
RIVERINE BIODIVERSITY

WEN-PING TSAI* & FI-JOHN CHANG
Department of Bioenvironmental Systems Engineefiiagional Taiwan University, No. 1, Sec. 4, RooseRel.,
Taipei, 10617, Taiwan, e-mail: se08571110@yahoo.wom

Due to the rapidly increasing human population #amb use demands, the use of environmental
resources has exceeded the naturalization rateriight result in a degeneracy of ecological strectu
and a decrease of species diversities and thusredlice environmental resources. The hydrological
indices play a key role in ecological sustainapiladnd have been generally used in watershed azalys
over the last decades. The developed Taiwan Ecmlogic Indicator System (TEIS) was constructed
based on the structure of Indicators of Hydrologlteration. In this study, discharge data and fish
sampling data are collected. The discharge dataedeeted from thirty-four gauging stations witbwil
recording length longer than twenty years. Thedfids data consist of species composition of each
sample with the retention of time and location #pzty. The ecological data were historical dasad
each sample set recorded the annual fish speciasudder investigation. The total number of sample
sets is one hundred and fifty. This study prop@sesmbination of the Self-Organizing Feature Map
and the Radial Basis Function Neural Networks th# Self-Organizing Radial Basis Function Neural
Networks (SORBFNN) for estimating the fish biodis#y, and the moving average method applied to
TEIS statistics is implemented to reflect the dfeaf antecedent flow conditions for fish biodivigrs
The results indicate the ANN not only can categotize stream flow data but also estimate the bio-
diversity precisely based on the MA(4) TEIS data.
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Abstract number 89 — AMACROINVERTEBRATE INDEX TO ASSESS STREAM BED STABILITY

ARVED C. SCHWENDEL*

Ecology Group, Institute of Natural Resources, Mgddniversity, Private Bag 11222, Palmerston Ndd##2,
New Zealand, e-mail: A.C.Schwendel@massey.ac.nz

MICHAEL K. JOY

Ecology Group, Institute of Natural Resources, Mgddniversity, Palmerston North, New Zealand, etmai
M.K.Joy@massey.ac.nz

IAN C. FULLER

Geography Programme, School of People, Environ@drianning, Massey University, Palmerston Nortimai:
I.C.Fuller@massey.ac.nz

In the framework of global climate change, sedinsymtamics and flow regime in catchments respond
to altered local climates, e.g. via precipitaticgime or catchment vegetation. However, habitat
conditions in rivers are also influenced mor diedty anthropogenic activities, e.g. gravel mining.
Changes in channel dynamics and flood occurrerfeetdbtic ecosystems of which benthic invertebrate
communities are a key constituent. Ecological ssidiften require measurement of habitat variables
such as stream bed stability but direct measuressnbe laborious and biological assessment has the
advantage of indicating habitat conditions overgemtime scales (e.g. life cycle) than discretedir
measurements. Biotic indices based on communitypositon and calculated from sensitivity scores
assigned to individual taxa, are commonly used ralicators for ecological integrity of fluvial
ecosystems. Macroinvertebrate indices can assdes guaality but invertebrate community composition
also responds to other environmental factors inofydtream bed disturbance. This study presents a
biotic community index that assesses stream bduigtan stony riffles. This Macroinvertebrate lex

of Bed Stability is calibrated on transport andr&iniment of in situ marked tracer stones in 46 Nort
Island, New Zealand streams which represented & waohge of substrate stability. Scores were
investigated for 67 common invertebrate taxa usmaicator Species Analysis based on taxa abundance
at varying levels of substrate stability. The réaglsite score, weighted by taxa abundance, imgaa/
predictive model of bed stability, generated witlodal trees, when added to the pool of habitat
variables and explained 69% of the variation in bedbility. The presented macroinvertebrate index o
bed stability may provide background informatiorirtgrove interpretation of water quality assessment
based on biological criteria. It may also be usedrnbnitor the impacts of anthropogenic physical
disturbance, e.g. when river beds are modifiedfltard control or for gravel extraction. In studies
invertebrate ecology it can be used to accounthierhabitat parameter stream bed stability and make
direct measurement redundant.

Abstract number 90 — BoO-INDICATORS OF GROUNDWATER-SURFACE WATER
CONNECTIVITY

PETER SEROV*

Zoology Department, University of New England, Adalie, Australia.

MARTIN S. ANDERSEN & R. IAN ACWORTH

Water Research Laboratory, School of Civil and Esvinental Engineering, University of New South Vgale
Australia.

DAWIT BERHANE

University of Sydney.

The consequences of abstraction from aquifersattgahydraulically connected to streams are gewnerall
considered only in terms of stream flow depletiblowever, the ecological impacts on the hyporheic
and groundwater ecosystems linked to these strearfaely unknown. The subsurface (stygofauna)
communities have long been acknowledged to bensitilly adapted to their environment both in
terms of their specialised morphology, physiologiesbitat requirements and long life cycles. Links
between groundwater flow regime, geochemical camht and the abundance, diversity and
composition of the stygofauna community shouldref@e, be anticipated and utilised. These linkages
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were investigated along a 1 km reach of Maules ICrieea semi-arid environment, NW New South
Wales, Australia. Maules Creek is a small, essintigphemeral, tributary of the Namoi River. Vedi
streambed profiles of hydrochemistry and stygofauaee collected at five different locations alohg t
creek. The results demonstrated a heterogenouscamglex ecosystem with relatively consistent
downstream gradients, in terms of overall animal apecies numbers from the upstream sites to the
downstream sites. These gradients are directlgaift! in the changes in water chemistry. Genetiadly
streambed pore waters became more reduced in astteam direction and with depth, with a clear
inverse correlation between stygofauna numbersdavetsity and pore water concentrations of Fe2+
and Mn2+. The invertebrate ecosystem functionirggreeto break down at the point when the system
becomes truly anoxic. This relationship betweenewathemistry and fauna distribution seems to
correlate to the overall stream/groundwater exchapgtterns. This study highlights the direct
correlation between water management, water chemiahd ecosystem functioning between
groundwater and surface water in hydraulically @med systems. The study also indicates that
stygofauna can be used as biological tracers airgiwater discharges and recharge and has major
implications for the management of both surfacesgstems and groundwater ecosystems.

Abstract number 91 — RESEARCH OF ISOTOPE HYDROLOGY MODEL BASED ON ITO
DIFFERENTIAL EQUATION

SUN YING-YING*, LU BAO-HONG & WANG JI-YANG
Xikang Road, Nanjing, 210098, P. R. China.

The implementation of the project on “water diversifrom the Yangtze River to Taihu Lake” has
effectively raised water supply and improved théewguality of Taipu River and water environment of
river network around. However, it is not exactlyokm how deep it influence. Stochastic differential
equation is an effective tool to solve complex peats about nonlinearity and uncertainty, and its
research and application to isotope hydrology tileasthe initial stage at home and abroad. Sspump
that the isotope concentration ct in the river vasythe geometric Brownian motion, a non-stationary
stochastic process can be introduced. In this pmycaitial concentration cO and the synthetic
attenuation coefficient. are taken as two indefinite constants. Subseqgueistitope hydrology Itd
model of river is built based on the Fick's law. alytical expression of velocity in tidal rivers [t
forward respectively; their expected value and araré function-expression are also deduced. Then
parameters cO andare obtained by GM (1, 1) model after a seriedadé pre-processing on the basis of
data analysis. Results show that the model's éremall and precision is high, which indicate ttiet
grey model is practical and effective. Furthermbased on the water balance and mass conservétion o
isotopes D and 180 , isotope It6 model is usediopute the transmit time of Taipu River drainage to
the upper Huangpu River reply the sudden accidentgter contamination. It is used firstly in typic
plain tidal river network and results show reasdmab
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Abstract number 92 — REGIONAL SCALE FLOW AND TRANSPORT MODELLING FOR THE
MANAGEMENT OF GROUNDWATER AND SURFACE WATER BODIES IN THE FRAMEWORK OF T HE
EU WATER DIRECTIVE

M. LERQY, PH. ORBAN, S. BROUYERE?*, J. GESELS, J. CDURIER & P. JAMIN

University of Liége, Hydrogeology and EnvironmerB#ology, Chemin des Chevreuils 1, Building B52300
Liege, Belgium.

S. WILDEMEERSCH, P. GODERNIAUX

University of Liége, Hydrogeology and Environmen&gology, Chemin des Chevreuils 1, Building B52/300
Liege, Belgium and National Funds for ScientificsBarch of Belgium, Rue d'Egmont 5, 1000 BrussedtgiBm.
J. DEROUANE

Service Public de Wallonie, DGO3-DGARNE, Avenuenee de liege,15, 5100 Jambes, Belgium.

A. DASSARGUES

University of Liége, Hydrogeology and Environmen&aology, Chemin des Chevreuils 1, Building B52/300
Liege, Belgium.

The Water Framework Directive requires from EU mendiates to manage water resources at the scale
of surface water and groundwater bodies in a qadtée way, without altering the different functions
provided by the system in natural conditions. Héfit management also requires qualitative tools to
assess the evolution of water quality regardingatigvities performed in the area of interest. Hist
context, the objective is to discuss the needenmg of groundwater flow and transport modellingaas
support to the Water Framework Directive and tesent a methodological and numerical approach that
fits with these requirements. Different variablytsated models have been implemented for selected
case studies ranging between 500 and 1700 kmgiwdloon Region of Belgium. The implementation
of such models is challenging because of the saatk the processes that have to be simulated.
However, when calibrated and used adequately,dheable to deliver most information required, such
as the estimation and evolution with time of grouater reserves, the calculation of different inthes:

on groundwater replenishment and exploitation,kiage flow to rivers and surface water bodies, under
different stress conditions such as pumping, rdifiad climate change. They are also used for the
evaluation of regional groundwater quality statasl dor contaminant trend assessment (e.g. nitrate)
under different alternative management scenaridstgation measures that could be implemented in
the future. This study illustrates perfectly th&iogfncy and usefulness of regional scale groundwat
flow and transport modelling as a tool for the ngeraent of groundwater bodies.

Abstract number 93 — RESPONSES OF DIFFERENT REED SPECIES TO MORPHOLOGICAL BANK
CONDITIONS ALONG THE MARSH EDGES

M. HEUNER*

Federal Institute of Hydrology (BfG), Department B2ological Interactions, P.O. Box 200253, D-56002
Koblenz, Germany, e-mail: heuner@bafg.de

U. SCHROEDER

Federal Institute of Hydrology (BfG), Department M8getation Studies, Landscape Management, P.O. Box
200253, D-56002 Koblenz, Germany.

B. KLEINSCHMIT

Institute of Landscape Architecture and EnvironrakRtanning, Department of Geoinformation Proces$im
Environmental Planning, TU Berlin, Stral3e des 1ihi 145, 10623 Berlin, Germany.

Modelling interactions between hydrology and ecglomp North Sea estuaries supports the
implementation of the European Habitat Directivel éime Water Framework Directive. It also allows
for considering projections of climate change sdesan order to identify sensitive marsh sectithmet

may be subject to significant habitat alteratidRsed species such as Schoenoplectus tabernaemontani
Bolboschoenus maritimus and Phragmites austraiim fbe natural vegetation of estuarine river banks
in Germany. They act as ecosystem engineers pruyildabitats for other organisms and trapping
sediments for bank protection. The distribution tbese species is affected by hydrology and
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hydrodynamics. Therefore the distribution of theeéhnamed reed species can be modelled using these
variables. Until now, just the different elevatioims relation to the water level are known for the
mentioned reed species and are a suitable parafoetaodelling. Other local parameters such ad tida
range, wave impact, and current velocity, whichsdr@ped the morphology of the river banks, have not
been taken into account. For an effective plannimgprporating these parameters in the models might
enhance the model accuracy. Thus, our researchiqueas what responses reed species show to
different morphological bank conditions along tharsm edge. We focus on the marsh edge without
vertical vegetation zones, because it is most glyoaffected by hydrodynamics. By means of GIS
analysis we stratified the marsh edge into differefief types such as slip-off slope and undestope

of the main stream as well as sections of anabemclihese strata represent different levels of
hydrodynamic impact. We surveyed the presence efr¢ied species in these relief types along the
marsh edge on different elevations in relationte twater level, and found that: A) P. australis is
scarcely present on undercut slopes but if setiles on higher elevations than the other twoisge8)

On anabraches, S. tabernaemontani and B. marignawg on higher elevations than P. australis. These
results suggest that in sections of low hydrodyaimipact P. australis dominates over the other two
species in all observed elevations. In contrag®.taustralis, S. tabernaemontani and B. maritinnes a
able to settle on river banks that are exposedgteeh hydrodynamics.

Abstract number 94 — FERTILIZATION MANAGEMENT IN ZONES VULNERABLE TO NITRATE :© A
NEW PERSPECTIVE BASED ON G.|.S. MAPPING OF RESIDUAL NITROGEN AVAILABILITY

ENZO SALEMI*, MICOL MASTROCICCO & NICOLO COLOMBANI

University of Ferrara, Department of Earth Scienséa Saragat 1, Ferrara, Italy.
CASTALDELLI GIUSEPPE

University of Ferrara, Department of of Biology aBdolution, Via L. Borsari 46, Ferrara, Italy.

Nitrogen losses from agricultural sources have lreeognised as one of the most serious threats in
industrialised and emerging countries, determireagsystem eutrophication and groundwater nitrate
contamination. This issue has recently become aifyriwithin the European Community Framework
Directive for water protection (WFD) which has ddighed a list of measures and limitations to be
applied in areas declared “vulnerable to nitratenfragricultural sources”. An example is the Ferrara
Province (Northern Italy), an intensively cultivdtarea affected by serious nitrate pollution since
decades. The land is fertile and allows the cuitivaof some different crops especially winter cése
maize and energy plants which cover more than 6bglteoland. Ferrara province is a flat area located
on Po lowlands covering an area of 2.623 km2. thiaracterized by a flat topography and is feddiz
by more than 91% with synthetic fertilizers, mainlyea. The minimal run-off and an homogeneous
inorganic nitrogen load allow to simplify the hyttygical and nitrogen balance: excess nitrogen tend
move vertically trough the unsaturated zone, bengrone of the most important causes of groundwater
contamination. To minimize these losses a monigopnogram was started in 2010, the aim was to
estimate readily available nitrogen before andraftaize and wheat cropping cycles. Four soils types
were selected as the most representative (Silty,|&lty clay, Peat and Sand) of the Ferrara Pamvin

In each sampling period, 5 georeferenced coresl@ngmand 2,5 cm int. diam.) were sampled in 59lot
under corn-wheat and wheat-corn rotations, fotal taf (5 cores x 5 plots x 4 soils x 2 rotatiorSpres
were split into 2 halves (0-50 and 50-10), extrddatel N KCL on a rotary shaker (60 rpm for 45’),
centrifuged (3500 rpm for 10°). Filtered (WhatmartFE) samples were analysed colometrically for
urea, NH4+, NO2- and NO3- using a double bean J&&EOL spectrophotometer and a Tecnicon
Autoanalyser Il. Results were processed using Ggtgeal Information System applications to obtain
of the residual mineral nitrogen availability faxadl considered crop and rotation. This informatan

be transferred to agrotechnicians and farmersltulege accurately the amount of fertilizer to loeled

in the next cropping season. The proposed proceligtdight the possibility to estimate accurately
nitrogen needs in specific vulnerable zones andgao with fertilisation by avoiding to generate ess
and risk of nitrate leaching to groundwater.
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Abstract number 95 — SMULATING FLOW PATHWAYS IN  |RISH CATCHMENTS USING A LUMPED
AND SEMI-DISTRIBUTED MODELLING APPROACH

RONAN O’BRIEN*, BRUCE MISSTEAR & LAURENCE GILL

Department of Civil, Structural and Environmentalgiheering, Trinity College Dublin, College Gre@&@uyblin 2,
Ireland.

RAY FLYNN

David Keir Building, Queen's University Belfast, #im, BT9 5AG, Northern Ireland.

In Irish catchments underlain by bedrock aquiféin® hydrograph can be conceptually split into a
summation of four different pathways: overland flawterflow, shallow groundwater flow and deep
groundwater flow. The paper includes two case studin which the Nedbgr-Afstramnings model
(NAM) was applied to simulate the flows of eachhway. NAM was applied first as a lumped model.
The catchments were then divided into subcatchmamisNAM used to model these in series. The
different pathway flows were investigated using tagdlaph separation techniques, recession curve
analysis and both analytical and graphical tectesgin order to constrain the simulated flows tthimi
reasonable limits. Overland flow and interflow wemmarily constrained using methods described in
the UK Flood Estimation Handbook (FEH) and the Aicgn National Engineering Handbook, together
with runoff coefficients obtained from an Irish rhetology for linking runoff and recharge to
groundwater vulnerability. Shallow and deep grouatdw flows were primarily constrained using
recession curve analysis by itself, in conjunctioth a modified version of the Lyne and Hollick ene
parameter algorithm, and through the use of thrpugbalculations using the equations of Darcy and
Dupuit-Forchheimer. Deep groundwater flow was atsestigated further through the use of wavelet
analysis of the hydrograph. These constrainingemoes produced feasible limits for flows, for use
calibrating the NAM model. Following this, a higrash-Sutcliffe coefficient was obtained between the
simulated and observed hydrograph for both highlawdlows. Future research will include modelling
of contaminant transport and attenuation alongséime flow pathways.

Abstract number 96 — SYRFACE AND SUBSURFACE WATER CONTINUOUS MONITORING TO
QUANTIFY NITRATE LEAKING TO GROUNDWATER FROM MAIZE PLOTS

MICOL MASTROCICCO*, NICOLO COLOMBANI & ENZO SALEMI

University of Ferrara, Department of Earth Scienséa Saragat 1, Ferrara, Italy. E-mail: mtm@uritife.
CASTALDELLI GIUSEPPE

University of Ferrara, Department of of Biology aBdolution, Via L. Borsari 46, Ferrara, Italy.

Nitrogen from agricultural sources has become ohethe most serious causes of ecosystem
eutrophication and groundwater contamination woiddwAn example is the Po River plain (Northern
Italy), an intensively populated, industrializedddiarmed region, severely affected by nitrate piahu
While urban sources has been recently reduced byirttroduction of more efficient treatment
processes, agricultural contribution both as mamama as synthetic fertilizers remains high. Theutoc
of this study was to quantify nitrogen losses tougidwater in the Po River Delta area (Ferrara
Province, Emilia Romagna Region), characterisegilby-loamy soils and extensive maize cultivation,
fertilized with urea. Replicated maize plots, anmmhdvith synthetic urea at 300 kg N/ha, were
monitored to follow nitrogen transformations, ruinahd leaching to groundwater. The experiment
started in 2008, when the site was equipped witheteorological station and probes at different soll
depths for continuous water content and temperahgasurement. Soil water and groundwater were
sampled, every two months, via suction lysimeted giezometers to obtain snapshots of nitrate along
the vertical profile , using bromide as consenatiracer. From 2009 to 2010 continuous monitorihg o
level, temperature, electrical conductivity (EC)snagoplied in a piezometer located in the cultivatied

and in a nearby canal, 500 m upgradient. In acomelasurface water was sampled with the same
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bimonthly frequency from the canal. Results revedfeat the canal was connected with the unconfined
aquifer, but the connection was limited by imperbleamuddy sediments forming the canal bed,
hindering water fluxes. In fact, only when the dastage rose above 4.4 m a.s.l. (from this heigéat t
river bank is formed by silty sand sediments) adhegut was conveyed to the unconfined aquifer.
Fluctuations below this threshold were never regést in the piezometers. Compared with bromide
shapshots, temperature was proved to be a beitartthan EC, since the latter was affected byicati
exchange and salts precipitation/dissolution preegsThese processes highly hampered the chance to
track nitrate export from maize plots by EC continsl logging, as confirmed by the poor correlation
coefficient between nitrate concentration and EQ=R45). Results highlight the importance of a
continuous monitoring to fully understand connawidoetween surface and groundwater in alluvial
environments and the need to integrate it with ibeteestimates of biogeochemical processes when
guantifying nitrogen export from agricultural sditsgroundwater.

Abstract number 97 — GQHANGES OF PLANT DIVERSITY IN RIVERINE GRASSLAND AFTER
EXTREME HYDROLOGIC EVENTS ON THE ELBE FLOODPLAIN

PETER HORCHLER*, EVA MOSNER & MAIKE HEUNER

Federal Institute of Hydrology - BfG, Am Mainzer iTb, 56068 Koblenz, Germany, e-mail: horchler @lusdg.
FRANZISKA KONJUCHOW, JUDITH GLASER, CHRISTIANE IL& MATHIAS SCHOLZ

Helmholtz Centre for Environmental Research — UR&rmoserstrale 15, D-04318 Leipzig, Germany.

Grasslands dominate the floodplains along the rfislbe. In a monitoring project, vegetation dataaof
riparian grassland site were collected in threéerht periods over thirteen years. The effectbaaf
extreme hydrologic events, the summer flood of 2888 the extreme low water of 2003 on plant
diversity, were analysed. The study site near Dessathe in the active floodplain of the Middle &lb
area shows typical, extensively managed grasslamhntinities. 36 sampling plots of a size of 100 m2
each were established based on a stratified raisaompling design. The plots were classified intee¢hr
classes according to their hydrology: flooded degions with amphibian vegetation (n = 15), wet (n =
7) and moist grassland (n = 14). Vegetation indh@sts was recorded twice a year using the clalssic
Braun-Blanquet scale. The sampling periods were3 E3fl 1999, 2003 to 2006 and 2009 to 2010. For
the description of plant diversity, species riclmelse Shannon-Wiener index and Simpson’s dominance
index were calculated. Between 1999 and 2003, epeitithness and Shannon diversity declined in all
classes while Simpson’s dominance increased. Infahewing years until 2009, species richness
increased and reached even higher levels thaneb2fif}2 in wet and moist grassland. In these classes
Shannon diversity and Simpson dominance reachegyaimilar to those of 1998 and 1999. For the
vegetation of the flooded depressions, these isdii@ not recover. The observed extreme hydrologic
events had a clear effect on species compositidgheo$tudy site. While areas on higher elevatibas t
are less frequently flooded gained species afteryars, Shannon diversity reflecting the evenméss
species’ cover values in the assemblage needed anége years to reach the level before 2002. The
shift of cover values towards a stronger dominaoiceertain species after 2002 is reflected by the
Simpson dominance index. Diversity and dominancesweost strongly affected in the vegetation of
flooded depressions. Due to the higher disturbaegine, even after seven years, species composition
remained less balanced and more dominated by sipglgies as compared to 1998 or 1999. However, it
remains uncertain if the flood event of 2002 or dheught of 2003 or both led to the observed change
in vegetation. A yearly monitoring (KLIWAS projectf these sites at least until 2013 may provide
further understanding of the effect of extreme blalyic events.
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Abstract number 98 — RELATIONSHIPS BETWEEN EARTHWORM ABUNDANCE AND
PREFERENTIAL FLOW PATHS

LOES VAN SCHAIK* & JULIANE PALM

University of Potsdam, Institute of Earth and Eomimental Sciences, Potsdam, Germany, e-mail:
schaik@uni_potsdam.de

JULIAN KLAUS & ERWIN ZEHE

Technical University of Munich, Institute of Watand Environment, Germany (3) Leibniz Centre foriégjtural
Landscape Research (ZALF) e.V., Mincheberg, Germany

BORIS SCHRODER

University of Potsdam, Institute of Earth and Eowimental Sciences, Potsdam, Germany .

Leibniz Centre for Agricultural Landscape Resed#ALF) e.V., Miincheberg, Germany.

Infiltration variability in the topsoil strongly dermines the distribution of precipitation waterstaface
runoff, soil moisture storage and percolation taigagroundwater. Preferential infiltration often ¢ak
place along macropores of biological origin, suslearthworm burrows and root channels, leading to a
large variability in infiltration. Previous reselrshowed that earthworm presence was the main cduse
preferential flow in the Weiherbach catchment (Batlélrttemberg, Germany). This resulted in the
BIOPORE project, which is aimed to link spatiotemgloearthworm distribution models with a
preferential flow model to obtain an integrated -Bgdrological model. There are three different
earthworm types which have different burrowing @ats. These result in varying infiltration patterns
from rapid deep vertical infiltration to a strongdiffuse distribution of water and solutes in thaper

soil layers. Thus the spatial distribution of difat ecological earthworm types can help us to
understand the spatial variability in preferenitidiltration patterns. However varying numbers a&iwks

of macropores may be hydrologically active unddfedent conditions. Therefore in this study the
relationships between the abundance of differerin@arm species, the resulting macropore numbers
and sizes in different soil depths and their effigt under high intensity rainfall are studied.i$ will

lead to information for quantifying the spatial tdisution of potential preferential flow paths ugin
earthworm distribution models.

Abstract number 99 — AN INTEGRATED MODEL STUDY ON THE ROLE OF LATERAL
CONNECTIONS AND PROCESS INTERACTIONS IN RETENTION OF MATTER IN STREAMS

K. BUIS* & P. MEIRE

Ecosystem Management Research Group, Universiyntfierp "Campus Drie Eiken", UniversiteitspleinB,
2610 Antwerpen (Wilrijk), Belgium.

L. DEDONCKER, D. MEIRE & P. TROCH

Hydraulics Laboratory, Ghent University, Sint-Prstg@euwstraat 41, B-9000 Gent, Belgium.

C. ANIBAS & O. BATELAAN

Department of Hydrology and Hydraulic Engineeri¥gje Universiteit Brussel (VUB), Pleinlaan 2, B30
Brussels, Belgium.

N. DESMET

Land and Water Management, Flemish Institute farhfielogical Research (VITO), Boeretang 200, B-2406I,
Belgium.

The quantity and quality of water transferred te toastal zone is determined within the river hasin
Events and heterogeneity play an important rolehénretention of matter in river ecosystems, the so
called “hot moments” and “hot spots” (McClain et 2003), times or places with higher activity. Lrate
connections of subsystems are also very importantetention of matter in river ecosystems andrthei
resilience (Fisher et al. 1998). Therefore, mutighlinary research and integrated modeling of
groundwater, hydraulics, biogeochemistry and edoddgprocesses is required. This merging of
different disciplinary models and process formwiasi forms a methodological challenge. We are
developing a STReam-RIVer-Ecosystem package (STRIW&t enables the construction of integrated
river ecosystems to capture cascade effects art faek mechanisms, that lead to the ecosystems
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characteristic funtioning. This is performed withlee FEMME software environment (Soetaert et al.
2002). Subsystems of different complexity can bédd to study the dynamic behavior of water,
dissolved and/or particulate matter, culminatingrétention. The core modules are: - Stream/river
geometry module - Hydraulic module, from constagmttai fully dynamic 1D Saint-Venant equations -
Modules for transport and reaction formulationsd@fsolved and particular matter - Hyporheic zone
module, based upon the diagenetic model of Soettalt (1996) - 2D-margin model for horizontal
groundwater flows - Growth and nutrient uptake nidde macrophytes - Output formulation modules
tailored for the specific questions (residence symetention,..). We will illustrate the role ofyfthmic)
forcing of upstream discharge and water qualitytlom retention of matter for increasing linkage of
subsystems and transformation processes.

Abstract number 100 — EEFECTS OF MICRO-TOPOGRAPHY ON RUNOFF GENERATION AND
RESIDENCE TIMES IN A RIPARIAN WETLAND

S. FREI*, K. H. KNORR & S. PEIFFER

Department of Hydrology, University of Bayreuth, idersitatsstr. 30, 95444 Bayreuth, Germany. E-mail:
sven.frei@uni-bayreuth.de, kh.knorr@uni-bayreuth.de

J. H. FLECKENSTEIN

Department of Hydrogeology, UFZ Leipzig, Permoserks, 04318 Leipzig, Germany.

The interaction between stream discharge and pagian zone during high flow events is still poorly
understood. Chemical data supports the existencdebhed flow paths controlling the exchange
between riparian zone and streams. After rainfadinés, waters rich in DOC, resembling the chemical
composition of uppermost soil pore waters, is rigpidobilized and mixes with waters from deeper
layers and groundwater in various proportions. Nwimg and modeling of the spatial and temporal
dynamics and influence of the different flow patlgwaon runoff generation and water quality is
therefore very difficult. Chemical and hydrometdata taken for a minerotrophic fen located in North
Eastern Bavaria show that water quality and rurggheration during intensive rainfall events is
controlled by a complex interaction between surffme and groundwater. Processes controlling runoff
generation and water quality seem to predominastlyur within the riparian zone. The signature of
runoff during intensive storm flow events often wisoa similar chemical composition like the water
stored in the riparian zone In this study, the ligpsis is tested that micro-topographical strusture
which are typical for this types of wetlands, indubteterogeneous sub-surface flow patterns.
Furthermore, they allow a complex interplay of atgm and rapid mobilization of surface near pore
waters. Thus, the influence of these subsurface-fiatterns on the biogeochemical process settihgs o
the wetland is investigated. Herby, a process baseidce/sub-surface flow model is used which is
capable of representing the interaction betweencigitation, riparian zone and stream.
Microtopographical structures are generated usiggastatistical approach and are integrated ir¢o th
hydrological model. Along the flow paths, differdsibgeochemical processes are modeled, using field
and literature data as estimates for concentrgticates, and switching points between processes.
Processes were implemented as rate expressiontireedC and are controlled by availability of
substrates. The different flow paths with indivitlaharacteristic residence times allow for turnogér
organic matter and electron acceptors, dependingatanand flow. Following field observations, we
included aerobic respiration, denitrification, iraaduction, sulfate reduction, and organic matter
degradation, leading also to ammonium release.pidicesses are resolved in high spatiotemporal
resolution and cause different chemical charatiesisf the waters mobilized during high flow event
Complementary to the simulations, we show fieldadaf different soil pore water profiles. The
measured data supports our hypothesis that maiplgly mobilized waters from the near surface layer
are reflected in the stream water chemistry. N&edgss, there is an overlay with waters mixing-omf
deeper waters, as nitrate, sulfate, and e.g. dedahow different mixing behavior during high flow
events. This supports our model hypothesis thdereint flow pathes with different residence times
contribute to the overall runoff, depending on d¢fvent and pre-event conditions.
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Abstract number 102 — THE FUTURE GROUNDWATER RECHARGE : EVAPOTRANSPIRATION
RESPONSE OF NATURAL VEGETATION TO CLIMATE CHANGE

B. R. VOORTMAN* & R. P. BARTHOLOMEUS

KWR Watercycle Research Institute, P.O. Box 10A3®BBB Nieuwegein, The Netherlands, e-mail:
bernard.voortman@kwrwater.nl

J.P. M. WITTE

KWR Watercycle Research Institute, P.O. Box 10A3®BBB Nieuwegein, The Netherlands.

Vrije Universiteit, Institute of Ecological Sciend@epartment of Systems Ecology, de Boelelaan 10851 HV
Amsterdam, The Netherlands.

In The Netherlands, climate change is likely tossalonger periods of drought, wetter winters arggh hi
intensity rain showers. These changes will affbet water balance, freshwater availability and the
spatial distribution and type of vegetation. Vegietacharacteristics that determine evapotranspirat
like vegetation coverage, biomass and water useieaf€y, may alter due to climate change and may
subsequently affect groundwater recharge. Futuoergiwater recharge can only be assessed if we
understand how vegetation responds to changingatiinconditions. We hypothesize that prolonged
periods of drought will lead to a larger cover frae of non-rooting plants (mosses and lichens) and
bare soil. This vegetation feedback will reduce ¢ffects of meteorological drought on groundwater
recharge by reducing transpiration. Our simulatisimsw that groundwater recharge may even increase
in the future climate due to this vegetation reggoiisroundwater models frequently use crop factors
static predefined vegetation characteristics tomesge groundwater recharge. Crop factors, howerer,
representative for the current climate only, anchdbdistinguish between soil evaporation, trarsmn

and interception evaporation. As these componerdg mespond differently to changing weather
conditions, crop factors cannot be used to evaloliteate change effects. In an initial analysis, we
show that assessing climate change effects on eatagg transpiration and interception separately,
leads to a significantly higher predicted future@wgrdwater recharge than by using traditional crop
factors. We pursue a modeling approach to simuatamically the response of vegetation to climate
change and the impact on groundwater recharge.tdjenee will first disentangle transpiration and
interception for different plant species. Spect&mtion will be paid to the interception evapavatiof
mosses which may occupy large areas in coastallamd sand dunes. Secondly, field experiments will
be used to relate water stress to cover fractidngdifferent plant functional types. Thirdly, we Wil
assess the significance of vegetation patchines®ibmoisture contents, as the vegetation streatur
patchiness may cause radial unsaturated flow frammeh surfaces to rooting plants. Fourthly, we will
analyze climate change effects on soil organic enatbntents. Finally, this will lead to a robust,
dynamic model that takes account of climate chaeffects on vegetation and soil physical
characteristics, required to estimate future grewatdr recharge.

Abstract number 104 — HSTORIES OF LOCAL V . REGIONAL HYDROLOGY AS RECORDED BY
TREE RING ISOTOPES AND DENDROCHRONOLOGY

HOLLY MCKELVEY*

School of Geography & Geosciences, University oAdrews, UK, e-mail: hm333@st-andrews.ac.uk
MICHAEL BLISS SINGER
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HERVE PIEGAY

University of Lyon, UMR 5600 — CNRS, Site ENS-LSIS]G Platforme, France, e-mail: Herve.Piegay@ens-
Ish.fr
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School of Geography & Geosciences, University oAdrews, UK, e-mail: rjsw@st-andrews.ac.uk
JEREMIE RIQUIER

46



HydroEco02011, Hydrology and Ecology: Ecosystem&uB@dwater and Surface Water - Pressures and Options
Vienna, Austria, 2-5 May 2011

VOLUME OF ABSTRACTS (H.-P. Nachtnebel & K. Kovar, editors)

University of Lyon, UMR 5600 - CNRS, Site ENS-LSIS)G Platforme, France, email:
jeremie.riquier@gmail.com

Links between physical riverine processes and atiget in the riparian corridor are well appreciated
but the details of vegetation response to phydicaihdary conditions, such as relative elevatiom of
riparian floodplain above the riverbed and the egponding access to various water sources through
rooting depth are not well constrained. Tree grofethtwo contrasting riparian tree species along th
Rhoéne River, France, was investigated in the coriexariable water sources, which vary seasonally
and by topographic position in the floodplain. Cesmples were extracted from Fraxinus excelsior
(common ash) and Populas nigra (black poplar) tterdene the relative contributions of three
endmember water sources — precipitation, surfadernwand groundwater. Selected rings were sampled
for alpha-cellulose to determine ti®18 ratio by stable isotope mass spectrometry. &esngd river
water and ground water were also analysed to detertheir chemical profile. These chemical profiles
were compared with dendrochronology with and with@moving regional climate signals. They were
also considered alongside surface water flow dathgioundwater data from piezometers. The results
provide new insights into the long-term impactscbfnges in physical boundary conditions (e.g.,
altering hydrology below dams) and of riparian oestion aimed at re-flooding floodplains.

Abstract number 105 — GMPARING APPROACHES FOR SETTING ENVIRONMENTAL QUALITY
CRITERIA FOR GROUNDWATER PROTECTION

GRANT C. HOSE*

Departments of Biological Sciences and Environnaeat Geography, Macquarie University, Sydney, NS\WW921
Australia, e-mail: Grant.Hose@mg.edu.au

M. JOSIE LATEGAN

Centre for Environmental Sustainability, DepartmenEnvironmental Sciences, University of Technglog
Sydney, PO Box 123, BROADWAY NSW 2007, Australianail: Maria.Lategan@uts.edu.au

Environmental quality criteria for groundwater hdagedate been largely based on guidelines for sarfa
water protection, drinking water standards, or @helytical detection limits of some pollutants, twit
little consideration of the inherent value and potibn of groundwater ecosystems per se and their
unique biota. Importantly, risk-based approacheshsas species sensitivity distributions, that are
widely advocated and used for setting surface waitgria have not been used for setting criteoia f
groundwater ecosystems, largely because of thedatikicity data specifically for groundwater baot
Using toxicity data derived for groundwater invéres and microbial assemblages from aquifers in
eastern Australia, we derive environmental qualitieria for three common groundwater contaminants
using a risk-based approach. We compare the degj@etection offered by the various approaches for
criteria setting discussed above, compare ourr@ifer groundwater against existing criteria used
Australia and Europe, and consider future direstifor groundwater ecosystem protection in light of
the paucity of relevant toxicity data now and ittte future.

Abstract number 107 — THE Low FRIULI PLAIN CONFINED AQUIFERS : 2D AND 3D
RECONSTRUCTION

CALLIGARIS C.Y', CUCCHI F!, DEANA A2, TREU F, .ZINI L.!& CIMOLINO A.®
Dipartimento di Geoscienze (DIGEO), Trieste Uniitgrs

%Servizio Idraulica, Regione Friuli Venezia Giulia.

3Autorita di Bacino di Venezia.

In these years the Friuli Venezia Giulia Region huagled researches aimed at the characterization of
the Low Friuli Plain (LFP) subsoil and aquifersteys. The DIGEO has been engaged by the Hydraulic
Survey to coordinate an integrated study finalimethe LFP confined aquifer geometries reconstoucti
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and to provide guide-lines for water rational exaltion (Agreement D.G.R. n. 1827 dd. 27.07.2007).
The Friuli Plain (FP) is formed by a successiorlattic alluvial deposits (Plio-Quaternary), ovegitay
Miocene molasses, Paleogene turbidites and themraid platform basement. It is characterized by the
presence of a resurgence transition belt, at wthehgravely northern area (HFP), hosting mainly
unconfined aquifers, changes over to a clayey-saftgynated system, hosting multi-layered confined
ones (LFP). In order to define underground aqudations and patterns, more than 1800 stratigcaphi
columns have been collected from different pubkpaitments water well databases. Well logs have
been georeferred, missing elevations calculatedegional DEM (40x40m), possible correspondences
controlled and datasets updated. To better coersladtial data a unique implemented lithostratigyap
legend has been created; it is composed of: Ligioéd Entries (relating lithology and granulometric
features; permeability linked different values aleo attributed) and Description Notes (including
accessory precious informations as, for exampdettired, carsified, shell or plants rich intervaised

out to be usefull in depositional setting definitiand wells spatial correlation). Wells data haeerb
iteratively analyzed and hydrostratigraphy sequeree been interpreted according to the conceptual
model relating to layered shallow and deep confiaguifers; where present, A-B-C-D-E-F-G-H-I-L-M
aquifers' top and bottom, other than interposedtaqis, have been picked. Top and bottom maps have
been elaborated initially through triangulationerthfrom grids calculated by different algorithm
methods (kriging, inverse distance, ecc), otherntmuwring parameters and poligon filterings.
Thicknesses were calculated. Obtained maps hava bempared and matched with geological
cartography, geophysic data, geothermal maps agyl wells. Hydraulically connected areas have been
identified in cross correlating sections; permagbiiomains, different texture features and heterop
interdigited layers have been highlighted. Extemtfimes of main hydro-stratigraphic units have been
reconstructed; top surfaces and thicknesses vames been mapped. All these studies were usetfull fo
reconstructing the availability groundwater resesrand to evaluate the sustainable exploitatichef
resources itself.

Abstract number 108 — DrNAMIC MODELLING OF AQUATIC MACROPHYTES IN A LARGE
ALLUVIAL STREAM AND ECOHYDROLOGICAL PERSPECTIVE

P. BREIL*

Cemagref, Hydrology-Hydraulics Research Unit, 3duiai Chauveau CP220 69336 Lyon Cedex 09 France, e-
mail:

pascal.breil@cemagref.fr

A. DUTARTRE

Cemagref, Water Systems, Wastewater Treatment arfdc® Water Quality Research Unit, 50 avenue delise
Gazinet 33612 Cestas Cedex France.

Ecohydrology is a growing field of science that aito quantify the interplay between water as a
nutrient carrier and bio-assimilation processedei@ski 2001). Its basic assumption relies on tlet fa
that water pollution can be processed efficienghblota along the water pathways by regulating @&bio
and biotic controlling factors at key locations.eTimost important feature to design the so callechi'd
regulation” is the non linear time response of ditt controlling factors. Biota refer either to atjc
vegetation or micro-organisms. We here develop #hodeto analyze and model the response dynamic
of biota to abiotic factors evolution at a reachlscin a first step a natural growing functiorfiied to
observed biotic data. Then residues to this modelpeocessed in a second step with a “memory
analysis technique” that helps to identify key @ibiactors. In a third step, a dynamic model igdby
combining the natural growth functionl with its atic controlling factors. Model is then run at alyla
time step. Data come from a reach of the river bgn¢. Reach was 250 m long and 100 m wide.
Vegetation species and abundance, water levelcityeland temperature were sampled during five years
several times a year. Most abundant taxonomic gradpaquatic macrophytes in our samplings were
phanerogams and algae. The good model fitting gears with observed data confirms the mixing
methodology of biotic and abiotic factors can settve dynamic process analysis. An equivalent N
uptake function is then processes considering therophyte biomass. Memory analysis results indicate
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that Phanerogam are mainly linked to water tempegaand water depth variations that occurred in the
past 10 days but also depend on a seasonal tinke. gdgae variations are closely linked to the
antecedent day(s) variations in flow velocity. Fieenclusions are drawn on the methodology and a
discussion is open on controlling factors of thieagen uptake that would be regulated to increlse t
yearly overall natural N uptake at the reach scale.

Abstract number 109 — RPARIAN GROUNDWATER DYNAMICS OF TEMPERATURE AND OXYGEN
IN A RESTORED RIVER CORRIDOR AT A LOSING SWISS PERI-ALPINE RIVER

TOBIAS VOGT*, MICHAEL DORING & MARIO SCHIRMER

Eawag - Swiss Federal Institute of Aquatic Sciesmog Technology, Ueberlandstr. 133, 8600 Diibendorf,
Switzerland, e-mail: tobias.vogt@eawag.ch

OLAF A. CIRPKA

University of Tlbingen, Center for Applied GeosaenSigwartstr. 10, 72076 Tlbingen, Germany.

Infiltration of river water is a key process forgorheic and groundwater ecology due to the contiauo
input of oxygen and nutrients driving numerous gst&m processes. The oxygen consumption in the
hyporheic zone and groundwater depends on biolbgittvity and thermal variations as well as on
travel times of infiltrated river water. Howeverarik filtration is a transient process resultingime
dependent travel times and oxygen concentrationsagsess the complex dynamics of river water
infiltration in the hyporheic zone and in riparigroundwater a spatially and temporally high resotut
monitoring is needed. We measured time series pflerx, temperature and water level at a restored
river corridor (Thur River; NE Switzerland) to umdtand the temporal and spatial variability of cayg
dynamics. High-resolution temperature profiles ([ wohepth intervals) were acquired by wrapped fiber-
optic cables using distributed temperature sengingiding detailed insights into heat transporthie
hyporheic and riparian zone. To quantify time dejgen travel times in the hyporheic zone and riparia
groundwater, diurnal oscillations of temperatureetiseries were analyzed by extracting phase angles
and amplitudes using dynamic harmonic regressian.dé&termine flow velocities we applied an
analytical solution for 1D heat transport to trevél time and amplitude data. By means of dilutasts

in partial penetrating wells the flow velocities neeverified. For the evaluation of oxygen data,
information about the temperature distribution &mel quantity of exchange fluxes is necessary. Low
river discharge and relatively high surface wagengeratures account for diurnal oxygen oscillations
riparian groundwater close to the river. We obsgrsttongest oxygen fluctuations and shortest travel
times during high river discharge events. In gelnengygen profiles of riparian groundwater showed
highest oxygen concentrations in the shallow grewatdr and lowest in the deeper part of the aquifer
correlating positively with travel times in deep@rarian groundwater. Our results demonstrated that
travel times and oxygen concentrations are vari@ver depth and time in riparian groundwater
adjacent to a losing peri-alpine river. The oxy§lentuations can be attributed to hydrologic coiodis

and the quantity of exchange fluxes between rinerlayporheic groundwater.

Abstract number 110 — HYDROLOGICAL UNCERTAINTY IN ENVIRONMENTAL FLOW
METHODOLOGIES BASED ON HISTORIC RECORDS

SERGIO REDONDO* & ERASMO RODRIGUEZ
Universidad Nacional de Colombia. Bogota. Colom@eypo de Investigacion en Ingenieria de los Resurs
Hidricos (GIREH), e-mail: saredondot@unal.edu.eopdriguezs@unal.edu.co

The estimation of environmental flows, in countriggh data limitations, is currently an important
issue. Hydrological methodologies, based on histddta and usually superceded by more recent
approaches, are however the basis of present ngethgdraulic, habitat-based, holistic, etc.) used f
environmental flow estimations. On these liness thiticle reports on the uncertainty associatett wit
environmental flow estimations due to the quantityd quality of the hydroclimatic information
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available, and the hydrological methods used. Rigrpgurpose, 10 different hydrological methodolsgie
(7 internationally and 3 locally proposed), arelagah using discharge data of 47 stream gaugeossati

in Colombia, in basins with different physical acloimatic conditions. The analysis includes struatur
uncertainty due to the application of the differemtthodologies; uncertainty due to the hydrological
method considered for building the flow duratiomveu(FDC), in the methodologies that are based on
it; and also uncertainty associated to the reaamdth and the use of the flow rating curve. Resliltsv
that there are huge differences in the environnhdlota estimations using the different methodolagie
This is because of the different criteria, intring each methodology, showing that there is novaph
methodology applicable in all situations and cotgeWith respect to the FDC, the results show ttat
use of a median FDC, estimated from annual FD@reerable over the use of a unique (traditional)
FDC, estimated for the entire record period, beeatiscaptures better the inter-annual discharge
variability (very important in Colombia as it isfimenced by the ENSO macroclimatic phenomena), and
allows the estimation of confidence intervals ahd association of the FDCs to return periods. In
relation to the record length, although the envimental flow estimations are quite sensible for four

of the 10 methodologies investigated, the estimatigsing at least 10 years of data are well corbpara
with those obtained using the total record lengtailable (in most cases more than 25 years). This
suggests that the use of a median FDC and data &daat 10 years could produce reasonable
environmental flow estimations, especially in caséh data availability limitations.

Abstract number 111 — RELATIONSHIP BETWEEN FARM MANAGEMENT AND SURFACE WATER
QUALITY IN AGRICULTURAL REGIONS OF THE NETHERLANDS

E. BUIS*

National Institute for Public Health and the Envingent (RIVM), Centre for Environmental MonitorinGNIM),
P.O. box 1, NL-3720 BA Bilthoven, The Netherlangsmail: Eke.Buis@RIVM.nl
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B. FRATERS, L. J. M. BOUMANS & A. DE KLIIJNE

National Institute for Public Health and the Envingent (RIVM), Centre for Environmental MonitorinGNIM),
P.O. box 1, NL-3720 BA Bilthoven, The Netherlands.

The agricultural sector in the Netherlands is iate® and causes nitrogen losses to the environment
leading to exceedance of target values for nitroigegroundwater and surface water (Zwart et al.,
2008). The National Monitoring Program for the effeeness of the Dutch Minerals Policy (LMM) was
set up to study the effect of management regulationwater quality at farms. In sandy regions tl&re
a clear relationship between farm management atndgen concentrations in upper groundwater (ao
Boumans et al., 2005). In sandy regions tile dratew and surface water is monitored next to
groundwater since 2004. We expect that additiontigre is a strong relationship between farm
management and surface water quality, via upparngiwater and tile drainwater. This leaching might
influence surface water bodies as well and mayathiesir quality status. In this paper we focudaial
nitrogen concentrations on farms which are aréfigidrained by tile drains and ditches. Unfortuahat
we have no data on surface runoff effects. Forghidy we use LMM data on the quality of the upper
meter of groundwater, tile drain water and ditchiarecollected during winter on more than 60 farms
the sandy region. Groundwater samples are collemtedlly distributed over the whole farm. Samples
of tile drain water and ditch water are collectédh& drained parts of the farm. Three types afhdis
are distinguished depending on the source of tioh only the farm area or farm and other aread)ifan
the ditch crosses or borders the farm. Total nénogoncentrations are averaged per farm per wader t
and ditch type for the whole measuring period (20@009). There are strong relationships between th
different water types at farm level. Nitrogen sedmbe transported from upper groundwater through
tile drains into the ditches. All correlations been long-term farm averages of groundwater nitrogen
concentrations with nitrogen concentrations oftgfles of ditches are significant (p < 0.0001) and
positive (R2 = 0.5 — 0.7). Also the nitrogen corication in tile drain water is significantly (p <G@01)
and positively (R2 = 0.6 — 0.9) related to theagen concentration of the ditches. The same halds f

50



HydroEco02011, Hydrology and Ecology: Ecosystem&uB@dwater and Surface Water - Pressures and Options
Vienna, Austria, 2-5 May 2011

VOLUME OF ABSTRACTS (H.-P. Nachtnebel & K. Kovar, editors)

the correlation between upper groundwater anditéén water (p < 0.0001, R2 = 0.6). In conclusion o
results show that the total nitrogen concentratbrgroundwater and tile drain water influences the
nitrogen concentration of ditchwater. An increasaitrogen levels in groundwater will always lead t
an increase in nitrogen levels in ditchwater, agpdhat might influence surface water bodies as.well
Boumans, L. J. M., D. Fraters, G. van Drecht, 200&ate leaching in agriculture to upper groundavat
in the sandy regions of the Netherlands during1i®@2-1995 period. Environmental Monitoring and
Assessment, 102 (1-3): 225-241. Zwart, M.H., A.Hdoijboer, B. Fraters, M. Kotte, R.N.M. Duin,
C.H.G. Daatselaar, C.S.M. Olsthoorn, J.N. Bosm@82@gricultural practice and water quality in the
Netherlands in the 1992-2006 period. RIVM repo@BB5003, RIVM, Bilthoven, The Netherlands.

Abstract number 112 — MPACT OF 90 YEARS OF DRAINAGE ON THE HYDROLOGY AND
SUBSURFACE BIOGEOCHEMISTRY OF A NORTHERN PEATLAND
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Department of Geography, McGill University, Montrg@anada.
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Department of Earth Sciences, University of Otta@anada.

ELYN HUMPHREYS
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Climate in the northern temperate and boreal zoileundergo significant changes in the 21st century
and in some areas become drier and warmer. Wetigatsd the impact of a century of drainage on
hydrogeological and biogeochemical process patténnghe Mer Bleue Bog, Ontario, Canada.
Depending on watershed area, either a bog systesn maintained or trees invaded. Changed
evapotranspiration and hydraulic characteristidsed by increased decomposition of the soils, lead
distinct changes in hydrogeologic flow paths witletrarging conditions in bog and discharging indree
areas, arguing that stability point exist for eadtmjogical response. Altered vegetation and flow
patterns corresponded to biogeochemical proces®erpsit under forest DOC concentration was
increased, sulphate reduction dominated againshanet production, syntrophic anaerobic microbial
processes appeared to be partly disconnected a@mgotal thermodynamic analyses, and methane
production was strongly reduced. A laboratory basalysis of these patterns demonstrated that humic
substance enrichment may lead to suppression dfiametproduction in such soils. In summary, a
century of dry conditions triggered the developmearit two very different hydrological and
biogeochemical systems with a different potentigitoduce and emit methane.
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Abstract number 113 — GALIBRATION AND UNCERTAINTY ESTIMATION OF THE  DAISY MODEL
FOR WATER BALANCE IN OAK AND NORWAY SPRUCE STANDS IN DENMARK

OSVALDO SALAZAR*
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KARIN HANSEN & PER GUNDERSEN

Forest & Landscape, University of Copenhagen, H@mnsliKongevej 11, 2970 Hgrsholm, Denmark.

A number of studies show that by different reasatoatraction of agricultural area in the European
Union is coming in next decades, where conversfabandoned cropland to forest is expected in many
areas. In Denmark, afforestation is included agasured to reduce nitrogen and phosphorus discharge
from diffuse sources in the current National Actlan for the Aquatic Environment. In addition, the
objectives of afforestation of the Danish countigshave changed from seeing afforestation as an
alternative to agriculture on marginal agricultulehd to seeing afforestation as a means for saguri
ecological diversity and recreational purposes. elmv, there is strong evidence to suggest that
afforestation of abandoned cropland have a dinegiact in the water balance affecting mainly the
evapotranspiration and canopy interception ratesiarconsequence the water yield of an area. The
development of computer simulation models has pexlimethods to explain how changing land use
affects the hydrological fluxes. The aim of thigdst was to investigate the changes in the watemial
with time following afforestation of former arabdwils in a sandy loam in Denmark using the DAISY
model and its performance was evaluated by consglencertainty in model inputs using Generalised
Likelihood Uncertainty Estimation (GLUE) methodojogThe simulations used data from an
afforestation area established 15 km west from Glopgen, Denmark. From 1967 onwards, tree
seedlings were successively planted on arable [@hgke stands of common oak (Quercus robur L.)
(planted 1993, 1979, and 1970) and three standg$ooiay spruce (Picea abies (Karst.) L.) (planted
1997, 1988, and 1969) were selected to represenhasequences ranging from 4 to 32 years since
afforestation. Climatic data, throughfall measureteeand soil water content measured using TDR
equipment within fixed depth intervals of 0-0.2 nda@—-0.9 m, collected between 2001 and 2005 were
used to calibrate the DAISY model. The simulatedewaecharge decreased with increased stand age,
which was mainly due to increased interception evaton with age. Results show that the GLUE
estimates obtained (uncertainty bands 5% and 9%ff@ed satisfactorily with measured monthly soil
water contents at 0-20 cm and 0-90 cm. These sestlbw that the Daisy model is applicable for
predicting soil water content in afforestation stsdn Denmark.
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Abstract number 114 — APPLICATION OF AN INTEGRATED FRAMEWORK FOR PREDICTING
NITROGEN LOSSES IN A COSTAL WATERSHED IN SOUTH -EAST SWEDEN
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07, Sweden.

Drained agricultural land has been recognized msjar source of pollution to water bodies. Inteasiv
use of fertilizers and manure to increase food petdn can enhance the risk of nitrogen (N)
contaminating surface waters and groundwater, $iimg eutrophication. Nitrate-nitrogen (NO3—N)
contaminated drainage waters have been reportee omain non-point source of pollution for surface
waters. In coastal areas of southern Sweden, vénelmore prone to N leaching, N transport in lowlan
rivers has resulted in serious coastal eutroplucgtroblems. This ongoing eutrophication has led to
widespread hypoxia and large permanently reduciofjoin areas in marine costal ecosystems in
southern Sweden. In developing management pradtiegsalleviate the undesirable consequences of
NO3-N losses to aquatic ecosystems, a better unddisg of the processes that regulate N dynamics
in drained areas is needed. The development of gmngimulation models has provided methods to
describe the mechanisms of nutrient retention atehse in these drained areas. In this study NO3-N
loading from a 734 ha coastal watershed drainirtig the Baltic Sea off south-east Sweden was
simulated using a modelling approach in which th#ogen model DRAINMOD-N Il and a
temperature-dependent NO3-N removal equation weserporated into the Arc Hydro-DRAINMOD
framework. Hydrology and water quality data cokttluring six periods between 2003 and 2007 were
used to test Arc Hydro-DRAINMOD and its performangas evaluated by considering uncertainty in
model inputs using Generalised Likelihood Uncettaifestimation (GLUE) methodology. The
DRAINMOD-N Il was run to predict NO3-N load on 9iglfls in the watershed, with input based on the
individual characteristics of each field. The schémnetwork created by Arc Hydro tools was used to
route the time series of simulated NO3-N load freach field to the watershed outlet, then the load
passed at the watershed outlet was reduced usiN@3N removal equation to estimate NO3-N
loading entering the Baltic sea. The GLUE estimatatsined (uncertainty bands 5% and 95%) agreed
satisfactorily with measured monthly NO3-N loadsontparing the percentage of time where the
observed NO3-N loads were bracketed by the unogythands yielded 71% and 67% in calibration and
validation periods, respectively. These resultsasti@t the Arc Hydro-DRAINMOD framework can be
an effective tool for estimating NO3-N loading froooastal watersheds in southern Sweden. To
improve framework performance additional measurésmare needed, particularly of stream baseflow
and N removal in the stream network.
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Abstract number 116 — GROUNDWATER -SURFACE WATER INTERACTION ON REACH SCALE
USING A TRANSIENT THERMAL MAPPING APPROACH

C. ANIBAS*

Department of Hydrology and Hydraulic Engineeri¥gje Universiteit Brussel (VUB), Pleinlaan 2, B30
Brussels, Belgium.

K. BUIS

Department of Biology, Ecosystem Management Rekdaroup (ECOBE), University of Antwerp,
Universiteitsplein 1, B-2610 Antwerp, Belgium.

R. VERHOEVEN

Civil Engineering Department, Hydraulics Laboratdgniversity of Ghent, Sint-Pieternieuwstraat 4000
Ghent, Belgium.

P. MEIRE

Department of Biology, Ecosystem Management Reke@roup (ECOBE), University of Antwerp,
Universiteitsplein 1, B-2610 Antwerp, Belgium.

O. BATELAAN

Department of Hydrology and Hydraulic Engineeri¥gje Universiteit Brussel (VUB), Pleinlaan 2, B30
Brussels, Belgium.

Department of Earth and Environmental Sciences,lkeUen, Celestijnenlaan 200e, 3001 Leuven, Belgium

The quantification of groundwater-surface wateenattion is one of the aspects related to the ‘good
groundwater status’ demanded by the Water Frameworkctive (WFD) (European Commission,
2000). On a local scale the information about tteraction can be investigated by using heat eacart
(Anderson, 2005). The use of temperature has tvansalge above other methods that it can be
measured relatively easily and fast allowing advetpatial distribution of the collected field dafs a
natural tracer it also does not alter the enviramnoé the examined area. We present a methodolagy f
modeling vertical advective fluxes of water in tigporheic zone of a river using temperature prsfile
and time series data of river temperature as ifphue. temperature profiles have been measured on a
regular basis during 1.5 years in the hyporheicezoh the Aa River, Belgium. The fluxes were
estimated by inverse modeling of the one dimensiteat transport equation with the numerical
STRIVE model in a transient set up. In comparisothe simpler thermal steady state analysis (Anibas
et al. 2009) the transient approach offers sevaaantages as e.g. higher temporal distributiothef
flux estimates and therefore better direct verif@a possibilities of the model results. The point
estimates of flux adopted with STRIVE can be inbdaifed (Schmidt et al., 2007) over the surface area
of the river allowing the calculation of dynamictrexchange rates and evaluation of the interaction
processes on a reach scale. In combination witkd he@asurements the temporal distribution of the
exchange fluxes can be verified, down scaled amdénbetter process understanding obtained. Results
of the groundwater-surface water interaction fag #ha River indicate strong seasonal effects with
higher discharge rates in winter. Differences betwéno consecutive winter seasons however also
revealed significant differences in flux. In thepep reaches of the examined river section highme#

and more heterogeneous flow patterns are obseltvsdconcluded that this difference is an expr@ssi

of the geomorphology of the river valley and t@sser extent the hydrogeological setting of tha.are

Abstract number 117 — HDROGRAPHY AND WATER QUALITY PARAMETERS IN THE MEDIUM
TAGUS RIVER

EDUARDO PARDO* & JAVIER GILABERT
Department of Chemical & Environmental Engineerireghnical University of Cartagena (UPCT) AlfonsdIXI
52, Spain, e-mail: eduardo.pardo@upct.es, javiehgit@upct.es

Hidrological and water quality parameter of 150 Hotated between the Bolarque dam and the
confluence between the Tagus and Jarama riverantrat Spain are shown. Sampled were taken four
times during 2010. Here we show the preliminaryultes of chemical parameters (ionic
chromatography), water quality parameters (tempegaiconductivity, turbidity, disolved oxigene and
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chlorophyll) together with currents measured by AD@Ve found a large variability in the physical and
chemical properties of the water due mainly todiseharge of a saline stream. Results from mone tha
one hundred transects performed by the Riversurny&antek) ADCP are also shown together with the
bathymetry and flow in a selected area. Data obthimere used as input for numerical simulation and
validation of output from the model. This studypesrt of a more extended project aimed to understand
the actual flow and the needs of instream flow wnitividual based models (IBMs) methodology for a
sustainable management of the river.

Abstract number 119 — THE EFFECTS OF GROUNDWATER SEEPAGE ON SUBMERGED
FRESHWATER PLANTS

M. FRANDSEN"?*, O. PEDERSER B. NILSSON & P. ENGESGAARD

! The Geological Survey of Denmark and Greenlan&US. Oester Voldgade 10. DK-1350. Copenhagen.
Denmark.

2 Department of Biology, University of Copenhagete ®laalges Vej 5. Dk-2200. Copenhagen, Denmark.

% Department of Geography and Geology, UniversitZopenhagen. Oester Voldgade 10. DK-1350. Copemhage
Denmark, e-mail: mcf@geus.dk

Availability of inorganic carbon and/or nutrientstem limits growth of submerged macrophytes in
freshwater lakes. In temperate lakes, the avaitabdf inorganic carbon and nutrients often show
considerable seasonal variation with low conceiainatin the growth season when nutrients are bound
in living biomass, and much higher concentrationsird) winter when mineralisation processes
dominate. Hence, rooted submerged aquatic planygshage a competitive advantage if they can tap
into the rich inorganic carbon and nutrient sowt¢he sediment and in this way sustain growth when
the inorganic carbon and nutrients become depléteichg the summer. When evaluating the possible
sources of inorganic carbon and nutrients for ptamhmunities in clear soft water lakes, the po&nti
contribution by groundwater seepage is largely loo&ed. Groundwater seepage contains high
concentrations of inorganic carbon due to subserfespiration processes and it is often rich in
nutrients due to accumulation from the catchmeaa.aAs a consequence the nutrient balance within
lakes as well as the chemical composition of poagewin the littoral zones, and thus the submerged
vegetation, can be significantly affected by seep&judies have shown that seeping groundwater can
contribute with up to 50% of the annual nutrienadoto a lake indicating its vast importance in
groundwater fed lakes. In this study it was examhihew groundwater seepage, of varying magnitude
and nutrients content, affected the growth of twecses of submerged aquatic plants with contrasting
morphology (L. uniflora (short rosette type plaat)d M. alterniflorum (long ramifying plant)). Intsi
experiments were carried out in a north temperaite bn transects with contrasting land use in the
catchment leading to different chemical signatunéshe seepage water. To evaluate the relative
importance of enhanced supply of nutrients andgaic carbon, In Vitro experiments were carried out
by percolating vegetated sediment cores with amifigroundwater while manipulating the nutrient
content. The study concludes that groundwater diggh significantly enhances the growth of L.
uniflora and that the growth responses are higbiyetated to the seepage fluxes. We further sheatv th
the positive growth responses are primarily caulsgdincreased availability of inorganic carbon,
whereas enhanced availability of nutrients playimomrole when evaluating the effects on L. unilor
The effects on M. alterniflorum, were minor, andigate that morphological adaptation to root uptake
of inorganic carbon and nutrients determines hawgisige the plants are to groundwater seepage.
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Abstract number 120 — MODELLING TEMPORAL FLUCTUATIONS OF ABIOTIC SITE CONDITIONS
FOR AN INLAND SALT MARSH

E. VERMUE*, A. LEIJNSE & S. E. A. T. M. VAN DER ZEE
Wageningen University, Department of Soil Physiesohydrology and Groundwater Management, P.O. Bigx 4
6700AA Wageningen, The Netherlands, e-mail: estkemue @wur.nl

For both coastal and inland salt marshes, vegataboation is commonly observed. This zonation is
usually related to the salinity levels and the @iecy of inundation. Most research has focused on
coastal salt marshes, while inland salt marshes hawained under exposed, especially regarding the
temporal fluctuations of abiotic site conditionsclsuas salinity and soil moisture. Often abiotic sit
conditions are measured only once while samplingetagion (relevés). In this way, the temporal
component is not taken into account, which meaas tihe knowledge on the full range of abiotic
conditions where a plant community occurs is lichit®ut it is known that plants show different
vulnerabilities for abiotic site conditions depemglion their development stage. In this research we
therefore focus on this temporal component of thiete site factors salinity and moisture. Duringrae

and a half year field campaign, the vegetation #onzof an inland salt marsh was monitored. Four
locations were chosen based on the observed pvamtanities. During monthly field visits, data on
soil moisture EC, nutrients and groundwater lewetse obtained for these four locations and as a
function of depth. These data revealed a signifispatiotemporal variability. For better undersiagd

of the most important processes and quantificatfdhese processes with regard to scenario studees,
initiated a model study using the 3D-DENS-SUTRA &0t the model study, soil moisture and salinity
levels for each of the four locations of the figite were simulated. The resulting time-series lead
computed frequency distributions of wetness anidcsaicentration for the four vegetation communities
hence in the characteristic means and variancegdoh community. These can be compared with
indicators for these abiotic factors as derivednftbe vegetations. This approach serves as an éxamp
of how to characterize different plant communitigsle taking into account temporal dynamics, and is
therefore a classification based on the full rapiggbiotic conditions present during the growingsm.

Abstract number 121 — ESTIMATION OF SoOIL WATER CONTENT AT INTERMEDIATE FIELD
SCALE USING CosMmIC-RAY NEUTRONS

C. A. RIVERA VILLARREYES*, G. BARONI & S. E. OSWALD
Institute for Earth and Environmental Science, @nsity of Potsdam, Karl-Liebknecht-Strasse 24-2B\75,
Potsdam, Germany, e-mail: crivera@uni-potsdam.de

The amount of water in the subsurface is a keyofaicifluencing a range of hydrological and other
processes. New measurement methods are investigatdatain more information on this key issue.
One of them is the so called cosmic-ray methocermtyg introduced for soil moisture measurements by
Zreda and co-workers. Secondary neutron fluxesjymioof the interaction of primary cosmic-rays at
the land surface, are strongly moderated by theemee of water in or above soil (soil moisture vgno
and biomass water). Neutron counts at the grounditerface represent a valuable observation at
intermediate spatial scale which can be used tamtfyastored water while distinguishing different
water holding compartments at the land surfaces<ital monitoring networks of soil moisture, other
geophysical methods and soil sampling were usezhlibrate and to validate the cosmic-ray method.
Experimental sites in Germany with different vegjetatypes were selected for testing the cosmic-ray
method. Different proportional counters were tedteddetection of secondary neutron fluxes andlloca
meteorological data was used to set atmospherrec@n factors. Variations of vegetation cover ever
monitored during the measurement period. Resutt& sime series of water mass integrated over a land
surface area of several thousand square meteral mean values of soil moisture based on cosmic-ray
neutrons and its observed temporal variability doble compared quantitatively with classical
measurement techniques. First observations unéferatit geographical conditions than reported so fa
are an initial step for further applications ustwgmic-ray neutrons in these regions. Other adsvit
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such as monitoring of tree water content in fonesd|-time soil moisture cross-sections in londatise
and snow water equivalent height will have to beestigated to further improve the conversion of
neutron counts in a mean soil moisture of a pddrcarea. We believe that this new approach using
cosmic-ray neutrons can cover the lack of datahfairological processes at the intermediate scale
between point measurements and large scale measuernand thus will be important for improving
hydrological approaches and catchment scale magelin

Abstract number 122 — THE SURFACE-GROUNDWATER CONNECTION --EFFECTS OF SURFACE
WATER CONTAMINANTS UPON BACTERIAL TRANSPORT AND RE -ENTRAINMENT WITHIN A
SANDY AQUIFER

RONALD W. HARVEY* & DAVID W. METGE

National Research Program, U.S. Geological SurBeylder, CO, 80303 USA.

ARVIND MOHANRAM

Molecular Biosciences and Bioengineering, UnivgreitHawaii, Honolulu, HI, 96822 USA.
XIAODONG GAO & JON CHOROVER

Soil, water and Environmental Science, UniversityAdzona, Tucson, AZ, 85721 USA.

Re-entrainment of attached bacteria-sized, carlateyrhodified microspheres and groundwater bacteria
(Pseudomonas stuzeri and uncultured, native bartemre assessed during in-situ transport studies
involving a shallow, organically contaminated, sarahuifer. Aquifer sediments between pairs of
injection and sampling wells were initially loadetth fluorescently labeled microspheres and baateri
that had been stained with the DNA-specific flutmaene 4',6-diamidino-2-phenylindole (DAPI). In
response to subsequent hydrodynamic perturbatiodsrgections of deionized water (ionic strength
reduction) and modest concentrations (76:¥j of common surface water contaminants, includhng
anionic surfactants, linear alkylbenzene sulfonét#sS) and the non-ionic surfactant polyoxyethylene
sorbitan monooleate (Tween 80), differing patteyhee-entrainment were evident for the two colloids
Injections of deionized water and anionic surfactaere the most efficient in causing detachmenhef
highly hydrophilic and negatively charged microg@se but largely ineffective in causing re-
entrainment of bacteria. In contrast, the noniosicfactant was highly effective in re-entraining
bacteria, but not microspheres. The surface changkehydrophobicities of the aquifer bacteria were
highly sensitive to modest changes (0.6 to 1.3 rig In groundwater dissolved organic carbon (DOC),
whereas the microspheres were largely unaffectédd most negatively charged and hydrophilic
bacteria were isolated from pristine groundwateriathe lowest DOC. FTIR spectra indicated that
the community from the lowest DOC groundwater disa the highest average density of surface
carboxyl groups. In contrast, the most hydropharid weakly charged bacteria were harvested from
groundwater impacted by surface water contaminaht® findings indicated that elevated DOC
deriving from the surface environment may havedogical effect on native aquifer bacteria that can
alter their attachment and transport behaviors.
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Abstract number 124 — VARIATION OF FAUNAL ASSEMBLAGES IN GROUNDWATER
ECOSYSTEMS IMPACTED BY AGRICULTURAL LANDUSE

K. L. KORBEL* & R. LIM

Department of Environmental Sciences, Universitfe¢hnology Sydney, PO Box 123, Broadway NSW 2007,
Australia. Email:Kathryn.L.Korbel@student.uts.edu.a

G. C. HOSE

Department of Biological Sciences, Macquarie Ursitgr NSW 2109, Australia.

P.J. HANCOCK

Ecosystem Management, The University of New Englémchidale, NSW 2351, Australia.

P. SEROV

NSW Department of Water and Energy, Armidale NSW122RAustralia.

As global demand for groundwater increases, so teesequirement for knowledge on how humans
are impacting the delicate and largely unknown gstesn within. In rural Australia, groundwater is a
valuable resource, providing much of the domestigicultural and industrial water needs. At the sam
time, such practices threaten ecosystem healtlughrthe use of agrichemicals, particularly in areas
with shallow aquifers that have strong surface-gdwater interactions. Such contamination in
Australian groundwaters is widespread. Thus diffees in the groundwater biotic assemblages as a
result of the agricultural practices on the landwbare expected. The aim of this study is to ifient
spatial patterns in stygofaunal and microbial asdeges of shallow alluvial aquifers in areas of
differing landuse. The study was conducted in tiy@r River catchment, north-west NSW Australia.
Our hypothesis was that intensive agriculture {paldrly through the addition of carbon, nutrieatyd
synthetic chemicals) will lead to changes in grouaidr conditions. We predict that extra carbon and
nutrients will alter microbial assemblages, witbvflon effects to the larger metazoan assemblages. W
hypothesise that such effects will be greatestriigdted areas because of greater hydrological
connectivity to aquifers. Groundwater fauna andewgtality were sampled in 19 bores over two years
across the Gwydir River catchment. Stygofaunal isperts were identified to Genus where possible;
however, as knowledge of groundwater biota in tegion is limited, many specimens are currently
only identified to the Family level. Microbial aciy was measured using the cotton strip assaytlaad
BiologTM Ecoplate methods. A diverse array of sfagma was found, with copepods, amphipods,
syncarids, mites and oligochaetes widely recordiederogeneity of the stygal assemblages limited our
ability to detect patterns related to agricultyredctice, however from the study it was apparest tihe
community structure (both faunal and microbial) hivit the aquifer differed between landuses with
increases in oligochaetes and copepods (both Gyidapand Harpacticoida) abundances in irrigated
agricultural sites.

Abstract number 125 — MULTI-SCALE APPROACHES TO THE UPSCALING PROBLEM —
DETERMINING ECOSYSTEM —GROUNDWATER INTERACTIONS AND ALLOCATING WATER FOR
THE ENVIRONMENT WITH DISJOINTED AND SPARSE INFORMATION AND LIMITED RESO  URCES

S. BARBER*
Sinclair Knight Merz, 590 Orrong Road, Armadale{\3143, Australia.

The significant role of groundwater in the healthigctioning of many ecosystems across Australia was
cemented as legal requirement for consideraticdhénnational water reforms of COAG (1994). These
changes are now impacting directly on water resmur@anagers, resulting in ‘the environment’
appearing for the first time in many water manag&mglans as a user in its own right. As
environmental consultants in Australia our engageme typically focused on the identification of
groundwater and ecosystem interactions and subsegsgémation of environmental water requirements
and provisions, to inform water management planningthis respect, there is a need to identify
groundwater-using ecosystems across large are@s] af a catchment-/ regional-scale fitting of the
groundwater body and associated management plathsthe work undertaken limited in its ecological
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analyses by the available time and funding. Theystem-scale typical of the scientific communitg ha
an imperative role in such assessments, howevehadlenging to apply in the context of water
management. The talk outlines a number of caseestird which different approaches to this ‘upsaalin
problem’ have been applied in Australia. The sougeeility and extent (both spatially and tempopally
of data is inherently variable across the countighghat individual approaches must be tailoreckuiad
general strategy aiming to combine information albloe ecology, lithology, geomorphology, hydrology
and hydrogeology at a local-, catchment- and rexiscale. Examples include catchment-scale studies
in which field observations were used to validamote sensing analyses identifying likely groundwvat
dependent terrestrial vegetation. Comparativegydfsurvey of aquatic fauna and vegetation trasdact
the Collie River Catchment in WA, were combinedhaidcal geology and depth to groundwater data to
identify likely interactions between groundwatennnant river pools and riparian vegetation, as all
the common features/characteristics that may ddfiee. Integration of these findings with regional
vegetation/depth to groundwater mapping and LiDAfRadallowed regional-scale mapping of potential
ecosystems interacting with groundwater. The comrttteme in all case studies is the need to
understand the ecological processes and or phgsialocharacteristics that indicate and facilité&ie
are likely to facilitate) inter-relationships be®vegroundwater and ecological systems and useif th
information to predict the likely occurrence of Bunteractions across large areas.

Abstract number 127 — GNTROLS OVER DISSOLVED FE WITHIN GROUND AND SURFACE
WATER MICRO -ENVIRONMENTS IN A SUBTROPICAL COASTAL SETTING , FRASER COAST,
AUSTRALIA

G. LARSEN* (*), M. E. COX (*) & J. J. SMITH

Biogeosciences, Queensland University of Techngl@ggeorge St., Brisbane, Queensland 4000, Ausstrei
mail: gr.larsen@qut.edu.au

(*) Both authors are also associated with the Mati@Centre for Groundwater Research & Training,tPali&.

A multi-disciplinary study of surface and grounderst and their hydrochemistry with particular
emphasis on controls over Fe distribution has hmsmucted in forested coastal catchments and the
adjoining coastal plains on the Fraser Coast intsaical Queensland, Australia. The aim of thedgtu

is to determine the distribution of Fe, other metaid nutrients and whether there is potentiabpart

of them to the marine environment. Also considénetthe study is the complexity and variable scdle o
hydrological systems in this setting. In coastdtirsgs, there are many forms of mixing between
groundwaters and surface waters, including intemadietween aquifers and rivers, estuaries, bagls an
ocean shorelines; all potential routes for solsigsh as dissolved Fe. Within these systems, presess
that affect Fe dissolution and speciation can adigh to dissolved Fe loads ultimately transporteithé
marine environment. The aim of this paper is tacdbe some of these processes occurring at thie® si
within the study area. Regional characterisatiorgrmmfund and surface waters within the study area
established that waters are typically Na and Clidated due to the presence of cyclic salts in local
rainfall, and direct mixing of brackish-saline wateThese waters showed consistent proportions of
major ions (Na+, Mg2+, Ca2+, Cl-, SO42-, HCOS3-) @k but highly variable physico-chemical
conditions (pH, Eh and DO), organic input and midotogical activity which can all affect dissolutip
speciation and consequently transport of Fe withese systems. Three sites or micro-environments
were the focus of this study: a) a freshwater pexchvated for forestry purposes within the southern
catchment drainage system; b) a shallow pool witerimittent interaction with the drainage system in
the northern catchment; and c) a shallow monitoviied) within a semi-confined alluvial aquifer close
to the drainage system in the southern catchmehtthfee sites had unique physico-chemical and
morphological characteristics and as such wereideresd as micro-environments within the context of
broader-scale regional processes. The main soumnés processes identified are water column
stratification, organic complexation of Fe and mhial activity contributing to concentrations and
speciation of dissolved Fe at these sites usingmeg[DOC), physico-chemical, ionic (Fetotal, Fe2+)
and isotopic 15N, 634S and13C) analyses. We also identify flow regimes, moipgy and lithology
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and relate them to various processes.

Abstract number 128 — THE MIXING CELLS MODELING APPROACH FOR |IDENTIFYING AND
QUANTIFYING HIDDEN SOURCES OF INDUSTRIAL POLLUTANTS INTO RIVERS AND SHALLOW
GROUNDWATER SYSTEMS

EILON M. ADAR* & SYLVIE MASOTH
Zuckerberg Istitute for Water Research, Ben Gutioiversity of the Negev, Israel.

A Mixing Cells Modeling (MCM) approach has been dieyped to elaborate on complex and vague
shallow groundwater flow system with hidden souroégontaminants. It provides the user with the
ability to assess the groundwater fluxes in a cempind transient hydro chemical system in which the
spatial distribution of pollutants vary with timén such a system the boundaries and hydrological
conditions along the boundaries are not sufficiestear or distinct, and there is a lack of hydro-
geological and hydro-chemical information. Thusisitdifficult to construct, solve and calibrate a
transport hydrological model based on the contyneaguation. The MCM algorithm proposed in this
study is therefore based on a more simplistic yattiral approach in which the flow domain is sub-
divided into pseudo- homogeneous flow cells formangiulti-compartmental MCM flow model. The
creation of the multi-compartmental structure isdzhon spatial distribution of dissolved contamisan
and on environmental isotopes and hydrochemistra itransient hydrological system. This paper
demonstrates the use of the MCMsf (steady flow) @Mtr (transient flow) mathematical algorithms
for identifying and quantifying hidden fluxes of lpdants into a river and shallow aquifer from
chemical industrial complex. The MCM modeling scleesisolved by an optimization scheme which is
based on water and the dissolved minerals and chéwonstraints.

Abstract number 129 — MODELING ECOHYDROLOGICAL PROCESSES WITH DYNAMIC
VARIATIONS OF VEGETATION PHYSIOLOGY AND ECOLOGY

XI CHEN*, LINNA WEI, QINBO CHENG, ZHICAI ZHANG
State Key Laboratory of Hydrology-Water Resouraes Hydraulic Engineering, Hohai University, Nanjing
210098, China, e-mail: xichen@hhu.edu.cn

Based on structures of the Distributed Hydrology-8egetation Model (DHSVM), evapotranspiration
estimation was improved in that minimum resistanéeplant rsmin varies with precipitation for
considering the role of plant water stress and @gamechanism under dry and wet climate conditions
A two-period recession analysis of the hydrograples adopted for simulation of drought flow
discharges according to characteristics of floakssions and geological conditions. A small ba$in o
Xingfeng in the Dongjiang red-soil hilly region, igbeast China, was selected for modeling
ecohydrological processes in this study. Ecologiaad hydrodynamic parameters related with
vegetations and soils in the study basin were aéted on the basis of remote sensing (RS) dateelis w
as field and laboratory experiments. Hydrologicadl aneteorological observation data during 2004 ~
2008 were further used for parameter calibratioth model verification. Perturbation analysis method
was introduced for sensitivity analysis, revealinfjuences of changes of the soil and vegetation
parameters on runoff and evapotranspiration. Thaulsiied results demonstrate that our improved
model can be used to simulate ecohydrological s with dynamic variations of vegetation
physiology and ecology and increases simulatioruraoy in hydrological processes. This research
offers a scientific base for analyzing eco-hydradagjeffects under the changes of land uses ardl lan
covers.
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Abstract number 130 — DENTIFICATION OF GROUNDWATER /SURFACE WATER DISCHARGE
AND EVALUATION OF IMPACT ON A LOCAL STREAM FROM AN OLD LANDFILL

N. MILOSEVIC*, N. I. THOMSEN, H.-J. ALBRECHTSEN & PL. BJERG
Dept. of Environmental Engineering, Technical Unsiy of Denmark, Miljoevej Building 113, 2800 Kgs.
Lyngby, Denmark ,e-mail: nemm@env.dtu.dk

The Water Framework Directive passed by EU in Y10 specifies chemical and ecological status for
all water bodies. It recognizes also border arestsvden the water bodies to be important. The
hyporheic zone is a region lateral and beneathearst where there is mixing of shallow groundwater
and surface water and significant chemical andabiat activity. Old unregulated landfills are commo

all over the world. Typical landfill leachate indiess inorganics, dissolved organic matter and xeriobi
organic compounds. The hypothesis in this studyh#& the hyporheic zone will cause significant
attenuation of landfill leachate compounds, and tha discharge zone in a heterogenous geological
setting will be focused, with significant concetima and redox gradient between the anaerobic plume
and the aerobic stream. The scope of this study: i§l) identify the discharge zone of Risby laidfi
leachate into a local stream through a heterogenetay till system (2) evaluate the chemical and
ecological impact on the stream by an integratededtigation approach. The identified
groundwater/surface water discharge zone will ld#tersubject to microbial process studies on the
degradation of landfill leachate contaminants. @htvities involved a multidisciplinary approachh&
landfill history, geology and hydrogeology were estigated and the landfill leachate was charaeériz
with respect to key contaminants. The landfill kste plume was delineated (90 samples) along the
downgradient borders and contaminant concentrati®re quantified with time along the stream (62
samples). Temperature differences along the st{@@f points) were measured between stream water
and stream bed indicating the places of groundwissharge. Finally, contaminated groundwater was
sampled in flux chambers installed in dischargasiia the stream bed. In parallel to the hydraatid
chemical approaches, the ecological status oftthare was investigated. The landfill leachate higtl h
values of inorganics (Cl=300-800 mg/L) and dissdleeganic matter (14-56 mg/L). The leachate was
anaerobic with high concentrations of iron (5-34/lingnd indications of sulfate reduction (b.d.R5
mg/l). The results of delineation along the dowdigat border in combination with the stream
investigations revealed two distinct discharge ardaie stream measurements showed a clear chemical
impact (ammonium, chloride, cations) downgradiemese areas. Currently chemical analyses for
xenobiotic organic compounds are carried out orpéesrfrom the discharge zone in order to deduce the
attenuation processes and potential chemical stiegact (September 2010). Evaluation of ecological
impact on the stream will be accomplished in aut@®h0.

Abstract number 133 — Q\.LIBRATION OF AVGWLF TO LAKE KINNERET WATERSHED
(ISRAEL)

YAEL GILBOA*

Faculty of Civil and Environmental Engineering, Tiaon - Israel Institute of Technology, Haifa 3200¥ael, e-
mail: ygilboa@techunix.technion.ac.il

ERAN FRIEDLER

Faculty of Civil and Environmental Engineering, Tiaon - Israel Institute of Technology, Haifa 3200¥ael.
GIDEON GAL

Y. Allon Kinneret Limnological Laboratory, Israeld®anographic & Limnological Research, P.O. Box 447,
Migdal 14950, Israel.

D. MARKEL

Water Commission, Zahar Industrial Area, POB 623%HRPina 12000, Israel.

Significant water quality problems are caused bypand non-point source pollution. Recognition of

the importance of non-point pollution sources leabtb increased efforts in recent years to ideratifg
quantify non-point source pollutant loads, espéciat the watershed level. Watershed simulation
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models are commonly considered to be essentialef@iuating sources and control measures of
sediments and nutrients (N, P) loading to surfacderg. Such models provide a framework for
integrating data that describe processes and larideg characteristics which determine pollutaatk
transport to downstream water bodies. This reseate$cribes the application, calibration and
verification of a hydrodynamic GIS-based waterslwedi model (AVGWLF) to the hydrodynamic and
pollution loads of Lake Kinneret Watershed (Israaf part of integrative lake-watershed management
efforts. The AVGWLF model provides the ability tonsilate runoff, sediment, and nutrient loadings
from a watershed given variable-size source areas, (agricultural, forested, and developed laid).
also has algorithms for calculating septic systeads$, and allows for the inclusion of point source
discharge data. It is a continuous simulation medgch uses daily time steps for weather data and
water balance calculations. Sediment transfer lsutated on a daily base, while monthly stream bank
erosion and nutrient loads are calculated basetherdaily water balance accumulated to monthly
values. The objective of the research was to simulae base-flow, runoff, sediment, and nutrient
loadings contributed from different point and narifd pollution sources to Lake Kinneret. The
calibration was applied on a selected sub-basinake Kinneret watershed, draining to Pkaka Bridg.
Model calibration was conducted based on data frlmenperiod of January 1990 through December
1999, while validation was conducted based on #r@g@ January 2000 through December 2004. The
calibration and validation results demonstrategh tdorrelation between predicted and measured daily
and monthly water volume (R2=0.73 & 0.87, Nash-8taec=0.65& 0.82 respectively). The loads
(sediments, P & N) calibration yielded a satisfactoorrespondence between the predicted and the
measured values (R2 and Nash-Sutcliffe > 0.5)mMrave the loads prediction calibration an equation
based on the current and pervious month precipitatias derived. Using this equation the correlation
between predicted and measured sediment and riutiveais was greatly improved (R2>0.75, Nash—
Sutcliffe >0.7 for all variables). Results from silations will provide information on both water
guantity and quality which is crucial for understang and evaluating future management options for
Lake Kinneret and its watershed.

Abstract number 134 — MONITORING AND MANAGEMENT OF A LAKE AND WATERSHED
SYSTEM—L AKE KINNERET, | SRAEL

DORON MARKEL*

Lake Kinneret Monitoring and Management Unit, I§irséater Authority, Z.H.R. Industrial Zone, Roshn&li
12000, Israel, e-mail: doronm10@water.gov.il

AVITAL GAZITH

Department of Zoology, Faculty of Life Sciencesl| Aeiv University, Tel Aviv 69774, Israel

e-mail: avitalg@tauex.tau.ac.il

BOAZ LAZAR

Institute of Earth Sciences, The Hebrew Universityerusalem, Jerusalem 91904, Israel

e-mail: boaz.lazar@huiji.ac.il

URI SHAMIR

Faculty of Civil and Environmental Engineering ¢ften and Nancy Grand Water Research Institutdrilat,
Haifa 32000, Israel, e-mail: shamir@technion.ac.il

ERAN FRIEDLER

Faculty of Civil and Environmental Engineering eftten and Nancy Grand Water Research Institutdyriiar,
Haifa 32000, Israel, e-mail: eranf@tx.technionlac.i

Lake Kinneret is the only freshwater lake in Israeipplying about 30% of the country’s potable wate
In the last 15 years, the lake has exhibited isgdavariability in water-level fluctuations and
progressive deterioration of water quality. Theelais due mainly to instability of the phytoplaokt
association and the occurrence of cyanobacteranid. Monitoring water quantity and quality in the
lake and its watershed provides the basis for meeimaking in planning lake and watershed
management. The Monitoring and Management Ste@armgmittee (MMSC) is the Water Authority's
tool for supervising activities in Lake Kinneret darits watershed. The MMSC coordinates the
monitoring work of all organizations and servesaasadvisory board for the director of the Water
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Authority by reviewing the information generatedrésearch studies. Historically, Lake Kinneret wate
levels have ranged between 208.8 m and 213 m bsbawlevel, serving as the upper and lower "red
lines". Successive drought years between 1999 #&@d Znd between 2005 and 2009 led to an
undesirable decline in water levels below the lolved line". Lake level is determined by inflowsdan
water withdrawals, and the major management isstigerefore the decision of how much to pump out
of the lake, mainly to the National Water Carrihe MMSC helps the Water Authority director decide
on the minimum water level allowed and the ratéeg&l change that will minimize disturbance to the
ecology of the lake while meeting consumers' ndedsvater supplied from the national water-supply
system. The area of the watershed is 2730 km2 hidhaca. 75% is in Israel and the rest in Lebanon.
Some 220,000 people live in the Israeli part of basin in four cities and 180 rural settlements.
Anthropogenic activity and sewage are the mainugiolh sources in the basin. Almost 100% of the
sewage is treated and used for summer irrigatibe. Major part of the basin consists of farmlang.(e.
orchards, crop fields), aquaculture, cowsheds, eaitle-grazing areas. Point source and diffuse
pollution from these components is therefore aif@ant source of the potential pollutants in the
watershed. The MMSC coordinates the managemerieofvatershed and proposes best-management
practices that will exclude point-source pollut@md minimize diffuse pollution flows to the lakehi$
management includes fishery regulations within take, cowshed regulations, sewage-treatment
management and management of the reflooded HuleyJalthe watershed.

Abstract number 135 — BSSIBLE EFFECTS ON LONG-TERM LAKE RESTORATION FROM
EXCHANGE OF HIGH P-LOADED GROUNDWATER TO A SEEPAGE LAKE

BERTEL NILSSON*

Department of Hydrology, Geological Survey of Denknand Greenland (GEUS), @ster Voldgade 10, 1350
Copenhagen, Denmark.

JACOB KIDMOSE

Department of Geography and Geology, Universit¢openhagen, @ster Voldgade 10, 1350 Copenhagen,
Denmark. (**)

PETER ENGESGAARD

Department of Geography and Geology, UniversitCopenhagen, @ster Voldgade 10, 1350 Copenhagen,
Denmark.

METTE FRANDSEN

Department of Biology, University of Copenhagenctiys of Freshwater Biological Laboratory, Helsinggade
49, 3400 Hillergd, Denmark. (**)

(**) new address for both authors: GEUS

Water residence time is an important variable kedacosystem management but for lakes interacting
with groundwater it can be difficult to estimatajedto the often unknown or inaccurate determined
exchange of lake water and groundwater. A studyae Vaeng, Denmark (16ha and max. 1.9m deep)
demonstrates that the lake water balance and pysoblo water quality (especially Total Phosphorus,
TP) to a large degree are controlled by the exahavith the surrounding aquifer. Results of the gtud
confirm that the residence time in the lake is vangrt (20 days), e.g. tl&.80 signal of the lake is
similar to groundwater confirming the high dischteaig groundwater to the lake. Groundwater account
for 66 % of the total water input to the lake (1#@r), surface water 30 % (6.4 m/yr), and preaeijin

4 % (0.912 m/yr). In order to maintain a good egadal status, or clear water conditions in Lake ggen
TP concentrations in the lake should not exceeelcalogical threshold for eutrophication of 30-501ug
of TP. In piezometers placed systematically arotinedlake perimeter were measured 20 - 220 pg/l of
TP (median 90 ug/l of TP) gen) typically above tbislogical threshold. The exchange of water
between the aquifer and the lake was analysed avitlvo-dimensional numerical flow model. It is
demonstrated that the source of groundwater (&et)/liTP) is predominantly from west of the lake and
that the lake bed characteristics control dischéoghe lake; with part of the groundwater discivagg
right at the western shore line and the rest flogwin the eastern direction beneath the lake and
discharging at the opposite more sandy easterneslime. Model results show that groundwater
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discharge to the eastern shore is highest but aligehto the western lakeshore is still substastiah
with a small thickness<(0.5m) of a conducting sand lens. A better quantéaestimate on the mass
flux of phosphorus through the riparian zones gmthgs are planned in our future research, inclyidin
dynamic water level changes in the lake and perididioding of the riparian zones. It is unknown
whether the phosphorus in the groundwater origineitan marine geological sediments less likely loss
of P from agricultural fields around the lake. Hawe the phosphorus content in the surrounding
groundwater is so high that it is very likely thia¢ positive effect of lake restoration with fissmovals
will not have a continuous effect without periodalow-up reduction in the population of roach and
bream.

Abstract number 137 — WHAT CONTROLS NITROGEN CYCLING IN THE BED OF A
GROUNDWATER -FED RIVER ?

K. P. LANSDOWN, * C. M. HEPPELL, S. ULLAH? A. L. HEATHWAITE? A. BINLEY? M. TRIMMER® &
H. ZHANG?

School of Geography, Queen Mary, University of Lond

%L ancaster Environment Centre, Lancaster University.

3School of Biological and Chemical Sciences, QueamylUniversity of London.

Nitrogen transformations in the hyporheic zonetheeresult of a complex interplay between chemical,
physical and biological processes. The importarfcei@geochemical conditions and water residence
time on subsurface nitrogen cycling has been detraied. Mixing of different water sources however,
is often overlooked as a mechanism that could affiéate concentrations within the hyporheic. Here
we present findings from two field campaigns cortddauring base flow conditions in the River Leith,
Cumbria UK. The reach chosen had previously beentified as a zone of groundwater accretion.
Local groundwater nitrate concentrations greatlgeexl those observed in the river (e.g. 5 mg N/L
versus 2 mg N/L). The objective of our research weasharacterise processes that affect the nitrate
content of the upwelling groundwater before disghanto the surface water environment. Pore water
was collected from more than 100 depth-distribuidacthplers associated with a piezometer network
(maximum depth = 1m) installed throughout a 250mtise of the river. Water samples were also
collected from piezometers within the riparian zarel a deeper groundwater borehole. Collected
waters were analysed for a suite of parametersviestigate both groundwater — surface water mixing
and nitrogen biogeochemistry within the river bddhe carbon content, grain size distribution and
microbial activity of sediment recovered duringzameter installation was characterised. Measurement
of groundwater upwelling strength (vertical hydraugradient, hydraulic conductivity) was also
performed. Conservative chemical species (e.g.ridalp were used to construct a mixing model to
characterise the source(s) of water within therrbez. It was revealed that at least three end reesnb
surface water, groundwater and bank exfiltratiotontribute water to the bed of the river, even unde
base flow conditions. Results from the mixing modtere also used to assess the importance of mixing
on nitrate dynamics within the river bed. Mixingpaé could not adequately explain changes in pore
water nitrate concentrations observed at many paiithin the study reach. Regions of both potential
nitrate gain and nitrate loss within the river heere identified. Interestingly, many of these arehs
inferred biogeochemical activity were deeper thia@ zone of groundwater — surface water mixing.
Where mixing failed to account for changes in peeter nitrate concentrations in the sediment profil
chemical, biological and other physical mechanisrase investigated. Preliminary results confirm that
it is indeed a combination of physical, chemicall &ilogical processes that influence the amount of
nitrate removal that occurs along an upwelling gawater flow path.
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Abstract number 138 — RESOURCE PARTITIONING IN AN UNPREDICTABLE ENVIRONMENT
USING STABLE ISOTOPES TO UNDERSTAND AQUATIC SUBSIDIES AND NICHE POSITION OF
SPECIALIST RIPARIAN COLEOPTERA

M. J. O'CALLAGHAN?*, J. P. SADLER, D. M. HANNAH & I BOOMER
Geography, Earth & Environmental Sciences, Univeigi Birmingham, Edgbaston, Birmingham. B15 2TT UK
e-mail mjo476@bham.ac.uk

Stable isotope dataC13 anddN15) were collected from an assemblage of ripa@ialeoptera and their
potential prey to examine variations within theptnic structure of a community inhabiting a fragnaeht
and highly disturbed habitat. Specialist ripariathi@pods are known to utilise a subsidy of emeggin
and drifting aquatic prey, allowing them to persigthin an otherwise nutrient poor environment.
However, inhabiting the riparian: aquatic ecotoeguires a suite of adaptive strategies to overdtme
environmental pressures of frequent flooding arskb lor reworking of habitat. These strategies are
known to include morphological and behavioural datgns which either enable survival during
inundation, or maximise avoidance. What is not rclsahow these adaptations also affect prey
acquisition amongst predatory or scavenger speniemn environment where resources are largely
allocthonous. The study area was a 7km stretcheoRiver Severn with large areas of exposed rieerin
sediments forming the riparian: aquatic boundarlis Thabitat has an extensive and well studied
community of specialist Coleoptera associated \titR0O sites were sampled for terrestrial predators
terrestrial prey and aquatic prey. Each site was alapped using DGPS to assess area and inundation
potential. Morphological variations were measured ased to assign predator species to functional
groups before stable isotope analysis. Stable pgottata were input into a Bayesian mixing model
(SIAR v4), and run as both a two and four sourcelehousing ecologically probable potential prey.
Outputs revealed the likely contributions of thesarces to the diets of each functional group. Resu
show that there is a clear relationship betweendingree of specialisation and the level of aquatic
nutrients in the diet. Species with strong morpgal and behavioural adaptations exhibit the gstat
use of the aquatic subsidy, with the level decrgpsilong a gradient toward those species with no
known affinity to the riparian environment. Inveggttion of trophic separation provides confirmation
that the Coleopteran fauna associated with thigtdtatontains multiple niches and a level of reseur
partitioning that increases diversity in a supéaflg resource deficient environment. The role of
inundation and area reveal the requirement of figpkcialised species have for high quality habitat
that experiences regular flooding and aquatic sligssi without these, the most specialised spec&s a
likely to be at a competitive disadvantage to Egsscialised species

Abstract number 139 — MPLICATIONS OF GROUNDWATER -SURFACE WATER CONNECTIVITY
FOR NITROGEN TRANSFORMATIONS IN THE HYPORHEIC ZONE

HEPPELL C. M™*, HEATHWAITE A. L.2, LANSDOWN K. L}, ULLAH S2 BINLEY A.2, TRIMMER M.! &
ZHANG H.2

School of Geography, Queen Mary, University of Lond

?Lancaster Environment Centre, Lancaster University.

3School of Chemical and Biological Sciences, QueamylUniversity of London.

An integrated approach to catchment managementchwihécognises the connectivity between
groundwater and surface water, is an integral reqent of the Water Framework Directive (WFD) in
the European Union. One area of particular intetesscientists and environment managers is the
hyporheic zone, perceived to be a dynamic, red@ctiee zone with considerable potential for
contaminant attenuation. There is already a largdybof literature on the hyporheic zone, but
considerable scientific challenges remain, nottleasinderstanding the role of the hyporheic zame i
regulating water quality and ecosystem health itrient-rich lowland agricultural landscapes where
there are increasing pressures on both groundwaatesurface water resources. For example, thetthrea
of warmer, drier summers, associated with climdtange, puts new urgency on understanding the
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importance of the hyporheic zone in groundwaterrfeers under baseflow conditions. Areas of current
scientific effort include exploring the complex g¢krdimensional flow pathways of surface water-
groundwater exchange in the hyporheic, establishimg various scales of this surface water-
groundwater exchange and their associated dynaamcsunderstanding the effect of these exchanges
on chemical fate and transport, such as nitrogenpliosphorus cycling. In this presentation we repor
selected results from a major multidisciplinarye@gh project examining nutrient attenuation in the
hyporheic zone, focusing on a 500 m gaining redc¢heRiver Leith (Cumbria, UK). The purpose is to
demonstrate our approach to current scientificlehges facing research in the hyporheic zone. The
overall objective of the project is to couple hydgical, geophysics and biogeochemical data to
determine the effectiveness of the hyporheic zanegdmoving nitrate from groundwater. We have (i)
used a nested instrument approach to establistditbetion and flux of flow pathways within the
hyporheic using dilution techniques; (ii) investigg spatial variation and controls on the magnitofde
SW-GW mixing to one metre depth in the hyporheioezasing a combination of chemical and isotopic
natural tracers with temperature; and (iii) meadurates and magnitudes of nitrogen cycling over
different scales in the hyporheic using sedimernemial assays, push-pull and DET techniques. This
presentation will discuss how the results from ¢hesrious techniques have been combined in order to
evaluate whether attenuation of nitrogen in theohlgpic zone is a realistic expectation for the
maintenance of the ecological quality of groundw&te rivers.

Abstract number 140 — GROUNDWATER VULNERABILITY OF MOUNTAINOUS CATCHMENTS
UNDER DROUGHT CONDITIONS IN' SWITZERLAND

A. GUNDEL*
Institut of Hydrology, University of Freiburg, Faéanbergplatz, D-79098 Freiburg i. Breisgau, Germany.

Groundwater storage in mountain regions takes pgladeactured rock, moraines, alluvial valleys and
talus slopes. Such small-scale geological and nmbogital structures are therefore important water
reservoirs and represent in their entirety thel tatgter storage of mountain catchments. Even though
groundwater modeling is widely used to study lowlamd porous media, there is still a lack of regear

in mountainous regions where measured data is sftarse. Particularly under drought conditions it i
necessary to analyze subsurface processes tofydeh& vulnerability of mountain areas. The
complexity in modeling these systems lies in thedéroff between realistic representation of the
complex system and the model uncertainty caused pgor database. We study 25 heterogeneous
mesoscale catchments in Switzerland to understandensitivity of storage in mountain catchments to
drought conditions. Our methodology is based omralination of groundwater modeling and stable
isotope applications to recognize and validate rteionstorage characteristics. Two groundwater
models will be compared: the three-dimensionatdiglement model FEFLOW and a physically-based
spatially explicit hillslope model — HillVi. Both odels are well suited to simulate hydrological
processes in mountain regions and evaluations asedbon stable isotope O18 samples from
precipitation, runoff and groundwater. Through etudy, we expect to achieve an improvement in our
understanding of small-scale storage structuregtagidcontribution to the total groundwater staag
alpine and pre-alpine catchments.
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Abstract number 141 — MEASURING RIVER BED DENITRIFICATION : AN IN SITU APPROACH

M. TRIMMER*

School of Biological and Chemical Sciences, QueamyMUniversity of London.
K. P. LANSDOWN & C. M. HEPPELL

School of Geography, Queen Mary, University of Lond

S. ULLAH, A. L. HEATHWAITE, A. BINLEY & H. ZHANG

Lancaster Environment Centre, Lancaster University.

Denitrification represents a recognised importank dor nitrate in many aquatic ecosystems, yet
guantifying it in the hyporheic zone is challengiitere we contrast rates of denitrification meadtine
the laboratory for recovered sediment, with thogasared in situ in the intact sands and gravelbeof
River Leith, Cumbria, UK, using ‘push-pull’ methddgy and 15N-Nitrate. Sediments for the initial
laboratory incubations were collected from deptlfisup to 85cm in June 2009, while the in situ
measurements were performed at depths of betwéed@m during the summer in 2009 and 2010. In
the laboratory, denitrification was highest for gtallow sediments (<20cm) recovered from theersfl

at up to 16 nmol N g-1 (dry wt) h-1 and, on the lghdenitrification was greater in the riffle sedints
than those from the pools. Overall, denitrificataecreased with sediment depth to below detection a
40cm, though the decrease with depth was stromyése riffles. In situ we also measured a decr@ase
denitrification with sediment depth but the in situes of denitrification were approximately 100dfo
less. Due to water depth, we could not make meammts in the pools. The lower rates of
denitrification measured in situ may be due to magiehypoxia in the river bed being replaced b tru
anoxia in the laboratory. In addition, measuringittéication in situ is complicated by both adviect
and dispersion which can dilute both the 15N traaed any 15N-N2 produced by denitrification. To
account for the effect of advection we added ctiorio the 15N tracer, and used the decrease in
chloride to correct the nitrate and N2 concentregioThe lack of denitrification at depth suggested
carbon limitation and we tested this hypothesisabgting carbon. Rather than the addition of glucose,
which is widespread in such studies, we added & mwamplex mixture of organic substrates (0.025 g L-
1 Nutrient Broth). As expected, the addition ofamig substrates stimulated denitrification; however
the increase in denitrification was neither the samneach depth, nor between riffle and pool selisne
For example, with surface sediments, we measuredlmost complete stoichiometric equivalence
between organic carbon added and 15N-N2 gas prdd{#890%) but, at depth, this fell to < 30 %,
suggesting that the denitrifying communities’ dbilio metabolise complex organic matter decreases
with depth.

Abstract number 143 — MODELLING SURFACE WATER / GROUNDWATER INTERACTIONS IN
STREAMS CONNECTED TO EXPLOITED ALLUVIAL AQUIFERS BY MEANS OF HYDROCHEM ICAL
DATA

JOSEP MAS-PLA,, ANNA MENCIOY, ALBERT MARSINACH?, ALBERT FOLCH & MARTI BOADA?
'Grup de Geologia Aplicada i Ambiental (GAiA), Centite Geologia i Cartografia Ambiental (Geocamb),
Universitat de Girona, Catalonia, Spain.

?|nstitut de Ciéncia i Tecnologia Ambientals (ICTA)niversitat Autonoma de Barcelona, Catalonia, Spai
3Unitat de Geodinamica Externa i Hidrogeologia. Ogpaent de Geologia. Universitat Autdnoma de Bama)
Catalonia, Spain.

Alluvial aquifers have been traditionally exploitéd fulfill water needs for any demand. Human
development from the last decades withdrew groutelwfriom these aquifers which ended up with
capturing water from nearby streams. Such managepmnaatices did not recognize the stream-aquifer
interaction. Minor streams —i.e., those with thilmaal formations and mean discharge rates belew f
cubic meters per second—, are thus affected, astdmessures go on as long as human demand is being
supplied. Modelling stream discharge and hydrockesgnipermits determining the origin of surface
water, as well as of groundwater, and identifyihg ttontribution of distinct end-members to the
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existing water resources in the overexploited @llureach. In this study, we investigate the origin
water resources in an intensively exploited streammected alluvial aquifer to provide potential
strategies to locally ease the above mentioned humaacts. This research was conducted in the
Tordera River basin (NE Spain) along a 5 km reddie beginning of the reach is located at the
confluence of a small creek, a waste water treatrmpimt and the major stream: the Tordera River.
Discharge measurements and water samples for Hyelrocal analyses were taken at different points to
track discharge and chemical variations along itrex.rActive wells located in the alluvial aquifeere
also sampled. Hydrochemical data pointed out thafase water was a mixing of distinct sources,
namely, the upstream contribution of the TordergeRithat of its tributaries, the effluents frometh
waste water treatment plant, and additionally, gowater contribution. Conversely, groundwater
hydrochemistry also showed the influence of surfaeger infiltration, as expected because of the
loosing stream behavior. The use of bromide aacetrof the different sources has been signifigant
the hydrochemical interpretation. The main outcdram this survey indicates that surface water gets
contribution from groundwater at the beginninglod tnvestigated reach. This contribution is attieou

to the occurrence of preferential large-scale gdewater flows through regional fault lines. End-
member mixing analysis shows that this specifictidontion was up to a 20% of the total discharge.
From a management perspective, groundwater nowaap@s an alternative to water supply. Wise
exploitation of such resources will ease the pmessupon the alluvial aquifers, and hence to treast
discharge allowing a more frequent achievement anaihtenance of the recommended instream
discharge and ecological preservation. This studg funded by Spanish government (MEC) project
CGL2008-06373-C03-03/BTE.

Abstract number 144 — EEFECTS OF THERMAL ENERGY USAGE ON SHALLOW GROUNDWATER
ECOSYSTEMS

CHRISTIAN GRIEBLER*, HEIKE BRIELMANN, KATHRIN SCHRESLMANN, FRANCESCO FERRARO &
TILLMANN LUEDERS

Institute of Groundwater Ecology, Helmholtz Zentriiinchen, Neuherberg, Germany, e-mail:
christian.griebler@helmholtz-muenchen.de
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Center of Applied Geosciences, University of Tugleim Germany.

SUSANNE SCHMIDT

Center for Systems Biology, School of Bioscientdisiversity of Birmingham, UK.

PHILIPP BLUM

Karlsruhe Institute of Technology (KIT), Institufier Applied Geosciences (AGW), Karlsruhe, Germany.
PETER BAYER

Geological Institute, ETH Zurich, Switzerland.

The use of groundwater as a carrier of thermalgner becoming more and more important as a
sustainable source of heating and cooling. At Hraestime, the present understanding of the effefcts
aquifer thermal usage on geochemical and biologiqaifer ecosystem functions is extremely limited.
Recently, in a pioneering study, we have assedsecffects of groundwater heat discharge on the
ecological integrity of an oligotrophic, energy-lted, shallow aquifer. We have monitored
hydrogeochemical, microbial, and faunal parametergroundwater from the vicinity of an active
thermal discharge facility. The observed seasoadhbkility of abiotic and biotic parameters between
wells was considerable. Yet, no significant tempemimpacts on bacterial or faunal abundances and
on bacterial productivity were observed. Also, d&nd microbiological drinking water analyses did no
indicate an improved survival or growth of faecatteria with temperature. In contrast, the diversit
aquifer bacterial T-RFLP fingerprints and faunapplations was either positively or negatively afést

by temperature, respectively. Statistical analysicated that both, the impact of infiltrating fage
water from a nearby river (seasonal hydrology) miperature were important drivers for the observed
variations in aquifer biota. In follow-up laborayogxperiments temperature induced effects, sirmgati

a cooling and heating mode, were investigated ijondn energy-limited conditions, (ii) the fate af
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model contaminant (toluene) amended and (iii) #tention and survival of E. coli. Now, under these
conditions, significant changes were found not dolythe composition of bacterial communities but
also for further microbial patterns. Moreover, tetive distribution within a temperature gradieminf

2°C to 30°C was investigated for selected groundmiaivertebrates (amphipods, isopods). In all cases
their distribution revealed a bell-shaped curvehwvitte highest frequency of appearance between 10-
12°C, which corresponds to natural conditions. Stesm incubations (48h) of invertebrates in
temperature dose-response tests resulted in LEH@a(ltemperature) values of 23.2°C and 17.7°C for
Niphargus inopinatus and N. cf bajuvaricus, respelst Proasellus cavaticus exhibited a LT50 vaitie
18.8°C after 48h. With respect to the slow metaoliof groundwater animals and possible long
exposure times in heat impacted aquifers, restdts fong-term experiments have to be considered as
well. Indeed, the selected invertebrates showetifiigntly lower LT50 values after several days and
weeks of incubation; values which repeatedly drdppelow the maximum upper thresholds for
geothermal use permitted by legislation in Germang other European countries. Our findings clearly
point at an urgent need for further ecological stsidvith respect to geothermal energy use in shallo
groundwater ecosystems.

Abstract number 145 — GROUNDWATER THRESHOLD VALUES DERIVED FOR PROTECTION OF
ASSOCIATED AQUATIC ECOSYSTEMS — SELECTED EXAMPLES FROM DENMARK
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8600 Silkeborg, Denmark.

TORBEN O. SONNENBORG
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RASMUS EJRNAES

Dept. Wildlife Ecology and Biodiversity, Nationahronmental Research Institute (NERI), Universify

Aarhus, Grenavej 14, 8410 Regnde, Denmark.

Pollution loads such as nitrogen and phosphoroom fagricultural activities result in increasing
problems for groundwater and associated aquatictemdstrial ecosystems, globally. Even marine
coastal waters are strongly affected by nutrieati$oin areas such as the Baltic Sea and the Mexican
gulf with e.g. increasing risk of harmful algal blas and hypoxia events as well as loss of underwate
vegetation and fish resources. Further, the etfeptrojected climate changes will increase thesstien
water resources and ecosystems. For Denmark armctegp@crease in winter precipitation may lead to
increasing nutrient loads to ecosystems if agncaltpractices are not changed. Hence there i0agst
and increasing need to regulate and reduce nutdeds in order to protect water resources andtaqua
ecosystems. The European Commission has recoghiseathd adopted the Water Framework Directive
(Directive 2000/60/EC) and the Groundwater Direzt{2006/118/EC) in order to establish a common
framework for actions in the field of water poliapd protection of water resources and ecosystengs. T
EC directives recognise that the different watedié® in the hydrological cycle is closely linkeayda
that e.g. the quantitative and chemical statusrofimdwater affects terrestrial and aquatic ecosyste
Hence, the Groundwater Directive stipulates that EEmber states have to derive groundwater
threshold values for all relevant pollutants thatynput ecosystems at risk in order to assure at lea
good ecological status. However, only a few attent@ve been made so far to derive groundwater
threshold values based on environmental objecanelssustainable loads to ecosystems in general, and
coastal waters in particular. Here, we assess tttassof, and sustainable loads to selected Danish
estuaries located in the Western Baltic by e.gud®of coupled groundwater and surface water raodel
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Based on these assessments we derive groundwagsinald values for N and P in the catchment of the
estuaries in order to assure compliance with geatlis objectives. The selected Danish estuaries and
catchments have been investigated in several restadies. The principles used in the derivation of
groundwater threshold values in this study willbadgply for other types of ecosystems such as Jakes
streams and groundwater dependent terrestrial stewsy, which are also addressed briefly.

Abstract number 148 — SALE EFFECT INFLUENCED LAKE -GROUNDWATER INTERACTION IN
SALINE ENVIRONMENT , DANUBE-TISZA INTERFLUVE , HUNGARY
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sétany 1/c, Hungary. email: szilvia.simon@gmail.com
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Investigation of groundwater and surface waterraggon is in the focus of present day research
activities. The management of groundwater dependeosystems, implementation of EU Framework
Directive, and the protection of lakes and wetlaatisrequire the understanding of the interaction
between groundwater on the surface waters. Kelerg&risake and the Danube Valley in Hungary is a
key area to understand the connection between dlgstems with high order of magnitude and the
correlating surface phenomena, the wetlands andutiace and groundwater salinization. In the area
overpressured saline regime originated from theN@&r@gene basement and a gravity-driven fresh water
flow regime are prevalent. The lake is situatedhi@ regional scale discharge zone of the two flow
regimes. Detailed hydraulic investigations arouhd lake proved that the larger scale discharge is
superimposed by local flow-through condition. Th&/NSE sloping water table is determined by the
elevation difference between a local topographighteto the west from the lake and the Dunavolgy
Canal to the east. The local flow system aroundake is mainly determined by flow-through between
these boundaries down to 20 m depth. The connediotine lake and groundwater is seasonally
different and influenced by changes of the watbtetalistribution. The water amount of the lake is
mainly determined by the evaporation and precipitaand, to a lesser extent by the groundwater. The
net groundwater flow contribution to the lake chemgrom +0.06 to +3.2 mm/d. The changing
groundwater in- and outflow components compensabh @ther in the annual budget. Regarding the
salinization detailed investigation proved that tadine water of the Pre-Neogene basement and the
Neogene basinfill ascend to the surface at theesaside of the lake transporting salt to the sefa
salinization. The local flow system around the lakéydraulically perched on this ascending saline
water which can contact this shallow system byudifin. On conclusion, the lake is situated in a
regional discharge area, but its water budget gasimely is not influenced by the regional flow
systems, only by the local one around the lake.eNbeless, the saline ascending flow system is
responsible for developing the main chemical pat@round the lake. This example highlights the
influence of scale effect on the understandindhefinteraction between lakes and groundwater wisich
proposed to consider during the implementatiorhefEU Framework Directive.
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Abstract number 149 — &NSITIVITY OF HEADWATER STREAM TEMPERATURE TO RIPARIAN
LAND MANAGEMENT
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River water temperature is an important and higlegsitive variable affecting physical, chemical and
biological processes. It is particularly importdior aquatic organisms that cannot regulate body
temperature, such as salmonids. Stream tempeiatcoatrolled by transfers of heat and water toffr
the river system, with land and water managemeptating on these exchanges and modifying river
thermal characteristics. Currently, several orgatioas are promoting riparian forest planting as a
climate change adaption measure to reduce watgretaure extremes and to improve river thermal
habitat for salmonids. However, the scientific @ide for such management decisions is limited. To
address this research gap, this paper analysegdangdata sets from Scottish field sites (in Ldeh

and the Cairngorms) to assess headwater streametatmpe sensitivity under different forest
treatments, including open moorland (control), seatural woodland and commercial forest. The
programme of research aims: (1) to characterisgaspad temporal variability in riparian microclate

and stream water temperature regime across foreatntents; (2) to identify the hydrological,
climatological and site-specific factors affectistyjeam temperature; (3) to estimate the energynbala
at sites representative of each forest treatmed} s, yield physical process understanding about
dominant heat exchanges driving thermal variabiiyd (4) to use 1-3 to predict stream temperature
sensitivity under different forest treatments arydrbclimatological scenarios. Results indicate mean
daily water column temperature is warmer for opaortand than forest sites in winter, but cooler in
summer. Daily water column temperature range isatgrefor open than forest sites. Daily air
temperature is cooler, humidity is lower, and wspked is much higher for open than forest. Net
radiation is the dominant heat sink in autumn-wiraed major heat source in spring-summer for open
and summer for forest. Net radiation is greatesummer and lower in winter for open than forest.
Sensible heat is an energy source in autumn-wantdrsink in spring-summer, with loss (gain) greater
in summer (winter) for open than forest. Latentthisapredominantly a sink, with magnitude and
variability higher for open than forest. These igs yield new insights into: (1) dynamic heat
exchange processes that drive stream temperatdey different forest treatments, and (2) extent and
scales of influence of riparian land cover on heatdwstream response. This research provides & basi
to predict stream thermal impact given advocatexhgks to forest practice, and has potential tarimfo
decision making by land/ water managers.
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Abstract number 150 — ERFORMANCE EVALUATION OF CROP COEFFICIENT MODELS IN THE
ESTIMATION OF WEEKLY CROP EVAPOTRANSPIRATION
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Evapotranspiration is one of the major componehtisydrologic cycle and its accurate estimation is
essential for many studies such as hydrologic wadéance, irrigation system design and management,
crop yield simulation, and water resources plan@ing management. Because of the interdependence
of most of the factors affecting evapotranspiratiowl, their spatial and temporal variability, ittually

may not be possible to formulate an equation thathe used to estimate crop evapotrnspiration (ETc)
for different crops under different climatic condits. A two step approach is applied to estimate, ET
the atmospheric demand is quantified through theutaion of reference ET (ETo), and the surface
characteristics are incorporated into a crop facalted as crop coefficient (Kc). The widely used
reference equations for accurate estimation of Efe of the combination type and the one
recommended by FAO 56 is the physically based Pedvientieth (PM) equation. However, the
precise information on Kc is a major impedimentriany regions. The Kc values suggested by earlier
investigators based on lysimeter measured ETc lavbe locally calibrated to account for the
differences in crop canopy under given climatic dibans. The daily climatic data and crop
evapotranspiration data at the meteorological cemETirupati, Nellore, Anakapalli, Rajahmundrydan
Rajendranagar regions of Andhra Pradesh, colleftted the meteorological department, Pune, India
were used in the data analysis and model develdpmempart of the data was used for model
development and the rest for model validation. pagormance of the models developed was evaluated
by numerical and graphical performance indicatdtse present study derives weekly Kc values for
groundnut, paddy, sugarcane, tobacco and castps @@mmonly grown in the regions and compares
them with those computed based on the procedummmeended in FAO 56. The Kc curve, fitted to
follow the trend similar to that recommended in FB& significantly deviated for most of the crops i
the regions at different stages of crop growthribgra few exceptions. A third order polynomial Kc
models for different crops in the regions haveefeme been developed for use in the ETc estimdtion
weekly time step. The study also compares ETc ceadpusing PM ETO values and, Kc values derived
from the models proposed with that of observed HiTbhas been observed that ETc values computed
based on Kc values estimated using the models peshbare comparable with those of lysimeter
measured ETc.

Abstract number 152 — LOCAL PHYSICAL HABITAT QUALITY CLOUD THE EFFECT OF
PREDICTED PESTICIDE RUNOFF FROM AGRICULTURAL LAND IN DANISH STREAMS

J. J. RASMUSSEN*, A. BAATRUP-PEDERSEN, S. E. LARSENB. KRONVANG
Department of Freshwater Ecology, National Envirental Research Institute, AarhusUniversity, Vejea#b,
8600 Silkeborg, Denmark.

In Denmark 62% of the total area (43,000 km2) iedufor agriculture. Total length of the stream
network is 64,000 km, the majority of which are #nfm 2 meters wide). The combination of intensive
agricultural activities and the close connectiligtween land and stream being enhanced artifidiglly

drainage and narrow buffer strips (2 meters) enipbdhe potential risk of pesticide exposure. Bienth
macroinvertebrates are applied in the assessmestiteaim ecological status, and some sensitive epeci
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have been shown to respond strongly to brief putfepesticide contamination. In this study we
investigate the impact of agriculturally derivecsiigides on stream macroinvertebrate communities in
Denmark. As a measure of toxic pressure we apg\Rilnoff Potential model that has been developed
to quantify the risk of pesticide runoff to streafram agricultural land. We investigated a total?d®?
streams. These were grouped into distinct clagsagding to the magnitude of pesticide contamimatio
in the period from 2004-2007. A total of 24 diffatanacroinvertebrate indices were applied to detect
effects of pesticide runoff (e.g. the SPEAR-indéx,EPT taxa and the Saprobic index) on the
macroinvertebrate community. We found high predigiesticide runoff in 39% of the streams, but we
found no significant effect of predicted pesticiebgposure on stream macroinvertebrate indices. We,
additionally, examined the influence of a serieg¥ironmental parameters ranging from site saale t
catchment scale on the macroinvertebrate commuRi&ative proportions of gravel and silt on the
sampling site explained most of the variation incroavertebrate indices as well as the upstream
riparian habitat quality. We infer that the infleenof these parameters is strongly interconnected,
because agricultural activities in addition to pedé contamination also involve comprehensive tabi
degradation (facilitated by channelisation, dredgactivities and siltation) and eutrophication.idt
therefore a major challenge in future investigagitmdisentangle the effects of pesticides fronsehaf
other environmental stressors across differeniadstales and an experimental approach may bdyhigh
useful in meeting this challenge.

Abstract number 153 — LNKAGE BETWEEN GROUNDWATER -LAKE WATER -EXCHANGE AND
BIOGEOCHEMISTRY IN AN ACIDIC MINE LAKE
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Lake sediments are of major importance for thedwen and balance of solutes, e.g. nutrients and —
especially in acidic mining lakes — acidity andgftthe chemical water quality of such lakes. Mining
lakes are characterized by a low pH < 3 and inftdvgroundwater with a moderately acidic pH and
high concentrations of ferrous iron and sulfatésidg biogeochemical processes in the sedimentse La
sediments are the interstitial zone between groateiwand lake water and often characterized by
hydraulic and biogeochemical gradients. Due to hddferences in the chemical composition of the
adjacent water bodies, biogeochemical gradientmiime lake sediments are particularly strong and
might be controlled by groundwater-lake water-exxjga Therefore, we choose a mining lake as a
model system to study interactions between groutetwfiow and biogeochemical processes. We
guantified flow rates by means of seepage metardjesl the pore-water using peepers, and analyzed
the lake sediments. The lake water was charactebyegroundwater inflow (up to +7 L/(m2d) in the
north and outflow (< -3 L/(m2d) in the south, excémr some local hotspots. Both, infiltrating and
exfiltrating conditions modified the chemical comsfimn of the sediment pore-water. High pore-water
concentrations of sulfate and ferrous iron weresolesd where groundwater infiltrated into the lake (
10 mmol/L, each) while they were lower at outfloites. At some inflow sites, the concentration depth
profiles of iron and sulfate indicated an activenaver of these solutes either via reductive preeg®r
through mineral transformation of the iron oxiddngertmannite to goethite. Furthermore, the pore-

73



HydroEco02011, Hydrology and Ecology: Ecosystem&uB@dwater and Surface Water - Pressures and Options
Vienna, Austria, 2-5 May 2011

VOLUME OF ABSTRACTS (H.-P. Nachtnebel & K. Kovar, editors)

water pH was higher at inflow sites (below or abpt3.5...4, respectively). A higher pH is a driver
for several biogeochemical processes, e.g. sulaliection or schwertmannite transformation and tigh
thus have triggered the active turnover, thereortier to resolve the interplay between hydrologg an
pore-water composition on sediment characteristeeg. iron and sulfur reduction rates, mineral
composition), we performed a multivariate statatianalysis of the measured sediment parameters.
Using cluster analyses we found 5 clusters whiduged samples with similar sediment characteristics
The spatial cluster pattern could be partly relatedhe observed hydrological pattern. For instance
clusters which combine samples with high pH, salfancentrations, and high reductive turnover are
found in the northern part of the lake. Our stuulystclearly indicates that biogeochemical processes
the sediments are driven by groundwater flow.

Abstract number 157 — EXPERIMENTAL IMPACT OF AMMONIUM , CARBON DIOXIDE AND
WATER LEVELS ON AMPHIBIOUS SOFTWATER PLANT COMMUNITIES
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In this study on amphibious softwater macrophytesvas tested whether existing knowledge of
ecological niche and life strategy readily allowidgredictions on community composition (relative
performances of species) and competitive interaati@chanisms under different nitrogen and carbon
levels. Softwater lake habitat was simulated duramge growing season in laboratory conditions,
regarding water level fluctuation, photoperiod amahperature. Experimental communities consisted of
small populations of the 4 softwater macrophytecgzeLuronium natans, Baldellia ranunculoides ssp.
repens, Eleocharis multicaulis and Hydrocotyle atily These communities were subjected to two
levels of carbon dioxide and ammonium, with theelevbeing monitored in both surface and ground
water. Monocultures of Baldellia ranunculoides sgmens and Eleocharis multicaulis were grown at
the high nutrient level combination in order to @& their competitive response in community. The
experiment pointed out that water level (hydrolagictage) and species identity were the only
consistently significant factors to the communitigamme. The competitive response was in accordance
with expectations. Carbon dioxide had a supplemgreéfect on the within-species performance in
Luronium, Baldellia and Eleocharis, with the higévél mainly resulting in more flowers and more
stolons. The results generally match the competitierarchy model of Keddy, with Hydrocotyle as the
competitive dominant and the other species as dutaies. However Baldellia performed less at the
presumed most preferred end of the habitat gradsenthat the assumption of inclusive fundamental
niches of Keddy's model may not always hold.
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Abstract number 158 — MODELLING OF SOIL SODICITY DEVELOPMENT DUE TO CAPILLARY
UPFLOW OF SALINE GROUNDWATER IN THE STOCHASTIC ECOHYDROLOGICAL FRAMEW ORK
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“Hydrology Research Laboratory, Faculty of AgricatuFood and Natural Resources, The Universityyai8y,
Australia, e-mail:willem.vervoort@sydney.edu.au

The occurrence of salt affected soil is a main tthta agriculture especially in the semi-arid regio
The effective management of salt affected soil ireguadequate understanding, not only of how water
and, hence, salt are transported in the rootzarieglbo how water, salt, and composition of sa#rict
with each other in groundwater dependent ecosysténwmindwater uptake can be an important source
of water, salt and composition of salt in semi-andas and therefore capillary pressure inducecgpw
water flow may cause rootzone salinization and thsna result soil sodication. To identify which
conditions may lead to either acceptable or hazerdwmlt concentrations or hazardous level of soll
sodicity in the rootzone, we combined the massroalaquations for water, salt, and calcium assuming
Poisson-distributed daily rainfall and brackishifsalgroundwater. Due to temporal development and
interaction of soil water, salinity and sodicityetter climate leads to a less saline rootzone ireige
and relatively lower order of magnitude of soil miy (ESP). As ground water levels become
shallower, this leads to wetter conditions thabfaleaching in dry climates. For these wetter roné&
conditions, the concentration of salt in the solution takes relatively less time to approacheagy
state, but soil ESP takes relatively more timedweha steady state condition which of course depend
on the groundwater ESP, groundwater depth, soilvagdtation properties, rootzone salinity, exchange
rate of cations between soil solution and exchanigeaomplex, and climate. The quantification ofsthe
factors affecting soil salinity and sodicity caradeus towards effective management of sustainable
agriculture.

Abstract number 162 — $ATIOTEMPORAL PATTERN OF GROUNDWATER -LAKE -EXCHANGE
DURING A LAKE WATER LEVEL MANIPULATION EXPERIMENT
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Beside groundwater-surface water exchange the watkmce of lakes is driven by precipitation,
surface water inflow and outflow, evaporation atmrage. All parameters may vary with implications
on the exchange rate. This rate is driving watedityusince it is related to transport of solutesl avater
with different pH. Especially in former mining aseahere acid mine drainage (AMD) infiltrates into
the lakes, the water quality is typically low besauhe high input of iron and its subsequent o)adat
leads to a drop of the lake water pH to below Jidde the knowledge of exchange rates is an impiortan
factor estimating water quality development in saokironments. In order to investigate the effda o
changing lake water level on the groundwater-serfaater exchange, a manipulation experiment at a
mining lake in Germany was conducted. After thetfyear under steady state conditions with a high
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lake water level the water table was lowered byl 0. Had there been groundwater infiltration in the
north and lake water exfiltration in the south wepected the system to change into infiltrating
conditions over the whole area and a significantdase of seepage rates. In the field, pressuee dat
temperature depth profiles and seepage rates weasured over the course of two years. An inverse
simulation to estimate seepage fluxes at the mterfvas calibrated for steady state and then run as
transient simulation, using VS2DH. First resultslioate changing hydraulic conditions at lake 77.
Hydraulic pressure as well as temperature timesesiggest an increasing importance of groundwater
inflow on the lake water balance. Comparing diseatieasured and inverse simulated flux rates, they
result in the same flow direction and magnitudegafundwater-lake exchange. Further, to proof the
modelled rates from temperatures, chloride deptfilps were also inverted, using the same dataset o
input parameters in VS2DT. So, due to changing dulir conditions, namely an increase of the
hydraulic gradient, not only the seepage ratesatsat the underground temperature change. This may
enhance biogeochemical processes within the setimemmineral transformation (Schwertmannit to
Goethit) and an increase of the pH, respectively.

Abstract number 164 — W5ING ISOTOPES TO UNDERSTAND COUPLED HYDROLOGICAL AND
BIOLOGICAL PROCESSES

BRENT D. NEWMAN*, PRADEEP AGGARWAL, LUIS ARAGUAS-ARGUAS, MANFRED GROENING,
TURKER KURTTAS & LILIANA POELTENSTEIN

IAEA Water Resources Programme, Vienna Internati@emtre, PO Box 100, 1400, Vienna Austria. e-mail:
B.Newman@iaea.org

Isotopes have many applications for understandingled processes in ecosystems. Stable isotopes in
particular are powerful tools because of their gty to particular sources, transformations, dtuv
processes. Although less commonly used in an ecological context, radioactive isotopes can also be
valuable especially when questions related to ghaaer or catchment residence times are involved. |
this presentation, we will illustrate how isotopesn improve coupled processes understanding in
ecosystems. For example, investigations of coupdetbse zone/plant/atmosphere systems using stable
isotopes show that both vertical and horizontatiapgariability of isotope values can provide innfamnt
clues to understand how evaporation and transpirgtartitioning varies across the landscape and how
these processes impact water flow and pore watemislry. The links to pore water chemistry are
important because they show how strongly couplebs@ zone flow and transport, plant water use, and
biogeochemical processes can be. Over the lastdisvades the use of isotopes has transformed
understanding of coupled hydrological, biologiaaid biogeochemical processes from both conceptual
and quantitative viewpoints. In addition, recentattes in laboratory- and field-analysis methods fo
stable isotopes using laser absorption based nethade already had large impacts on scientific
research and such impacts will almost certainlywgio the next few years. However, there are still
important research questions and deficiencies irsampling and analytical capabilities remain. Ehes
issues significantly hamper efforts to make beijteantitative estimates of important fluxes (evapiora
being one example). We conclude by discussing siirtiee key areas that require further development.
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Abstract number 165 — MODELING GROUNDWATER -SURFACE WATER |INTERACTION IN THE
HYPORHEIC ZONE USING VERTICAL TEMPERATURE PROFILES

GIRMA YIMER EBRAHIM*, ANN VAN GRIENSVEN & ANDREJA JONOSKI

UNESCO-IHE Institute for Water Education, DepartinehHydroinformatics and Knowledge Management,
Delft, The Netherlands (girmayimer@yahoo.com, agvEmsven@unesco-ihe.org ,a.jonoski@unesco-ihe.org)
Winnie Dejonghe

VITO (Flemish Institute for Technological ReseardBderetang 200, B-2400 Mol, Belgium

Understanding of groundwater/surface water int@ads fundamental especially for determining the
fate of contaminants both in the streams and tlerngt water due to the fact that groundwater and
surface water are in a continuous dynamic intesactn the hydrologic cycle. The interaction has
practical consequences in the quantity and quefityater in either system in the sense that depieti
and/or contamination of one of the system will aually affect the other one. The transition zone
between a stream and its adjacent aquifer reféored the hyporheic zone and plays a critical ole
governing contaminant exchange and transformatewden the two water bodies. When groundwater
combines with surface water in this zone the chiaretics of each are blended and new contaminant
gradients are established. The use of heat asah&tacer in conjunction with water level measuratae
has shown to be an effective method for estimatuager flow (fluxes) between groundwater and
surface water. Groundwater temperature is relgtivehstant; however the temperature of surfacerwate
varies both between day and night, and seasoidily.difference in temperature between groundwater
and surface water results in a temperature gradierdss the hyporheic zone. Thus, observations of
streambed temperature variations with depth caa gualitative indications of the nature of streadthbe
flux. In this study temperature time series measumethe surface water and at multiple depths below
Zenne River (Belgium) were simulated using VS2DHwa dimensional groundwater flow and heat
transport model) to obtain an improved spatial serdporal understanding of the groundwater and
surface water interaction in the hyporheic zone.

Abstract number 167 — B/APOTRANSPIRATION IMPACT ON SAPFLOW AND OTHER
HYDROLOGICAL PHENOMENA

PETER KALICZ* & ZOLTAN GRIBOVSZKI

Institute of Geomatics and Civil Engineering, Unsity of West Hungary, Ady E. u. 5, H-9400 Soprbiungary,
e-mail: kaliczp@emk.nyme.hu

ANDRAS KOPPAN

Eotvos Lorand Geophyiscal Institute of Hungary, idobusz u 17-23, H-1145 Budapest, Hungary.

Diel fluctuation of hydrological features in foredtlands is not a highly researched area. In thyiep
some meteorological (net radiation, temperatutative humidity data) and eco-hydrological (elexti
potential differences data measured on the trunipafian trees, riparian groundwater level andastr
base-flow data) parameters have been comparectoother at small time scale under forest covered
environmental conditions. Analyzed data set wassomea at the outlet of the Hidegviz Valley
experimental catchment located in the Sopron Hillshe eastern border of Alps. Meteorological data
have been recorded in the neighborhood of streamfiRak Stream), groundwater level readings and
electrical potential differences measuring sens@rsundwater level and streamflow discharges were
calculated from data of pressure transducers. fidatpotential differences (EPD) have been readrde
for several years between electrodes inserted lecteel sites at two different levels of the trurfk o
alders (Alnus glutinosa L.). The measured EPDgeated to the xylem-sapflow density, but strongly
influenced by many geophysical effects. Therefarés inecessary filter and post-process EPD data
carefully to gain useable fragments of sapflowtelaime-series. All of the examined fluctuatioris o
measured eco-hydrological phenomenon are inducethéyevapotranspiration. Therefore Penman-
Monteith evapotranspiration rate were calculatedhenbasis of meteorological data for comparison of
EPD, groundwater and streamflow signal. Detailexdtisistic analysis (spectral and cross-correlation)
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was employed on the detrended eco-hydrological deties. These initial results help us better
understanding of atmosphere, vegetation, watetioakhip in case of a stream-side zone in hillyiorg

Abstract number 168 — RVER CHANNEL HABITAT MODIFICATION INFLUENCES
MACROINVERTEBRATE RESPONSE TO FLOW

MICHAEL DUNBAR*

Centre for Ecology and Hydrology, Wallingford, OX8BB, UK, e-mail: mdu@ceh.ac.uk

MARK WARREN

Environment Agency, Tewkesbury, GL20 8JG, UK, einmaark.warren@environment-agency.gov.uk
CHRIS EXTENCE

Environment Agency, Stepping Stone Walk, Spaldirigl1l 1DA, UK, e-mail: chris.extence@environment-
agency.gov.uk

DAN CADMAN

APEM Ltd, Stockport, SK4 3GN, UK.

We describe the results of a series of studieshwised national Environment Agency monitoring data
to describe common patterns in the response ofpanigcular biotic index, LIFE (Lotic Invertebrate
index for Flow Evaluation) to the combined effeofdlow (discharge, measured in m3/s) changes and
habitat modification. Across an upland-to-lowlandographical gradient, LIFE score responded to
antecedent high and low flows. More modified sites only had lower LIFE scores but also a steeper
response of the LIFE score to antecedent low fldviig results are consistent with the hypothesis tha
there is a greater variety of physical habitat escin less modified channels, and that these habita
change less as flow changes. Although these rem@t® some extent unsurprising, this is the finse

this has been demonstrated using routine monitadlizsig, and the first time parameters have been
estimated for these effects. We briefly demonstaadpreadsheet-based tool for applying the metimods
a management context. Although the LIFE index watially developed to be sensitive to flow
(discharge) change, we demonstrate that it is @oenced by physical habitat quality: there are
interactions between these two factors. This regef® the notion that river management needs to
consider changes to flow regimes and channel streitbgether and provides a preliminary mechanism
for quantification and comparison on a common schBle relationships are in the expected direction
and there is considerable commonality across ladviard upland sites. The results demonstrate that le
modified channels are more resilient to flow extesmThis finding is very important if future clineat
change leads to greater or more frequent extremes.

Abstract number 169 — THE FOREST THROUGH THE TREES. QUANTIFYING LOCAL
CONTROLS ON WATERSHED SCALE |MPACTS

CHRISTOPHER L. SHOPE* & STEFAN PEIFFER

University of Bayreuth, Department of Hydrology, idrsitatsstrasse 30, 95440 Bayreuth, Germany,ie-ma
chris.shope@uni-bayreuth.de

JAN FLECKENSTEIN

Hemlholtz Zentrum fiir Umweltforschung (UFZ), Permasdrasse 15, 04318 Leipzig, Germany.

JOHN TENHUNEN

University of Bayreuth, Department of Plant Ecolpbyiversitatsstrasse 30, 95440 Bayreuth, Germany.

Land use and climate change have recently beencatgd in reduced ecosystem services (ie: high
guality water vyield, biodiversity, agricultural anfibrest products). Therefore, the prediction of
ecosystem services expected under future land asisiohs and changing climate conditions has
become increasingly important. Complex policy arahagement decisions require the integration of
physical, economic, and social data over severedésdo assess effects on water resources andygcolo
This study examines local-scale measurements amaglatgions and how they can be incorporated into
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larger watershed-scale decisions. A watershed wetchin Haean-Myun, South Korea has been used
for intensive field-based studies of meteorologydrology, biology, soil physics, plant production,
solute and sediment transport, economic, and sbeiaavior data. The complex interactions of field-
scale measurements throughout the catchment arg dienulated at the studied process-scale through a
variety of models (Erosion-3D, HBV-Light, VS2DH, Hius, PIXGRO, DNDC, and Hydrogeosphere).
Sensitive, local-scale parameters are identifiethfthe local-scale model results, which are thed as
inputs into a large-scale watershed model. The raxpatal field data measured throughout the
catchment was integrated with the spatially-distiélol SWAT2005 model. Typically, macroscopic
homogeneity and average effective model paramedees assumed when upscaling local-scale
heterogeneous measurements to the watershed. @iyr eghproach was to quantify the range in local-
scale model parameter results to define the seitgitind uncertainty in the large-scale watershed
model. The field-based, laboratory, and simulatioodeling framework described is being used to
develop scenarios to examine spatial and tempbeaaiges in land use practices and climatic effegts o
water quantity, water quality, and sediment transpiche development of accurate modeling scenarios
requires the explicit understanding of individualdapolicy management relationships. The eco-
economic incentives and basin wide social relatigpgssmay be significant drivers of land use pradijc
the value of sustainable resources, and ecosy&Rces.

Abstract number 170 — MPACTS OF LAND USE LAND COVER CHANGE ON THE WATER
RESOURCES IN THE HYDROSYSTEM M ONO-COUFFO (WEST AFRICA)

AMOUSSOU E>*, TOTIN V. S. H%, HOUNDENOU C?, CAMBERLIN P!, MAHE G?* BOKO M? &
PERARD J-

ajernest@yahoo.fr, sourouhenri@yahoo.fr, const@@ahoo.fr, pierre.camberlin@u-bourgogne.fr,
mboko47@live.fr, perardj@u-bourgogne.fr

Centre de Recherches de Climatologie (CRC), Uniiéed® Bourgogne, 6 boulevard Gabriel 21000 Dijoré}-:
(0033) 3 80 39 38 21 (57 39), Fax :(0033) 3 80 BUS.

“Laboratoire Pierre Pagney : Climat, Eau, Ecosyst@nm®veloppement (LACEEDE), Université d’Abomey-
Calavi, République du Bénin, 03 BP1122 Cotonou {Béfél (00229) 21 36 00 61/ 97 08 11 06.

3Institut de Recherche pour le Développement (IFR)ulté des Sciences, Université Mohamed 5-AgdathaR—
Maroc.

In West Africa in general and in Benin and in Taggarticular, river poles are particularly attigetto
people because of the diversity of socio-econoriiviies they enable. However, variations in ralhf
and human pressure in recent years, have had &veeigapact on water resources and ecosystems. The
case of Mono-Couffo watershed complex has beerncpkaty affected. The data used are rainfall, the
flow river at Athieme and Lanta, land use and lander (LUC) estimates, turbidity, solids deposition
rates and fish production. These data were usadalyze on the one hand, the influence of variadion
precipitation on runoff and sediment loads and dts® relationship between LUC dynamics rates
(between 1985 and 2000) and solids carried by fuanfthe other hand. The calculation of the
denudation reflects a monthly or interannual valitgbof sediment in the basin. The determinatidn o
the aggressivity can be used to analyze the comiwiis of the direct solid complex load. This can b
used to assess the vulnerability of the complethéoerosion over the period 1961-2000. Finallyidfie
studies and literature review were used to asdmsspotential effects of erosion on the complex
hydrology of Mono-Couffo. The storm and river flonssulting from the topography and of dynamics
of land use of the environment continues to fiéh tbwer valley of the complex. The savanisatiothef
basin led to a 10 % increase in the rate of demma$ediment loads issued by the estimated runoff
the basin ranges from 0.2 to 1 tons in the drya@eagainst 1 404 to 16 807 tons in the rainy seasdn
contribute to the filling and / or siltation of thekes and lagoon. This accelerated rate of siltasind
filling of the complex by the suspended solids (Y 88uces more and more destruction of habitats of
fish species and, consequently, leads to lowerymtddty. This situation could be remedied somewhat
by the restoration of the vegetation including nrangs along the Mono- Couffo complex and the
conservation of forest environment galleries.
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Abstract number 171 — NCORPORATING SPATIAL HETEROGENEITY OF FLOW -VEGETATION
INTERACTION IN AN INTEGRATED RIVER ECOSYSTEM MODEL

D. MEIRE* & P. TROCH

Ghent University, Department of Civil Engineerii@jnt-Pietersnieuwstraat 41, 9000 Ghent, Belgium.

K. BUIS, P. MEIRE

University of Antwerp, Ecosystem Management Rese@®up, Universiteitsplein 1, 2610 Antwerp, Belgiu

Within a river basin, as well a transport as adfamation of mass (water, nutrients, sedimentscan)

be observed. These processes are highly influebge#@mporal effects (eg. high versus low floods,
changing roughness due to vegetation throughousdhson,...) and spatial effects. The occurrence of
macrophytes in a lowland river is a good examplthe$e spatial heteregoneity, as the distribusdan
from homogeneous and a patchy formation occurss Tésults in areas with higher stream velocities
(between the patches), where eg. erosion beconmestamt, and areas with limited velocities (in the
patches itself), where eg. sedimentation is mogoitant. These flow heterogeneity has also an teffec
on ecological parameters like retention times (&mdlistribution), concentration of nutrients, el@
learn about these ecosystems characteristic furictjpa STRIVE (STReam River Ecosystem) model
package that enables the construction of integreteat ecosystems to capture cascade effects and
feedback mechanisms is developed. This model packagsists of several modules, representing
different aspects of the ecosystem, like a hydrcamiodule (1D), a macrophyte growth module, a
transport of solutes module, ... To account for thatial heterogeneity described before, the current
STRIVE version is extended with a 2D hydrodynamiadoie. In such a 2D hydrodynamic model, a
local description of friction should be implementedhich is a function of the position and
characteristics of the macrophytes in the riveméthod to obtain these roughness description will b
presented and model results will be compared tesureaents.

Abstract number 172 — NTEGRATED MODELLING OF ECOLOGY AND HYDROLOGY : AN
EXAMPLE OF INTERACTIONS BETWEEN VEGETATION AND GROUNDWATER IN  FORSMARK,
SWEDEN

EMMA BOSSON*

Swedish Nuclear Fuel and waste management Co, Box1®124 Stockholm, Sweden, e-mail:
emma.bosson@skb.se, +46 8 4598400.

TOBIAS LINDBORG

Swedish Nuclear Fuel and waste management Co, Box1®124 Stockholm, Sweden, e-mail:
tobias.lindborg@skb.se, +46 8 4598407.

STEN BERGLUND

Swedish Nuclear Fuel and waste management Co, Box1®124 Stockholm, Sweden, e-mail:
sten.berglund@skb.se, +46 8 4598414.

Spent nuclear fuel from nuclear power plants in @&weis managed by the Swedish Nuclear Fuel and
Waste Management Co, SKB. SKB has performed sitestigations at two locations in Sweden. In
2009 Forsmark was selected for compilation of imfation needed to file an application to build aplee
geological repository for spent nuclear fuel. Dimtam the site investigations and connected modgllin
activities have provided a wealth of informationdaknowledge about the present hydrogeological,
hydrological and ecological conditions at the sBg.integrating hydrological and ecosystem models,
the hydrology gains support already in early stagesonceptualisation. One example is the mass
balance models that can be developed using cheraivdl water flow data from the site. This
information is useful to support and validate tlienerical models. In the end, results from hydratabi
modelling are used to refine the ecosystem coneégaition and to function as a driver for transpadrt
matter within ecosystem models. In case of a futetease of radionuclides from the repository, the
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radionuclides will be convected by groundwater fittwough the bedrock towards the surface system
and eventually reach ecosystems like rivers, lakeswetlands. Identification of discharge areadesfp
groundwater at the ground surface, and their agatecosystems, is therefore an important tagkrwit
hydrological modelling. Results from the numerioadelling show that, in general, lake areas act as
discharge areas for deep groundwater. When the Wate paths reach the Quaternary deposits in the
surface system the transport velocity is reducd. [bw conductive lake sediments, which are present
under the major part of the lakes at the Forsmaek s2duce the groundwater flow and a horizontal
transport from the centre of the lake towards ttieral zone takes place. This phenomenon is seen
during the whole year. However, during summer tamdpiration from surrounding vegetation has a
large impact on the groundwater levels around d@ke bnd hence also on solute transport. Time series
data from the site show a clear interaction betwidenpotential evapotranspiration and the shallow
groundwater in the area. Fluctuations in the grewaidr levels can be seen as an effect of the
evapotranspiration. Data from a monitoring netwofrlsurface water gauging stations and groundwater
level monitoring points in both Quaternary depositgl bedrock show that during periods of longer
draught the hydraulic gradient is directed from ldlee towards the area around the lake. The surface
water in the lake supplies the vegetation in theosunding ecosystem with water, a process thass a
reproduced by the numerical models.

Abstract number 173 — ESTIMATION OF SUBDAILY RIPARIAN EVAPOTRANSPIRATION FROM
HIGH FREQUENCY STREAMFLOW DATA

ZOLTAN GRIBOVSZKI*

Institute of Geomatics and Civil Engineering, Unisity of West Hungary, Bajcsy-Zs. u. 4, H-9400 Swopr
Hungary and Department of Hydraulic and Water Re=smIEngineering, Budapest University of Technolagg
Economics, Muegyetem Rkp. 3-9, H-1111, Budapeshgdty, e-mail: zgribo@emk.nyme.hu

PETER KALICZ

Institute of Geomatics and Civil Engineering, Unisity of West Hungary, Bajcsy-Zs. u. 4, H-9400 Swopr
Hungary.

JOZSEF SZILAGYI

Department of Hydraulic and Water Resources EngimgeBudapest University of Technology and Econzsni
Muegyetem Rkp. 3-9, H-1111, Budapest, Hungary asteb& of Natural Resources, University of Nebraska,
Lincoln, NE, USA.

Obtaining accurate evapotranspiration rates ofridpaecosystems is very important for natural
protection tasks and water resources managememmddipatterns of stream baseflow (which can be
detected only by high frequency streamflow ratesueaments) are rarely investigated in the hydralogi
literature although these short-term fluctuationgymincorporate useful information for the
characterization of hydro-ecological systems. A néechnique was developed to calculate
evapotranspiration rates in the riparian zone ftbenstream-baseflow diurnal signal. The new method
utilizes the water balance equation and a lineasers@ir model for the subdaily estimation of
groundwater evapotranspiration. The calculatiortpiire only basic geometric characteristics of the
riparian zone (length, width), but no soil hydrasliparameters. The method was successfully tested
with a dataset of the Hidegviz Valley experimettchment, located in the Sopron Hills at the weste
border of Hungary, and verified by numerical moelgberiments.
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Abstract number 176 — ASSESSMENT OF CHANGE IMPACT ON EUROPEAN AND
M EDITERRANEAN RIVER ECOSYSTEMS USING MONTHLY HYDROLOGICAL INDICATORS

CEDRIC L. R. LAIZE*, M. ACREMAN, M. DUNBAR & H. HOUGHTON-CARR
Centre for Ecology and Hydrology, Maclean Buildi@ypwmarsh Gifford, OX10 8BB, UK, email:
clai@ceh.ac.uk

The potential flow-driven impact of change on rieeosystems at the pan-European scale under various
climatological and development scenarios was asdassing a methodology based conceptually on the
Range of Variability Approach (RVA) using Indicasoof Hydrological Alteration (IHA), a desk-top
technique for assessing if environmental flow regmients are met. This paper presents an adaptdtion
the IHA approach using monthly flows. European Metliterranean river networks were modelled as
circa 35,000 cells (0.50 longitude x 0.50 latitud&r each cell, modelled monthly flows were getezta
for 22 scenarios. They consist of combinationswaf tlimate scenarios (IPCM4 and MIMR) and four
socio-economic water-use scenarios (each with an ndsiver of economy, policy, security, or
sustainability), projected for both 2025s and 20%8@sse also include baseline conditions, eitherec

or projected under both climate scenarios. IHAesty$tatistics based on monthly data were calculated
Tailoring the RVA, acceptable baseline environmeefitav ranges and departures from these of the
projected hydrological regimes were aggregated aiatraffic-light colour-coding (green for
environmental flows met, amber minor variation, regjor variation). The results show spatial patern
of potential river ecosystem impacts across theewiguropean continent, and suggest that climate
change may be more an influential driver than waser change.

Abstract number 178 — AQUATIC MACROINVERTEBRATES COMMUNITIES IN AN
AGRICULTURAL AREA OF A TROPICAL RIVER BASIN. A CASE STUDY IN THE MIDDLE
CATCHMENT OF THE GUAYAS RIVER BASIN (ECUADOR)

GABRIELA ALVAREZ*, ANN VAN GRIENSVEN, MIJAIL ARIAS& A.MYNETT

UNESCO-IHE, Institute for Water Education, Depanitnef Hydroinformatics and Knowledge Management,
POBox 3015, 2601 DA Delft, The Netherlands, e-malitar13 @unesco-ihe.org, galvarezmé@hotmail.com,
a.vangriensven@unesco-ihe.org

Aquatic macroinvertebrates were sampled in the laiddtchment of the Guayas River Basin and in the
influence area of the wetland “Abras de ManteqUifRAMSAR site). The sampling was performed
during the dry season (August 2009). Samples weliected in 12 sites located mainly in 3rd stream
order rivers. Upstream the study area, there aoeirtwportant hydroelectrical projects. The main land
use in the area is agriculture, basically: banaaéfee, corn, and rice. A total of 3490 specimens,
belonging to 54 families and 11 orders were codléch the 12 sites. Single metrics, such as abueagan
richness, diversity, evenness, Biological MonitgriWWorking Party-Colombia/adaptation (BMWP/Col)
and Average Score per Taxon (ASPT) were calculiatedder to analyze community assemblages. The
class Insecta dominated the macroinvertebrate cantynieing Ephemeroptera and Diptera the most
abundant with 23% and 25% respectively. The siteievgrouped in four water quality classes (WQC)
according to the results of the BMWP/Col: good éEceptable (1), doubtful (lll) and critical (IV).
Physico-chemical parameters were measured atrgitevater samples were taken for further laboratory
analysis in all sites. One-way ANOVA was used tst tgignificant difference between BMWP/Col
WQC with physico-chemical parameters. Of all resuhiitrogen-related parameters (inorganic and
organic forms) were significant (p<0.05), showithgtt Nitrogen components could be used as a good
discriminator parameter that can help to distingtie different BMWP/Col WQC. Pearson correlation
was applied to explore relationships between thetia(physico-chemical) and biotic (single metjics
parameters; correlation values greater than 0.7e vgmlected. The relative abundance (%) was
calculated for each taxonomic order. In generaltibindices (diversity, evenness, BMWP/Col-ASPT)
were negative correlated with nutrient compounds PN Regarding taxonomic groups, the Orders
Coleoptera, Hemiptera and Lepidoptera showed adioal with some environmental parameters. A
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Non-metric Multidimensional Scaling method (NMS) svapplied to analyze the macroinvertebrate
community composition, and to visualize their sarities considering the taxa composition.

Abstract number 180 — WHEN HYDROLOGY MEETS CHEMISTRY - INSIGHTS INTO THE
COUPLING BETWEEN TRANSPORT AND REACTION

S. PEIFFER* & K. HELLIGE

Department of Hydrology, University of Bayreuth, 95440 Bayreuth, s.peiffer@uni-bayreuth.de
W. KURTZ

Forschungszentrum Jilich, ICG-4, D-52425 Jilich.

The effect of transport on rates of chemical reastihas been recognized very early in chemical
engineering in the context of optimisation of prodyields. To account for such transport effects a
dimensionless parameter, the so-called Damkohletbeu, was introduced which relates the chemical
reaction rate to the mass transport rate. Tran$ipatation occurs at Damkéhler numbers less thaa. o
Such effects are of significant relevance in porowedia where reactants are frequently separated
between the solid and the liquid phase, e. g.rtexaction between dissolved sulphide and soligdgha
ferric oxides 2 FeOOH + H2S> S° + 2 Fe2+ + 4 OH- (1) This reaction is of paramamportance for
the redox state of subsurface waters. It contr@scbncentration of sulphide and the formation odite
pyrite. Various steps in the reaction sequenceydtegformation again depend on transport (Helkge
al, 2010). We therefore performed column experimeatstudy the effect of flow rate on turnover of
sulfide (Kurtz et al, 2010) which turned out toosigly depend on residence time. We performed
numerical modelling with the computer code TBC @eh et al, 1998 ) into which the surface-
controlled reaction kinetics between sulphide aneé ferric oxides were implemented in order to
simulate these findings. R = kc{>FeHS} (2) k: rate constant [s-1] c{>FeHS} comteation of
sulfidized surface species in mol m-2 The simutabowed that the interplay between reaction liseti
and residence time is strongly affected by theaserfspeciation and particularly by the surface-site
density. These findings have severe implicationrsgimund-water biogeochemistry. The penetration
front of sulfide within an aquifer depends on floate. At short residence times relative to the
characteristic reaction time (low Damkdhler numpeglfide will be less reactive. As a consequence
sulphide may not be competitive in regard to ireducing bacteria under those conditions so that the
switch between microbial and chemical reductivesdligtion becomes transport controlled and
contributes to biogeochemical patchiness.

Abstract number 182 — NTEGRATED ASSESSMENT OF THE IMPACT OF TCE GROUNDWATER
CONTAMINATION TO SURFACE WATER ECOSYSTEMS

U. S. MCKNIGHT", J. J. RASMUSSERI B. KRONVANG?, P. L. BJERG& P. J. BINNING'

'Department of Environmental Engineering, Technigaiversity of Denmark, Miljoevej Building 113, 280Qys.
Lyngby, Denmark, e-mail: usmk@env.dtu.dk

’Department of Freshwater Ecology, National Envirental Research Institute, ArhusUniversity, Vejlg2%&,
8600 Silkeborg, Denmark.

Release of chlorinated hydrocarbons to the subsmirfa recognized as a significant threat to
groundwater resources, however, little is knownualtlee impact of these compounds on groundwater-
dependent surface water ecosystems. Traditionabappes for managing aquatic resources have often
failed to account for the potential effects of anpogenic disturbances on biota. In fulfilling the
requirements of the Water Framework Directive,sitnecessary to evaluate all pressures potentially
stressing an ecosystem. To do this, field sitesiaegled where the effects of a particular stressoibe
distinguished. This study follows earlier work conted on a Danish case study involving a 750 m long
TCE groundwater plume discharging into a strearoatled in an area with protected drinking water
interests. Although little data exists regarding #ource zone, measured TCE concentrations (in the
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mgL-1 range) reveal the presence of separate miassmtaminant indicating that the source will bet
depleted for many decades. The integrated modediipgoach utilized explicitly linked the contamiman
point source in groundwater with both surface watet ecological impacts. Volatilization was found t
rapidly attenuate TCE concentrations in the surfaater. Thus, only a 300 m stream reach failed to
meet surface water quality criteria. The purpos¢hi study was to: (1) evaluate ecosystem impacts
from chemical and ecological perspectives; (2) campnodel simulations with field data to validdte t
ecological model system; (3) extend the model m@arage of compounds with other physiochemical
properties. An intensive field campaign was coneldicencompassing analysis of xenobiotics in surface
water, BOD, inorganic chemistry, diffuse sourcen(aoff) impacts and ecology along a gradient of
contamination in the stream. Sampling for xenobstvas conducted for 24 locations along a 2.5 km
stream stretch in August 2010. Kick-sampling waadetmted in early spring and summer and late
summer (August) in order to capture the direct iobpEf TCE on benthic macroinvertebrates at 5 of
these 24 locations. Both the modelling results #nadfield campaign indicate that TCE contaminant
plumes withugL-1 concentrations entering surface water systdmsiot pose a significant risk for
benthic macroinvertebrates. Model simulations dfi@ahal volatile organic compounds, as well as
pesticides for a range of flow and contaminant eofr@tion scenarios are presented in order to
generalise the findings in the case study. Furtbegma sensitivity analysis is conducted, including
chemical, physical and ecological parameters, sesss the dominant controls potentially affecting
stream ecosystems.

Abstract number 183 — THE ROLE OF MICROTOPOGRAPHY IN THE ASSESSMENT OF
ECOLOGICAL CONDITION ON LOWLAND RAISED MIRES OF CONSERVATION IMPORTANCE

ROGER G. HART, JILLIAN C. LABADZ*, DAVID P. BUTCHER STEVEN P. GODBY & DAVID TOPLISS
School of Animal, Rural and Environmental Sciendéasttingham Trent University, Brackenhurst, Southwe
Nottinghamshire NG25 0QF, UK, e-mail: jillian.lab@ntu.ac.uk

Hydrology is a key factor in maintaining favourat@eological condition of ombrotrophic mires. In
lowland raised mires, a loss of hydrological coioditis usually followed by a decline in ecological
condition. As remaining raised mires are almosuatler statutory national or international protaati

the preservation of favourable ecological conditi@eomes of the utmost importance for land managers
and policy makers. Direct monitoring of botanicahdition is expensive, time consuming and requires
specific species identification skills. Hydrolodigaonitoring is often used as a proxy for ecolobica
condition as it is less specialised, but traditltyndydrological monitoring involves direct measuanent

of the water table either using automated equipmitht associated costs, or manual measurement, and
this again has time and personnel cost implicatiartgs project has investigated spatial micro-
topographic variation of the surface of two raisedles In Cumbria in the United Kingdom and its
relationship to both hydrology and vegetative spe@omposition. The sites studied were Bolton Fell
Moss and Walton Moss; both sites are designatéiisSites of Special Scientific Interest and Saleci
Areas for Conservation. The relationship betweercroriopographic variation and hydrological
condition has been investigated, and also whethehn sariation is as a consequence of changes in
species composition or the morphology of the unyilegl peat surface. The sites have been subject to
regular hydrological monitoring since 2003 usingefidipwell transects established on both sites to
measure depth to water table. Vegetation quadsatecated with each dipwell were surveyed to inform
ecological condition. Micro-topographic variatiorasv measured using Leica 1200 differential GPS
surveying equipment to record such variation althregytransects and in 2m plots associated with each
dipwell. In addition to the directly measured topguhic data, a commercially available LiDAR survey
dataset was obtained for the study areas, and dhation in these data was compared with the
variability in micro-topography recorded using dGirSorder to assess the viability of using airborne
remote sensing methods to record micro-topograpladability and thus spatial variation in
hydrological condition. It is hoped that such metblogy can be used in assessment of large areas of
raised mire and may prove a useful and cost effedtiol for land managers without the additional
expense of commissioning precautionary surveys.
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Abstract number 187 — GNCEPTUALIZATION OF A BRACKISH COASTAL KARST SYSTEM:
| MPLICATIONS FOR RESILIENCE OF A GROUNDWATER DEPENDENT WETLAND

MEHMET EKMEKCI, LEVENT TEZCAN, SUKRAN ACIKEL* & DENIZ OZBEK

International Research and Application Center fard Water Resources, Faculty of Engineering,
Hydrogeological Engineering Programme, Hacettepedisity, Beytepe, 06800, Ankara, Turkey, e-mail:
ekmekci@hacettepe.edu.tr

TURKER KURTTAS

International Atomic Energy Agency (IAEA), Isotoplydrology Section, Vienna Austria.

The Gokova wetland located on the coast of the AegBea in western Turkey is dependent on
groundwater and is under protection by the MinistfyEnvironment. The wetland occurs along a
brackish springs zone discharging from a karstifiadbonate rock aquifer. The total discharge réte o
the springs is measured as about 12 m3/sec. Theyspater is slightly brackish with an average ttota
dissolved solids of 3000 mg/l. Water scarcity ie tiegion leads the authorities to develop projects
toward desalination of this brackish water for uslawever, dependence of the wetland on the
groundwater requires assessment of resilience efwdtland ecosystem. An accurate assessment of
resilience of groundwater dependent wetland requifiest a thorough understanding of the
hydrodynamic interactions between the wetland dmdgroundwater supplying aquifers. This can be
achieved by hydrogeological conceptualization oa llasis system approach. The Gokova wetland
constitutes as system interacting with a karstiagifag in alluvial aquifer and the sea water. The
complex hydrodynamics makes the problem more caagld. It is important to assess the impact of
natural (such as climate change) and anthropoggnich as derivation of some of the water for
desalination) effects on the wetland ecosystenor o any development of the brackish springs. The
amount of brackish water that can be diverted shbel calculated on the basis of how resilient the
ecosystem is against this change. This paper eatline hydrogeological, hydrochemical and isotopic
studies carried out to understand. The salinizatitechanism and to conceptualize this complex
ecohydrologic system.

Abstract number 189 — EEOHYDROLOGISCAL SITE CONDITIONS IN ALLUVIAL FORESTS WITH
FRAXINUS EXCELSIOR AND ALNUS GLUTINOSA (N2000coDE 91EQ)

P. DE BECKER* & W. HUYBRECHTS
Research Institute for Nature and Forest (INBOhi¢kstraat 25, B-1070 Brussel (Anderlecht), Belgiermail:
piet.debecker@inbo.be

“alluvial forests with Fraxinus excelsior and Alngisitinosa (Alno-Padion, Alnion incanae)” is a high
priority Natura 2000 habitat, often in deplorahbigte in Western Europe. . This habitat consisting o
several phytosociological vegetation types (i.ehé@mo-Alnetum, Carici elongatae-Alnetum,
Macrophorbio-Alnetum, Alno-Padion and Carici-rememtaraxinetum) Was studied elaborately in a
comprehensive set of reference sites in the narthart of Belgium. A number of crucial site conalits
such as groundwater dynamics and chemistry, seihedtry and texture, .) were measured; for some
variables over a period of several years. The tpiae results are synthesised in numerical as agih
a decision scheme for use in restoration projects.
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Abstract number 190 — LSE OF NUCELLA LAPILLUS L. AS BIOINDICATOR OF TBT POLLUTION
IN MARINE WATERS : NORTHWEST |IBERIAN PENINSULA, SPAIN

B. CARRO*, M. QUINTELA, J. M. RUIZ & R. BARREIRO
Department of Animal Biology,Plant Biology and Eogy, University of La Corufia, Campus da Zapatdit@)71
A Corufia, Spain, e-mail:biobce00@udc.es

The chemical tributyltin (TBT) was included in dotiling paints for boats and submerged structures
because of its high power as biocide. Its toxit#y to a total ban in 2003 in European coast aifter
series of partial regulations. One of the most ceatble examples of its hazard is imposex, the
superimposition of male sexual characters into fdmales of many aquatic gastropods. A graded
phenomenon, this disorder led in its most extrema&lyression to the female infertility in some spsci
and, consequently, to the extinction of populatidngposex in Nucella lapillus, a neogastropod that
the commonest predator in European Atlantic irdattrocky shores, is used as the official biomader
TBT because of its unsurpassable dose-dependeddysamgh sensitivity. Two indices are widely used
to assess imposex in N.lapillus, the vas deferegaesnce index (VDSI, semi quantitative scale o) 0-6
and the relative penis size index (RPSI, in %).nFri096 to 2009, we have regularly monitored the
incidence of imposex in 35 dogwhelk populationsrfrthe Northwest Iberian Peninsula (NWIP). This
extensive temporal series reveals an important dftgr 2003, evidencing the effectiveness of the
regulations implemented along these years. In fadhe survey of 2009 we detected the first case (
14 years) of a population totally free from impaskxN.lapillus the intensity of imposex is minireid

by a genetic disorder named Dumpton Syndrome (D&) inhibits the development of male sexual
characters. DS afflicts both males and femalesrbtemales DS has the advantage of diminishing the
severity of imposex in very polluted localities cAaracterization of the DS cases in our study flevaa
increase in the proportion of afflicted males frtr@8% in 1996 to 5.64% in 2009. Still females staow
more erratic evolution increasing from 3.99% in @9 to 9:18% and 8.91% in 2003 and 2006, to
experience a decrease again in 2009 (3.24%). Thdcebehaviour of females may be attributed to an
artefact of the difficulty of identifying DS femaeinder a scenario of low TBT levels. In conclusion
results show an important decrease of TBT polluaod suggest that DS may have been positively
selected due to the chronic exposure of populatoA®ST.

Abstract number 191 — MPORTANCE OF GROUNDWATER FLOW SYSTEMS IN RIVER BASEFLOW
AND ECOLOGY IN A MEDITERRANEAN CATCHMENT : SANTA COLOMA RIVER (CATALONIA , NE
SPAIN)

ALBERT FOLCH", ANNA MENCIG®? VANESSA GALAN!, OIHANE ASTUP, ALFREDO PEREZ-PARICI®
& JOSEP MAS-PLA

Unitat de Geodinamica Externa i Hidrogeologia, Dégraent de Geologia, Universitat Autdnoma de Barmz)
08193 Bellaterra, Spain. Phone. albert.folch@uab.ca

’Grup de Geologia Aplicada i Ambiental (GAiA), Centte Geologia i Cartografia Ambiental (Geocamb),
Universitat de Girona, 17071 Girona, Spain. annagiog@udg.edu, josep.mas@udg.edu

®Agéncia Catalana de I'Aigua (Catalan Agency of Waté/ Provenca 204-208, 08036 Barcelona, Spain.
oastui@gencat.cat, aperezpa@gencat.cat

Mediterranean river basins generally show seaspeebds of water shortage, mainly in summer.
During this season, when the river is more semsitiv human impacts (wastewater and water
withdrawals), groundwater contributions are sigfit in aquifer-river connected systems to keeg bas
flow and sustain a good ecological status. The abivge of this contribution is to detail the role of
groundwater in a river-connected alluvial aquifierai Mediterranean catchment where different scale
groundwater flow systems occur. This study wasieadrout at the Santa Coloma River basin (NE
Spain), a range-and-basin area where regionalsfddve an important role in the regional flow
hydrodynamics. Following the calibration of a nuioar groundwater model for the superficial aquifer,
two field surveys where carried out during SeptemP809 and May 2010. Field data include
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piezometric head in several wells of the alluvigliger, river flow measurements in 10 points al@®

km at the main stream channel, and hydrochemicalysis of major and some minor elements (F and
Br) of both surface water and groundwater. Grourtdwwaead maps indicate that the river mainly
behave as a “loosing stream” along the year, ineudhe wet season. It means that river water
infiltrates into the alluvial aquifer, which mayaip with no-flow in some reaches during the summer
months. Only at the upper reach, a “gaining stre®efiaviour permits a relatively constant water
composition in the river. Despite the dominatingao$ing stream” character, river flow measurements
and hydrochemical data indicate that regional gdawter flow systems locally increase groundwater
and surface water resources, being most importanibgl the summer months. These inputs into the
system produce an increase of the river dischdrgemay have an important influence on the stream
ecological status during the driest periods, maiirtg the some river flow and diluting waste waters
These inferences indicate that in order to presaemyeod ecological status, river discharge wilhinech
more sensitive to surface water deviations thagrémndwater extractions. Furthermore, the “gaining
stream” behaviour observed in the upper part ofriver, showing a relatively constant water quality
may allow a better ecological status than in mdsdawnstream reaches. Finally, the contribution of
regional flow systems to the river-alluvial aquifeater budget also helps to maintain a base floindu
the summer months. This groundwater input allonmesavastewater dilution and, thus, a better
hydrochemical quality in surface waters. This stwdys funded by the Catalan Agency of Water
through project CTN1001026 and by the Spanish gowent (MEC) project CGL2008-06373-C03-
03/BTE.

Abstract number 193 — RELATION BETWEEN GROUNDWATER FLOW CONDITION AND
DENITRIFICATION POTENTIAL IN THE COASTAL AGRICULTURAL CATCHMENTS

MITSUYO SAITO*

Center for Marine Environmental Studies (CMES),r&iUniversity, Bunkyo-cho 2-5, Matsuyama 790-8577,
Japan, e-mail: misaito@sci.ehime-u.ac.jp

SHIN-ICHI ONODERA

Graduate school of Integrated Arts and SciencassHima University, Kagamiyama 1-7-1, Higashi-Hhimsa
739-8521, Japan.

KOICHI OKADA

Faculty of Integrated Arts and Sciences, Hiroshitnaversity, Kagamiyama 1-7-1, Higashi-Hiroshima 78821,
Japan.

YUTA SHIMIZU

Graduate of Integrated Arts and Sciences, Hirostumaersity, Kagamiyama 1-7-1, Higashi-Hiroshima73
8521, Japan.

Many previous studies have confirmed that agricaltpractices such as fertilizer application have
resulted in nitrate (NO3-) contamination of groudey. To improve this problem, it is important to
clarify about the natural function of nitrate attation such as denitrification process in grounéwdn
recent years, several researchers have suggestethtidscape hydrogeology and groundwater flow
condition can provide an important framework forderstanding nitrate removal capacity in
groundwater of the riparian zones. However, thesatffof groundwater flow condition on the
denitrification potential has not fully evaluated the catchment scale. The objective of the stadyp i
clarify the relation between groundwater flow cditai and denitrification potential at the coastal
agricultural catchments with large nitrogen loabeBtudy area is located at Ikuchijima-island (#dy
Etajima-island (ET) which are one of the islandshea Seto Inland Sea, southern Japan. Both areas ar
temperate and marine climate region with wide egpaof orange groves. The study catchments are
mainly composed of granite and characterized atixely steep topography with alluvial fan deposits
from the midstream to the downstream area. Theresisen boreholes were installed at the coasta are
of both catchment using PVC pipes with 5cm diamélbe depths of boreholes are 3m, 15m and 30m
in the IK catchment, and 5m, 20m and 40m in thec&Bfthment, respectively. Hydraulic conductivity,
porosity, darcy flux and pore velocity were detared by laboratory experiment and in situ water lleve
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monitoring data. Simple in situ tracer injectiorpeximent was conducted at the observation boreholes
to evaluate the denitrification potential. The tesi injection experiment shows that denitrificati
occurred in the 3m and 30m boreholes in IK and 20r&T. In the groundwater of these boreholes,
darcy flux is estimated to be less than 5.3x10-3crahd pore velocity is less than 3.4x10-6cm/s.
However, denitrification was not confirmed at tHarlin IK and 5m and 40m in ET characterized by
relatively high groundwater velocity. These ressliggest that denitrification process is influenbgd
groundwater velocity, and it tends to be more siggmt in the low velocity condition.

Abstract number 194 — (MPLEX LINKAGES BETWEEN HYDROLOGIC DYNAMICS AND
BIOGEOCHEMICAL PROCESSES IN THE NEAR STREAM ZONE —NEW WAYS FORWARD

JAN H. FLECKENSTEIN*

Department of Hydrogeology, Helmholtz Center foviEonmental Research (UFZ), Permoserstrasse 13,8043
Leipzig, Germany, e-mail: jan.fleckenstein@ufz.de

Department of Hydrology, University of Bayreuth, idgrsitaetsstrasse 30, 95447 Bayreuth, Germany.
CHRISTIAN SCHMIDT

Department of Hydrogeology, Helmholtz Center foviEonmental Research (UFZ), Permoserstrasse 13,8043
Leipzig, Germany.

SVEN FREI& SVENJA BARTSCH

Department of Hydrology, University of Bayreuth, idersitaetsstrasse 30, 95447 Bayreuth, Germany.

The interface between streams and aquifers is lagrently three-dimensional zone that is typically
characterized by sharp transitions in hydraulierriel and biogeochemical properties. The dynamic
processes in this zone facilitate the exchange aieny solutes, and energy (e.g. heat) and have the
potential to affect a multitude of environmentabgesses such as groundwater recharge, environmental
flows, the transformation of nutrients, pollutatieauation, fish spawning and the selection of tabi
and refugia. Due to the high temporal dynamicsti&fagn flows and the typical geologic heterogeneity
of alluvial aquifers, stream-aquifer exchange iemfcharacterized by complex patterns in space and
time. Despite significant improvements in methodd gechniques to characterize these patterns and to
quantify exchange fluxes our fundamental understandf the intricate interplay between hydrologic
dynamics and biogeochemical processes in this andeghe implications for water quality and nutrient
cycling is still weak. Such knowledge, however, da important prerequisite for a sustainable
management of environmental and water resourcesmfbes of dynamic interactions between streams
and their near stream zone will be presented féerdint stream aquifer systems. The use of phygical
based numerical models to improve our understanafimgyocesses and to facilitate the development of
new theories and conceptual models of stream-aquiferactions is outlined using the example of a
simulation study of stream flow generation in aripn wetland. Combining new enhanced methods to
guantify spatial and temporal patterns of riverisgmjuexchange with explorative modeling could
provide a viable starting point in this context.

Abstract number 195 — EVALUATION OF SURFACE-SUBSURFACE INTERACTIONS FOLLOWING
AN EMBANKMENT OPENING FOR THE ENHANCEMENT OF STREAM-FLOODPLAIN
CONNECTIVITY

H. MONTENEGRO*
Bundesanstalt fir Wasserbau BAW, Federal Waterwayirieering and Research Institute, D-76187 Karksruh
Germany, e-mail:hector.montenegro@baw.de

For over a decade embankment opening has beensskigtlas a measure to improve the lateral
connectivity between river and floodplain duringimalations. Embankment opening initiates intense
changes in floodplain hydraulics (e.g. velocityngimg duration etc.) as well as variations in thteet

of the interface areas and hydraulic conditionsvbeh surface and subsurface water bodies. The
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reestablished hydraulic connection implies an eobiaent of surface-subsurface interactions and has a
profound impact on hydrological conditions evenlaage distances from the stream through altered
groundwater level fluctuations. For the evaluatairnthe hydrological and ecological development in
floodplains following levee opening it is essential investigate the hydraulic interactions between
groundwater, floodplain interstitial water and adjat surface water as the cardinal driving fordes.
2009 a cultivated area of more than 420 hectar@skfh?2) at the Elbe river near the village of Lamze

till then protected from natural stream dynamicsabyembankment, was reconnected to the river by a
series of breaches cut in the existing embankreating a length of about 2 km. In addition to the
breaches flood chutes were excavated in the aluvpartly down to the permeable pleistocene layers.
With flood rise the river steps from its bed andridates the floodplain through the breaches arudi flo
chutes throughout the whole floodplain area ughéortew built levee. The flood chutes act as hyiraul
link between surface and subsurface water bodieprésent the Lenzen Elbe embankment opening /
floodplain restoration scheme is among the largesfects of its kind at the European scale. The
restoration site under investigation is charadierfor many embanked floodplains. It lies on adso
valley in-filled with pleistocene fluvial gravel dnsands. These sediments are covered by silty clay
loams and river alluvium, which form the presewbfiplain surface. Due to agricultural practice the
embanked area was drained in winter and wateresdinmmer by a ditch system dug in the alluvium.
Years before opening the levee groundwater dynawére monitored. In addition rainfall, temperature
and river water level data were collected. Therriy®undwater interactions were analyzed based on a
transient groundwater model over a period of twarge These studies confirmed a close hydraulic
contact between stream and groundwater throughutte permeable sand and gravelly sediments into
which the river bed cuts. The range of propagatibstream water level fluctuations on groundwater
depends in such a layered system on weather tleatghsurface reaches the confining alluvium layer
not. A proper description of confined-unconfinedniitions proved crucial for accurate predictiohs o
groundwater reactions on stream water dynamicssé hgpects are important for ecological evaluation
since during dry seasons the duration of the graater-alluvium contact can be crucial for vegetatio
through limited root water uptake. Based on tHéed groundwater model predictions of surface-
subsurface Interactions following the embankmermnamy were carried out for large periods of time.
The nodal values of the groundwater dynamics waedyaed as graphs representing the time during
which the value the groundwater level, is equatie@éxceeded, regardless of continuity in time. €hes
graphs were evaluated in the context of a fraetgproach which allowed to quantify the changes of
groundwater dynamics in spatial manner. Field olz&ms of groundwater and surface water dynamics
during flooding and depletion following the openipigpmise insights on surface-subsurface interastion
at a relevant scale.

Abstract number 197 — MPACTS OF LAND MANAGEMENT ON STREAM WATER FLOWS IN
BLANKET PEAT MOORLAND IN THE PEAK DISTRICT , DERBYSHIRE, ENGLAND

JILLIAN C. LABADZ*, LORNA CORK , HELEN O’BRIEN, DAVID P. BUTCHER & DAVID TOPLISS
School of Animal, Rural and Environmental Sciendéattingham Trent University, Brackenhurst, Southwe
Nottinghamshire NG25 0QF, UK, e-mail: jillian.lals@ntu.ac.uk

Conservation management of blanket peat moorlameiisg pursued by organisations keen to protect
this important habitat, listed as a priority undiee UK Biodiversity Action Plan (European Habitats

Directive), but this also has implications for hgtihgical processes and water supplies. However, few
hydrological studies have extended beyond two ydéai2002 a paired-catchment project commenced to
investigate the role of gully blocking, cessatidmmanaged burning and removal of sheep grazingen t

production of stream runoff and DOC (dissolved aigacarbon) flux in the Ashop catchment of the

Peak District. Six small catchments (less than dasg km each) were instrumented. After fourteen
months of baseline data, treatments were implerdemne3 catchments in late 2003 and the managed
catchments were compared to 3 remaining “contrattlements over 3 years. Further blockages were
implemented in 2007 on one of the original unchanggchments and the investigation was reinstated
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in 2008. This paper will discuss findings on changeflow and dissolved organic carbon response. Th
impact of gully blocking on stream flows appeardorelated to catchment wetness. Evaluation of the
success of gully blocking is dependent upon thedgef the stake holders involved.

Abstract number 198 — MONSOON-DRIVEN TOTAL HEAD AND TEMPERATURE VARIATIONS AT
THE GROUNDWATER -SURFACE WATER INTERFACE — IMPLICATIONS FOR BIOGEOCHEMICAL
PROCESSES

SVENJA BARTSCH*, CRISTOPHER L. SHOPE & STEFAN PEHR
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Svenja.Bartsch@uni-bayreuth.de
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Hydrogeology, Helmholtz Centre for EnvironmentakBarch (UFZ), Permoserstralle 15, D-04318 Leipzig,
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JOHN TENHUNEN

Dept. of Plant Ecology, University of Bayreuth, Maisitatstr. 30, D-95440 Bayreuth, Germany.

Extreme precipitation events associated with a momdype climate can strongly influence the
hydrologic and biogeochemical dynamics of an entiaershed with implications for river-aquifer
exchange. River-aquifer exchange in turn can sigifly affect nutrient retention and transformatio
and therefore influence the corresponding expornuaifrients from catchments. Under monsoonal
climate conditions often more than 60% of the ahpuecipitation falls within two months. The rapid
basin-wide change in flow patterns controls thetispand temporal variability of downstream river-
aquifer exchange as well as downstream water gulging previous sub-catchment measurements as
background information, the focus of this studyoisnvestigate how monsoonal storm events affext th
dynamics of river-aquifer exchange on the reaclesaad how exchange flux reversals may influence
nutrient transformations and export. In order teestigate river-aquifer exchange fluxes, a piezemet
transect was installed across a third-order streathe Haean Catchment of South Korea, which is
strongly influenced by monsoonal storm events. pigzometers were equipped with single-channel
temperature thermistors and pressure transducelatacterize and quantify flow patterns using lasat

a tracer. The data loggers recorded the temperandenead response at 15 min intervals. In order to
investigate the biogeochemical dynamics influend®d extreme precipitation events and the
corresponding river-aquifer exchange behaviourfaserwater samples and groundwater samples were
collected once per week and at higher frequencingumonsoonal storm events. The collected samples
were analysed for nitrate, ammonium, dissolved mgyearbon (DOC) and phosphorous. River samples
were additionally analyzed for turbidity and susgexh sediment concentration (SSC). Our field data
indicate that the river reach exhibits primarilgiltg surface water conditions throughout most ef th
year. Gaining groundwater conditions at the riveach are evident after extreme monsoonal
precipitation events and are probably caused byk lsiarage effects. At the transect streambed
aggradation and degradation due to bedload trangf@sr observed, consistent with significant erosion
previously reported throughout the catchment afitreme events. Results indicate that the evergebas
changes in streambed elevation, is an additionatralbon river-aquifer exchange. Sub-catchment
measurements from 2009 indicate that nitrate cdratons in the rivers rapidly decrease during
monsoonal storm events due to dilution and the @OQentrations increase to values up to six times
higher than background concentrations. Contraryth® river water, nitrate concentrations in the
groundwater increase during storm events, wher€xs Boncentrations increase during dry conditions.
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Abstract number 199 — VARIATIONS IN BENTHIC MACROINVERTEBRATE ASSEMBLAGES WITH
PHYSICO-CHEMICAL CHARACTERISTICS IN HEADWATER

VERONICA MINAYA*
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MICHAEL M. MCCLAIN

UNESCO-IHE Institute for Water Education, Westves2611AX, Delft — The Netherlands.
OTTO MOOG

BOKU _University of Natural Resources and Life $cies, Vienna — Austria.

Invertebrate samples were collected in headwatearsts of the Mau Forest within the Mara River
Basin in Kenya with distinct land use types namiesest, agriculture and mixed. A total of 9006
individuals within 75 taxa belonging to 13 orderere identified from the 25 investigation sites. The
most dominant orders were: Ephemeroptera 41 %eRiB1 % and Annelida 17 % of total individuals.
Macroinvertebrates have remained a key indicat@hahges in the physical and chemical conditions of
aquatic ecosystems. We tested the ability of macestebrates to detect changes in the physical and
chemical conditions of aquatic ecosystems due toamuactivity, both on catchment scale and reach
scale. A non-metric multidimensional scaling (NMfBjlination method was selected for the analysis of
benthic macroinvertebrate community composition d@navas based on Bray-Curtis dissimilarity
matrices computed from log (x+1)-transformed benthka abundances. The Bray-Curtis dissimilarity
matrix was also subject to testing for effects lo¢ tvarious factors (catchment and reach scale).
Differences in location and dispersion were tesisidg non-parametric permutational MANOVA (abbr.
PERMANOVA) and a permutational analogue of the lmsest (abbr. PERMDISP). Turbidity,
conductivity and TSS showed significant differenae both catchment and reach scale (p<0.05)
demonstrating the alteration in the water chemistognposition. Single metrics like total taxa, famil
taxa, SASS score and ASPT showed a negative ciorelaith TSS and turbidity. The outcomes of this
study support the assertion that the reach is sitsenscale at which macroinvertebrate assemblages
show variation.

Abstract number 201 — TSUNAMI IMPACTS ON SOIL AND SHALLOW GROUNDWATER QUALITY
ON CENTRAL -SOUTH COAST OF CHILE

MANUEL CASANOVA & FRANCISCO NAJERA

Departamento de Ingenieria y Suelos, Facultad deois Agronémicas, Universidad de Chile, Casilia4],
Santiago, Chile, e-mail: mcasanov@uchile.cl

OSVALDO SALAZAR*

Departamento de Ingenieria y Suelos, Facultad eeozis Agronémicas, Universidad de Chile, Casilla4l,
Santiago, Chile.

Department of Basic Sciences and Environment, BaotiLife Sciences, University of Copenhagen,
Thorvaldsensvej 40, DK-1871 Frederikberg C, Denmark

Chile as mainly coastal country of Pacific Oceas Ibeen affected regularly by violent earthquakes an
tsunamis. In May 22, 1960 occurred the strongeghgaake of the twentieth century (9.4 Richter
scale), with an epicenter located in the southerh gf central Chile. The recent earthquake of &aty

27, 2010 (8.8 Richter scale) that hit Chile trigggkra tsunami that severely devastated the coastal
regions of central-south Chile. Giant waves swalatnd affecting agricultural areas where the mgjori

of the population, which is rural, is relying onaibw groundwater for their agricultural activities
these areas most farmers use shallow open dug iwelie sandy aquifers. The aim of this study veas t
evaluate the extent of the tsunami impact on suldl shallow groundwater salinity and sodicity inghe
areas, and to assess the impact of salt damagdtivated species. This study was conducted in the
costal area of Duao, VIl Region of Chile, one ¢ thost affected areas with waves up to 4 m, where
sea water inundation of cultivated lands causetsbgami has adversely affected ecosystem. Shallow
ground water and soil samples were taken aftetsilimeami in order to assess the changes occurring in
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soil chemical properties, such as pH, electricaldewmtivity (EC), cation exchange capacity (CEC) and
sodium adsorption ratio (SAR). Exchange sodium grtage (ESP) was estimated from SAR values.
Soil and water samples were collected before wirdery season. The analytical results revealed that
immediately after tsunami shallow open dug wellsy@ased salinity values over 5 dS m-1, where the
water was no longer suitable for domestic or adftical use. Similarly, the upper soil (0-30 cm) bee
saline sodic due to accumulation of soluble sdits increased soil EC and ESP immediately. In
consequence, crop cultivation in the area, mairthle@n papayo (Carica candamarcencis Hook f.),
showed visual symptoms of salt toxicity. Additiorsalil and water measurements are planning in the
same area in October 2010, after winter rainy sed3esults from this study, will help to provide-on
site technical advice and develop appropriate meastio restore the ecology and the environment of
these seriously affected areas.

Abstract number 202 — HYPER-ALKALINE AQUIFERS OF CALUMET WETLANDS (SOUTH
CHICAGO, IL): BIODIVERSITY AND REMEDIATION STUDY

K. WASKA & M. LENCZEWSKI*
Department of Geology and Environmental Geoscierideghern lllinois University, DeKalb, IL, USA, eail:
lenczewski@niu.edu

The microorganisms in the groundwater of the Lakdu@et wetlands, Chicago, IL, have been
described as one of the world's most extreme alhitdis. Over the 100 years, the wetlands have been
infilled with steel slags. The slags were deposftedh local blast furnace mills and were comprised
primarily of high-temperature calcium silicate miaks and could contain as much as 50% metallic iron
manganese, and other steel additives (Cr, Mo, Wgimg in composition within meters of each other.
The weathering of the calcium silicates subsequdottmed an aquifer with groundwater pH up to 12.8.
Previous research of the microbial communitiesleen performed on the groundwater but nothing has
been done to examine the communities in the spilsontact with this high pH groundwater. The
objective of this research project is to deternthme ecology of the microbial communities at diffare
locations of the Calumet area, and their respams@rying conditions. Also the composition of saild
groundwater communities will be compared. Resultgsst that buffering system is highly sensitive to
temperature changes (the lower the temperaturdyigher the pH), chemical analysis of sediment and
groundwater cation compositions revealed extremmeaatrations of heavy metals, and screening of
environmental DNA showed fairly large microbial ergity. The second part of this project focuses on
laboratory remediation column experiments in whigdiment from Calumet wetlands together with
three different permeable reactive barriers (stiaad, dolomite, apatite) was incubated. Theseriakgte
are reported to be capable of decreasing eithér-btite pH and heavy metal concentrations (dolgmite
or the pH (silica), or the heavy metal concentrat{apatite). Incubating the columns under defined
temperatures (4° and 25° C) resembled the mogingtrdifferences from field. The columns were
continuously flushed with alkaline water from Caktrrsite and amended with nutrients (nitrate or
phosphate). With controlled laboratory conditionsd aregular monitoring of pH, heavy metal
concentration, and microbial activity in columnleénts, we will be able to compare between pasicul
reactive barriers, incubation temperatures and timec of the microbial communities. The
multidisciplinary character of this project will gsiificantly enhance the field of environmental
hydrogeology and extremophile microbiology by nofiebings about microbial response to pH and
heavy metal remediation efforts.
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Abstract number 205 — MPACTS OF STUMP HARVESTING ON NITROGEN LEACHING AND
CARBON FLOW IN THE BOREAL FOREST ENVIRONMENT

E. KUBIN*, H. ILVESNIEMI, T. MURTO, J. PIISPANEN, OTARVAINEN, E. TILLMAN-SUTELA & A.
TOLVANEN

Finnish Forest Research Institute Muhos, FI 915abd4, e-mail: eero.kubin@metla.fi

All authors are also associated with the FFRI.I¥edniemi Finnish Forest Research Institute Vantaa.

The availability and the quality of water are sglyninfluenced by forests. To develop best forest
management practices to protect water quality pontant when the use of stumps as a source of gnerg
is increasing. However, the impacts of stump hdivgsre still inadequately understood and caneaus
a number of risks to the forest environment. Inseglacarbon loss and nutrient leaching from distlirbe
soil into the groundwater can be the most harn¥alevaluate these and other environmental impacts
the new project was launched in the Finnish FoRestearch Institute in 2007 with several research
scientists. The nutrient leaching into groundwatambon flow, microbiology, restocking and plant
succession have a significant role in the studprtmluce information for application in the fielddan
policy makers The project has been implementetiriget geographical areas in the form of an intensive
study: Southern Finland, Central Finland, and NarihFinland. The experimental layout in each area
with three replications is as follows: (1) Uncuhtol, (2) Clear-cut without soil preparation oapting,

(3) Clear-cut + patch mounding + spruce plantidy Glear-cut + 70 % logging residue removal + patch
mounding +spruce planting, (5) Clear-cut + 70 %glag residue removal + stump removal, retaining
25 stumps/ha + patch mounding + spruce planting(@n@lear-cut + 100 % logging residue removal +
100% stump removal+ patch mounding + spruce plgniihe field experiments are established in close
co-operation with UPM-Kymmene, which is one of teading companies in the utilization of forest
bioenergy. Moreover, cooperation with various ursitees will play a significant role in the project
Experimental layout, forthcoming aims, collaborati@and new results will be presented in the
conference.

Abstract number 207 — NFLUENCE OF DAM REMOVAL AND PAST SEDIMENT MINING ON RIVER
MORPHOLOGY AND BIOLOGY : EXAMPLE OF THE VIENNE RIVER (FRANCE)

STEPHANE RODRIGUES*

Université F. Rabelais de Tours, UMR CNRS 6113, I6tpiipe de Tours
NINA RICHARD & PHILIPPE JUGE

Université F. Rabelais de Tours, CETU Elmis.

JENNIFER BERTHOMME

Université F. Rabelais de Tours, Master IHBV.

JEAN-RENE MALAVOI

Office national de I'eau et des milieux aquatig@ébert Cochet.

The removal of the dam of Maisons Rouges on thandeRiver (Indre-et-Loire, France) was decided in
the Masterplan Loire Grandeur Nature and done i8919he removal of the dam, located just
downstream the confluence between the Vienne andndin tributary the Creuse River, triggered
several consequences on both physical and biologioemponents of this fluvial system. The
morphological evolution of the Vienne and CreuseeRi was monitored using a detailed bathymetrical
survey of the channel in 1998, 1999, 2000, 200252(hd 2009. Sediment grain size analysis andlaeria
photographs were also carried out in order to wtded the flushing of sediments trapped behind the
dam. The surveys highlighted a significant upstreaasion and the downstream progradation of a
bedload sedimentary wave migrating at an averadecitye of 2.5 km/year. This morphological
response of the river was influenced by the presericancient mining sites (stopped in 1998) and
bedrock outcrops. Some reaches of the Vienne desized by low bed slope values were recognized to
be preferential deposition sites. At these siteslinsent deposition exerted a strong control on the
development of in-channel species such as bentlacromvertebrates and the freshwater mussel
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Margaritifera auricularia. This mussel, protectgutire IUCN (International Union for Conservation of
Nature) was found in the Vienne in 1998. Since 2@@proximately one third of the population was
lost due to the migration of bedload sediments. tMbshe losses were due to sediment burying and
located in the part of cross sections where flowoaiy was significant. Concerning the
macroinvertebrates, the migration of the bedloatinsents triggered some temporary changes such as
the predominance of the Chironomidae family jutgrathe migration of the bedload wave.

Abstract number 209 — G.oBAL CHANGE ON RURAL WATER SYSTEMS IN SOUTHWESTERN
ANAMBRA STATE, NIGERIA

OKEKE IFEYINWA C.*

Department of Geography, University of Lagos, Laddigeria, e-mail: ifychristabelokeke @hotmail.com
ODUNUGA SHAKIRUDEEN S.

Department of Geography, University of Lagos, Lagdigeria, e-mail: odushak@yahoo.co.uk
OYEBANDE LEKAN B.

Department of Geography, University of Lagos, Laddigeria, e-mail: lekanoye @hotmail.com

Change in global climate systems are key enviromahéssues in the world today. These changes are
both naturally and humanly induced; and thus affieahkind adversely. The effects on the world water
systems especially in rural sources are alarmihg.rliral communities of Southwestern Anambra State,
Nigeria typifies rural water sources and globalrgeeffects, poor water quality from the sedimgntar
formation of the floodplain, eutrophication and ggece of water hyacinth on the surface water supply
systems. The effect of sedimentary formation ongfmindwater was determined using physical and
chemical analyses of the deep ground water. Qumestice administration and focus group discussion
were adopted to get information on the impact & é@mvironmental changes with respect to water
supply on the local communities. Ph, turbidity dnah (Fe) values were recorded respectively with
most values above the World Health Organisationdsted limits. The study examines water quality
components and its interrelationship to global geaeffect while the paper recommends that the
geotechnical changes in the ground water formateriaken into consideration for sustainable rural
water.

Abstract number 210 — GMPARISON OF FIELD -EMPLOYED EXTRACTION AND ISOLATION
METHODS TO CHARACTERIZE DISSOLVED ORGANIC MATTER FUNCTIONAL FRACTIONS IN
KARST WATERS

TERRI BROWN*
Dr. Annette Summers Engel, Dept. of Geology & Gemts, E235 Howe-Russell, Louisiana State Universit
Baton Rouge, LA 70803 USA.

Comparison of field-employed extraction and isolatmethods to characterize dissolved organic matter
functional fractions in karst waters Microbiallydnced processes in groundwater affect biogeochémica
cycling, with implications for aquatic food web wttures and pollutant mitigation. Simple metricatth
link these microbial functions with broader ecosystievel processes are lacking and limit the data
available for water resource management. Becausg marobial processes are directly influenced by
the nature and quality of organic carbon, fluoraeseespectroscopy is a powerful tool that can bd tse
characterize organic carbon as dissolved organittem@DOM) from allochthonous (i.e. terrestrial,
humic-like material) or autochthonous (i.e., midebp protein-like material) sources. Water was
sampled from a losing surface stream and correspgraive stream under base flow conditions and
limited photodegradation. The organic carbon coreppias DOM (defined as passing through a 0.2 pm
filter) was separated into four functional fracsovia Solid Phase Extraction (SPE) and ion-exchange
resins. SPE compares favorably with XAD resin attdafiltration, is selective for low-molecular
weight DOM, minimizes the use of solvents and gatien of waste products, and reduces processing
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time and sample alteration. Four sorbents wereddst a field situation. Bond Elut C18, an octadecy
bonded phase, silica-based sorbent, and Envi-$8rane divinyl-benzene co-polymer resin, retained
the hydrophobic neutral fraction at natural pH agepassed the hydrophobic acid fraction at pH 3 Th
weakly basic anion exchanger diethylaminoethyl ubele (DEAE) retained the hydrophilic acid
fraction and by-passed the hydrophilic neutral tilac DOM isolates were analyzed by Fourier
Transform Infrared Absorption spectroscopy, whiethealed notable spectral variations in the hydroxyl
carboxyl, amide, and carbohydrate groups. Sigmfia@ntrast between the hydrologic settings was
expressed in the hydrophilic acid fraction of grdwater as a ten-fold increase in relative hydroxyl
concentrations, a distinct amide peak, and incee@asdow molecular weight acids. The hydrophilic
neutral fractions of groundwater and surface wexkdibited inverse relationships in the spectrehoée
carboxyl groups and the ester/fatty acid regionrb@aydrate concentrations increased in both
hydrophobic fractions of groundwater. Results amndiciative of biogeochemical transformations
occurring along the 1.8 km flow path possibly rethto the microbial degradation of larger organic
molecules. The investigation continues to elucidh&e processes associated with these changes using
fluorescence characterization and other technigB8esh efforts to correlate DOM properties with
ecological processes may lead to the developmenhdifes and monitoring strategies needed to
enhance integrated water resource management pregra

Abstract number 211 — FRROPAGATING CLIMATE CHANGE INFORMATION TO IMPACTS ON
AQUATIC STREAM HABITATS

JONGHO KIM*, APRIL WARNOCK, VALERIY IVANOV & NIKOLA OS KATOPODES

Dept. of Civil and Environmental Engineering, Umisi¢y of Michigan, 1351 Beal Avenue, 126 EWRE, Ann
Arbor, MI, 48109, USA, e-mail: kiongho@umich.edu

PAUL WEBB

School of Natural Resources & Environment, Univgref Michigan, 1121 Undergraduate Science BuildiAgn
Arbor, Ml 48109, USA.

SIMONE FATICHI

Dept. of Civil and Environmental Engineering, Umisi¢y of Firenze, Via S. Marta 3, 50139, Firenzalyl.

A nested multi-scale, coupled model including hyolgic, hydrodynamic, and ecological models is
developed to investigate the ecological implicatidn response to streamflow variations due to
hydrological processes and climate change. Mangdietuhave recently testified that streamflow
alteration, represented by magnitude, frequencyataun, timing and rate of change, causes negative
effects on the ecological services such as fishcromavertebrate and riparian plants. Hence,
guantification of the relationship between streamfcharacteristics and aquatic habitat is an ingoort
task for ecohydrology. In this study, a comparigbrthe hydrological regime and its effect on flow
hydrodynamics is carried out for present and futalienate conditions. Future regional climate
information is downscaled from eight global cirdida models using the IPCC 4AR A1B emission
scenario. Fifty eight meteorological scenarios gemerated using a stochastic weather generator
combined with the Monte-Carlo simulation. A numbef hydrodynamic channel metrics are
investigated that have been shown to determinearstrbabitability. These are depth, velocity or
turbulent metrics (vorticity, area-integrated vaitfi, turbulent intensity and turbulent kinetic egy,
which are introduced in a spatially explicit mannBne multi-scale coupled model has been applied fo
a case study watershed located near Manchestenigdit, U.S.A.
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Abstract number 214 — REDERES: A TOOL FOR ASSESSING LONG-TERM INFLUENCE OF
SMALL DAMS ON DOWNSTREAM FLOW RELEASE OF STRATEGIC WATER RESERVOIR IN
BRAZIL 'S NORTHEAST SEMI-ARID

V. N. CARVALHO JUNIOR*
FUNCEME, Av. Rui Barbosa 1246, Fortaleza, Cearal66421, Brasil, e-mail: nilo@funceme.br

Ceara state has the largest density of small danfrazil. These small dams testify the history of
droughts and human fight for surviving on the saniit of Brazil. We recognize the role of these $mal
constructions in supplying water for diffuse popia and small villages. Although, we saw the big
number of small lakes did have cumulative impaetrgiream, changing the hydrology of bigger rivers.
This paper shows the implementation and use ofemifip simulation tool, REDERES, developed
exactly to assess the long-term mass balance foh swmplex physical setting, using simple
assumptions and extensive mapped data. We basedatalvase on NETCDF file archive standard,
solving eventual problems of large matrix storagd aomputation of synthetic time series. Results
show that, on each of the eleven basins of Cead,size and reservoir areas follow closely an
exponential distribution; and the modeled wateabe¢ captures the impact downstream on a nonlinear
fashion.

Abstract number 215 — EOHYDRAULIC MODELLING OVER DIFFERENT SEASONS WITH
VARYING VEGETATION

L. DE DONCKER?*, B. VAN DAMME, D. MEIRE, P. TROCH &. VERHOEVEN

Ghent University, Department of Civil Engineerii@jnt-Pietersnieuwstraat 41, 9000 Ghent, Belgium.

K. BUIS

University of Antwerp, Ecosystem Management Rede@&®up, Universiteitsplein 1, 2610 Antwerp, Belgiu

The presence of vegetation in lowland rivers héage influence on the flow capacity of these réver
Mowing the vegetation along the riverbed can besgsary to protect against flooding. However, this
has to happen in a controlled way driven by a desater management and policy, as vegetation plays
an important role in the whole river ecosysems.rdppr understanding of the exchange processes in
river ecosystems is therefore required. Both, aerical model was developed and measurements were
conducted. The river Aa near Poederlee (Belgiunandidrs) was selected as study area, where
discharge, water level and biomass measurementsiared out on a regular base in a period fron8200
to 2009. The vegetation biomass is low during wititee, followed by a fast increase during sprittg,
reach a maximum which remains during summer. lrurant the vegetation decreases rapidly.
Manning’s coefficient is selected to represent rgstance to flow in the model and is relatedhi t
varying amount of vegetation and discharge overydg®r. The developed STRIVE (STReam RIVer
Ecosystem) model package is set up in the FEMMEremwment (a Flexible Environment for
Mathematically Modelling the Environment) and hadseady proven its worth in a large number of
calculations. A 1D hydrodynamic model for unstef@y surface flow has been implemented, yielding
accurate modelling of surface flow characteristighich subsequently has been coupled to ecological
processes to achieve the required interaction legtvilee subsystems of the ecosystem. The original
relationship between Manning’s coefficient, amoahbiomass and discharge is optimized taking into
account that the relation between Manning's coieffic and discharge is steeper in summer than in
winter. Further, the increase of Manning’s coeffitti with the vegetation growth is larger for lower
discharges. High discharges will flatten the vefjeta with a decrease in Manning's roughness
coefficient as a result. Good results of water lewnd discharges are obtained in winter months. Th
inaccuracy increases with increasing amount of bgsn So are water level peaks broader during
summer time. This may be due to a variation ofdtwnstream Qz relation e.g. caused by the presence
of vegetation on the weir. Deviations on the maztellischarge are random.
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ABSTRACT NUMBER 219 — AN OPERATING STRATEGY FOR ECOLOGICAL WATER
REQUIREMENTS AND RUN-OF-RIVER ABSTRACTIONS FOR DOMESTIC WATER SUPPLY USING
SILOAM VILLAGE AS A CASE STUDY

J. O. ODIYO* & R MAKUNGO

University of Venda, Department of Hydrology and téfeResources, P/BagX5050, Thohoyandou 0950, South
Africa, e-mail: john.odiyo@univen.ac.za

J. G. NDIRITU

University of the Witwatersrand, School of CivildaRnvironmental Engineering, P/BagX3, Wits 2050,t&80
Africa.

B. MWAKA & C. NTULI

Department of Water Affairs, P/BagX313, Pretori@00South Africa.

The study focuses on the development of an operatmategy for optimum scheduling of low flows for
ecological water requirements and run-of-river easions for typical rural water supply schemesigsi
Siloam Village as a case study. Efficient operatbtow flow rivers in a water-stressed countrylsas
South Africa requires an operating strategy as @suben support tool. Although system operation
methods for dam supply have been developed aniedpplich methods have hardly been developed or
applied for low flow rivers used for ecological poses and water supply to rural communities
dependent on run-of-river abstractions. Simulatetff was used to derive unregulated river yield at
different levels of assurance of supply (LAS) forhdlele River at Siloam Village using 1 day Flow
Duration Curves. This was used together with théewguality data to assess the availability and
sustainability of Nzhelele River water for domestise and the environment. The results of water
resources assessment were used to derive operategyfor Nzhelele River at Siloam Village. The
results show that Nzhelele River can meet the llow fand domestic water requirements at LAS of
approximately 90% (1:10). High levels of turbidityake Nzhelele River water unsuitable for domestic
use and require treatment at point of abstractionhousehold level to reduce turbidity and
microbiological risks to acceptable levels. Theidst operating rules for Nzhelele River at Siloam
Village are that the river water can be schedukity dor low flow requirement (LFR) and domesticeus
at approximately 90% LAS, and other sources of wateuld be used to optimize the supply of
domestic water requirements. The generic operatirajegy for LFR and run-of-river abstractions has
been derived by summarizing the procedure usedvsldping the operating rules for Nzhelele River at
Siloam Village and can be applied to any river systo meet LFR and fully or partially supply the
community with water.

Abstract number 222 — LONG TERM HYDROLOGICAL MODELING OF A  HIMALAYAN
WATERSHED USING SWAT MODEL

MANOJ K. JAIN* & VINIT KUMAR JAIN
Department of Hydrology, Indian Institute of Teclogy, Roorkee, India, e-mail: jain.mkj@gmail.com

The mountainous watershed of upper Ramganga riv€umaun region of Himalaya due to its complex
topography, varied landuse and soil distributiolh foet a comprehensive distributed model to simeilat
runoff response. Review of past literature revehig in mountainous watersheds of Himalaya, the
SWAT model has not been tested. The present studgdertaken with aim to test the performance of
SWAT model in a predominantly forested hilly watexd defined at gauging site at Naula in uppermost
part of Ramganga River comprising of an area o#1€9ykm. Climatological data from 1962 to 2006 is
collected from Divisional Forest Office, Ranikheatdaanalysed to prepare climatological inputs for
SWAT model. Daily data for observed rainfall, runahd other meteorological variables at two gauging
stations namely Chaukhutia (intermediate locatdrajnage area = 573 sq.km) and Naula from 1975 to
1982 were available and used for this study. Alééldnydrological data (about 8 years) is split itvwo
groups and data of one group (i.e. 1975 to 1978%ésl for calibrating parameters of the model &ed t
data of other group (i.e. 1979 to 1982) which is used for calibration of model parameters is used
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validate model results. It is worth mentioning htrat the calibration of the parameters of the rhide
done based on the observed data at gauging stdtiaula and the calibrated model is also usedsb t
the performance at upstream intermediate gaugitegasiChaukhutia. Model performance is adjudged
based on visual comparison of observed and modepeted runoff as well as on statistical measures of
mass balance error, coefficient of determinatiod &tash-Sutcliffe efficiency (NSE). Comparative
analysis of results is done on daily and monthiyetiscale. The performance of the calibrated madel a
intermediate test site (for full data range froniv3%o 1982) has shown good agreement between
observed and model computed hydrographs at Chaakpatiging site which are comparable to NSE
achieved for entire watershed indicating the appiiity of the model at intermediate locations also
Visual hydrograph comparison reveals that barinmesextreme peak events — which the model
underestimated — the agreement between observedthaddl computed runoff is reasonably good at
daily time scale and very good at monthly time ec@herefore, the model fit can be rated as reddena
to very good. It follows that the SWAT model is &pable to even predominantly forested sub-
Himalayan watersheds.

Abstract number 225 —ENVIRONMENTAL FLOWS AND CLIMATE CHANGE IN THE EBRO RIVER
BASIN, SPAIN

J. ALCAZAR*
Department of Environment and Soil Science, Uniterd Lleida. Avda. Alcalde Rovira Roure 191. 2%®19
Lleida. Spain. E-mail: jalcazar@macs.udl.es

During the last decades, the establishment of enriental flows has become a major issue for water
resources management, especially in Mediterraneamtiées. This fact has been reflected in the
numerous methodologies that have been developestablish environmental flows in regulated rivers.
The Basic Flow (BFM) is a hydrological methodolagged to establish environmental flow regimes for
river regulation, which is becoming widely accepéatl applied in Spain. The BFM is based on natural
streamflow data (hydrological series of daily meffows) to determine key values of temporal
variability and magnitude of streamflows in order et environmental flow regimes. Thus, this
methodology reflects the main characteristics efriatural flow regime of the river, and the resolts

its application (environmental flow regime) can d&féected by both, natural or human hydrological
alterations. Climate change is one of the gredkestts facing the planet, causing effects of obffie
magnitude at regional and local scale. Some ofaperted effects include, among others, an increfise
extreme droughts and a change in the precipitatimggme, which can affect water resources
distribution and availability at the watershed levehe purpose of this study was to analyze the
evolution during the last decades of the envirortaldlow regime estimation for a Mediterranean rive
using the BFM. The Ebro river basin (Northeastepai®) was chosen as a study area. Unaltered
hydrological series of natural daily mean flowsselfected gauging stations were used as the database
for analysis. The results have been compared Jiithate indicators to look for relationships between
trends in climate change and instream flow neeltsileded by this methodology.
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Abstract number 226 —GROUNDWATER RECHARGE AND GROUNDWATER DISCHARGE : THE
ECOLOGICAL IMPORTANCE OF SPEAKING THE SAME LANGUAGE

O. BATELAAN*

Dept. of Hydrology and Hydraulic Engineering, Vrijmiversiteit Brussel, Pleinlaan 2, 1050 BrussBkdgium.
Dept. of Earth and Environmental Sciences, K.U.lssy\Celestijnenlaan 200e - bus 2410, 3001 Heverlee,
Belgium, e-mail: batelaan@vub.ac.be

M. W. LUBCZYNSKI

ITC, University of Twente, Netherlands, e-mail: tzgnski@itc.nl

Groundwater recharge seems a well known and esftaboli term in hydrology, hydrogeology,
groundwater modelling etc. However, when lookingradre detail to the processes occurring at the
groundwater table it is not so clear anymore whamnéeant by groundwater recharge. Infiltration and
percolation might lead to a ‘recharging’ processhef saturated zone. But at the same time water fro
the saturated zone might be lost due to transpiratiapillary rise or evaporation from the grountéxa
This results sometimes in the use of terms likereeharge, effective recharge or negative recharge.
Hence, it is unclear if researchers use the tesuoharge’ for the same type of flux process. This
condition of vagueness is also reflected in how ribgharge process is incorporated and has to be
parameterized in different hydrological models. ifikar problem exists for the term ‘groundwater
discharge’, or is it maybe ‘seepage’? Also herdeginon exists between researchers, when hydrokgist
cooperate in multidisciplinary teams e.g. with egts. This ecological term is important since ynan
high biodiversity locations are groundwater depandand receive therefore a contribution of
groundwater discharge. If we want to understandebehe functioning of vegetation types such as
phreatophytes, or wish to protect these groundwigpendent terrestrial ecosystems, we will firsteha
to better define which processes are occurring espkcially agree on how we define the eco-
hydrological terminology. Few authors have exgljcitied to clarify this terminology in a generakea
specific way, which results inconsistencies. Thisnost likely because the interpretation of thenger
seems to be dependent on regional hydrogeologyatit differences and national differences. In this
contribution we aim to review some of the import@rms used in dryland and wetland eco-hydrology
for describing relevant processes at the intertddbe groundwater table. We will give examples and
propose a conceptual sound structure for an unambgyuse of terms.

Abstract number 228 —FLOOD RISK ANALYSIS IN AL-MADINAH AREA, WESTERN SAUDI
ARABIA

ALI M. SUBYANI*

King Abdulaziz University, Hydrogeology Department.

P. O. Box 80206, Jeddah 21589, Saudi Arabia. E:msilbyani@hotmail.com

AHMAD A. AL-MODAYAN

King Abdulaziz University, Geography Department( Box 80206, Jeddah 21589, Saudi Arabia. E-mail:
amodayan@gmail.com

Al-Madinah area which is located in western Saudibia, as an extremely arid region, is charactdrize
by extremely high spatial and temporal variabitityd unpredictable rainfall. This area is also stthje
flash floods occurring immediately after heavy aftabrt rainstorms, which is causing of loss human
life, infrastructures and properties. This valuadohel important area needs sustainable developrardts
saving from flood hazards. Unfortunately, suitadhel continuous hydrometeorological data are limited
or incomplete. In the present work, a runoff moadelapting the method of Soil Conservation Service
(SCS), was built for 5 ungauged dry wadis in Al-Medh area. 16 rain gauges of annual maximum
daily rainfall that have a recorded length of @iske30 years in this area were analyzed and dewitéd
EV1 probability density function in different retuperiods. The results of EV1 pdf's and the resoiits
morphometric parameters of the wadi catchmentsclwtderived from Digital Elevation Model.
Hydrographs with different return periods were dmawRegional maps of maximum probable
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precipitation (PMP) and probable maximum flood (PMtere also produced for study area. These
results can help to make significant decision mnping, management, operation and maintenance of
flood occurrences related to social, environmeatal engineering activities in this important aréa o
Saudi Arabia.

Abstract number 230 — DEVELOPING INTEGRATED HYDROLOGICAL MODEL FOR RIVER
ECOSYSTEM ASSESSMENT

Y. SATO*, Y. MICHIHIRO, Y. SUZUKI & T. KOJIRI
Disaster Prevention Research Institute, Kyoto Unsitaz Gokasho, Uji, Kyoto 611-0011, Japan, e-mail:
satou.yoshinobu.3e@kyoto-u.ac.jp

With the increasing concern of global warming, fiyerological impact of climate change has attracted
considerable attention. It will also induce theraies in available water resources in the globdésta
resent years, the global climate model, especitly, general circulation models (GCMs) based on
physical principles of fluid dynamics or heat ardliation transfers, are becoming the most reliable
tools for projecting future climatic environmenty Bsing global GCMs, the changes in air temperature
the amount of sea or glacial ice, ground watehaaquifer, precipitation supply and evapotrangipina
losses are projected in the continental or regiosedles. In the hydrological point of view,
disappearance of a permafrost layer, a glacialseeges and change of snowfall/melt will induce a
severe impact on the water cycles in the cold regiboreover, the magnitude and frequency of the
extreme event such as heavy rain accompanyinganigiphoon will cause serious flood disasters in the
humid regions, and they are projected to increagbe end of 21st century with the global warming.
From ecological stand point of view, the potengi@aporation will increase with directly correspdnd
the air temperature rise. However, the actual evapspiration often does not increase with air
temperature rise because it is restricted by salstare content and vegetation physiology (i.e.
photosynthesis activities). The spatial distribasiaf potential vegetation are mainly dependen&ion
temperature and available water in the root zomxoAding to warmness index and wetness index
analysis, the potential vegetation will change i§icemtly until the end of this century, and it Wdlter

the long-term regional water balances. On the dthed, change of the stream flow regime such &s flo
velocity, water level and water temperature/qualityl have large influence on river ecosystems.
Therefore, in order to conserve biodiversities andlarify its potential impacts on hydrologicaloty,

the ecological and environmental knowledge mustdiaborated with the hydrological studies more
closely. Under these circumstances, to clarifyebe-hydrological impact of climate change, we afiem
to improve our distributed hydrological model cdlldHydro-BEAM (Hydrological river Basin
Environment Assessment Model) for River Ecosystesessment. The model can predict not only river
discharges but also water temperature by usingae@&CMs output. In this paper, we try to apply our
model to some major river basins in Japan anddotte our model performance for integrated eco-
hydrological impact assessment under the globamivey.

Abstract number 231 —SPATIAL VARIABILITY IN GROUNDWATER N2 AND N20O IN THE SAN
JOAQUIN RIVER

SARRA HINSHAW* & RANDY DAHLGREN
Land, Air and Water Resources, University of Catifa, Davis, One Shield Rd., Davis, CA 95616.

Groundwater inputs from agricultural areas can rsexere negative effects on water quality with high
nitrate concentrations being a major concern. Ripazones are important ecological habitats that
mitigate nitrogen loading from groundwater discliagginto rivers primarily by denitrification.

Denitrification is a permanent removal of nitratednaerobic microbial communities via the reduction
to NO, N20 and N2. However, previous studies hdwvewvs that these areas can be source of N20
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emissions. Although removal of nitrate through thffigation is advantageous from a water quality
perspective, N20 is a harmful greenhouse gas. Sthidy aimed to investigate nitrogen dynamics and
dissolved N gases in surface and groundwater ofipaeian zones of the San Joaquin River. Excess N2
and N20 concentrations were measured in surfacg@mohdwater at 4 locations along a 33 km reach
of the river. Samples were collected within bandlisents and 5 transect points across the riveeatihd
intervals between 2-3 cm and 150 cm. Dissolved M2 &r were measured by membrane inlet mass
spectrometry and used to estimate excess dissdl2ecbncentrations. Dissolved N2O concentrations
were measured using the headspace equilibriumitpehand analyzed with a gas chromatograph. Both
N2 uptake and excess N2 were present, ranging #@#0 to 8.65 N2 mg/L with a median
concentration of 1.20 N2 mg/L. Significantly lomesncentrations of N2O were present ranging from
0.0 to 0.12 N20 mg/L. Deeper groundwater sites gigdificantly higher N2 and N20O concentrations
coinciding with decreased O2. The presence of exiisand low N20O concentrations documents the
importance of denitrification in removing nitrate@m groundwater. Further investigation will examine
N20O emissions from riparian soils and benthic sedit® using static chambers and focus on nitrogen
pathways that contribute to high ammonium concéptra with increasing depth.

Abstract number 232 —USE OF A REGIONAL GROUNDWATER MODEL TO ASSESSAREAS
POTENTIALLY AFFECTED BY GROUNDWATER ABSTRACTION

MARLENE ULLUM*

Dept. of Water Resources and Geophysics, COWIIBlg 2, 2800 Kongens Lyngby, Denmark, e-mail:
mum@cowi.dk

PIA L. NIELSEN & SIGNE N. LARSEN

Dept. of Nature and Environment, COWI, Paralle®ep800 Kongens Lyngby, Denmark.

MICHELLE N. KAPPEL

Kgbenhavns Energi, @restads Boulevard 23, 2300 izha S., Denmark.

Modelled results from a regional groundwater moakel evaluated to identify areas environmentally
affected by changes in groundwater abstractionrélgdists and ecologists have discussed and agreed
on different types of results that could be usethdgators for a potential impact on the environine
Focus has been drawn towards any ecological eftactsrotected biotopes (according to The Danish
Nature Conservation Act) and especially sites dhedgd as Natura 2000 sites by The Habitats Directiv
(Council Directive 92/43/EEC of 21 May 1992 on danservation of natural habitats and of wild flora
and fauna) or the Bird Directive (Council Directigd09/147/EC of 30 November 2009 on the
conservation of wild birds). The consequences efg¢hchanges are still to be evaluated as part of an
Environmental Impact Assessment (EIA). Groundwestehe dominating resource of water for drinking
water in Denmark. The implementation of the EU Wdtemework Directive (Directive 2000/60/EC
establishing a framework for the Community actiorihie field of water policy) has increased the focu
on available water resources and sustainable usewhter resources are limited in the Copenhagen
area and the competition for water between therenment and the human demand is a recognised
problem. The regional water supplier, Kgbenhavnergn abstracts 55 million m3/year from 55 well
fields. These are often situated near streams awdldnds where the water is abundant, but these
locations do also imply risks for reducing the wdlaw in the streams and affecting the environmant
the adjacent wetlands, meadows and bogs. As part &lA, a regional and integrated groundwater and
surface water model has been developed coveringrtie Zealand (9,400 km?2) with a grid spacing of
500 m. Three types of modelled results have beerd ue identify areas which need further
investigations and detailed ecological considensti;egarding any consequences for the environment.
Firstly; the stream discharge during the summerthm(base flow) is evaluated and minor reductions
from 5 up to 10 % compared to natural conditioresusually acceptable. Secondly is the water table i
the surface layer evaluated. It is estimated tbductions of the water table larger than 0.25 mictou
have an impact on the environment. Thirdly, thedion and range of the vertical flow of groundwate
is considered. The protected biotopes affected Hgnges in the groundwater flow are mainly wet
biotopes and these could be sensitive to smallgdsim the water flow. The water flow is typically
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upwards in these areas and a reduction or a chandee flow direction could be crucial. Thus the
gradient and flow in the upper layers are evaluaRekults are presented from a Natura 2000 site
(Vasby Mose) where a large protected biotope hasxi=sied with several well fields for many decades.

Abstract number 234 —COMPARISON OF WATER QUALITY OF SED STREAM IN VESZPREM AND
HOLT-SEBES-KOROS TOGETHER WITH SEBES-K OROS IN BEKES

ZSOFIA KOVACS* & AKOS REDEY

University of Pannonia, Department of Environmeigagineering , H-8200 Veszprém, 10 Egyetem Street,
Hungary, e-mail: zsofiakovacs@almos.uni-pannon.hu

ZOLTAN ZSILAK

University of Pannonia, Department of General aratdanic Chemistry, H-8200 Veszprém, 10 Egyeteraehtr
Hungary.

CSILLA SZALKAY

Szent Istvan University, Department of Landscapeldgyy, H-2103 Godod, 1 Pater Street, Hungary.

The most essential purpose of the modern sociedbles to handle and find solution for environmental
problems especially water pollution that is serinasonly for present but future generation. Asltsel

to our surface water has become more significans@guently a continuously increasing demand has
been created for adequate quality and quantity rwatee Water Framework Directive is a long-term
water policy of the European Union. Aim of WFD tsetclassification and protection of the water
according to consistent viewpoints. Objectiveshef tesearches are the identification and testirtheof
effects of the potential pollutants sources anticali sites in Séd (Veszprém) and in Sebes-Kdrés in
Békés. According to measurement taken on fieldlabdratory the water quality of Séd and Koérds is
classified excellent and good but in some caseemaiality is categorized as tolerable. Several
parameters refer direct flowing of sewage that iregufurther detailed measurements. In conclusion i
both cases the pollution resources originated fpoint sources such as sewage treatment, husbandry.
These activities have significant effect on the liggiaof surface water. Further measurements are
required that the pollutant sources are becomdyddsntified. Information about water quality iré&
and Korgs are available at Local Governments. Tiikgcal polluted sites have been assigned so
collective action plan have to be worked out base®VFD instruction.

Abstract number 237 —THE EFFICIENCY IN NITROGEN REMOVAL OF A IRRIGATED BUFFER
AREA

BRUNA GUMIERO*

Department of Evolutionary and Experimental BiolpBplogna University, Italy; e-mail:
Bruna.gumiero@unibo.it

BRUNO BOZ

Department of Agricultural Biotechnology, Univessidf Padova, Agripolis, Viale dell'Universita 165320
Legnaro

PAOLO CORNELIO

Drainage Authority Dese Sile, Mestre-Venice, Italy.

Semi-natural floodplains, where the water flow mbetstrongly managed as it occurs for instance in
drained wetlands, can potentially remove large anteowof nitrate. A pilot-scale experimental system
(0,8 ha), located 15 km from Venice, was planneatilawilt to demonstrate the efficiency of the wooded
riparian soil in removing the exceeding nitrogeonirthe river flow. The experimental site was binlt
1999 on an area previously used to grow arablescritpwas constructed to allow the precise
management of the system hydrology, because thar wgatlectrically pumped from the Zero River into
the irrigation ditches (ridges). The particulausture, characterized by ridges and furrows, fatés
sub-surface water flow through the woodland arée. dreation of a suspended artificial aquifer, @eld

in contact with the groundwater, was the resulthef artificial irrigation. A grid of 30 piezometevgas
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used to measures the sub-superficial water levatltarcollect water samples. A detailed monitoring
program has been carried out since October 1999 oge data base of meteor, hydrology, water
quality, soil chemical parameters and denitrifigatrates, is now available. The experimental sis w
monitored in two periods; first for three yearsnir@000 to 2002, and then again from 2007 to 2010.
Thanks to this second monitoring opportunity it yeassible to evaluate the long term efficiencyhsf t
site. The results indicated that the nitrates te&irrcapacity increased strongly from about 40 5668
from the first to the third year. Overall, totatrogen retention increased from 26% in the firsiry¢o
62% in the third year. In 2008 was possible totstamew experiment and to remarkably increase the
discharge in the system. The results confirmedpiteentage nitrate reduction capacity of the system
and as a consequence the quantity of nitrate rdm@shigher. In 2009 and 2010 we are analysing the
efficiency of the system after adding higher amewftnitrogen.

Abstract number 238 —APPLIED STUDIES ON BUFFERING CAPACITY OF AN EXPERIMENTAL
RIPARIAN WOODLAND FOR THE TREATMENT OF DIGESTED SLURRY

BRUNA GUMIERO*

Department of Evolutionary and Experimental BiolpBplogna University, Via Selmi 3, Bologna 40126y, e-
mail: Bruna.gumiero@unibo.it

BRUNO BOZ

Department of Agricultural Biotechnology, Univessidf Padova, Agripolis, Viale dell'Universita 165320
Legnaro (PD), Italy.

This study is part of a main project, calls “Ridwaflui” conducted by Veneto Agricoltura, aimed to
study and evaluate currently available solutions rieducing groundwater and freshwater pollution
originating from digested slurry produced by biogéts. The experimental site is located, 15 komfr
Venice, within a forested buffer area of about aQlmat was planted in 1999, in historically reclatm
land where the crop fields are lower than the Riltes irrigated with freshwater from the riveg that

the wet woodland can operate similarly to a natuigdrian woodlands. The experimental site, a
monospecific (Platanus hibrida) productive woodl|ascalers a total area of two plots (0.35 ha edah).
the two plots the trees were partially clearedlimaathe slurry distribution and the remaining tsesct

as a buffer strip. One plot is irrigated as allaripn woodland while in the second one, there is no
irrigation. In the first plot as a consequencehef irrigation (about 17,500 m3 year-1), a perctpdfar

is created with the water level between 25 to 6(elow the soil surface. The upper 15 cm soil lager
subjected to the normal seasonal cycle. The seglotds characterized by the natural fluctuatiornhaf
water table. The impermeable clay-soil makes tlstesy very conservative and as a consequence the
digested slurry was applied within parallel furrok@15 cm depth and sprinkled one per year. Fr@n th
first results, of water collected within the ungated zone, was possible to see how the two tredsme
(irrigated and no irrigation) act differently. Theigation water seems to actively wash the nitrate
produced by the digested slurry toward the lowgerds at 30 and 50 cm depth. As a result the nitrate
concentration increased (up to 86 mg/L) also inattdicial aquifer sample in the well located dret
edge between the distribution zone and the wooddferbzone. In the area without irrigation the
digested slurry is stored in the upper soil ungihby rain moves it very slowly toward the groundewva
Thanks to this conservative situation the nitrogemount could be used more efficiently by the
vegetation (uptake) or converted into gaseous mtdedhroughout the denitrification process.
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Abstract number 240 —INVESTIGATION OF DIFFUSE GROUNDWATER CHEMICAL IMPACTS ON
GROUNDWATER-DEPENDENT TERRESTRIAL ECOSYSTEMS IN ENGLAND AND WALES:
| MPLICATIONS FOR WFD GROUNDWATER BODY CLASSIFICATION AND PROGRAMMES OF
M EASURES

MARK WHITEMAN*

Environment Agency for England and Wales, Riversi$tg 21, Park Square South, Leeds, LS1 2QG, United
Kingdom, e-mail: mark.whiteman@environment-agency.gk

ANN SKINNER

Environment Agency for England and Wales, Bath Roadstrial Estate, Chippenham, Wiltshire, SN14 QAB
United Kingdom.

GARETH FARR

Environment Agency Wales, Cambria House, 29 NewRogd, Cardiff, CF24 0TP, Wales.

ANGELO PAPAIOANNOU, AMANDA COFFEY & LAURA BELLIS

Schlumberger Water Services, The Pump House, Géithrshrewsbury, Shropshire, SY1 2DP, United Kiogd
PETER JONES

Countryside Council for Wales, Maes-y-Ffynnon, Pesgarnedd, Bangor, Gwynedd LL57 2DW, Wales.
ROB LOW

Rigare Ltd., 6, Claremont Buildings, Shrewsbury,1ShNRJ, United Kingdom.

ANDREW BROOKS

Entec UK Ltd, Canon Court, Abbey Lawn, Abbey Foteg&hrewsbury, SY2 5DE, United Kingdom.

Procedures for risk screening and assessmentrofisamt damage to groundwater-dependent terréstria
ecosystems (GWDTEs) for EU Water Framework DirectifFD) implementation have been
developed by the Environment Agency for England Wrales (Hulme et al 2007; Brooks et al 2009;
Whiteman et al 2009; Whiteman et al 2010). Fieldestigations have been undertaken at a small
number of wetlands to test the procedures, anthpwdve our ability to detect significant damage and
help us to prevent further deterioration in grouathw status. This paper reports the results ofethes
investigations, which focus on diffuse groundwatdremical impacts, and their implications for
significant damage assessments, research neegmohbaoy implementation through groundwater status
assessments in the second cycle of WFD river balsinning. Investigations have been based on a
source-pathway-receptor approach, quantifying thigseages at each site. Multiple sources and
pathways of nitrates have been demonstrated bynbioation of techniques, including high resolution
logging of multilevel piezometers, combined withdhychemical and nitrogen isotope sampling,
geophysical and hydro-ecological surveys and eambgnapping. At each stage of the investigation,
the eco-hydrological conceptual model has beerewsd and updated by a multidisciplinary team of
ecologists and hydrogeologists. It has also be@witant to consider the timing of impacts and laggt

in the ecological response, as some GWDTEs maybstiresponding to historic chemical pressures
rather than current pressures. The results sugbest desk-based risk screening procedures are
inadequate on their own to confidently predict likelihood of significant damage. A combination of
risk screening methods and targeted site-basedasaligsis will be required to ensure good status of
WFD groundwater bodies in future river basin cycBie specific chemical data are required, along
with knowledge of hydrological and chemical thrdslsoto trigger detailed assessment of significant
damage. Existing groundwater monitoring networksnad provide this site-specific data. Multiple
sources and pathways may contribute in combinaticgutrophication- related impacts or damage (for
example atmospheric deposition of nitrate), makmpgact assessment more complex. The implications
of the investigations for WFD Programmes of Measurgroundwater quality sustainability and
effective management of the GWDTESs will be discddsehe paper.
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Abstract number 241 —HYDRODYNAMICS OF PHYTOPLANKTON BLOOM IN SHALLOW WATER
ENVIRONMENTS

PENG WANG, ZHIXIAN CAO* & GUANGMING TAN
State Key Laboratory of Water Resources and Hydrepd=ngineer Science, Wuhan University, Wuhan 432007
China.

Phytoplankton bloom is often seen in shallow waterironments, such as lakes, rivers and reservoirs.
Its occurrence can be a threat to the securityheftydro-ecological systems. In China, this is of
increasing concern as related to the tributarigstime Three-Gorges reservoir, the downstream refich
Hanjiang River in relation to the mid-route of tBeuth-to-North Water Transfer Project, and also the
proposed dam across the northern end of Poyang Pakikem from the Yangtze River. One of the key
factors for the occurrence of phytoplankton blooinsthese cases is the substantially altered
hydrodynamic regime due to the construction ofldrge-scale dams. This study aims to identify the
threshold hydrodynamic conditions for the occureeraf phytoplankton blooms under differential
nutrients and light inputs in shallow waters. A plaa hydrodynamic-ecological model is deployed
based on the fundamental fluid dynamics and suggesddiment transport theory. Three background
conditions are considered, i.e., light limited, rrerit limited and light-nutrient limited. It is foul that
phytoplankton population develops in time and spappreciably differently under the distinct
background conditions. In shallow waters, phytoktan population develops rather uniformly along
the flow depth in the early stages, but it can e¥ab appreciably differential in the long run, ganto

the case in deep waters. The implication of thiseokation is clear, i.e., existing models hydro-
ecological models based on depth- or cross-seatieraging is not justified and warrant reformulatio

Abstract number 242 —NUTRIENT VARIATION FROM UPSTREAM TO DOWNSTREAM . EFFECT
OF GROUNDWATER DISCHARGE AND RIVER TOPOGRAPHY

SHIN-ICHI ONODERA*, YUTA SHIMIZU & YOSHIAKI KATO
Hiroshima University/ Kagamiyama, Higashi-Hiroshini@98521 Japan.
MITSUYO SAITO

Ehime University/ Matusyama, Japan.

MAYUMI JIGE

Chiba Science University/ Choshi, Chiba, Japan.

JINYEON HWANG

Pusan National University/ Busan, Korea.

Nutrient condition in water environment controlg #cosystem. Groundwater discharge to the oceans is
significant as nutrient supply (Slomp et al, 200%).€This situation is similar to the nutrient cdtiah in
rivers. Most of river line generally is dischargea of groundwater, but a part of river line ishage
area of groundwater. In addition, nutrient concatiin changes by the trap in dammed lake in the way
of flowing to downstream. On the other hand, redemtnan activity has caused the intensive and
excessive supply of nutrient. To clarify the nutti€ondition in river environment, it is necess&y
confirm the groundwater discharge to river as vesllestimate the nutrient load by human activity.
However, these types of researches have not bewtucied enough. In this research, we aimed to
confirm effects of groundwater on nutrient supmyrivers of various properties. Our research aseas
around Hiroshima of western Japan and around Bo$aouthern Korea. We collected river water
samples from upstream to downstream. All water $esngrere analyzed in the laboratory for the
222Rn, nutrient and inorganic element concentrati@spectively. In addition, water samples of
groundwater around there, bottom sea water, ared water at some points around the station were
collected. Spatial variations from upstream to detwgam in 222Rn and nutrient concentrations
indicated decreasing trends. These suggest thdtvisa®r is source area of nutrient. But some areas
midstream had high values, and it indicated hetsegus groundwater supply. Phosphorus
concentration increased in downstream. It was mighgroundwater of discharge area and downstream.
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This also suggests phosphorus supply by groundwtderivers. Especially, the phosphorus
concentration was high in the tidal river. This \bie supplied by the diffusion from river bed
sediment as well as by groundwater discharge.

Abstract number 243 — SMALL RESERVOIR EFFECT ON SEASONAL VARIATION OF RIVER
NUTRIENT FLUX

Y. SHIMIZU*, S. ONODERA & G. JIN

Graduate School of Integrated Arts and SciencessHima University, 1-7-1 Kagamiyama, Higashi hiriosa,
739-8521, Japan, e-mail: y-shimizu@hiroshima-upac.j

M. SAITO

Center for Marine Environmental Studies, Ehime @nsity, 2-5 Bunkyo-cho, Matsuyama, Ehime 790-8577,
Japan.

As macronutrients are required by primary produrctd phytoplankton which is a base of food chain,
nutrient dynamics such as nitrogen, phosphorus silichte is important for river, lake and ocean
ecosystems. Surface water bodies with very low oiglosuch as lakes and reservoirs has typical
biogeochemical properties, in which nutrient exdemates between dissolved content and solid
content, and water body and bed, are relativelgelatthan nutrient counterchange rate in them.
Therefore, nutrient concentrations of input to resies are usually different from them of outpub T
confirm the nutrient discharge and condition inerss and reservoirs, it is important to estimate and
evaluate nutrient exchanges in reservoirs. Thectibgeof this research is to confirm nutrient exapa
processes in a small reservoir in a suburban lvetiina developing city in Japan. The study arethés
Takaya River watershed in western Japan with tea af 141 km2. It is a tributary of the Ashida Rive
There are many small reservoirs on the main streEamrrigation to expanded paddy field in the
watershed. In the reservoir, it was confirmed tstitrification in the surface of reservoir bedisseht
proceeded as well as nitrogen assimilation by pdisttkton. That is a nutrient absorbing process in a
reservoir. On the other hand, ammonium was prodbgedineralization of organic matter in sediment.
These estimated dissolved nitrogen (DN) flux by sri@slance method suggested nitrate was removed in
the reservoir. The removed amount was dominatemksbimilation process in the summer season and by
though denitrification process in autumn seasoraddition, diffusion of nutrients such as N, P &id
from sediment has been estimated by concentratemtient and diffusion coefficient from pore water i
the sediment to the water body, with considering Water flow from water body to bed sediment
according to hydraulic gradient. The diffusion flofknutrient from bed sediment to water body haenbe
large throughout the year. In summer, input nutriierx decreased in the reservoir due to large tix
nutrient absorbing in the reservoir. On the othandy output flux increased due to large flux of
diffusion flux in winter. Such small reservoirs adly distribute in a mid to downstream area of a
watershed. Therefore, such large effect of smaillsaan nutrient discharge should be considered more

Abstract number 244 — HOT MOMENTS IN COLD SPOTS MULTI-SCALE TRACING OF
REACTIVITY HOTSPOTS IN HYPORHEIC ENVIRONMENTS

STEFAN KRAUSE*
Earth Sciences and Geography Dep., Keele Univetségle, Staffordshire, ST5 5BG, United Kingdom. d&lm
s.krause@esci.keele.ac.uk, phone: (+44) 01782 $348 (+44) 01782 715261.

This study presents a combined application of iisted sensor networks, in-stream geophysical
exploration techniques and multi-scale approaclidsyporheic pore water sampling for investigating
the reactive transport of nitrate at the aquifeeriinterface of a UK lowland river. Spatial patterof
hyporheic redox-conditions, dissolved oxygen arghoic carbon content as well as concentrations of
major anion including nitrate and its decay produwve been observed in 48 nested multi-level mini
piezometers and passive gel probe samplers. Thartgip pore water sampling identified hot spots of
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increased nitrate attenuation beneath semi-cowfipieat lenses in the streambed. The intensity of
concentration changes underneath the confining peakets has been found to correlate with the state
of anoxia in the pore water as well as the supplgrganic carbon and hyporheic residence times. In
contrast, at locations where flow inhibiting pestdrs were absent or disrupted — fast exchangesbatw
aquifer and river caused a break through of nitvéiteout significant concentration changes along th
hyporheic flow path. In order to identify the sphfpatterns of reactivity hot spots in the streambe
distributed temperature sensor networks and hydoplysical exploration methods have been applied
to identify the structural streambed heterogeneigiuding location and extend of flow inhibiting
structures and to trace the exchange flow pattbetween groundwater and surface water. At focus
areas characterising representative streambed gpbindeatures, the complex spatial distribution of
highly conductive sandy and gravely sediments intrast to semi-confining, low conductivity peat
lenses has been identified by in-stream ground tpstivey radar. Reach scale spatial patterns and
temporal dynamics of aquifer-river exchange flukese been analysed by heat tracer experiments
based on Fibre-Optic Distributed Temperature Sgn@dt®-DTS) in combination with 2D thermocouple
arrays and a small scale heat pulse injection ndstfar tracing shallow (25 cm) hyporheic flow paths
Temperature survey results indicate that during sem patterns of cold spots in the investigated
streambed sediments can be attributed to fast dveater up-welling in sandy and gravely sediments
resulting in low hyporheic residence times. Coningsconditions were found at warmer areas at the
streambed surface where groundwater — surface watdtange was inhibited by the existence of peat
or clay lenses within the streambed. FO-DTS obsemns of regional groundwater up-welling patterns
were complemented by heat pulse injection expetisnerich provided essential information of the
shallow (< 25 cm) aquifer- river exchange fluxes.

Abstract number 245 —ANALYSIS OF THE DEGREE OF CONNECTIVITY BETWEEN THE SAO
FRANCISCO RIVER AND RIPARIAN LAGOONS : EVALUATION OF THE HYDROLOGY AND
PHYSICAL AND CHEMICAL VARIABLES

P. FERRO*, L. LUZ & F. GENZ
Dept. of Environmental Engineering, Engineering@@ghRua Aristides Novis 02, 4nd floor, Federal Wmbity of
Bahia, Salvador - Bahia - Brazil.

Threats to aquatic ecosystems are increasinglyiseone situations often leading to irreversible loks
biodiversity and environmental services. Therefive identification, reduction and reversal of these
impacts should be based on understanding the ecalogrocesses responsible for biodiversity and
productivity in the existing environment. The rixfesodplain tropical systems are integrated ecasyst
that create aquatic and transitional environmehes facilitate the maintenance of considerable
biodiversity. The periodic flooding of rivers protes an increase of habitats, redistribution and
dispersal of young fish and adults. However, oxlakes that are not flooded regularly fail to seage
breeding refugee, affecting the future recruitmehtspecies to the adult population. This research
highlights the effects of damming on the river $aancisco, the 4th largest Brazilian river, on your
flooding areas. The system of dams and the eightpplants, impose profound changes in hydrology
resulting in serious environmental and ecologiaahsequences. It is of fundamental importance to
identify the situation of the connectivity of thear and adjacent water bodies, especially thedagpin
order to have an estimate of the prospective palefdr providing environmental and ecological
services. This study analyzed physical and chemiaahbles of water in the lower course of the Sao
Francisco River and two lagoons, considering theditons of water flow and local topography. The
research is based on observing the degree of sudiagd ground connections of the river with these
lagoons, both hydraulically and in terms of wateal@y in order to recognize patterns of exchangg a
mutual influence.
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Abstract number 246 — CONTAMINANTS IN A MUNICIPAL WASTEWATER PLUME IN
GROUNDWATER DISCHARGING TO A RIVER

D. R. VAN STEMPVOORT?*, G. BICKERTON, J. GRABUSKI,.lBVERKO & J. ROY
Environment Canada, 867 Lakeshore Road, P.O. B6®,Hurlington, Ontario, Canada L7R 4A6.

In a municipal wastewater plume discharging to Atleabasca River at Jasper, Alberta, the following
pharmaceuticals were found to be prevalent at tigmecentations in samples collected in 2009:
carbamazepine, clarithromycin, lincomycin, primidand sulfapyridine. Other contaminants that were
commonly detected in 2009 samples included caff@ognine, the artificial sweetener acesulfamel an

nutrients. Carbamazepine and acesulfame were $§rongelated in these samples. A larger suite of
samples to be collected in September 2010 will Alsaliscussed, in particular, from a shallow zone
immediately beneath the river bed where the plundischarging (hyporheic zone), in order to probe
the behavior of these contaminants as they diseltarthe river.

Abstract number 247 —HYDROLOGIC , 1D- AND 2D-HYDRAULIC STREAM MODELLING — AN
INTEGRATED SYSTEMS APPROACH FOR RIVER RESTORATION

JENS KIESEL", BRITTA SCHMALZ", DANIEL HERING?& NICOLA FOHRER'

!Department of Hydrology and Water Resources Managenthristian-Albrechts-University Kiel, Olshausén
75, 24098 Kiel, Germany.

?|nstitute of Biology, Applied Zoology/Hydrobiologyniversity Duisburg-Essen, Universitatsstrassé5a.41
Essen, Germany.

Aquatic freshwater habitats are strongly influenbgchuman activities along the water course bui als
by land use and catchment management. In ordendostiitable measures to improve habitat quality
ecohydrological models can help to assess the imgfaenvironmental stressors. For a comprehensive
analysis however, landscape processes as well siedm processes have to be modelled in an
integrated manner and in a satisfying resolutionbAsis for our modelling system we used thredyfree
available models, first the river basin model SWAUT2 (ARNOLD et al., 1998) to evaluate water
balances and erosion as a function of catchmemactaistics. In order to include the flow velocity
regime, the water depth profile and instream sedirtransport processes, a two-step hydraulic model
cascade is applied. HEC-RAS (USACE, 2006) is ueatepict the whole river reach one dimensionally
and the two-dimensional hydraulic ADH model (BERGER ATE, 2007) with a refined resolution is
applied on selected areas only. Most importantsstigp setting up the SWAT model were the
consideration of drainages and landscape surfader watention potential in the 50km2-lowland
catchment. The necessary boundary conditions atadfalathe HEC-RAS model were derived from the
SWAT model, area-wide available morphological datd cross sectional measurements. An interface
transfers the SWAT flows and sediment fluxes dutaries and along the channel to HEC-RAS. For
applying ADH, morphological mapping campaigns wem@nducted to gain detailed maps with
information on the substrate, its extent and distibn along a 200m-section. The available bed and
bank bathymetry from the HEC-RAS model was refibgdransferring morphological information to
topographic data. Flow boundary conditions were pgag from HEC-RAS. The established
hydrological model performs well in depicting thatchment hydrology for the ten year modelling
period. HEC RAS shows good agreement with meadiwedvelocity and surface water profiles along
the stream channel as well as total sediment |oBHus.ADH results show a high dependency on the
morphological and topographical channel charadiesisThe two-dimensional results are compared and
verified with stream velocity and water depth meaments. To enable a comprehensive assessment of
river restoration measures, parameter functionsisee to dynamically describe the habitat condstion
for selected macro-invertebrate species based @mtidelling results. The simulated aquatic habitat
conditions are compared with species samples. idddit advantages of the modelling system and the
developed coupling methodologies are the cheapeaadical application in the GIS environment.
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Abstract number 251 —THE APPLICATION OF A SIMPLIFIED METHOD TO MAP THE AEROBIC
ACETATE MINERALIZATION RATES AT THE GROUNDWATER TABLE OF THE ~ NETHERLANDS

PATRICK VAN BEELEN*, MARJA J. WOUTERSE, NIELS J. MBSELINK, JOB SPIJKER & BMIRANDA
MESMAN

Laboratory for Ecological Risk Assessment, RIVM tidaal Institute for Public Health and the Envirosmt, P.O.
Box 1, 3720 BA Bilthoven, The Netherlands.

A simplified method is used to assess the microbilvity of subsoils and soils across a broad
geographic scale. Acetate was selected becauseatmajor intermediate in catabolic biochemical
pathways. In order to get minimal disturbance, @amall amount of tritium labelled acetate andewat
are added to the subsoil material. After an indobatime, the subsoil material is separated from th
water by centrifugation and the formed tritium lbdoe water is separated from the remaining acdtate
evaporation. The data of 128 locations in the Nédhes were plotted in a soil map and were also
compared with the depth, dry weight, electric carhity, pH and nitrate concentration. The peatare
consisted of limed meadows with a high groundwigtezl whereas the sand areas often showed deeper
groundwater levels and a lower pH. The subsoite@agroundwater table of the peat areas, whiclnare
contact with soil air, showed a higher mineraliaatrate compared with the surface soils in ourystud
In contrast, the mineralization rate of the substbithe groundwater table of sandy soils showed on
average a factor 30 lower rate. Nevertheless, ¢lfepsrification capacity of the subsoil can beabit
under weather conditions where the surface sobines less active.

Abstract number 252 — POTENTIAL REDUCTION OF HYDROLOGICAL EXTREMES IN
HEADWATERS : CASE STUDY OF UPPERVLTAVA RIVER BASIN, CZECHIA

JAN KOCUM*, BOHUMIR JANSKY, JULIUSCESAK & JAKUB CURDA
Charles University in Prague, Faculty of Sciencep&@rtment of Physical Geography and Geoecologyerfdl 6,
128 43 Prague 2, Czech Republic.

Increasing frequency of catastrophic “flash floodsid extreme droughts in recent years results in an
urgent need of solving of flood protection questi@md measures leading to discharge increase in dry
periods. Runoff flattening is related to a use ofraditional practices as a suitable complement to
classical engineering methods. These measuresdsteulrepresented by gradual increase of river
catchment retention capacity in headstream aressedRch carried out in the upper part of VitaveeRiv
basin (Sumava Mts., SW Czechia) on the base ofnebaw of present automatic hydrological gauges
and climatic stations consists in a runoff dynamacsl rainfall-runoff conditions detailed analyses.
Streamflow generation processes and present pepntrddotalization activities were studied using
hydrological statistics and ion, carbon and oxygetopes balance analyses especially within perwdds
high or low discharge rates. Pedological surveyifierent soil types and textures was carried out t
precise the determination of its water capacityacBsed detailed snow cover monitoring should
markedly help with precising of estimation of reed water storage and significantly improve a
hydrological prognosis during snow melting proc&stailed analyses of extreme runoff ascending and
descending phases and minimum discharges in mwafiesing several subcatchments with different
physical-geographic conditions show higher pealy ffoequency and their shorter reaction to causal
amount of precipitation in the case of highly peatgas, therefore more distinct runoff variabiliy
streams draining peat land localities. These figsliwere affirmed by geochemical approach laboratory
outcomes within the meaning of significant conttibn of runoff from peat lands to the total runoff
during extreme flood situations. In order to ackiegtention potential enhancement in the sourcesare
of czech rivers a possible former accumulation rkeses (used for wood floating in former times)
restoration should be considered. The system df sotall storage bins (similar to dry polders with
temporary water impounding) could function as darahtive and supplement to greater dam reservoirs.
Modern equipment and methods are able to evaluateeffectiveness. Implementation of these
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unforceable measures realized in river headstreaasacould contribute to reduction of peak flows
during flood situations and to retention of suffici water resources for potential dry episodesitinré.

ABSTRACT NUMBER 253 — RECOVERY OF HEADWATER STREAMS AND RESERVOIRS FROM
ACIDIFICATION

JOSEF KRECEK*
Department of Hydrology, Czech Technical Univergity’rague, Thakurova 7, CZ - 16629 Prague 6, Czech
Republic, e-mail: josef.krecek@fsv.cvut.cz

After the World War I, in the Jizera Mountains,ettanthropogenic acidification led to drastic
deterioration of headwater catchments. In the 198@adwaters were successfully re-stocked with
brook trout (charr). These populations show an &d@am to extreme conditions, they are stabilized a
self-reproducing, however, they are still endandeng episodic acidification events with elevated
concentrations of the toxic fraction of aluminiuAn experimental reintroduction of brown trout and
minnow to the reservoirs was not successful busites with higher values of pH (in lower parts of
some streams), the brown trout becomes successtwmpetition with the charr. In the second half of
the 20th century, in the Jizera Mountains, the rapibgenic acidification led to a drastic deterimmatof
headwater catchments. Consequences of acidificdpeaked in the mid-1980s) were, namely, a
decrease in pH and life degradation in surface nwags well as the die-back and large scale haofest
spruce plantations. The number of species in ptemkihd benthos communities was reduced and fish
became extinct already in the late 1950s. Firsissif a recovery from acidification were observed i
both the water chemistry and biota at the beginoirthe 1990s. Headwater reservoirs and streams wer
successfully re-stocked with brook trout (charr)l®91 — 1998, and its populations were studied for
ecology, ethology, and feeding behavior. These lajpns show an adaptation to extreme conditions
(low temperature of the water, low pH with peaksaofdity in snowmelt and flood events. Nowadays,
they are stabilized and self-reproducing, howetleey are still endangered by episodic acidification
events with elevated concentrations of the toxactfon of aluminium. An experimental reintroduction
of brown trout and minnow to the reservoirs wassumcessful but on sites with higher values of pH (
lower parts of some streams), the brown trout besosniccessful in competition with the charr.

Abstract number 256 —L ANDCOVER CHANGE AND HYDROLOGICAL REGIMES OF THE RIVERS
OF WESTERN NIGERIA

MAYOWA FASONA*, ADEMOLA OMOJOLA & OLUSEGUN ADEAGA
Department of Geography, University of Lagos, Akddkaba 101017, Lagos, Nigeria.
TOYIN FASAE

Department of Geography, University of Ibadan, BrgdNigeria.

Climate-landcover interaction is a two way feedbdcdknduse and cover change is a strong factor of
catchment fluxes and hydrological regimes of riv@tsere is a general belief that forest degradadiuh
spread of cultivation increases rate of run-off ambilization of sediment in catchments and sedimen
loads being discharged. Landuse and cover chaagesitiuces canopy ecosystems will correspondingly
increase surface albedo, reduce leaf area indeX,(k#duce infiltration, increase surface run-afhd
impair nutrient cycling. Changes in LAI can sigo#ntly affect the regional and local climate espibci
rainfall by changing the moisture available for pemation at the surface. This is particularly relein
Savannah of Nigeria where a large proportion ofuahrainfall is due to mesoscale processes triggere
by local forcing especially terrain and vegetatiBieduced forest and woodland mean reduction in LAI
with significant impact on the local forcings. Ttetudy employs coupled Cellular Automata_Markov
(CA_Markov) land change model to investigate expeédandcover changes under present and future
climate around the ‘eco-climatic complex’ that dmgbas the headwater for the main rivers of western
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Nigeria. Historical flows from some of the riverserg also correlated with changes in landcover and
seasonal changes in the pattern of the eco-clinatitgplex. There is a consistent relationship betwee
landcover change and historical flows. Under futalienate scenario, galleria forest is projected to
replace much of the present forest. This will hawplications for the flow of the rivers with the
possibility of precipitating water crisis in wegstdXigeria.

Abstract number 257 —TSUNAMI AND ITS EFFECT ON COASTAL AND MARINE ECOSYSTEMS OF
SOUTHERN AND EASTERN COSTAL ZONES OF SRI L ANKA

ASHVIN WICKRAMASOORIYA*
Faculty of Applied Sciences, South Eastern Univeish Sri Lanka, Sammanthurai (E.P), Sri Lanka
email:awickramasooriya@yahoo.com

Coastline of Sri Lanka circles about 1585 km areldbastal zone is defined in the Coast Conservation
Department Act No : 57 of 1981 which is having higmographic pressure when compared to other
regions of the country. Also there are highly vialeacoastal and marine ecosystem can be observed
within this area. These ecosystems include; mamgrosee grass, salt marshes, beaches, sand dunes,
estuaries, lagoons, coral reefs, ...etc. There arg/macioeconomic and environmental problems arise
within the coastal zone of Sri Lanka with the irage of population and natural influences. The tsuna
which had happened on 26 th December, 2004 wasntdst serious environmental hazard that Sri
Lanka had ever experienced. It was created hugegiffor the coastal ecosystem, properties as well a
lost more than 40,000 human lives. Deposits ofidednd sand were carried by tsunami was a serious
challenge to the solid waste management systemenéantaminated by these debris, water became
more saline due to over-pumping of wells and welter got contaminated with chemicals carried from
tsunami water were some of the serious issueseinfied on damaging marine, shoreline and inland
ecosystems. After the tsunami, threatened for thenm, shoreline and inland ecosystems was badly
experienced specially along the Eastern and Soutleastal sectors. This is mainly due to
contamination of coastal aquifers and surface watelies from the water and debris carried by the
tsunami. This implies that the tsunami was serioadfected by some of the coastal regions of Sri
Lanka and created many environmental as well aslsoepacts and also will take another couple of
years to recover from some of these issues.

Abstract number 258 — STRUCTURE AND FUNCTIONS OF RIVER ECOSYSTEM - ROLE OF
SUBSURFACE FLOW IN ALTERNATE SAND BAR

TETSURO TSUJIMOTO*
Nagoya University, Furo-cho, Chikusa-ku, Nagoya4-8603, Japan.

Importance of ecosystem management has been reedgss well as that of flood mitigation and water
resources management, but ecosystem dynamics halean well understood. In this paper, the
structure and functions of river ecosystem areudised from three aspects: (1) interrelating sysiem
physical underpinning based on fluvial processchwmical materials cycle and biocoenosis; (2)
hierarchy structures in space and their connegtiwyt water/material flux network; and (3) flow and
stock structure. As for (1), the physical pattgsnsvide habitats for various species and pecupaces

for various elementary processes in biochemicakratcycle, and biomass of organisms are closely
related to biophilic material cycle. The interaogocorrespond to respective ecological functions. W
can postulate various local landscapes identifigd lwcal ecosystem as an interrelating systemrd&he
are categories in various scales and they shoviakpadrarchy (nesting structure). For exampleerriv
system is composed of several segments, and a segamposed of reaches, a reach composed of
units, and a unit composed of sub-unit scale laaqss. Those space units are connected to one anothe
by surface flow and subsurface flow with containingterials. As for (3), water, sediment and bidphil
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elements are flowing as flux, and exchanging wiibcls such as aqua-areas, morphology and bio-
activities. Then, we have focused on ecosystemtimbrought about by subsurface flow in alternate
sand bars. On a sand bar, there are various |gpelsrats such as vegetated areas, fine-sand mounds,
coarsened zones, temporary waters and so on. Tawdscape units are connected to one another by
surface flow and subsurface flow with materialshsas particulate organic matters and inorganic
dissolved ions. Particularly along subsurface flomaterials are transported and changed their forms
such as nitrification and denitrification by biochieal actions. By taking an example of denitrifioat

the structure and functions of river ecosystemigeussed. Firstly in the field, by monitoring the
concentrations of nitrate ion and stable isotopaittbgen, we confirmed that denitrification occurs
along the subsurface flow route in alternate sard.brhen, numerical analysis has been conducted. T
subsurface flow is analyzed in horizontal 2D schemder Dupuit-Forchheimer assumption, and then
the Michaelis-Menten’s reaction term is added te thaterial transport equation. The analysis has
clarified how the spatial layouts of sub-bar sdalescapes change the output of ecosystem function
(denitrification rate) as well as the areal occigrabf those landscape units in a sand bar.

Abstract number 260 — FRESH-BRACKISH GROUNDWATER INTERFACE RESPONSE TO
HYDRO (ECO)LOGICAL MANAGEMENT IN THE NAARDERMEER WETLAND , THE NETHERLANDS

P.P. SCHOT*

Utrecht University, Department of Environmental&aies, PO Box 80.115, 3508TC, Utrecht, The Nethdslae-
mail: p.schot@geo.uu.nl

D. SCHNITZER

Utrecht University, Department of Environmental&aies, PO Box 80.115, 3508TC, Utrecht, The Nethdsla
G. OUDE ESSINK

Deltares, Princetonlaan 6, 3584 CB Utrecht, Thénaiddnds.

Wetlands in the Netherlands are of internationgddrtance with respect to low-productive speciek-ric
fen vegetation. These ecosytems dependent on seepamitrient poor, alkaline groundwater seepage
which, under natural conditions, is provided at ¢dge of river plains by outflow at the base ofdsan
galcial ridges. This natural outflow got disturbbg human intervention, notably introduction of
drainage for agriculture in river valleys, and grdwater extraction for drinking water and industry
the sandy ridge recharge areas.. The decreaseundyater flow led to deterioration of biodiversity
the river plain wetland fens. Policy recognised dieéerioration and measures were taken like realucti
of groundwater extraction and of drainage in ripkatins by elevation of surface water levels in potd
However, the effect of these restoration measuresdabated. This study looks at the effects of
hydro(eco)logical restoration measures in the Naander wetland, The Netherlands’ oldest nature
reserve wll known for its species-rich fen vegetatiocated in the groundwater outflow zone located
base of a glacial sand ridge. The edge of this aggeputflow zone is marked by a fresh-brackish
groundwater interface. The interface marks the eddbe outflow zone of fresh nutrient poor alkalin
groundwater from the ridge. Therefore displacemainthe interface may provide information on
changes in fresh groundwater outflow following hgeltological restoration measures. The interface is
relatively easily distinguished by waterquality rme@ments in the field and thus may be used as a
proxy. The study uses a non-stationary densityoéget groundwater model to simulate the
displacement of the fresh-brackish groundwaterrfiate over time in a vertical transect along the
general groundwater flow direction, in order to lgse: - The genesis of the brackish groundwater
seepage as a function of water management in tb@ aver the past century; - The effects of
hydro(eco)logical management aimed at restoring ¢hgflow of fresh groundwater into the
Naardermeer nature reserve, by using the spatiaément of the fresh-brackish groundwater interface
as a proxy. With respect to the restoration measiirevaluates whether measures will lead to: -
enlargement of the fresh groundwater outflow aremd/or enlargement of the fresh outflow flux. The
model simulations show some unexpected responsetheofmovement of brackish groundwater,
stressing both the effects of remnant local dranaighin the nature reserve, as well as the neyeski
considering density differences in modelling regtion scenarios in this fresh-brackish groundwater
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system.

Abstract number 261 -NATURE CLOSE TORRENT CONTROL IN ORE M OUNTAINS

PAVEL KOVAR* & FRANK KROVAK
Dept. of Land Use and Improvement, Faculty of Emvinental Sciences, CULS Prague, Kamycka 129, 16521
Prague 6, Suchdol, Czech Republic, e-mail: e-n@aibk@fzp.czu.cz

Abrupt change of discharge during torrential ramsharacteristic for torrent catchments. The flow
increases suddenly, has a short duration and ragehing its maximum discharge it decreases rapidly
This is caused by the relatively small catchmethictvis often impacted by heavy rainfalls, shagpsl

of the torrent catchment as well as of the toregmthannel itself. Furthermore, torrents usuallynifesst

a fluctuation in discharge, i.e. the rate betweeximal and minimal discharge amount to 1: 5000 or
more. Another important aspect is that the bigdestage is not caused by the embankments overflow
and subsequent flooding of large areas, as is dBe m the water courses situated in plains, but by
damage and devastation in large sections of thehireint and adjacent constructions by a great shear
stress on the stream bed and stream embankmentiodilewing water masses. Accumulation of
sediments in the lower sections of the catchmeatsis a significant problem. Hence, it is necessary
design torrent control measures in such a wayttiet may meet the required purposes, i.e. greater
stream bed capacity and resistance to strain, dk ageecological requirements for migration
permeability and acceptable consolidation. Curyertthere are discussions going on in the Czech
Republic concerning apparently over-dimensioned eveh “superfluous” torrent control measures.
However, recent flood events and their devastagifigct on torrent catchments and the surrounding
constructed area justify comprehensive flood cérdaral erosion control measures, while respecting
nature. This paper deals with hydraulic assesswofettie torrent catchment bed and its inundatiorezon
for various consolidation measures within the pemabdischarge capacity, with a focus on selected
hydraulic characteristics: torrent bed capacitypeity and shear stress. Migration permeabilityliso
taken into consideration. As a means for verifmatof these methods the mathematical model HEC-
RAS was used. This model has been calibrated alihted for the Jindrichovicky Brook in the Ore
Mountains (Western Bohemia).

Abstract number 262 — EVALUATION OF A NOVEL INTEGRATED WATER RESOURCES
MANAGEMENT MODEL ON A PILOT AREA HEAVILY AFFECTED BY EXCESS WATER

ZS. KOZMA*, L. KONCSOS & ZS. JOLANKAI

Dept. of Sanitary and Environmental Engineeringd&est University of Technology and Economics, H41,1
Budapest, Muegyetem rkp. 3, Hungary, e-mail: Zsmtima@vkkt.bme.hu

B. MUZELAK

GeneralCom Engineering Ltd., 1 Farkasréti road 04eBudadrs, Hungary

The fate of the water resources is determined bgnabination of various — oft erratic — internal and
external environmental, social and political efeecscientific understanding and forecast shouldhfor
the basis of professional management of the availabter resources. Still, for the Carpathian basin
widespread interdisciplinary, scenario-based mailogy is available to support political decision-
making. In 2009 a three-year long research andldewent project (called WateRisk) was launched to
resolve this situation. The main achievement ofathgoing project is the implementation of a sciemnti
water management decision support system (data dabeiser-friendly software application). Latter
provides risk-based analysis of different socidltpal-environmental scenarios with accentuated
consideration of ecological aspects of water abditg (e.g. water scarcity or excess water during
growing period). Current paper deals with the pennce evaluation of the developed model system.
The WateRisk model system attains the integratddnwvasources management approach, which means
that hydrological processes are treated in themptexity at system level. The application realides
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description of the regional hydrological cycle bysat of novel or state of the art, dynamically
interlinked, physically based, distributed paramétgdrological-hydrodynamic models. Infiltration,
recharge, baseflow and groundwater movement hasivinfluence on the ecological availability of
water resources. Therefore — beside typical hydiold surface phenomena such as runoff, storage,
ponding and open channel flow — great emphasislaidonto subsurface processes during the model
development. The coupled methodological descriptibthe groundwater-vadose zone-surface water
coverage interactions can be considered as notaiMelty and advantage of the model system. To
validate the application a pilot study has beemi@drout. The selected test area is a 400 km2 lovla
region of Hungary. Geological and hydrologic ché&edstics of the area expose it to frequent
occurrence of excess water. The special phenomeasforponding has significant ecological
conseqguences, and is in some way or other relatatll tonsidered components of the hydrologic cycle
as well as to human intervention. The case stuahgaito simulate the spatial and temporal variadion
water coverage and root zone saturation, whichipes\the basis of further analysis to assess ecalog
corollaries of excess water. Precursory resultgssigthe adequate performance of the model system:
beside acceptable computational time demand aner\watlget errors the observed and simulated water
coverage and pumped volumes show promising fitthgficipatory estimate of excess water related
losses was also done.

Abstract number 264 —TwO WAY COUPLING OF A CONCEPTUAL HYDROLOGICAL MODEL TO A
REGIONAL ATMOSPHERIC MODEL

MARCIO MORAES* & CINTIA BERTACHI UVO
Departament of Water Resource Engineering, Lund/étaity, Box 118, 221 00 Lund, Sweden, e-mail:
marcio.moraes@tvrl.lth.se, cintia.uvo@tvrl.Ith.se

The simplest way of combining atmospheric and higdjical modeling is by using fields (typically
precipitation and temperature) resulting from ttraaspheric model as input to the hydrological model
This is known as the one-way coupling, as the apfmexic model influences the hydrological one, but
not the other way around. This procedure is typicdbne off-line, i.e., the models run separately.
Facility, simplicity and low computational costeahe main advantage of this methodology and it has
been widely used in studies of climate change ingpée.g. Ottlé et al. 2001) and evaluation of
performance of atmospheric models (Benoit et @002 Ducharne et al., 2003). Atmospheric and
hydrological models can also be two-way coupledhis case, exchange of fluxes from the atmospheric
to the hydrological models, and vice-versa, takasepcreating a feedback from the surface procdsses
the atmosphere (Goswami and Himeshi, 2002; MoldedsRaabe,1997; Overgaard et al., 2006). In this
case, it is important to correctly simulate thetigpaistribution of soil moisture (Ookouchi et,al984)

as important regional thermal circulations can teaied by the difference is soil moisture (e.gn@mi

et al., 2007). A key question of the two-way codpteodel is its ability to deal with different tinaad
space scales characteristics of the atmospherthartd/drology (Goswami and Himeshi, 2002). Due to
the different spatial scales, a regional atmosphandel is more suitable for a two-way couplingntha
global ones (Xu, 1999). Even so, upscale and doalesgrocedures may be necessary to consider
depending on the models’ resolution (e.g. Mélderd Raabe, 1997; Seuffert al., 2002), and may be
facilitated by the use of remote sensed data. Woisk created a two-way coupled modeling system
using regional and hydrological models widely agglin the South American tropical region. The
chosen models are the Brazilian Regional Atmosphdiodel System (BRAMS) and the Large Basin
Model — Hydraulic Research Institute (MGB-IPH).this first two-way coupled system, MGB-IPH is
fed by BRAMS 24-hour accumulated preciptation aginns soil moisture to the atmospheric model.
To test the coupled system a simulation run wafopeaed on Rio Grande river basin, Brazil, where
MGB-IPH had been previously calibrated to. Preliamnresults shows an enhancement in the soil
moiture and evapotranspiration indicating the ingaey in considering a hydrological model runing
online with an atmospherical model.

114



HydroEco02011, Hydrology and Ecology: Ecosystem&uB@dwater and Surface Water - Pressures and Options
Vienna, Austria, 2-5 May 2011

VOLUME OF ABSTRACTS (H.-P. Nachtnebel & K. Kovar, editors)

Abstract number 265 —SIGNIFICANCE OF 0O-18 AND HYDROCHEMICAL COMPOSITION TO
CHARACTERIZE WATER DYNAMICS IN HYPORHEIC ZONE OF Y AMUNA RIVER FLOOD PLAINS IN
DELHI AREA

PARTHA SARATHI DATTA*

Division of Agricultural Physics, Indian Agricultar Research Institute, New Delhi — 110012, Indimadl:
dattapsdsd@rediffmail.com

SUDHIR KUMAR

National Institute of Hydrology, Roorkee — 24766%]ia .

The Yamuna River meets about one-fifth of Delhi'aster requirement, and the rest is met from other
river basins and groundwater. About 4000 MCM optus monsoon discharge in the river (almost four
times the annual supply) flows unused to the BaB@efigal. In floodplains of the river, groundwater
wells which are used for drinking contains a sigaimt contribution of bank filtrate. Since, theearv
along the Delhi stretch remains highly pollutede ttvells close to the river are vulnerable to
contamination. Over the last few decades, withdrafvevater for drinking and irrigation upstream disa

to lower-than-normal residual flow, reduction obdtl frequencies and peak flows during floods,
adversely affecting the floodplains recharge amdetosystem. For millions of years, the river heesnb
depositing sand to form the floodplains, and theuawlated sandy layer exists to an average 40m
depth. In flood plains, since floods lead to an aved water exchange between the river and
groundwater, there is scope to restore the anegabrge under the floodplains via the hyporheiezon
In this context, for water resources protectior, éxtent of hyporheic zone, the proportion of fhesh
infiltrated water, and the movement of water intal @ut of it at the river/aquifer interface, inpesase

to discharge, has been characterized based oalsmadi temporal variations in 180 and hydrochemical
composition, and groundwater levels in numeroudaliavells. The study indicates that compared to
river water, the groundwater under the flood plajaserally contains very low NO3 and NH4 all along
the river stretch, but, at some stretches the adjagroundwater contains more NO3, and
biogeochemical gradients exist within the hyporhmoe. The total and fecal coliform bacterial count
varies from 1-570000MPN/100ml and 1-420MPN/100ndpextively, exceeding the standards at all
locations. Groundwater (O-18 -5.6 to -9.6%o) is emeid compared to river water O-18 (-9.7%0). Simple
mixing model on O-18 suggests 2-96% river contidoutto groundwater under the flood plains at
different stretches. Freshly infiltrated hyporhegcoundwater could be distinguished from other
groundwater by its short residence time of a fewsda the subsurface. Regional recharge from rkinfa
to relatively older groundwater adjacent to theflglains ranges from 1-10%. The findings helped to
assess the groundwater development potential artdramation risk below the flood plains, and bridge
research gaps on the functional significance oftyyorheic zone to river floodplain management and
restoration.

Abstract number 267 —ENVIRONMENTAL FLOW ASSESSMENT UNDERDIFFERENT OPERATION
SCENARIOS, A CASE STUDY OF NEKA DAM IN |RAN

LALEH MAHMOUDIAN*
Civil & Environmental Engineering Department, Shitdniversity, e-mail: Mahmoudian.civilen@gmail.com,
taleb@shirazu.ac.ir, nassertaleb@gmail.com

With the purpose of water resources sustainableldpment, a flow is defined under the title of
Environmental Flow Requirement. There is an exten$iterature devoted to determining how much
water a river needs to sustain a healthy ecosystrthso far different methods have been inscrilped a
used throughout the world. These methodologies hasen divided to 4 groups: Hydrological
Methodologies, Hydraulic rating Methodologies, HabiSimulation Methodologies, and Holistic
Methodologies. Presently, regulated rivers are metian a manner to cover a broader range of goals
including sustaining downstream of dam ecosysteins purpose might be achieved via releasing and
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sustaining estimated Environmental Flow Requiresiefihe water needs of humans and natural
ecosystems are commonly viewed as conflicting eatbler and releasing the Environmental Flow
Requirement towards the downstream of dam endslexieased level in the amount of usable water in
order to provide off-stream Requirements. Also rdgay the increasing competition to exploit rivars
order to supply the human-needs and lack of enaaghr resources, in the process of determining the
amount of Environmental Flow Requirement, we nemdake into consideration the effect on the
amount of providing off- stream requirements. Insttudy in order to consider both groups of
competing uses, some scenarios entitled Envirorahéfibw Requirement scenarios are defined in
downstream of a dam site. The site of EnvironmeRtalv Requirement is on Neka River which is
located in northern part of Iran. In various scargrindicator of Hydrologic Alteration of the flow
regime which is an indicator of the eco-hydrologicandition of the river have been estimated and
analyzed using the IHA/RVA methodology. Also by ngithe WEAP model for each scenario, the
Reliability index of providing for off-stream flowequirements has been calculated. Finally with
examining different scenarios, the one which lectmore suitable relationship in providing for In-
stream Flow Requirements and Off-stream Flow reguémts was selected.

Abstract number 269 —CLIMATE EFFECTS ON RIPARIAN ZONE CONTROL ON  DOC IN BOREAL
HEADWATERS STREAMS : DOES RIPARIAN ZONE CONTROL AMPLIFIES CLIMATE RESPONSE  ?

KEVIN BISHOP*
Swedish University of Agricultural Sciences, DagtAquatic Sciences and Assessment.

Dissolved organic carbon (DOC) plays an importaig m the biogeochemistry of many natural surface
waters. Key controls on the DOC dynamics in natwatkers have been shown to include discharge, soil
moisture and soil temperature, all of which arecgpdted to change in a warmer future climate.riheo

to study possible changes in the DOC dynamics redd@reas, we conducted a simulation study using
down-scaled climate data from the Hadley GCM, ahd Riparian Profile Flow-Concentration
Integration Model (RIM; Seibert et al., in prepdr fmodelling dissolved organic carbon in forested
headwater catchments. Development of the RIM madiglg observed stream and soil water TOC data
(about 90-95% of TOC is dissolved in these systeinush the Vastrabacken headwater catchment in
northern Sweden for the years 1993-2005 has idexhtoil temperature as a key factor in defining th
influence of the riparian soil on runoff DOC. Thiseans that an expected future shift in the timihg o
flows from spring with colder soils to autumn wittarmer soils, could amplify the effects of climate
change on stream DOC. For the future climate sitimnastudy we used downscaled precipitation and
air temperature data from a RCM RIM to run the HBAinfall-runoff model to simulate future
discharge and a simple empirical model to simutaié temperature (Kohler et al., 2008). The HBV,
RIM and soil temperature model were calibratedgisiata from the Véastrabacken catchment. The RIM
was calibrated, using a GLUE approach running ttmeleh 100 000 times (Nash-Sutcliffe, Nash-
Sutcliffe on log-transformed concentrations, andameabsolute error as likelihood measures). The
discharge and soil temperature data were then aseadput data to the RIM, using the behavioural
parameter sets, to simulate future DOC dynamics.aVaid the problem with large discrepancies
between modelled and observed data the simulattodyswas compared to modelled DOC
concentrations using modelled current climate asdhérge. The RIM model predicted that the future
climate, with an increase in runoff, and a shifthia timing of runoff from the spring to the autunmill
increase annual mean DOC concentrations by XX%n fveY to ZZ mg/L. A purely statistical analysis
of the 1997-2006 DOC data, suggested that theasergn median DOC under a future climate would be
about ~2-3 mg/l (ca. 128%) (Kéhler 2009), and Etkson et al, using 30 years of data from some 30
streams predicted that the future climate wouldease DOC by just 6%, also using statistical
techniques. We believe that these results not sinbyv the sensitivity of DOC to climate change, but
also the importance of using process-understartdipgedict the effects of climate change, rathanth
just statistical methods.
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Abstract NUMBER 272 — CURRENT AND FUTURE WATER BUDGET OF A MEDITERRANEAN
COASTAL WATERSHED : QUINTO BASIN, RAVENNA, | TALY

PAULINE MOLLEMA*, MARCO ANTONELLINI, DONATO CAPO, GIOVANNI GABBIANELLI, MARIO
LAGHI & VALENTINA MARCONI

I.G.R.G. (Integrated Geoscience Research Groupyesity of Bologna, CIRSA, Via San Alberto 163,148
Ravenna, Italy.

The contribution of (natural) vegetation to the tojdgic budget of Mediterranean watersheds is
important, because of high evapotranspiration ragsecially in summer. The seasonal water budget o
the Quinto Basin, a coastal watershed along theafidrsea in ltaly, is calculated based on land use
under current and future climate conditions. Estanaf the future hydrologic surplus or deficitgseto
understand whether salt-water intrusion will beregelarger problem in the future than it is today,
threatening both agriculture and natural ecosystemis®e evaporation of open water and the
evapotranspiration of wetlands, pine forests, Isaik and irrigated agriculture are calculated vitik
Penman-Monteith equation (Cropwat, FAO). The curieydrologic deficit or surplus is based on
average climate data from 1989 to 2008, drainagd mngation data. Predictions for future
evapotranspiration, net irrigation and hydrologeficit are calculated with climate data from IPCC
(2007), scenarios Alb and A2. From the study regblt soil type may determine whether or not @ cro
will need more or less irrigation in the future. ¥abudget analysis under scenarios Alb and A2 both
show an increase of water deficits in summer andnarease of water surplus in winter. This is
explained by the fact that a larger percentagehefannual precipitation will fall in winter. The @p
water evaporation will decrease under future clevstenarios as a result of increased relative hitymid
in winter and decreased wind velocity. This mayehawositive effect on the water cycle. The current
irrigation is abundant but has beneficial effeatsontrasting soil salinization and salt-wateruston in

the coastal aquifer as confirmed by groundwateritoing and chemical data analysis. It is diffictdt
guantify the water use of natural areas. As anradtere to using the Penman Monteith equation for
calculating the water use of the coastal pine ferege used published sap flow measurements target
estimate of pine tree water use. A pine tree talebetween 27 l/day and 47 l/day if water is readil
available and between 10 l/day and 30 l/day ifdhiera limited water supply or the groundwater &as
high salinity. Especially in summer, these valuesynexceed average daily rainfall in the area.
Therefore pine tree transpiration contributes @ tydrologic deficit and salinization of the cohsta
aquifer.

Abstract number 273 — MODELING ECO-HYDROLOGICAL IMPACTS OF TEMPERATURE
CHANGES IN A CATCHMENT

MARIA C. LOINAZ*, HASSE DAVIDSEN & PETER BAUER-GOTWEIN

Technical University of Denmark, Department of Eowimental Engineering, Miljgvej, DK-2800 Kgs. Lyngb
Denmark, e-mail: email: macl@env.dtu.dk

MICHAEL BUTTS

DHI Denmark, Agern Allé 5, DK-2970 Hgrsholm, Denitkar

The sensitivity of fish populations, such as salidsnto stream temperature changes has been a major
concern in many areas that depend on these sp&diest Creek, Idaho is a spring-fed stream highly
valued for its abundancy in trout species. Thefaqsystem that recharges Silver Creek is locateal i
semi-desert mountain valley. Approximately 60%haf tand in the valley is cultivated, 80% of whigh i
irrigated. Over the past few decades increasesmpulption and efficiency of irrigation practicesvha
stressed the available water resources of theywa@leidies indicate that groundwater levels inviiley

have declined over the recent decades. Moreoverbrphology of Silver Creek and some of its
tributaries has been altered by erosion, whichdaaised increases in the width-to-depth ratios meso
areas. These factors and possibly climate change|ked to changes in the hydrologic and temperature
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regime of the Silver Creek Basin. Higher tempeeduand decreased flows in Silver Creek during the
summer are threatening the aquatic habitat. A abatdistributed and integrated surface water,
groundwater and temperature model of the SilveelC®asin was developed in order to quantify the
changes of these processes under different conslitibhe model includes natural and anthropogenic
hydrologic processes, surface heat balance compoaad movement of heat by advection-conduction.
Measures of the ecological impact on trout canusduated by using a bioenergetics-based model that
links temperature effects to trout growth. Growditeris a good measure of fish health becauseks lin
temperature to other bioenergetic processes sufdodsconsumption and metabolism. Optimal growth
occurs at specific range of temperatures, whicly aanong different species of fish. The mathematical
relationships previously developed and tested basettiese concepts will be used to dynamically link
an ecological model to the flow and temperature ehdthe integrated tool will allow the evaluatioh o
several management strategies at the catchmemt iscakder to find an optimal set of solutions for
ecosystem status traded-off against other prisribethe basin. The model development process and
results have shown that agricultural practiceshia Ibasin are critical in controlling flows to Siive
Creek. Furthermore, model runs representing streatoration conditions, i.e., deeper channel psfil
showed reductions in the water temperature peakb a@stillations up to 10 degrees Celsius,
approximating the range of optimal temperaturedrtort.

Abstract number 274 —HIGH CHLORIDE CONCENTRATIONS IN THE SOIL UNDER TREE HEDGES
IN CATCHMENTS IN THE WEST OF FRANCE, USED AS EVAPORATION INDEX: CAN WE
GENERALISE ?

P. MEROT* & C. GRIMALDI
INRA, UMR1069, Soil Agro and hydroSystem, F-3500énRes, France & Agrocampus Rennes, UMR1069, Soil
Agro and hydroSystem, F-35000 Rennes, France.

Earlier work showed a phenomenon of accumulatioohddéride (more than 200 mg/kg of dry soil at
some depths) under a bottomland hedge locatedrumah catchment. This observation, unexpected in
temperate and oceanic areas is at the origin efgtudy in order to determine the occurrence & thi
phenomenon on different sites distributed in Wdgfrance. Accumulation of chloride can indeed be
used as an indicator of root extension and intgrmdihedge transpiration, as well as indicator atew
movement in soil. First, we prospected a dozen éedgat show a quite important spatial variability
between sites: chloride content does not exceeavadns of mg/kg on some sites and reach up to 412
mg/kg on others. This is apparently due to multfpletors such as trees transpiration, root extensio
topography, soil type... Secondly, temporal vatigbhas been established by comparing, in one site
(Pont Lagot), concentrations of chloride during thenths of October 2006, 2007 and 2009 and April
2007 and 2010. The main factor for this variabilityertainly climate variability that affects waftow.

Dry years probably increase capillary rise of gabwater more concentrated in chloride as rain agl tr
transpiration. In contrast, wet years may causehiaeg of chloride stock accumulated in soil. Insthi
study, we calculated that ten years would be requio obtain the concentrations of chloride meakure
under the hedge of the local site. Lastly, disars& done on the relation between soil chloride e
flush of chloride in rivers when the discharge ress at the beginning of winter.
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Abstract number 277 —HYDROLOGICAL CONDITIONS OF EUROPEAN WETLANDS — OVERVIEW
OF CURRENT SITUATION AND FUTURE PERSPECTIVES

OKRUSZKO TOMASZ", DUEL HARM?®, ACREMAN MIKE? GRYGORUK MATEUSZ, FLORKE
MARTINA'& SCHNEIDER CHRISTOF

Center for Environmental Systems Research, Uniyeo$iKassel, Germany.

“Center of Ecology and Hydrology, Wallingford, Engia

®Deltares, Utrecht, The Netherlands.

“Divison of Hydrology and Water Resources, Warsawvehsity of Life Sciences, Poland.

An appropriate hydrological regime within a wetlasdessential to maintain goods and services. This
regime is related to the source of water whichiffeint for particular kinds of wetlands. This gap
presents an overview of hydrological condition€Eafopean wetlands based on a representative sample
of 102 protected wetlands larger then 5000 hardieroto avoid use of confusing number of terms and
names, for purposes of this work, wetlands weredd/ into four different classes based on peat
accumulation and major hydrological characteristgtlands where peat has or is being accumulated
are called mires. Depending on the main sourceatémy mires can be divided into bogs and fens. In
case when the area of peat accumulation is beaigett for agricultural, farming, peat extractioraoly
other purposes, it is called peatland. Ripariariamels are divided on two clases: marshes and swamps
Wetlands where peat does not arise are called emrSlwamps are the wetlands where it is not a rule
that peat will be formed. They are characterized/dny long inundation period during each year. The
major hydrological characteristics important foe tharticular kind of wetlands were calculated. Eher
were: frequency and duration of floods for swampsd amarshes, ratio of precipitation to
evapotranspiration for bogs, ratio of groundwatiscliarge and precipitation to evapotranspiration in
case of fens and finally changes in fresh watdownffor the estuaries. In the second phase of the
analysis the impact of future climate change anttinaanagement scenario were introduced. Based on
results of the WaterGap model, major potential geanin hydrological regime (i.e. precipitation,
groundwater recharge and river flow) were indeafilf the change of the component was greater that
the arbitrary chosen threshold, the particular avetlwas flagged as endangered. The final resuis sh
the distribution of potential threats to wetlantigss in Europe

Abstract number 278 —SIMULATION OF THE HYDROLOGICAL AND NITROGEN BALANCE AND
CYCLE WITHIN THE ODENSE RIVER BASIN

LINH HOANG*, ANN VAN GRIENSVEN & ATHUR MYNETT
Department of Hydroinformatics and knowledge Mamaget, UNESCO-IHE Institute for Water Education,
Delft, the Netherlands.

As the diffuse sources of pollution especially #hadg agriculture origin are becoming major problem
versus the point souce pollution, catchment scaldatling is a useful tool in estimating polluticzads
from the agricutural activities in the river basikarmlands accounting for 68% of the basin ardhes
most important source of pollution in the Odenserbasin, Denmark which is chosen as the casg stud
in this research. There are two catchment scaleetadulilt for the Odense river basin to simulate
hydrology and nitrogen transport and transformatidth different concepts and different levels of
complexity which are SWAT and the integrated DAISNKE SHE model. The paper aims at
comparing the performance of the two models in ringehe water quantity and nitrogen dynamics
and the effect of different processes in flow aitdogen results of the two models. SWAT is a semi-
distributed catchment model which simulates watengjty and pollutant loadings based on hydraulic
response units (HRUs). Nitrogen is modelled by SWiATthe soil profile and in shallow aquifer.
Nitrogen processes in the soil profile include: enalization, residue decomposition, immobilization,
nitrification, ammonia volatilization and denitgfition. The loss of nitrate shallow aquifer is sfed

by the half-life nitrate parameter which is unifofor the whole shallow aquifer The DAISY MIKE-
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SHE approach consists of coupling a physically-Baset zone model DAISY and a physically-based
and fully distributed catchment model MIKE-SHE whiare running sequentially. DAISY substitutes
the unsaturated zone of MIKE SHE and calculately da&ss of nitrate leaching and water percolation
which are then used as input for MIKE SHE to sirteuldne saturated zone and the river. The MIKE
SHE model simulates denitrification in groundwabgrconsidering both oxidized and reduced layers
which are seperated by the redoxcline. It is assum&IKE SHE that nitrate reaching the redoxclise
removed instantaneously. According to premilinaegults for Odense river basin, both SWAT and
DAISY-MIKE SHE give satisfactory results for flown which Nash — Sutcliffe coefficient of the
SWAT model is a bit higher than the DAISY-MIKE SH#odel. Water balance in the two models are
also slightly different. For nitrate simulationgetimagnitude and the trend of nitrogen flux from SWA
model are quite similar to the measured data. HeweS\WAT model does not capture very well the
measured values in each time step especially tual fperiod while DAISY-MIKE SHE gives more
satisfactory results.

Abstract number 283 — ATTEMPT TO VERIFY SWISS OBJECTIVES ON GROUNDWATER
ECOLOGY

M. SINREICH* & R. KOZEL
Federal Office for the Environment FOEN, Hydrogepisection, CH-3003 Bern, Switzerland, e-mail:
michael.sinreich@bafu.admin.ch

The Swiss Water Protection Ordinance not only @sfimicrobiological and chemical water quality
standards but also ecological objectives for grawatdr. The ordinance demands that biocenoses in
groundwater should be in a “natural state adaptabie habitat” and “characteristic of groundwateatt

is not or only slightly polluted”. However, todayperts are still looking for ways of developing Buc
assessments on the basis of clear concepts. HBuis ¥8as the starting point to conduct a survey on a
national scale based on the network of the Swissi@water Monitoring. It comprises the sampling of
50 groundwater stations all over the country regmésag different macrochores and aquifer types. As
microbial assemblages form an important part ofgiteeindwater biocenoses samples were analysed for
several microbiological parameters, including iadic organisms and total cell count. Modern methods
using molecular microbiological techniques allowexh-cultivable microorganisms to be detected and
the microbial assemblages to be characterisedoédiin the structural and geochemical heterogenéity o
the aquifers is reflected in the heterogeneousilgigton of the microbial community, correlationtivi

the aquifer type, i.e. porous, fissured or karstiifegs, is demonstrated in terms of colonisation,
variability and impact of pathogens. Furthermotes study provided ranges of total cell count and
pathogen occurrence. Some groundwater ecosystems) karst aquifers, also showed strong temporal
variations. Finally, data were processed with &dge to other criteria for anthropogenic and swrfac
water influence, such as nitrate concentratiorgamic matter content, or vulnerability examinatign.
intact ecosystem is the prerequisite and an inglidat good groundwater resources quality. Theystud
discusses, based on field measurements, how teoedafid verify the natural state of the biocendsas t

is requested by the Swiss Water Protection Ordimafdirst attempt consists in assessing (i) thealc
microbiological inventory of Swiss aquifers, (iypical ranges for specific microbiological paramste
for the main aquifer types, and (iii) their spatéad temporal variations. In this context, the gtud
displays the advantages and limits of the ecoldgigproach to groundwater protection.
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Abstract number 284 —BIOGEOCHEMICAL PROCESSES ALONG THE GROUNDWATER FLOW
LINE IN A RIPARIAN WETLAND

CARL CHR. HOFFMANN*, METTE DAHL & GITTE BLICHER-MATHIESEN
National Environmental Research Institute, Depanitnoé Freshwater Ecology, Vejlsgvej 25, DK-8608iorg,
Denmark.

In a Danish minerotrophic riparian wetland coverangarea of 3136 m2 the groundwater flow pattern
along a flowpath transect was mapped from theltydis to the stream bank. Along the transect the
concentration of reducible elements revealed a weirgr reduction sequence reflecting the constant
flow pattern of the wetland. The sequence begah vatiuction of oxygen followed by reduction of
nitrate, which took place within a narrow zone elds the hillslope covering an area of 330 m2. The
wetland was very effective in nitrate reduction otlgh both autotrophic and heterotrophic
denitrification. Autotrophic denitrification withypite as electron-donor was responsible for 28-64f%
the total nitrate removal, i.e. 1.30-2.97 g NO3#N2 d-1. The heterotrophic denitrification rate was
1.67-3.34 g NO3--N m-2 d-1. When nitrate had cotgiyedisappeared ferrous iron appeared, but only
in small amounts. Although sulphate was producedh@n nitrate reduction zone near the hillslope,
sulphate reduction, 1.06 g m-2 d-1 also took pleloser to the stream. The annual water balance,
showed that the wetland was recharged by 6 % ptatgm and 94 % groundwater. The discharge was
divided into 5 % evapotranspiration, 83 % overlasidcharge through two rivulets, and 12 %
groundwater discharge. The annual mass balancdsapsitowed a high removal of nitrate-N, 1719 kg
NO3--N ha-1 yr-1, net retention of ammonia,7 kg N+M ha-1 yr-1, loss of organic-N, 31 kg organic-
N ha-1 yr-1, loss of total-iron, 41.4 kg Fe ha-1lytloss of sulphate, 3164 kg SO42- ha-1 yr-1,lasd

of phosphate-P and organic-P, 11.6 kg PO43--P yratland 5.3 kg organic-P ha-1 yr-1, respectively.

Abstract number 286 — MODEL CONCEPT FOR THE PROJECTION OF WATER RELATED LAND -
USE PARAMETERS

JOHANNA TRUEMPER* & JOCHEN SCHANZE
Technische Universitaet Dresden, Chair of Enviromi@ledevelopment and Risk management, 01069 Dresden
Germany.

The future water cycle with related matter fluxealague to climate change will be influenced bydlan
use change. Hence there is an increasing needojecpiand use over long-term time horizons in
integrated water resources management (IWRM). Gikemumerous interrelations between land use
and the water cycle, projection may not be resirido land cover only. Instead in principle allergint
parameters describing pressures, dependencieseantlivdties of land use with their specific change
should be considered. This is particularly trueamplex hydrological systems e.g. of river catchtsen
are analysed with coupled models. To deal with thisllenge the model PWF-LU is being developed
which aims at a projection of land-use parametatexiielated with the water cycle. Main objective of
the tool is to provide consistent sets of parametdues for future scenarios of regional developmen
The model is based on a conceptual framework wigkreeric system analysis. Hereby 17 hydrological
processes are identified such as evapotranspiratischarge, or leaching which are influenced lnglla
use. These processes are distinguished for twaipaihsystems, one representing build-up areas, and
the other one embracing areas with a predominargrdoy vegetation, soil and water (open spaces).
Parameterisation of the two principal systems fstualy area is carried out in various steps. Kirtl
covers the classification of land-use types whidesybeyond existing land-cover classification and
reflecting features relevant for the water cycler. iastance the build-up areas are classified usibgn
structure types (UST) with at least two more classion level compared to CORINE. Secondly, for
each land-use type a comprehensive set of pararistderived from the principal system analysis. In
case of the UST, these are 19 parameters (e.gngealwater consumption), whereof the open spaces
are treated with 27 parameters (e.g. root depfarblization). For each land-use type specificgraeter
values are determined from literature reviews aigdd fsurveys. The latter encompass in-depth
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investigations at test sites and their statistcallysis for a transfer to all sites of the same-ase type.
Thirdly, the PWF-LU model combines a GIS topologgrided from remote-sensing data and a
settlement-analyser tool with the parameter vabfesdividual land-use types considering site-speci
natural and societal conditions. It allows impagtaigorithms for land-cover change as well as ceang
of parameter values (e.g. decrease of water conttamppConsistency of these values is insured due t
a particular scenario method which is being dewedopr parallel to the model. Model output is a
comprehensive set of space and time-depended p@am8ome of these parameters are available in
different units and scales to facilitate uptakesagious hydrological models. The presentation shibvs
concept of the model and first results from itstitgsin the upper part of the Western Bug River
(Ukraine). The study is embedded in the internalioasearch project IWAS which is dedicated to new
tools and knowledge on integrated water resouraGatagement and their proving in five model regions
in the world.

Abstract number 288 —ARSENIC SOURCE AND RELEASE PROCESS IN A COASTAL WETLAND
LOCATED IN THE SOUTH EASTERN PO PLAIN (ITALY)

VALENTINA MARCONI*, MARCO ANTONELLINI, ENRICO DINELLI & PAULINE MOLLEMA
Integrated Geosciences Research Group - UnivesEBplogna, e-mail: v.marconi@unibo.it

We studied the hydrogeochemistry of the phreatigfagin the coastal area included between Uniti an
Bevano rivers (southern part of the Po plain, niearcity of Ravenna). Arsenic is a natural pollttain
these waters and is connected to iron hydroxidesotlition, which is caused by redox potential
fluctuations. A regional Arsenic anomaly is welldwn in deeper groundwater (in the range 50 - 100
pg/l, according to Farina et al., 2005). This stiglgne of the first attempts in the area to ingasé on

the distribution of As within the phreatic aquifétigh As concentrations in the confined aquifers of
Ravenna are supposed to be due to Fe hydroxidelutiss, which can be caused by redox potential
fluctuations (Ravenscroft et al., 2009; Marcacdi@le 2005). The crystal lattice of Fe hydroxides
the capability of adsorbing As and is easily alielg redox variations (Smedley & Kinniburgh, 2002),
which occur after water-table lowering due to gmbwater extractions (Farina et al., 2005). The As
source for the phreatic aquifer is still the dissioin of iron hydroxides, which can be extensivielynd
throughout the silty sands of the study area. hparoxides are also commonly associated to organic-
rich fine grained sediments in the hyporeic zongafds and ditches. It is well known that arsenic
mobility is maximum in neutral waters. As behaviasralso marked by its still great mobility at
negative redox potential conditions (Bissen & Friehy12003). In the case of the phreatic aquifer, eh
fluctuations are caused by the alternation of rgmgyiods, when more oxygenated groundwater
infiltrates into the shallow system, and of drys®es, when redox potential is lower due to evaporat
and evapotranspiration. Furthermore, the highestohgentrations were found close to stagnant seirfac
water bodies. Arsenic release is therefore linkethé processes taking place at the interface legtwe
groundwater and surface water, such as evaporawapotranspiration of aquatic plants, accumulation
of organic matter and the upconing of Fe and AR gooundwater from the bottom of the aquifer.
During four seasonal monitoring survey in the stadya, we collected 94 samples of groundwater and
surface water. Arsenic concentrations were measwidd hydride generation methods for the ICP
(inductively coupled plasma). The method is basedh® reaction of As (lll) with Sodium-Boron
hydride to obtain the arsenic hydride (APAT, 2003).
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Abstract number 293 —SPATIAL AND TEMPORAL CHANGES IN GROUNDWATER FLUX TO
GAINING STREAMS

M. A. MIDDLETON* & D.M. ALLEN
Department of Earth Sciences, Simon Fraser Uniyei®888 University Dr., Burnaby, BC V5A 1S6, e-nai
maberg@sfu.ca; dallen@sfu.ca

Seasonal and interannual variations in climatetiquaarly precipitation, have the potential to alte
patterns of groundwater recharge, groundwater ibotions to baseflow, and stream discharge in ways
that are difficult to measure and predict. In #tisdy, a variety of methods (stream dischargeastbed
seepage, instream piezometry and streambed tempgrate used to quantify and compare changes in
the groundwater flux to two gaining streams (Faptand Bertrand Creeks) situated within 8 km oheac
other in the Lower Fraser Valley of British ColumpiCanada. Summer stream discharge (low flow
period) is thought to be comprised of direct cdnttions from runoff and groundwater discharge,
although proportions and controls are uncertaine@@mch stream. Precipitation data indicate that tota
annual precipitation was 1316 mm in 2008, 1277 mr2009, and 1340 mm in 2010, while summer
precipitation (June through August) was 241 mm, i@ and 4 mm in each year, respectively. Total
annual stream discharge in Fishtrap Creek increasedthe 2008 to 2010 period, from 2.2 x 107 m"3,
in 2008 to 2.3 x 107 m"3 in 2009, to 3.2 x 10"73nrt* 2010. The summer discharge in 2009 (0.7 x
1077 m”3) was half of that measured in 2008 (110%7 m”3). In Bertrand Creek, summer discharge in
2009 was similarly half that of 2008 (0.8 x 10773nA 2008 and 0.4 x 107 m”3 in 2009). In 2010, the
summer stream discharge in Fishtrap Creek was asirtol 2008 amounts, despite the extremely low
summer precipitation of 4 mm. Seepage meter mems&unts show an increase in flux into the streams
in 2010 relative to the previous year, suggestirag the increase in summer discharge in 2010 may be
result of increased groundwater contribution togtream. The changes in summer stream discharge in
Fishtrap and Bertrand in 2009 and 2010, compare20@8, suggest that these streams respond in a
complex fashion to summer runoff and groundwatehaege from the prior winter period. Strategies to
protect aquatic habitat during the sensitive loswflseason must include a comprehensive interannual
evaluation of the interaction between the prediitea groundwater fluxes, and stream dischargélseat
watershed scale and throughout the annual cyctgustoduring critical low flow periods.

Abstract number 295 —COMPARISON OF LINEAR AND NON-LINEAR REGRESSION M ODELS
FOR DETERMINATION OF CHLOROPHYLL -A IN LAKE EYMIR (IN ANKARA, TURKEY) USING
QUICK BIRD 2 IMAGE

0. YUZUGULLU* & A. AKSOY
Dept. of Environmental Engineering, Middle East Acal University, 06531, Ankara, Turkey, e-mail:
onury@metu.edu.tr

In this study, the distribution of chlorophyll-a irake Eymir is determined using remotely sensed.dat
For this purpose, a high-spatial resolution imalggioed from QuickBird 2 satellite is used. Linead
non-linear regression models are used to map thetedy sensed multispectral data into concentration
Performances of the models are compared. Lake Hgraismall eutrophic lake that is located at 20 km
south of Ankara. Since 1961, the lake is locatetthiwithe campus area of the Middle East Technical
University. Until 1990, it had been used as thenpry water supply for campus residents. Startiogfr
1970s until 1995, discharge of untreated wasteweater neighboring vicinities to the lake gave riee
eutrophication problem. The lake and the surroumdireas of 245 km2 were declared as “Special
Environmental Protection Area” in 1990. In ordee tmonitor and solve the resulting eutrophication
problem, several studies were conducted. Howewamg rof them were able to solve this problem
completely. Besides, in the previous studies séymmsameters which may have impacted the surface
chlorophyll-a concentrations were not monitoredtHis study parameters that were not considered in
previous studies were also considered to see timgpact on modeling of the chlorophyll-a
concentrations. In the context of the study, thelki@ image was obtained in September 2009 from
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QuickBird 2. Reflectance values in different bandsre derived using ITT ENVI software with
FLAASH Atmospheric Correction model. Then, watempées were taken from 30 different points in
the lake within 1 week of image acquisition. Conedes of the sampling locations are recorded using
GPS receiver. Finally all data was analyzed usimgar and non-linear regression models, by XLStat
software. Regression model inputs were reflectaatges for near-infrared, red, green and blue hands
turbidity, total suspended solids concentrationtewaolumn depth, air temperature, humidity andrat
of photosynthetically active radiance (0 m / 0.5 When the results of linear and non-linear regoess
models are compared, it was seen that the perfa@sanf non-linear and linear regression models were
not significantly different. Calculated R2 values fion-linear and linear regression models wer&%.8
and 0.797, respectively. Although R2 for the nared#ir model was slightly better, it exhibited higher
error in predicted chlorophyll-a concentrationssits indicated that use of meteorological and rothe
lake and quality related parameters, as well refteee values, may improve the regression model
outputs.

Abstract number 299 —RESTORATION OF HABITAT AS ESSENTIAL FACTOR FOR |IMPROVED
FAUNA POPULATIONS —LONG TERM EXPERIENCE ON NORTH GERMAN L OWLAND BROOKS

LUDWIG TENT*
Edmund Siemers-Stiftung, Buchenweg 11, D - 2125&6at.

Brooks and small rivers of the North German Lowlaralised by their geochemical background by the
glacial ages, within the morane landscape once haga gravel streams. Their groundwater-fed origin
and the high habitat variety, accompanying decidwooiod with roots and a high amount of dead wood
giving three dimensional structures within the watelumn characterized these waters as productive
summercool salmonid stretches — also importanpag/sing places for migrators from the rivers, e.qg.
sea trout, river and sea lamprey. Heavy constmiatiork, hard maintenance over time and increased
excessive land use during the last decades tuhese tonce thriving biotopes into sluggish canath wi
moving sand. Engaged people tried to restore thvasers, mostly against heavy pressure of land users
and authorities. International knowledge of howegain the vital functions, however, grew steadily.
Now, in the time of the Water Framework Directitlee chance has come to restore habitats in a large
scale. Long time experience, often gained in steptbp activities, helps to take the most effectiray,
avoiding mistakes. Examples are given for rural arhn waters where the salmonid reaches have been
restored. Trout, brook lamprey, stone loach andmapanying characteristic invertebrates reveal the
positive results. Adopt-a-brook groups and engdgdividuals co-operate with water authorities, land
owners and maintenance organisations to furtherdawepthe situation. To stabilize the results on
catchment level and in the time of climate changeetbp the necessary adaptations, however, strong
efforts have to be taken within the total systetre&n corridors with deciduous trees as buffentuich

the entrance of erosive materials, pesticides aniients as well as re-gaining the characterisifahe
summercool stream are the inevitable basis. Alepiresent day subsidies for agriculture, adaptaifon
river maintenance to the goals and consequentrasfiwvater authorities are needed.
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Abstract number 301 —REMOTE SENSING ESTIMATES OF EVAPOTRANSPIRATION TO ANALYZE
THE GROUNDWATER INFLUX AND ECOLOGICAL WATER DEMAND FOR A GROUNDWATER -
DEPENDENT WETLAND

MUSTAFA GOKMEN*, ZIZAWAR WIN NAING, ZOLTAN VEKERDY & WOUTER VERHOEF
Department of Water Resources, Faculty of Geo-imé&tion Science and Earth Observation (ITC), Unites
Twente, Enschede, The Netherlands, e-mail: gokn&22@itc.nl

OKKE BATELAAN

Department of Hydrology and Hydraulic Engineeri¥gje Universiteit Brussel, Belgium.

Department of Earth and Environmental Sciences, lkeUven, Belgium.

In water limited semi-arid regions, wetlands lodate lowlands are mostly groundwater dependent
ecosystems fed by the regional groundwater diseisalg the last decades, the increase of groundwate
consumption for agricultural purposes caused signt depletion of groundwater resources and
thereby drying out of many wetlands. The arid tmisarid Konya closed basin located in central
Anatolia region of Turkey presents a typical cashere a severe groundwater head decline due to
increasing pressures by irrigated agricultural vitets caused drying of numerous wetlands in the
lowlands of the basin. This study uses remote sgnsased estimates of evapotranspiration for the
downstream wetlands in the Konya closed basin &dyaa the dynamics of the regional groundwater
discharge and ecological water demand by the greatet dependent ecosystem. To achieve this, the
spatio-temporal distribution of evapotranspiratoahculated by a surface energy balance model (SEBS)
was combined with a regional groundwater model taime-series of vegetation provided as remote
sensing product.

Abstract number 302 — SUBSUPERFICIAL RECHARGE TO EMERGENT WETLANDS BY
IRRIGATION OF WINTER WHEAT CROPS IN  MEXICO

MAURICIO PEREGRINA LLANES*

Centro de Ingenieria y Tecnologia Universidad Aotma de Baja California, Valle de las Palmas, Tigydaja
California Mexico.

JORGE RAMIREZ HERNANDEZ

Instituto de Ingenieria, Universidad Autonoma dg¢aBaalifornia, Mexicali, Baja California Mexico

The All-American Canal in USA diverts water froml@@do River in Imperial Dam, to the county and
agricultural valley of the same name, parallel e international border between USA-Mexico, has
favored high seepage rates of water to the groaraksing through dunes and Aeolian deposits in
Andrade Mesa. Wetlands in Mexico formed due to gdwater mound in the aquifer from this source,
are threatened by the replacement of a paralletrets lined channel instead. To determine recharge
patterns and directions of groundwater flow towangstlands, by sub-superficial inflows of
groundwater from return waters of agriculturalgation we physically measured by means of a small
piezometric net, considering the fluctuations irtewvdable levels that shows significant contribatto
groundwater storage from irrigated cultivated areaposed in increments of piezometric levels dyrin
winter season. Nevertheless permanent reductitireistorage of the aquifer by the end of seepage ra
exists, the irrigation can make this wetlands sunas long as the same rate and irrigation practice
continues.
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Abstract number 305 —GROUNDWATER DEPENDENT ECOSYSTEMS (GDES) IN THE GRAN
SASSO CARBONATE FRACTURED AQUIFER (CENTRAL ITALY): HYDROGEOLOGICAL
CHARACTERIZATION USING SPRING MEIOFAUNA

MARCO PETITTA*

Dipartimento Scienze della Terra, Universita di Rotbha Sapienza”, P.le Aldo Moro 5, 00185 Romayltal
mail: marco.petitta@uniromal.it

BARBARA FIASCA & DIANA MARIA PAOLA GALASSI

Dipartimento di Scienze Ambientali, Universita déduila, Via Vetoio, 67010 Coppito (AQ), Italy.

With growing interest for ecological sustainabildf groundwater exploitation, groundwater-dependent
ecosystems (GDEs) are becoming a key —focus indradiplinary research, integrating hydrogeology,
biogeochemistry and groundwater ecology. Among @RBEs, springs could be considered also
subsurface groundwater-dependent ecosystems (SGDEdgr an ecological perspective, springs are
notorious for being multiple ecotones, incorporgtiterrestrial, semi-terrestrial and truly aquatic
habitats; in the meanwhile, they are also grounessurface water ecotones, therefore shaping a
heterogeneous mosaic of meiofaunal assemblagesngSpneiofauna properly may reflect the
characteristics of an aquifer and may provide imfmiion on surface/subsurface hydrological exchanges
and on groundwater flowpaths. The present contohuleals with meiofauna diversity assessment of
springs at different elevation the Gran Sasso h&Seintral Italy), specifically addressed to analyz
crenostygal and interstitial habitats, i.e., theliface between groundwater and surface - watdtatsib

in springs. Copepod assemblages were used aseapfatdges of the whole spring meiofauna, being the
Crustacea Copepoda the most species-rich groupeistudy area. Their potential as biological tracer
has been tested for supporting hydrogeological layatochemical features of the springs. The Gran
Sasso massif, corresponding to a National Parla ¢arbonate fractured aquifer with well-defined
boundaries and a total discharge of more than 18.nt&e major springs, characterized by high and
steady discharge rates, are located at the bowsdafithe aquifer and lie along no-flow and seepage
limits defined by aquitards. The aquifer has a mbgdraulic gradient of 5-20 %. and is locally
compartmentalized by faults that act as groundwditédes and/or low-permeability heterogeneities.
Karst morphology, such as conduits and caves,igrtint in recharge areas, vadose and epikarst zones
while it is rare in discharge areas, owing to fasplacement of Quaternary clastic deposits. Sprafigs
each group can be distinguished in terms of diggharhysical-chemical parameters and water isotopes
values, but rarely by main ion content, which isnawonly Ca-HCO3 based. Because of tectonic pattern
and recent geological evolution, different grountbrdlowpaths can be hypothesized, distinguishing
regional springs by perched springs, and fast-Bpvings by base-flow springs. Ecological conditiahs
the spring sites, mainly by small-scale analyses@bfaunal copepods, result to be useful to condir
modify the groundwater conceptual model derived hygrogeological data. In addition, after the
Mw=6.3 earthquake of 2009, April 6, which direc#iffected L'Aquila city and the Gran Sasso aquifer,
consistent clues of changes in groundwater hydraaycs have been recorded both by hydrogeological
and meiofaunal field observations.

Abstract number 306 —DYNAMIC OF NITROGEN AT THE SCALE OF THE SEINE CATCHMENT
(FRANCE) : USE OF ISOTOPIC BIOGEOCHEMISTRY

MATHIEU SEBILO*
UMR Bioemco, 4 place Jussieu, 75252 Paris Cédefk@hce.

In order to get insights into the processes invlaeregional scale in nitrate contamination offaue
water by agriculture and 15N values of nitrate ddasitrification in soils and riparian zones, the
measured in water samples collected in small sseaith differing watershed land use (forests, cyops
and pedo-lithological context over the whole Senwchment (chalk, limestones, tertiary Brie).
Invariably, forested watersheds 15N-NOS3- vald@® characterized with low nitrates concentrations
and low consistent with the isotopic compositidnttte organic nitrogen pool of forest soil which
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reflects the primary sources from which organicteratand leached nitrates) are derived (atmospheric
N fixation and atmospheric NO3- deposition) and lased nitrogen cycle, without gas losses.
Groundwaters from agricultural watersheds on theetothand, are characterized by high nitrate
concentrations, with isotopic composition often mingher than that observed in forested watersheds,
and close to that of the agricultural soil orgamicrogen pool of 15Rthe respective pedo-lithological
regions. As the latter is higher than the of nfedilizers used, it probably results from denitdtion

and or volatilization processes occurring in adtizal soils.

Abstract number 307 —UNDERSTANDING WATER -AGRICULTURE -HUMAN INTERRELATIONS
WITH AN ECOSYSTEM SERVICE APPOACH

J. LIU*

School of Nature Conservation, Beijing Forestry\gmsity, Beijing, 100083, China

Forestry Program, International Institute for AgpliSystems Analysis, A-2361 Laxenburg, Austria;akm
water21lwater@yahoo.com

C. F. ZANG

School of Nature Conservation, Beijing Forestry\énsity, Beijing, 100083, China.

Natural wetland area has been reduced by around id0%hina in the last century. Agricultural
expansion is a main course of wetland degradalioorder to guarantee food security, agriculture ha
increased its provisioning services at the costedluction of provisioning, regulating, cultural and
supporting services of wetland. Partly due to tipécaltural expansion and wetland degradation, wate
scarcity becomes a major threat to China's sudtindevelopment in many regions. Under this
background, understanding agriculture-wetland-humégerrelations becomes a key for China’s future
sustainable development. A framework is set upescdbe how ecosystem service approach can help
understand the interrelations among agriculturéemand human, particularly in the context of cliena
change and intensifying human activities. The i@tships among direct/indirect drivers, ecosystem
services of agriculture and wetland, and human-tthg will also be discussed. The ecosystem servic
approach will be a valuable way to enhance humdhb&ags with a lower cost of natural degradation.

Abstract number 308 —INTERSTITIAL PORE -WATER TEMPERATURE DYNAMICS ACROSS A
POOL-RIFFLE -POOL SEQUENCE

STEFAN KRAUSE*

School of Physical and Geographical Sciences. Eaignce and Geography Department. Keele University
Keele. ST5 5BG. UK.

DAVID M. HANNAH

School of Geography, Earth and Environmental Seisndniversity of Birmingham. Edgbaston, Birmingham
B15 2TT, UK..

THERESA BLUME

Helmholtz Centre Potsdam, GFZ German Research €frtGeosciences Section 5.4, Hydrology,
Telegrafenberg, C4 2.25, D-14473 Potsdam, Germany.

Hyporheic habitat conditions are strongly contmblley the spatial patterns and temporal dynamics of
physicochemical processes at the aquifer-riverrfeate. In particular thermal properties and heat
transport between groundwater and surface watehase a great impact on streambed habitats. This
study uses high resolution observations of vertiogdlraulic gradients and interstitial porewater
temperatures to investigate spatial patterns amgdeal dynamics of aquifer-river exchange fluxed an
streambed thermal properties of a pool-riffle-psetiuence of a UK lowland river. The results of our
investigations indicate that, although groundwaterdominantly up-welling in the research area,
exchange flow patterns are strongly influencedhzy dtreambed geomorphology. Advective heat flux
caused by groundwater up-welling is shown to havacaerating impact on interstitial temperature
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patterns and partly compensates the impact of atiwau of diurnal surface water temperature
fluctuations into the streambed. Consequently, ndiitemperature oscillations, which are clearly
pronounced in the top 10 cm of the streambed (U @), are reduced by 90% at depths below 20 cm.
This study provides evidence that even in groundwap-welling conditions, the spatially variable
impact of heat conduction from the streambed sarfe@n cause spatially heterogeneous interstitial
habitat conditions with thermal properties diffgrisignificantly in a vertical (3 C temperature gesud

at a length scale of 0.4 m) as well as longitudij@af5 C at 16 m) domain. These results not only
enhance the understanding of thermal property npatti@ lowland rivers but also bear implications fo
interstitial habitat ecohydrology, community sturets and stability.

Abstract number 310 — PATTERNS, PROCESSES AND FUNCTIONS IN ECOHYDROLOGY:
INTEGRATING LANDSCAPE ECOLOGICAL AND HYDROLOGICAL MODELS

BORIS SCHRODER*
Institute of Earth and Environmental Sciences, drsity of Potsdam, Germany.
Leibniz-Centre for Agricultural Landscape Resea#@Al F e.V., Miincheberg, Germany.

Understanding of landscape controls on the natanahbility of ecological and hydrologic processes

an important ecohydrological research question. nffadive landscape ecology, which aims at
understanding the relationships of patterns, ps®seand functions in dynamic landscapes, may greatl
contribute to this research effort by assistingabapling of ecological and hydrological modelsisTh
contribution reviews currently emerging conceptiglelopments in ecohydrological research. It points
out some common concepts and future research nmeeztlogy and hydrology in terms of pattern,
process and function analysis and modelling. Comeldary examples show how both disciplines can
provide valuable information for each other. Onaragle in my talk focuses on an integrated landscape
model to investigate the ecological consequencdscasts of different management regimes in semi-
natural grasslands. The model integrates dynamiatialzonditions, management (i.e. disturbance)
regime and response of more than 50 charactepistit and insect species by modelling the dynamics
of relevant niche parameters as predictors forispelistribution models.

Abstract number 311 — A PHYSICALLY -BASED APPROACH TO ASSESS THE IMPACT OF
CLIMATE CHANGE ON CANADIAN WATER RESOURCES

E. A. SUDICKY*, J. CHEN & Y.-J. PARK

Department of Erath & Environmental Sciences, Ursitg of Waterloo, Waterloo, Ontario, Canada N2L13G
W. R. PELTIER

Department of Physics, University of Toronto, 60&¢orge Street, Totonto, Ontario, Canada M5S 1A7.

It is now generally accepted within the scientdf@nmunity that the climate is changing, and thairfi
climate change may have significant impact on wegsources in both quantity and quality. Alteragion
of base flow to rivers due to changing subsurfdoev fpatterns, fluctuations in the depth of the
groundwater table and the water levels of laked,adtered groundwater recharge/discharge patteens a
examples of possible consequences of future cliclad@ge. Quantification of such impacts as driven
by plausible climate-change scenarios is essdotigiolicy makers. To date, there are numerousiesud
concerning this issue in the literature, but, to koowledge, many are limited to a relatively small
domain, usually up to a watershed or basin scal#/pathey fail to simulate the surface and sulasaf
flow regimes in a physically-based, fully-integmte@anner. In this study, our physically-based model
HydroGeoSphere (HGS), is employed to simulate 2ilasa water flow on the land surface together
with 3D variably-saturated subsurface flow coverihg entire Canadian landscape. Various numerical
solution and mesh resolution issues are exploredeiv of the large computational effort require@ th
handle 3D continental-scale simulations, and toomroodate the highly-complex and wide-ranging
terrain over the Canadian land mass. The impadbraj-term future climate change upon Canadian
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water resources is explored after calibration ajainistorical meteorological, hydrological and
hydrogeological data. In this study, we employ fatglimate predictions from NCAR’s Community
Climate System Model (CCSM) and the Canadian Redi@imate Model (CRCM) to drive the 3D
HGS computations.

Abstract number 312 — THE PIANC “W ORKING WITH NATURE” PHILOSOPHY FOR
INTEGRATED WATERWAY PLANNING AND THE ESSENTIAL NEED OF HYDRO -ECOLOGICAL
KNOWLEDGE

ELMAR FUCHS*

PIANC World Association for Waterborne Transpoffréistructure, Environmental Commission EnviCom,
Bundesanstalt fuer Gewaesserkunde, section ecalagteractions, Am Mainzer Tor 1, DE-56068 Koblenz
Germany, e-mail: fuchs@bafg.de

As introduced by The World Association for WatemiTransport Infrastructure PIANC in 2008, the
Working with Nature Philosophy (WwN) promotes ategrated planning process for waterway related
projects, infrastructural and constructional, whieolves identifying and exploiting win-win solots
being acceptable to both project designers andtaKeholders (environmental, economical, societal)
early in a project when flexibility is still poss#h(PIANC, 2008). When intending to realise wateywa
projects a transition from a conventional philosppi “control” to one of “management” is needed.
WwN means doing things in a different order: essdbproject objectives, understand the environment,
engage stakeholders to identify possible win-wiparpunities, prepare initial project design to d@ne
navigation and nature, and prepare final projesigihe Thus a sound understanding of the waterway
environment and its hydro-ecological interrelationgst serve as the essential basis for realisiag th
WwN-Philosophy. An understanding of dynamics of smtems and especially of the interrelations
between interference and ecological impact are latedp necessary. The traditional way of
implementing hydro-ecological knowledge in the pliaugy process is to rely on professional expertise
and opinion. This procedure often involves emotiatiscussions and fixing of contrary opinions and
may lead to potential mistakes and delays in ptamriilydro-ecological science will help in solvirgst
problem. Reliable and well-founded knowledge orcpeses and functional chains creates an objective
base for taking decisions affecting impact on thdrt-ecological environment in waterway projects. A
this point ecological modelling can serve as amaife and valuable tool to assist and support a
planning according to the WwN-approach. Applyingdiorecological knowledge and especially
ecological modelling tools will help to achieve jg objectives in an ecosystem context including
concepts and ideas of involved stakeholders. Twamgkes of waterway projects in Germany will
demonstrate approaches which can be regarded aslegt to the WwN Philosophy: construction of a
flood spillway at the Lower Rhine, optional constianal measures counteracting river bed erosion at
the Middle Elbe.
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Abstract number 313 —HYDROLOGICAL CONTROLS ON VEGETATION COMMUNITIES IN UK
DUNE SLACKS

A. CURRELI & C. FREEMAN

School of Biological Sciences, Bangor Universitgilol Road, Bangor, LL57 2UW, UK.

A. TAYLOR & R. LOW

Rigare Ltd, UK.

H. WALLACE

Ecological Surveys (Bangor), Canon Pyon, Herefoil,

M. HOLLINGHAM

Hydrological Solutions Ltd, Newborough, UK.

C. STRATFORD

Centre for Ecology & Hydrology, Maclean Building,alingford, Oxfordshire, OX10 8BB, UK.
M. L. M. JONES*

Centre for Ecology & Hydrology, Environment Cenikales, Bangor, Gwynedd, LL57 2UW, UK.

In the UK, our conceptual understanding of hydradabjinfluences on dune slack vegetation is largely
based on short-term datasets and old studiesRemwell, 1959). Until recently there have been few
attempts to link UK dune slack vegetation clasatfms to our understanding of hydrological regimes
in a systematic way, and there remain major knogdaghps (Davy et al., 2010). Here we report ttst fir
attempt to define key hydrological and ecologicatgmeters for all five UK dune slack communities,
based on permanent vegetation quadrats, a comimnaftiong-running water-level measurements and
spatial and hind-cast modelling of water table pwi@rs, and soil samples. Measurements were
concentrated at one west-coast site: NewboroughréaWarhich contains examples of all five slack
communities, but representative communities wese ahmpled at other sites to assess between-site
variability. New piezometers were established agliado permanent quadrats, repeat surveyed since
1987. New vegetation quadrats were establishedaljdo existing piezometers, the oldest monitored
~monthly since 1985. The site has a network of ldg¢gers recording at hourly intervals. A water
balance model was established for the site baseth@rlongest records of hydrological data and
calibrated spatially using the extended networknofe recent data. Using this model, a range ofwate
table parameters summarising extremes, inter- amd-annual variation, moisture and drought SEVs
were calculated for each vegetation quadrat, wietseations were established +/- 1cm using DGPS.
Vegetation recording and soil sampling and limiteater chemistry and trace gas emissions sampling
were conducted in 2010. Relationships between hygiaal parameters, environmental parameters and
vegetation community types were established usiagsification and ordination techniques, using
Monte-Carlo approaches to test significance ofvitdial parameters in explaining vegetation patterns
We quantify the extent to which hydrological regsmexplain broad differences between selected
vegetation community types, and highlight othetdes which need investigating in greater detail. We
also quantify the sensitivity of selected speceshydrological parameters. Davy AJ, Hiscock KM,
Jones MLM, Low R, Robins NS, Stratford C. 2010 Bcting the plant communities and rare species of
dune wetland systems : ecohydrological guidelinas viet dune habitats. Phase 2. Bristol, UK,
Environment Agency, 113pp. Ranwell DS 1959. NewbgloWarren, Anglesey 1. The dune system
and dune slack habitat. J. Ecol. 47 : 571-601.
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Abstract number 316 —TRACE ELEMENT AND ENVIRONMENTAL |SOTOPE GEOCHEMISTRY
ANALYSIS IN AN ARID AREA: A CASE STUDY FROM THE LOWER PART OF WADI SIHAM
BAsIN, TIHAMA COASTAL PLAIN , REPUBLIC OF YEMEN

ABDULMOHSEN S. AL-AMRY*

Department of Engineering Geology, Faculty of @idlavinerals, Aden University, e-mail:
alamry1972@yahoo.com

NAIF M. ABU-LOHOM

Water & Environment Center, Sana’a University, Sandemen, e-mail: naifgeo@gmail.com

Trace element and isotope analysis were carriethdbe study area in order to understand the rgeha
mechanism, identify degree of mixing and sourceswafer salinity. Fifteen representative water
samples were subjected to trace element analysiSifip Fe, Br, Ba, B, F, V, and minor SiO2.Three
distinct zones one each for limestone-, alluviald ghermal spring samples have been demarcated on
the basis of the CI vs. Br/CI plots. It has beeovah that the plots for alluvial aquifer fall betwethe
plots of thermal springs and limestone aquifer vgatiereby suggesting the mixing of two end member
waters. Three fields have been demarcated alsothattnelp of the plots of nitrate vs. Br/Cl ratia.v
lower field representing thermal spring waters, dtédfield the water from alluvial aquifer, and uppe
field the water from limestone aquifer also supptre mixing phenomenon. In addition, 11
representative water samples covering entire rariggalinity and also sample from Red Sea were
collected and analyzed for stable isotope concémtrgdDeuterium 2H and Oxygen 180). The stable
isotope geochemistry data revealed that: 1. Thes @b samples for thermal springs and limestone
aquifer fall on Meteoric Water Line (MWL) and ovapl with the RECHARGE ZONE i.e. (Foothill
Domain). 2. The plots for the samples collectednfrmoastal domain and Red sea fall on Evaporation
Line and coincide with the DISCHARGE ZONE i.e. (Gt Domain). 3. On the other hand, the
samples collected from alluvial aquifer in the cehtiomain are located between the evaporation line
and MWL i.e. on the Mixing line indicating transitial phase between fresh water rich in lighterojget
and evaporative water containing heavier isotophese plots overlap with the STORAGE ZONE i.e.
(Central Domain). The trace elements and isotopita dndicated that: 1. The study area has been
divided into 3 zones, Recharge, Discharge and §azanes 2. The rain water has been modified due to
contribution of thermal spring water, evaporatioogess and sea water intrusion.

Abstract number 318 —RIPARIAN ECOSYSTEMS AND GROUNDWATER RECHARGE ALONG THE
TARIM RIVER, XINJIANG , CHINA

M. SCHAFMEISTER*

Institute for Geography and Geology, Greifswaldunsity, F.-L.-Jahn-Str. 17a, D-17487 Greifswal@r@any,
e-mail: schaf@uni-greifswald.de

N. THEVS

Institute for Landscape Ecology, Greifswald UnivigrsGrimmer-Str. 88, D-17487 Greifswald, Germaaymail:
thevs@uni-greifswald.de

S. WITTFOTH

Institute for Geography and Geology, Greifswaldwnsity, F.-L.-Jahn-Str. 17a, D-17487 Greifswal@r@any.

In the Tarim Basin, located in Xinjiang, NW-Chinas well as in the Aral Sea Basin, the riparian
ecosystems are the most productive ecosystemsabdur the highest biodiversity. The Tarim Basin
covers about 1 Mio. km2 and most of its area bedotg the Taklamakan Desert. The annual
precipitation does not exceed 50 mm. The Tarim Rivigh a total length of 1321 km flows from the
Tianshan Mountains along the northern rim of th&ldmakan Desert. As a loosing stream in our
investigation area it sustains forests, wetlandd, shrub vegetation as riparian ecosystems. Masit pl
species are adapted to grow deep roots in ordeedare access to the groundwater. Therefore, the
groundwater recharge from the river and the resyltepth to groundwater table, respectively, are
decisive for the survival of those riparian ecosys. Within this study, the recharge from the Tarim
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River into the underlying aquifer was modelled gl@nrepresentative transect. Different scenaritis wi
respect to the underlying geologic formations aifferihg river discharges were analyzed. Furthemmor
the vegetation distribution in relationship to treundwater depths will be presented.

Abstract number 320 —PuBLIC PoLicY IN GROUNDWATER: FAR FROM THE RHETORIC,
CLOSER TO THE REALITY

HERNANDO MARTINEZ*
York College LSAMP Program & John Jay College SBHBEi¢gram. 554 W. 53rd Street Room 6-I-1, New York,
NY, 10019, e-mail hmartinez@york.cuny.edu, hmag@gay.cuny.edu

The absence of a Water Act and the lack of undargtevater policy in Colombia lead the authorities t
creating stagnation in the development of the agunincreasing uncertainty in the scientific
communities, discouraging national private indugimitiatives. It also tends to generate potential
conflicts between neighboring municipalities anghattments. Logically, this situation creates bdgaefi
only for investors who do not know the importantevater, specifically groundwater. For several gear
some Colombian government agencies have sougistablesh clear criteria for the extraction of water
from aquifers for industrial, agricultural, publgervice and other uses. This article is based on
hydrogeological studies and construction of groustgwwells in several areas of Colombia. In additio

a review of the results from several National Depetent Plans which showed and the failure of
government agencies related to natural resourdesll\i | analyzed public policies of water thakth
local, departmental, and central governments haed to be implemented; | did it through personal
political analysis studies numerous years ago. @haronmental agencies of control, created from the
Political Constitution of Colombia of 1991, callddegional Autonomous Corporations for each
administrative division of the country, have notebeable to establish clearly the mandates of the
Constitution. The executive and legislative powars limited to write documents called CONPES.
However, during the political campaigns of the kast years the people have heard promises for Water
legislation. Today, a Water Act does not appeae pioblem exists and the Water Act does not exist.
As a result, it is necessary to establish a degigoimotion, and implementation of water's public
policies, which will be clear, specific, concretsd easy to measure in order to protect groundwater
resources, communities, and authorities as welbs&hresources at are at risk to be privatized én th
Water Departmental Plans as a local model plaheiinhcertain development system because the local
plans are not connected to each other. The pratadiz of groundwater in large tracts of land habibg
people of many municipalities is a high risk forl@abian communities, especially after a very long
armed conflict. Moreover, privatization of groundescan lead to the extension of illicit crops nega
causing social effects. Social effects are knowseai®us level of concern for consumer countries. A
recommendations, public education policies of wéteough the creation of the University of Water
will educate people. The distribution, use and gution of water through the creation of a specéaliz
agency of the government should improve the liiagditions of Colombians.

ABSTRACT NUMBER 324—NEW DELTAIC LANDSCAPE FORMATION IN LARGE RESERVOIRS

VOLODYMYR M. STARODUBTSEV*
National University of Life and Environmental Scies of Ukraine, Ukraine, Kiev, 15 Geroyiv Oborohy s

River flow regulation with large reservoir is cadiout in many regions of the world. The direceeff

of reservoirs on the environment has been alrefadifes! in many aspects. Recently much attention was
paid to the processes of environmental degraddtiodeltas of regulated rivers. Nevertheless, an
important aspect of the interaction of water resesvand rivers was not yet investigated. This eflspe
deltaic landscapes formation at the emptying oergvinto basins. Previously, this process was
considered from the standpoint of the reservoltatigin. However, it is more varied and substantial
fact, new deltas with hydromorphic landscapes aedular mode of surface and groundwater,
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vegetation and soil cover are formed in the resesvtt is these processes; that we investigatetien
Dnieper cascade of reservoirs (Ukraine), the Kagahaeservoir on the Ili River (Kazakhstan). But
these processes occur in many reservoirs in thédwodsing Landsat satellite images for the period
1985-2010 and ground-based studies with a GPSwexcapplication showed that deltaic landscapes
formation in the Dnieper cascade is the fasteshénfirst (Kiev) reservoir. At the top of this regeir,

the active formation of new islands (new land reses) takes place, and downstream shallow water
area is heavily overgrown with aquatic vegetatiBhragmites australis, Typha angustifolia, Scirpus
lacustris). In recent years, aquatic vegetatiom fiiating leaves (Nymphaea alba, Nuphar luteapdra
natans) is quickly spread there. The average ffatecease in the area of hydromorphic landscapes i
the period 1985-2005 was 100-200 ha here. But @6-ZD10 this value exceeds 1000 hectares per year.
This process creates significant problems for retiag, fisheries, water quality, water supply artiteo
industries. At the same time, it improved a redosatl use of areas, and made a biodiversity in the
region richer. In the second - Kanev - reservotura processes of hydromorphic landscapes formatio
are complemented by massive new lands (more thd&n H&@tares) inwash and summer houses
construction. These artificial and natural processave led together to an increase in the area of
hydromorphic landscapes to 1126 ha for the peri@®222009 years. Very fast increase of
hydromorphic landscapes area was revealed in tperypart of the Kremenchug reservoir during the
period of 1988-2009 as well. It has increased &y 3,ha. A new delta formation in large (28.1 km3)
Kapchagay reservoir on the lli River (Kazakhstamsvinvestigated for 40 years. The sediment runoff
accumulation (11 million tonnes per year) havettethe formation of hydromorphic landscapes in the
area of 6497 hectares. Feature of this delta imdton here saline soils. Plant cover consists bére
annual halophytes: Suaeda crassifolia, S. prostr&@hmacoptera brachiata, C. obtusifolia,
Camphorosma brachiata, C. monspeliacum, Aeluragiosalis, etc. Increasing the territory of the tdel
due to the sediment accumulation leads to wateinggand salinization of southern shores landscapes.
Salt content in groundwater of that territory beesmmore and it contributes to the toxic salts
accumulation in soils.

Abstract number 326 —IMPACT OF OVERLYING VELOCITY AND SEDIMENT MORPHOLOGY ON
NITRIFICATION IN BENTHIC BIOFILMS

S. ARNON*, K. YANUKA & A. NEJIDAT
Zuckerberg Institute for Water Research, J. Blanstestitutes for Desert Research, Ben-Gurion Ursitg of the
Negev, Israel, e-mail:sarnon@bgu.ac.il

The effects of overlying velocity and sediment ntajogy on nitrification rates were tested in a
recirculating flume system. In addition, we alsstéel how sediment morphology affected the diversity
abundance and activity of ammonia oxidizing baatéNOB). The flume system has a 260 cm long and
29 cm wide working channel, which was packed witbn of clean silica sand arranged into a dune
shape structures (bedforms). Bedform heights wearoximately 2 cm, while water depth was
maintained at 7 cm. An initial microbial seed, pa from the bed of Habsor River (Israel) was grown
into a benthic biofilm under constant flow conditioand feeding with ammonium. The diversity of
AOB, determined by denaturing gradient gel eledimpsis (DGGE) analysis, showed a shift in the
community from a dominance of Nitrosomonas specigie initially seeded population to a dominance
of Nitrosospira species in the stream bed, regssdbt the changes in flow conditions. The amoA gene
copy numbers (the key enzyme in ammonia oxidatiwhjch were estimated by the gPCR technology,
was not homogeneous along the bedform structuredahehot correlate with nitrification potential.
However, ammonium removal increased monotonicallyenv flow was changed from laminar to
turbulent conditions, but it did not change withooity under laminar flow conditions. This pattesas
observed regardless of the biofilm characteris(io®mass or AOB abundance), indicating that
ammonium removal was strongly controlled by massigfer processes. Nitrate accumulation rates
revealed that most of the ammonium removal was wuditrification, while denitrification and
assimilation in the system was minimal. Nitrificati activity was spatially distributed as a resdlt o
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physicochemical conditions, with the highest nitafion activity found at the upstream section b t
bedforms, and at the upper most section of thelficfdata obtained by microscale distribution of
oxygen and pH with microelectrodes). The resultplemsize the importance of the linkage between the
physical conditions and the biogeochemical proessethe environment. We clearly show that
different flow and sediment conditions can promspecific microbial activity, such as nitrification.
This understanding will aid in the design of stre@storation schemes seeking to enhance the removal
of excess nitrogen as a crucial step in aquatisystems management.

Abstract number 327 —EFFECTS OF HUMAN ACTIVITIES ON ECO-SYSTEM OF KALAR KAHAR,
NUMMAL AND KHAN PUR L AKES IN PAKISTAN

MUHAMMAD SALEEM KHAN*, NASEEM AADIL & SYED TAHIR AL | GILLANI
Department of Geological Engineering, Universityeoigineering & Technology, Lahore — Pakistan.

Kalar Kahar, Namal and Khanpur are fresh waterdakeated close to highly populated areas of
Pakistan. These lakes receive recharge mostly fraimfall during monsoon season and provide
residence to millions of migratory birds from Noveen to February who comes from central Asia and
Russia. Over the past few decades due to tremendoresase in the population, tourism and mining
activities in the surrounding areas of these lakes,eco environment of these lakes is threateoéd n
only to the migratory birds but also unhygienic iemwment for local population and tourists. Thisdst

is focused to find out the status of these laketeims of water quality and the causes respon$ible
damaging eco environment of these lakes and thepopmg various rehabilitation measures. The
results indicate that the physical and biologia#ldy of water from Kalar Kahar and Khanpur Lakes
greatly degraded due to the sewage pollution hokwtne Namal Lake is comparatively still safe and
partly influenced. The chemical quality of theskelsiis also alarming due to the increasing trentthef
contaminants. The chemical quality of the lake wateies greatly with the season which is probably
due to the dilution process caused by the monseanwyhrainfalls. The sediments pollution in these
lakes has greatly reduced the total storage cagpaicthese lakes which has disturbed the eco sysfem
these lakes. It is also creating hindrance in bafgting facility for tourists especially during tlaley
season. Suggestions for rehabilitation of eco enwent of these lakes are also being proposed.

Abstract number 328 —GROUNDWATER DEPENDENT TERRESTRIAL ECOSYSTEMS WITHIN THE
EUROPEAN GROUNDWATER POLICY FRAMEWORK

J. GRATH* & A. SCHEIDLEDER
Umweltbundesamt GmbH, Spittelauer Laende 5, AT-10@®na, Austria, e-mail:
johannes.grath@umweltbundesamt.at, andreas.sctiei@aimweltbundesamt.at

The European Water Framework Directive — WFD (260C) and the “Daughter” Directive
Groundwater - GWD (2006/118/EC) are the main plldor the European groundwater policy
concerning management and protection of groundwaitezse two Directives are complemented by a
set of sectoral Directives contributing to the potion of groundwater e.g. Nitrates Directive, Plan
Protection Products Directive, Landfill Directiidowever, the WFD does not only address the needs
for protecting, enhancing and restoring all watagss Europe. Moreover, it specifies receptorshvhi
might be affected either by impacts on water qiyaoti on water quality. For groundwater in partaul
“groundwater dependent terrestrial ecosystems” (@WB/are defined as a relevant receptor in different
Articles. Art. 1: 'The purpose of this Directivetis establish a framework for the protection ofimd
surface waters, transitional waters, coastal waterd groundwater which: — (@) prevents further
deterioration and protects and enhances the sthtaguatic ecosystems and, with regard to theiewat
needs, terrestrial ecosystems and wetlands diretgpyending on the aquatic ecosystems;' Art. 4
specifies the environmental objectives. More detaife given in Annex V for both, groundwater
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guantity and groundwater quality issues — “goodustamplies: no significant damage to terrestrial
ecosystems which depend directly on the groundwlatety”. Consequently status assessment for
groundwater bodies has to consider the status o0DGEVand the impact of anthropogenic alterations in
GW quantity and quality on them. To support the lemgentation of the WFD and GWD and to
contribute to a harmonised approach across Eumuidance documents were elaborated under the
Common Implementation Strategy (CIS). For exam@eidance N° 12 “The role of wetlands in the
WFD” provides definitions for “wetlands” and criterfor the practical approach to identify terrestri
ecosystems which could be significantly damagearthropogenic alterations to groundwater level or
guality. Guidance N° 18 “Guidance on groundwateatust and trend assessment” establishes
frameworks for assessing both chemical and quémétastatus of groundwater — considering the
provisions for groundwater dependent terrestrialsgstems. To support the elaboration of the second
RBMPs an exchange of best practice and lessonatleas initiated by the CIS Working Group
Groundwater. Complementary the link to research Iesn established and the interdisciplinary
cooperation between hydro(geo)logists and eco®gigt be enhanced.

Abstract number 334 — HYDROECOLOGICAL PROCESSES AND FUNCTIONING OF
GROUNDWATER DEPENDENT ECOSYSTEMS

BJORN KLOVE*
Water Resources and Environmental Engineering laabor, Po Box 4300, 90014 University of Oulu, Firdae-
mail: bjorn.klove (at) oulu.fi, tif. mobile:+358-4894 4514, tlf. office:+358-8-553 4510.

Groundwater dependent ecosystem are a vital yetlypamderstood component of the natural
environment. In many cases groundwater form an itapo but so far quite unknown contribution to
these ecosystems. The presentation will focus aindhygy of different systems along with conceptual
models on the role of groundwater. Different methedll be presented to assess the role of ground
water in these ecosystems. Also the groundwatecitie will be discussed and how ecosystems can be
assessed in relation to ground water resources.sitee to be presented inlcude different type of
weltands such as mires and lagoons, small lakessrand springs.

Abstract number 335 —CLIMATE CHANGE AND ECOLOGICAL SYSTEMS: A FRAMEWORK FOR
THE UNDERSTANDING OF SOCIO-HYDROLOGICAL DYNAMICS

YALI E. WOYESSA* & WORKU A. WELDERUFAEL
School of Civil Engineering and Built Environme@entral University of Technology, Free State, RevBag
X20539, Bloemfontein 9300, South Africa. Email: ywessa@cut.ac.za

A functioning ecological system results in ecosysggoods and services which are of direct value to
human beings. Ecosystem services are the condaimthprocesses which sustain and fulfill human life
and maintain biodiversity and the production of s@em goods. However, human actions affect
ecological systems and the services they providmigh various activities, such as land use, wader u

pollution and climate change. Climate change ish@ges one of the most important sustainable
development challenges that threaten to undo mdngheo development efforts being made while
working to reach the targets set for the Millennibevelopment Goals. Understanding the provision of
ecosystem services and how they change underahtfecenarios of climate and biophysical conditions
could assist in bringing the issue of ecosystemices into decision making process. Similarly, the
impacts of land use change on ecosystems and bisii have received considerable attention from
ecologists and hydrologists alike. Land use changa catchment can impact on water supply by
altering hydrological processes, such as infilratigroundwater recharge, base flow and directffuno

In the past a variety of models were used for ptadj land-use changes. Recently the focus hatedhif

away from using mathematically oriented modelsgerd-based modelling (ABM) approach to simulate
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land use scenarios. The agent-based perspectitieregiard to land-use cover change, is centredh@n t
general nature and rules of land-use decision rgainindividuals. A framework of analysis is being
developed to investigate the possibility of incogimg the human dimension of land use decisiom ant
hydrological model in order to assess the impadtifre land use scenario on the ecological system
general and water resources in particular.

Abstract number 336—RAINFALL COMPLEX PATTERN TREND VIA MULTIFRACTAL ANALYSIS

VICTOR MANUEL PENARANDA VELEZ*
Water Resources Researcher, Civil Engineering BadBiblivarian Pontific University, Bucaramanga,|@mbia.

Although today one can find a lot of hydrologic netgl(maths and physical models) there are a lot of
uncertainties in hydrologic modelling in gaugedcbatent and even more so in ungauged catchment.
According to the scientific literature there arengoprevalence limitations in hydrologic modelling i
relation to questions of scale, nonlinearity aniueness of place. The mentioned above suggest to
look through alternative tools to describe (or nitiag) physical (or geophysical) processes, one of
them possibly based on the geometrical composidioabserved data. Rainfall, as one of the highly
complex geophysical processes, exhibits a multditastructure in its description. The multifractal
patterns identification of rainfall observed daggards suggest the estimation of nonlinear stesisti
attributes designed for this purpose, such as thigfractal spectra. This statistical tool has beeplied

to nonlinear analysis of time series in order tepite its structure as also to achieve a rebuildorg
predicting) model. This research surveys the implatation benefits to use multifractal analysis on
daily rainfall time series. These time series bgltmsome rainfall gauges located on Surba’s thxaein

at Duitama (Boyaca, Colombia). Some previously ysialexhibit some trends which are leading to
interpret possible local climatic pattern. Futunalgtsis look for characterizing morphological dtiries
joint to multifractal attributes in order to get l@etter hydrological comprehension at ungauged
catchment.

Abstract number 339 — EFFECTS OF SOIL SALINISATION ON THE EARTHWORM EISENIA
ANDREI: LIFE CYCLE TRAITS AND HISTOCHEMICAL BIOMARKERS

ANDREA PASTERIS*, SILVIA BACCHI, SARA BURATTI, ELEM FABBRI, PAULINE MOLLEMA &
VALENTINA MARCONI

Centre for Environmental Research, University ofdgoa, via S. Alberto 163, 48123 Ravenna, Italyaak:
andrea.pasteris@unibo.it

Salinisation is the process that leads to an ekeesxrease of water-soluble salts in the soitl ane of

the most widespread soil degradation processesghilte Adriatic Coast of the Emilia-Romagna region
in Italy, our area of interest, soil salinisati@neinhanced by salt water seepage, caused amomg byhe
subsidence and drainage. Salt prevents, limitdsbartds the normal metabolism and nutrient uptake o
plants and other soil biota. Biological effects mants, in particular crop species, are widely istdd
because of the socio-economical consequences iolukigral soil loss. Impacts on soil fauna are less
known, in spite of its importance in determining $ertility. Salinity might cause a decreased s¢mnce

of organisms to other stressors, eventually leatbrgynergistic effects. Here we report the resofita
laboratory experiment that is intended as a fiegp ®f an ongoing study on the interactive effetsoil
salinity and pesticide contamination on the eartimv&isenia andrei. A natural silty soil was coltt

in the field, dried, grounded and sieved through mm mesh, to eliminate skeleton. Glass containers
(223x121 mm, h: 77 mm) were used as experimenthblers; in each container 500 g of dry soil were
mixed with 150 ml of spiking solution (NaCl dissetvin distilled water). A control treatment (diktd
water) and five NaCl concentrations ranging frorh @ 12 g/L were prepared. Each treatment was
replicated in two containers. Ten adult worms facte container were incubated in the experimental
soils at controlled environmental conditions (20400-800 lux, 16 h light/8 h dark). After 28 dayfs o
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exposure, three life cycle endpoints were assessedival, growth, and reproduction (number of laid
cocoons). In addition, three histochemical biomankere determined: lysosomal membrane stability
(neutral red retention assay), lipofuscin and rautpid accumulation. Soil salinity had signifidan
adverse effects on all the life cycle endpointg] @nvas possible to obtain preliminary estimatés o
effective median concentration (survival: 10+1 gfrowth: 8+2 g/L, reproduction: 4 g/L). Soil
salinisation did not alter the response of the laidk@rs analysed in the present work. Although the
biomarker sensitivity to pollutants is reportedhgg that that of life cycle endpoints, it appeaesytare
not impaired by salinity and may be used for futimeestigations on polluted salinised soils. As an
overall, our study indicates that adverse effeatearthworms are possible at levels of soil saliiis

still compatible with agricultural land use, evarthe absence of other stressors.

Abstract number 340 — GROUNDWATER DEPENDENT RIPARIAN ZONES IN AN AFRICAN
SAVANNA: WHO IS USING WHAT WATER AND WHEN ?

CHRISTINE COLVIN*, MARK GUSH, DAVID LE MAITRE, KLAUDIA SCHATSCHNEIDER, ASHTON
MAHERRY & SEBINASI DZIKITI

CSIR, Stellenbosch, 7600, e-mail: ccolvin@csir.co.za

COLIN EVERSON & CAREN JARMAIN

University of Kwazulu Natal, Pietermaritzburg.

An initial assessment of groundwater dependendpenKruger park, South Africa, identified springs,
terrestrial fault zones, permanent pools in sedsores and riparian zones as important habitalisumt

on groundwater within the savanna landscape. Aigpaone, and neighbouring non-riparian mopane
bush area, on the Shingwedzi river were equippéd a@tailed monitoring equipment to assess patterns
of water by the different tree species. Rainfaimperature, soil moisture, groundwater levels @ s
flow in Colophospermum mopane (Mopane trees), Xaudltis zambesiaca (Nyala tree) and
Lonchocarpus capassa (Apple-leaf tree) were madtaver a year period. In addition, net ET and
carbon fluxes were measured for one week in theseason and for one week in the dry season. We
wanted to find out: Which plants are accessing ggdaater? Does access to groundwater maintain
primary productivity during the dry season? What thie relative rates of carbon and water uptakiedn
groundwater-linked riparian zone and rain-fed m@pgrassland? This multi-disciplinary assessment of
the relationships between different plant specied different water sources in a seasonally, water
limited environment, showed how primary productivié maintained in the dry season with access to
groundwater and how different tree species resmghiffieiently to increasing soil moisture in the nain
season. This work gives insight to the complexity ptant-water interactions and challenges
ecohydrology to simultaneously take a holistic apph, whilst focussing on key exchanges to link
carbon and water cycles.

Abstract number 342 —IMPACT OF CLIMATE CHANGE ON THE RAISED BOG WATER BALANCE
IN WESTEARN SIBERIA

KHARANZHEVSKAYA J. A.*
Siberian Research Institute of Agriculture and FRIAESIA, e-mail: kharan@yandex.ru

Bogs that occupy vast areas of the Western Sip&aiathe role of the powerful regional climatic faG
thereby facilitating the spatial redistributiontbirmal energy resources. The examination of m@stu
accumulation and consumption processes in rivembaagill allow to estimate modern processes of
climatic and hydrological condition changes in théestern Siberia and define the influence of
progressive bog formation on changes of land amgngnound drainage. Examinations of water balance
were carried out on the territory of raised boghimitthe area of small water-logged basin of river
Klyuch in the north-eastern part of the Vasyugag.dthe determinations of water balance components
were carried out separately for every dominant yplethe raised bog biogeocenoses: high riam, low
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riam and sedge-sphagnum swamp. By results of peefbinvestigations it was noted that differences in
the water balance of biogeocoenoses are defingdebyegetation structure, which defines the process
of moisture accumulation in the bog peat depodie ccumulation of atmospheric precipitation is
observed in a more forested pine-shrub-sphagnugebaenosis with high pines, however in conditions
of intensive water evacuation, a minimum level dafisture accumulation is observed considering the
powerful active layer. The less forested lower rischaracterized with smaller snow cover water
equivalent, but with the more intensive level ohaal evaporation reaching up to 414 mm, relatively
high discharge module and the level of waters -lircnelation to the average surface level. Conbtant
high levels of bog waters, which are 3 cm highethefaverage surface level, evaporation on an geera
of 405 mm and moisture accumulation in a peat depoe characteristic of the open area of sedge-
sphagnum bog. The statistical analysis of the t@ngr changing of water balance elements allowed to
mark the decrease of overall moistening in Aprilyiidoe gradual increase of evaporation in the antum
period, growth of duration of transitional autummter period and the corresponding minimizing of
moisture content in snow cover in November-Decemi#s a result, the hydrological regime
redistribution, which is characterized by the diédirflow decrease in November and December, April-
June and increase in August-September is observetei considered region. Nevertheless, annual
characteristics of water balance remain statisyicaichanged. Generally, favorable conditions foz t
development of bog formation and peat accumulapi@tesses owing to excessive moistening in the
warm period of year will be invariable in the nesdrand midterm prospect.

Abstract number 343 — USING THE DRENAFEM MODEL FOR SIMULATION SUBSURFACE
DRAINAGE IN BAIXO VOUGA LAGOON

PAULO CASTANHEIRA* )
ICAAM - Universidade de Evora., Apartado 94, 70B4%vora. Portugal. E-mail; castanheira.p@gmail.com

The Baixo Vouga Lagoon is located at the end of\fbega River basin and has an area of 4600 ha.
Presents extensive and broad valleys of low elevatften subject to flooding. Its water regimeailiso
influenced by the sea, through the effect of tlikedi Often the seawater enters the estuaries, and
climbing the dikes and invade agricultural fields.deterministic numerical model based on finite
element method was used to simulate the variabterwable, and made their comparison with data
obtained on site. The drain selected is the 89tatéwl in the drainage portion 31, which lies at an
average depth of 0.7 m, with a distance betweengld 25 m, a slope of 0.001 m m-1 and a length of
250 m. This is a drain on PVC corrugated, wrappededotextile, installed in 1986. In 38 consecutive
days were carried out measurements of the flovaxg)) the hydraulic head between the drain (hr) and
half distance between drains (hm), resulting indbtermination of hm hr and the arithmetic mean of
these observations. The difference in the peakiofall between the observed and simulated valses,
that the observations are daily and do not detexdt small variations, the model, to discretizetthee

by 0.05 days at most, can simulate, and the coratémt of rain for periods of 4 hours. The facttttiee
Baixo Vouga Lagoon system to be working with noead drains, dramatically complicates the
comparison, given the difficulty in simulating timgput resistance. Improvements in the agreement of
observed and simulated results can only be achigwedigh processes of attempts before a reliable
calibration of the behavior of the drain. The diffity expressed in simulating the actual conditions
the field not off due to numerical methods becatls®y provide important practical conclusions
regarding the behavior of subsurface drainage syste
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Abstract number 345 —ASSESSMENT OF THE GROUNDWATER ECOSYSTEM

S. KUHN*, T. STRUPPE & C. CHARLE
PROTEKUM Umweltinstitut GmbH, Lehnitzstrasse 73516 Oranienburg.
SKUMWELT GbR, Hochspannungsweg 22, 12359 Berlin.

The role of organisms in the groundwater ecosyd$terthe global turnover 1 of materials and enesyy i
not known. Estimations that 6-40% of the bactdsiainass of the earth is living subterranean, shaw t
the biomass of this ecosystem has great importafice. EC groundwater directive (2006/118/EC)
demands “Research should be conducted to provider lmiteria for ensuring groundwater ecosystem
guality“. An assessment of the groundwater ecosydtas to refer to main and can only refer to
microorganisms. Investigations to detect indicatoganisms like crustaceans or nematods in
groundwater for an assessment of biocoenosis chnbenused in groundwater areas under aerobic
conditions. There are additional problems in thaa technique with nets or tube pumps in the well.
The conditions in the well water are different frohe environment. It is necessary to use a sampling
technique that collects organisms of the represigatagroundwater area. This is easier for
microorganisms, because one can use a radial puthgigh through flow according to the DIN/ISO.
The groundwater microbiocoenosis in the area of erman landfills are characterised by DGGE-
Fingerprints (Kilb, 1999, Eschweiler, 1999). Pahlthe emissions from the landfills into the
groundwater are determined. The fingerprints oftdyxé in groundwater influenced by landfill
emissions differ, dependent from the concentratafrthe emissions, significantly from those of ti
influenced ones (Struppe 2006). It was possiblddfine a threshold of non-toxic emissions, which
causes significant differences in the groundwatesgstem. To define not influenced groundwater, the
background concentrations have to be detected.i$hisne by adding the 84,1 %-Perzentiles of the
groundwater main ions (Na, K, Ca, Mg, Fe, Mn, HCQI®)3, NH4, CI, SO4, TOC) of numerous
groundwater (Schleyer und Kerndoff, 1992). The sa1i860 mg/L. So groundwater with concentrations
of groundwater main ions <800 mg/L are defined asimfluenced (neutral wells). It can be shown that
in groundwater with concentrations of main ionsokeB00 mg/L in clusterdendrograms of the DGGE-
Fingerprints are added to the neutral wells. If¢dbacentrations of main ions are higher than 1260.m
the changes in the groundwater microbiocoenosispaosd to those of the neutral wells are so
significant that the wells are separated in cladgedrograms. These changes in assembles of
groundwater microorganisms can cause in two effédtst there are toxic effects of other components
in the emissions, which lead to a decrease of bactiversity and amount. Second there are adagtio
of the bacterial settlement to the emissions, whaad to an increase of bacterial amounts, cauged b
better nutrition situation downstream of landfil@uantifications of bacteria at the investigatettifdls
show that both effects can be observed. A sigmifichange of groundwater biocoenosis caused by non
toxic landfill emissions is possible. This is ofegt importance for the assessment of groundwater
biocoenosis. The outlined investigation could beriowed by using DNA-microarrays and is a field
proved measure for the description of the groundmnatosystem quality.

139



HydroEco02011, Hydrology and Ecology: Ecosystem&uB@dwater and Surface Water - Pressures and Options
Vienna, Austria, 2-5 May 2011

VOLUME OF ABSTRACTS (H.-P. Nachtnebel & K. Kovar, editors)

Abstract number 348 — WHEN MODELLING BIODEGRADATION ON THE MICRO SCALE
DEGRADER COLONY DISTRIBUTION DOES MATTER

SUSANNE |. SCHMIDT*

Centre for Systems Biology, School of Bioscienéasljege of Life and Environmental Sciences, Uniitgrsf
Birmingham, Edgbaston B15 2TT, Edgbaston, Unitedigilom , e-mail: s.schmidt@bham.ac.uk
CRISTIAN PICIOREANU

University of Technology, Department of Biotechrmjo Julianalaan 67, 2628 BC Delft, The Netherlands.
RAE MACKAY

Department for Geography, Earth and Environmertar®es GEES, University of Birmingham, Edgbastd5 B
2TT, Birmingham, United Kingdom.

MARTIN THULLNER

Department of Environmental Microbiology, UFZ LeigzPermoser-Str. 15, 04318 Leipzig, Germany.
JAN-ULRICH KREFT

Centre for Systems Biology, School of Bioscienédisiyversity of Birmingham, Edgbaston B15 2TT, United
Kingdom.

Groundwater contaminant biodegradation relies enciimplex interplay of the microbial community
and its environment. Biodegradation, which may bbamced by engineering, is thus a phenomenon
emerging from the adaptive actions of individuallsceand organisms. The capacity to predict the
success of in situ bioremediation depends on oilityatn understand, simulate, and finally predise
interactions of the various complex and heterogesexosystem processes and functions. It is widely
accepted that biodegradation is influenced by @dability (degrader must meet contaminant), scale-
dependent mixing, competition for resources, aretgtion. However, a sound concept linking the
behaviour of individual degrader cells and the genance of bioremediation is still lacking. In
particular, it is unknown to which extent the disfition of low numbers of cells in a heterogeneous
groundwater environment is affecting biodegradatainthe various spatial and temporal scales.
Numerical reactive transport models have becomabksihed evaluation tools for the quantitative
description of contaminant biodegradation in gromaigr, but so far, for biological functions, thejyr

on empirical observations and meanfield-averagssyaptions. They also lack concepts for the micro-
scale descriptions that are needed to explain dicdd functions where and how they actually octuir.
turn, individual-based modelling concepts have beeneloped and successfully applied for the
description of single cells or cell communities;t Itie applicability of these concepts is limited to
micro-scale environments. Our aim is to close thp between the description of individual cells and
their behaviour within specific micro-environmerasd biodegradation in groundwater at the macro-
scale. We have developed a quantitative modeluiysthe impact of single cell processes and micro-
scale heterogeneities on biodegradation in contaeihaquifers on the pore level, using COMSOL®
coupled to an individual-based model. We studiedtate degradation in interplay between total
biomass (varying from pristine conditions, i.e. T sessile & planktonic cells/cm? aquifer, i.ater

& sediment, to eutrophic conditions, i.e. 10,000,0@ells/cm3), cell distribution (biomass
homogeneously distributed, or clustered in two ei@s with varying distance), and two flows (average
groundwater flow: 0.9 m/d, slower or micro porewlld.1 m/d). First results indicated that degraafati
varied most (from 13 to 18 %) among biomass digtitims for slightly eutrophic situations (1,000,000
cells/cm3) at average groundwater flow (0.9 m/djlevat slower flow (0.1 m/d), degradation varied
most (from 28 to 59 %) for pristine situation bigeaistributions (100,000 cells/cm3). Depending on
how biomass distribution is simulated, micro-scat@dels will yield very different values for
degradation.
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Abstract number 349 — TRANSFORMING RELATIONSHIP AMONG SURFACE WATER
PRECIPITATION AND GROUNDWATER ALONG FENHE RIVER IN TAIYUAN BASIN, CHINA

LI XIANGQUAN?*, HOU XINWEI & ZHANG LI
Institute of Hydrogeology and Environmental Geolg@hinese Academy of Geological Sciences , Shijiang,
050061 , China.

With analyzing geochemical characteristics of stefavater and groundwater including isotope
information, a research work was carried out tcestigate transforming relationship among surface
water, precipitation and groundwater along Fenh@iRin Taiyuan Basin. The results indicated that th
recharge source of mainstream in Fenhe comprisepiooindwater and precipitation, but the ratios of
two sources changed along the river. The ratigga@iindwater and precipitation in the upstream &ed t
downstream are the ratio of 93 to 7 and ratio of@246, respectively. The groundwater was the main
source of recharge in the upstream but the ratovedsed in downstream, where the main source of
recharge alternated into precipitation. The datasithat the ecological condition in the upstreaeas
along Fenhe river is better than the areas in thendtream.

Abstract number 355 ~-WATER HYDROGEN AND OXYGEN ISOTOPE COMPOSITION AND SPRING
ISOTOPE INFORMATION IN THE TEA DITCH OF  ANXIAN , CHINA

WANG YONGLI*, NI SHIJUN, ZHANG CHENGJIANG, HUANG ZHGANG & SHI ZEMING
Department of Geochemistry, Chengdu University e¢finology.

This paper studies isotopic composition in the ClaayGou of Anxian area. The results showed that the
water bodyoD is between -68 %o ~ -54 %6180 in between -11 %o ~ -8 %0; Sample put above dloba

rainfall line and these show the groundwater anflasa water originated in the meteoric waters of

supply; S15 isotopic composition of spring watepwsld that the groundwater come from different two

type groundwater mixing, the mixing ratio of 3:2.

Abstract number 361 —ANALYSIS OF THE RIPARIAN VEGETATION DYNAMICS THROUGH THE
RIPFLOW MODEL . CLIMATE CHANGE SCENARIOS IN THREE EUROPEAN COUNTRIES

ALICIA GARCIA-ARIAS* & FELIX FRANCES

Research Institute of Water Engineering and Enwirent, Universidad Politécnica de Valencia, Spain.

RUI RIVAES, PATRICIA RODRIGUEZ-GONZALEZ, ANTONIO ABUQUERQUE & TERESA FERREIRA
Forest Research Centre, School of Agronomy, Teahhloiversity of Lisbon, Portugal.

GREGORY EGGER & EMILIO POLITTI

Umweltbiro Klagenfurt, Austria.

The RIPFLOW model is a useful tool for the simwatof riparian vegetation distribution in space and
time. This model simulates the vegetation succeassio retrogression in response of physical
parameters. Beside its scientific value, this isractical tool to tackle water management issues an
restoration projects results uncertainties. RIPFLO®$ been applied in the Alpine region and in
Mediterranean semiarid environments with satisfyiagults. The study sites are Terde, Ribeira and
Drau. Terde is a natural stretch of the MijareseRiwithin the Jucar River Basin District (Spain).
Ribeira is also a natural stretch located in theegulated course of the Odelouca River basin (Batu
The Austrian site lies along the upper course ef@hau River and it is a free flowing reach whiash
been restored 10 years ago. Two climate changeasosnwere analyzed for each study site. In the
climate change scenarios set up the hydrometedcalogeries were adapted to consider the monthly
variations expected by the HadCM3-PROMES regioriahate model for Spain and HadCM3 for
Portugal. We selected SRES A2 and SRES B2 as the pnobable pessimistic and optimistic emission
scenarios respectively, both for the same 2070-2E0i@d. The analysis of those scenarios required t
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comparison with the reference period results (12880). The Austrian partner applied instead the
GCMECHAMS climate model, using the results of scem@1B as optimistic and A2 as pessimistic
climate change options. The reference period wasdme as the described for the Mediterranean sites
The results from the climate change scenarios aisalyere coherent in both Mediterranean study,sites
Terde and Ribeira. Both scenarios showed a rivanmhl widening with substantial decrease of the
early succession phases, leading to species tpag af the remaining riparian vegetation and sgirga

of upland forest inwards the river. This trend vmasre pronounced in the worst scenario, suggesting
that extreme climatic change will promote the dissgrance of pioneer or young succession stages of
the riparian woodlands in Mediterranean rivers. Shmulations of the Austrian case study highlight a
stationary percentage composition of the olderession phases which are not heavily affected eyen b
large floods. On the other hand, the younger sstmegphases abundance fluctuate in response of the
flow variations determined by the climate changensgios. In addition, those scenarios produced a
generalized reduction on evapotranspiration ratehe stretches, harder during dry years and fer th
pessimistic scenario. Although there were impordifferences between scenarios results, they were
lower as expected in spite of the great variatlogtsveen hydrological inputs of each scenario dixbimi

all over the simulation periods.

Abstract number 363 —HYDROLOGIC LONG-TERM MONITORING NETWORK . ICTS-DONANA
NATIONAL PARK

ALICIA SANCHEZ CABANES* & MIGUEL ANGEL BRAVO UTRERA
Estacion Bioldgica de Dofiana (EBD)- Consejo Supeat@lnvestigaciones Cientificas (CSIC).

Dofana Biological Station (EBD) provides the sdfemtommunity a unique study area for its size and
biodiversity of Dofiana Biological Reserve (RBD).intludes four major ecosystems: beach, dunes,
scrub and marsh, this being the habitat of a latgeber of endemic species and be legally protdmyed
restricting access to technicians and researchdrs. term Singular Scientific and Technological
Installation (in Spanish, ICTS) refers to that @fisition that is unique or exceptional in Spain,osd
investment or maintenance cost is relatively higth wegards to the R&D investment budgets in the
area where its activity is included, and which @m&ue in their nature. These aims mean to deitiep
equipment of sensors that allow to arrange of nreasdetailed in the medium and long term to be able
to observe trends and biological alerts; storaggesy and remotely, freely and cost free access) fro
anywhere and in real time, and available Inforrmafar all. The hydrological station network aims at
making available to the scientific community andniagers of the Dofana Natural Area (END),
continuous data on the main parameters involvedmonitoring water quality, flowstream, and
groundwater level. The network is divided into twabnetworks, one of surface water and other
groundwater. Sensor and site selection are guigiebdebpurpose of monitoring and the data objectives
whether for those stations whose information refershe regional operation of the system, aquifer,
watershed runoff and surface flows, or to specdsearch projects. The most used water-qualityosens
in monitoring installations in the area are tempers conductivity, DO, pH, turbidity, Nitrate,
Ammoniun, Chlo and Phycocyanine. At some statidow fis also measured, or just flow, and at
groundwater stations level is measured and is pldrio measure some basic quality parameters. All
ICTS hydrological stations listed as part of théoanation network and infrastructure measures in9CT
Dofana Biological Reserve, meeting all the mainteaaand communication protocols and technical
requirements, from installation of the sensorsietmote access to the system of consultation aral dat
mining via the web developed with this goal. Thedemmization and accessibility of the hydrological
sensor network and related communications equipnadltws for the continuous opening of new
external users and has the advantage of reducingumber of trips through the Park, given the large
amount of real time information and generated aatarally.
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Abstract number 366 —MITIGATION OPPORTUNITIES FOR OBSTRUCTED RIVER REACHES BY
COMBINING RES-E AND WFD OBJECTIVES

A. LASHOFER*, W. HAWLE, M. PUCHER, T. CASSIDY & BPELIKAN
Institute of Water Management, Hydrology and HydicaEngineering, IWHW, University of Natural Rescas
and Life Sciences, Muthgasse 18, A-1190 Viennaaé:tashofer.alois@boku.ac.at

Project-Title: Hydroelectrical Potential On Exigfihateral Structures in Austria, Hypo-last Abstract
Further integration between the Renewable Energedive (RES-E) and the Water Framework
Directive (WFD) at different levels and scales égagnized as an important requirement to address
hydro-morphological pressures on river ecosystérhe. WFD risk assessments in 2005 showed that
hydro-morphological pressures and impacts are dritbeomost important risks of failing to achieve
WFD objectives. For already deteriorated aquatmsgstems, there could be opportunities for “win-
win” outcomes if the development of small hydropowojects is designed to improve the river
continuum and to create, protect or rehabilitatga#iq habitats. The Hypo-Last Project aims to irdésy
the objectives of both the RES and WFD Directivgsidentifying and analysing existing lateral
structures (defunct weirs, ground ramps etc.) foalk hydropower potential and concomitant river
continuum restoration. A win-win situation for bdtie river hydro-ecology and the small hydropower
sector is possible. Ecological mitigation can baded and implemented by state of the art small
hydropower units that utilize existing lateral stures obstructing the river continuum. The scfenti
challenge of the project was in the joint use ofagsiety of very diverse morphological, hydrological
ecological, infrastructural and socio-economicahd@he main steps were the definition and setfup o
comprehensive database, the derivation of sitefgpdgdrological information from the hydrological
water balance model, the classification of therdtstructures according to the project objectiarnd

the evaluation of representative sites. The resaltsbe used for strategic decision making conagrni
the Austrian energy and climate policy in the fedlers well as in the province governments. At the
same time the study output is detailed enough tadeel as a guideline for the pre-selection of small
hydropower project sites. The rehabilitation ofrimpacted by existing and defunct infrastructiane

be achieved through integration of the RES and VIfictives. The Hypo-Last project is a practical
example of an investigation of the possibilities.

Abstract number 367 — CONCEPTUAL MODEL OF GREENHOUSE GAS EMISSIONS FROM
HYDROELECTRIC RESERVOIR IN TROPICAL AREAS

MARCO AURELIO DOS SANTOS* & LUIZ PINGUELLI ROSA
COPPE/UFRJ, National Science Council — CNPq, e:raailelio@ppe.ufrj.br Ipr@adc.coppe.ufrj.br

Like most manmade projects, hydropower dams havepieueffects on the environment that have been
studied in some depth over the past two decademngntheir most important effects are potential
changes in water movement, flowing much slower thathe original river. This slower flowing favors
the appearance of phytoplankton as nutrients isereaith anoxic water replacing oxidative water and
generating anaerobic conditions. Although reseatahing the late 1990s highlighted the problems
caused by hydropower dams emitting greenhouse gasaesial aspects of this issue still remain
unresolved. Some of these biogenic gases causal glabming, including methane, carbon dioxide and
nitrous oxide. In order to draw up an accurate ss8ent of the net emissions caused by hydropower
dams, significant improvements are needed in cabomigets and studies of representative hydropower
dams located in tropical, boreal, arid, semi arid temperate climates. This paper has the objetdive
show main interactions between landscape, hidrobogy fluxes of GHGs gases from reservoirs in a
form of conceptual model of process.
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Abstract number 368 —L ONG-TERM PERSISTENCE OF STREAM NITRATE CONCENTRATIONS
(MEMORY EFFECT ) INFERRED FROM SPECTRAL ANALYSIS AND DETRENDED FLUCTUATION
ANALYSIS

MILAN ONDERKA'?, LEA MRAFKOVA®& ANDREAS KREIN!

Centre de Recherche Public — Gabriel Lippmann, Begat of Environment and Agro-biotechnologies, df,
du Brill, L-4422 Belvaux, Luxembourg. Tel: +352 82 61478 Fax: +352 47 0264, e-mail: onderka@lippman
?|nstitute of Hydrology, SAS, Réanska 75, Bratislava, SK-823 01, Slovakia.

3Slovak Hydrometeorological Institute, Jeséniova Bratislava, SK-833 15, Slovakia.

Previous research in agricultural catchments shatliat past inputs of nitrate continue to influence
present observations and future characteristicétiaite concentrations in stream water for a loagaqal

of time. This persistence manifests itself as atiowy effect’ with a prolonged response of streantewa
nitrate levels to reductions of nitrate inputs ba tatchment scale. The question we attempt tdvieeiso
whether such a memory-effect also exists in moaota catchments with snow-melt dominated runoff
regime. We analyzed long-term records (~ 20 yeafS)itrate-nitrogen concentrations measured in
stream at three stations on the upper Vah Rivawvégia). Applying spectral analysis and Detrended
Fluctuation Analysis (DFA), we found that thereaissarying degree of persistence between the three
analyzed sites. With increasing catchment areafltivtuation scaling exponents generally increased
from 0.77 to 0.93 (fluctuation exponents above &®& usually considered as a proof of persistence,
while values close to 0.5 indicate ‘white’ uncoateld noise). The nitrate-nitrogen signals tempyprall
scaled as a power-low function of frequency (1fsapwith a strong annual seasonality. This ina@eas
in persistence might be attributable to the catctinageas upstream the sampling sites. These results
have important implications for water quality maeangnt. In areas where reduction of nitrate in searfa
waters is imposed by legislation and regulatorysuess, i.e. two catchments with different persisten
properties may not respond to the same reductisowices of nitrogen at the same rate.

Abstract number 369 —COMPARISON OF THE NUTRIENTS REMOVAL EFFICIENCY OF AROUNDO
DONAX VERSUS PHRAGMITES AUSTRALIS

A. VLYSSIDES*, E. KOUKIOS, E. M. BARAMPOUTI & S. MA

Laboratory of Environmental Technologies, SchooCboemical Engineering, National Technical Universit
Athens, 9 Heroon Polytechniou str., 15780, Zogratreece, e-mail: avlys@tee.gr, Tel +30 210 7723E68&:
+30 210 7723269.

Reed beds have found application in the treatmérdomestic, industrial and agricultural waters.
Although in the literature reed beds are oftengifeesl as constructed wetlands, they tend to beemor
highly engineered systems with a well-defined gravatrix structure akin to a trickling filter. Theyre

able to nitrify ammonium compounds as a first stepards reducing the concentrations of ammoniaand
ammonium in the treated effluent. Reed beds hagea beed for more than 20 years to treat wastewaters
such as local domestic sewage, airport runway fuamad some kind of industrial effluents. Reed beds
operating with subsurface flow may be divided itMo categories—horizontal and vertical. Tidal flow
systems are a variant of the latter type, in whiehbed is alternately filled with wastewater ahernt
drained. Vertical-flow reed beds gave the best al/grerformance compared with horizontal beds.
However, combination of vertical-horizontal flowferied some advantages for total nitrogen removal.
The main advantages of using reed beds are the dffgliency of treatment and the low cost of
operation. This work deals with the estimation loé effect of two different kinds of reeds (Arundo
Donax and Phragmites Australis) for a retentionetiof three days on the efficiency of removing
nutrients from ground water. The reed beds plarg @gastructed in the outside area of the Laboratory
of Environmental Technologies of NTUA and groundevatvith high concentrations of nutrients
(nitrogen and phosphorous) was used as an inflinetite reed beds plant. The plant consisted of 6
channels of 20 m in length, 2 m in width and 1nhéight and a larger tank of 8 m x 13 m x 1m. Each
channel was filled with gravel where two kinds eéds had been planted in 25 cm depth. These were
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Arundo Donax and Phragmites Australis. During t@enionths of the experimental procedure, from
March to November, the groundwater feeding wastemsbout 180 L/h for each channel, in order to
maintain the retention time at three days. Evergky@ samples from the effluent of each channebwer
collected. Each sample was analyzed for total gihmss and total Kjeldahl nitrogen. All measurements
of the collected samples were carried out accorttinthe Standard Methods for the Examination of
Water and Wastewater. The statistical analysishefresults was carried out utilizing the techniques
given by Taylor. Conclusively, the use of Phragsiiie more effective than Arundo for both TKN

reduction and TP reduction. Furthermore, the treatrof groundwater by reed beds is quite effective.

Abstract number 373 —WELCOME ADDRESS — SPECIAL SESSION ON UPSCALING FROM
INDIVIDUAL ECOSYSTEMS TO GROUNDWATER BODIES IN THE LIGHT OF THE WATER
FRAMEWORK DIRECTIVE IMPLEMENTATION

PHILIPPE QUEVAUVILLER*
Vrije Universiteit Brussel (VUB), Dept. of Hydrolggand Hydrological Engineering, Pleinlaan 2, B-1050
Brussels, Belgium.

One of the aspects of the European Union's Watamé&work Directive (WFD) adopted in 2000
concerns the achievement of ‘good groundwater stdiy 2015. This objective covers both the
guantitative status (balance between groundwatdrarge and abstraction) and the chemical status
which has been subject to specific requirementsblished by the "daughter" Groundwater Directive
2006/118/EC. Among the various criteria relatedthte good status objective, the interaction of
groundwater with associated surface water and dkgmenterrestrial ecosystems is one of the key
evaluation components. Considering that this objecapplies to groundwater bodies (defined as
reporting units) delineated before 2006, many EUmder States are encountering difficulties in
implementing provisions related to impacts on estmsys. These imply that the quantitative status
should be such that surface waters and terresttiadystems that are groundwater-dependent, are not
significantly affected by changes in groundwateiil Furthermore, for the chemical status, the WFD
requires that the concentrations of pollutants fougdwater are such that they do not endanger
environmental objectives for associated surfaceemsabr lead to a significant diminution of the
ecological or chemical quality of such surface wdtedies, and that they do not raise to significant
damage to terrestrial ecosystems. In this respgeetknowledge of groundwater-ecosystems (aquatic or
terrestrial) interactions is paramount to enabfeaper evaluation of good chemical status, inclgdn

the definition of groundwater quality standardgd€#ihold values) by the Member States. However, the
regulatory framework does not provide details ow lloese interactions should be determined and even
less on how this could be done at groundwater h®ebl. The special session will provide examples on
how the scientific community is tackling this isswéth efforts to scale knowledge gathered at
ecosystem level up to the groundwater body levieé 3ession is also about strengthening operational
links among the scientific and policy communitieasuring that scientific progress will flow intoeth
policy implementation and review process in theternof the current WFD river basin management
planning cycle.

Abstract number 375 -DETERMINATION OF MICRYSTINS IN WATER

SAM F. Y. LI* & GRACE BIRUNGI
Department of Chemistry, National University of gapore, 3 Science Drive 3, Singapore 117543, e-mail
chmlifys@nus.edu.sg

Microcystins are hepatotoxins produced by cyanaact(blue-green algae) which occur in water
bodies with high eutrophication especially thosthwai slow flow rate or those that are stagnantanmv
climates. Mammalian exposure to these compoundbéms associated with deleterious effects and in
high dosage cases, deaths of animals has beenepbhe metabolic profile of HepG2 cells is clgsel
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related to that of hepatocytes and therefore seases good model due to their human origin. Proton
nuclear magnetic resonance spectroscopy (1 H NMR)direct injection mass spectrometry (DIMS)
were used to analyse media extracts from the etk data obtained was reduced by chemometric
methods. The use of principal component analysi3AjPenabled achievement of a visual distinction
between the metabolic profiles of samples exposeaaiitrocystins, control samples (unexposed), and
those which were exposed to acetaminophen (positim&ol).

Abstract number 376 — ALUMINIUM SPECIATION IN NATURAL WATER HETEROGENEOUS
SYSTEMS

I. POVAR* & V. RUSU
Institute of Chemistry, Academy of Sciences, 3 Agaiki str., MD 2028 Chisinau, Republic of Moldoeamail:
ipovar@yahoo.ca

Abstract: The presence of aluminium in natural waig of major concern at present due to the piatient
threat for the health of a number of species, ghag humans. In natural water aluminium exists in
different forms depending on the concentrationsasfous other species, organic matter, the types of
minerals, the pH etc. The aluminium species insystem natural water - gibbsite is considered is th
work. The main approaches for estimating of theviddal concentrations of the aluminium species
involve the use of reliable thermodynamic datagetbgr with experimental measurements of free or
total concentrations of major components. The ngpe tof diagrams based on graphical and
computerised methods, which quantitatively desdtileedistribution of soluble and insoluble, inorigan
and organic, monomeric and polymeric aluminium g®edn heterogeneous aquatic systems is
presented. This approach utilizes thermodynamiatiogiships coupled with original mass balance
constraints, where the mineral phases are expliekpressed. The factors influencing the distrituti
and concentrations of soluble and insoluble alummgpecies in aquatic systems were analysed. The
developed new type of diagrams may be used topirgedata obtained within the framework of water
guality monitoring programs. Keywords: gibbsiteagtiam of distribution, thermodynamic stability.

Abstract number 377 -PHOSPHORUS DYNAMICS FOR THE RIVER PRUT

V. RUSU", LARISA POSTOLACHT, I. POVAR', T. LUPASCU, A. MAFTULEAC' & ALFREDO ALDER?
Ynstitute of Chemistry, Academy of Sciences of Muld, 3 Academiei str., Chisinau, MD 2028, Repubfic

Moldova.

’Eawag, Environmental Chemistry, Uberlandstrasse R33. Box 611, CH-8600 Diibendorf, Switzerland.

Seasonal and spatial dynamics of phosphorus formsvaters, particulate materials and bottom
sediments of the river Prut (Republic of Moldovagsaelucidated. The scheme for the determination of
phosphorus forms in waters and particulate materaicording to the World Health Organization
classification was evaluated. Additionally, thisheme was tested for the estimation of phosphorus
content in bottom sediments. The supplemented seladiows the analysis of the phosphorus forms for
the entirely system “water — particulate materialdottom sediments”, extending possibilities for
interpretation of phosphorus dynamics in naturalevga On the basis of obtained data, waters of Prut
River should be attributed to the I-Il classes aglgy according to the Romanian standards. The
eutrophication level of the Prut River should bealified to the oligotrophic-mesotrophic level of
eutrophication according to the UE directives. Kewys: phosphorus forms, particulate materials,
bottom sediments.
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Abstract number 400 —CONSIDERATION OF THE VEGETATION LAYER IN HYDROLOGICAL
M ODELLING

H.-P. NACHTNEBEL*
Dept. of Water-Atmosphere-Environment, Univ. of bfal Resources and Life Sciences, Vienna, Austriaail:
hans_peter.nachtnebel@boku.ac.at

In most of the hydrological models the propertiéshe top soil layer, such as infiltration capacityd
water storage, are considered. The vegetation lé/ensually parameterised with respect to its
interception; in some models the root zone is a®rsd by its water abstraction capacity as a fancti

of root depth which is a plant and age specificapaater. The objective of this paper is to analyse
additional parameters which are dependent on tgetaton cover considering the herb, the shrub and
the tree layer. For illustration some examplesgwen: in mid to high alpine regions Carex from the
family of Cyperaceae may change the surface ruaoff infiltration capacity. Having reached their
mature state the plants cover densely the soidserind reduce infiltration and simultaneouslyeéase
surface runoff. The surface roughness is also glyotependent on the herb and shrub layer and of
course, on land use activities. Also, the macre mEmsity is driven by plant activities. The chamge
runoff was investigated in an Austrian catchmenesehthe forested area has increased substantially
over the last hundred years and where simultangaushange in the tree composition had taken place.
In the lower altitudinal zones mixed forest stafdsciduous and coniferous) developed while in the
higher zones the coniferous trees dominated. Byhéle of a spatially distributed hydrological model
time series of runoff were simulated over a penbdbout 100 years. It could be demonstrated tiet t
changes in the plant cover had beneficial effeatdlaod peaks. Dependent on the tree layer the soil
water utilisation ranged from 50 cm to a few metard thus the water storage capacity of the spdrla
became more effective during high intensity rairéaknts. Frequent flood events were reduced @0to

% in the flood peak and events with a return peabdbout 10 years were reduced by 15 %. In extreme
events, characterised by a 100 years flood, thgatibn effect was still 8-12 %. It can be concldde
that surface roughness, infiltration capacity aaill water abstraction by the vegetation layer deser
explicit integration into hydrological models.

Abstract number 444 — THE ROLE OF GULLY EROSION AT CATCHMENT SCALE

ADAM KERTESZ & GERGELY JAKAB
Geographical Research Institute, Hungarian AcadeihSciences
H-1112 Budapest, Budaérsi Ut 45. E-mail: kerteszelgghiif.hu

Soil erosion is one of the most significant langraelation processes on agricultural areas in Hyngar
25% of the total area of Hungary (more than onedtbf agricultural land) is affected by water eowsi
16% by wind erosion. The role of gully erosion haen recognized only lately. The hilly countries of
Hungary are mainly covered by unconsolidated sedispemainly by loess. Loess covered areas are
prone to erosion and mass movements. The papeidpsoan analysis of environmental conditions of
gully development in Hungary. The role of gully €am in total soil loss at catchment scale is shown
the example of the Tetves catchment (126, lsubcatchment of Lake Balaton catchment). A cotaple
filled up sediment reservoir can be found at thielzaent outlet. An attempt is made to determine the
share of the material removed by gully erosionelam the analysis of the sediment accumulatelein t
reservoir. If there is more topsoil in the resentben the role of sheet erosion is more importarnie
catchment, while more subsoil in the reservoir t®ito considerable gully erosion activity. Humus
content and Caesium-137 activity were used as analis of the topsoil. Gully erosion activity was
investigated in the whole catchment in 1968, 1984 2004 using maps, air photos and field survey.
The results show that approximately half of theadied sediments came from the “subsoil” layer
pointing to the important role of gully erosiofihe main conclusion is that the Caesium-137 method
proved to be very well applicable to identify sedits originating for gully erosion activity. For oy
makers it is suggested that land use planning drengure a minimum risk of gully erosion with spéci
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emphasis on afforestation.This research was fubgebe Hungarian Scientific Research Fund (OTKA,
project No. K76434) and this support is gratefalbknowledged here.
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