WISDOM: Water related Information System
for the Mekong Delta; 2007 - 2013

Dr. Claudia KUENZER, German Aerospace Centre DLR
Presentation in Deltas for Climate Change Conference September 29th
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WISDOM WISDOM: Water Related Information System for p [ g
miame " the Sustainable Development of the Mekong

Vietnam: 86 Mio. Inhabitants

Mekong: 4,500 km
Basin: 800,000 km?2

Tibet, through China,
border between Myanmar/Laos
Thailand/ Laos, through

Cambodia, into South Vietnam

Delta: 70,000 km?
Challenge: cross boundary issues, dam building in North, China not in MRC, etc.
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WISDOM Mekong: a River Landscape of Enormous Extent:
M

nan - Vietnamese

Initiative Transport, Land Accessability, Flooding

und Forschung

Rainy season May-Nov
Dry season: Dec-Apr

Funded by:
A n Bundesministerium
DO d 00d 0 g 1ro 0 L k2

und Farschung
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WISDOM High Population Pressure in the Cities

A German - Vietnamese

Tniliative Land Consumption, Infrastructure, Pollution
% g :

Funded by:

WISDOM Houses in Suburban Areas along the Mekong

A German - Vietnamese

Iniiztiva Unsufficient Drinking Water Supply




WISDOM Mekong Delta: Rice and Aquaculture PR

A German - Vietnamese und Forschung

Iitiative Over-Application of Fertilizer, Pesticides etc.
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Funded by:

WISDOM @ |

A German - Vietnamese und Farschung
Initiative

T
Estimates
of the past

T T
Instrumental record

g

T
Projections
of tl'{ﬁulure

Climate Change:

8

Sea level rise will lead to:
» Delta flooding

w
s

g

> Increased coastal erosion

Sea level change (mm)
2

» Changed sedimentation
i > Salinisation of water resources
» Salinisation of soils

1800 - 1850 1900 ‘1950 ‘ IZOOG I 2050 2100
Source: IPCC 2007 Year » Ecosystem changes

» Expected migration of population

» Threats to industry

THUS:

need for adaptation strategies !
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Funded by:

WISDOM Rationale — Advances in CC Risk Discourses #®]2

A German - Vietnamese
Initiative

Population Density within and outside of a 5m Low Elevation Coastal Zone

Vietpam BONG BANG SONG CUU LONG.
i i
S b
(4
/\;n/\
S s Example Mekong Delta
B
e ¢ 1m SLR would directly affect % of the
/zf/ population and 31% of the area
uig rosmman ¢ Increase in typhoon activity

tside o s 5 meter ¢ Increased flood variability

LECZ), 2000
260500 5001000 1

¢ Salinisation

¢ Drought

_WiSDOM
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Funded by:

WISDOM Introduction to Partners (2010-2013)

A German - Vietnamese
Initiative

¢ German Partners ¢ Vietnamese Partners
‘#;L: ¢ DLR ¢ SIWRR, Mard

: ¢ Uni Wirzburg ¢ VAST GIRS
¢ UNU-EHS ¢ Sub-Niapp, Mard
s ZEF ¢ SISD, MoE
¢ INRES ¢+ CTU, MoE
s GFZ ¢+ SRHMC, Monre
¢ Eomap ¢ VNU, MoE
¢ Hydromod ¢ ITB, Monre
¢ Latlong ¢ CWRIP, Monre

¢ CWRI, Monre

50 scientists, 15+5 PHDs students
1 BMBF funded CIM Position at MOST-SRO
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WISDOM IWRM-adapted, Trans-Disciplinary Project

A German - Vietnamese
Initiative

, | . | Basin characteristics b
Rgsults of R,S_séfearch. EO based Monitoring |- .

Water Quality, Pollution| -* J it WREAn/n TED
Quality uti st Analyses of Legal System

£ >

Water quantity,
demand, reliability

Training, CB

Climate Change and WEATHER
Vulnerability Analyses :
BASE Landuse Change | | Social Change

Every partner: sustainability concept: how will data / answers
be generated, when project is over - Ownership, Implementation !!!

Funded by:
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WISDOM Population Distribution

A German - Vietnamese
Initiative

1:600,000

Gulf of

Thailand
Sauth China

Sea
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rman - Vietnamese

i (EVEL

Viet Nam - Plain of Reeds - Seasonal inundation
Rainy_season - Octoger 20, 2007 =

WISDOM TerraSar-X: Inundated (flooded) Areas, every 11

Dry season - January 05, 2008

g e
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Funded by:

B | s
A | fur Bildung

und Forschung

1:150.000
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WISDOM Delivery of Information on the Flood Situation
A

rman - Vietnamese
e

Funded by:

* Bundesministerium
¥ | furBiaung

und Farschung




Funded by:

WISDOM Work at EOMAP — SME in Remote Sensing o e
A German - Vietnamese und Forschung

Initiative Turbidity, Suspended Matter, Phytoplancton

Phytoplankton
[ug/]

0.0
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480594 505594

Turbidity from MODIS, 250m Turbidity from MODIS 500m Turbidity from SPOT, 10m
22 July 2007 08 January 2008 08 January 2008

WisDOM
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Funded by:

* Bundesministerium
¥ | furBiaung

und Farschung

WISDOM Work at DLR: Land Cover Mapping

A German - Vietnamese
Initiative

Mekong Delta - Landcover Change Detection 1989 - 2002
Landcover Classification of January 16, 1989 L Cl ification of D 14, 2002 1:750,000
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Funded by:

WISDOM 1m resolution LandUSE Map for Tam Nong |
A lm_:n—\fla-tname:,e Al‘ea, 2008

und Forschung

Mekong Delta - Tam Nong Testsite - Landcover / Landuse Classification, 2007 1:60,000

Funded by:

WISDOM Field Validation PR

rman - Vietnamese und Farschung
Gl




Funded by:

WISDOM Sustainability: Satellite Data Ground Station in Hanoij
Initiative

- IT Park of 20 ha
- EADS supported

- MODIS, Spot, ASAR

- Further sensors to come

- Exception: good link to South
- WISDOM algos in VN

- Processing for IS in VN

Funded by:

WISDOM UNU, Inres: Water quality analyses

A German - Vietnamese
Initiative




WISDOM Analysis of 15 pesticides in Water Samples
nan - Vietnamese
Pesticide I‘::;:‘elzl ents Chemical group
Insect growth .

Buprofezin regulator Sa m p I I n g
Cypermethrin Pyrethroid
-, B-
Endosulfan Organochlorine 1
Endosulfan

Insecticide | sulphate Organochlorine Sol id P h ase
Fenobucarb Carbamate E H

xtraktion

Fipronil Pryazole (C1 8E)
Profenofos Organophosphate
Butachlor Amide herbicide 1

Herbicide Pretilachlor Amide herbicide
Propanil Amide herbicide Analysis by
Difenoconazole | Conazole

Fungicide Hexaconazole Conazole GC-MS
Isoprothiolane Unclassiefied (Gas Chromatograph ‘: X

1 e
Propiconazole | Conazole with mass spectrometry) - | “ m] M 0 1
. c =
M

Funded by:

WISDOM GFZ -Hydrologic measurements and modelling fp | Bt

nan - Vietnamese und Farschung

¢ Detailed and precise field
survey of dike lines for
inundation simulation

¢ Water level measurements
with Field Units and GPS
buoys (mm, sec)




WSDoM GFZ: Results of MRC Time Series Analyses

A German - Vietnamese
Initiative

Water level long term from 70-year time series:

¢ Trend analyses: rainy season flow decreases, dry season
flow increaeses. BUT: Variability from year to year
strongly increasing, more extreme events, drought
years often followed by extreme floods etc.

Short term water level analyses based on stations and buoys:

¢ Tidal influences very strong even in Tam Nong 170km away
from the coast, water level 6h rythm

¢ Turbidity also mainly influences by tide: low during high tide,
high during low tide

¢ Acidity of water strongly influences turbidity: high (lot of Al)
then less turbid

Modelling:

¢ Too early for results, model calibration ongoing

MWiSDOM

i

WISDOM Methodology and Fieldwork
A German - Vietnamese
Initiative
expert interviews EtaNdahfdliéed
. (n=54) and ousehold survey
:ztgfv;i);r;vr;ousehold focus group (n=751) assessment of
) 1 (n~60) discussions (n=5) vulnerability, coping and
primary adaptive capacity
data
Colllect'ion and collection and analysis
ar;a ysis of policy collections and
o newspadperh papers, reports, analysis of
report.s and other legislation etc. statistical data
grey literature
Secon-
dary
data level of aggregation and
previous knowledge

wispom
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Funded by:

WISDOM Household Level Adaptation (Capacities)
AGer

an - Vietnamese und Forschung

Source: own draft M. Garschagen

Funded by:

* Bundesministerium
¥ | furBiaung

und Farschung

Tidal Flooding — Impact at Household Level

WISDOM
i

man - Vietnamese

XTI Ny v
Vi f o,
o Lac ard (nion)

‘Source: own draft M. Garschagen
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WISDOM Areas of Investigation Mangrove Ecosystem Survey: P
mieme. oremes - Mekong Delta in Vietnam

und Forschung

Funded by:
Bundesministerium
fir Blduny

und Farschung

ISDOM Mangrove mapping for Ecosystem Service
A German - Vietnamese Su rveyi ng

Initiative

w

¢ Discrimination of dense
mangrove forests from  RYE VR E TN LT o[ (o 1R (I 118
mangroves mixed with j
aquaculture

¢ Estimation of mangrove
coverage in the mixed
aquacultural fields

4

¢ Household survey, socio- QY e R oI Re A RN i

eI IESIVIREERN reforestation after converting from shrimp ponds
Goal: assess Ecosystem

Service value of mangroves
along Delta‘s coast

Shrimp arming and




wISDOM

A German - Vietnamese
Initiative

Models

¢

photographs

| caMau Forest Map >

>z

Extensive sampling in 2009 and
2010 on: Species, Tree density,
Tree diameter, tree height, tree
width, growing stage, age,

Household information on value of
mangroves for: construction-
material, fish breeding space,
honey, erosion control, medicine,
and other economic benefits

¢

protect

Mangrove Ecosystem Analyses: Field Data &

In 2012: Statement: 1 km? of
Mangrove in the coastal
provinces of ,xyz‘ is worth ,xyz*
USD. Model adopted from
Thailand - Monetary focus
improves government's will to

i

_WiSDOM

Funded by:

B | s
A | fur Bildung

und Forschung

WISDOM

A German - Vietnamese
Initiative

ZEF: Legal Framework in the Water Sector

Funded by:
Bundesministerium
fir Bdun

und Farschung

#

Basic Regulation Lescislation on Water Law on Water Resources 1902
Constitution 1982~ [* T [*~*| Decree No.179/1999/ND-CP on stipulating the
(amended 2001) Sector in Vietnam implementation of the Law on Water Resources
+
¥ 7 ¥ 3
Ownershi State Exploitation " Violation International
| P Management & Utilisation Erot=ction & Sanction Relations
T
Mandate * Mandate
Land NWRC National Genter for Rural Water Agriculture
Water resources Decision 67/2000/QD-TTg Go Supply and Environmental Sanitation Farasiry
Mineral resources Decision 99/2001/0D-TTg Law 32/2001/QH10 Decision 45/2008/00-8NN Salt-making
Geology Fisheries
Environment I : Irrigation
Meteorology ¥ L Disaster
gmrg;hy .| Related Ministries I MARD m} -
iopm
Sead Iniands Decree 178/2007ND-CP Decree )-CP
[
+ [3 ¥ ! k'3 ¥ ¥ ¥
Appraisal Councils DWRM Depa of Dep. of Dep. of Dep. of Dep. of
Decision 13/2006/QD-BTNMT S of MONRE _ Environment Irrigation Fisheries Science, Dykes, Flood
sategic Envimrmental 103572008/ Decree Wéazx\]";ﬁ';‘ﬂ‘*‘.?g:“?" e g and Storm
Envircament impact QD.BTNMT 85/2006/MND-CP P 25120080
Asssssment Assessmant Decree 81/2007/ND-CP e Dedision Decision Desision
26/2006/00-
£ ¥ BNN BNM BNN
= & S = = - Center for Water R Planning
River Basin Office Major River Basin Commissions and Investigation [CWRPI)
Decree 120/2008/ND-CP Decree 120/2008/ND-CP Decision 1027/QD-BTNMT (2008)
S St B S L D I T e S L e B B LR S D e PR SO S e gt s TRl F evel
Local Level
People’s Committees DARD DONRE Inspectorates Dep. of Mineral, Agency for
{Provincial-level) - DONRE Water Resources & Environmental Inter-provincial
Decres 13/2008MD-cP | 7] (Wﬂhr E i c"ﬂ;" [**| JointCircular [*® Hydrometeorology [*® Protection [*®] Cwa_Bi_sm
ATTL z 03/2008TTLT- ommissions
-BNN-BI Joint Circular Decree.
L 2 - 2 — BTM:TBWI ETHMT-ENY 03Z008/TTLT- B1/2007/ND-CP Decree -
People’s Committees Dffices of Offices of P
(District-level] DARD DONR! angate
Decree 14:2008ND-CP | ] {Joint Cagular W CMEW I fJoint Gireular 03/2008/TTLT-BTNMT-BNV)
¥ G120D8TTL Environment Water Mineral Land | Sea&
T-RNN-RNUY RTNMT-RNV) Resources Resources Island
3
Organizations Authority for land & construction issues Mandate: Land & Environment issues; as well as Mediation of
(communaldevel) Joint Gircular 03/2008/TTLT-BTNMT-BNV ¥ envirenmental disputes (Joint Sircular 0312008 TTLT-ETNMT-SNV)




WISDOM IWRM-adapted, Trans-Disciplinary

A German - Vietnamese

i Project Structure

, | . | Basin characteristics b
Rgsults of R,gz_s{earch. EO based Monitoring |- .

Water Quality, Pollution|

Y st J " [Analyses of Legal System

£ -

Water quantity,
demand, reliability

Training, CB
Climate Change and WEATHER
Vulnerability Analyses :
BASE Landuse Change | | Social Change

Every partner: sustainability concept: how will data / answers
be generated, when project is over - Ownership, Implementation !!!

WISDOM The WISDOM Restaurant

A German - Vietnamese
Initiative

¢ Components

WISDON
SN

g

g

cEane
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WISDOM The WISDOM Restaurant

A German - Vietnamese
Initiative

¢ Ordering
»The XY-Water-

Level a‘la

\

,One second”

Menu
¢ Sensor data

~ [¢Water level |

¢ Pesticides
¢ Thematic maps
¢ Statistics
¢ Geographic data
¢ Yellow pages

_WiSDOM

i

WISDOM The WISDOM Restaurant : V

A German - Vietnamese
Initiative

¢ Order taking

Restaurant
WISDON




Funded by:

WISDOM The WISDOM Restaurant LdE

A German - Vietnamese
Initiative

¢ Ingredients gathering

nestauram i
WISDON

~Fresh Water level measures
for the mekong delta at — T.H
position XY, please* ‘

Funded by:

WISDOM The WISDOM Restaurant

A German - Vietnamese
Initiative

¢ Cooking

Restaurant
WISDON




WISDOM The WISDOM Restaurant

A German - Vietnamese
Initiative

¢ Delivery

Funded by:

WISDOM The WISDOM Information System Prototype

A German - Vietnamese
Initiative

¢ Components Prototype

WISDON:

User, Web
.. Application

Information
Data

Entry
Portal

S99IAI19S QO

Database,
Data Storage

N




Funded by:

B | s
A | fur Bildung

und Forschung

WISDOM Prototype online via WISDOM Website
acerman-Viemamese — ywyww,.wisdom.caf.dlIr.de

©) WISDOM - Project Home page - Mozilla Firefox
Datei

Bearbeiten  Ansicht  Chronk  Lesezsichen  Extras  Hife

< - ¢ {ar | | heepsfjwwwa.wisdom.caF. i dejintro_en html

|51 ot visited | ] httpsjwwmw.lfthansa

| tmprint | Con
You are here: Introduction

Search

Introduction WISDOM - Latest News.

3 objectives

= Integrated Watershed Management plays a crucial role for the sustainable use, the preservation and the analyses of
2 Mekong Delta water ressoures. It is the goal of the WISDOM project to jointly {Vietnamese and German partners) design and

2 Crganisations implement an Information System for the Mekang Defta, cantaining informatian fram the fields of hydrolagy,

sociolgy, infarmation technology and earth observation. The integration of such data will enable the end-user of the
system to perform analyses on very specific questions; and thus will supply the end-user with a tool supporting
regional planning activities.

People
Work packages

]G [

Eh

Proiect areas DLR published WISDOM Prototype

June 200

Resources The first prototype of the WISDOM Information System has been published to the Internet. The so called

S Prototype DE "Prototype-DE" is designed to be the exchange platform of all spatial dats, research findings, stc. of the WISDOM
project. It stores more than 400 spatial datasets, 500.000 hydrological sensor measurements, around 400 statistical
2 Links reasures for administrative units, and around 250 governmental-, research- and private organisations working in the

water sector in the Mekong Detta, The "Prototype-DE” provides functionality for automatically generating value added

2 Photo galleries 3
information as e.0. maps or statistical reports.

= =)
3 PhD Forum moress 19

Results

Remote Sensing . )
ZEF - Field research on planning of the dyke system completed

June 2009

Thoush people in the Mekong Delta live with floods, floods aceur seasonally and have unpredictable effects. In 1961

and 2000, big floods destroyed major parts of the agricultural system, the infrastructure and hundreds of people lost

their fife, Therefore, floods are perceived as 2 hazard and flood control has been identified as an appropriate

instrument to reduce the risk and prevent neqative impacts of flooding, Within this perspective, a comprehensive

dyke system has been developed and implemented throughout the Mekong Delta,

Hydrolagic Modeling
Pesticides

Endocrine Disruptars

Knowledge Management

Socio-Economm [y
. more... 3

[4] (41 4] [] G [4

Vulnerability Assessment

WisDOM

Funded by:

Area covered by the Information System Bapisein

und Farschung

A German - Vietnamese
Initiative

[Ewisoom prototype

ap vporer [

DverviewMap

Felldaraesporet
o

Toolbox
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i

“ap layers. kg




Funded by:

WISDOM Examples of broader Information Coverage
AG

an - Viethamese und Forsshung

GHIEN

Funded by:

WISDOM Flood ‘Modelling Results for the Mekong Delta o | Bonbspiierin

A German - Vietnamese und Farschung
Initiative

Dataset explorer | Yellow pages al
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Funded by:

Bundesminislerium

WISDOM Socio-Economic Data in the Information System |0

ung
an - Vietnamese und Forschung
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Funded by:

WISDOM Impression of the Information System
A German - Vietname: und Farschung
Water Levels

77 | B4 sensor Toolbox =
—u
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o Qe 6\

i 0 e
%9 TanHung | L
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Temporal range
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Chart types

Map layers
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WISDOM Highly Precise Vector Data for the whole Delta B

und Farschung

A German - Vietnamese
Initiative
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Funded by:

WISDOM Field Survey Site Explorer, Fruit Tree S

A German - Vietnamese und Forsshung

Initiative Plantations
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WISDOM Yellow Pages within the Information System B

A German - Vietnamese und Farschung
Initiative
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42 93/2003/QB-BXN Ha i, Necy 04 hing 09 nim 2003

QUYET BINH (UA BO TRUGNG BO NONG NGHIEP VA PHAT TRIEN NONG THON
Quy dinh cltke ning, nhiém vy, quyén han
v 13 chirc b9 mdy ciia Cuc Thig loi
BO TRUGNG BO NONG NGHIEP VA PHAT TRIEN NONG THON

Cars i Nghi dinh <6 86:2003ND-CP ngcy 18 thing 7 ndm 2003 cic Chinh phi quy ink chitc nig,
aligm v, quyén hen v ca cd G chi ciia 36 Ning nghiép va Phit rién o

Can ci Diéu 19 Nghi diny 56 56/2002/XD-CP ngdy 05 ihang 11 ram 2002 cia Chinh phi quy dinh
chitz ndng, nhign v, quoén han va co cdu 15 chiie cia Bé, o quan ngang B4

Xt dé nghi ciia Vu trieing Vit T6 chire cin bé,

QUYET BINH:




A German - Vietnamese

WISDOM serving the Stakeholders and Users

National ministerial users for support with set up of
Water related Database and National Environmental
Database (MONRE) and Natural Hazard Database
(MOST)

Users of certain components of the IS: DONREs,
DARDs in the Mekong Delta for supporting planning
processes

Scientific Users: WISDOM partners and extended
group of scientific organisations; ,scientific’ Information
System e.g. at SIWRR, CTU, VNU

Local people (no IS) but receiving information and
education through joint work, capacity building,
participatory case study approaches

(1




WISDOM Geospatial Training, Hanoi

WISDOM/DLR — MONRE Workshop, Sept 2009
’l I 3
,'.Hllj [ 8~

-

'% MINISTRY OF NATURAL RESOURCES AND ENVIRONMENT

NGUYEN THAI LAL, Ph.D

Vice Minister

83 Nguyen Chi Thanh Str., Deng Ba Dist., Hanol, Vistnam
3835 3596 - Fax: (844} 3635 9221 - Mobile: 0913 009 852
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