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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 

2010 in, Rotterdam, Netherlands
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WISDOM: Water Related Information System for 

the Sustainable Development of the Mekong 

Delta

Vietnam: 86 Mio. Inhabitants

Mekong: 4,500 km

Basin: 800,000 km²

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

Cambodia, into South Vietnam

Delta: 70,000 km²
Challenge: cross boundary issues, dam building in North, China not in MRC, etc.
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Mekong: a River Landscape of Enormous Extent: 

Transport, Land Accessability, Flooding

Rainy season May-Nov

Dry season: Dec-Apr
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Annual Floods coming from the North

Source: Xinhua



Folie 5

Funded by:

High Population Pressure in the Cities

Land Consumption, Infrastructure, Pollution
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Houses in Suburban Areas along the Mekong

Unsufficient Drinking Water Supply
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Mekong Delta: Rice and Aquaculture

Over-Application of Fertilizer, Pesticides etc.

Folie 8

Funded by:

Slide 8

Sea Level Rise: Special CC Threat in Delta Areas
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Climate Change:

Sea level rise will lead to:

� Delta flooding

� Increased coastal erosion

� Changed sedimentation

� Salinisation of water resources

� Salinisation of soils

� Ecosystem changes

� Expected migration of population

� Threats to industry

THUS:

need for adaptation strategies !

Source: IPCC 2007
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Rationale – Advances in CC Risk Discourses

Source: MoNRE 2009

Example Mekong Delta

1m SLR would directly affect ¼ of the 
population and 31% of the area

Increase in typhoon activity

Increased flood variability 

Salinisation

Drought
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Introduction to Partners (2010-2013)

German Partners

DLR

Uni Würzburg

UNU-EHS

ZEF

INRES

GFZ

Eomap

Hydromod

LatLong

UNU-

EHS

ZEFUniversitUniversitUniversitUniversitäääät t t t Karlsruhe (FH)Karlsruhe (FH)Karlsruhe (FH)Karlsruhe (FH)

Vietnamese Partners

SIWRR, Mard

VAST GIRS

Sub-Niapp, Mard

SISD, MoE

CTU, MoE

SRHMC, Monre

VNU, MoE

ITB, Monre

CWRIP, Monre

CWRI, Monre

50 scientists, 15+5 PHDs students

1 BMBF funded CIM Position at MOST-SRO
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IWRM-adapted, Trans-Disciplinary Project

Climate Change and

Vulnerability Analyses

Basin characteristics

EO based Monitoring

Water quantity,

demand, reliability

Mekong

Information

System

Landuse Change

Water Quality, Pollution
Analyses of Legal System

Training, CB

Institutional

Mapping

Social Change

Results of Research:

Every partner: sustainability concept: how will data / answers

be generated, when project is over ���� Ownership, Implementation !!!
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Population Distribution
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TerraSar-X: Inundated (flooded) Areas, every 11 

days!
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Delivery of Information on the Flood Situation
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TurbidityTurbidity, , SuspendedSuspended Matter, Matter, PhytoplanctonPhytoplancton

Work at EOMAP – SME in Remote Sensing

Turbidity from MODIS 500m

08 January 2008

Turbidity from SPOT, 10m

08 January 2008

Turbidity from MODIS, 250m

22 July 2007

Phytoplankton

[µg/l]

- 0.0 

- 0.8

- 1.7

- 2.6

- 3.4

- 4.3

- 5.1
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Work at DLR:  Land Cover Mapping
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1m resolution LandUSE Map for Tam Nong

Area, 2008
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Field Validation
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Sustainability: Satellite Data Ground Station in Hanoi

- 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

Folie 20

Funded by:

UNU, Inres: Water quality analyses

(weekly, one year)
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Analysis of 15 pesticides in Water Samples

UnclassiefiedIsoprothiolane

Organochlorine
Endosulfan
sulphateInsecticide

Amide herbicideButachlor

OrganophosphateProfenofos

Insect growth 
regulatorBuprofezin

PryazoleFipronil

ConazolePropiconazole

ConazoleHexaconazoleFungicide

ConazoleDifenoconazole

Amide herbicidePropanil

Amide herbicidePretilachlorHerbicide

CarbamateFenobucarb

Organochlorine
α-, β-
Endosulfan

PyrethroidCypermethrin

Chemical group
Active
ingredients

Pesticide

Sampling

Solid Phase 
Extraktion 

(C18E)

Analysis by

GC-MS
(Gas Chromatograph 

with mass spectrometry)
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GFZ  –Hydrologic measurements and modelling

Detailed and precise field

survey of dike lines for

inundation simulation

Water level measurements

with Field Units and GPS 

buoys (mm, sec)
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GFZ: Results of MRC Time Series Analyses

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
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Methodology and Fieldwork

Secon-
dary

data

primary

data

level of aggregation and 

previous knowledge

collection and analysis

of policy

papers, reports, 

legislation etc. 

collections and 

analysis of 

statistical data

assessment of 
vulnerability, coping and 

adaptive capacity

in-depth household
interviews

(n~60)

expert interviews

(n=54) and 

focus group
discussions (n=5)

Collection and 

analysis

of newspaper

reports and other
grey literature

standardized

household survey

(n=751)
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Household Level Adaptation (Capacities) 

Source: own draft M. Garschagen
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Tidal Flooding – Impact at Household Level

WISDOM | Rationale | Dynamic Pathways in Resilience | Case Studies Vietnam | Discussion, Conclusions & Outlook

Source: own draft M. Garschagen
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Areas of Investigation Mangrove Ecosystem Survey:

Mekong Delta in Vietnam
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Surveying

Discrimination of dense

mangrove forests from

mangroves mixed with

aquaculture

Estimation of mangrove

coverage in the mixed

aquacultural fields

Household survey, socio-

economic questionnaires; 

Goal: assess Ecosystem 

Service value of mangroves

along Delta‘s coast

Very dense mangrove forest

Mangrove forest of lower tree density, 

reforestation after converting from shrimp ponds

Shrimp farming and mangrove plantations
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Models

Extensive sampling in 2009 and  

2010 on: Species, Tree density, 

Tree diameter, tree height, tree

width, growing stage, age, 

photographs

Household information on value of 

mangroves for: construction-

material, fish breeding space, 

honey, erosion control, medicine, 

and other economic benefits

In 2012: Statement: 1 km² of 
Mangrove in the coastal
provinces of ‚xyz‘ is worth ‚xyz‘
USD. Model adopted from
Thailand ���� Monetary focus
improves government‘s will to 
protect
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ZEF: Legal Framework in the Water Sector
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IWRM-adapted, Trans-Disciplinary

Project Structure

Climate Change and

Vulnerability Analyses

Basin characteristics

EO based Monitoring

Water quantity,

demand, reliability

Mekong

Information

System

Landuse Change

Water Quality, Pollution
Analyses of Legal System

Training, CB

Institutional

Mapping

Social Change

Results of Research:

Every partner: sustainability concept: how will data / answers

be generated, when project is over ���� Ownership, Implementation !!!
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The WISDOM Restaurant

Delivery

Restaurant

Kitchen

Storage

Menu

Ability

Availability

Components
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The WISDOM Restaurant

Menu

Sensor data

Water level

Pesticides

Thematic maps

Statistics

Geographic data

Yellow pages

„The XY-Water-

Level a‘la

Wisdom, please“ „One second“
Menu

Ordering
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The WISDOM Restaurant

Order taking
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The WISDOM Restaurant

„Fresh Water level measures

for the mekong delta at 

position XY, please“

Ingredients gathering
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The WISDOM Restaurant

Cooking
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The WISDOM Restaurant

Delivery
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The WISDOM Information System Prototype

Components

Data 

Entry

Portal

Data User, Web 

Application

Information 

Processing

Environment

Database, 

Data Storage
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www.wisdom.caf.dlr.de
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Area covered by the Information System
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Examples of broader Information Coverage
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Flood ´Modelling Results for the Mekong Delta

Flood modelling results for the Mekong Basin
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Socio-Economic Data in the Information System
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Provincial Information in Socio-Economy
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Impression of the Information System:

Water Levels
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Highly Precise Vector Data for the whole Delta
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Field Survey Site Explorer, Fruit Tree

Plantations

Folie 48

Funded by:

Yellow Pages within the Information System
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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
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Funded by:WISDOM User Workshop: DONRE, DOST, DARDof Delta Provinces
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Funded by:WISDOM Geospatial Training, Hanoi
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Funded by:WISDOM/DLR – MONRE Workshop, Sept 2009
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Funded by:WISDOM Geospatial Training, Saigon

Folie 54

Funded by:WISDOM/DLR – MONRE Workshop, Sept 2009



Folie 55

Funded by:

Slide 55

WISDOM PhD Programme

Folie 56

Funded by:

Close linkage

With ADB / WB

KfW, for future

Sustainability
(e.g. support of

operator

concepts) …

WISDOM:  Phase A  transfer to Phase B

Project preparation phase

WISDOM Project Phase A

WISDOM Project Phase B

Spin Off ?

Mar 05 – Mar 07

Apr. 07 – Sept. 2010

Oct. 2010 – Oct. 2013
We are here

Close

Cooperation with

The Mekong River

Commission, MRC

Cooperation with

other interested

Organisations

Also linkage with

BMZ projects
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Thank You

www.wisdom.caf.dlr.de


