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GEnERAL PROjECt 
IntRODuCtIOn

the Mekong Delta is formed 
by the nine arms of the Mekong 
River, which all drain into the 
South China Sea. It comprises an 
area of 40,000 km2 and offers 
natural resources for over 17 
million inhabitants living in 13 
of the 58 provinces of Vietnam 
(figure 1).

frequent floods and droughts, 
limited availability of drinking 
water, increasing water pol-
lution, and loss of species and 
habitats, such as the decrease of 
mangrove ecosystems, all have 
negative effects on people’s 
lives. Strong population pressure 
and the first impacts of climate 
change pose increasing challeng-
es for the population of this fast 
developing region, and hence for 
the planning authorities in the 
delta. 

though people have adapted 
for centuries to seasonal flood-
ing in the delta, they are facing 
numerous challenges which 
are constantly intensifying. 
Amongst them are an increase 
in the number of extreme floods, 
expanded drought periods, accel-
erating water pollution, sea level 

1. The ProjecT

rise induced saltwater intrusion 
and soil salinization leading to 
a decrease in agricultural yields 
and to an expected increase in 
tropical storms, and, generally, 
strong population and economic 
growth leading to more pressure 
on natural resources and the 
livelihood of the population. 

national and regional author-
ities face the problem of ensur-
ing the sustainable management 
of land and water resources in 
the Mekong Delta. thus, a key 
aspect for planning authorities is 
the generation and distribution 
of water–related information for 
the delta.

Key Issues and 
Challenges in 
the Mekong 
Delta 
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Introduction to 
the WISDOM 
project

WISDOM is a bilateral, mul-
tidisciplinary research project 
involving Germany and Vietnam 
(figure 2). the German side is 
funded by the German Minis-
try of Education and Research, 
bMbf, the Vietnamese side 
by the respective counterpart, 
MOSt. the main project goal is to 
design and implement a compre-
hensive information system tool 
which supports regional govern-
ment agencies in the Mekong 
Delta in their planning processes 
to develop the region and adapt 
to climate change.

In the first project phase 
(2007 – 2010) a prototypical 
Water- and Land-Information 
System was developed. Informa-
tion System is a technical term 
describing a knowledge cluster 
built up from different research 
fields within the project plus a 
physically existing web-based 
information system. In the 
WISDOM Information System, 
data and information from pro-
ject disciplines like hydrology, 
geochemistry, socio-economics, 
geography, and earth observa-
tion are constantly integrated. 
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Interpretation

Fig. 1  WISDOM  
project area: zoom 
in on central 
Mekong Delta to 
show selected study 
sites – Can Tho, 
Tam Nong and 
Tra Cu
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the potential user is not only 
able to visualize all this informa-
tion but can use it to analyze 
special Mekong Delta related 
questions as well. 

In the second project phase 
(2010 – 2013) the project network 
comprises seven German and 
eight Vietnamese research insti-
tutions, six German small- and 
medium-size enterprises as well 
as eleven associated partners. 
there are two major goals for 
this second phase. first, there is 
the challenge to answer numer-
ous research questions related to 
climate change as well as land 
and water management, which 
is being addressed by numerous 
senior scientists as well as 14 
PhD students in research topics 
from disciplines such as environ-
mental science, remote sensing, 

GIS, hydrologic modelling, 
socio-economics, climate change 
resilience and adaptation, etc. 
Secondly, the WISDOM Informa-
tion System is to be implement-
ed in Vietnam. Capacity building 
activities are carried out jointly 
by project partners, stakeholder 
and users to achieve sustainable 
knowledge dissemination as 
well as the long-term use of the 
system. 

this brochure introduces the 
research activities which are part 
of the WISDOM project. Detailed 
project information can also be 
found on the bilingual (English/
Vietnamese) WISDOM web page: 
www.wisdom.caf.dlr.de

Fig. 2  WISDOM  
project group  
at WISDOM II  
Kickoff Meeting in 
Ho Chi Minh City 

Contacts
Overall Project Coordination

Dr. Claudia Künzer
ADDRESS

German Remote Sensing  
Data Center (DfD)
German Aerospace Center (DLR)
Oberpfaffenhofen, Germany

PhOnE
+49-8153-28-3280

EMAIL
claudia.kuenzer@dlr.de

Dr. Vo Khac tri (Project Leader) and  
Dr. trinh thi Long (Project Coordinator)
ADDRESS

Science and International  
technology Cooperation  
Department (SItC)
Southern Institute for Water  
Resources Research (SIWRR)
ho Chi Minh City, Vietnam

PhOnE 
+84-8-8380989

EMAIL
siwrr-sitc@vnn.vn  
htqt-siwrr@hcm.vnn.vn
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thE WISDOM  
InfORMAtIOn SyStEM

Key character-
istics of the  
WISDOM  
Information 
System

the WISDOM Information 
System communicates research-
ers’ findings from different 
domains to local decision mak-
ers. the system enables an inte-
grated view of interdisciplinary 
information products, which 
supports sound decision mak-
ing as key environmental issues 
can be regarded from different 
points of view (figure 3). further-
more, the system, which is avail-
able online, assures that none of 
the results generated over the six 
years of the project are lost. All 
geodata, map products, research 

reports, additional literature, 
legal document databases, 
institutional databases, image 
galleries, etc. are available to a 
broad audience beyond the end 
of the project.

Fig. 3  Snapshot of the 
WISDOM Informa-
tion System User 
Interface – zoom in 
on Tam Nong area 
with hydrological 
measuring stations 
(red dots) and a 
chart showing the 
measured water 
level
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What is the 
technical  
backbone of 
the WISDOM 
Information 
System?

the WISDOM Information 
System is the central access 
point for all WISDOM data prod-
ucts generated by the project’s 
partners (figure 4). the WISDOM 
Information System is a web-
based Geographic Information 
System with data ingestion and 
operational data processing 
capabilities which follow widely-
agreed international standards. 
the focus is on employing open-
source technologies in order 
to satisfy current Vietnamese 
government It strategies, reduce 
installation costs and permit 
further adaptations to meet 
necessary project requirements. 
the implemented client-server 
technology with components 
consisting of a spatial database, 
a java web application and 
several services can be installed 
at multiple locations. According 

to the project-wide data stand-
ard developed in the beginning 
of the project, the data integra-
tion process is fully automated 
to enable partners to import or 
update their data easily. After 
data ingestion the WISDOM In-
formation System provides a set 

Fig. 4  Multi-discipli-
nary data sources 
form the input for 
the WISDOM Infor-
mation System

of functions for data querying 
and visualization in a web-based 
application. the main idea is that 
combining historical and near-
real-time data from different 
science fields will facilitate user 
analysis of water related ques-
tion (for example, “how does 

basin Characteristics 

Water Quality,
Pollution

Water Quantity,
Demand,

Reliability

Climate Change 
Analyses

InfORMAtIOn 
SyStEM

Institutional 
Mapping

Analyses of 
Legal System

training
Capacity building

Landuse Change Social Change

Earth Observation  
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the current inundation situation 
differ from past flood events or 
from different flooding scenarios 
from hydrological modelling?”). 
End users can directly access 
the functions of the WISDOM 
Information System via the 
Internet using standard browser 
software. In addition, the imple-
mentation of services compli-
ant with OGC (Open Geospatial 
Consortium) standards provides 
access to WISDOM components 
and data even for those using 
non-WISDOM software. because 
of this compliance with open 

how can the 
success of the 
WISDOM  
Information 
System be  
ensured?

standards the WISDOM Informa-
tion System can integrate new 
data sources easily and play 
a major role in establishing a 
Vietnamese spatial data infra-
structure.

building both capacity and 
acceptance are important tasks 
extending beyond the technical 
development of an information 
system. there have been several 
activities, still ongoing, between 
DLR and Vnu-ItP (the Informa-
tion technology Park of the Vi-
etnam national university ) and 
including all other partners in 

Fig. 5  Technical User 
Training Workshop
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Fig. 6  Stakeholder 
Meeting in  
Can Tho City

Germany and Vietnam to jointly 
design, build, develop, and en-
sure maintenance of the system 
in Vietnam. Several training 
sessions (figure 5) covering all 
aspects of information system 
design as well as geodata man-
agement provide the background 
for internal project collaboration. 
further activities to ensure the 
final successful implementa-
tion of the WISDOM Informa-
tion System include defining a 
sound operator concept enabling 
Vietnamese stakeholders and 
scientists to continuously fill the 

system with further information 
and maintain system opera-
tion. frequent exchanges with 
stakeholders (figure 6) at differ-
ent administrative levels clear 
the path for the final acceptance 
and further development of this 
planning tool.

Contacts
the WISDOM Information System

Verena Klinger
ADDRESS

German Remote Sensing  
Data Center (DfD)
German Aerospace Center (DLR)
Oberpfaffenhofen, Germany

PhOnE
+49-8153-28-2603

EMAIL
verena.klinger@dlr.de

Dr. Le Van trung
ADDRESS

Vietnam national university hCMC
Information technology Park  
(Vnu-ItP)
ho Chi Minh City, Vietnam

PhOnE
+84-8-38652387

EMAIL
lvtrung@geomatics.edu.vn
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REMOtE SEnSInG 
PRODuCtS In WISDOM 

using earth observation 
based on satellite imagery is a 
cost effective way to map large 
areas of the earth’s surface 
(figure 7) while at the same time 
monitoring the dynamics over 
time. Satellite-based imaging 
sensors visualize the surface in 

spectral ranges beyond what 
the human eye can see. So-
called passive sensors measure 
reflected sunlight in the optical 
and infrared regions of the elec-
tromagnetic spectrum. Active 
sensors utilize their own source 
of radiation, for example in the 

Fig. 7  The Mekong 
Delta is the 
focus area of the 
WISDOM project

microwave range, to measure 
the signals reflected back to the 
sensor, and since clouds, fog and 
rain are transparent to micro-
waves, a radar sensor can see 
through clouds.

2. reSeArch AcTiviTieS

WISDOM 
Informationssystem für das Mekong Delta 

Deutsches
Fernerkundungs-
datenzentrum
Landoberfläche
 

Mekong Delta Informationssystem

Das Design des Informationssystems ist auf die Harmo-
nisierung und operationelle Integration vorhandener 
Daten und neu generierter Forschungsergebnisse aus 
verschiedenen Fachbereichen ausgerichtet. Das Infor-
mationssystem stellt ein übersichtliches Werkzeug zur 
Visualisierung aller Daten und Informationen dar. Die 
webbasierte Benutzeroberfläche ermöglicht die einfa-
che und teilautomatisierte Erstellung von Karten aus 
verschiedenen, räumlich aufbereiteten Informations-
quellen sowie die Generierung von Berichten zu be-
stimmten wasserbezogenen Themen. Weiterhin wird 
künftig die Verschneidung von Informationen die Ab-
leitung höherwertiger Produkte ermöglichen.

Anwendungsbeispiele des Systems sind:

Ziel des Projektes

Das WISDOM Projekt hat zum Ziel, ein Informations-
system für das Mekong Delta zu konzipieren und zu 
implementieren. Es wird umfangreiche Informatio-
nen aus den Fachbereichen Hydrologie, Soziologie, 
Informations technologie und Erdbeobachtung enthal-
ten. Der Nutzer des Systems soll die Möglichkeit be-
kommen, die Daten auf spezifische, das Mekong Delta 
betreffende Fragestellungen hin zu analysieren und be-
kommt damit ein umfassendes Werkzeug an die Hand, 
das regionale Planungsaktivitäten unterstützen kann.

Herausforderungen

Das Mekong Delta in Vietnam ist Lebensraum für über 
17 Millionen Menschen. Starkes Bevölkerungswachs-
tum, sich verändernde klimatische Bedingungen und 
die Regulierungen am Oberlauf des Mekong bringen 
starke Veränderungen für die gesamte Region und ihre 
reichen natürlichen Ressourcen mit sich (Abbildung 1 
zeigt die Lage des Projektgebietes).

Entscheidungsträger, Planer und lokale Behörden in 
Vietnam müssen sich Herausforderungen aus ver-
schiedenen Bereichen stellen. Die Variabilität extremer 
Wetter ereignisse nimmt zu, Jahre von Trockenheit 
und Dürre sind oft von Extremflutjahren gefolgt, die 
Verfügbarkeit von Trinkwasser ist zunehmend einge-
schränkt, Böden zeigen Anzeichen von Versalzung 
auf, Spezies aus Flora und Fauna und deren Habitate 
unter liegen dem Druck der Veränderungen. All diese 
Probleme verlangen nach einem optimierten Integ-
rierten Wasser Ressourcenmanagement (IWRM) für 

Der implementierte Prototyp (siehe Abbildung 3-6) 
bietet dem Nutzer folgende Möglichkeiten:
 · Datensuche – nach thematischen, räumlichen und 
zeitlichen Kriterien

 · Datenvisualisierung in Kartenform
 · Gelbe Seiten zu Organisationen im Wassersektor in 
Vietnam

 · Literaturdatenbank zu wasserbezogenen Themen in 
Vietnam

Abb. 3: Sedimentfracht abgeleitet aus mittelaufgelösten Satelliten-
daten

Abb. 4: Überflutungsflächen abgeleitet aus Radar-Satellitendaten

Abb. 5: Urbane Flächenversieglung abgeleitet aus hochaufgelösten 
Satellitendaten

Abb. 6: Wasserstandsdaten gemessen an Messstation im Mekong 
Delta

die Region. Detailliertes Wissen über hydrologische, 
hydraulische, ökologische und sozilogische Faktoren 
sind dafür von großer Wichtigkeit und müssen für 
die Umsetzung eines IWRM zur Verfügung stehen. 
Für eine erfolg reiche Realisierung muss weiterhin die 
Kooperation nationaler Institutionen, regionaler und 
lokaler Behörden in Vietnam ausgebaut werden. Das 
Informationssystem soll hierfür unterstützend wirken.

  Monitoring von Überflutungs- und Dürre-
perioden

  Evaluierung von Überflutungs- und Dürre-
risiken, Schadenspotenzial, Schadens-
abschätzung

  Analysen der Wasserqualität, Wasser-
verschmutzung und Sedimentfracht

  Anpassung von Modellen zu Oberflächen-
wassertransport

  Informationen zu Landbedeckungs- und 
Landnutzungsänderungen

Abb. 1: Mekong Delta im Süden Vietnams - Projektregion des 
WISDOM Projektes

Abb. 2: Vietnamesische und deutsche Partnerorganisationen des 
WISDOM Projektes

GFZ 

WISDOM TEAM
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technologie, 
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DEUTSCH
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SRHMCSISS
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Hydromodlat/lon
Aqua-
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IamarisIPF
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Web  – www.wisdom.caf.dlr.de
E-Mail – Claudia.Kuenzer@dlr.de
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Remote sensing 
product 
generation

the German Aerospace 
Center (DLR) in close cooperation 
with the university of Würzburg 
is synergistically utilizing pas-
sive and active satellite imagery 
from a variety of sensors to 
derive land cover and land use 
information at different spatial 
scales for the entire Mekong 
basin and the Mekong Delta, 
and at especially high scales for 
priority areas. Such information 
products have been generated 
for different periods over recent 
decades, allowing an analysis 
of changes in the investigated 
areas. they are valuable input 
for detecting natural changes, for 
example, those caused by floods 
and storms, and understand-
ing the adaptation strategies 
of the population over recent 
decades, like urbanization or 
agricultural intensification. the 

Fig. 8  Sediment 
concentration 
maps derived from 
optical remote sen-
sing data – zoom 
in on river channel 
in the north of 
Can Tho province 
running into a 
main river arm of 
the Mekong

team of Würzburg-DLR and the 
EOMAP company in coopera-
tion with the GIS and Remote 
Sensing Research Center (VASt-
GIRS) are utilizing active radar 
imagery and passive optical 
images, respectively, to continu-
ously map inundated areas in 

the Mekong basin and Delta to 
obtain time series of so-called 
water masks which trace the 
flooding occurring primarily dur-
ing the wet seasons (figure 9). 
EOMAP has high expertise in 
the derivation of water qual-
ity maps from satellite images 

Satellite image: 
© 2007 DigitalGlobe
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and monitors sediment and 
chlorophyll concentrations in 
the rivers (figure 8) and coastal 
zones of the Mekong Delta. With 
active remote sensing the soil at 
the earth surface is penetrated 
to some extent, which makes it 
possible to extract information 

about it. Vienna university is uti-
lizing this technology to moni-
tor soil moisture content in the 
Mekong basin. Satellite data are 
furthermore used to investigate 
and map in detail priority eco-
systems like mangrove swamps 
(figure 10) and to monitor the 

growth of cultivated plants, in 
particular rice, to derive crop pre-
diction models. high resolution 
satellite imagery is also used for 
generating topographic informa-
tion about the location of houses, 
road networks and industrial 
areas.

Fig. 9  Inundation 
map of Northern 
Mekong Delta for 
rainy season 2009 
(left) and for dry 
season 2009 (right), 
derived from radar 
remote sensing 
data

Rainy season - August 21, 2009 Dry season - March 09, 2009

Vietnam - Mekong Delta - Seasonal Inundation
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higher value 
information 
products

All these products are an 
integral part of the WISDOM 
Information System and provide 
a powerful information source 
for monitoring, investigating 
and understanding the proper-
ties of the earth’s surface. they 
also constitute important input 
data for further analysis and pro-
cessing. Combining and merg-
ing these data with other types 
of information also allows for 
the generation of higher value 
information products (figure 11). 
Inundation and soil moisture 
maps as well as land cover moni-
toring products are major inputs 
for developing and calibrating 
robust models for flood predic-
tion. Analysis of land cover and 
land use changes together with 
socio-economic statistical data 
helps to reveal the adaptation 
strategies of the local population 

Fig. 10  Data sources 
and results of 
remote sensing 
analyses of the 
southern tip of the 
Mekong Delta

1

2

3

4

1 — Optical remote 
sensing image of 
February 2010  
(Satellite image:  
© Spot Image)

2 — Radar remote 
sensing image of 
February 2010
(Satellite image:  
© DLR)

3 — Inundation 
map derived from 
radar remote sens-
ing image

4 — Mangrove 
distribution and 
land use map  
generated from 
radar and optical 
remote sensing 
imagery
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and the impacts of climate 
change. topographic informa-
tion derived from high resolu-
tion satellite images combined 
with vulnerability calculations 
at the household level enables 
the derivation of such products 
as flood vulnerability maps. 
time series of inundation maps 
are utilized to derive information 
about regularly inundated areas 
and to discriminate them from 
hazardously flooded areas. With 
that knowledge, flood informa-
tion products can be generated 
as high-level reports provid-
ing information for populated 
places, infrastructure, or areas 
with different land cover types 
affected by hazardous flooding, 
for example.

Fig. 11  Monitoring 
of inundation 
as a function of 
time (flood season 
2008): colour 
changes from light 
blue to light yellow 
depict the growing 
extent of the flood 
in the observed 
area

Mekong Delta - Inundation as a Function of Time 2008
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Sustainable generation of 
such information products 
only becomes feasible after the 
development of adaptable and 
preferably automated methods 
of satellite data analysis which 
enable the continuous derivation 
of products with predictable and 
acceptable accuracy. In order to 
accomplish this, products are 
constantly validated in the field 
(figures 12, 13) and calibrated ac-
cordingly. Of utmost importance, 
however, is securing continuous 
future satellite data acquisition. 
While especially high resolution 
data are costly, most other data 
utilized for resource monitoring 
in WISDOM are continuously 
available at relatively low cost.

Sustainable  
information 
generation

Fig. 12  Advice from 
local nature reserve 
guide during field 
trip in the Mekong 
Delta

Contacts
Remote Sensing Products in WISDOM 

juliane huth
ADDRESS

German Remote Sensing  
Data Center (DfD)
German Aerospace Center (DLR)
Oberpfaffenhofen, Germany

PhOnE
 +49-8153-28-3281

EMAIL
juliane.huth@dlr.de 

Dr. Lam Dao nguyen
ADDRESS

Vietnamese Academy of  
Science and technolog (VASt)
ho Chi Minh City Institute for  
Resources Geography (hCMIRG)
GIS and Remote Sensing  
Research Center (GIRS)
ho Chi Minh City, Vietnam

PhOnE
+84-8-38247360

EMAIL
ldnguyen@vast-hcm.ac.vn

Fig. 13  Joint field data 
collection in the 
Mekong Delta
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WAtER QuAntIty  
PRODuCtS In WISDOM 

flood  
monitoring and 
modelling

Within WISDOM, the hy-
drology Section of the GfZ, the 
German Research Centre for 
Geosciences, develops moni-
toring stations for water level, 
suspended sediment concentra-
tions, and other water quality 
related parameters like tempera-
ture, ph-value and electric con-
ductivity (figure 14). the aim of 
the stations and the monitoring 
scheme implemented in a test 
area in the tam nong district 
(Dong thap province in the Plain 
of Reeds in the Mekong Delta) 
is the quantitative monitoring 

Fig. 14  Tam Nong 
hydrological 
measuring stations 
in operation
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of the inundation dynamics 
in the flood season in both the 
channels and the floodplain. the 
second aspect —the floodplain— 
is a novelty, as floodplain pro-
cesses are hardly ever monitored 
worldwide, despite their high 
relevance in various areas like 
agriculture, flood management 
and mitigation planning, and 
hydrodynamic modeling. the 
stations are designed to operate 
autonomously without external 
power supply and frequent con-
trol. GfZ also develops prototype 
river buoys equipped with GPS 
for continuously recording water 
level and water movement 
(figure 15). this novel inland 
monitoring technique provides 
solutions for large inland water 
bodies where standard moni-
toring is difficult. It also offers 
additional monitoring options 
like movement velocities and 
flow direction changes. Within 
the project frame of WISDOM the 
data are used for detailed calibra-
tion of hydrodynamic models of 
the investigation areas in tam 
nong and the whole Mekong 
Delta downstream of Kratie in 
Cambodia, thus including the 
tonle Sap lake system. the latter 
models were developed in close 
cooperation with SIWRR, the 
Southern Institute of Water Re-
sources Research. these models 
will in turn be used for planning 
tasks which include planning 

flood defense structures and 
the operation of sluice gates 
and pumps, as well as for a first 
time quantification of nutrients 
carried in flood sediment which 
enter fields on the floodplains.

Fig. 15  Deployment 
of turbidity sensors 
and GPS buoys in 
Tam Nong
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Water quantity,  
quality and  
the WISDOM  
Information 
System

the ground based observa-
tions of water extent, water 
level and suspended sediment 
concentration can be combined 
with the earth observation data 
provided by DLR-Würzburg and 
EOMAP to derive maps show-
ing inundation and spatially 
suspended sediment concentra-
tions. this combination consti-
tutes the most encompassing 
data set on inundation dynamics 
ever compiled: comparatively ac-
curate, high temporal resolution 
ground based data combined 
with the wide spatial coverage 
of earth observation data are a 
valuable resource for research-
ers and practitioners in the field 
of water resources and flood 
management. the data collected 
and the results of hydrodynamic 
simulations for the investiga-
tion area and the whole Mekong 

Delta (figure 16) will be fed 
into the WISDOM Information 
System and thus will be avail-
able for further use. through the 
WISDOM Information System 
the water quantity data can be 
combined with the water quality 
data collected by unu-EhS and 

InRES (Institute of Crop Science 
and Resource Conservation) to 
assess general water quality in 
the delta and possible pollution 
sources and pathways. 

Fig. 16  Result of 
extended Mekong 
Delta modelling 
of inundation and 
expected sea level 
rise of 45 cm for 
the year 2000 (in-
cluding Tonle Sap 
Lake, Cambodia) 

Extended Mekong Delta- Modelling of Inundation and Sea Level 2000
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by feeding the collected data 
and simulation results into the 
WISDOM Information System 
their availability for a wider sci-
entific, administrative and public 
audience is ensured. the techni-
cal development of the stations 
was based on local conditions 
and available materials. Accord-
ingly, long term use and adapt-
ability of the stations themselves 
along with the technology can 
be granted. Knowledge building 
was promoted by involving staff 
from the Vietnamese Inland Wa-
ter Authority (VIWA) in station 

Designed  
for and with  
Vietnamese 
partners  
– basis for  
sustainability

Fig. 17  Local farmer 
watches over hyd-
rological measu-
ring stations in the 
Northern Mekong 
Delta

Contacts
Water Quantity Products in WISDOM 

Dr. heiko Apel
ADDRESS

GfZ German Research Centre  
for Geoscience
Section 5.4 hydrology
telegrafenberg
Potsdam, Germany

PhOnE
+49-331-288-1538

EMAIL
hapel@gfz-potsdam.de 

Dr. Vo Khac tri
ADDRESS

Science and International technology 
Cooperation Department (SItC)
Southern Institute for Water  
Resources Research (SIWRR)
ho Chi Minh City, Vietnam

PhOnE
+84-8-8380989

EMAIL
siwrr-sitc@vnn.vn

design and operation, as well 
as by hiring local people to take 
care of the stations (figure 17). 
this furthers public acceptabil-
ity as well as public discourse 
on water quantity and quality 
issues.
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In SItu WAtER QuALIty 
SAMPLInG In WISDOM 

In situ  
water quality 
monitoring and 
modelling

Water quality monitor-
ing activities within WISDOM 
contribute to the sustainable 
development of the Mekong 
Delta through the generation, 
assessment, forecasting and 
dissemination of information 
on water pollution by pesticides 
and endocrine disruptors (EDs, 
hormone like substances). 

Specifically, unu-EhS is 
systematically surveying pes-
ticide use and management by 
local farmers in two case study 
sites which are representative of 

the agricultural landscape of the 
delta. the aims are to identify 
the most important pathways 
for pesticide residue transport, 
to monitor pesticide residue con-
centrations in water discharging 
from fields and in surface waters 
of the Mekong Delta (figure 18), 
to develop suggestions for miti-
gation measures, to model the 
fate of recently used pesticides 
in surface waters, and to develop 
different scenarios for the assess-
ment of suggested mitigation 
measures through modeling. In-
RES has established an analytical 

method in Vietnam to identify 
hormone like substances. their 
concentration has been moni-
tored in rural and urban areas 
for one year in order to identify 
both background concentrations 
as well as hot spots of endocrine 
disruptor release into the aque-
ous environment (for exam-
ple, waste water from various 
industries, pig farms, and human 
waste water from Can tho City).

Fig. 18  Local farmer 
sprays pesticides on 
his rice field
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Activities for 
sustainable          
use of results

time series of pesticide and 
endocrine disruptor concentra-
tions will be available at two 
case study sites at several sam-
pling points and will be ingested 
as spatial data into the WISDOM 
Information System. the data 
will be available for the user on 

demand as customized output 
in the form of tables, graphs or, 
in case of modeling results, as 
animated maps. the results of 
the mitigation assessment via 
modeling will be provided as a 
decision support flowchart or 
manual. 

Fig. 19  Water Samp-
ling at Tien River 
(one of the main 
Mekong river arms) 

In addition, supporting docu-
ments on sampling (figure 19), 
sample processing and analysis 
will be available. Overview docu-
ments on pesticide and endo-
crine disruptor concentrations 
and data processing schemes for 
the on-demand preparation of 
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figures from the database will 
be provided. the georeferenced 
data on water quality will be 
linked with results generated 
at the same sites, for example 
on hydrology in Dong thap or 
on domestic water use in rural 
Can tho. the thematic cluster on 
water quality in the WISDOM In-
formation System will establish 
a link to all results and data with 
water quality relevance.

In terms of a contribution to 
the sustainable development of 
the Mekong Delta, unu-EhS and 
InRES are actively involved in 
capacity building activities and 
are in continuous dialog with rel-
evant stakeholders in the delta. 
to analyze endocrine disruptors, 
InRES partnered with the Itb (In-
stitute of tropical biology) in ho 
Chi Minh City and organized a 
two-day workshop on endocrine 
disruptors with hands-on train-
ing for the representatives from 
Departments of natural Resourc-
es and Environment (DOnRE) in 
ho Chi Minh City, Can tho, hau 
Giang, Dong, and nai, from the 
Department of Science and tech-

nology (DOSt) binh Duong, from 
Can tho and An Giang universi-
ties and from the Itb and SIWRR 
(Southern Institute of Water 
Resources Research) research 
institutes. Pesticide monitoring 
is carried out in cooperation with 
the Central Laboratory at Can 
tho university and in frequent 
consultation with members of 
DOnRE and the Departments of 
Agriculture and Rural Develop-
ment (DARD) from Can tho and 
Dong thap. the results were 
discussed on a regular basis in 
meetings and workshops. Ad-
ditionally, unu-EhS and InRES 
contribute with the academic 
education of four Vietnamese 
PhD students. 

Contacts
In Situ Water Quality Sampling  
in WISDOM

Dr. fabrice Renaud
ADDRESS

united nations university  
Institute for Environment and  
human Security
unu-EhS, un-Campus
bonn, Germany

PhOnE
+49-228-8150211

EMAIL
renaud@ehs.unu.edu

Ky Quang Vinh
ADDRESS

Center for natural Resources  
and Environmental Monitoring of 
Can tho City
Climate Change Coordination Office 
of Can tho City
Can tho City, Vietnam

PhOnE
+84-0907-619065

EMAIL
quangvinh@cantho.gov.vn
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VuLnERAbILIty  
ASSESSMEnt In WISDOM 

Objectives the objective of this work 
package is to conduct vulner-
ability and risk assessments for 
water-related hazards in the 
Mekong Delta and to evaluate 
resulting adaptation options. 
Vulnerability related informa-
tion as well as assessment and 

evaluation guidelines are fed 
into the WISDOM Informa-
tion System. In order to allow 
for proactive integrated water 
resources management, there is 
great need to understand how 
vulnerabilities to water-related 
hazards emerge and how they 

Fig. 20  Marginal sett-
lement with high 
flood exposure, Can 
Tho
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differ among various socio-
economic groups as well as with 
respect to different types of 
hazards, such as floods (figure 
20), salinization, water scarcity, 
storms and river bank erosion. 
based on this knowledge, differ-
ent strategies for adaptation are 
evaluated in collaboration with 
relevant stakeholder groups in 
Vietnam and the development of 
innovative adaptation strategies 
integrating formal and informal 
mechanisms is promoted (figure 
21). In order to capture the dif-
ferent biophysical and socio-

economic settings within the 
Mekong Delta, rural and urban 
profiles are compared among the 
case study provinces Dong thap 
(rural, prone to annual flooding), 
Can tho (urban and peri-urban, 
tidal and urban flooding) and 
tra Vinh (rural, salinization and 
coastal storms). 

Fig. 21  Adaptation to 
high flood levels 
in the Northern 
Mekong Delta
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Products  
for the  
WISDOM  
Information 
System the vulnerability assessment 

contributes a variety of data sets 
to the WISDOM Information 
System combining assessment 
findings from social as well as 
engineering sciences. based 
on in-depth interviews and a 
household survey in three case 
study areas (covering roughly 
1400 households), vulnerability 
profiles are developed which are 
represented in schematic figures 
highlighting archetype vulner-
ability pathways as well as in 
maps showing the spatial distri-
bution of the main vulnerability 

parameters, hence allowing for 
the identification of vulnerabil-
ity hotspots and priority areas 
for action (figure 22). based on 
hydrological modelling, flood 
hazard maps will be generated 
and combined with physical 
asset and vulnerability maps to 
derive flood loss maps and ag-
gregated risk maps. this cascad-
ing combination of data sets 
and maps allows the user of the 
WISDOM Information System 
to access information at various 
levels of aggregation (ranging 
from single components such as 

Fig. 22  Participatory 
vulnerability  
assessment with 
local farmers,  
Tra Vinh Province
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Sustainability 
of the products

In order to encourage sustain-
able use of the products generat-
ed, an iterative process of needs 
assessment and joint method 
development with partners from 
the political as well as scientific 
communities in Vietnam and 
particularly the Mekong Delta 
has been ongoing since 2008. 
this ensures relevance as well as 
political support and the con-
tinued application of the assess-
ments developed. this exchange 
will even intensify as the project 
advances and more and more 
results of ongoing assessments 

will become available and used 
to devise implementation meas-
ures and to support decision 
making. the most important for-
mats for fostering this exchange 
are meetings with the relevant 
planning agencies, expert work-
shops, joint science seminars 
with partners from academia, 
and joint field campaigns, all 
of which remain an important 
basis of this work. 

the map of one particular vulner-
ability parameter in one specific 
case study area all the way to the 
comprehensive and aggregated 
risk maps which merge physical 
hazard scenarios with socio-eco-
nomic vulnerabilities). 

On the basis of the knowl-
edge generated through these 
assessment techniques, a com-
prehensive (digital) handbook 
with quality criteria for differ-
ent adaptation options is being 
developed. In addition, checklists 
are provided which compare the 

advantages and disadvantages 
of different adaptation options 
(for example, the erection of a 
dyke system vs. resettlement for 
a given community) and which 
help to assess the feasibility of 
potential options. 

Contacts
Vulnerability Assessment  
in WISDOM 

Dr. jörn birkmann
ADDRESS

united nations university 
Institute for Environment  
and human Security
unu-EhS, un Campus
bonn, Germany

PhOnE
 +49-228-8150208

EMAIL
birkmann@ehs.unu.edu

Dr. Le Viet Dung
ADDRESS

Vice Rector for  
International Relations
Can tho university
Can tho City, Vietnam

EMAIL
lvdung@ctu.edu.vn 
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SOCIO-ECOnOMIC  
RESEARCh In WISDOM 

fields of  
socio-economic 
research  
in WISDOM

the socio-economic research 
addresses the specific challenges, 
policies and practices of water 
resources management in Viet-
nam and, more precisely, in the 
Mekong Delta. 

With regard to the specific 
challenges, statistical data on 
socio-economic transformation 
processes are being collected. 
Data analysis focuses on the im-
pact of processes like economic 
growth, urbanization, industri-
alization and modernization, on 
water usage and consumption 

patterns, as well as on water 
quality. Moreover, local adap-
tation strategies and related 
changes in the specific water-re-
lated livelihoods of the Mekong 
Delta population are examined 
(figure 23).

Another branch of research 
investigates the water policy 
framework, related sector 
reforms, and the knowledge 
production of central and local 
government agencies. Intensive 
fieldwork on the implementa-
tion of policies and reforms as 

Fig. 23  Rural water 
supply
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well as knowledge dissemina-
tion and sharing is undertaken. 
In view of understanding water 
resources management prac-
tices, case studies are carried out 
in Can tho City, which is located 
in the heart of the Mekong Delta. 
these case studies make it possi-
ble to identify the various actors 
as well as their respective level 
of engagement and interaction 
at different scales of operation. 
Specific attention is given to the 
interface of state management, 
private businesses, research 
organizations, water user groups 
and, to a certain extent, donors.

there are a number of socio-
economic research subprojects, 
including:

flood control: planning and  
implementing dyke systems

Water supply: policy and  
implementation in rural areas

Water engineering: changing 
interfaces between water 
bureaucracies and hydraulic 
construction businesses 

Water research: knowledge 
production, knowledge assets 
and regional collaboration 

Decentralization and 
participation: local water 
management and water  
user groups 

Water legislation: legal frame-
work and law enforcement.

Fig. 24  Household 
interview with local 
farmer
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from research 
findings to 
presentation

the findings of these empiri-
cal studies provide the basis for 
understanding the institutional 
complexity and transition of 
water resources management in 
Vietnam. Moreover, data and re-
sults are provided in the form of 
tables, organizational flowcharts, 
maps, pictures and statistics 
(figure 25) and are being trans-
ferred to the WISDOM Informa-
tion System. both visualization 
of empirical findings in the form 
of figures and spatial analysis 
of the data are used to generate 
new products and knowledge. 
these enable future users to 
access a complex set of informa-
tion on various aspects of water 
resources management at both 
national and local administrative 
levels. In addition, government 
documents are systematically 
collected and processed with a 

Fig. 25  Statistics on 
industrialization 
in Mekong Delta 
Provinces

GDP Percentage of Industry Sector 2007
16-20%
20-25%
25-30%
30-40%

Mean Growth Rate of Industry Sector  
in GDP between 2000-2007

 0-10%
10-15%
15-20%
20-25%

Percentage Change per Economic Sector 
in GDP Share from 2000-2007

     in %

Agriculture
Industry
Service

Data Sources: 
GSO Vietnam (2009) & Provincial Statistical Offices (2007)
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view to developing a compre-
hensive database on relevant 
state management and research 
organizations as well as policy 
papers and legal documents. this 
database constitutes the core of 
the “yellow Pages” tool of the 
WISDOM Information System, 
which aims at bridging institu-
tional boundaries and address-
ing existing knowledge sharing 
challenges in the country.

In terms of research out-
put, a series of academic writ-
ings are being produced; these 
include eight PhD theses to be 
published in the form of books, 
as well as working papers and 
journal articles. Publications 
are in English and Vietnamese 
and a dissemination strategy, in 
particular for Vietnam, has been 
developed. these products also 
aim at strengthening the linkage 
necessary for interdisciplinary 
research and contributing to cur-
rent scientific debates on IWRM 
(Integrated Water Resources 
Management) and sustainable 
development in Vietnam and 
beyond.

With regard to knowledge 
management, a series of capac-
ity building measures are being 
implemented. In a long-term 
perspective, a knowledge man-
agement training module will 
be institutionalized at Can tho 

university, where local capacity 
can be systematically devel-
oped. furthermore, stakeholder 
training for water resources 
management agencies aims at 
improving knowledge manage-
ment practices and facilitating 
the technical implementation of 
the WISDOM Information Sys-
tem. the overall objective is to 
enhance data sharing as well as 
cross-sector and regional coop-
eration in an IWRM approach for 
the sustainable development of 
the Mekong Delta.

Contacts
Socio-Economic  
Research in WISDOM

Dr. Gabi Waibel
ADDRESS

Center for  
Development Research ZEf 
university of bonn
bonn, Germany

PhOnE
+49-228-736707

EMAIL
gwaibel@uni-bonn.de

Dr. bui the Cuong
ADDRESS

Southern Institute for Sustainable 
Development (SISD)
ho Chi Minh City, Vietnam

PhOnE
+84-8-629-20881

EMAIL
cuongbuithe@yahoo.com
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3. coNTAcTS

Overview of contacs  
for the WISDOM Project

WP = Work Package

overAll  
ProjecT coordiNATioN

WP 1000

dr. claudia Künzer
AddreSS

German Remote Sensing  
Data Center (DfD)
German Aerospace  
Center (DLR)
Oberpfaffenhofen, Germany

PhoNe

+49-8153-28-3280
emAil

claudia.kuenzer@dlr.de

dr. vo Khac Tri (Project leader) 
dr. Trinh Thi long (Project coordinator)

AddreSS

Science and International 
technology Cooperation  
Department (SItC)
Southern Institute for Water 
Resources Research (SIWRR)
ho Chi Minh City, Vietnam

PhoNe 

+84-8-8380989
emAil

siwrr-sitc@vnn.vn
htqt-siwrr@hcm.vnn.vn

WATer ANd KNoWledge  
mANAgemeNT

WP 2000

dr. gabi Waibel
AddreSS

Center for  
Development Research ZEf 
university of bonn
bonn, Germany

PhoNe

+49-228-736707
emAil

gwaibel@uni-bonn.de

dr. Bui The cuong
AddreSS

Southern Institute for Sus-
tainable Development (SISD)
ho Chi Minh City, Vietnam

PhoNe

+84-8-629-20881
emAil

cuongbuithe@yahoo.com
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iNformATioN  
SySTem deSigN

WP 3000

verena Klinger
AddreSS

German Remote Sensing  
Data Center (DfD)
German Aerospace  
Center (DLR)
Oberpfaffenhofen, Germany

PhoNe

+49-8153-28-2603
emAil

verena.klinger@dlr.de

dr. le van Trung
AddreSS

Vietnam national university 
hCMC
Information technology Park 
(Vnu-ItP)
ho Chi Minh City, Vietnam

PhoNe

+84-8-38652387
emAil

lvtrung@geomatics.edu.vn

WATer reSourceS ANd  
WATer QuAliTy

WP 4000
— Water Resources

dr. heiko Apel
AddreSS

GfZ German Research Centre 
for Geoscience
Section 5.4 hydrology
telegrafenberg
Potsdam, Germany

PhoNe

+49-331-288-1538
emAil

hapel@gfz-potsdam.de 

dr. vo Khac Tri
AddreSS

Science and International 
technology Cooperation  
Department (SItC)
Southern Institute for Water 
Resources Research (SIWRR)
ho Chi Minh City, Vietnam

PhoNe

+84-8-8380989
emAil

siwrr-sitc@vnn.vn

WP 4000
— Water Quality

dr. fabrice renaud
AddreSS

united nations university 
Institute for Environment  
and human Security
unu-EhS, un-Campus
bonn, Germany

PhoNe

+49-228-8150211
emAil

renaud@ehs.unu.edu

Ky Quang vinh
AddreSS

Center for natural Resources 
and Environmental Monitor-
ing of Can tho City
Climate Change Coordination 
Office of Can tho City
Can tho City, Vietnam

PhoNe

+84-0907-619065
emAil

quangvinh@cantho.gov.vn



31

WATer riSK,  
TrANSformATioN ANd  
AdAPTATioN 

WP 5000

dr. jörn Birkmann
AddreSS

united nations university 
Institute for Environment  
and human Security
unu-EhS, un Campus
bonn, Germany

PhoNe

 +49-228-8150208
emAil

birkmann@ehs.unu.edu

dr. le viet dung
AddreSS

Vice Rector for  
International Relations
Can tho university
Can tho City, Vietnam

emAil

lvdung@ctu.edu.vn 

dATA mANAgemeNT,  
WATer reSourceS ANd  
iNformATioN ProducTS

WP 6000

juliane huth
AddreSS

German Remote Sensing  
Data Center (DfD)
German Aerospace  
Center (DLR)
Oberpfaffenhofen, Germany

PhoNe

 +49-8153-28-3281
emAil

juliane.huth@dlr.de 

dr. lam dao Nguyen
AddreSS

Vietnamese Academy of  
Science and technolog (VASt)
ho Chi Minh City Institute for 
Resources Geography  
(hCMIRG)
GIS and Remote Sensing  
Research Center (GIRS)
ho Chi Minh City, Vietnam

PhoNe

+84-8-38247360
emAil

ldnguyen@vast-hcm.ac.vn

WiSdom  
Phd ProgrAmme

WP 7000

dr. fabrice renaud
AddreSS

united nations university 
Institute for Environment  
and human Security
unu-EhS, un-Campus
bonn, Germany

PhoNe

+49-228-8150211
emAil

renaud@ehs.unu.edu

dr. le viet dung
AddreSS

Vice Rector for  
International Relations
Can tho university
Can tho City, Vietnam

emAil

lvdung@ctu.edu.vn
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WISDOM is funded by
 
German Ministry of Education and  
Research (bMbf)

WiSdom PArTNer  
— germANy

German Aerospace Center (DLR)

Institute for Environment and human 
Security (unu-EhS), united nations 
university  

Department of Remote Sensing, 
university Würzburg    
 
German Research Centre for  
Geosciences (GfZ)   

Center for Development Research (ZEf), 
university of bonn   

 
Institute of Crop Science and Resource 
Conservation (InRES), university of bonn 
 
 
Earth Observation & Mapping  
Gmbh & Co. KG (EOMAP)  

Institute of Photogrammetry and Remote 
Sensing (IPf), Vienna university of 
technology  

hyDROMOD Service Gmbh  

lat/lon Gesellschaft für raumbezogene 
Informationssysteme mbh  

Institute for Advanced Marine and  
Limnic Studies e.V. (IAMARIS)  

Aquaplaner, Consulting Engineers for 
Sustainable Water Management  

 
Vietnamese Ministry of Science and 
technology (MOSt)

WiSdom PArTNer  
— vieTNAm

Southern Institute of Water  
Resources Research (SIWRR)

 
Can tho university (Ctu)  

GIS and Remote Sensing Research Center 
Vietnamese Academy of Science and  
technology (GIRS-VASt)

Vietnam national university technology 
Park (Vnu-ItP) 

the Southern Region hydro- 
Meteorological Centre (SRhMC) 

Southern Institute of Sustainable  
Development (SISD)

 Sub-national Institute for Agricultural 
Planning and Projection (Sub-nIAPP) 

Institute for tropical biology (Itb) 
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this brochure introduces the 
research activities which are part 
of the WISDOM project. Detailed 
project information can also be 
found on the bilingual (English/
Vietnamese) WISDOM web page: 
www.wisdom.caf.dlr.de
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