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What is IGRAC? 
l IGRAC - International Groundwater Resource Assessment 

Centre is an independent foundation working under the 
auspices of UNESCO and WMO  
 

l IGRAC facilitates and promotes global sharing of information 
and knowledge required for sustainable groundwater resources 
development and management 
 

l Focused on information and 
knowledge management, 
transboundary aquifer assessment  
and groundwater monitoring  
 

l Receives financial support from the 
government of The Netherlands 

 
l Located in Delft, The Netherlands. 



l ISARM Regional Activities  
 (cooperation with OAS, SADC, INWEB,  UNECE, OSS, 

GWP-MED, GEF, UNEP, UNDP..)  
 - www.isarm.org 

 
l UNECE Assessments in Europe and Asia 
 
l Participation in GEF (Global Environment 

Facility) projects  
 

l Development of a TBA Methodology and 
a TBA Course, contribution to WWAP, … 
 

l A map Transboundary Aquifers of the World 
 

TBA Assessment at IGRAC 





 
Global Assessment of 
Transboundary Aquifers (TBA) 

 

International Groundwater Resources Assessment Centre 



Transboundary Aquifers Assessment 
l Transboundary aquifer or transboundary aquifer system refers 

to an aquifer or aquifer system, parts of which are situated in 
different States 



Transboundary Aquifers Assessment  
l The fact: many aquifers cross the political borders 

l Potential cross-boundary problems: changes 
in groundwater flows, levels, volumes 
(quantity) and dissolved  
substances (quality) 

l Actions: TBA 
characterisation and an 
appropriate management 
 

l Benefits: eliminating 
potential sources of conflict 
and improving the overall 
benefit from groundwater. 
 



TBA Assessment Rationale 
What does a TBA assessment encompass?  
 

l To date UN, GEF and EU have already accumulated valuable 
experience however there are still no comprehensive 
guidelines for TBA assessment.  

l ISARM programme: 
hydrogeological, legal, socio-
economic, institutional and 
environmental aspects/facets of  

 TBAs  

l In practice, mostly a 
hydrogeological assessment  
but other aspects are very much 
present and equally relevant 



TBA assessment (HY), the steps: 
l Delineation and description 
l Classification, diagnostic analysis and zoning 
l Data harmonisation and information management 
  
l Delineation and description 

 “inventory” or “characterisation” (stage and scale dependent) 
 chiefly about collecting, combining and interpreting the field 

information 
l Classification, diagnostic analysis and zoning 

 information necessary for decision-making (problems, 
opportunities, most responsive aquifers and aquifer zones)   

l Data harmonisation and information management 
 Extra dimension in an international context (more difficult, 

more elaborate and politically sensitive)  



Step 1: Delineation and Description 
l chiefly about collecting, combining and interpreting the field 

information 
l “inventory” or “characterisation” (stage and scale dependent) 



Step 1: Delineation and Description  
l A TBA description should a.o. include info recharge/discharge 

mechanism and hydraulic properties 

l Input for the DPSIR: status  
pressure factors, GW quality 
and quality problems, 
management measure, future 
trends.  

l Superimposed on these 
hydrogeological characteristics 
are the anthropogenic 
influences such as abstraction 
and pollution from various 
sources.  



◄ Physiographic, Demographic & Water Use 
 

◄ Geological Setting of Aquifer 
 

◄ Water Quantity & Quality  
 

◄ Importance and need for TBA 
 

◄ TBA cooperation 
 

◄ References 
 

◄ Authors  

Step 1: Standardised TBA Description 
(TBA Activities Americas) 



Step 2: Classification, Diagnostics and 
Zoning 



l Input for classification:  
l aquifer size and hydraulic properties, 
l vulnerability,  
l current functions,  
l observed or perceived stresses,  
l possible groundwater interferences, etc. 

l Input for diagnostics:  
l inventory of major perceived issues and 

problems; 
l overview of possible actions 
l priority and feasibility study, stakeholders and 

institutional analysis. 

Step 2: Classification, Diagnostics and 
Zoning 



l Activities at location 2 in country B will be much less risky for the 
aquifer in country A than activities at location 1 

l Effects resulting from causes at larger distance will be smaller and 
come with more retardation 

l General flow direction does matter 
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Step 2: Classification, Diagnostics and 
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l Activities at location 2 in country B will be much less risky for the 
aquifer in country A than activities at location 1 

l Effects resulting from causes at larger distance will be smaller and 
come with more retardation 

l General flow direction does matter 

Step 2: Classification, Diagnostics and 
Zoning 



l Basically technical activity: harmonisation of formats, 
classifications, terminologies, reference systems, levels, 
software and hardware specific, etc. 

Step 3: Harmonisation & info 
management 

l Ideally, on-line synchronised 
access to distributed 
information services (data and 
information remain at the 
source!) 
 



 
TBA Assessment in Western and 

Central Europe 



UNECE TBA Inventory 1999 



TBAs of the World: Detail Europe 









Challenges ahead: 
l Moving from delineation (inventory stage) to 

quantitative descriptions 
 

 
 

l Cartographic challenges 
of aquifer systems and 
adding 3rd dimension to 
delineations  
 

l Data Harmonisation 
  



Thanks 

 

United Nations Educational,  
Scientific and Cultural Organization 

World Meteorological  
Organization 

Government of  
The Netherlands 



IGRAC Portal 

www.un-igrac.org 
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