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Outline 
ÁGroundwater Resources in a Global Perspective 

ÅFreshwater Resources Globally 

ÅAnd Regionally in the Lower Mekong River Basin (LMB) 

ÁEffect of Groundwater Overexploitation and Possible 
Influences Across Borders 
ÅQuantitative and qualitative examples 

ÁTransboundary Aquifers in the LMB 
ÅBetween Cambodia / Lao PDR / Thailand /Viet Nam 

ÁExample of Groundwater Resources in a LMB 
ÅDetailed investigation on 2 Cambodian Border Provinces 

ÁArsenic in Deltaic Aquifers 

ÅShallow and now also deeper aquifers are affected 

 



Groundwater in a Global Perspective 
ÁGlobal Water Balance 
ÅWorld Water Resources total is 1,388 million km3 

ÅOnly 2.5 % are fresh water with a total of 35 million km3 

ÁFreshwater Resources (70% frozen, 30 % liquid) 

ÅIce in form of Glaciers and Arctic about:  24 million km3 

ÅFresh groundwater and soil moisture:  10.5 million km3 

ÅLakes and Reservoirs:     0.1 million km3 

ÅWetlands and Rivers:      0.012 million km3 

ÅAtmospheric water vapor:     0.010 million km3 

ÁThe Mekong River Basin 
ÅMekong River carries about  450 km3 freshwater in 1 year  

ÅGroundwater reserves in the Lower Mekong Basin 100 to 300 km3  



Global Transboundary Aquifers 
Map by International Groundwater Resources Assessment Centre (IGRAC) 



Asian Transboundary Aquifers 
88 TB aquifers identified; # 84: Mekong River plain, Cambodia, Lao PDR, 

Thailand, Viet Nam  

 



Hydrogeological Map Southeast Asian 
China Geological Survey, Groundwater Serial Maps of Asia (1: 8,000,000) 

 

     Source: 
http://unesdoc.unesco.org/images/
0022/002207/220768eo.pdf 

 



Overview of  
Hydrogeologic 
Setting of the 
LMB 

LMRB Aquifer Types/  
Hydrogeologic Provinces 
(Adapted from Johnson, 1986,  
Mekong Secretariat,  
Preliminary Hydrogeologic 
Assessment of the Lower  
Mekong Basin) 

 



Groundwater Yield Map of the LMB  



Effect of Groundwater Overexploitation 
and possible influences across borders 
 

 
ÁLowering of the GW table;  
ÁReduction of availability of GW; 
ÅIŀƴŘ ǇǳƳǇǎ ƛƴ ±ƛƭƭŀƎŜǎ ŘƻƴΩǘ ǿƻǊƪ ŀƴȅƳƻǊŜ κ Ŧŀƭƭ ŘǊȅΤ 
ÅDeeper and deeper well development from a few meters to 100 m and 

deeper;  

ÁSaltwater intrusion; 
ÅBrackish water unsuited for human consumption or irrigation; 
ÅReduction in agricultural productivity; 

ÁChange of water quality;  
ÅMan made due to leakages in sewer systems or from industrial sites (e.g. 

mining retention ponds, tailings and spoils);  
ÅNaturally occurring arsenic contained in aquifer formations; 

ÁLand subsidence; 
ÅEssentially irreversible and often in combination with saltwater intrusion; 
ÅIncreased risk of flooding (in particular by flash floods); 

ÁImpact on ecosystems;  
Ådrying up of wetlands; creating saline soils; 
ÅDisappearance of springs, ponds, and lakes  

 
 



Transboundary Aquifers in the LMB 
   The following transboundary aquifers in the LMB have been 

identified; however, detailed investigation is necessary to verify the 
extend of the connectivity across borders 
ÁIdentified main transboundary aquifer systems in the LMB: 

1. Mekong Delta aquifer system of Viet Nam and Cambodia; 
2. Western Tonle Sap tributary aquifer system of Thailand and Cambodia; 
3. Se Kong watershed of north-central Cambodia and southern Laos; 
4. Se San watershed of eastern Cambodia, headwaters in the Central Highlands of Viet Nam; 
5. Sre Pok watershed of eastern Cambodia, headwaters in the Central Highlands of Viet Nam; 
6. The Sakon Nakkon geologic subbasin of the Khorat Plateau, including portions of Lao PDR 

along the Mekong River, the Vientiane plain as well as portions of northeastern Thailand;  
7. Alluvial deposits located along the Mekong River along the Thailand ς Lao PDR border; 
8. Mesozoic and Upper Paleozoic aquifers of along the northern section of the Thailand ς Lao 

PDR border. 

ÁPrimary transboundary aquifer systems:  
ÅThe primary transboundary aquifers in Cambodia are located in proximity to Viet Nam 

and the primary transboundary aquifers in Lao PDR are located in proximity to 
Thailand. 

ÁExtend of transboundary aquifer systems:  
ÅAreas of transboundary aquifers in the LMB are not as extensive as might be expected 

because many national boundaries are located along high elevation areas underlain 
by low yield bedrock that are not productive regional aquifers. 
 

 



Transboundary Aquifers in the LMB 


