Hydrogeological characterization for groundwater management in the Vientiane Basin, Lao PDR
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The Lao People’s Democratic Republic (Lao PDR) is a landlocked country in Southeast Asia but Laos is a water abundant country and the groundwater resource is one of the important sources of water for domestic use in rural areas, and small- town water utilization.

The Vientiane Basin is at the central of the social-economic of Lao PDR so there is high water demand which has been used groundwater for 80% of the total water for consumption. This basin is physically a part of the Khorat Plateau and Lower Mekong River Two Aquifer (transboundary aquifer no. AS88; Lee et al., 2008) and has high volumes of groundwater but aquifers doubtless from salinity while it is also having an impact of subsurface saline water contamination due to the underlain by sanstone, siltstone, shale and rock salt layer of Mahasarakham Units similarly in the Khorat Basin, North East of Thailand. Therefore, the Vientiane Basin had limited groundwater supplies in the dry season. 

The protocol of this research has been designed into four steps such as: the first process is data gathering and bore well investigation using multi-significant reports/literature, GIS, and groundwater investigation in Laos. The second process is synthesizing raw data and improving the hydrogeology map by interpretation of the geology and hydrogeology maps and cross-section. The third process is an integrated information and GIS from the second process; this process produced groundwater flow, groundwater expectations, and basic groundwater quality (salinity). The final process is data aggregation to develop a potential groundwater map

The most significant feature is that discovered on the Xaysomboun formation (K2xb or K2sb) and it is good freshwater but this unit had a limit. Similarly, the Thangon formation (K2tn) includes three layer such as K2tn1, K2tn2, and K2tn3 which K2tn1 is salty water. K2tn has around the Houy Maok Hieng River and in some parts in the center of the Xaythany District, there was salinity and lower groundwater potential >20 m3/hour and TDS >1,500 ppm. Chathaboury and Hatxayfong Districts are near the Mekong River that there is higher groundwater potential 10-20 m3/hour and TDS <500 ppm. In conclusion,  An analysis of the hydrogeology, TDS, and groundwater use displayed for this basin showed the highest groundwater potential in the the downstream of this basin has groundwater potential between 10 - >20 m3/hour of the basin. However, it was limited, and that area was not in high demand that the downstream of this basin has groundwater potential between 10 - >20 m3/hour that is main important to consider on groundwater use and issue groundwater licenses in this Basin. Additionally, the Laos government need to extend this work to improve the hydrogeological characterization in the VTB to support hydrogeological information to all groundwater managers and stakeholders across the country. 
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