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Abstract: The Viethamese Mekong Delta (VMD) is one of the largest economic centers in Vietnam, providing nearly 18 million people with food and water. Groundwater is the crucial water source for domestic, agricultural, and industrial uses in the VMD. For decades, groundwater levels
have been depleting rapidly due to over-extraction and climate change, negatively impacting human lives and infrastructures. Therefore, it is necessary to understand the hydrological mechanisms and forecast the future changes in groundwater levels in the VMD, supporting groundwater
resource management. This study adopted USGS-MODFLOW 2005 to develop a groundwater model and simulate the groundwater flow in the VMD. The model domain was generated based on input data, including stratigraphic columns from drilling boreholes, observed groundwater levels,
river stages, and precipitation. The preliminary results showed that the transient-state model could relatively simulate the groundwater levels in the study area during 2000 - 2020 (RMSE = 0.89 m, NSE = 0.95). The calibrated model can be used to forecast groundwater level and salinity in each
aquifer. The results demonstrated that, despite the deep aquifer suffering a greater rate of groundwater level decrease than the shallow aquifer,; the intensity of groundwater salinity is less serious in deep aquifers, suggesting the necessity to have an efficient groundwater management strategy.
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4. RESULTS AND DISCUSSION

4.1. Groundwater flow

4.2. Groundwater salinity
Groundwater salinity model calibration

Similar to the groundwater flow model, the groundwater salinity model also needs to be calibrated

Groundwater flow model calibration

Solve the inverse problem by history matching: simulated head versus observed head. Parameters before it can be used to predict groundwater salinity in the future. The acceptable range of TDS error is

below 3.5 g/I, NSE > 0.75 (Zheng et al,, 2012). Once the model is able to hindcast groundwater salinity, it

will be used to predict groundwater salinity in the future.

were adjusted, such as hydraulic conductivity, storativity, recharge rate, and boundary conditions
(Anderson et al., 2015).
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Fig. 11a: Simulated GWL for the
Upper Pleistocene aquifer in 2100.

Fig. 11b: Forecasted GWL for the
Upper Miocene aquifer in 2100

Fig. 14: Predicted salinity for the Upper Pleistocene aquifer  Fig. 15: Predicted salinity for the Upper Miocene aquifer
* Saline water is defined as water that has TDS > 1500 mg/1.
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= Apply this study: find a suitable groundwater resource management strategy.
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