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Abstract 

In recent years, the influence of the geological model in groundwater flow as well 

as soil compaction has been widely studied and thoroughly understood. However, the 

evaluation of the geological model uncertainty along with the parameter uncertainty is 

still limited and has narrowly applied in current studies, especially their influence on 

land subsidence calculation. Therefore, this study evaluates the uncertainty of the 

geological model and parameters in groundwater flow and land subsidence simulations 

based on a synthetic geological model. A 3D transient groundwater flow model 

(MODFLOW) and subsidence model (SUB) are developed in GMS (Groundwater 

Modeling System) software to simulate the groundwater head and vertical displacement 

in the synthetic model. Different numbers of boreholes were extracted from the original 

model to rebuild new 3D geological models. The geological model uncertainty was 

assessed by calculating the Root mean square error (RMSE) and Coefficient of 

determination (R-Square) using the results from the reconstructed models to the 

original model. The results show that, as the number of boreholes increase, the 

uncertainty of groundwater flow and land subsidence decreases based on the RMSE 

calculations. Using 17 boreholes (with domain size 300 m2) to reconstruct the 

geological model revealed the acceptable RMSEs in land subsidence (4 mm) and the 

R-square value equal to 0.702. The results also indicate that the prescribed boundary 

condition greatly affects the results of subsidence simulation, as well as the value of 

hydraulic conductivity significantly affects the delay behavior in compaction 

calculation. Based on the results of this study, geologists can assess the appropriate 

number of boreholes to minimize the impact of the geological model uncertainty and 

the parameter uncertainty to a specific study area. 
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