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Abstract: The existing finite element numerical simulation method of groundwater flow has some defects in the three-dimensional
visual spatial analysis and the expression of numerical calculation process and simulation results. In order to solve this issue, the
key steps of the finite element analysis process including the conceptual model construction, spatial discretization, hydrogeological
parameters extraction and initial condition assignment are taken into consideration respectively. Based on the finite element method
and 3D GIS platform, the method and technique framework of the groundwater finite element numerical simulation under 3D GIS
are proposed with the supports of GIS spatial analysis algorithms and computer graphics theory. In addition to describe the
technique framework, the core algorithms’ implementation details are given and the complete process of 3D GIS groundwater flow
simulation is presented. The groundwater simulation example demonstrates that the proposed method and technique framework are
capable of simplifying the finite element analysis process and improving the calculation efficiency of the model. The whole
technique framework can be integrated into 3D GIS platform, and furthermore the visualization of simulation process and
calculation results can be achieved eventually.
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Fig. 1 3D groundwater system and the III aquifer data model of the study area
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Fig. 2 Hydraulic gradient adapted finite element mesh
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Fig. 7 Visualization of the initial water level and assignment of the exploitation values
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Tab.2 Comparison table of the actual and calculated results

B K fir/m
H5 2014-10-15 2014-11-15 2014-12-15 2015-01-14

S HE AR g e w2 Sl | S i

1 -22.07 -22.08 -0.01 -22.07 -22.76 -0.69 -22.07 -20.50 1.57 -21.95 -20.76 1.19

2 -8.13 -8.14 -0.01 -8.13 -8.86 -0.73 -8.13 -7.33 0.80 -7.99 -6.44 1.55

3 -21.42 -21.41 0.01 -21.42 -21.29 0.13 -21.42 -20.22 1.20 -21.92 -20.05 1.87

4 -4.25 —4.24 0.01 —4.25 -4.90 -0.65 -4.25 -4.98 -0.73 -4.09 -3.61 0.48

5 -3.23 -3.20 -0.03 -3.23 -3.74 -0.51 -3.23 -1.27 1.96 -2.77 -1.13 1.64

6 -6.01 -6.00 0.01 -6.01 —-6.60 -0.59 -6.01 -4.52 1.49 -6.18 -4.92 1.26

7 -25.32 -25.34 -0.02 -25.32 -25.94 -0.62 -25.32 -24.69 1.63 -25.36 -26.08 -1.72

8 -24.92 -24.90 0.02 -24.92 -25.80 -0.88 -24.92 -23.59 1.33 -24.70 -22.75 1.95

9 -38.89 —38.88 0.01 -38.89 -38.45 0.44 -38.89 -37.73 1.16 -36.03 -35.03 1.00

10 -33.56 -33.57 -0.01 -33.56 -33.77 -0.21 -33.56 -34.34 -0.78 -33.89 -33.11 0.78

11 -24.69 -24.70 -0.01 -24.69 -23.84 0.85 -24.69 -23.08 1.61 -23.38 -24.90 -1.52

12 2.37 2.35 -0.02 2.37 -2.87 -0.50 -2.37 -3.10 -0.73 -3.96 -3.68 0.28

13 -19.84 -19.83 0.01 -19.84 -19.22 0.62 -19.84 -18.42 1.42 -19.73 -19.52 0.21

14 -24.80 -24.81 -0.01 -24.80 -24.97 -0.17 -24.80 -24.42 0.38 -21.75 -22.82 -1.07

15 -24.06 -24.07 -0.01 -24.06 -23.64 0.42 -24.06 -22.34 1.72 -25.36 -23.62 1.74
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Fig. 9 Prediction result visualization of time intervals from 1 to 4
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