isualization Technology for Regional Groundwater Flow System Using Digital Elevation Model (DEM)
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Introduction Accuracy Validation

» The accuracy of the method was validated by comparing the created groundwater table with the existing data.

» Groundwater is valuable and ubiquitous local resource. Recently, more attention has been paid to contingency use, such as installing
emergency wells in schools, parks, and local evacuation centers in preparation for the shutdown of lifelines during significant disasters.

» Conventional methods used to understand regional hydrological cycles and groundwater table require huge costs and time for surveys. ® ‘x\T“’- 7
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3D Visualization

» River level map is a virtual surface connecting the lowest elevation points
within a topographic map mesh.

» This map provides an overview of the altitudinal distribution of the valley.

» In this method, a river level map is prepared from the spring locations and
water network diagram to estimate a groundwater table.

& Groundwater level distribution can be estimated from a
river level map created with high-density spring points
and Water network diagrams. Fig.2 ldea of River Level Map

» The groundwater flow system across broad regions can be visualized by representing the groundwater table as a flow net diagram.
» The 3D visualization of the flow net diagram allows anyone to intuitively understand the groundwater flow system.
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Analysis Method

» Topographic analysis was conducted using GIS software.
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 Preparation of topographic analysis * Creation of water network diagram  Data processing (“lines to points” + Creation of groundwater table by
« |dentification of spring locations. and “adding elevation to the points” natural neighbor method
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Fig.6 3D Visualization Map of Groundwater Flow System
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& This representation is intuitively understandable to everyone.
& Visualizing flow net diagram that covers multiple regions will promote understanding among diverse stakeholders.
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Fig.4 Analysis Procedure Future Prospects

» The series of groundwater visualization methods we have developed is very effective in such the following situations.
1) In areas where it is difficult to secure sufficient manpower and budget for clarification of the water cycle.
2) At times of preliminary studies prior to field surveys.

& The most significant advantage of this method is that it can visualize the groundwater flow system from topography.
& The method is highly reproducible and economically affordable as only objective data (DEM) are used.
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