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A Study on the Application of GIS for Analysis
of Subsidence Hazard

Kwangsoo Kwon, Myong-Hwan Yu and Hyeong-Dong Park

ABSTRACT: Subsidence hazard has never been considered seriously until recent years in Korea, although its
socioeconomic impact on Korea becomes more and more enormous. There have been a few studies for the
application of GIS analysis technique to the prediction of subsidence hazard. For GIS analysis, several fac-
tors, which are represented by coverage, are considered and selected for building a GIS model. Numerical
method was used to quantify the importance of each factor in GIS model and the result from numerical mod-
eling using FLAC was compared with that from previous research based on empirical methods. Analysis in
3-D needs more computer resources (i.e. memory). Therefore that in 2.5-D was considered to overcome the
problem. Not only maximum vertical subsidence but also maximum horizontal strain and maximum slope
have been considered for the assessment of subsidence hazard. The model can be easily modified for the pur-
pose of applications in any subsidence area, especially cavern or abandoned mines under thick soil layer.
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Table 1. Factor of subsidence reported in newspaper from

July, 1997 to September, 1999.

* A dA74A FAPNEAT5- (Geophysical Exploration
& Mining Research Division, Korea Institute of Geo-
logy, Mining & Materials)

gt FANS AN FEHE (School of
Civil, Urban and Geosystem Engineering, Seoul Na-
tional University)

Cause Number of Percentage

Subsidence (%)
Abandoned mine 6 16
Underground construction 6 17
Landfill problem 5 14
Defective construction 5 14
Ground condition 2 6
Natural cavity 1 3
Extensive construction 1 3
Underground facility collapse 1 3
Groundwater level change 1 3
Unknown 8 21
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Fig. 1. GIS modeling procedure and problems involved in each step (modified from Yoo, 1992).
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Fig. 2. Simplified model used in analysis of subsidence.
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Fig. 6. Concept of GIS procedure for calculation of maximum possible subsidence.
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