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Abstract

Geographic Information Systems (GIS) is growing popularity and gaining importance in
environmental applications, as the technology advances in spatial data handling and analysis. However,
GIS technology still fails to meet the demand for spatial decision support fully, because it is incapable of
eliciting meaningful information from volumetric multidimensional geospatial data. Recently, geospatial
data mining emerges as a promising approach to meet the challenge. In particular, mining patterns of
spatial association can reveal variables that may be related in some way and, therefore, can be set forth
to formulate hypotheses. In this study, we analyze the association pattern between landslides induced by
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Chi-Chi earthquake and environmental variables to demonstrate the use of two spatial data mining
techniques, association rules mining and Spearman rank correlation, to gain insights into environment
settings vulnerable to landslides after Chi-Chi earthquake in central Taiwan. While the case study is
specific, our approach is applicable to associate environmental variables that may address other

environmental issues of interest.
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i) ) e s PN TSN
1 9.2 39.1 370 6709.8] 3935
1 2 18.4 79.2 732 13419.6 7870
3 21.7 119.3 1094 20129 11805
4 36.9 159.4 1455 26839 15740
2 5 46.1 199.5 1817 33549 19675
6 55.3 239.6 2179 40259 23611
7 64.6 279.7 2540 46969 27546
3 8 73.8 319.8 2902 53679 31481
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e = Hi&b 2 gal Hirt : gal Hie : gal
1 917 101-200 87-161 81-130
1 2 1834 299 234 179
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6 5503 693 529 373
7 6420 792 603 422
3 8 7338 891 676 471
9 8255 989 750 519
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1 PgaVer_6 > PgaNS 6 7.2% 94.5%
2 PgaVer_6 > PgaEW_5 8.7% 90.8%
3 PgaVer 6 » DTM_2 7.1% 90.4%
4  |Dist2Center_2 - Geology_6 7.9% 93.5%
5 |Dist2Fault_4 - Geology 6 - PgaEW 5 7.2% 90.0%
6 |Geology 15> DTM_2 - Dist2Riv_1 7.5% 90.1%
7 |Dist2Center_2 » Geology 6 > PgaEW_5 7.9% 94.3%
8 Dist2Center_2 » Geology 6 » Dist2Road_1 7.9% 93.8%
9 |Geology 6 > PgaEW 5 » Dist2Road 1 11.4% 90.0%
10 |Dist2Fault 4 » Geology 6 - PgaEW 5 - Dist2Road_1 7.1% 90.1%
11  |Dist2Center_2 > Geology_6 > PgaEW_5 > Dist2Road_1 7.9% 94.3%




x4 ZEAMBRERREMEHESIBILRRBER

i [ (el YHL | FE
1 Geology_15 > SlpMean_L1_2 8.8% 92.8%
2 Geology_15 » SlpMean_L1_2 > Dist2Fault_L1 1 8.8% 92.8%
3 Geology 15 » SlpMean_L1 2> DTM_L1_1 8.8% 92.8%
4 Geology 6 » PgaEW_5 > Slope_L1 1 8.8% 90.6%
5 Geology_15, SlpMean_L1_2 - Dist2Fault_L1_1 > DTML1_1 8.8% 92.8%
6 Geology 6 » PgaEW_5 » Dist2Cen_L1 1> Slope L1 1 8.8% 90.6%
7 Geology 6 » PgaEW_5 > Slope L1 1> PgaEW_L1 2 8.8% 90.6%
8 Geology 6 » PgaEW 5 > Slope L1 1> DTM_L1_1 8.8% 90.6%
9 Geology 6 » PgaEW_5 > SlopeL1 1> DTM_L1 1 8.8% 90.6%
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12 |Geology 6 > PgaEW 5 > Slope L1 1> PgaEW L1 2> DTM_L1_ 1 8.8% 90.6%
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