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Abstract

The objective of this research was to apply geographic information system to analyze flood susceptibility
in San Pa Tong District, Chiang Mai Province using frequency ratio (FR) and relative frequency ratio (RFR)
methods. Ten flood causative factors were analyzed namely elevation, slope, curvature, topographic wetness index
(TWI), rainfall, distance from the river, stream density, soil drainage, road density, and land use. The inventory
flood data were randomly separated into 70% training data and 30% testing data. FR and RFR methods were applied
to assign the correlation values between class factors and the flood training data. Then the flood susceptibility maps
were prepared and classified into very low, low, moderate, high, and very high. The FR method results revealed
that the study area was classified as a very high level of 42.8094 sq.km. (24.6809%) while the RFR method yielded
a very high result of 48.9114 sq.km. (28.1989%). The result from RFR method also revealed that the three most
influencing factors were elevation, distance from the river, and soil drainage. The validation results using the area
under the curve (AUC) showed that the success and prediction rate of FR methods were 79.1719%,79.2925%,

respectively while the success and prediction rate of RFR method were 88.4687% and 88.8565%.
Keywords: flood, flood susceptibility, geographic information system, frequency ratio, natural hazard
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4.7392 - 7.1097 21.4203 21.7373 1.0148 02059 87732
7.1097 - 9.9875 10.9737 9.1435 0.8332 0.1691
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8.7515 - 10.5804 11.5237 12.3210 1.0692 0.1200  2.8949
10.5804 - 12,2848 11.4443 14.1547 1.2368 0.1388
12.2848 - 143090 7.5159 9.9644 1.3258 0.1488
14.3090 - 17.6671 2.6613 3.3644 1.2642 0.1419
17.6671 - 23.8072 0.9796 1.3235 1.3510 0.1516
Wnanhry 1,219.6664 — 1,249.7203 11.0407 14.5816 1.3207 0.2155
(rainfall) 1,249.7203 — 1,265.6579 15.3681 13.8895 0.9038 0.1475
(Mie: Aadmag) 1,265.6579 — 1,280.6849 16.0670 18.3350 1.1412 01862 .
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1,295.2564 — 1,309.3727 19.9254 22.9067 1.1496 0.1876
1,309.3727 — 1,336.2390 19.6410 15.3065 0.7793 0.1272
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(10 ) 1,500-2,000 2.2083 0.3536 0.1601 0.0502
>2,000 2.0548 0.0000 0.0000 0.0000
ANUAUWLY 0.0000 - 0.7616 10.3002 13.8062 1.3404 0.1626
math 0.7616 - 1.2513 17.8909 16.9786 0.9490 0.1151
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- 149 -



The Journal of Applied Science Vol. 20 No. 2: 134-156 [2021]

MsaInedaasUseans doi: 10.14416/j.appsci.2021.02.011
2.5388 - 3.0466 9.3216 10.3458 11099 0.1346
3.0466 - 3.6087 7.1039 7.4310 1.0460  0.1269
3.6087 - 4.6242 3.9077 3.9075 09999  0.1213
m3szinen a 21.1530 10.9974 05199  0.1302
VOIAU f1hunaedd 43072 0.0000 0.0000 0.0000
(soil drainage) Aoudiaan 17.0332 22.0025 12917 03234 123270
187 42.3554 52.8302 12473 03123
Tifimsdrzan 15.1512 14.1699 0.9352 0.2341
AMUHUMUUOUY  0.0000 - 1.4552 8.7493 1.5054 0.1721 0.0229
(road density) 1.4552-3.3179 12.0239 16.1703 13448 0.1790
(HHIE:ANMT.NN)  3.3179 - 4.6568 23.5378 25.0183 1.0629  0.1415
4.6568 - 5.8792 20.5055 222500 1.0851 0.1444 o
5.8792 - 7.1598 15.4029 15.9051 10326 0.1374
7.1598 - 8.4986 10.3319 10.4797 1.0143  0.1350
8.4986 - 10.2449 7.0510 6.5949 09353 0.1245
10.2449 - 14.8434 2.3977 2.0762 0.8659  0.1153
msldfan Ty 9.4176 1.5483 0.1644  0.0271
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Famd  szudwn 8.4375 4.8645 0.0162 0.0273 0.0081 0.0341 0.2152
AN SERUM 7.9497 4.5832 0.3996 0.6733 0.0855 0.0302 24111
s szdvihunans 13.8933 8.0099 2.5056 42219 1.0584 44589  17.0780
(RFR) FEAVUYP 942597 543435 269217 453626 105291 443581  25.0413

FLAUFN 489114  28.1989  29.5047  49.7149  12.0555  50.7887 552544

3 173.4516  100.0000 59.3478  100.0000 23.7366 100.00  100.0000
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