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Abstract

This research aims to determine the most appropriate method for formulating flood susceptibility
maps of Khlong Nathawi subwatershed, Songkhla Province by using the application of geographic
information systems and statistical methods. The methods applied in this study were Frequency Ratio
(FR), Artificial Neural Network (ANN) and Multiple Logistic Regression (MLR). Based on past flooding areas
and physical factors affecting flood, 11 factors were considered including: 1) rainfall, 2) mean sea level,
3) slope, 4) soil texture, 5) soil drainage capability, 6) soil depth, 7) distance from drainage, 8) stream
network density, 9) road network density, 10) land use and land cover and 11) SCS-CN, all of which are
deemed sufficient to provide a significant contribution in flood susceptibility mapping. Three methods
comprising FR, ANN and MLR were evaluated to verify the effectiveness of classification accuracy in order
to select the most suitable method. According to the results, it was revealed that the MLR was the most
appropriate method. The factors affecting flood, namely soil depth (shallow), land use and land cover
(agquaculture land, paddy fields), soil drainage capability (slope complex), and soil texture (sandy clay)
increase flood opportunities. In contrast, soil texture (sand, fine sandy loam), land use and land cover
(orchard, pasture and farm) decreased flood opportunities. Flood susceptibility index values were divided
into five classes. They were the highest, high, moderate, low and lowest ranges that cover 5.13%, 3.85%,
3.49%, 6.73% and 80.79% of the areas. To measure the efficiency of the methods, it was found that the

success rate curve and the predictive rate curve were 91.84% and 92.52% respectively.
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A15199 1 ArPusaUlIsanIsinvIuTsIwiardadeluwmayds

Hos ) . Ananuiane Anwatvidulusin Coefficients
238 NENNTITIIUN 5 - o o FR ANN
MU 308aY 1MUY 3088y of MLR
ANUGIINTEAULIMNgaUIUNaN (WA3) 0.0232 -0.0124
0-100 2,630,050 69.2655 9,711 99.1019 1.4308
100-200 738,222 19.4420 84 0.8572 0.0441
200-300 246,838 6.5008 4 0.0408 0.0063
300-400 94,401 2.4862 0 0.0000 0.0000
400-500 45,021 1.1857 0 0.0000 0.0000
>500 42,523 1.1199 0 0.0000 0.0000
ANANTOIAY (WURLUNT)
dnunn (> 150 @.) 674,939 17.7753 1,892 19.3081 1.0862 0.0213 -0.0850
&n (100-150 «a.) 55,408 1.4592 62 0.6327 0.4336 0.0290 0.8089
Anuunana (50-100 wu.) 1,021,104 26.8920 7,098 72.4360 2.6936 0.0193 0.0609
gi“ (25-50 231.) 33,783 0.8897 199 2.0308 2.2825 0.0261 2.3409
Auunn (< 25 wu.) 765,556 20.1618 138 1.4083 0.0699 0.0271 -0.2695
uAnladfinisdrsn 1,246,265 32.8219 410 4.1841 0.1275 0.0203 0.0063
ANUAATUIDINUT (93A7) 0.0406 0.0424
0-5 2,201,480 57.9786 9,352 95.4383 1.6461
5-25 1,311,638 34.5436 387 3.9494 0.1143
25-35 248,603 6.5473 60 0.6123 0.0935
35-50 27,430 0.7224 0 0.0000 0.0000
>50 . 7,904 0.2082 0 0.0000 0.0000
ANMLELNTAIUNNTIFUNEUNDIAY
et il 1,222,484 32.1956 293 2.9901 0.0929 0.0164 0.0176
wnniuluing 1,129,865 29.7564 226 2.3064 0.0775 0.0184 -0.7396
el 57,897 1.5248 954 9.7357 6.3849 0.0338 0.7946
LAINDANAIT 666,206 17.5453 5,927 60.4858 3.4474 0.0329 0.0661
il 10,860 0.2860 28 0.2857 0.9991 0.0184 0.4121
fiutunans 145,491 3.8317 420 4.2862 1.1186 0.0145 0.3994
q 341,349 8.9898 931 9.5010 1.0569 0.0155 -0.2478
funilsifinnsdsn 222,903 5.8704 1,020 10.4092 1.7732 0.0357 1.7887
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Hos . . Ainwaiuiidng Anwatvioyluafn Coefficients
98 NANNITIIRUN 3 " . " FR ANN
: U Sovay U Fouaz of MLR
SYEEIINITh (Lun3) 0.0425 0.0004
<500 3,100,070 81.6441 7,421 75.7322 0.9276
500-1,000 607,335 15.9949 1,952 19.9204 1.2454
1,000-1,500 79,362 2.0901 313 3.1942 1.5283
1,500-2,000 10,200 0.2686 113 1.1532 4.2928
. >2,000 88 0.0023 0 0.0000 0.0000
\Wofu
n318 254,185 6.6943 1,111 11.3379 1.6937 0.0106 ~2.3000
neduRusIU 242,377 6.3833 116 1.1838 0.1855 0.0135 -0.6912
fumilonvunsouds 72,419 1.9072 1,279 13.0524 6.8436 0.0396 1.3354
fusiudunsy 174,628 4.5990 349 3.5616 0.7744 0.0126 -0.2730
fuwmilen 339,031 8.9288 997 10.1745 1.1395 0.0097 -0.4090
fusiudunsouds 362,118 9.5368 4,661 47.5661 4.9876 0.0242 0.5996
Auiulunseaviden 253,630 6.6797 49 0.5001 0.0749 0.0039 -1.7000
fusaunien 758,400 19.9734 202 20614 0.1032 0.0300 0.8846
fiusu 70,700 1.8620 286 29187 15675 0.0309 0.3135
fusrumiyrdunseuts 23,302 0.6137 339 3.4595 56373 0.0251 -0.7760
fudinsavuann 23,781 0.6263 117 1.1940 1.9064 0.0222 -0.3271
fuifilsidnisdrsan 1,222,484 32.1956 293 2.9901 0.0929 0.0174 0.0176
nﬂ{lﬁ?ﬂixiﬂqﬂﬁﬁuuaxﬁwﬂﬂaﬂuﬁu
ﬁuﬁug 291,820 7.6854 5,687 58.0365 7.5515 0.0386 1.6826
unas 24,409 0.6428 97 0.9899 1.5399 0.0348 -0.1815
HN5 2,496,048 65.7364 1,457 14.8689 0.2262 0.0048 -0.9869
fasls 13,293 0.3501 34 0.3470 0.9911 0.0068 -0.4190
efdusu 10,749 0.2831 21 0.2143 0.7570 0.0058 -0.0245
Undurhaly 10,713 0.2821 50 0.5103 1.8085 0.0319 0.3248
ifwa 113,131 2.9794 92 0.9389 0.3151 0.0029 ~1.3323
yuvuLazdgnains 147,513 3.8849 338 3.4493 0.8879 0.0087 -0.4579
ﬁawﬁﬂlgmzjmil,aﬂuﬁﬁau 1,642 0.0432 1 0.0102 0.2360 0.0116 -1.3020
annflinzidesdniun 15,387 0.4052 300 3.0615 7.5550 0.0377 2.0529
Ulef 472,532 12.4447 506 5.1638 0.4149 0.0280 0.1390
_ \inuén 199,818 52624 1,216 12.4094 2.3581 0.0367 0.7817
Usunaniely Hadwnssied) 0.0010 -0.0078
<1,300 1,523 0.0401 83 0.8470 21.1175
1,300-1,400 174,909 4.6064 2,148 21.9206 4.7587
1,400-1,500 503,785 13.2678 4,139 42.2390 3.1836
1,500-1,600 1,910,479 50.3148 2,613 26.6660 0.5300
>1,600 1,206,359 31.7709 816 8.3274 0.2621
mwwumu‘ummmaﬁw 0.0435 0.2730
0-2 3,028,594 79.7617 6,101 62.2615 0.7806
2-4 641,385 16.8916 2,795 28.5233 1.6886
4-6 63,218 1.6649 365 3.7249 2.2373
6-8 43,277 1.1398 497 50719 4.4500
>8 20,581 0.5420 a1 0.4184 0.7719
dnldasauini 0.0019 ~0.0016
<300 1,700 0.0448 0 0.0000 0.0000
300-600 21,914 0.5771 20 0.2041 0.3536
600-900 58,310 1.5357 216 2.2043 1.4354
900-1,200 635,002 16.7246 1,356 13.8381 0.8274
1,200-1,500 2,854,018 75.1640 7,773 79.3244 1.0554
>1,500 226,071 5.9539 434 4.4290 0.7439
mnwumu‘umamuu 0.0415 0.5911
0-1 386,081 10.1679 0 0.0000 0.0000
1-2 1,014,809 26.7262 159 1.6226 0.0607
2-3 1,263,320 33.2710 2,248 229411 0.6895
3-4 923,637 24.3251 5,991 61.1389 2.5134
4-5 204,511 5.3860 1,401 14.2974 2.6545
>5 4,697 0.1237 0 0.0000 0.0000
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Jodousnaunatanie Wy anudnwtiiay luids
6 Fupuan aldandadetign s 6 A1 mndou
asurludnwalzaes Input —Hidden-Output Layer 34
g1ty 45-23-1 enuandiv dvsuandmsinisiseus
(Learning Rate) Ao 0.3 WagA1 Momentum Ao 0.2
HANIANYINUIT ﬂaé’ﬁﬁﬁmfmﬁﬂqﬂﬁqm 3 duunsn
A9 AULULULYR 19U (0.0435) SEagvinaannmnath
(0.0425) LagANURUILULYDIUY (0.0415) AuaI6aU
dutladeiidenihmintosiian 3 Suduaarie léun
Uinasely (0.0010) l¥ia (0.0029) wazidulAsiaias
i (0.0019) muddu

dw§uUitns MLR Yedefivdneesiidnvasidy
Weauian1s ANN fie fi9uau 45 Jade wasyniade
§insthunldlunnsadreaunisanuduiusiamags
aunnsii (6) dail

dums MLR = 10.2283—(0.0016 xidlssfaautivh)
+(0.5911 x AUV LLLVBINUL) +(0.2730 X AN
YIat ) + (0.0609 x ALENYesAY BnU1unans)
1 (0.0063 x AvwARveRY (Huiitlifinnsdrsae) -
(0.085 x MNANTDIAU (BNUIN)) - (0.2695 x AILAN
Yeadu (Auln) + (0.8089 x AwANvEsHY Gn)) +
(2.3409 x ATWANYBIAU (AL) + (0.0004 x S¥8z9ing
9nMTh) - (2.300 x Lifefiu (1598) + (0.0176 x iefu
(uiTilsiisdns19) - (06912 x o (eUuRugI)
+(1.3354 x \fofiu Fumisrunsoudle) - (0.273 * x
ey Gusiudunse)) + (0.409 x ofu Guinilea)
1 (0.5996 x tioRu (Ausautunseutie) - (1.7000 x
iomu (PusruunsisaziBon) + (0.8846 x Loy
(Rusuwilen)) + (0.3135 x e (Fusaw) + (0.776 x
ey Pusiunilosunsentl) - (03271 x \iiehu
(Bufinsauann)) + (1.7887 x Armasnsalunssyuieni
oy (Huiilsifinsd ) + (0.0176 x Araananselu

MIsYUIEThTeshu (@ann) - (0.7396 x ATENNTE
Tunsszunetwesiu @nAuldthe) + (0.7946 x
AuAsalUNSSEUNET YRy (1)) + (0.0661 x
auasalunssTueteiu (@medunas) +
(0.4121 x ArwEBNsEluMssEUE Yy Gnniiull)
+(0.3994 x AaENsEluNSTUET YT @EUunans)
- (0.2478 x mmmmsiﬂ,umiiwwﬁwaaﬁu @)
1 (1.6826 x fuiiun) - (0.1815 x umaet) - (0.9869
X §790157) - (0.419 x Wls) - (0.0245 x lidusiu) +
(0.3248 x Unduniihy) - (1.3323 x lina) - (0.4579 x
yruarAsgnadne - (1302 x vmdnidesdniuay
Tsa301) + (2.0529 x aniwwidssdniii) + (0.139 x
Ul + (0.7817 x imndn) - (0.0078 x Usuasinelu)
- (0.0124 x mmqammzﬁuﬁmxLa‘U’]uﬂaN) +
(0.0424 x AANNTUVBIRLT) (6)

NANSANEN WU ANENYRSAY (Fu) nsld
Uslowiiiuuardsnaquiu (aaninsdesdai)
AnuEnInsaluNssEUvesu (Huiflifinisdsie)
nslivsslomififuuazdsunaquiu (Huftu) dedu
Fuwiorunsieudly) dmadelenalunisiintvi
Lﬁw’ﬁu 2.3409, 2.0529, 1.7887, 1.6826 wag 1.3354
audsy luvasiedu Ms1e) ey (Rusiudy
niwazden) mslivselevinfuasdnnaauiu (Wa)
nsliussloiiiuuasdsunaquiiu (jghidesdnd
navlsadew) dwanelonialunisiiniivioanas
2.3000, 1.7000, 1.3323 wag 1.3020 AUa6U

dwduseiumnuseulmsenisiisiviunasia
nnsthsesuaussulmienisintvhadeusiy
Fuituiiviuiovan Rt we. 2550-2559 (10 T)
LARSHARINNS T 2 wasunufinuseulmsenisiie
dvinluusaziznng LLammaﬁquﬁ 16-18 91Nt
NadWET 3 Tsufinsandsuieusussansam
AHYNABILUY SRC Uag PRC WuU31 35015 ANN gl
Aaugndessiian Tuvagisnis FR uag MLR en
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