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ABSTRACT

Taiwan faces various disasters, including floods, earthquakes, slope disasters and
other categorical events, among which floods are the most frequently occurring incident.
According to statistics, Taiwan is often visited by 3 to 5 typhoons on average every year,
accompanied by different rainfall patterns such as frontal rain and the rainy season in
May, which threatens the livelihood of many places with floods in Taiwan. Therefore,
it is important to identify all areas of possible flooding to reduce any losses to the events.

In this study, the Meinong District of Kaohsiung City was the area of interest. The
flooding disaster was analyzed mainly through different topographic factors and level
of precipitation in relation to the area affected. First, the relationship between rainfall
and flooded area was established by using six topographic factors, such as slope, soil
composition, land use, distance from river, elevation and vegetation index. Finally,
through the established relationship, and then a map of high, medium and low risk of
flooding could be drawn.

The results showed that the flood risk map drawn by using the relationship
between level of precipitation, topographic factors and flooded area, in which the
distribution areas of high risk and extremely high risk were compared with the actual
flooding range in history of disasters, had good outcomes.

Keywords: Topographic factor; Level of precipitation (rainfall); Flood risk map

-235-



o
v

J
2
w

1177 & p

TE B A GO @R R LT E D RGP I F AR
if'fr_'v’ﬂ'—%_;'%{'iﬂl ¥R AR T AEA K34 30 1058 & 3 2020 & - ?i*"@iiﬁﬁﬁvfﬁi—i’i

SRR T R AR e A FKquw@ e A RN T
A RE O APy ER A e

AT ARZFE R R for 2 FFEF ke F2 B BN 127
I _r]:*iff%.‘}fr KR 2B T R R AN F KRR BEF KR G B
T NN R S T R RS TRl S W R RN
BTG 592 kdp -

A=

BT ERFHRIFL RS FRFONFALIFRP LR L
é%ﬁm‘°1;%110-&r54?33/%&% RLTPRFEY ARG
BRX By B R FERCEFFE 2SR T A R
g 54 ¢ > 5| 105 E4E gk ~ 106 # A 37~ % 8Bk ~ 107 &
1 41‘0519?\&331Fﬁmfﬁ'1{mJ\f\i’i’*%*“‘,};&mﬁhﬁ
RO F RN TENERRSREL L Ty ma%k&aﬁipiﬁﬁﬁm

=~ é}?&‘?‘éﬁ

R NS EEERRIEE R I S 2ab Ak i S sk
T AR T E R KARMA T TR che 2 F S AR AR
R B e e TF)F AR S H R S B AR 2R ER Y
PEALE FF AR M R # R ESF CNDVI(EZ dp#0) 5 2 o
AL EE Y PRI EE 0 R Y AR S E
FTHEF L B EX0 6AFFRE AT LRERY i 2 FF > ¢ 3
o FEHE CVFEM B AR NDVI G gy R o

g\
A

4y

I

EIRY

=

q

1%
Ny

=t

2]

RELG RS LG - OB SE kT g A B
Bk AR R A T TR A KR A BT 0 T i b ks A 4] e
Horton(1935) 1 % & {1 8 1237 fr il 598 ) ¢ 4 3% & 5 P20 230
SHMGoERERS I Er BN AT IHEARCBRELF A EAF %
FEL Seo B A BT R MG o
R (201002 T fIT B2 A E Rk RGBT 2 LR E
Re- PR RSR TS ESRTR RN FERER LK

/

2
g

- 236 -



B EFREFAITER @FIM GNP A kb ok it X2 R
m%q‘»‘iﬁ’i@u’aé%&fﬁg kApgRR o

% (2017) 2 B3 L BN L BB A B KR M
! ﬁ@’;;@%i%@£%m@@iﬁﬁiﬁ%afwﬁ@’ﬂ
BApG REE S MR AR R RS my o F R
Be AR B AE 2 e TR MO KR RS MR R R 2

AP EES RS M2 ﬁé“_’rhrsg oo e r B2 FF R FARFR
oA R 2 FF AT EEE ke B G 'ﬁjléff"y/ig'ﬂ!i-g‘
oK e e 2 FlF G 1’9“‘:??‘;’1"?;{‘/?']1% FooRR e kR e REFIRT o

_'-';,‘F /é

31 kE

Bt gt 2E% 2008 £3 2018 £ 1 R R Rk FE R EER R
24 ) FFRAFES S iv’}iﬁsﬁ"&rz\»l’—i‘—"ﬁ8é\%&‘~§gﬁi v A E|
§_2008 &+ sz A #eh ~2009 £ L @b ~ 2010 & ~rib gk~ 2012 £ 0610
Tk \20133%*]{%& ~ 2014 & 402 h ~ 2016 E H4EEh ~ 2018 £ 0822
FxOoFRFLRFLEFERTRN A AL TR NE RSB DT R R A
BRI LRED %&—#_‘1 AR EArR o AT EERPN LR RS
FTEHFAL L FRTREEAR R

2 1FLwkx
£ T PEER 20 R ok d f km?
hox % £ mm
2008 | *cAmh 7/15 15:00 ~ 7/19 00:00 538 2.15
2009 | EREh 8/05 21:00 ~ 8/10 06:00 707 2.18
2010 IR R 9/18 00:00 ~ 9/20 15:00 461 2.14
2012 0610 % 6/10 00:00 ~ 6/11 00:00 233 0. 10
2013 B KR 8/27 12:00 ~ 8/29 21:00 468 0.38
2014 | FRBRER 7/21 18:00 ~ 7/24 00:00 245 0.04
2016 4wk 9/26 00:00 ~ 9/28 18:00 620 1.40
2018 0822 % 8/24 06:00 ~ 8/30 19:00 240 0.23

328 2 F3 A

AET T ERH

frdcd 20 F
H fi”" &E;] L =l

v F]F P g

*

o

41 6 féw‘*?_*:l-ﬁ_? e
24 ) PER A B R B R B
o A\:Ac‘ LA & - (E

e B G s s R

- 237 -

E T s o)) 3zl &

> T3¢ A s b

\\\

k4

2R
_:)g-rr]

18 e 4 #”% fasa
> FF B ke f 2

B a5l i



2 2B 2T AR TR RS f
B2 HS N * £ (mm)
233 240 245 538 620 707
- &3 (0~5%) 0.1068  0.2288  0.0472  2.0952  1.3652  2.1208
- sy (5-15%) 0 0.0016  0.0008  0.0552  0.0372  0.0676
iR = i (15-30%) 0 0 0 0 0. 0040 0
w4t (30~40%) 0 0 0 0 0 0
7 i (40~55%) 0 0 0 0 0 0
2 sk (55%rs ) 0 0 0 0 0 0
A 4 0 0 0 0 0 0
i . 0.1068  0.2304  0.0480  2.1504  1.4064  2.1884
+ 3% 0 0 0 0 0 0
CE 0 0 0 0 0 0
B 4 Rk 0 0 0 0 0 0
o 0 0 0 0 0 0
Fhe g2 0 0 0 0 0 0
AE SR 0 0 0 0 0 0
Je 0 0 0 0 0 0
2 A 0.0032 0.0472  0.0124  0.1960  0.1128  0.1968
DEAFR 0 0.0300  0.0012  0.1148  0.0020  0.1156
H @ flr .0092  0.0084  0.0040  0.1656  0.0608  0.1560
A .0176  0.0860  0.0088  0.4796  0.2416  0.5044
345 %Fﬂmé * A 0 0. 0012 0 0.0200  0.0172  0.0200
kAl i 0.0020  0.0092  0.0012  0.1192  0.1004  0.1256
TR 0 0 0 0 0 0
Bogew g 0.0748  0.0456  0.0200  1.0480  0.8708  1.0588
P A 0 0.0028  0.0004  0.0068  0.0008  0.0108
- 0 0 0 0. 0004 0 0. 0004
100 2 & .0920  0.1172 0.0200  0.9336  0.2992  1.0504
S 200 2 ¢ 0148  0.0572  0.0212  0.6308  0.2868  0.6728
300 2 ¢ 0 0.0368  0.0068  0.3836  0.2400  0.3296
300 2 = ¢ 0 0. 0192 0 0.2024  0.5804  0.1352
¥ 110 2 % 0.1068  0.2304  0.0480  2.1504  1.4064  2.1884
111~215 = = 0 0 0 0 0 0
B A 216~335 2 & 0 0 0 0 0 0
336~500 2 & 0 0 0 0 0 0
4 %2 500 2 & 0 0 0 0 0 0
-0.2169~0.2358 | 0.0216  0.1696  0.0284  0.9160  0.5240  0.9320
NDVI 0.2358~0.4103 | 0.0284 0.0452  0.0144  0.5328  0.4172  0.5288
0.4103~0.5544 | 0.0212 0.0152  0.0044  0.4332  0.3220  0.4560
0.5544~0. 7730 | 0.0356  0.0004  0.0008  0.2684  0.1432  0.2712

-238 -



33 Ffrk 2 FF B kG M G2
Mgt Bl A RE PR KRG RFOS B Aok 30 TR R frp 2 T
FEF kG HEMANED PR AR I FART T AL E LB EE -

Bk v F]S R B e

1. R 73 - %~ 2 %48~ = &y

Y SIERRE

3o F AU FF LR @A o HEER A B
ZRR AN R ? "H'Jlé’**ﬂ CRER
A S ZFRR A

4, §E@ VEEHEF]SF 1100 2% ~200 2 & ~300 2 & ~300 o = ¢t

5 B AF]F 3110 o %

6. NDVI F]+ : -0. 2169~0. 2358 ~ 0. 2358~0. 4103 ~ 0. 4103~0. 5544 ~

0.5544~0. 7730

2 3y FF L sk Bk ko RGN

w2 S o s B %50 R?
- &3 (0~5%) y = 1.7759In(x) - 9.5758 0.89

R = ey (5~15%) y = 0.0550In(x) - 0.3004 0.91
= .y (15~30%) y = 0.0014In(x) - 0.0075 0.19

13 il e y = 1.8323In(x) - 9.8837 0.89
ERTRTA R U y = 0.1514In(x) - 0.8064 0. 82

DSRKw R y = 0.0686In(x) - 0.3645 0.41

Hp@gow ] y = 0.1220In(x) - 0. 6587 0.72

' ERE A y = 0.3821In(x) - 2.0513 0.80
SR ki v v y = 0,0191In(x) - 0. 1041 0.96
kAl i y = 0.1143In(x) - 0.6205 0. 96

B A y = 0.9689In(x) - 5.2472 0.95

HHEe o y = 0.0056In(x) - 0.0296 0. 46

100 = = y = 0.7103In(x) - 3.8089 0. 67

. 200 = = y = 0.5149In(x) - 2.7841 0.79
300 2 = y = 0.3053In(x) - 1.6512 0. 86

300 2> = ¢t y = 0.3015In(x) - 1.6385 0.50

B A2 /] 3+ 110 y = 1.8323In(x) - 9.8837 0. 89
-0. 2169~0. 2358 y = 0.7363In(x) - 3.9507 0. 84

0. 2358~0. 4103 y = 0.4743In(x) - 2.5617 0.94

NOVI 0. 4103~0. 5544 y = 0.4015In(x) - 2.1810 0.93
0. 5544~0. 7730 y = 0.2200In(x) - 1.1894 0. 82

-239 -



B 2 S fod ZRF ke fl b et o e gk 22 24 0)
PEAREARER» HEH 2 FF P 2 b s LR LB SO f 0 58
HERFHREFET e TARNB KL '&B -
4.1~ IR R

S 6 a2 BT “%wﬂéi’w@ Fant L B iS Bh Ak 4o 8P
RERZFRRTFRS ACHBRTR P ke FRE B RGAFLFLER
Wit E c F C-ALZ T ERIHRBERZF ke RF B ERFORE S F 2
RlEMiGofod 58T 0 J8F 2 FF2%Y § Kk ke ffakin.

%4“”“%&1%@ﬂ4§9&%%“ﬁ

REAL AR AL #oke LR
PRI s A C A
i# ko km? # ko A km?
- 3 (0~5%) 1. 8224 1.3433 -0. 4791
HA = s (5-15%) 0. 3600 0. 0369 -0. 3231
= &3 (15~30%) 0.2084 0.0011 -0. 2073
B i 1. 8420 1. 3545 -0. 4875
R TR 0. 0948 0.1222 0. 0274
DE KA 0. 0332 0. 0563 0. 0231
2o 0. 0296 0. 0896 0. 0600
P ERR A 0.2528 0.2923 0. 0395
ki U 0. 4892 0. 0130 -0. 4762
ST U 0. 0552 0. 0805 0. 0253
B f)n 1. 4532 0. 6954 -0. 7578
L3 N U 0. 0020 0. 0047 0. 0027
100 = = 1.3244 0. 5477 -0. 7767
200 = ¢ 0. 8656 0. 3740 -0. 4916
BEjP R

300 = ¢ 0.2132 0. 2214 0. 0082
300 = = ¢ 0. 0068 0.2108 0. 2040
B A ¥ 110 2 & 2. 3616 1. 3545 -1.0071
-0. 2169~0. 2358 0.2828 0. 5653 0. 2825
0. 2358-0. 4103 0. 6508 0. 3474 -0. 3034

NDVI
0. 4103-0. 5544 0. 8668 0. 2816 -0. 5852
0. 5544~0. 7730 0. 6096 0. 1599 -0. 4497

RYETHEFRT P E DR ke B Wi kRG> 4oR
12> 28 AL tEMES - ME'% ~ P R'%G ~BR'%G BEBRGT BA B Ard

- 240 -



S BERFTHEFETHEFTF ARG SRR A B D FRETR
5 12.55% ~ R EAL L v 5 15,20% 5 B & ¢ R R 21, 94% ~ HR T AL
b5 21.60%; ¢ R e R EEOR S 1157 s R TR S 5 11.87% 5 B b
R EER S v 35,820 R F AL L 5 35.65% 5 BB R R FIREE AL
18.12% ~ ¥tpe Fookt & v 2 15.67% -

IR R A AL RFEFEFER KR GRS o R RE AR R
Ve B v T8 TTY% s MR KRB F ]\%’ﬁ/p [EI A LT s g VAN SN S A
75.12% > tTA RN kR G RIE R EEKEROB AR BV T EL o

: i

—_— "ﬁ
A 997 mmE L A 95 nmcum %
[ EEE I o | BT & L
. san ' ﬁ I can ks ﬁ ;
& TR @ SR :
® I = : o =rx /
—— [ BRER o 3 O L i

Bl 1 e7mvegeh KR GBI R R TR B2 VR RR KRR R Bl SRR
Z 5 IR Rh KR R B R

. TERFH T
e km? FAVY R mEokEERY km? A Rk kERY
&4k ' | 14, 8828 12. 55 0. 02 18. 0236 15. 20 0.05
(B9 26. 0116 21. 94 0. 98 25. 6124 21. 60 1.29
v b % 13. 7188 11. 57 4,58 14, 0752 11. 87 5. 46
B R 42. 4712 35. 82 15. 65 42,2720 35. 65 18. 07
A 21. 4836 18. 12 78. 77 18. 5848 15. 67 75. 12
42~ %h ¥R

g T110 & F 200 £k R LT HFE P TRZE 2017TE7 0 289 1
87 1P BRAPARIFTERE > 3 FIA S BT BT J‘”'j‘"
Bad, 530 2 ERP @R v e FRAFEEEL IR L

- 241 -



BAOBFTREEN > U RN [ EFAfESaE > A6 AT bR
N IR TR N AL 3 3 N R R
Riieh B8R R RRFL 2017272 30p 272 31p &z )P
PE-BEREF R 6 EPESBRELT SFRE RO R L F H o
2R TR ARE KRR 'RR -

LERE 24 )RR R
2017/7/30 06:00 ~ 2017/7/31 05:00 215.5
2017/7/30 07:00 ~ 2017/7/31 06:00 2275
2017/7/30 08:00 ~ 2017/7/31 07:00 239.0
2017/7/30 09:00 ~ 2017/7/31 08:00 2425
2017/7/30 10:00 ~ 2017/7/31 09:00 250.0
2017/7/30 11:00 ~ 2017/7/31 10:00 270.5
2017/7/30 12:00 ~ 2017/7/31 11:00 2715
2017/7/30 13:00 ~ 2017/7/31 12:00 274.5
2017/7/30 14:00 ~ 2017/7/31 13:00 275.0
2017/7/30 15:00 ~ 2017/7/31 14:00 275.0
2017/7/30 16:00 ~ 2017/7/31 15:00 275.5
2017/7/30 17:00 ~ 2017/7/31 16:00 277.5
2017/7/30 18:00 ~ 2017/7/31 17:00 279.0
2017/7/30 19:00 ~ 2017/7/31 18:00 276.5
2017/7/30 20:00 ~ 2017/7/31 19:00 276.0
2017/7/30 21:00 ~ 2017/7/31 20:00 225.0
FHEOBPHEFFEUANPHBAT KL SR R o o it 5t
PR ST A0 H 0 F g TG :é'_’ A G TAR 0 AeB] 34T 0 TSR
’t: ¥ g

19 5 £ kB PR hEp TR BIRF AR GEIEE R AT
FBL2 R T g NP ASLE > NBRET EY IR FRIGEREFR
xg/;#g%r:fu R S o« NS F %3 A5 BERFRRFY >4k 7524

AAEAE A B 271.5mm -~ 275mm ~ 279mm > Fl& B 5 4T 0 B b R
fggrs B it blE s AL B oo % 6024 ) RAASE S 225mm o F
ok 5 TR ﬁ%&%%ﬁ%é“?%%Tﬁoﬂw%%%ﬁ’éﬂ
SuF KRG BIEY AR B EY NG - TREARNETRE SN F BEF
BRI B IR 0 b fend b e G TR o

- 242 -



fRI%L

EAE_HER

2425mm

ﬁ%z D;:::{!H
PuE
0 3 L]

-243 -




= o
2017R5EA7/30 18:00 Y
279mm 225mm 7
s 2 1 & 1 [
B s=an B 5
g B /
ﬁﬁs [ =ne nen g r%ﬁ =6 ﬁ
Cone (o L
0 3 5 . [Cluas 0 3 6 C=nuz

Bl 3B EH b KR % F

% o m 24 10 gm0 ; . 3%
. O Tgad  pe  SRE R RR% o

1 7/30 06:00 ~ 7/31 05:00 215.0 60. 46  36. 03 2.98 0. 08 0.44
2 7/30 09:00 ~ 7/31 08:00 242.5 39. 35 9.44  34.09 12. 65 4,48
3 7/30 12:00 ~ 7/31 11:00 271.5 40. 02 9.13 33.90 12. 24 4.71
4 7/30 15:00 ~ 7/31 14:00 275.0 40. 69 8.73 33.68 12. 18 4,72
5
6

2

2

2

7/30 18:00 ~ 7/31 17:00 279.0 40. 68 9.02 33.47 12.11 4.73
7/30 21:00 ~ 7/31 20:00 225.0 41.51 8.97 32.28 12. 74 4,50

2

2

I BRAER

AL EBE A B 2 T ARG LB ARG 227 R 2T
oA BEp ke AWM AR BT AR BART aub ke R i
eSS

s fiw i diind £ 4es @ B35 200 Ko fEenb (30 B R FRh B
ORI R FEF kG FREALGNOEFFRE GRS 0 RE S RPP -

2 2017 &R Hh X ERRAEHRI P T4 IA L BB A
22l G FR kR G BIA R SR F BNEF R el b
pehb by g ire R B PR E DTS NG THE

3 AL AR KR GR  AREP RN YRR FR T g
SRR EENA ST EEA R Y § E R R P SUP Rt S g e N
PN > AR M P T IS E B TR R 1 (F o

- 244 -



E RS

N @}Ek

1 o R (st HPATAITE LR ARBEGER TR ) B2 ¢ &2
Fokd iy oL 0 2016

2. Epede s (CKURGRAITED CEBAT—MATAD Z0)) W88

AP EE A1 AT TR L% 0 2010 o

T AR <<m RSP R H A F I A p LR 9720100

BT (LR PAITENARD PRI R GG ) W2 245

L EeA RS k> 2019 -

5. F R4l # ]\1?37 Py oeRz: %_—}L;fialj; B ABp SET AL

2009 -

HFHR (L P EP R AT R AT A H R A REALADTAREGEREA

i) Wz ¢ s Bk REFSE LA LHY 0 2015 -

MEF (FIRF R B2 LT ZAPHETGEAF A ) A2+ 4

PHAFEIAEPR @ﬂwwa_pmﬂ » 2013 -

CEEA (RS (T FE BB RS T ) M AL AR A F
i ﬁ“ﬂﬁ_;ﬁﬂ ’20110

9. ¥l (&2 irg;@ﬂ;}‘ﬂgtﬁxﬁﬁ: Ltgﬁaﬁy $ T ERHGN ) W2 P A
g 1\4 S KFALdH e 0 2017 -

10. WT (R T2 FE KRR GTR-ABERBFER L) B

%Wﬂ%ééﬂm#mv’mmo

1gze® sofp (106 & 3223 2%y > UT R4 ) 2017 -

12. 5 2% JI'J:F,:]—’(<108.& e ;,}; B T Bt d ) 2019 -

3. % W Frfy o (110 # EFE®E S UT ) 2020 ¢

P w

o

~

oo

Fa‘
® =

= o~ b gk

1. Debabratz Sarkar » Flood Vulnerability Mapping Using Frequency Ratio (FR)
Model: A Case Study On Kulik River Basin, Indo-Bangladesh Barind Region -
2019 -

Kamonchat Seejata » Assessment Of Flood Hazard Using Geospatial Data And
Frequency Ratio Model In Sukhothai Province, Thailand > 2019 -

Kashif Ullah » GIS-Based Flood Hazard Mapping Using Relative Frequency Ratio
Method: A Case Study Of Panjkora River Basin, Eastern Hindu Kush, Pakistan -
2020 -

Moung-Jin Lee > Application Of Frequency Ratio Model And Validation For
Predictive Flooded Area Susceptibility Mapping Using Gis > 2012 -

Omid Rahmati » Flood Susceptibility Mapping Using Frequency Ratioand Weights-

N

w

>

o

- 245 -



Of-Evidence Models In The Golastan Province - 2015 -

6. Ratan Kumar Samanta - Flood Susceptibility Mapping Using Geospatial Frequency
Ratio Technique: A Case Study Of Subarnarekha River Basin > 2018 -

7. Sailesh Samantal > Flood Susceptibility Analysis Through Remote Sensing, GIS
And Frequency Ratio Model - 2018 -

- 246 -





