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A Study on the Changes of Flood Vulnerability in Urban Area Using
One-Way Error Component Regression Model
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Abstract

This Study aims to demonstrate how much flood vulnerability in urban area changed for
the past 32 years by using the panel model. At the same time, this study strives to
determine the primary factors and to construct an effective counter-plan by means of
empirical research.

After selecting research hypotheses based on considerations of issues concerning causes
for urban flooding, their relevance is put to the test by conducting empirical research in
individual case locations. This research verifies the four research hypotheses by using
one-way error component regression model.

In conclusion, this research has shown that urban land use and local characteristics act
as significant flood determinants, with forests acting to reduce flood dangers. Moreover,
constructing embankments can no longer represent a reliable flood control policy. The
changes in future flood control policies need to incorporate local characteristics and
to minimize natural destruction, so that humans and nature can coexist through
environmentally friendly flood management policies.

Keywords : Flood vulnerability, One-way error component regression model,
Environmentally friendly flood control policy
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Li{D)= B, + B,In (popdn) + B,In (landuse) + B4in (prep) + B,In (preprat)
+InB; (prepsum) + Byln (river) + B,In (levee) + In By (finance)

+InBy (forest) + u;

= 919 Y-S 72 sto] g dlolH BAS AAES e 2AdS A
g8lo 2 Fafsle] 2y One-Way Error Component Regression Model
i

&

1 ATl A= Panel Datag 418l 9lo]A] SAS Release 801 AH8-3kth SASeA]
= g dlolglel dialA F 7HA EAHE Algs] i St shvs TSCSREG(Time
Series Cross Setion Regression)9} MIXED7} LA ot} apA|ek B o71¢] g 1970\ )
of Fehel 257k 9lojAl TSCSREGE #41& aH] 233tk TSCSREGE M 6.12%-H
5% A Z(unbalanced data)ol] tHak A& Xﬂ%ﬁﬂ Fa 9ot Parks Model,
Fuller-Battese Model® Dasilva Model®) 2] 7d-F- &8 Atz tgt £X o] E7}53}o]
MIXEDZ ARg-3to] 2241&k3]t}h, MIXEDS] 79 Parks Modeloﬂ/ﬂ Alsd = A 7112
712AR1 EA FlA T 7HE A Yeit) =, o] 24 (heteroscedasticity) A1 A A2k} &}
713 A8 A 2Hautoregressive error process) S AREsFe] F4S s FAA S

Al(contemporaneous correlation)ol] gt *g]= A L3HA] F=1}

IOI:/d
=S

i

2. One—Way Error Component Regression Model0fl 2|8t HCHE 2=THoH

o B2 A

B B2 o A += One-Way Error Component Regression Model2] Fixed Effect ModelS A}

4) AAA A A5k 243 Hausman Specification TestS 3 #a-at 43} 7:‘7]‘: 7“*‘ Al
Ak 32 218 did dolHE 7P & AFAIT|aL YRE &ﬂr’gf’—i o] &3t 232 One-Way
Error Component Regression Model® Fixed Effect ModelZ2 UWENSHT Two-Way Error
Component Regression Model®] Fixed Effect Model®] 74-%-o] $1¢]4+= Random Effect Model®]

HlEA 2ts AP E7F HojA= Ao Yo o= AYEA G} NS adE st
© WolA AUAA B2 AFEE A7) bl Aow e

5) Fuller-Battese Modeli= #@Ho A2 NEELGHE dAT SEFEY S Z2erta 7S 2
dg2 A B2 AR ¥ (variance component model olgfax 3t}

6) Dasilva Model> 2.#}8F2] EAJo] et @ ake} AlAIE Q) €9
Hitehe AW EA @E QA2 FAHY Jdvtka 7FAseE Bdol
& (mixed variance component moving average error model)©]2fal% E#TE o]
GLS-type FAHE A&t
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u
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<H 3> One-Way Error Component Regreesion Model2| Fixed Effect ModelOll 28t 1970E M,

1980 CH, 1990 CH =~oilioler= HIWEH
oiCHH 1970 Ay 1980:ALH 1990'A Y
Effect region Estimate |standard error| Estimate | standard error| Estimate | standard error
ot N 10.2454x+ 1.5928 9.8132+* 2.2231 15.5057+* 2.4049
o 2 14.4830+* 5.8652 | 20.5976+ 11.0785 4.9541 10.9412
£ d 12.2332 7.7789 | 20.0843 16.1423 | -6.1830 16.7400
7t ¥ 11.4036+* 3.4397 13.7975+ 70068 | 27.4881% 7.2236
AR 10.6308++ 2.5011 11.8355++ 44322 2.1644 5.1577
oY 11.3538+* 2.2717 13.3894++ 42494 8.2084+* 3.7076
Z F 14,7576+ 1.9248 14.6419%+ 3.3593 | 22.0950% 3.7128
st M 11,2044+ 2.0130 9.3338+* 3.0053 | 19.2894 3.4480
X o 10.0278++ 1.2772 11.3280%* 1.2348 | 11.9641% 1.3942
oj o F 11.0122++ 1.4745 10.5576+* 26689 | 14.6058+ 3.8087
j = A 11.3359++ 2.9065 125843+ 6.2086 | 25.1154x 6.0704
; o 9 9.2543++ 1.5975 9.0368+ 41124 3.9779 3.7478
o} Al & 10.5239+* 2.0240 11.9954 %+ 34263 | 13.2505+ 3.3468
o g 10.5338+* 3.8014 13.7926+* 6.1176 9.7652 6.0761
T ¥ 12.8893+* 5.6680 16.3811 10.3417 | -0.5366 9.9884
ol & 10.2304** 4.9825 19.7786%* 8.9603 10.1376 8.6289
& 9.4896++ 3.1246 10.2574+ 6.1899 | 26.1913+ 6.4602
2 g 14,2912+ 3.2324 12.1997+ 6.7992 | 245771+ 7.0585
of 14.227 1%+ 2.2888 12.0604** 3.3298 | 14.7464+ 4.0379
o 14.4540++ 2.7787 16.6068+* 3.7047 | 19.3011% 4.3260
g ¢l 12.0733++ 2.1663 11.4252++ 3.3879 | 21.0817x 3.1975
INLAND | S| 6230 18206 | 53824 2765 | 45353| 17323
LN_RIV SHEHHA | -0.3065 1.1580 | 0.03127 1.8127 2.0970 1.9393
LN_LEVEE | H2eds 1.3606++ 0.4933 1.5742++ 0.6227 0.7097 0.8663
LN_FORES | ¢lofHx 1-0.01150 24559 | -0.1340 56967 | —12.5865+ 5.5277
LN_PREP At 2.7036+* 1.0246 42899+ 0.7445 0.9975+ 0.3585
LN_PRERA %gz 2.1250%+ 0.7296 0.3207 0.7588 0.6892 0.7934
st

LN_PRESU senzs 1.0529 1.3461 6.2933+* 1.2980 6.0401 % 1.6515
LN_POPDN | ¢l7L= 1.1507 1.8194 | -0.2209 1.8733 | -1.5967 1.5658
LN_FINAN | SRR E | -1.6075%* 0.7851 -1.7390 1.0908 | -3.7954x+ 1.0197

5214 E 00109 2l %
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g, A oid B A kAl st AEAE AR fste] Chow
Tests AAlston 1 A5 et 22 Aol gste] o]Folxlth 1970t}
1980 the] Chow Test®] 7% A4, 1970 th ¢} 1980 th &) #SA & F&ste] T I
g 2yg ekal o] wje] RSSE el o] & S1o& Fth E4, 19709 ¢} 1980 9]
W B]7)4S FAske] o] wWie] RSSE 77 S29F S3= F=th AlA, o] uf S4+= S2¢b
S3¢] fom AEM S5e S1-S4Z ALtEo] Chow Testd: Al €k A48

Fe KL o) s AR~k 122090 ol3) ALHE Fgko] 94 §ol
Sy Fny-2K),

ol o] FIAA R 29 1970d e} 1980 dthe] Wd 28-S FUsiths A5/ 7]
ZFiAl fok 1980 ek 1990t A FU e el o3 HlaE e,

B A3} 19703 )<} 19803 th 2 1] 223k Chow Test BA S 12622 1ol 001 25

Fote] 7IEE AR 24180 AAN 2] Aolrt S ERIsteitt g, 19801t of
1990t o] 23 oA] SARF] 2851 % YERY 7| BAERI 241580 AR & FAE e
Ul WA Bgel A 24 Helrl A a2 YERI AL ik whebA 1970, 80, 901 o] 1]
T2 w7k 9SS UEIien o5 VI B9k FRlek Als] FH ke Wbt
AR TS ARkt ASLT

AG7ke] FolE AT HA EASLe ARA EAIA EX|o]g-9o] 79 1.6230]%0 .21 19804
ol = 5.38, 1990 el &= 45302 80-90d ol F243] ARSS & 4= Utk o= 2114
S o3 8 937 Eolues AlARSEAL glth QlE L] A4 1970 el = (-
2 woltpr} 1980 d tloll (+) 2 Hgkale] 1990 ol = -159672] e wof ¢l-der} $6H
el & Agtehe 298 F 20Z Yeth o) AT R S vkEA] S8 98

lojehe /S S S} 9%

WA )

A 3 = U o) 7] uhirolck, s 217

ol QAPEEe] T3S SRR olele Ao peE. ik fojud (D3ke] e
A -2 Aol AT s} S 13} : ]
A A4 st growityol olFol AT 0 A4S ABAL 4+ 8-S AL S5k
shARA ] A9 197030, 80deh, 0 ‘ )

o} o) AT Vel sHALo] rha A Salel o AokahA g lvidh )

4 a2 PR AE A A7) BHA (S Rola v ol AP 3

Pt S Sla el Mo dgES vAA RHGAG ok SR Aol HuA
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