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VALIDATION OF A METHOD FOR ESTIMATING FLOOD DAMAGE
TO HOUSES IN THE LOWER MEKONG BASIN
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The present study explains a method for estimating flood damage to houses in the Lower Mekong Basin.
For the 2011 flood, two different methods were applied to estimate geographical distribution of floodwater
level and depth, and the results were compared with field survey data. Unfortunately, estimated floodwater
levels and satellite land surface elevations did not show good agreement with the field survey data, and
thus floodwater depth estimates also did not show good agreement. Empirical relationships to evaluate
flood damage to houses as a function of floodwater depth above house floor were derived and validated
using the field survey data for the flood events in 2006 and 2011. The results show that better estimation
of house damage with smaller error can be obtained if the relationship is constructed as not single function

in the entire region but in each individual subregion.

Key Words: Lower Mekong Basin, flood damage to houses, damage function, risk management

1. 0OoOo0Oo

gboboboooobooooobobobooban
gbobOooOooooooboobobooboooooo
gbobobobooooobooboobobgooboooo
gboboboooooobobobobooboooo
oboooooboooooboboboooooooo
oobobobooooooobobobooboooooo
gbobobOooboooobooboobooboboooooo
oooooboooboo

gboboboobooooooobooboobobon
O00000O0O0OO0000oooOoO0 (ooooo)
oboobooboobooooobooboboboooooo
ooboooboobooooboooboobooooooo
gboboboooboooooboobooboboooooo
obobobooooooobobobobooboooo
O00000oooooog1940000000 WhiteO
0000000V 0000000000oooooon
gbobobooooooobobobobooboooo
gooboooooooboooooboobooobooooooo
obooooOobooooobooog

00000000000000000 20050000
00000000000000 (0)0?20000000
0(0000000000)000000000000
0000000000000000000000000
000003000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000

O0000000000ooUoouoog (FEMA)O
0000000000000 0000 Hazus-MH Flood
ModelOODODOOOOOODOOODOOODODOOOO
0o00000oooooooooooooooooood
ooooooooooooooooooooooog
0000000000000 Scawthorn et al. 0003
gogooeodoooOoDOooOoobOooobogoaon
goooooooooopoooooooOoOoooog
0000000o0o0ooo0ooooooooo (Oo)Ho
ooooooooooooooo

gbobooooboooboobooboboboobooon
ooboooooooooooobooooobooooon

- 351 -



gbobogbobooooooogoobaobaoan

2. 0 O

2006000 2011 000000000000000
oboboboobooooobobobooboooooo
gboboboooboooobobooboobobooo
oboocboobooboooooobooboobooooo
oood

(1) 000000000

godooooo 2b0b0bobobobobbbbbobo
gobooobooobbooobbuooobooon
oobooobooboboobo 3sobooboooon
00 SRTM30 210400000

1000 0ICHARM Hydro-Geo Method (THGM)?)
goodoooooouoooooooooooobo
gboobobooooboboooooboobooon
ooboooboboooboboobbooobooon
gddddooooououoooooooooobobbo
00000000 (colmatage) OO OOOOOOOO
ooboboobobooobooobuoooboooo
goodouooooooooooooooobbbbo
oobobooobooobooobbooobooon
goooobbbooooooooouoouoooobo
gboogobooboobgooobooboo

ooboooboboobobooobooobobooo
000000 10200000 (UTC4+700) 70
Ulogoboobooboobooboobooboo-10
000000000 (Kampong Cham) 0000000
(Phnom Penh = Chaktomuk) 0000000000
0000000000 0D000000000 (Ha Tien)
gooooooooooooooooooooobbn
goboboobobooobbobbooobooon
000000000 SkmOd0O0D0OOO0OODOOO
(0000000 0)0D0o0UDOO0DO0DDODDOODOO
gobooobobooboboooboooboboooo
OO SRTM3OOO 300000000000000
00 15kmO0000000O00O0O0ODOOOOODOOO
oobooobobooobobooobbooobooon
000 (000)0000U0oooooooooooo
OO0 kmO00000O00O0O0OO0OOOODOODODOO
ooboobooobobooobobooobboooboooono
gooooobooboo

2000000000000000Terra/Aqua00O
OO0oO0O0 MODISOODODOOOOOOOOOO

Kampong Cham
Mekong R.

12.0N

11.5N

11.0N Tal,(eo Bassac-R. B

T T
105.0E 105.5E

U-1 J0gbooooooocoogo 20060000000
oobooz2011oo0ooo0ooboocooobooon

Kwak et al. 10 0900000000000000
MLSWIOOQOOOOOOoOoooooooooooo
0000000o0ooooOoOoog SRIM30 2.100
00000000000007P00000000000
ooopoooOoooooOooMODISODOOOOd

(2) 0O00O00DO0OO0O0O0O0O0O0000
0000000020060000000000000
000¥000000000000000000000
000 20110000000000000000000
000000000000000000000002006
0000000000000000000 (Takeo, 82
00)000000 (Kandal, 90 00)0000000
(Prey Veng, 9000)00 26200 (0-100000)
000020080 5-60002011000000000
00 (1500)000000 (2000)00000000
0(2200)005700 (0-100000)0000
20120 1200000000000000000000
000001000000000000000000
00000000000

000000000000 20000000000
0000000000000000000000000
000000000000000000000000

- 352 -



(a) HGM (b) MODIS

= 10

| Kampong

. ] : 3
105.4E 105.5E 105.4E 105.5E

0-2 2000000000000000000000 (a)
IHGM 0000 (b) MODIS OO OO0

gboobog201200000b0obooboboooon
000 GPSOO (NavCom Technology 00000 SE-
3050000)0000000000 (Laser Technology
00 TruPulse 00 0)0000000000OOOO
googno

3. 0 O

(1) 0OoO0OOoOoooooo0
2011000000000000000000000
00000000000000IHGM O MODIS 00
2000000000000000000000000
000000000 (0-2)000000000000
0000000000000000000000000
000000000000000
a) 0000

00000000000400 (020000 140
0)00000000000000 (00000000
00)O0O0IHGM OO MODISOO000000000O
0000 (0-3)00000000000000200
000000000000000000000000
00000000000 2mO0000000 (1000
0000000)000IHGMOO MODISOOO000O
000000000000000000000000
OO0O0OMHGMOO0O00000000 MODISOOO
0000 1mO0000000000
b) 00O

00000000000 (GPSO0000OOODO
000000000000)00000000 SRTM3
000000000 (0-4)0

20
18 L

16 — -
XK K ROK
ASP@GO ©)

14 — ‘ ‘
14 16 18 20

Estimated floodwater level, m

Surveyed floodwater level, m

0-3 J0000oo0oOooooOo (bo)o 2000000
0000000 (o)oooUooo mGMUOOOd
MODISOOOOO

24
22 — ao -
20 — @D n
£
< 1 , r
S %
=2 18 — // —
>
@ 4 , L
[}
2 16 O =
'_ 7/
o 1 ; 3
n
14 30 OO -
i i O L
12 ao -
10 \ \ \ \ \ \

10 12 14 16 18 20 22 24

Surveyed ground height, m

0-4 00000000000 (00)00000000
SRTM3 000 (00)0000

c) 0000

0000000000 SRTM3000000000
0000000000000000000000020
000000000000000000000000
0000 (0-5)0

(2) 0DOOOODOOO0OO0

20060 00000003000000000000
00000000000000 (0-6)0000000
00000000000000 1mO00000000
000000000000000000000000

- 353 -



4 —1
1S 4 L
S
a
3
. X
IS
g 2 -
=]
2 e O
g X X X X
£ -
@ v r
Ll L,
o O o O
0B ®® ‘ -
0 2 4

Surveyed floodwater depth, m
0-5 ODO00O0OOoOoooooon (I:I[I)D 2000000

o0oooooUo (bo)oooooo IHGMOOOO
MODISOOOOO

O

0.8 TA) e
o
7O>< o A . L

OX0) A O -

House damage ratio
Il

0 1 2 3 4

Maximum floodwater depth above floor, m

0-6 ODOO00000 (00)000000 (00)0000
20060 000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000

oboooooboboo0 1 mOobOOoOoooOOobDoOoo
oboboboobooooobobobobgooooo
oo0o0ooo0004m0O00000DO0O0O00OODOO
obobOobobobOobobOobobobob?2o006
obobooboobooooobobobgobooooo
gbooobOooboooooboooooao
o-7000000000000000000O000O
goog2060000000003000000000
01000000000000000000O (o)

1000 pas

o) .
800 — O /// L
[ ]

Estimated house damage, USD

I ! I ! I I I I
0 200 400 600 800 1000

Surveyed house damage, USD

0-7 0O00OOD (00)000000 (00)0000

000003000000000000000000
0000000000 (00)00000000000
000000000000000000000000
0000000000000000000 1540000
000 1240000000
2011000000000000000000 1400
000000000000000000000000
00 (00D0)0000 (2011000)000 (0000
000)000000000000000000 (00
0)00000000000000000000000
000

4. 0O O

00 (1)OoOOoOooooooUoooooooooo
gooooooboboobobobooooooooo
gbooboooooboobobobooooooboon
obooooobooboobooooboooooooon
oooooooboooboobooboboooooooo
gboooobooooog

00 (2)000000000000o0oo0 FEMA
gbobooboooooooboboboooooboooon
gboooooooooobooboboooooooon
gobooooooooooboboooooooboooooo
gbooooboooobobooobo206000000
ooboooOoooooobooooooooboooooon
0000000o00o0oooooooooo (D-8)0
gboooobooooooobobobooooooan
ooood

- 354 -



1.0 4

k=]

©

GGJ) 0.6 — | —
©

c |
(]

kel

(]

%)

=1

(=]

I

0.4 —

-1 0 1 2

Pillar height, m

0-8 O0O0DO0 (00)0000 (00)00D00200600
000000000000000000000000
000000000000000000

L
X
8000 — -
A
A 6000 — A O -
0
=]
g - A A A =
§ . A A
4000 A -
b >§>2< O
3
2 ] X X0 & axx -
2000 — -
O — —

Square footage, m?

0-9 D00OD0O0 (00)00000 (00) 00002006
000000000000000000000000
0000000000000000000000

gob2006000000000000000000
ooboboboooooooboboboboooooo
00 (09000000000 4-11mO00000O
ooooboto4mO000000000O0ODOODOO
gboboboooooboooooboobobooboooo
obobOobooboooooboobooboboooooo
oboboboobooooobobobobgooooo
gbobobooobooboooooboobobooboooo
obooooobooobooobooooboobooboooo
boboboooboooooboboboooooooo

gooboooooboobobobooooooobooon
gbooooobooooooobobooooooon
gboooooooooooboboooooooon
gogooooboboooooboboboooboooooo
gboooboooooboobobobooboooooboooon
oboooooooboobooboboooooooon
oooboobooooooobobooooooooo
(000oOoO0DUOoO0oDOoDOUOOOOoOOoUboOoO
o00)oooooooooo

gbobooooooboooooboboboobooon
gboooooooooobooooboboooon
gooboooobobooboboboooooooooo
gbobooobooboobooboooboobooobooag
oboobOoboooboobooooobooogoono 50
oooboooobobooboboboboooooooo
gbbooobooooooboobboooooooboo
gooboooooboobobobooooooobon
gboooboobooooobooboboboooooboooon
gboooooooooooboboooooooon
gooooobooooooobobooboooooooo
gboooooooooobobobooooobaoon
oboobobooooobooboboooooooon
opoooo

5. 0o

gbooobooooboobooo20110000n
oob200000000000000000000¢0
ooooooboobooboboobooooooboo
oo0o0oO0oO0o0o0o0o0o0oOoooOooO (o)yooooo
gbobobooooooobooboboobooooooon
gboooon

goooooooooooz200600 201100000
gogoooboobooooobobooboooooboo
ugb1ob0ob0ooooobooooocoooooon
obooooooobooboboboooooooon
obooooooooon

gb: gboobooooooooboooboooooo
gboooboooboooboooboobo boboooao
00000000o00oo0o0ooooooooo(o
0:00 00)000000o0ooooobooooo
gboooood

oo
1) White, G. F.: Human Adjustment to Floods. Research
Paper No. 29, Department of Geography, University

- 355-



of Chicago, 1945.

00000000 : 00000ooooooo (O), 2005.
Scawthorn, C. et al.: HAZUS-MH flood loss estima-
tion methodology: II. Damage and loss assessment,
Natural Hazards Review, Vol. 7, No. 2, pp. 72-81,
2006.

Farr, T. G. et al.: The Shuttle Radar Topography
Mission. Rev. Geophys., Vol. 45, RG2004, 2007.
Shrestha, B. B. et al.: Development of flood vulnera-
bility indices for Lower Mekong Basin in Cambodian

floodplain, Journal of Japan Society of Civil Engi-

- 356 -

neers, Ser. Bl (Hydraulic Engineering), Vol. 69, No.
4, pp. 1.1-1.6, 2013.

Kwak, Y. et al.: Estimation of flood volume in Chao
Phraya River basin, Thailand, from MODIS images
couppled with flood inundation level, Proceedings of
IGARSS 2012, pp. 887-890, 2012.
god:00obo0oobobooobbooobobooon
gooooopooob: bobooooooooobo. o
gooooo, Vel 19,0000.

MRC Secretariat: Flood Damages, Benefits and Flood
Risk in Focal Areas, 2009.

(2013.4.4 0 0)



