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Analysis of Economic Effectiveness for Flood Control of Dam
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Abstract

The studies on efficiency of flood control reservoir has been introduced into four categories
including direct flood control contribution by reservoir, flow-duration change and environmental-
ecological change in downstream of dam and flood damage estimation of flood plain. In spite of all the
previous approaches, the quantification of the effect of reservoir on the flood control in planning stage
is quite complex due to lack of a standard for quantifying feasibility of project. In this study, we
develop a methodology that can clearly and accurately quantify the flood damage reduction together
with the existing flood level reduction at downstream. The proposed approach uses three appraisal
standards of flood control: "potential safety”, "relative risk” and "absolute risk” according to the risk
by stage. The developed methodology was applied to the Namhan river basin with the storm event of
July, 2006. The result shows the damage reduction of 4,189 billion won was estimated. The economic
benefits for the flood control effect by dam will greatly contribute to the public understanding of the
importance and the effect of the flood control by dam.

keywords : flood control effect, flood level reduction, flood damage reduction, feasibility, economic
benefits
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Dam operation

Flood damage estimation

O rainfall prediction

Q reservoir simulation

O rainfall-runoff analysis
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Fig. 1. The Application Procedure of the Analysis of Economic Effectiveness for Flood Control of Dam
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Fig. 2. Namhan river basin

388

THE 08~43nvknZA AFE & ZA54E F33]
Ediin=g

Z392 Fo| 975m, Aol 47m, AF 902,000m'
Ul Ao 32 594 doju). 59 F9A%
< 6648afe] 1 VFT FFFL 1,198mmeoelH IF T
s 48Runhye] ol&r) FAFLETFS 2,750
vhelsl, FrAAFEFE 1,789 el o2, F
ZAEFL 616 uhy o)
42 &5y A

421 7 - FEES AR

S8 - FEARE VEFoz o A4 MAGA o
AME Q% 3H7 skl AT BAs A AAH
A 2YE Ho=w FFH 3}

AWT, B AP Ag, EXolgdHel W 5 8

BEKBFREHE



23 ENEE Qste] 7]E9] ABAR0] o

by, FEAEE FATARNF7IEAY - A
HZ7| 2A (AR, 19R2)o0A FedRol 433 50
9, 80, 100, 1501, 200 7| &85 AT
& ol&slgen, olf AR 1A sy 23
HEC-RASE ©ol&3tq o 1A HFo] F9usiet
3 skl dig ATy HWAE AU

422 A AR2A} |
A5AE 2HT GAY FENREPPES B

o] TS APgel BrAld] e TS F

4 ARNE s PPOE olF HET) A%

2

Ae 28, ABNEE, 534, B8, AL 59 A
AN AP E TG ARREst Basih

9% ARE FSe] dste] FAYRFeIA
38 57 Tt BT tak] AFY
o WA NTTH YAOIES Fatel A
AFEALEZRY gAY ANESE BS

p

8

(AT
)
4

ok dlo
o

2
3T

A S (A SR, 2004)9] A
g dxel] met g, AEWes, w38, 72 R A
oA g 7 E AP Fig. 3& AN &
2 kA 87 E BEXE WERiT itk

.65 - 1333389
.89 - 29638.47
- 49379.15
- 72008.70
111024.81

10 30

40 Klometers g

17427 83 - 37892.38
37892.38 - 100951.45
100951.45 - 182697 .51

182697.51 - 263954.36
263954.36- 405499.9

30 40 Kilometers

(a) contents

(b) structure

[] 85.65- 121648
™ 1216.48- 26627
™ 2627 - 4163.34
ke

™ 416334- 56219
56219 - 1009092

192297 - 284099

0

40 Kilometers

(¢) croplrice—paddy)

(d) crop(iield)

4

s

[ 29460.49 - 213077.25
£ 213077.25- 81118086

611189.86 - 1088452.33
1088452. 33 - 2696481.78
2506481.78 - 7592128.82

40 Kilometers

[ ]1938.72- 48066.55
™1 48066 55 - 124209.56
24209.56 - 223089 74
3089.74 - 408169.91
40616991- 118513557

V4

(e) fixed assets

) inventory

Fig. 3. The value distribution of damage category by administrative district

4048 F5H% 20074 5H

389



A

423 IAR ARE o8 IFTI= A
AeTHe] 4R A e 3 R AANA
e mgton  ArAHE  AsAE

ArcView-GIS 3228 #8339t WA T E¥E
YelZ| H3iM = el - FERAEAAAN AE |
M AF9] 504, 809, 100, 150d, 200 ¢) WiE
49 ARE AHS3ISTE Fig. 4t SIS S40)

390

EE AWAZA GER7]) st 3733 Rolch

Fig. 4b)& Fig. 4a)9] #xd 49 A5 TIN
< A4 § olE 10mx10m GRIDZ W33 Ao=
9 4% 1009 9% 59 BEXE veEhin gl
ozl Am M AAHoE AFTY HAHL | BAH A
Foll thsle] 500, 80, 1000 1501, 2000 ¥l=o]] o
gt ubro] AAIEET. d7)el AL DEM Gride
Fig. 4(c)s} #th

30 40 Kilometers

40 Kilometers

(@) Profile line

(b) 100~yr Flood stage map
(after dam construction)

40 Klometers ¥

10 0 10 20 30

- N
o Rea =Rk ]
ERmsYne

(c) DEM of Namhan river basin

1 R
g MY NY
"“EERE

10 0 10 2 30 40 Kilometers
= ———____———|

710-6072.23

{7771 6072.23 - 25145, 1

35 25145.1 - 58169.30
58169.39 - 113321.49

I 11332149 - 213762.19

10 0 10 2 20 40 Klometers ¢

{e) administrative district map x landcover map
X inundated area map

{f) flood damage distribution in inundated area

Fig. 4. Estimation of Flood Damage in inundated area using GIS Tool

BEKBERRSHLE



424 F989 334

il A4E 98 2o IVARERE GolM A
A Nxd AeToE, AEE JRE YElE E
AAEE(FEFR), AR 238 48T PAFI=
& AHgEgith Rl EXSERY S FAZE] A
EYdE EFEHA 7] dEd] dduEH(2004)90
Al AAE Bl QlE FARXFPEY FHHololg FE3
AHEBtedo Bl Al EZ o] gbAl ALEE 4 Qlh
PATHEE 1125000 FAAFEANA FE28 FAA
A5 71E BAFT AA - H T BAE AHEIA

Figs. 4d)~4(h)+ AIAR7T 98¢ Fg. 39 33
Toze EAFEEE FHIY PHTFHE - EX|o|
S Ate] F7hH EXE FHAT ¥, ol Fig. 4b)

Axe oA SHAA AR THE - E

o] 8 - A4TFHE APte] T £XE AR o
E #34E yehd Aotk Figs. 4(b) and 4(d)2] 3
AdjollA FagEd ALY Eo] AFHY, AHE
ATAYES Fig. 3904 489 33792 2t F
3t Fig. 4(D¢] Frdads 78 4 Uk

714, FHA Y] Fef Y AHAA FRESL B4
FRE 7|zt whEt Ejde) zpolrt oy A
FAE d&seE ol Boh AR EXol "
317) wiEo] T ke FeEdAIZke] e AL
Z717k0] ohd AT FF FFe] it E F9A &
u# sty 3~492 JpRslgon HxFs Y] A9 &
A7 wjEe] FEghs AHgstch

FEFANLEY A Ay H(Learitg]E] b))
3 FFAEEY] Fag v & 16HE <834
ARGt g s de] FE B A A A9t
Atk Fig. 59l @&-3-fdol gt Hi=d gL
BRI ATt

[ 7I’:!7a7ﬂer dam construction 704 [
B before dam construction :
L |

@
(=3
=1

o
o
S

Total property damage (zillion won)
=
8

n
=3
=3

0.00

50 80 100 150 200 ‘

Return period (yr)

Lo

Fig. 5. The Results that the Flood Damages were
Estimated by Several Flood Frequency

4048 #H5%% 20074 54

43 S5l 2A Al =

Fig. 6% 2ol Zvlsiel AWRuANA 239 5l
-4E B4 2 el ARE Roz S99
9-sJal, FF-NE, M-S BAY(EE FH)E
AHGT. & AT B8 ] BANe FAA
EHEAS 3] atd B PS A2 50
d olge] 9l Rio] EAIG ROE YMHOE A
AR ~DFAEKD 89 ko) 4]
£ BANIE ol om, n8d ApEele) 9
of sAgect & 5 sk

do r

44 A 2N Mo B4 MY 2 ulm

gAY ARY S ol &8t AZFFFAME F&
atod 3AAGe] HEAAS wasty, IAAFE $F
ZF gA 74 AR 43 AT FF99 AYdFS
EYATR 3t F ol g A9 AFAF &
T R34 Fig. 7€ 2006 A5 $AME) dist

AFA Y BEFEFTNY UFAYIARY S
e d A8 A%y FALETAS JERIL Stk
233 AAAFE ol 4T AduT T %S

FAe 2= sAgoRA Feabdel g
) AEM Y H440 FFAY Fa2Ed 9% 794
I A9 B4E9h
Table 2& H7HK B w& Z29E Jehd Eolth
Table 2614 B ule} Zo] AAH o= 37pA] 9} 7}
AE BF 53 2799dE & 5 At ol Ho Wi
F A FAdFE AHSSt 9 A8A AF5FHE ot
Bozn 549 24 A% FrzAo 93 £94
AadsE BAs=d EA47 8182 Vel Aotk

o E o X f

oN

45 YIEEE D2idt A gy

451 ARNAFE 24

dske AR AadHrIEe Adst] s
e EARSAENS AN A48 9 A8 AF
o) B5EL F9-4% BANL olgsle ¥ AT
2459, 9 24D F59E Fohln v 7Eo|
e AAFAE 2R} Bk

9 AAF 2ARE AR URE FABS
2ol7) WEe] HELAT 14T 4 Ao, F A4
A E599 98 237) siE BEARIARY
S BN ANE 2L o183 ol xk FelH
ot @ 4 ok YASAE AE A2V A
U} Falsglol BaY ARE ALLSD AT FERE
Ao} A3 AAE AT 71FS 1004 ME HAFF

301



4500
4450 prmm /
400 fror oo K
_ 4350 - -
e
s
sy b / . s -
4200 y
4100 . s 4100
12,000 14,000 16,000 18,000 20,000 22,000 24,000 26,000 100 200 300 400 500 800 700
F&Hems) Tahes( =)
{a) Stage-Discharge Curve (b) Stage-Damage Curve
op2 - EE | 0022
000 e . «i '"g;jzz 0020 frimon x iy
0018 b —-—-~«-——-—»—« ] 0018
0016 “ # 0016
u 0014 “ |:H 0014
™ opt2 fs e 3 otz Fen
o010 - Y I U
0008 v i aan) 0008
A
0006 % 0006
0004 : 0008
12,000 14,000 16,000 18,000 20,000 22,000 24,000 26,000 100 200 300 400 500 600 700
F&(cms) e (=R)
(c) Discharge—Probability Curve (d) Probability-Damage Curve
Fig. 6. Stage—Discharge-Damage—Probability curve in Yeoju gauging station

- masEAd
—ee AGBERS

A

CMS

N
L.__“_‘
‘\.\M

El 7 = 5 =

(a) Calibration

(b) Effect of Flood Control

Fig. 7. Result for Calibration and Effect of Flood Control in Yeoju gauging station

Table 2. 43 ET A0l fet HoX| 2o ZAn}

Event R?

NRMSE RE

Storm event of July, 2006 0.9925

0.0416 0.0249

Rcoefficient of determination, NRMSE: Nondimensional Root Mean Square Error, RE:Relative Error of peak

F 15600 m¥/sS At 3lom, olE FHE YERY

g 101w B @ 4R N HENYNAR
g ol A
392

Table 3& 20063 AFZ- el o
T, ¥ dAF 2459, dAFHE AAsa 9
=

Aol w2t AGYEH7IEE

BEKERBERIE



Table 3. Peak discharge and flood level in Yeoju gauging station

After dam construction Before dam constriction
Flood Flood
Event ‘ Peak Flood ' Peak Flood stage risk
discharge level discharge level (m) condition
{cms) {m) {cms) ()
Storm event of Relative
July, 2006 14,685 9.8 25,101 12.6 10.1 sk
o : 1
; L
120 / 120
Water leval
i reduction |
ALY 12.8m 1.0
109 p r - 108
i / Contralied Water Level (CWL) © 9.8m
) 90 ! 90
|

' 80
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Y 80
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Damage Reduction = PDR + HDR

=464 + 37725 = 4,189 (hillion won)
Potential Damage Reduction (PDR) = 3,318 x 0.14 = 464 (billion won)
Hypothetical Damage Reduction (HDR) = 7,042 - 3,318 = 3,725 (hillion won)
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. The results that were calculated by the developed methodology
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