& X EESB S DOI: 10.3741/JKWRA.2008.41.10.1045

A% H109% - 20084 104
pp. 1045~1058

=2 =Xt 71V IE=—0l st
M=Xie| =5 & S5 ot a4
A Study on the Optimal Water Supply using
Virtual Drought Exercise with Hydrological Drought Index

Seo, Hyeong Deok / Jeong, Sang Man / Kim, Seong Joon / Lee, Joo Heon

Abstract

Drought is a natural phenomena caused by long time lack of precipitation causing varying damages
in several regions which increases yearly. Specifically, in 1994~1995 and 2001 severe drought
occurred in almost every region of Korea. Small and medium sized water supply reservoirs exposed
their bottoms and also raised considerable economic losses. In spite of this fact, damages and impacts
from the drought can still be minimized by well defined drought management plans with optimal
management of water supply facilities. Throughout this research, integrated drought information
system is proposed to used in monitoring the drought of Korea in real time. And the expert system
for the management of water supply facilities has developed using Shared Vision Model (SVM) to
enable the Virtual Drought Exercise (VDE). To find a better way to manage water during drought
and to develop the enhanced abilities to respond to drought, virtual drought exercise is the most
effective approach and process. The proposed process of virtual drought exercise using integrated
drought information system can be used as an effective tool to prepare the optimal water supply plans
during the drought.
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Fig. 1. Geum-river Watershed in Korea
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LSE yonadam _hydro_rule_MIN=cms to_cmw) ELSE

vongdam _hydro_rule_M&xXscms_to_crmw

Become Graphical Function | Document | Message, . | Cancel| 0]

Fig. 9. Numerical Analysis of Map/model Level
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Fig. 14. MSWSI of the Daecheong Dam Basin

Fig. 13. MSWSI of the Yongdam Dam Basin
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Fig. 15. Natural Stream Flow of the Yongdam Dam
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Fig. 17. MSWSI of Yongdam Dam Average Inflow
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Fig. 18. MSWSI of Daecheong Dam Average Inflow

Table 1. Inflow Control of Shared Vision Model (SVM) According to the Drought Severity
Drought Ayerage Inflow ratio(%) compared Inflow .co.ntrol of
Dam - inflow to annual average Shared Vision Model
(CMS) (89.40CMS) (SVM)
Abnormally dry (DO0) 7.96 29.69 1.0
Moderate drought (D1) 543 20.25 0.7
YOOBAAM " Severe drought (D2) 560 20.88 05
Extreme drought (D3) - - 0.2
Exceptional drought (D4) - - 0.1
Abnormally dry (D0) 68.32 76.42 1.0
Moderate drought (D1) 31.19 34.89 0.5
Paccheons | Severe drought (D2) 17.22 19.26 03
Extreme drought (D3) 1.93 2.16 0.2
Exceptional drought (D4) - - 0.1
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Fig. 19. Procedure of Virtual Drought Exercise
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Table 2. Scenario According to the Drought Severity and Operating Results

[ ST

[e]
=
o

2 Aol

(e} [e] =
+95 F

e 2
o
i) o
Mo o o oy = W

()
w2
2o
£
38 jgi
o S

. Average storage Minimum storage .
. Drought Inflow Reservoir Hydropower e 2 . 9 Operating
Scenario ; (million m”) (million m”)
severity control rule-curve rule-curve results
Yongdam | Daecheong | Yongdam | Daecheong
1 Yongdam o Midium 642.23 838.12 461.25 636.94 OK
Abnormally Midium . -
2 d 1.0 Minimum 642.23 898.23 461.25 660.82 0.K
ry
3 Daecheong ) Midium 668.23 990.36 497.55 811.95 OK
DO Maximum -
4 L0 Minimum 668.23 1068.40 49755 87973  OK
5 Yongdam o Midium 601.02 685.31 414.69 609.00 OK
Moderate Midium .
6 0.7 Minimum 601.02 748.63 414.69 641.11 0.K
drought .
7 Daecheong Midium 602.14 686.35 416.43 597.04 O.K
D1 - Maximum
8 0.5 Minimum 602.14 911.79 416.43 746.15 OK
9 Yongdam Midium 444.34 662.32 224.58 585.50 OK
Severe Midium
10 d ht 0.5 Minimum 444.34 688.21 224.58 624.28 OK
roug
11 ) Daecheong Midium 444.34 664.14 224.58 597.17 OK
D2 Maximum
12 0.3 Minimum 444.34 714.06 224.58 618.04 OK
13 Yongdam o Midium 270.65 625.59 58.80 443.79 N.G
Extreme Midium . N - .
14 0.2 Minimum 270.65 642.74 58.80 443.31 N.G
drought
15 Daecheong . Midium 270.65 626.88 58.80 450.90 N.G
D3 Maximum — -
16 0.2 Minimum 270.65 655.32 58.80 45747 NG
17 Yongdam o Midium 24417 578.97 58.40 435.61 N.G
Exceptional Midium . o i - N
18 0.1 Minimum 244.17 599.17 58.42 441.95 N.G
drought
19 Daecheong ) Midium 24417 578.97 58.42 435.61 N.G
D4 Maximum —
20 0.1 Minimum 244.17 594.83 58.42 43420 NG
Table 3. Average and Minimum Storage on 16th and 21th Scenarios
Reservoir Hydropower Average storage Minimum storage
; Drought Instream flow(CMS) o 3 - 3
Scenario rule- rule- (million m”) (million m”)
severity
G EBintE Yongdam Daecheong Yongdam Daecheong Yongdam Daecheong
16 12 16 655.32 270.65 457.47 58.80
D3 Maximum Maximum
21 10 10 639.54 404.24 489.89 117.79
1056 BEKBEREEHNE



Table 4. Average and minimum storage on 20th and 22th scenarios

i Average storage Minimum storage
Drought Reservoir Hydropower Instream flow(CMS) g ) g 1 . g
Scenario rule- rule- (million m”) (million m”)
severity
curve curve Yongdam Daecheong Yongdam Daecheong Yongdam Daecheong
20 12 16 594.88 244.17 434.20 58.42
D4 Maximum Maximum
22 6 8 472.95 390.88 615.84 81.52
Table 5. Management plans for the several MSWSI severity
Reservoir Hydropower Instream flow Municipal & Industrial
MSWSI i Note
operation rule release release water supply
DO Medium Medium Annual average Sufficient supply -
D1 Medium Medium Annual average Sufficient supply -
D2 Medium Medium Annual average Sufficient supply Watch for reservoir storage
D3 Maximum Maximum Decrease Sufficient supply Watch for reservoir storage
. . L. Stop the hydropower generation
D4 Maximum Maximum Decrease Limited supply i
in an emergency
W T 297 Aol A olshE Wolx] gk
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E
H 2hx DAGA| 9] 7hao] A&t FEld S 3 F1b
F 60 L ) _
3 T3k WY T digks wiAs|ofF & Aot} Table
8 400 — N
@ 5 7hedAdE 9 dikks Ak Aotk

200

[+] 20 40 60 80
Time(Week)

Fig. 20. Storage on 16th and 21th Scenarios
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