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Abstract

In water resources planning, to decide proper water supply capacity is a very important task. Once water
supply system such as a dam is decided, it will affect whole range of water resources circumstances for
a long time. Even though systematic approaches have been implemented since 1980, many problems are
still prevail in reality. Especially some issues related to the reliability analysis method used in planning
dams in Korea have been persistently brought up. This study is to diagnose problems on the reliability
criterion in water supply capacity assessment of water resources systems and discuss a valid method. As
a result, the estimates by the different analysis time intervals, in case of the temporal reliability, show no
large difference, but there is a large difference when assessment time intervals are differently applied. The
volumetric reliability accounts for 2~3% higher than that of the temporal reliability, and resiliency and
vulnerability also show large differences by the analysis time intervals.
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Table 1. Decision Methods of Planned Water Supply Capacity for Existing Dams

Item

Dam

Base Dry Year

Andong, Hapchon, Yongdam, Soyanggang, Imha (old), Heongsung, Chungju

Asse.ssn.qent Buan, Milyang, Imha (Yongchon diversion), Bohyunsan, daechung,
Criteria Reliability jangheong, Youngju, Boryung, Namgang, juam, Hwabuk, Buhwang,
Hapchon (reassessment), Hapchon (design), sungduck
11~15 year Andong, Hapchon (reliability), Milyang, Hapchon (design)
16~20 year Imha (design), Namgang (old)
20~25 year Soyanggang, Heongsung, Boryung
Inflow Data
96~30 vear Buan, Yongdam, Daechung, Jangheong, Youngju, Juam, Hwabuk,
y Buhwang, hapchon (reassessment), Sungduck
30~over Imha (Yongchon diversion), Chungju, Bohyunsan
. . Milyang, Youngdam, Heoungsung, Chungju, Daechung, Namgang,
Gaging Station .
Juam, Hapchon (design)
Rainfall- Jangheoung (Tank model), Hwabuk (Tank model),
Inflow runoff Model Buhwang (Tank model)
Investigation
Watershed Ratio Andong, Hapchon, Bohyunsan, Youngju, Boryung
.. Buan, Imha (Yongchon diversion), Sungduk, Hapchon (reassessment),
Kajiyama
Imha, Soyanggang
Andong(67~68), Hapchon(67~68), Imha (Yongchon diversion), Youngdam(88),
Considered Imha (design), Daechung(88), Jangheoung(67~68), Boryung(88), Juam(67~68),
Hwabuk(67~68), Buhwang(67~68, 94), Sungduk(67~68), Bohyunsan(94),
Extreme Youngju(94), Hapchon (reassessment)(94)
Drought Year - ’ D
Unconsidered | Milyang, Soyanggang, Heoungsung, Chungju, Namgang, Hapchon(design)

Not Verified

Buan

Imha (Yongchon diversion), Soyanggang, Chungju, Bohyunsan,

Monthly Daechung, Jangheoung, Boryung, Juam, Hwabuk, Buhwang,
Hapchon (reassessment), Hapchon (design), Sungduk
Unit Period
of Analysis 10-day Milyang, Heoungsung
5-day Andong, Hapchon, Buan, Youngdam, Imha (design)
Daily Youngju, Namgang

Firm Supply

Andong, Hapchon, Buan, Youngdam, Soyanggang, Imha (reliability),
Heoungsung, Boryung, Namgang, Juam

(over 90%)

. Reliability Chungju, Bohyunsan, Jangheoung, Hwabuk, Buhwang,
Decision (over 95%) Hapchon (reassessment), Hapchon (design), Sungduk
Criterion for —
Water Supply Reliability

Milyang, Heoungsung, Imha (Yongchon diversion), Daechung, Youngju

Other

Milyang (firm supply for river maintenance & agriculture;
reliability for domestic & industrial)

(steady-state reliability) & -3}
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Item Inﬂowl Watershed | Annual | Effective Planned Plfmn.e.d Planned supply/
Data Period Area Inflow storage Supply Reliability .

Dam (year) (km?)5 10°m®) | 10°m®) | (10°m’/year) (%) \BIiZEENS SO
Namgang 34 2,285.0 2,158.2 299.7 573.3 100 1.91
Daechung 29 3,204.0 957.8 790.0 1,649.0 90 2.09
Milyang 9 95.4 113.3 69.8 73.0 93 1.05
Boryung 12 163.6 153.8 108.7 106.6 95 0.98

Buan 13 59.0 56.9 35.6 35.1 100 0.99

Sumjingang 35 763.0 552.3 370.0 350.0 90 0.95

Soyanggang 36 2,703.0 2,222.4 | 1,900.0 1,213.0 100 0.64
Andong 33 1,584.0 1,039.2 | 1,000.0 926.0 100 0.93
Youngdam 9 930.0 2,7182.4 672.0 650.4 100 0.97

Imha 18 1,361.0 785.3 424.0 591.6 93 1.40

Jangheoung 8 193.0 175.9 171.0 127.8 96 0.75

Juam 19 1,010.0 689.2 352.0 270.1 100 0.77
Chungju 24 6,648.0 5533.8 | 1,789.0 3,380.0 95 1.89
Hapchon 21 925.0 707.3 560.0 599.0 97 1.07
Heoungsung 10 209.0 196.9 73.4 1195 96 1.63
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1 94.11~95.07 9 718.2 Rel,,, =1-16/348=0.95
Vonthly 2 02.02~ 02.03 2 61.9 Res,=(16/3)'=0.19
3 09.02~ 09.06 5 4449 Vul;=1226/3=408.3
Total 16 1295 Rel,,=46,631/47,832=0.97
1 82.08.11~ 81.08.20 1 14.3
2 94.12.11~ 95.04.30 14 362.1
3 95.05.21 ~ 95.07.31 7 36,2 Rely,=1-43/1512=0.97
10-day 4 95.08.11 ~ 95.08.31 59.0 Fes,=(43/6)-0.14
Vul,=1370.1/6=228 4
5 02.03.11 ~ 02.04.20 4 589 Rel,, =46,640/47.832-0.97
6 09.02.11~09.07.10 15 479.6
Total 43 1,370.1
1 94.11.22~ 95.04.22 152 388.2
2 95.05.18~ 95.07.23 67 366.4
3 95.08.05~ 95.08.16 12 477
4 95.08.18 ~95.08.19 2 2.7 Rel,,, =1-427/10584=0.96
Daily 5 02.02.22~ 02.03.24 31 585 Res,=(427/9)'=0.02
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7 02.04.08~ 02.04.17 9 1638 Rel,,=46,466/47,832=0.97
8 09.02.04~ 09.05.20 106 273.7
9 09.06.02~ 09.07.07 36 2134
Total 427 1,336.9
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Table 4. Regression Equation and Relation Coefficient between Temporal and Volumetric Reliability

Analysis Period

Relationship Equation
(z is the volumetric reliability)

Correlation Coefficient (%)

Daily y= 1.4547x — 45.914 0.9912
10-day y = 1.33122 — 33.206 0.9898
Monthly y= 12101z — 21.038 0.9797
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