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Analysis of Parallel Reservoir Water Supply Capacity According to
Water Supply Changes
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Abstract

In this study, the water supply reliability of the andong and Imha dam was analyzed using inflow data for 360 months
from 1993 to 2022 through allocation model. First, in the analysis results of additional water supply to Deagu city, the
water supply reliability of Rule (B) was the highest at 86% for andong dam, 84% for imha dam, and 80% for the control
point. However, when the planned supply was supplied, the analysis results showed 94%, 93%, and 90%. Next, in the
quantitative reliability analysis results, when considering additional water supply to Deagu city, Rule (4), Rule (B), and
Rule (C) were analyzed as 88%, 88%, and 88%, respectively, based on the control point. When supplying the planned water
supply, the quantitative reliability analysis results were 95% equally based on Rule (A), Rule (B), and Rule (C). Because of
evaluating the two reliability methods, the number of shortages increases significantly when additional water is supplied
to Daegu City, but the shortage is generally 5-7%, resulting in a relatively small shortage compared with the increase in
the number of shortages. In the case of resilience and vulnerability, additional water supply to Daegu City takes more
than two months to restore than the existing planned water supply, and the average shortage was calculated to be smaller
than that of supplying the planned water. According to the results of the analysis, Andong dam has an average water
storage of 130x106 m’ and Imha dam has 50x106 1. In this deficient water supply can be compensated by water from the
Nakdong river.

Key words : Water supply, Allocation rule, Parallel reservoir, Reliability
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Table 1. Classification of AndongDam and Imha Dam
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Classification Andong dam

Imha dam

Initial conditions Normal pool storage

Normal pool storage

Lower constraints Dead storage

Dead storage

Upper constraints Normal pool storage

Normal pool storage

Constraints Outflow»0 Outflow ) 0
ADD()=ADPD(t) for t=7,8,9month IHD()=IHPD(t) for t=7,8,9month

1) Storage conditions 1) Storage conditions
IF Normal pool storage { Storage(t) THEN Outflow  IF Normal pool storage { Storage(t) THEN Outflow
= Storage(t) - Normal pool storage = Storage(t) - Normal pool storage
ENDIF ENDIF

2) Outflow conditions 2) Outflow conditions

Outflow IF IF

constraints

ADD(t) = ADPD(t)

IF NOT

ADD(t) = (AD(®) + [H(©) AC()
ENDIF

ADS(t) + AD(t) - ADPD(t) - ADSD » 0 AND
IHS() + IH(t) - IHPD(t) - IHSD » 0 THEN

THS() + IH() - THPD(t) - THSD » 0 AND
ADS() + AD(t) - ADPD(t) - ADSD ) 0 THEN
IHD(t) = IHPD(t)

IF NOT

THD() = (AD(t) + TH()) (1-AC(1))

ENDIF
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Table 2. Andong dam and Im ha dam characteristics

Characteristics Units Andong dam Imha dam
Dam crest level EL. m 166.0 168.0
Highest water level EL. m 163.9 165.8
Flood water level EL. m 161.7 164.7
Normal high water level EL. m 160.0 163.0
Flood limit level FL. m 160.0 154.0
Low water level EL. m 130.0 137.0
Project flood m'/s 4,500(100yr) 4,600(200yrx 1.2)
P.M.F uf/s 8,350 7,500
Water supply 10°m 926 592
Normal high water level storage 10%m 1,224 548
Table 3. Design water supply amount and Deagu water supply
(Unit : m/s)
Month Andong dam Imha dam Deagu water supply
1 23.4 8.5 3.47
2 23.4 8.5 3.47
3 23.4 8.5 3.47
4 24.3 8.6 3.47
5 37.2 9.0 3.47
6 52.8 9.7 3.47
7 44.0 9.4 3.47
8 53.7 9.8 3.47
9 39.9 9.2 3.47
10 25.5 8.6 3.47
11 23.4 8.5 3.47
12 22.5 8.5 3.47
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Fig. 1. Process of this study.
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Table 4. Comparison water supply analysis by allocation rule considering Deagu water supply

Characteristics Rule A Rule B Rule C
Andong 48 50 47
Water supply deficits No. Imha 58 59 68
Control point 77 72 79
Andong 3,273.06 3,274.06 3,298.99
Water S“ppl(ylgfgfns amounts Imha 2,556.55 2,560.55 2,474.96
Control point 5,829.61 5,834.62 5,773.95
Average storage Andong 568.22 573.52 575.58
(10°m/month) Imha 250.02 251.28 241.32

Table 5. Comparison reliability index by allocation rule considering Deagu water supply

Characteristics Rule A Rule B Rule C
Andong 87 86 87
Frequency (%) Imha 84 84 81
Control point 79 80 78
Andong 90 920 89
Quantity (%) Imha 86 86 86
Control point 88 88 88
Andong 0.34 0.34 0.43
Resiliency Imha 0.30 0.31 0.34
Control point 0.23 0.26 0.32
Andong 3.29 3.22 0.53
Vulnerability Imha 1.41 1.32 2.37
Control point 11.88 10.89 3.59
Andong 24.65 23.20 4.04
Average Wztte(r1 S})l;g)ly in deficits Imha 8.75 8.08 12,57
Control point 55.56 54.45 16.36
SAHE B¢ BE0] 2718 Uehiis HOFE] A9 87} Fachs Ao BAE] RO Jlohy
Rule(C)7} 714 WA et 85830 R0l WAl o] S4ggol o] Z7lEE Zo2 woEd &
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8 AGEE Yeow Al TR §4F e Tz ok Welkn 238303% S0
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Table 6. Comparison water supply analysis by allocation rule, only considering design water supply

681

Characteristics Rule A Rule B Rule C
Andong 22 23 22
Water supply deficits No. Imha 25 25 27
Control point 39 37 30
Andong 1,337.82 1,374.05 1,378.25
Water Suppl(ylgfgfns amounts Imha 84252 876.40 828.92
Control point 2,180.34 2,250.44 2,207.16
Andong 703.11 710.34 705.93
Average storage (10°m*/month)
Imha 308.11 312.34 305.76
Table 7. Comparison reliability index by allocation rule, considering only design water supply
Characteristics Rule A Rule B Rule C
Andong 94 94 94
Frequency (%) Imha 93 93 93
Control point 89 90 89
Andong 95 95 95
Quantity (%) Imha 94 94 94
Control point 95 95 95
Andong 0.43 0.48 0.50
Resiliency Imha 0.42 0.40 0.37
Control point 0.40 0.43 0.39
Andong 1.21 1.11 0.09
Vulnerability Imha 0.58 0.37 0.71
Control point 5.93 5.52 2.11
. . Andong 19.79 17.39 1.55
Average Wztte(r1 S})l;g)ly in deficits Imha 8.37 533 9.75
Control point 54.75 53.75 20.70
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Fig. 2. Comparison of water supply deficit amount.
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