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An Evaluation Method of Water Supply Reliability
for a Dam by Firm Yield Analysis
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Abstract

Water supply reliability for a dam is defined with a concept of probabilistic reliability. An evaluation
procedure of the water supply reliability is shown with an analysis of long term firm yield reliability.
The water supply reliabilities of Soyanggang Dam and Chungju Dam were evaluated. To evaluate the
water supply reliability, forty one sets of monthly runoff series were generated by SAMS-2000.
HEC-5 model was applied to the reservoir simulation to compute the firm yield from a monthly data
of time series. The water supply reliability of the firm yield from the design runoff data of
Sovanggang Dam is evaluated by 805 % for a planning period of 50 years. The water supply
reliability of the firm yield from the historic runoff after the dam construction is evaluated by 53.7 9.
The firm yield from the design runoff is 1.491 hillion m'/vr and the firm yield from the historic runoff
is 1.585 billion m'/yr. If the target draft is 1.585 billion m'/yr, additional water of 0.094 billion m’ could
be supplied every year with its risk. From the similar procedures, the firm yield from the design
runoff of Chungju Dam is evaluated 3.377 billion m’/yr and the firm yield from the historic runoff is
2.960 billion m'/yr. If the target draft is 3.377 billion m’/yr, water supply insufficiency occurs for all
the sets of time series generated. It may result from overestimation of the spring runoff used for
design. The procedure shown can be a more objective method to evaluate water supply reliability of a
dam.

keywords : water supply reliability, firm yield, HEC-5 model, SAMS-2000
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Table 2. Monthly Statistical Data of Soyanggang Dam for the Past 29 Years after the Dam Construction

Month 1 2 3 4 5 6 7 8 9 10 11 12
Average(m/s) | 6.74 | 932 | 2030 | 64.94 | 59.82 | 57.32 | 184.45 |209.21 | 126.16 | 30.09 | 21.46 | 1157
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Fig. 4. ACF for Monthly Data of Soyanggang
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Fig. 5. PACF for Monthly Data of Soyang—
gang Dam Converted into Stationary
Time Series
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Fig. 10. Stochastic Draft/Yield Response Lines
and the Line from Historic Data of
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Table 3. Drawing Procedure of Fig.11

(a). (b) © (d)
Base yield Descending % Excess
(10% mYyr) order of (a) Rank probability

6.37 15.85 1 24

15.85 15.85 2 49
15.85 15.85 3 7.3
0.68 15.85 4 9.8
4.29 15.85 22 53.7
15.85 14.44 23 56.1
9.96 11.37 24 58.5
9.79 9.96 25 61.0
15.85 9.79 26 634
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