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Affecting Water Supply Capacity Followed by Allocating Flood
Control Volume in Heightening Reservoir

Noh, Jaekyoung

Abstract

This study was performed to analyze the affect of water supply capacity followed by
allocating flood control volume in heightening reservoir, of which Baekgog reservoir was
selected as a case study in here.

Baekgog reservoir is located in Jincheon county, Chungbuk province, of which full water
level will be heightened from EL. 100.1m to EL. 102.1m, and total storage from 21.75M ni to
26.67M ni. Flood inflow with 200year frequency was estimated to 997 ni/s in peak flow and
22.54Mni in total volume. Reservoir flood routing was conducted to determine flood limited
water levels, which was determined to have scenarios such as EL 97-98-99m in periods of
6.21.-7.20., 7.21.-8.20., and 8.21.-9.20., respectively, EL 97-97-97m, EL 98-98-98m in present
reservoir, and EL 99-100-101m, EL 99-99-99m, and EL. 100-100-100m in heightened reservoir.
Reservoir inflow was simulated by DAWAST model. Annual paddy irrigation requirement was
estimated to 33.19M i to 2,975ha. Instream flow was allocated to 0.14mm/d from October to
April. Operation rule curve was drawn using inflow, irrigation and instream flow requirements
data. In case of withdrawal limit reservoir operation using operation rule curve, reduction rates
of annual irrigation supply before and after flood control by reservoir were 2.0~4.3% in present
size and 1.5~3.6% in heightened size. Reliability on water supply was decreased from 77.3% to
63.6~68.2% in present size and from 81.6% to 72.7~79.5% in heightened size. And reduction
rates of water storage at the end of year before and after flood control by reservoir were
7.3~16.5% in present size and 7.7~16.9% in heightened size. But water supplies were done

without any water deficiency through withdrawal limit reservoir operation in spite of low flood
regulating water level.

ZFedistn g Adaeidd A 434 £ 280 (jknoh@cnuackr) 7Y E : Flood control: Operation rule curve:
Reservoir heightening: Water supply
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Table 1. Flow Durations Analyzed by Using Inflows to the Selected Multipurpose Dams

Watershed 18tq
tem -
area (i) mm | ni/s /!
Mean 1225 2% | 1.35 | 3.26 | 0.51 1.23 | 0.23 ! 0.10 | 024
HS ~
2001 ~2009 209 10yr 533 136 | 059 | 144 | 026 | 063 | 011 1027 [ 009 | 0.22
Mean |6210| 978 | 074 | 1165|030 | 472 | 0.14 | 222 [ 010 | 1.58
H 1992~ R
992~2009 1,361 10yr 1588 | 250 | 024 | 382 1013 | 204 |1 0.10 158 | 0.10 | 1.58
Mean 56.49 | 2703 | 1.22 | 5831 [ 059 | 2811| 0.31 {1506 | 0.14 | 6.93
DC |18~ a1 :
981 ~200 e 10yr 1733 | 829 | 047 22531025 1196|015 {730 | 0.10 | 478
Mean 6865 | 606 | 1.22 | 1075|045 | 397 | 017 | 152 | 0.10 | 0.88
S) 1975~
975~2009 763 10yr 2820 | 243 | 056 | 490 |1 023 ] 200 | 0310 1088 | 0.10 | 0.88
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Table 2. Summary of Regulating Flood Volumes by Various Flood Limited Water Level in
Baekgog Reservoir with Full Water Levels of EL 100.1m and EL 102.1m

Max. Spiliway
inflow- overflow
outfiow | depth
Mm) | (m) -
655.29 2.35 10.01 102.45 9.32 13.23
) 588.78 2.65 8.30 102,75 10.93 11.62
1001 97.0 523.42 2.93 6.47 103.03 12.68 9.87
98.0 466.93 3.16 4.53 103.26 1455 8.00
99.0 425.36 333 2.46 103.43 16.58 5.97
97.0 72468 2.02 11.38 104.12 769 14.86
98.0 648.73 2.38 9.45 104.48 9.48 13.07
1021 99.0 569.47 2.74 7.38 104,84 11.42 11.13
100.0 499.24 3.03 5.15 105.13 13.56 8.99
101.0 448,14 3.24 2.7 105.34 1587 6.68
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Table 3. Scenario of Flood Limited Water Level for Analyzing the Effect of Flood
Regulation in Heightening Reservoir

Scenario Full water level Early 6.21.-7.20. Intermediate Late 8:21:-9.20.

(EL.m) {EL.m} 7.21.-8.20. (ELm) (EL.m)
1 100.1 100.1 100.1
2 97.0 98.0 99.0
3 1001 97.0 97.0 97.0
4 98.0 98.0 98.0
5 102.1 102.1 102.1
6 99.0 100.0 101.0
7 1021 99.0 95.0 99.0
8 1000 100.0 100.0
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Fig. 11. Operation Rule Curve of Baekgog
Reservoir with Full Water Level of
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Field of 2,957ha and for
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Scenatio for regulating flood

Annual water storage at end of year (Mm?)

Scenario for regulating flood

6.21-7.20. 71.21-8.20.
Scenario 1: EL 100.1 =, EL 100.1 n,
Scenario 2: E . EL 98.0 n,
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Table 4. Annual Summary of Simulating Water Storages in Baekgog Reservoir with
Normal and Withdrawal Limit Operations
Water o Instream | Deficit Mean End
. . . Irrigation Rr
Size [Scenario| Operation storage Mri/y) flow water storage (%) storage
(M) T Mty | Meify) | (M) | (Mnity)
| normal 21.75 32.60 252 6.43 15.74 71.3 16.98
withdrawal limit| 21.75 31.51 2.40 0.0 16.77 100 17.80
’ normal 21.75 32.17 2.52 5.63 14.09 68.2 15.50
L1001 withdrawal limit| 21.75 30.87 2.35 0.0 15.27 100 16.49
. 3 normal 2175 31.47 2.52 6.06 12.60 61.4 13.88
withdrawal limit| 21.75 30.14 2.31 0.0 13.88 100 14.87
A normal 21.75 31.97 2.52 5.33 13.80 63.6 15.08
withdrawal limit| 21.75 30.75 2.34 0.0 14.95 100 16.02
5 normal 26.67 33.43 2.52 463 19.88 81.6 21.07
withdrawal limit| 26.67 3293 2.44 00 20.65 100 21.85
6 normal 26.67 33.19 2.52 507 18.83 79.5 19.33
EL 102 withdrawal fimit| 26.67 32.45 2.41 0.0 17.95 100 20.17
e 7 normal 26.67 32.52 2.52 5.62 16.03 727 17.30
withdrawal limit| 26,67 31.75 2.38 0.0 17.04 100 18.16
8 normal 26.67 3293 2.52 596 17.54 795 18.77
withdrawal limit| 26.67 32.29 2.41 0.0 18.42 100 19.58
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