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Operation Rule Curve for Reservoir with Low Areal Ratio of
Watershed to Downstream Paddy Field

L -

Noh, Jaekyoung

Abstract

To provide a operation rule curve for reservoir with low ratio of watershed area to paddy field
area, Duckyong reservoir with watershed area of 15.8kd and paddy field area of 1,071ha was
selected, in which 4 meters are being heightened and full water levels will be increased from
EL.26.0m to EL.30.0m, total water storages from 365.6M i to 708.0M ni. There was no
operation rule curve that satisfied over 90% reliability of water supply in reservoir with
watershed area of 1.48 times of paddy field area. The differences between observed and
simulated reservoir daily water storages were minimized to determine parameters for simulating
reservoir inflow in case of paddy field area of 550ha from 1991 to 2010. A operation rule curve
was drawn to have a maximum storage with total water storage, which was in paddy field area
of 700ha with ratio of 2.3 between watershed area and paddy field area. This case showed that
annual irrigation water supply was 668M ¢ and instream flow of 57Mn?, water supply
reliability of 55.6% in normal operation, and annual irrigation water supply was 605M m' and
instream flow of 38M nt, water supply reliability of 95.6% in withdrawal limited operation.
Water supply reliabilities showed 35.6% without flood regulation and 17.8% with flood
regulation in existing reservoir before heightening.
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Fig. 14. Comparison of Water Storages with Normal Operation and Withdrawal Limited
Operation by Senga’s Rule Curve in Duckyong Reservoir with Full Water Level
of EL.30.0m and Flood Regulating Levels of EL 27.0m (6.21.-7.20.), EL 28.0m
(7.21.-8.20.), and EL 29.0m (8.21.-9.20.) in Case of Irrigation to 700ha and

Instream Water Supply of 3,154nd
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Fig. 15. Operation Rule Curve of Duckyong
Reservoir with Full Water Level
of EL.30.0m for Imigating to Paddy
Field of 700ha and for Supplying
Instream Flow of 3,154n7/d from
October to March by Simulation
Based New Method

LU B L B (0 A e
JAN  FEB MAR  APR MAY  JUN

&9 &, F9uli&o] 2.3 Af-olch

%
u
o]

i
ol
il
=
<t
o
of
1o
o,
o
S
n
()
ofx
)
0,

2 o)A E 90%E 2stg o, Ig
TEHE 531 m/d, SHHRAES FIF
36%F '/, SRS 597 /i, A
2 4737 o] it

W 214 19 EL.26.0mel 71& A4
A 2HE 700ha®] 48|HA | WHETE, 10
HollA 397HA] 3 154m'2] SHHRA S5 37
3 o) Z8re] glod AA 45784 F 2970
dollA gRFo] WAste] o)t EE
35.6%°1%11L, T80l gled 3770d0
A gpRzo] dhagsle] 17.8%°) Batatgict,
Z, o= FA 17.8%004 1%

55.6%% 2715 EF FIF AGA R

3 A [e] ASF]
1 L [e) e} AT 3.0 215 E1 }‘Xé%ac}:o] %"I\—ET UH Td\‘ﬁz‘} 550ha°ﬂ
Fig. 155 Bol7]ute] ol kel 34 2yt A
ot e o ore ot ALeee ors W BRSNS FET O osotEL
AolH, Fig. 162 o} & o83 A8 43t o oo o1
93.3%° o127t} o] i F-HulE&-2 299131,
1 1 1 1 1.} 1 1.l A 1 1 1.1 1 Lol Lald ol 1 1l i 1 1 1o i 1 Lol 1 1 1 1 1 1 Lol 1 il 1 1 1
soo - N
o OO - — g g - @ g < < e —— : withdrawal Hmited __—— : normsl operation 4 g5
T soo R o
S, 500 L =
£ 400 5 s
2 aoof L =
= zo0f 25 3
100 .
A I 1l 1 8% AR F N TR I I TR L s 20
?108:'1 LA AL LA B BN LA SLAR NL AR SRS BN B LA NLD B NLAD LA SLAN A0 MAAN NN AR RSN SLEN AL SLAN SLAR BN NLEN NLAN NLEN SLAN LN BN NLED SLAN BLAN NLER SLAN B NAN RIS I:
E sf normal | 48.86 Mm*. 2.44 Mm /y, 20/45, 55.5 %, 95.7 % 3
é o % I Lo LAdA Ao N I ) %
E =0 E_ — withdrawal limit: 1.17 Mm*, 0,59 Mo Ay, 2/45, 95.6 %6, 99.8 %% E
= 100 T T T T T T T L S L e LI N B B S L B SR R B L SN L
1988 1972 1976 1980 1984 1992 1996 2000 2004 2008
T T T T T T T T Ty T—— T T
1 : -
£ g
g 5
Z =
= - )
2 .
) ; ¥zn
af — T T T T T r—————r—r————T—T—T—V—T T T T
JAN FEB MAR APR MAav JUN JuL AUG sSEP ocT NOWV DEC

Fig. 16. Comparison of Water Storages with Normal Operation and Withdrawal Limited
Operation by Simulation Based Rule Curve in Duckyong Reservoir with Full
Water Level of EL.30.0m and Flood Regulating Levels of EL 27.0m (6.21.-7.20.),
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