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ABSTRACT

Droughts are natural and inevitable phenomena. Storage facilities are considered as
one of the most effective and long-terrm measures to regulate surface water. However,
unexpected droughts often cause the water supplies insufficient to meet the predetermined
target in a specific water supply system. In this study, the effects on water shortage for
different reservoir releasing policies during drought are investigated. The reservoir

releasing policies include rule curve, standard operating policy, deterministic dynamic

programming, and stochastic dynamic programming. In addition, a reservoir supply

index is defined in this study and used as a releasing indicator. The shortage indices

used to evaluate the reservoir performance include shortage severity, duration and
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illustrate the proposed methodology.
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frequency. Finally, a simplified Shihmen reservoir system is used as a case study to

Keywords: Releasing policy, Shortage index, Reservoir supply index.
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xR2 ERRE - SERIERIERBER 2B HARIEZ KT
pop | pop | DDP | DDP | DDP | DDP
ERAA% | SOP
(OF1) | (OF2) | (OF3) | (OF4) | (OF5) | (OF6)
FuraAtnaky 28.99 2391 | 632 | 1273 | 868 | 17.45 | 1545 | 10.88
(BHEILFAR)
FHARASAE 99.56 6762 | 37.93 | 3076 | 11.05 | 11838 | 81.53 | 120.39
(BHF1H5RR)
BAFE T HAEEGD)| 273 244 | 1075 | 783 | 545 | 160 | 325 | 2350
AR FHR KAL) 8 6 17 13 21 4 6 9
o FHEASAE 79.07 5843 | 67.99 | 99.69 | 4727 | 2791 | 5021 | 27.20
(F&LFNR)
BAFHRXSAE 18150 | 145.10 | 142.73 | 258.73 | 229.47 | 147.12 | 171.23 | 12039
(B¥2HANR)
48 5k K 2 (%) 53 1.6 1.7 55 6.8 1.7 5.6 17
AL 0.152 0.056 | 0217 | 0356 | 0.646 | 0.081 | 0295 | 0.126
e e 0.350 0409 | 0.081 | 0.121 | 0.180 | 0594 | 0299 | 0.400
GER(T#2H5AR) 51.78 3629 | 26.16 | 1428 | 861 | 2536 | 26.15 | 25.28
T 6 ok g 0.705 0.136 | 0.126 | 0631 | 0595 | 0.138 | 0.680 | 0.140
ook T AR () 0.667 0273 | 0242 | 0545 | 1424 | 0606 | 1.901 | 0.606
— A 0.242 0061 | 0242 | 0303 | 0788 | 0.001 | 0273 | 0.030
R 0.182 0030 | 0242 | 0394 | 0879 | 0001 | 0273 | 0.060
= A 0.121 0061 | 0242 | 0.424 | 0758 | 0121 | 0394 | 0.030
& " 0.061 0.030 | 0212 | 0424 | 0727 | 0.061 | 0394 | 0.182
f\ i A 0030 | 0091 | 0212 | 0455 | 0697 | 0.121 | 0.303 | 0.182
; x A 0.091 0091 | 0152 | 0333 | 0545 | 0.001 | 0303 | 0.121
7]( L A 0.061 0.030 | 0.152 | 0303 | 0.636 | 0.061 | 0273 | 0.152
" ~ A 0.182 0.030 | 0.182 | 0303 | 0455 | 0.030 | 0273 | 0.182
& AL A 0212 0061 | 0242 | 0333 | 0632 | 0061 | 0273 | 0242
+ A 0.152 0.061 | 0242 | 0333 | 0576 | 0.091 | 0242 | 0.152
+—A 0212 0061 | 0242 | 0333 | 0636 | 0061 | 0273 | 0.152
+=A 0.273 0061 | 0242 | 0333 | 0697 | 0 0 | 0030
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BRERAA B KR AR EERE B E - F

HEEEA SRR ER/ME - EREER - A
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R3 FEIERBRIVAKEFKIEBFNRISZ BRXFE

SDP SDP | RSIP
RSIPII |RSIP I |RSIPIV| RSIPV
(OF1) | (OF2) 1 ‘
FRAFHSBRFEEIFAR) 3225 | 22.67 | 44.77 | 3223 | 3623 | 2497 22.70
ERARXBRKEEFEILFAR) 124.58 | 103.06 | 108.34 | 103.14 | 103.14 | 72.14 60.12
HoR FA-FHHRERFA) 1.90 2.29 1.50 2.00 1.79 3.00 4.17
A FHRKBKRERA) 6 4 5 5 10 10
BAREFTHHBREGEFEIFNR) 61.41 | 51.81 | 67.15 | 64.46 | 6470 | 74.90 94.59
BRERRRBREFEFLEIHFAR) | 26614 | 227.16 | 209.83 | 221.91 | 224.99 | 235.52 | 21197
4 5k K B (%) 13.8 13.4 25 2.6 2.8 4.1 3.5
A%E 0.351 | 0.485 | 0.045 [ 0.066 | 0.063 | 0.136 0.126
LA 0.525 | 0432 | 0.667 | 0.500 | 0.560 | 0.333 0.240
BEE@EEIFAR) 37.78 | 3030 | 52.28 | 43.07 | 48.72 | 34.73 34.19
I B SRR 2589 | 2246 | 0323 | 0308 | 0341 | 0542 0.447
Bk R BRI B (RIS 2212 | 2545 | 0364 | 0394 | 0424 | 0.545 0.364
— A 0.091 | 0.576 0 0 0 0.091 0.061
= A 0.182 | 0.545 | 0.030 | 0.061 | 0.061 | 0.121 0.091
z A 0.424 | 0545 | 0.091 | 0091 [ 0.091 | 0.121 0.121
& w A 0.455 | 0.545 | 0.030 | 0.091 | 0.091 | 0.181 0.182
ﬂ\ E;| 0.485 | 0.545 [ 0.061 | 0.091 | 0.091 | 0.273 0.182
K x~ A 0.515 | 0.424 | 0.091 | 0091 | 0.121 | 0212 0.242
:f B 0.485 | 0394 | 0.030 | 0.091 | 0.061 | 0.212 0.182
. A A 0.515 | 0394 | 0.091 | 0091 | 0.091 | 0.091 0.091
% A 0424 | 0333 | 0061 | 0.121 | 0.121 | 0.121 0.091
+ A 0.515 | 0.485 | 0.061 | 0061 | 0030 | 0.121 0.152
+—A 0.030 | 0.303 0 0 0 0.030 0.061
+=A 0.061 | 0.727 0 0 0 0.061 0.061
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73'<0-7

15209
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7;"'<0.7
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1209 1,207 1'<07 1,209 3,207 1<0T7 1209 1,207 <07
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I 0.95D, 0.9D, 0.85D,
12209 v,'<0.9
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0.95D, . .
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* 4 RRBUKRIBRE 61 X 62 FZSBMHRKE

5 BEITAR

& A ER SOP DDP | DDP | DDP | DDP | DDP | DDP | SDP | SDP | RSIP | RSIP | RSIP | RSIP | RSIP
HE OF1 | OF2 | OF3 | OF4 | OF5 | OF6 | OF1 | OF2 1 11 11 v \
—A 4.5
=A 4.5 0.3 5.3
=R 4.5 14.0 | 23.5
w9 A 4.5 12.8 | 28.0
EN]
61 55 A 11.8
# | LA
NA
LA 1751 11.0 232 [ 37.7 {854 | 584
+ A 1.0 | 17.8 | 11.0 11.6 67.8 | 59.8
+—A | 110 03 | 179 | 11.0
+=A 5.5 22 1178 | 11.0
—A 5.1 11.7 | 180 | 11.0 25.4
—A 52 {219]11.0 16.3 45 | 131
EY;| 88 1221 ] 11.0 10.9 21.9 | 30.1
A 24.1 |1 22.1 | 11.0 164 | 12.3
EN;| 72 1221|110 29.0 | 36.9 209 [ 285 | 84 4.2
62 A 79.1 | 129 | 123 | 22.0 | 11.0 [ 118.4] 77.0 40.1 | 34.0 { 40.1 | 40.1 | 38.7 | 36.1 | 36.1
£ 1 kA 676 | 7.6 | 214 | 11.0 | 66 | 37.6 | 67.1 | 47.0 | 423 | 47.0 | 47.0 | 43.8 | 60.1 | 48.1
AR 99.6 | 26.7 | 244 | 204 | 11.0 | 22.1 | 24.2 3631 59 | 363 | 283|283 599 | 48.9
LA 31.5 1380379 179 | 11.0 18.0 | 38.0 | 87.2 | 58.6 | 86.5 | 85.7 | 85.7 | 12.5 | 31.2
+A 20.1 30.2 | 30.2
+—A 7.1
+=A 6.6
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