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Abstract

In order to coordinate the water utilization between the upper, middle and lower reaches of the basin, as
well as between the departments of production and ecological water, and rationally allocate the water
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resources in the basin, an interactive optimal operation model of dam and gate group of reservoirs is es-
tablished. Taking Sihe River basin as an example, this paper demonstrates the feasibility of the number
and location of 14 newly built sluice dams by using the results of long-term joint benefit adjustment of 31
large and medium reservoir dams in the whole basin, and puts forward some suggestions for optimizing
the layout of the sluice projects. Under the optimized layout of the storage project, a method of water
distribution in the main stream based on the control index method of the discharge under the in-
ter-county control section is put forward, which is of great significance for strengthening the unified reg-
ulation of the water flow in the main stream, promoting the economic and social development, and im-
proving the ecological environment.
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Figure 1. Geographical location and drainage map of the Sihe River basin
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Figure 2. The present situation of Sihe River basin and the layout of planned water conservancy projects
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Figure 3. Optimization scheduling model structure diagram
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Figure 4. Flow chart of joint optimal operation of water volume of dam and sluice gate of 31 reservoirs in Sihe River basin
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Figure 5. Flow chart of rationality evaluation model
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Figure 6. Annual average water storage before the optimization of river dam and sluice gate
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Figure 7. Schematic diagram of optimized construction scheme for river sluice and dam
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Figure 8. Annual average water storage after the optimization of river dam and sluice gate
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Table 1. Water storage status of cascade dam
= 1. BRAINE KR
) ) SEAE o & BEPERY
UES LR B - - :
ERTiE JEZE(JT m%) Hin % PEZS(JT m?) H At H PEZS(JT m?)
EGEAD 8.3 106 2.7 60 1 9
T EI(FR) 7.8 245 42 153 0 35
HRIR IR 7.5 188 33 108 1.1 4
TG IR 6.3 294 3.9 158 1.8 42
SEEUL) 5.9 234 4.4 117 1.7 39
WK KT 55 245 4.9 152 16 75
etk
Kzl . . :
= pX77E 38 504 5.4 239 2.8 50
[pLEGs ) 37 980 7.9 461 0.4 14
ZLji i) 6.8 245 4.1 164 1 23
WHVE LK) 4 545 5.1 385 2.8 286
Hpen 1.8 157 8.3 68 1.9 2
R Sil 7.3 58 32 34 15 6
TR I 3 121 7.8 79 1.2 4
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Continued
T N 1) 6.6 433 4.9 221 0.4 68
WBEBA N 36 370 7.4 158 1 17
Akl 0.4 60 9.9 30 1.7 12
AR 6.9 220 4.1 159 1 5
AL b ARl 7.2 416 38 268 1 3
#J5 S (B) 8 67 24 48 16 6
AR~ BE ML) 46 446 55 286 1.9 65
B AR LK) 26 293 7.3 108 2.1 22
R FRILGRA) 5.7 268 55 71 0.8 2
T 5.3 295.2 5.3 160.3 1.4 35.9

4.3.2. FERESE MR ESN

TR AL U DA 485 SR N2 2 B, DI P 2 4 A BKTHTTH ARG 2364 75 m?. SIU/K 584 L il TS
FEP T B% 3 T DX 358 A IR P9 224 A SRR 030 7530 463 1148 J5 mP,  BCHLAR Lt i Hi /K T T AR

4359 365, 233, 790 J3 m?, AxVATE Hri /K M AN 1388 7 mP.

Table 2. Evaluation of ecological landscape effect in river channel (10* m?)
F 2 MERESEWHRITN T m)

TH MK il =71 FEMN T KB IX ElpC
PUIR 388 230 358 976
L 753 463 1148 2364
g 365 233 790 1388

4.3.3. MFRKFEFLFIFAER

KBTI AR, W3k 3 fo. XEi R Hral 7, AR REAR & T 0] 07K 12 A K ) S
P RN E A A P EOK 12,454 5 mP, AN K& 313 5 m®, THE TR R K BRI R FIF A
35%. Hort, WK BRI A T BT T DX A R K BRSO AR A0 0 23% . 44% . 28%.
SBURA L, K E S A K BHETT AR g4 T, b R XSt 138 2 MoK BIRE, A T XA )
PR s FEIN T KB 7 T DK BEIRIT AR R 3G, SR 0 7K B A 3 B ™ 453 s XK P A 28 PR R kK

B, DA B X AR At K

Table 3. Utilization rate of surface water resources development
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T KB Hh T FINTT R B i X ke
LR 26% 43% 12% 31%
Rk 23% 44% 28% 35%
g -3% 1% 16% 4%
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Table 4. Intercounty control section drainage
= 4. BRMEHIETE Ttk E

T WK il B3 F(J5 m®) i BB R (T m) FMFTART M)
AR 8460 5303 4449
Fd 9398 6515 5570
B 938 1212 1121
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Table 5. Control index of water discharge at intercounty section of main stream
= 5. AR BERETE Ttk @1 HIHE R

IS MK M BAF T md) g RAMLTOT m?) FEML BT R LR (R )i (5 m?)
F K4 (20%) 22,896 12,899 10,224
7K 4F(50%) 10,891 5156 4690
Hii K4 (75%) 4469 1705 656
K5l 7K 4E (95%) 1394 890 357
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