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Abstract

In order to alleviate the flood control pressure of Panzhihua City at the junction of the Jinsha River and
the Yalong River, and rationally utilize the flood control capacity of the cascade reservoirs on the lower
reaches of the Yalong River, a joint flood control operation of Jinping-I and Ertan reservoirs was con-
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structed with the goal of the smallest flood peak at Panzhihua Station. By extending the peak staggering
duration and reducing the peak staggered flow, 20 sets of joint dispatching schemes were obtained, and
solved by dynamic programming; the first-order seasonal autoregressive model was used to simulate the
flood process in the main stream of the Jinsha River, and flood control risk rate of Panzhihua Station was
optimized by the entropy method-set pair analysis method. The results show that the joint flood control
operation of Jinping-I and Ertancascade reservoirs can make full use of the flood control capacity of the
two reservoirs and effectively relieve the flood control pressure of Panzhihua City.
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Figure 1. Schematic diagram of the location of the cascade
reservoirs and Panzhihua City

1. BEIRBKESERIETNEREE

Table 1. Characteristic parameters of Jinping-I and Ertancascade reservoirs

1 MR ZMKERFESH

K TR ZKAE/m Bt KAz /m Bez K br/m Bt 251z m® W M m?
b —2% 1859 1880.54 1882.6 16 49.1
b3 1990 1200 1203.5 9 33.7

BRAETAL T &30, R AICAL, e CERACSARIERD PlE, 8% 4iiE N 14,500 mYs. f
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120 ANEFBE, 0 P A B b OO0 Ak VR B i SR AT PR, E TR (R B R B MK P AN L& B AR
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X T AEBTRAR S KR, — B e R AR L A2 R AN R e i P = b i 2 7 3[8],  BL T T AR e HE
FULRIRAORS i BRDE— SUK R TR, Rl MK PR BE B BRI, R G H iE — K R T

DOI: 10.12677/jwrr.2021.102019 188 KGRI 7T


https://doi.org/10.12677/jwrr.2021.102019

T2 TR K P 2 37 PR B e 7 AR i

AUSTTRERT L, B BE — ZUK R R MR B, MK PR R e R 2

3.1.1. $RBRF—4RIK EEdE iR BE A
bR JCR PR B, PR R IR EARE N BB — UK PE S MK I SR AR B EC AT
JE X TR e A MK A e f /N MR R RO N, R AT SR AR B — G (P A . YA R U R
1) #p B — KRN T BE I e vr S s /K A7 1882.6 m B, 7K 2 4 L ] g it B idE A7 R
2) B —BOKPE KA T 1882.6 m i, KR L H AR MR KN 22 4, KPS IESR AT it

3.1.2. ZREIK EESAIEE B AL

AR RE p, AR IE I RS TR R A O, ARV P E S TR A 5. AR
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Table 2. Initial dispatch plan of Jinping-1 and Ertancascade reservoirs
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Figure 2. (a) Jinping-1 Reservoir flood control optimization dispatching map; (b) Ertan reservoir flood control optimization
dispatching map; (c) Flood discharge hydrographs in Panzhihua City before and after dispatch
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Table 3. 20 groups of program combinations
F320EFRAEHFR

T U B
MR T — 58~100 56~104 52~107 45~111 27~113
BNl T
4300 (m®/s) E VE Y E ] EX ! ES
4100 (m°/s) EL VE X EX: UES) Ji % 10
3900 (m%s) HE1L FHE 12 FHE13 JE 14 JE 15
3700 (m%s) JE 16 Y JE 18 JHE19 Ji% 20

Table 4. Target characteristic values of 20 scheduling plans
= 4. 20 tRIFEE S RV BARHFHEE

HbF % — KEERER
TRR pmi ReokR AKR EANTHRRR O ROCFENRR  mekfn Aok PEUERE ﬂf%
3 0
(m°ls) (m) (m) (ms) (ms) (m) (m) (ms)
ER! 1193.30 119175 35.63%
Ti% 2 1193.93 119240 35.63%
Ti%3 4850 1869.75  1868.76 4300 6680 1194.85  1193.45 14,500 35.63%
LEX 1196.84 1195.89 35.63%
UE 3 1201.78 1200.98 35.63%
T 6 1193.91 1192.43 38.62%
HET 1194.50 1193.05 38.62%
EL: 4735 1871.48  1870.73 4100 6565 1195.64 119431 14,300 38.62%
HE9 1197.63 1196.69 38.62%
J% 10 1202.62 1201.92 38.62%
E N 1194.65 1193.26 41.62%
E 3V 1195.24 1193.89 41.62%
Ji% 13 4600 187352  1872.99 3900 6430 1196.23  1194.94 14,100 41.62%
%14 1199.50 1198.84 41.62%
T % 15 1203.14 1202.46 41.62%
Ji% 16 1195.15 1193.84 44.61%
E Y 1195.67 1194.36 44.61%
Ji% 18 4460 1875.63 1875.3 3700 6290 1196.72 1195.49 13,900 44.61%
Ji%E 19 1198.67 1197.77 44.61%
T 20 1203.45 1202.62 44.61%
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Figure 3. Five groups of main stream simulated flood process lines
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Table 5. Flood prevention risk rate of each plan
F= 5. ERHRMEHXEER

GES 977 4L XI5 2R (%) kS 977 4L XI5 2R (%)
E! 51.921% HE1 2.389%
E Y 41.863% H%E12 0.522%
HE3 34.796% HE13 0.056%
EX! 25.806% T % 14 0.013%
HES 23.797% HE 15 0.007%
EX) 34.986% FE 16 1.977%
HET 26.489% Y 0.330%
EX: 12.110% % 18 0.046%
FE9 6.702% TE19 0.016%
HE 10 0.018% FE 20 0.006%
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Figure 4. Flood prevention risk rate of each plan
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4.2. BREHARREMIE
FR A 7K FE B UL B R G s L 5200, B sE /K e B vk B 06 1 P55 XURG: R AN BRIk 159 [6], Ak, vEIUK b vk A g
U 151 15% 11 77 58 10 A o B v /KA e e vk /KL R 28 s Je i I AT 5 RN 7 % 8~9.11~14 ¢ 16~19
10 NATAT T R i B RL - XM [15] [16], EEANE 8 NMEhR: HEBE—Zid s KA. RAKAL
TUMERCR R ML B KL ROKAL S KRR B R R AR bR . HIE R R R, X R TN
X HFRHREEAT H— b B S, 15 28 br B AR 3R 8 AR FE R:
[1.00 1.00 0.00 0.80 0.81 0.00 0.00 0.00]
1.00 1.00 000 0.9 0.39 0.0 0.00 0.45
051 051 049 1.00 1.00 050 050 0.80
051 051 0.49 088 089 050 050 0.96
0.51 051 049 0.67 0.70 0.50 0.50 1.00
051 051 0.49 000 000 050 050 1.00
000 000 1.00 090 0.90 1.00 1.00 0.84
000 000 1.00 0.79 0.80 1.00 1.00 0.97
0.00 0.00 1.00 057 0.60 1.00 1.00 1.00
(000 0.00 1.00 017 019 1.00 1.00 1.00

1 [
R H, =~ 3, fyIn fy | A =

T
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Zj:l ij

H =(0.754,0.753,0.877,0.919,0.922,0.878,0.878,0.945)

THE VAN TR KR R P 2

m
> H +1-2H,
m m
Zi:1(2k:1 Hk +1- 2Hi )
W, =(0.130,0.130,0.125,0.123,0.123,0.124,0.124,0.122)"
LT 1 2 AL ) = BB N

W, = THE AR & -

W, =(0.1,0.05,0.1,0.1,0.05,0.2,0.15,0.25)"
Wsi >kWei

m
K :1Wsk * Wek

RN KW, = AR LR AR Y-

W =(0.104,0.052,0.100,0.099, 0.049,0.200,0.150,0.245)"
ErerZI AR R O

- pp 2t -1 g
iy =, i __[1__J L m
o5 f T i T
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Table 6. Pros and cons of each plan

*6. BARMEHF

WE R uld y1E E2950
LESY 0.255 + 0.724j + 0.021i 0.9235938 1
Ji% 18 0.145 + 0.834j + 0.021i 0.8740380 2
% 16 0.060 + 0.928j + 0.011i 0.8414294 3
Ji% 19 0.063 + 0.921] + 0.016i 0.8005570 4
Ti% 12 0.027 + 0.955] + 0.018i 0.6079560 5
Ji% 13 0.026 + 0.955j + 0.019i 0.5690187 6
%11 0.022 +0.919j + 0.059i 0.2684715 7
T 14 0.016 + 0.928j + 0.055i 0.2287556 8
FHE9 0.021 + 0.724j + 0.255i 0.0764526 9
EX: 0.016 + 0.725] + 0.259i 0.0576372 10

SR ARAE EIRHET A IR AT AN, U7 1T R T R . WA 6 ATLUE HE, KRR B S SR B b I I
TUMERR N IR Y T R B IME, MIEEONFTE T R RE, IR, 7R 17 IR EE 0.330%1H
FEFTA 7 ZABAME R AL . SRR TT % 1AL, MR R Rt 6680 m/s BRMKE 6290 m/s, [&
ik T 5.84%, MR 35.62%3E 5 £ 44.61%, 5 1 8.98%, MUK 1 53.49% %K% 0.33%, F4{% T 53.16%,
A R T ERAETT PR Jy, RN, PR RIS UK AL TR AR th AR AE 22 A ATV N, 1205 RAE MR
BRI F, HEBTRIFHhOREE K B B Bk e 4. FTCASR G B, 075 17 VE R BOK PR & R B I HERE JT
=.

5. &g

ASCE R HEBTL S DT AL B A TR P 1P, ARAEHEZ VTR DR — 2. KPRt B B, SR i
PR L - BT L 45 A RORR UK PR B kO R BERA R, JF DABR R T S KR i e N oy H s, Ie ISl
RUGVEHAT R . ESRE THIRTT S, SRERBE — 20, —MERAL Pl e, JFlid @At . > 3
IR AR, 193] 20 IR BETT 5o BEJE A — itk B AR I TR K, THR S T e
AT dlariigiin g, FEMORS PR e R ARG - X MIE, MBI ZEAT I k.
PEBTHTT EATFECRIESR R — 2. MK B B LRI N, S AP B2, AR BT AR
F 77, FEALBERAE T ) B 6 XU 3R OR AR AR KT, AR ST TE & T e T BB 0K T B P D0 Ak ] P 4 g
2%, /KRS BRSO R .
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