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Abstract

Jingjiang reach in middle Yangtze River is diverted at the three outlets into the Dongting Lake. After the
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impoundment of the Three Gorges Reservoir, annual runoff of the three outlets accounted for the pro-
portion of Zhicheng Station is about 12%, of which Songzi outlet is the highest, accounting for 7%. Due to
the water and sediment changes in Jingjiang reach and water conservancy project construction, the dis-
charge of three outlets gradually decreased, and the attenuation magnitude of Songzi outlet’s diversion
discharge that gradually decreased is the minimum of three outlets. Songzi river is divided into the east
branch and the west branch downstream Dakou. The flow diversion ratio of east branch is decreasing
faster than the west branch. To reveal variation characteristics of discharge and flow diversion ratio in
the west branch in different periods since 1956, observation data of hydrometric stations in Jingjiang
reach and geomorphology of river channel were adopted. Variation of discharge and flow diversion ratio
in Xinjiangkou station in different levels of discharge has been analyzed based on the discharge in the
Zhicheng hydrological station. Using the geomorphological scale of Xinjiang outlet river channel, flow
capacity in the west branch was analyzed. At the 10,000 m3/s, 20,000 m3/s and 30,000 m3/s in Zhicheng
hydrological station, the flow capacity in the west branch weakened, unchanged and enhanced, respec-
tively.
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Figure 1. Sketch map of three outlets of the Jingjiang River
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Figure 2. The hydrographs of annual runoff and sediment discharge at Zhicheng
Station since 1956
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Figure 3. Interannual variation of shunt volume in Songzi outlet
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Figure 4. Interannual variation of shunt ratio in Songzi outlet

4. MEEO IR FPREN

Table 1. Statistical table of shunt volume and shunt ratio of Songzi outlet

F 1. MEODRSRER TR SRITR

R, AN IOIE M VAR
I Bt PR EA0 ™) — - e s - s -
AWEA M) AUH(%) SREAC M) (%) BN m’) (%)

1956~1966 4525 3226 7.1 162.6 3.6 485.2 10.7
1967~1972 4302 321.5 7.5 123.9 2.9 445.4 10.4
1973~1980 4441 3227 73 104.8 2.4 4275 9.6
1981~2002 4441 291.8 6.6 79.04 1.8 370.8 8.3
2003~2020 4282 2493 5.8 56.50 13 305.8 7.1

TE: B 1956~1991 SEESKIRETRL, RKEHES + KHEFRBZIRE.

3.2. BRELZHNSRERSRILHZEN

ST A S IR AR A S TR st s R e K e R, RN IE 53 T8 40 e I R K.
% 2 RIS 10,000 m*/s. 20,000 mY/s. 30,000 m*/s. 40,000 m®/s ¥ B S AT T RARE 00 B e A T HL IR AR AL
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Figure 5. The relationship between the shunt ratio of Xinjiangkou
Station and the high flood discharge days at Zhicheng Station
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Table 2. Shunt and shunt ratio under different flow levels in each period of Songzi outlet

F 2. MEOBHBRAEREBRNDRE TR

T N B WHLOE BiLHsMmee  WEN S RE  WERREE B RE IR
(m'/s) (%) (m'/s) (%) (m'/s) (%)
1956~1966 496 5.0 176 1.8 672 6.8
1967~1972 530 53 72.5 0.7 602 6
12;9/20 1973~1980 457 4.6 423 0.4 500 5
1981~2002 365 3.6 4.5 0.0 369 3.6
2003~2020 270 2.7 0.3 0.0 270 2.7
1956~1966 1649 8.2 826 4.1 2475 12.4
1967~1972 1781 8.9 734 3.7 2514 12.6
22;9/(5)0 1973~1980 1739 8.7 538 2.7 2277 11.4
1981~2002 1577 7.9 356 1.8 1933 9.7
2003~2020 1608 8.0 362 1.8 1970 9.8
1956~1966 2431 8.1 1335 4.5 3766 12.6
1967~1972 2779 93 1296 43 4075 13.6
32;9/(;0 1973~1980 2569 8.6 998 33 3567 11.9
1981~2002 2469 8.2 782 2.6 3251 10.8
2003~2020 2626 8.8 823 2.7 3449 11.5
1956~1966 3280 8.2 1975 4.9 5255 13.1
1967~1972 3688 9.2 1932 4.8 5620 14.0
42;9/20 1973~1980 3707 9.3 1653 4.1 5360 13.4
1981~2002 3614 9.0 1359 34 4972 12.4
2003~2020 3779 9.4 1303 33 5082 12.7

Bk 10,000 m’/s FESME R, FAEE 20 ELIT IS RRIZ BN, T EE S — I BE(1956~1966) ] 6.8%1k /) %5 5
LI BE(2003~2020) 18 2.7%, L LM 5.0%08/NE 2.7%, H ETIHEM 10,000 m’/s i & O 2 A7 B 20,000
m*/s 2N, BG4 e A I BN, ZIRK BE B K AT S I BEELE:, AR 3 30,000 m/s
ZAET UK PE E K G B KT — I B LU A BT O, BV 1 43R b 3G O, D W R A A AR A s Ak 40,000
m’/s ZAF N, FAEET 20 L AR K S 30,000 m¥/s 433 ELARARABL, 08k K P 5 K s BRI — I BoAA i 1 0 L
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Figure 6. Correlation between shunt of Songzi outlet and flood peak at Zhicheng station
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Figure 8. Water depth variation of Xinjiangkou station section
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Figure 9. Section area of Xinjiangkou station
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