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Abstract

The paper briefly describes the complicated water network system of the Songzi River. It comprehen-
sively and systematically analyzes the Songzi River’s formation, evolution and characteristics. The Songzi
River develops as the biggest flood channel for shunt under the constant silting-up and the shrink in
three outlets and the progressive decrease of sand and flow diversion because of straightening the Jing-
jiang River’s bend. And then the paper emphasizes that the Songzi estuary comes into being a lager bank
caving after the operation of Three Gorge Project. The sediment generated by bank caving continuously
moves to the wide and shallow branching channel to deposit, which certainly will speed up the sedimen-
tation of the flood channel, increase the strength of the choked flow, give rise to the great change of river
regime and bring about many negative effects. The crucial point is that it will expedite the shrink and
decline of the Songzi River. It particularly expounds that we need to always retain the Songzi River for
the long-term need of flood prevention of the Jingjiang River and the solution of serious water shortage.
The paper points out the importance and urgency to keep the river flow through all the year and puts
forward some relative engineering measures for planning and design department to refer.
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Figure 1. Distribution map about three outlets of flood channels of
Jingjiang River
1L #I=OsbEsmnEE

HEN TR E BCATIRE B 1 48R0 AT, AR T, AR o KTk “—/Nk7 AU, H
LIRS R ATIA 2.5~3.0 73 m¥s, B VRIDFR SRS IE AR N 4E, FAMEI A 20t 20 4EAR LS RIFEN T 78
LS EEAdIE 2=
3.2. ZRABEITRI= OB KEARERTRESE, WETRAE N

FABERTTE UG, R EATTIR VD4R B R W BE AR, 330 O = M AN i v B F, LI e 2 3 P
RIBIEAR; BEAHOE R R UALENR, LRI/, SR IS PR R SRR 2 40 . DR B b TS i Y ] i
BB R, TR R E pp IR AR R, 0 1 BTR .

18R, ZWOKEEIBATRT, M 1952~2003 4F 51 4FHL, = I IE M AN FR SRR 2, 3 IR TR AR
Bk 31,795 5 m®, = LI R R IR AR B 51.6%, WATR SR (5 km EIARE) A 1.83 3 m®; TRAREI
UEIARIA R R A 17,093 77 m®, (5 = I RIS IR B 1Y 27.7%, WARGRAE N 0.95 77 m. BEARLLE:, AR
FPAFABE AL, FELTAI 2 B AFA LT (1) 1.86 1541 1.93 . Ui BFE IR RRAL K, FABETRTIR BT 28 /8 o
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BT oy AN E k. RO R T AR . SRR AR AIE AT, TEAKRME, = OE R AR R
Mele Forr, ARG RIEOR[3], &R R E NS, R = LR R I T R AR, BT
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1) %35k, “TFHRVLRZE D A1(1956~1966) " , R R ERA, ot 14.1%, 1m0
SIREACA 10.7%, JEES —; B FIRVLEES (1967~1972) 7 I, JLAEMHUEL, FEHATCA 9.1%, FAELH

Table 1. Statistical table about the change of sediment quantity of scour-silt in the three outlets of the Jingjiang River

# 1 RIS DERRET A ARBREITREM: HRER m*, B E%)

ARG PR FE b FA RV TE G
T H I B
MURAE B MRE B WRE Bal tE Aol g Aol
1952~1995 16,745  29.4 7080 12.4 28,689 50.4 4424 7.8 56,938 100
1995~2003 348 7.4 1317 28.2 3106 66.4 -95 -2.0 4676 100
PERLINS=y 1952~2003 17,093  27.7 8397 13.6 31,795 51.6 4329 7.0 61,614 100
2003~2011 —-3521 -468 -1493 199  -1769  -235 -737 -9.8 ~7520 100
1952~2011 13572  25.1 6904 12.8 30,026 55.5 3592 6.6 54,094 100
1952~1995  389.4 294 1647 12.4 667.2 50.4 102.9 7.8 1324 100
1995~2003 435 7.4 164.6 28.2 388.3 66.4 -11.9 -2.0 584.5 100
SNy 1952~2003 335 27.7 164.6 13.6 623.4 51.6 84.9 7.0 1208.1 99.9
2003~2011  -440 -46.8 —1866 -19.9 —2211  -235 921 -9.8 -940 100
1952~2011 230 251  117.0 12.8 508.9 55.5 60.9 6.6 916.8 100
1952~1995  1.10 1.23 1.96 2.86 1.53
1995~2003  0.12 1.22 1.14 -0.33 0.68
(5 kfgﬁ{’ﬁ:‘%% 1952~2003  0.95 1.23 1.83 2.36 1.40
2003~2011  -1.25 -1.39 -0.65 -2.56 -1.09
1952~2011  0.65 0.87 1.49 1.69 1.06

e R -7 SoMhE, 7 SORUARE, AU 4K 353 km, FEIBIT 4K 340.6 km, JRIEW 4K 134.4 km, FALRUEEAK 36.0 km.
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Table 2. Annual value table about comparison between the peak flow of Zhicheng station and the flood diversion flow of three out-
lets

2 KIIREHIEREBREN = N ERERMNBRENETHRCENM: RE m’s, BHHEY)

B =Rz A FAE I KFH it
HH MEH 2RE it 2RE AVith©) H=0aut e e S=0au e it G =0
1956~1966 21,900 438 7350 14.7 33.6 2570 5.1 117 12,000 24.0 54.8
1967~1972 18,600 37.2 7300 14.6 39.2 2440 49 13.1 8900 178 478
1973~1980 50,000 15400 30.8 6730 135 437 2250 45 14.6 6400 128 41.6
1981~2002 11,400 228 5800 116 50.9 1910 3.8 16.8 3660 7.3 321
2003~2012 11,200 224 6010 12.0 53.7 1900 3.8 17.0 3280 66 29.3

Table 3. Annual average runoff and diversion ratio of import control station of three outlets of the Jingjiang River
3 M= A9 EH DEFS SN EENRRES SRLEITREM: BRE 10°m’, 5Ftk%)

Lyz4n| K 3 1
- ;gg BT EMEE B BERMM BKHM WbD
m & » ®”R & & » R”R & B £ £ % & £ B £
KeoOm WM OWm W K W R W WM WM W Ok R KW

72 H # W =2 W & W # tH # W & &7 tt

=&t

(Tl%sg_};zggﬁﬁﬁ) 4515 3226 7.1 1625 3.6 4851 10.7 2097 46 488 11 5880 13.0 636.8 14.1 13316 295
196.7~1,972 4302 3215 74 1239 29 4454 103 1858 43 214 05 3688 86 3902 91 10214 237
(RIS 1)
1973~1980

(He 25 5 T ) 4441 3227 73 1048 24 4275 96 1599 36 113 03 2356 53 2469 56 8343 188

1981~2002
(B MIIEAT 5 4441 2918 66 791 18 3709 83 1320 30 100 02 1724 39 1824 41 6853 154
2 = ATHT)
2003~2014

(CARALIET ) 4111 2387 58 538 13 2925 71 902 22 4218 01 1033 25 1075 26 4902 119

N 10.3%, FF =R EE. BULLLE, S R b — BRI, AT R R RO, kSRR
FRE IR TRAE R o B R IRIVE R Gu 5 2 Rl it i) 23 0 SR Aok i) B2 S N, B2 S U G R B = 11
BRI IE BT B “ =X AI217 )5 (2003~2014) 7 = HAEBI ML E R FER 11.9%, Hrh, Fa
T 7.1%, 5 RIE G 4.8%.

2) = g R A SRR B N s BAER 3 “ SR MK 4102 47 /5 (2003~2014)” 5 ¢ R HIVE A |
(1956~1966) " I B AESAME AT Eo A, KA RETTIR/D 192.6 42 m, VailiE 39.7%: Fib I /b 529.3 12 m®, Vi 83.1%:;
FEIERkD 119.5 12 m®, kg 57.0%; HsE . JRE LRI O, FAREIRI BN

3.4, ZIRAEBITIRAETRRIEK, (BIRERALIE, MmERER

1) AAVETAT R K

UK PEB K S, TEAK R, ENGEIE, I AR A ORI [ 1] o YR T R R 1) b (L
4)535128 3521 F5 m3. 2321 73 m®; pRISREE 2510 1.25 73 m3 A1 0.85 J5 m®, KL (1 v R 5 e o T 4 )
FEVMIRT(Y) 1.52 f5 R0 1.47 £ DL R, RABREVRABUN, WRIK, B4EENEE.

2) Fa PG AE B PR A BRI, R B

563



R EIT AR 5 36 PR 7T

=ZWKPER K 11 4(2003~2013)2K, FAWAW FIT TRAR AR, ST 1 ML M——m Bk, Kith
AW DR BT, WL 20 Horh, AAWEI B /R 96 1% 8 50~70 m, KB 1400 m, 13RIHIAAZ 5.8 75 m? [6],
Table 4. Scouring and silting change of the flood channels in three outlets of the Jingjiang River after the impoundment of Three

Gorges Reservoir
= 4. ZARAEKEHITZ O3GE AR T LR (2003~2011) (BfL: HRE 10° md)

e 4 T By T[4 (km) R A STHMETT A it 7K T A
1B G I~K 0 24.0 -750 -501 —-293
ey KO~B K ki 18.2 19 6 6
[iE-2CEN KA~k LG 115.2 -1216 -918 —443
3 HE~NEH 314 -261 -313 -221
FAERI K R
SEF 49 3 3 5

pisat 10.0 98 —60 -46

R % KHE~/NE 149.3 -1218 —755 -550
A ] (&) 353 -3521 -2538 -1542

PRI K R A~ % 134.4 -1493 -985 —463

[N S S B O~H RS 36.0 -737 -715 —604

B H I~ R 16.6 227 —-226 -135

R HR FEMbEE~TEIL 160 -1072 —474 -196

FIBIT K 2R Hh S £ BT ~F A 92 -552 -317 -76
(i3 Fh B~ e 72 —470 —-294 —263

F Ity i) 340.6 2321 -1311 -670
= MytiE (i) 864 -8072 -5549 -3279

P
/ ERIE

= 2008AEEE,

— 2012HFRER

Figure 2. Location of the Songzi estuary’s caved bank of the Yangtze River
2. WiIIE OB E AL E E
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BRI VD K EGORAE LT 1A 2 8 km &b 35 A0 S8 B FFHERUBSE U, o AR /K ARUK T 1.0~1.5 m,
BEARRN, A RARE TS Wit STRATIE TR KA i, S BRI TR . 2 Arid o8, KL= 4ligfT)a,
A By, TR R AR PRV AR T R A A RE T, Zeid TR BN, KRG SR, N
EPER ARSI, FEUIEPHER, TEBOYTEREIE, AN .

SZEVLERRRY, RGBT, = TESE B T ek, EARTIEE = 1R B AE A
b, RATETE B S AR IRISE SO = R R AR

35 WMEOBFEEREXASBUHETRAIITEGETE

YRV ARNEIEVI VDN b A i WL 2 R S A b 3 d /S A R AR N VX = 2 P R U305 S e & v 2t U
WA, J 2 AN AR B 80 2 A Jo Dy e LTI, S PRI A s AR DT i 55

1) FEAEFAREIT I T DE, BN LT - SR TR A F ARG K, A28l D TAMRIT A KA Rt — 22
FH, FREEETGIAR T E Bk R, H T R O B, TR A AR A R R 4
AR TREZER], e A R iR .

2) WA DTH A AN, R A TR DU IR A W AR B 1T A B8 DR BRI PRt e
AR, IRBHIR AT, SE AL K WAt i (8] [4] o

3) BHEPIEINRRR SR, BRI POE S, LRt Ae ) HET RS, B IE P B A Bk SR R B ) 5
R AR AT, IEARFE IS s

ER PR, FaE 0 T BNk A R 51 A B ORI A AR A S R B S IR, JCH R I R 2=
AHToHERE, TEEFERA, R ANRELLERSAENKE T &

4. HUREEBMRELA
4.1 MFEEEWETHENEERREENX

1) RITA B KOz 5 22

AR = Rkl DR AP B, U KA & Kis 1T fa, = AR E SR [2].
PR CBORME 7R, L LEE = R B KT B AR R 1 12% /4. M=, AR B2 i B i
KEGUE, HorHiRE b BB EARR R 7%0h b, V=T 3R 59.7%. A A BEF PR ZE, M FRE
= U TE R AR PO R 2R A A R AT T AL

2) BT R R X 7K R

ZHBCGERAKME R, DA FFEECEE L EAER[2], FEHI KT TS, okt 24 AN
T T 18], — BRI B LA b, R4 10 A 2IUREE 4 A#EBIN . W, I8 A BUK Y E 25,
IR B TG A PIE KR, R A KIS S/ E U0 H i, il ORI S A E
R, RE RS ANRA 43S AR a6 Ko

LR EPTE, KAMAESFARERIAAAE, AL EIREEHK, e, HAERRIKE L.
4.2. KARBWSTH IRAFBROFHS TIEE
4.2.1. KEAREMALTH L FRRN R EHRMT

KR BRABETT, FHEAAETBR A . —RAKIIR KA — & B0 /KR (BT 5E 300 m¥s) T LAAEZA #A
BT s REARTT AT BERRRETT AR 7K R 3E AFR LT 1T s =5 BE A KA BATT (T R /K BE S AE Ut IE A & HL 0 I
A R .

ZEIE, 2014 FEAHKI, ZARAL T MR NN 5760 mPfs (B El), T HFFSE N 1R, KEZH

565



R EIT AR 5 36 PR 7T

H #[E 6000~6500 m%/s i LA b5 H ¥ b EKRIBE 00T, EBCEMRIIEIDIT. BT, BT ER R 4lK
PEREBE A RIS IS, =K B RN R E ATIAS] 7000 m¥s, I B E ISR AE VL R R sk, it
KATHAE A 7R TR 34 B 7000 m¥s 247 B LA b o A5 FATE 1 4330 300 mP/s AN &, SHhA#E O R i KT
ERIfE . KB R IR, RERNIM R AR AR C A R A&

422 ZIOMETREBRASRBNEETRE
1) FABEO TR E, AR KSR TR
2) FABEIT LS AR S ™ B TR VR B IR TR, St B v 40 U B i o B — AR VRT3 5
3) HIAT R ELIE K I T AT TR

5. &1

1) VATTE MRS A MR UETTE S MR IR, SRS AT R, = PR E KRR AR A, IR
HOPTE AT T AR S PRFFEE A o A BRI AR BN . = WAL K5, KA BEI A = LR TE R A b Rl
{ELLE T8 70 DB AT I AR R Jon o BELIAE o

2) —URAXAIZAT AT, FARLRIAE = 0V S R R, JRIR /), R 2E /N TR, =R ALIE AT )
FE TR A /N, FAETRI ARSI s FABGIAE = 1 3 AR LR R S I, JRIEEN, SRR RAE = 17
P FF SRt R h K N B R i 1 o

3) =WRAXALZAT G, FARAR O DR AR R, e oREOI AR S R PN o, B A A%
M= TR

4) PG BEFA LT

PG AR R FOROME, — R RITHHFR T 2, AU HUK M F 2. B RIS, &
Xz, HEREnE.
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