5418 5 3
20204 5 H

KA AR

Journal of Hydroecology

Vol.41,No.3
May 2020

DOI1:10.15928/5.1674 - 3075.2020.03.005

REMKZKD MRS EHE B ER R

FTER'.EEZEHF R O, EOH, 2 !
QMEERZW¥E £ ATHE2RE, €K 404100
2RI KF AR AW FERE, XX 430072)

T8 Z  WF T 2 W 7K SCUR VS B50R] A S 1 L 23 B U8 1 1 v i 3 A8 B S Sy TF B 1T 60 18] JE T8 Y 9 R AR P R UL I8 R
TN A ROR PR L0 S, BT IR G 45 9 )88 F K 303G 2002 - 2016 4R (8] (4 7K SC IR 10 Wil B9k}, 2 48 it 3 3R
BE 1 7K 3R 1 K VD R K SCUR U S B A AR OGBS 22 A L M 106 T TRT L EK R JE 0 2016 4 ) 4 AR U A He
2002 4EHER 0.3% ~16.2 %0, HAWTIE FFEAL 2.9 %6 ~34.2% ; BEAK B U vb R BRI 2002 - 2016 4EREAL 57.1% , HoAth
A IS K 26.7 %6 ~300 % s BE K FI BE#H] 2016 4F R AR & vb 3 AR VD 1A LE 2002 4F 43 3G K 21.6 %6 ~22. 2% .
5.7% ~40.6 %  H AT T 43 0 FEAR 13.6 %6 ~82.9% ,6.7 % ~88.8 % s 2 B [l M 56k phy i 2] 55 HE P M 4R 4 5 Y 4
BV R AR Y R R R ARSI E R DR ERA AR P R AR R R E
RLAR R L T JEE A U v et R R R R AR B B AR R R 29,906 144.73 %, T YR Vb L HE VD LY 43 S 3 K
55.72% .113.7 % ; P4 la & 1 A1 U8 V0 52t LR i1 e Vb i R R CHEVD LU AE B R LR AR 24.06 00 ~88.24 %, =RIK E

FREEV HAE FIRRAR T IR 22 0 A A 0 O bk A BURE L B T HE VD e R VD Ll A R TR JE W A Y E K

KR W BE W 5 K U R S K SCUR VD S B ek
FEASES TV142 XEKFRERG A

IR0 e ) e TR A 2 KR K AR TC AR K
TR LK TE K UK AEEERARE ROF R 1
PE 5% 0 CEL BB DU 11 433k i3 4 TR 3, 0 T e A
B A T P 3 B L AR YT (2 RS, 20000
T B2 T8 7K 2 R I8 V0 2 i A B VL v Ui 1 B T T K 9 U
I 5 1 3 Y o A ARt (CRE R AR, 2014) L g
WK ZR 1 K VD5 R IR A 5T 30 . 2R SRS (2008)
I HE H 1951 — 2005 4l B2 i X 4 28 4k F I LR
A, THEE 1951 — 1998 4F [H] 4F 42 3t 5 A1 v 1] A4
MERE »=0.9013 (Z= 5 55, 2005) = 12 15 5%
WF5E 2 I B2 116 1974 — 1998 4F [A] S 1 # 3 2 it
TR ARy 35 DX S A7 7 o . 29 M 5 (2013) WF 92 4
HR IR JEE B DX = 0 AT K U o L D KA T U R B
WU K V0 5 28 S A 35 ik A e . R %
(2009) W 5545 HH ) 2 180 e 10 Ui AR ik 2 i v s 1 o v
AU, FOR BRI AR T B R K. IR

WHRBE#:2018-09-29  fEEBH:2020-05-06

E & WA 5 RRR 2 A5 1 BT R E (este2019jey)-
msxm1865, cstc2018jeyjA); B K T # Z& Bl % 4 R #F 58 1l H
(KJQN201901239.KJQN201801224 ,KJQN201901221) ,

EE @A : IR 1991 4R 4, 53, SCue i, 4+, A 8K 2 98 v
WS TAE . E-mail: wangzhengcheng194(@163.com

BISIER B 1980 4F4E, 53 082, W1, NS5 000 3 Y v
5L TAE. E-mail: maohaitaol234@163.com

XEHS 1674 - 3075(2020)03 - 0032 - 10

e A5 (201 1) 4 H R B W90 8 10 i R e H4 B S U

PEAb AR AR 3 B VD AR SV R
KR ESBUE M HTIK R FEE Al (H EiA S
B AR BT EERE T KA i N 1 A1, IR B 4 KR
T[3E K SR Vb W I BSOS I AN 58 L R H s b g v
GERE s AHLR VX 7K B R 14 T & R L Bt DR | A
Bt R LA B i 3 AR A B A A i 4R B E R I (Su-
mer B M et al, 2004), it/ LEWFFRAK R
ZAE A AH DM L B AR AR B S0 2 8500 A8 AL R AE 3R
TEAM E SHON AL . R E (2013) iF 58 R B
B ] Hh iR B ] O SR AR A R R VD R I OE A
X, L1999 W5 A3 AL BT i A R i e S
B BRI Z A — R DG E R, A
S5 (1998) 45 H i b 1t H P RN R 22 DE) Y 56 R BT A
KR BAE 0.5199~0.5887 , ki Vb & A A2 7 & 2 6] A
A BE V& AR R EALE 0.88 DL I,

CL G 5% 38 BRI BE 80 1 7K V0 R L (H HL A
S AT BE T 45 7K 2R IR JE 8 YT DRV L B K T K
ARG /N ST N A RGN 1 T K DR LY UL R T e 5
T 285 6] 4 R DG M 1T 1) A 5 B DL L 45 9T 3 1) 7K SC
T 1 eF 1) S 3891 e v 1 5 e KA 7 R B B I, 7K SC
Yo vb 2 BRI A Sk 8 45/ . AR SO T e W /K
ZA T AR P K S ) W B R L R G IR S T
K R B K Vb, £ B SPSS H1 A Pearson (7 SR b )



2020 % 3 HA

FOE R R KR KD R R S B By A K MR

33

Fl Spearman (Ht J7 /R &) J& A0 S P40 M7 WF 98 7K 3¢
Ye b 2 BB B9 AR O A 3 — 25 43 A T JE 1) e v 1 e
e AR A Sy B DA IR JE T 9 T RRURE M UL
AR A ROR HEEE L e S

1 FREEMRE R BRI

5T X IE R

B 5 DX 3 YT 3 3 e ) £ 2K R A
SR AN NN -/ NV A TN ST R URE
1] JEE W) R TR 22 B 2 A 4% T T8 R I Ji2 33 ) 11 5
BT PR K S g3 50 D Bk B R AT
UL E Va8 WL 5K BE 5 88 L el B 0Ll (A3t 9
Ao W K AR B K S Y 2 A AL AR P 1

1.1

B 1

® JK3ruh
O~@ K 3k
m KRR
Sap
KIIFERAESRKRRKXEDH

Dongting Lake aquatic system with locations
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of the nine hydrological control stations
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Tab.1  General information of the Dongting Lake water system and hydrologic stations in the Yangtze River valley
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Water and Sediment Characteristics of the Dongting Lake System

and Correlations Among Parameters
WANG Zheng-cheng', MAO Hai-tao'*, QIANG Yue', LI Li', LIU Yang'

(1.College of Civil Engineering, Chongqing Three Gorges University, Chongqing 404100,P.R.China;
2.Institute of Water Conservancy and Hydroelectric Power, Wuhan University,
Wuhan 430072,P.R.China)

Abstract: Dongting Lake is a large, shallow lake in northeastern Hunan Province, with three sections
(east, south and west) and connections to numerous rivers that form a complex aquatic system. As a flood
basin of the Yangtze River, its surface area varies greatly with season (annual variation 2 800 — 20 000
km?) and it plays an important role in water and sediment exchange with Yangtze River. Further, the wa-
ter and sediment characteristics affect its flood control capacity and the utilization of Yangtze River water
resources. In this study, the water and sediment of Dongting Lake and tributaries were characterized and
correlations between hydrological and sediment parameters were systematically analyzed. The study was
based on data generated by hydrological and sediment monitoring at nine hydrological control stations in
the larger Dongting Lake aquatic system from 2002 to 2016. Control stations are located at Xiangjiang Riv-
er, Yuanjiang River, Zishui River, Lishui River, Songzi River, Hudu River, Ouchi River and Dongting
Lake. The objective was to provide theoretical support for sediment control and treatment in the Dongting
Lake system. Results show that the annual runoff of Songzixi River, Lishui River and the Dongting Lake
increased by 0.3% - 16.2% , while other rivers decreased by 2.9% — 34.2%. The median particle size in
Zishui River decreased by 57.1% from 2002 to 2016, while the values in other rivers increased by 26.7 % —
300%. The annual average sediment concentration and annual sediment load of Zishui River and Dongting
Lake in 2016 increased, respectively, by 21.5% - 22.2% and 5.7%— 40.6% compared with those in 2002,
while the corresponding values in the other rivers decreased by 13.6% - 82.9% and 6.7 % — 88.8%. The
strength of correlations among paramenters was in the order: annual average sediment concentration-annu-
al sediment load>>annual runoff-annual sediment load™>annual runoff-annual average sediment concentra-
tion>>annual average sediment concentration-median particle size~>annual sediment load-median particle
size>annual runoff-median particle size. The quantity of inflowing sand and the siltation rate in East and
South Dongting Lake decreased, respectively, by 29.9% and 144.73% from 2002 to 2016, while the quan-
tity of outflowing sand and the sediment discharge ratio increased by 55.72% and 113.7%. The quantities
of and inflowing and outflowing sand, siltation rate and the sediment discharge ratio of West Dongting
Lake decreased by 24.06% — 88.24%. Generally, sediment impoundment in Three Gorges Reservoir has
been beneficial for Dongting LLake by decreasing the inflow of sand and the siltation rate and increasing the
outflow of sand and the sediment discharge ratio.

Key words: Dongting Lake; water and sediment characteristics; hydrologic and sediment parameter corre-

lation



