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Analysis of water — sediment characteristics and influence factors of upper and
lower river reaches before and after impoundment of Three Gorges Reservoir
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(1. College of Civil Engineering, Chongqing Three Gorges University, Chongqing 404100, China; 2. School of Water
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Abstract: The deposition of sediment is one of the key technical problems of the Three Gorges Project,
which is related to utilization of water resources in Yangtze River, ecosystem and environmental protection
and economic development. This article obtained hydrological and sediment monitoring data of 11 impor-
tant control hydrological stations from 2002 to 2016 at the upper and lower reach of the Three Gorges Res-
ervoir, systematically studied the variation characteristics of hydrology and sediment parameters, correla-
tion between hydrologic and sediment parameters, erosion and deposition characteristics of the Three Gor-
ges Reservoir, and explored the reasons for the change of sediment characteristics. The results showed
that the water storage of the Three Gorges Reservoir includes impounding during construction, early and

trial impounding, which has a great influence on the water — sediment characteristics of upper and lower
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reaches of the Three Gorges Reservoir. The greater the influence is the closer to the dam. The water level
was raised by the Three Gorges Reservoir, which caused the velocity of most upstream rivers became
smaller, river flow section and hydrodynamic condition changed, the amount of sediment was less and
less, and sediment grain size was finer. Cascade hydropower stations were built on the Yangize River and
tributaries on the upper reaches of the Three Gorges Reservoir, a lot of silt has been retained, annual
sediment load, annual average sediment concentration, mediansize of sediment, modulus of sediment
transport decreased dramatically. Annual runoff and sediment discharge, annual average sediment con-
centration, modulus of sediment transport had a good correlation during 2004 - 2013, change rule of
curves are similar, there was a weak correlation after the impoundment of the Three Gorges Reservoir in
2013. Annual runoff can characterize the change characteristics of sediment parameters. Annual sediment
load and annual average sediment concentration had a good correlation during 2004 — 2013. Sediment
volume of the Three Gorges Reservoir showed an increasing trend before 2007, and then sediment volu-
men of the Three Gorges Reservoir gradually decreased. The water level of the Three Gorges Reservoir in
flood season had a great influence on the scouring and silting, sediment characteristics of reservoir, high
water level in the dry season had little effect on them. The results will provide theoretical support for
planning and design of cascade hydropower stations and channel in the Yangtze River Basin, operation
and management of the Three Gorges Reservoir.

Key words: reservoir impoundment ; sediment deposition; annual runoff; water-sediment characteristics ;

2019 4§

Three Gorges Reservoir; Yangtse River

1 WREf st

Ve Vb R) R = TR A SRR R AL, i T
VLRSS T & T4 7S il AR P v ik 3] 5. 3 x
10° 1720 VT b e AT R TR 2 K K L AR
A1, T F e e v o e Ah, iR 4l
BT 1 IRl e v B % S, BT i T R VD R R
W&, T U E K VG S R A T R AR L AT LR
WK AR S5 e vb e BRFE B RERY VD E 3 B A AN
S Z A, X T RILK K A 21 % 4 T
TTTE 36 A W 00 ) B B

H R, 52007 A0 B A 58 4 T Y VD IR FR (] 2
B EE 2 —, BRI VIR AR R R K HL
B KLV IR IRV IR FR A SR 7 Dai 461
5T 2B 2003 4F 6 H =k /K & K5 KA T iiF
b S ## . Yang Yunping 2570 $ =
U 7K JE X TS i i e P S 9 BT A A T ] o T D
N B VD RN B — R L R ] X, 2E
A T e K R B KRR, TN B K S IR
TERT RN 7= A vl b 8 Pk A2 3k R v 45 b A 4 i v
BASHT #EATE, RB AR =ik
PEE KR, KT T & b S Bt . 25800525 ik ot
3 B K ZE XS] I U V> (%) 2 ) 5 7K 2 PR R /N LK
184777 2 Tl 055 7K e B A e A % 5 W i e
W SR8 & A RN B A RS U, & R ECE VD b

Ko A A ST b s G W I R, o
VLA A YR VD R AR ) R T 43T, SN PR A
T T = WK 28 KR A R REAR P U0 64 piekl 5
IRBRLAE

2B RIT S 2 AR v AR K U R R (R £
RYAN AUV e AU SR A AL PSS a2 R/ U
K 2R EE K ALY VD B SE T T o (H e =
e 7 J2E ) 7 KO A | 9 R TR R K e kA s R
ABRZ IR DR T L  WeK U4 4 52 o R, i
BRZ RGERIBISE . PRI, A SO — Ik 28 L R i
HL B 0 09 7K SRRV W BEORL , MR 8] A1 25 8]
RGBTl K U R AR LA, 3RS A
[R] AR SR Th 2 B8] Y FH S, 23 B K A ol 21 22
P XTI TP 52, A TE B DA e V0 % = e /K 2R 1)
SN S ATL YD 16 BRI (4 ) 2 P PEIE S 4

2 WFSEDX IO e Btk i

2.1 HREKEHR

PSS XA L T35 14 TR RO F R N, 222
B M T AT B . VTR 2R B 2 A X K
SCERI A X BB B AT B T35 A 80 BB | 18]
G RTVE HMECELE U DU R | B R A
1 ASE IR SCu . Hrp @ ~ @K S T
SRR B, T OO SRR BT, F AL T



S5

B, 55 SWOKREE KIS LR UE BRI PEAE AL Ko I 5 4

SRR 5D ~ Q7K SO F =R IR iR, T X
GeRRe R, BFF KA VLK scan ) Bk Fil 7k
HL AR S A s B 1 s .

F 5% I Be Al 4 1 =i /K 2 DAt T 399 5 /K W0
EUKBNER E K, it 15 a(2002 -2016 4E) . =ik
IKEEE KRR [ RN 1 Fis

163
Fx1 ZFEEREKKA
EKH B LHEAEGY KA/ m
Jiti T-391%5 7K (2003 —2006 4§) 2003 135
WIS /K (2007 - 2012 4F) 2007 156
IEWE K (2013 4EEA) 2013 175

B ZRFEIR L o SR .
‘%@iw ZEEA upllE 3o milEE  Ei 5k WL B Wiy
|EE Rk S FEIUE A | i AN Wi |
@® @ gpx ® ® xax © =@ ®
()
| wad wEE
PR mwm
BR—% — Wit UM =
& Kk ‘i SR [ I T 225 e
(D~ kst % | e S
— KFITHE — 5 =
— I i s
BO 5T I 17 1

&1

L L AL BRGSO N =K B b R A B
BT VP2 RABK RS, A 35 5 Bt — RN % I
510 A K IR L 3l (1) F5 7K R [R] X5 78 = e K B
KZJ5 o
2.2 BHEKIR

SCHR AR T =K B K LA K (2002 - 2016
A KAV AKOR 23 51 23 150 i 10%) 45 1) il 10 U000 9%
VER B AUR . 5 7% SCAH O 1) FE 2 K SR I 5
HAOHG AR R AR & Y S E R E
R ARV ASEC VR VD A RN SR . ST
WL EcH | 25 6 75 JR AL M N 2, R G MU B — ok
b L 1 U B YN U K
3 KSR IBIPHEE S BT

R TSR F W — K 2R X K SR VD A S B
S, SCHAR 25 T 3 007 B fF 2002 - 2016 4 =
UK R b3 P DX R i 45 I 3t 540 4 ol 44T A B
ISR

AT A e A — A S R 3 Y D T ) U
s, KRR/ F & vba i g, Wik, 7
BN L | P VD e RN U o A T R AT RO
FGTHT o BEAN, XU VD (R AR | 3 5 2 B SR A VA
BORR IS T ERAZ
3.1 ERREHSW

FETHIFFE X I =K b T T e A i Bk
YRR A b 2 an &l 2 s .

ATl 2 (a) W H, p 5 003l 4 R T ARURT S 9

KLk i RAFKBIRSHTE

AL (A8 DI b I AR O A ik 25V IR VL 5
B UL LA R 2SI AR SR, 1200
AT B o 0 1) T RS TG K . AR Tl A e
ER A LT AR #2002 - 2016 44U
B /NEBE R, 4> B K 12.76% 7. 47% . 1785 22
Ke b 10 8 3, Bk 1] 3 & 2016 4E, 4 5 B
11.8% 11.91% 9.74% 40.68% .,

HE 2 (b) AT45, A 2002 % 2016 4F, K VLT iif
NIRRT NER= U TN N TR B SN N B o < b s S 71l B2
K 8.55% 6.49% .5.28% ;LI v &AL 2. 64% , M\
H B R SGE S, AR I SRS 1S K L 2016 4R
R BIHAT R, N B BT REAL 6. 47% , TP
T ZEW k3K 87.66% , JF I AE FITIC AR,
I 28 JCH v 34K 39. 63 %

3.2 FHEDESH

i — 20 o M i 90 DX AR 34 35 b 1 28 AR
VR E b AR L 2 3 s

FEIERICYEIEE W= (B ZI NP1 STEN
PR AR A S Vb SR T B F 2016 A4 )
K&K 36. 79% . 84. 21% . 98. 85% . 82. 18% .
80.06% ; In] 5 MLk B AR B hy Wb 35, DA 2012 % 2013
AR 98.22% Bl J5 #a TR g . (H A skl 2 2016
AE R A 28.77%

d 3 (b) Al A5, B E VT BT R AR 3
SUb N 2002 F 2016 4 43 I AR 96. 54% |
91.9% .70.65% 47.65% , 4 55 it |- 17 W ARG i B
K, Z N, AR &b ih S A8 AL 2 L



164 KBRSk LR 2R

2019 4f

M 2007 AETFIG T B0 TR AE , 2013 ARAF 76 /) i
B, B SO TR E
3.3 FHENSH

P AF Dt B AR VRAE D i
fehZetnizl 4 Fros, HiE 4 (a) AT, FI1K BERE

—H1IE A H 5 B - mE Y e ke =i

4000

i

£ 3000 ./'_‘/\/'/-\'/.\/\/\-/'
=

i 2000

=

£ W
1000

i

N P, St -

2002 2004 2006 2008 2010 2012 2014 2016
£ 45
(a) biiFus

[ I ARIE A W (4 v A A LR e sh i1
B (AR S A 3, 2 2016 4F43 1] P AR 62. 64% |
86.22% 98.92% \79.79% 78.21% , 1) ZE Mk WA At
B, RIEHFHERSTE 2006 —2008 AFEH A v
LRI S, 2014 AR R A IIZRE TRAE

~FTE P W0 - KE

10500
g 9000

S

= 7500

itz

@
= 4500
iy
3000, . . . . . ,
2002 2004 2006 2008 2010 2012 2014 2016

£
(b) T ok

B2 2002 -2016 F£=UkskE L BEXE TSN ERRET L

—h—FL 1K A G e R v ) KL —e— Ky —— T

15
£ v,
501.2 28
]
= 0.9
I
2 0.6
4
0.3
&
& op, . . . . . ! f
2002 2004 2006 2008 2010 2012 2014 2016
F
(a) F Uk

——HE =PI AW H -e- Xl

)

e
=N

S
=

e
to

B E R/ (kgm?

0

2002 2004 2006 2008 2010 2012 2014 2016
p
B

(b) T i i

32002 -2016 F = Igksk BE L BEX B T &M b E &b BT W H &

—h— B 1K A G e R v 1 K —e— Rk T

3.0
g 2.5
S 2.0
@ 1.5
i:_‘:l.O
i?;o.s
0 1 1 1 1 1 1 X J
2002 2004 2006 2008 2010 2012 2014 2016
Fo
(a) b ¥

——HE =P AW H —e— Kl

g 25

VD /108
=

2002 2004 2006 2008 2010 2012 2014 2016
p
B

(b) T i i

4 2002 -2016 £ =gk BE i BRI R T iffe & il i 4F b 2 2R 4K Hh 2%

Kl 4 (b) g% il 4% 3h 5 /h; A 2002 % 2016
A BB ORI, Ok Gl vl R v R R
A EAK 96. 27% 91.33% [71.59% 44.73% ,
BB il REAPRE 2 B K, 2013 4F 5 45 i 28 i e T4
e =Sl bR e U il S M NN =N
BB 2 Gl K 20.61% ~1688.24% |
3.4 RIbHERRZSN

Wit o Y T AR g AR VD i i AR Ak, Y VD B RL AR
W TRRAR , F o288 W98 2 K 1 %A%
SR IR AR AT DL T BLURAE R VD T o
Fb BV BRI/, A U PIr 5 B BT ARG . Bk Y
B, iR AR R BRI S8, TR G
HIRFRARE I, DURTESS 2003 - 2012 4R TD N

{1, ORL R Z AP S Bz, oK SCant FokE 2 i
ith 26 B AR EOT B ARTR], AN

100
“""""*%S\K ‘ —0—2003-20104F
00 N TN —— 201148
—0—2012%

. N
. WY
50 %\

7z

30

10 %

1 0.1 0.01 0.001
i 4% /mm

5 RTEIHIE M B BT # £k

NTREERPLRET 5%




S5

B, 55 SWOKREE KIS LR UE BRI PEAE AL Ko I 5 4 165

ORI 28 b & B 50% X Ry 4 U v ki 4R
HERLAR dsy , BE RN U U0 B REL 20 R B 5 4 45 7K SOk
P vb AR AL 2R R 6 s

H I 6 (a) AIAH, BERG AL ACTE T eSS U8 VD i
PR L T RE , U B B /N5 28 2016 A4
KA ARIE G 43 35 K 9. 09% (10% , A7 5%~ Wl
53 IREAR 20% 9. 09% 5 A 1) G35 ip B o Aok
%2016 4EFEMK 31.25% ,2011 % 2012 4EF&AIL 60% .

SHTEL 6 (b) AMER IR, BLE T KE e v
A ERL A2 0k 2 IR B BN, & 2016 AFEAUIE K 0 ~
16.67% . {HV> T 3% 2h &K, A 2005 % 2007 4F,
HRELRI AR e R 6. 6 15 J5 SUREAIK 82. 83% , 7% 2006

A A E R —e—RVE B EE - =]
0.020

=)
=}
=
wn

S
=)
=
=)

P8 v L R 2 d,,/ mm

0.005

2002 2004 2006 2008 2010 2012 2014 2016

F A
(a) b Ui 3

Sl SN
4 BBBAE P

KRB AR R Y S8 AR Vb AR
Yy v A S S OB AR B, AHOC PR o (E B
A SRIRINURN b T W R BUK B R s AT, IR S
HAAEAR ], T3 RABIE T
4.1 FRESwWDPERNMEXME

BEFE VLI R GE BB 20 58 38 , AR SCH AT il
BBk, 78 2016 AR EA X835 MK SCIR TN Bk
I, FETZAF AR A TSGR A, 1L 2016 4R 441
YERAARTR A b a0 A 2 anl&l 7 B

——

SA- W —e— Kl

——

s o o
[ = = —
A (=)

P Vb A R 4d,,/ mm

o f f f A
2002 2004 2006 2008 2010 2012 2014 2016

Eo6 R EREEMNEL

—— ARRE = RAHVE

1300

A
() 11k

£
(b) T~ i
7201 1400
. 640F
£ seof 43005
=480 ~
e 200 @
= 400 2
¥ 320 F &
T a0l 100 ™
160 r 1 1 1 1 L s 0
1 2 3 4 5 6 7 8 9 10 11 12
A
(b) H B

EB7 AmREMmMAmIETMiL

B &7 AR, BT TR VR Bl ] AR i 1 A B
VAL, AR EM A MY a®s Ll 7
RO R BUER i . IS A BRI R AE G
P, AR RERAEH S b 2 i K/

WA, BBl 7 4y A AR A A v & 43 )
SREIRE AR 7.0 x 10" m® 3.79 x 10° t, 43 5l 5 44F
SR 16.37% 44.64% . AR mm M Wb £
BEMAE 6 -9 A, ol &FN 49. 47% |
88.52% , W] L, LEVRIARE X T] 18— Wt TaT 1M &
R RN S NS N NN 1 e R A
Hfmvbat ARG AR Ay (1 -5.10 -12 J),,
ER TR PO RN

BT AR B> ARG i —2
AR ARV F AR DG o SR HR =K 2 Ui
SEARTE TR ST IR RS VDT LH R AR
SRR, VR T i M S Vb i A8 A th Ze tn 5] 8
P o

HH & 8 AT A%, 45 W D) sl A 48 Y R4 g 0 1 FE
2004 2013 4E[H HA B4 B AH G, AEAR I i S5 4F
b i L AR AL, 7E 2002 - 20032003 —
2013 4R [AAH MR 22 , LASERESS B EA T 04T

H & 8 (b) A[ 45, 7F 2004 — 2013 [A4EA 7R 5
ARHGTVD B TR R R — B0, B AE 2005 ,2012 4
IRENHKAE, 7F 2006 ,2011 43K |4 /ME ., 2006 —



166 KBRSk LR ER

2019 4§

2007 4F 2011 - 2012 4F 4 H BY 5 2 1 i, 2005 —
20062012 —2013 4F D] H3 B0 K B R
4.2 HMXBSEHEXEST
SERERG A F e R X A SR RE
Bt = e K PR R B A B XS AHOC SR . AEAFAR IR
AR R VR AR VD AR Y B v i i AR Ak il
RN 9,10 FoR
A 9,10 Rl 15, AR Vi 2 2 A7 B AR I

SAEEIE U ERRZIA , £E 2004 - 2013 AEH) ], 4R 4%
Ui AT R AR B B B AR O, TR R AR
[a], A2 7E 2005 2012 4R 3K B4 K AH , 75 2006 ,2011
AR B /IME . [ BEL, AR v i 5 AR 3 5 U AR
FAEURIR T I Wl e Rt . ARfvb i AR
ARG 2 AL RSB, A S M B 45 2012 4F
HTRRAR IR H/ ), S SRR 5 T ka3, 2002 —
2016 4F43 5 BFAK 79.79% 82.18% |

—— ERRE -e-EHYE
3000 124 4000 (b) ~F ¥ 13.0 50001, (c)H B 724
- 2800 120 125 _ - 45004 120 _
\é 2600 1.68 E T 2-08 WS4000 1.6 E
§2400- 1.2%?% p _1_5%?% §3500 . ;é
Nl i Il
= 2000 £ o H0.8
* fost 1 HJL3000 ¢
2000 3 W . n., 0.4
W mq0.4 . =105 Tt NN NN
lgoob— v v vy e 2400k o o ™ osoob—— . w, W wl[,
2002 2004 2006 2008 2010 2012 2014 2016 2002 2004 2006 2008 2010 2012 2014 2016 2002 2004 2006 2008 2010 2012 2014 2016
E E
43001y ()P 725 8000 - (e) WAL 125 10500 () F B S08
X n 4
y 10000 [
& 4000} 102 =7 = “Hosool \ 1% 2
= J15< <7000 < 29000 120X
8 3500} T g N N
e 2 426500 L3R e {162
o 108 @ £ gi8000 &
bl il & i
¥ 3000} 1,5 oo {107 9500 112
5500 7000 Josg
2500 05 N . S
2002 2004 2006 2008 2010 2012 2014 2016 2002 2004 2006 2008 2010 2012 2014 2016 2002 2004 2006 2008 2010 2012 2014 2016
E E
B8 FEREMFEHIPETHME
———EBRE = EHVEE ——— ERHPE —w—EHEFTYE
3000 1350 2.5 509
~ 2800F 4300 5 . ~
£ 4250 £ £20 £
S 2600F s 2 s 0.6
i H200 & i T =
M 2400 b o o
he {150 & 210 =
22001 100 & & 10.3 4
& 2 s 5y
2000 F 450 & :
hi» ’Hi»
1800 0

0 1 1 1 1 1 1 1 1
2002 2004 2006 2008 2010 2012 2014 2016
Eh

B9 ~rMiiEFRRENFRAMESTLMHLE

4.3 HAXEZWEZRSW

(1) A3 5 a0 48 07 1T, b 7 ol 2013 42
BT, A2 5 i VD B A DG PR (181 8) o {EL7E 2013
R, TR ICPE ] I | BRI R 7
SN RSOR  JC B DRSO L i T T 000 3t 52 = b /K A 5
I MA 3

N E B AT e AR R S T RO R A
BER 3 DR EBS S WOREEKS Y S, Hrp
2004 AFHi A 2013 AR 5 AR SRR 22 , WY TR] AR OC 1R #5

oL L L L L L L L
2002 2004 2006 2008 2010 2012 2014 2016
Eh

B 10 ~FMLERPEMEHSHETHHE
B LI 3 RN R 3 3 ) 3t -5 i U0 e A S PR BB

(2) s A T R XN, 52 = 7K B 5 52
AEXF AR, #F 2002 - 2003 4F 2 [i], = WK e R &
AR Bt T AR AL 3 K, i R SR Tl 3 45 7K SCS ek o
FUTE, ek 45 2 500 LI 45 S A0 S 32 T
FREM B, AL T 55 AHOCE: A OC

2003 —2013 4F, =Wk e KR E K AKA 156 m,
b TN AR AZ AT, A3k 52 7K A7 52 i 5/
2N s W B HE S AL T R AR IAT 18, B 7K PR 3 A



S5

B, 55 SWOKREE KIS LR UE BRI PEAE AL Ko I 5 4 167

T, A SR A E A X

2013 AR J5 , FMERS AR AR I S AR R VD L AR AR
Ui SR VDB A O MR 2 . R, K
BIEYEE K ALIE 175 m, S5 20E /K F 18 i
BUIN, FEEU T AL, v E b 2 gk, ]
UL, =W X KA 3E E 175 m B, 4% 2 vk (0
FEPEIX 7K U SH0) SHR A e R K551k o

SR, =W K 5 it T35 K A IE BB K
[ X5 4% S 50RE S 5 i A, B T — el R AAH 56
PERCR B & 0 M & K R, 7F 135 3 156 m L)
TR BT TR B , £ S B0 AT
5 ZUoK)AEIR I i Bt
5.1 HAERDE

=K AR PR KK VP Re R R E XF B
PP IR AR R IR o AR = ek 2 24
il 3 AR T8 M LB A R S K SOULIN PRk S i h
UK PR B ARS Be VO AE 2003 4 6 H -2013 4F
12 A 1 1 Jy 20. 278 x 10° t, 4 JE BB B V0
4.969 x 10° 1'% | £%4F A 2 R RN B AN
& 11 fos.

M 11 ATAS e Vb A PR i 9 A K (E L B/ IMEL 53

5 = AR R e MR
2.4+ !
2.0
1.6 F
1.2+
0.8 -
0.4+

0't

BT T 1

0 1 1 1 1 1 1 1 1 1
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
&

B 11 2003 -2013 £ =K ERIDNEE  HEEMRAE

12 AT A5, =K PEHREVD T B R 2 0 1T %
Sl 7E 2005 A3k 5 i K fH 40. 45% ,2011 4%
IR /IME 7. 06% 5 M 2005 % 2006 4F, HEVD 1 R
MR BE B AR, DN 40. 45% &R & 9. 15% , F¥AIX
77.38% o X LEANME K 3, 2006 4F J5 HEVD L 3l iR
JE bt 2006 AEHi/N

6 JeVbrSm R R 5B
6.1 =IRKEZ/KBZI

ARV T, N =K EE K LR, TR iR A
Hrvh BRI 44.73% ~96. 27 % ;5 5 5 = /K J2E i
B 7K STy, A i v AR AR R R A B B e 7 38 1Y)

S H BLAE 2005 11 2006 4E 43514 2. 53 x 10° (1. 01
x 10° t, Je b A PEEAE 2003 — 2013 AR AIRG4E |- F
W gl (H AR T R34, 2003 - 2013 4 2. 08 x
10% t PR ZE 1. 27 x 10%, (g ik 5] 38. 94% . IRV
HY PR TE 2005 4F HY P& K 1. 08 x 10° t, 7F 2011
AERRARZ AR /IME 7. 51 x 10° 1, DL 2007 4F (/K EE
IKAL 156 m) Ry 4352k, 2007 AERTIETN A PE & b 3 b
i, ML 2003 % 2006 4EFEAIE T 51. 14% ;2007 % 2013
R T RARE , BRI 2 R

H T 2010 4FJe Vb A AR, PR /N AT
PEVD IR B A B KAE 1. 95 x 10° ;2006 4RI VD A
JE R R A 35 R 0, AT R U TR hy e/
{H0.92 x 10° t, =gk JoE 25 7K A Xt e v Jib AU
KIGFEI, 24 2007 4F KN E 2 156 m i, JR Ll
HIAS bR R A s L) 2007 4F R 404k % AF i
TR IR T 8 R, AT T AR i i 2L 5 2003 -
2007 4EJMER A 36. 4% , P 2007 FE 2013 4EREAE
44.53% ,
5.2 ZUE/KEHEDEE

SRy it — A e =0 R X YR VD SRR, 3 T R
1B HEVD L, =K FEHEVD b (0 i/ A%
1) WE 12 froi,

45r
361

27

Hewb Lo /%

18+

9

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

w
B 12 2003 -2013 F =ik EHED bE

SEM /N 3 oK ALR B 175 m B, R iRk AR VD
BT RE.

TEAEY Vb a7 T, A 2007 4F =Mk K 3 7K
iR E) 156 m, FliFul (AES S EE TRE. XF
LU b R ANHEA ), AT e 3 B AR
HEFRACEA &, L 2016 45 R Il E AT Ak, 4R 2 & vb
FEAK 80% , AT UL, =i I |- F Vi ok o 3 AN T
SRR R S BRI R AR TR R T

FE T E LA FIAR S VRS EIO) T, 32 31 = K
FOKIFEM BB VDT R i Y Y (RS
FHaE, M 2002 % 2016 ALK 0 ~16.67% , 4F
ST UDRECAE = K P2 W K B R B AR I i B, 7



168 KPR 5K TR

2019 4§

F/KZE 175m J5 sl ;2002 2 2016 4, H A (X
1 K38 3 23 IR AR 96.29% \71. 68% 44. 66% , 7]
DB B8 — U CIUERE | A4 VDR ERSZ 20 52 T /)
SR RINE KIS, DT 25 B sl ) A VD AR B
R, DL 2016 4F Ry I E AT 43 B, AT S VO B EK R A1
82.82% , WAL, A\ = I R I 22 7T Y A il A i DA
BRI K
6.2 WRXIGHAMKBIEHFI

UK T iEAS K Ll B A8 BT B KA F D
S REMEER, X A SC8 e, 76 5 4% 5 1 A BTk
- (1)2012 AR5 B — oK LG T IR 3K, BERAE v
M\ 2012 % 2013 AFARR VD REAR 74.21% 5 (2) 5K
VR % I K H 3l 43 03 F 20122013 4 E 7K, A
2012 % 2013 4 KA VD 2 PG 98. 68% 5 M\
BERAE R [0 I AR Vb i W I FEAIG, DA 2015 4528
], FEAIL 76.92% ., (3) FAAT XA 2010 4EF K,
MK 2010 2 2011 4F = el 47 g V0 1 [ AIC 59. 87%
(4) = F K H 3T 2013 4EE5 7K, M 2013 = 2014
AR WESG AR R VD REREAR 57. 11% o (5) B TE VLM

PUTHIEA , VEL B 81 JCE 3 A i Vb 515 /20. 61 %
~1688.24% .

P HEDRL AR FAR S VA B T, ) 83003 32 3]
[A] SR ANK L3l 2012 AEE /K B2, R B R e
Vb, ) s ) H R4S F 0. 02 mm Y /)N 2 0. 008
mm, Jifi/N T 60% . 5Z B 1] 58 UHNE 1 P K L ol 25
I BIEEI | [ 28301356 ML 2012 5 2013 A AF 5 V0 155
FEAIK 98.66% ,2013 4FJ5 #a TR .
6.3 AIEWTEAIFNE

20032015 F12016 4F, = /K g I JiF 3 A~ A1
TAE KT S34.S113 il S207 AT R e dn & 13 iy
TNo 2003 —2013 AFH[H], Wo s & e b iR
JEESC R 2RI D 4T B L FE AN REAGI B RS 5
Horp—A> F B R, B — WK 7 KK AL 4R
15 VAT P 3 7 AR DRI T 328 3 3 R, K U T AR A,
HEAFIE VD RE I W BE Z A, AR EE B TR R U VD T
[ N & S 2R S O R WA N T £ 2 e A D e
FEEUKEN BRI, R BRI ORE LA IR, A48/
MR AT U

—— 200343 H —— 2015510 «  seeees 2016511 H
200 2001 2001
150 165
~ 150 F
£100 g g
i o = 130
iE S0 = i
100 [
ol 95
.50 L A A . ) 50 L L . L ) 60 A A . ) )
-1000 -500 0 500 1000 1500 -150 350 850 1350 1850 2350 -200 0 400 800 1200 1600
& FE/ m T/ m H A/ m

(a) S34(HH 25 = I KI5 .6km)

(b) STI3(#H & = Ik K 1160. 1km)

(c) S207(H 5 — gk K I 360.4km)

B 13 2003.2015 712016 £F = Uksk FE _EifF 3 4~ EL B AT BT TS AR 3 B

B 13 sl R, 2013 4FE LU, T8 fie Ko /K B T
AN B3 (A BE A 12 DAL e VD AR 3k K G T 2
M08/ IN, I Bl A vl o i 2 20 T e e, 3L
J , XU RS2 i AR X /N o

BEAD, SR IR N A R 28 RS i R 2R, XVl i
VPREME RS I AN 25 20, AHAE AR S3 HT i, 1 IX
A3 EF S AR R R K R

7 8 W

(1) =Wk A Bt THAE K PTHTE K G50t
KB EE AR, X = WK EE R R E A K T A
PERZ A K o AR — Wk 300 ()] BE , 37 — WK g
(RSB o

(2) = K 46 1 K A7, S 350 T AR 40 YT

TR /IS VT K R AR AR, K Bl ) S kAR
BB BN PEIE VDB AL | R A

(3) =Wk e B RVL T A S b b BT
BEGRE 2 E T REWRY, SR s EH Y
It BRI AR VDR W SRR A

FE R 3 JrEIE R N K R AR

(1) b3 BRI 3 Jy ) 4422 Ui 12 328 Wi 1 K
%2016 AFET 1A A8 BERE 10 Z30 I H 3 B
i 2.64% ~40.68% , K¢~ H B VDT R
VIR 5.28% ~2824. 11% 5 b 3ol (B0 gk ) 4F
Wb 3 2016 AFFEAE 62. 64% ~98.92% , T ik
A 44.73% ~96. 27% ; A1 Sl 15 K Ab, HoAfth 4
3 2016 AFEAREY S Ub REAE 36.79% ~98.85%

(2) AFAR At e A VD Bt AF 34 5 VD o AR VDA



S

Gl A —WOKEE K bR e BOK IR PRS0 R gk 3 2D 169

BAE 2004 - 2013 AR [A] HLA B A G, i 44810
AL, 2013 4R J5 52 = e /K 5 & K 152, 30
SHMIE AR R BE R AR VR VD2 AR AL M 5 4
Vo FAER & Vb 7F 2002 — 2016 4F 1] 5 B A 3 4
(AR SN

(3)2007 4 =Wk /K R B R R K g, H
Ji TR YR U R R R TR AT o

(4) TEK 2 wp 3 R0 3 V0 4 1 T T, TRD) =k K
2 A AVE S L B M A K A 7K U A e K A7 b L i
ViV

BRI Z AN, SRR A A PR 2R RN e 2R, ST
T PRV R R AR 28 200

SE -

[1] GAO Peng, WANG Zhaoyin, SIEGEL D. Spatial and tem-
poral sedimentation changes in the Three Gorges Reservoir
of China[J]. Lakes & Reservoirs Research & Manage-
ment, 2016,20(4) :233 —242.

[2] XIAO Y,YANG F S,SU L,et al. Fluvial sedimentation of
the permanent backwater zone in the Three Gorges Reser-
voir,China[ J]. Lake & Reservoir Management,2015,31
(4):324 -338.

[3] W VL, Mk, %48, =K 2003 4FF 7K LUK % X
TR IR LA e (] JEVHAITSE,2013,38(1) :39
—44.

[4] CHEN Jing, FINLAYSON B L, WEI Taoyuan,et al. Chan-
ges in monthly flows in the Yangtze River,China - with
special reference to the Three Gorges Dam[ J]. Journal of
Hydrology,2016,536:293 - 301.

[5] JIA Dongdong, SHAO Xuejun, ZHANG Xingnong, et al.
Sedimentation patterns of fine-grained particles in the Dam
area of the Three Gorges Project: 3D numerical simulation
[J]. Journal of Hydraulic Engineering,2013,139(6) :669
-674.

[6] XIAO Y,YANG F S,SU L, et al. Fluvial sedimentation of

the permanent backwater zone in the Three Gorges Reser-
voir,China[ J]. Lake & Reservoir Management,2015,31
(4).324 -338.

[7] WANG Dangwei, LIU Xiaofang, JI Zuwen, et al. Influence
of flocculation on sediment deposition process at the Three
Gorges Reservoir. [ J]. Water Science & Technology A
Journal of the International Association on Water Pollution
Research,2016,73(4) :873 - 880.

[8] DAI S B,YANG S L,,LI M. The sharp decrease in suspen-
ded sediment supply from Chinas rivers to the sea: anthro-
pogenic and natural causes. [ J]. International Association
of Scientific Hydrology Bulletin,2009,54(1) :135 —146.

[9] YANG Yunping, LI Yitan,SUN Zhaohua, et al. Suspended
sediment load in the turbidity maximum zone at the Yangtze
River Estuary: The trends and causes[ J]. Journal of Geo-
graphical Sciences,2014,24(1) :129 —142.

[10] YANG Yunping, DENG Jinyun, ZHANG Mingjin, et al.
The synchronicity and difference in the change of suspen-
ded sediment concentration in the Yangtze River Estuary
[J]. Journal of Geographical Sciences,2015,25(4) :399
-416.

[11] 280K, INRAE, XB4xia. 3 =K J2E T e 4 T R infr it
AELT]. BHIFER S TR 24,2003, 11(3) 283
-295.

[12] ARIEFY PRGN, 52 &, 55 I 22 31 R 380 B 1 ¢ 0 e
IR Sz = WK PR e [ ] KB4 3k g, 2014, 25
(3):348 -357.

(13] 2305 ARYRAE , 30 2, 2. A S8R s 3 KL IR U Re ok
BN [T ], )9 R 2 2 4l ( F SRR i) , 2007, 35
(4) :364 -368.

[14] Brmste, Rl 4, 2515, 55, UL AP il 9 U2 70 I AR 1)
wiJ]. HEEEE - HBRENF,2004,34(3) 1195 -209.

[15] #/NR, 25 SOK IR BE, A5 =k TARR BK IS KTl ie
U T]. JebiFs,2014,39(5) 11 - 17,

[16] fPREMS. =i e X — 4EJevb mf it it a5 [ D]
oK H AT R, 2016.



