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Analysis of impacts of different impound phases of Three Gorges-Gezhouba
cascade reservoirs on sediment regime in downstream

MA Junchao'* LI Qiongfang' LU Guobin'*, YU Meixiu'’
(1. College of Hydrology and Water Resources, Hohai University, Nanjing 210098 , China;
2. Center for International River Research, Hohai University, Nanjing 210098, China)

Abstract; To analyze the impacts of Three Gorges-gezhouba cascade reservoirs on the sediment regime in the
Yangtze River downstream, two hydrological stations Cuntan and Yichang which were respectively located in the
upstream and downstream of Three Gorges-gezhouba cascade reservoirs were selected as study sites. The whole
study period was divided into several sub-periods according to the different phases of construction and operation of
Gezhouba and Three Gorges Reservoirs. On the basis of the long time series of daily water discharge and sediment
concentration from Cuntan and Yichang from 1954 to 2012, the impacts of Three Gorges-gezhouba cascade
reservoirs to the downstream sediment regime in annual, monthly and daily scales were investigated respectively.
The results revealed ; the Three Gorges-gezhouba cascade reservoirs have influences on annual, monthly and daily
sediment regime, which varied according to reservoir storage capacity and operation phase. The impacts are more
significant when the storage is bigger and the storage level is higher. The study is intended to provide references for
the assessment of impacts of dam operation on the health and stability of the Yangtze River ecosystem.

Key words: Yangtze River; Gezhouba Reservoir; Three Gorges Reservoir; sediment regime; ecosystem health

KT R IR E o i, H v i R 4 4 TR PR 166 3, SRR 1.908x10" m® AU N
Bt BEE NIRRT I R R R IIIREOK 0.983x10" m’, AKIEMBE SIE1TE— 2 BE ik
GEURTT A IR B S 0, R 2012 4R FE RV 8 TR lir PR Ui de | E TSR W VT AR A R SR
TR S EIME T 47 842 oK, Horh ok ERESARE P KRBDKA] TR XK TL RV

HAWH . FHREARPIERS (41171220) 5 “+ 2R EERHE T (2012BABO3BO3 ) 5 /KA 2547l 28 2535 H (201001069 ,201101052)
YEEH A AR (1991—) 55 WL RFSE AR BFSE05 10 oK SOK B8 A= 357K 3, E-mail : 1109050661 @ qq. com
WEES O, 4%, E-mail ; qfli@ hhu. edu. ¢n

.75 -



PTG S] TR 2253 B 561, 2R BTy 451 3
T 1954—2008 4FEHYHEREZR 51 4341 1 5 P IUFN =k
IR ZEXFH PR VD AR A R, 2 SRS A T =
WK 2 K B XU U U FRURE M Y AR Ak, AR A
SOV T = e K K RIS R Y O v
ISR, IXSERFFT I3 B, 2003 4F =K JFE &K G
KAIT R REE & AR T AR Mk, (B4R =ik
JKJE 2009 4EE K E 175 m Ji X F e V045 5 i
IR /D 2EE KR 1954—2012 4R K R0 H
R mAH SV RO, NAE ] L H 3 AN RUEE
XF L A3 BT = e 7K FEAE AN [R5 7K B B T R il v
FEPERYSEIR BT8R 0 BT RI ia A7 R AE R R
Gifd g SR e iR S |

1 ARXER

R T E A AT AN IR K PR PR 45 DA KK PR AN ) 35 7K
(=0 = A N R A B R A 8y [ S )
INIBEGOK B R WE X 52, BN 1981 4F JC i &
IKOEZS 1.58%10°m’ , J& FARmAUKE M THE L
I 6 km FI = K3 R 37 38 km A, J2 K VT T i 16
AR — A KK TR, =Wk ENTHE L
W 44 km b, 1993 AE T B 6, 1997 4F KT AL
1,43 51F 2003 4F 2006 4 K 2009 4 5L jif 43 By B
EK, B KZE 137 m 156 m LA K 175 m, =k
FEAER UL K TS BEMESSTIRE Tk, LA RS
H3.93x10""m’ 2y 5 KITAES R R 4. 5% , % )&
FH Bk K 87% MVD-5 R VR T 1w DL b s,
HE B sl A VR VDR AR AL BE A7 T el L B ARG 3
FAEAR AR I 52 0] A2 = 05k — 5 I 30086 SR K B iz
ATEIFENR BSOS YR BIE 5 358 BT - = e — 5 ] 00 %
VI N ONER= iy = R 7T A i S | BT
@ L A R RS e N = T/ Y VAR i A N
WA 43 AL, B I K ZE I T 3% 6 km 1=
U 7RI R Ui 44 kem b | 24 YT b i 97 388 A 4 i
s SIS ek P Y SR T RS 0 T
IR i 608 km Ak

2 FERFAE

ARSI R B VTR R 22 2 2K SRR AL 22
B ST MERS VR B 2 1954—2012 4R H i H
TUEGORE, DA PR = 0K PR 1 B B 5 7K
B TRV R 20 i K2 F I B B o0k 6 Sk B
R 1954—1980 4F (&5 Y WL/K 2 1981 4F SCTH % K) |
1981—1997 4 ( = W /K FPE 1997 4F KV B4 ) |
1998—2002 4 ( = Wk 7K J&E 2003 =& /K £ 137 m) |
2003—2005 4F ( =k /K JFE 2006 4EE K E 156 m) |
- 76 -

2006—2008 4F ( =k /K JEE 2009 4E /K % 175 m) FI
2009—2012 4F 4o 55 25 4R A% U 1R 5 AR g 1D W
FRUMIZR A ROBE 43 B = e — 55 I S0 2 K 3 HE
ARG I BOG R D R E R, 5 IR
VAR BE 7 A =K EE KLE 9—10
AT, LR 10 A oy 2 h ARG O i) —A~ B2 4y
Z— AR EEECT A .9 ALK 10 A #F5E A 0y,
W AR R AR D AR Lk BT K
JE I LA K B K 1T S A7 v o i AR A B, A
M-K J5 32438 <1k 3 FEL B 3 U8 v 6 A 9 A8 Ak
BI85 BT Ik U6 VD 4 far KR B AE X AR AL R 4R 7R
=B U SIS GOK FE RSV AE T, DUE I =
U — 55 U IR SRR B A2 A7 % W 3l VK 3 VD ) 52
Wi, JF 404 10 A = B S B 5 v o
Ui IR AR

3 RS0

3.1 FiRDEHFHENTE

SRR SRV ESCE L WIE 1, 354
R S SRR 2 A W T, R
KV KR EA THEA L, WK1 ATRIE H,
2003 4F 2 J5 LB AR AR T a5 AF i v o R AR
LRI RER B /N T 2003 AR ZATAY, ST AT A5 2R
RPRET 116 A8k 0. 11, T ~F s B A A8 4k, #th 2k
AR 1,24 484 0. 58 [HZ A Qe B vl B 8, mi7E
2003 4F 22 Fif~F st F1EL B 3l 17k v R AR 2k 2 ok
K PRIA B AEET A, FRHH 2003 4FE =K 2 1B 170}
R UEAEIe VPR RS2 A 1 B UK e R T
ZHIN G H U R YRR E R S AR A R

300

250 20034F- W\
- 2%
N —— :
< 200 v‘.‘;}‘"ﬂ 20034}
2 150
& i S
o100 o LA

50 c,naf’ﬁh

a‘anﬂ
0 50 100 150 200 250 300

g /10" m3
E1 1954—2012 F£KDEWNRR ML

3.2 RiRSHEHMENTH

Ry T B == U SRR 2K X T i AR
FEVEVS RS2, R M-K J7 35538 1 ~F et A
HEYW T H .9 H .10 A Jeid s i 2 s b
ZERFE 1, K1 RY, Wi M-K [H¥5E 0 17 E
FKV-h 95% B B A, Woas s 7 9 1
10 H TP g 4 52 1 25/ a3, & 10 424814k



REWER T XIS, HEW 5T 10 F
AR ES R T 1, RAEEY 7 .9 H .10
R A LR RO WA < A i r e [T TN E
779 H .10 J AR A A 43 5 1,51 1. 61,
1. 86, K W50 1Y B 35 F2 BRI i, VL B3R
KB 5217 L SGRBFA RS #R 21 T
WEVR VD AT 9N . T EE e U EZORIE T
W, ~H R VD 67 g 1 a0 A, 2 5 R B T VD B e 1Y
Wl A LT VD T e e R R
- BS NI BOK FE B A W R VAR, AR 2
A A, 1954—1980 4F | 1981—1997 4F LI K
1998—2002 A=A | B E vl 5 ~F ik vk A S5 vb 2
FIHEX KT 1,57 H.9 H .10 HEEHNZ
SRRV T far v T B (X R TR S
DX J) St v L R v A ol %) 5 I B0) |, (HL G 5 A L
THTEAR R ST B AR AL AN R, R WS U IR T RS
BN FEVPE SN A B B b i Vb s s e A
KT, 2003 4F =& K LLE kA T 48
f£,7 H.9 A .10 A H E i i Z 453598 1 G far 1
WAL T R, AR AR iR T i — 4,
FefE /T 1, H 2 B4R RS H 10 A4k
i/, VAT T S Vs K = oK ETE 7 A 4y
REERTHEDIRe iy Rt B B R, B
VDA I BE I VAR B 3G s in (% 2) . RfE =0k
B WKL B3 I, Z K s et PE Er S 9 H A,
R = 0K 9 H 2V E AR 3%, HBEE &
R38N, £V VE B (R 2) . T =
WK FEFEHEAS 10 A #BTEE K, 5 9 A AH L, 3L
PUERI IR 3 . JUHOE 2009 KA E 2 175m
DL, 10 H | B ulif b w34 FE 0. 0142, AT

HBERE 7 KA RGNS 7K T SO, 2 o, Bk
ORI, =K P il TR AR, A, X
A JEVP R AR R A, LKA R

nE,
R®3 W7 AMEHEE05~1.5kg/m’
SEE N &SI =gl %
U/ (kg » m™3)
s B <0.5 (0.5,1.5) =1.5
A= = e S = = B S = (=1
1954—1980 4 0.00 0.00 40.10 42.72 59.90 57.28
1981—1997 4 0.00 0.68 33.33 41.37 66.67 57.95
1998—2002 4F  2.89  6.41 64.10 58.33 33.01 35.26
2003—2005 4 4.61 70.66 87.33 29.34 8.06 0.00
2006—2008 4 10.47 98.85 68.27 1.15 21.26  0.00
2009—2012 4F 18.50 98.23 72.70 1.77 8.80 0.00

3.3 HiRWDHHEMTL

T3 ~5 G T HERE S BT H 9 H
A1 10 A BIASIEIRE BBl ) H 3 v 4 S v i i
Fefil, mige 3 alLAE L2003 4FE =Wk BEE K, 7
HA4~Fiesh B &b <0. 5 kg/m® B9 HC A B,
TEA R ) 2 (HE S 0l H A P <0. S kg/m® 1Y
Lo 8 2 54 3k 70% LA 7E 2005 4ELLG %
Fe e — 2480, 78 98% LA |, 43 100% , TR
B =K R AE R B AR A R E, oh F K i v
FER WEAHBNEWER. XTEK A
110 Ay, BE M H SR et 28 T AR
fRAF (R4 ~5) A =IEVMERE NG E, 10
Ay & rh A= o i — AN EEH 2 — 1K &
A S — B LR rh ARt =0 i A
TR AR I E TR EYER 0.1 ~
0.7 kg/m’ A 5 R =WKEEKG, HEE
BT AR B VTR U i 2 RIRR AR,

1 i M-K 110 £ % H N \ "W . v e
R MR NKER O FELERR AT S 2005 4S5 HA D 0, BT = WK e 032 75
Fisf 1] Wy M-KAE 10 48R AL ¢ 10 44 A PR A T S A, 322 ~5 dE
7 s -4.225 -1.554 . . op A NENN SR
A e L1 =K KA B I 6 TR K
98  HE -2.916 ~0.908 el IR T84k, X 232 M F /K 3 2 i 36 BRI
Of  HA 425 -1ded ' 7K PE EREASE PR 5 0 T 8, AP S L 3K - 9 4 i 3
W03 T 198 0,367 1.86 IR P 5 X Bl e v R B R B e AR =
10 A 'S  -5.375 -0. 681 o o
W 7K PR 7K S i
*F2 WHEMBAWDVENTFHERERE
. 7 A, 1T HEE/ . 9 A 9 HEE/ .10 A-H¥, 10 HEE/ )
At B 7 . 7 FHAE 7 7 9 HHE i i 10 A el
1954—1980 4 13. 86 15. 11 1.09 8.37 9.35 1. 12 2.94 3.93 1.33
1981—1997 4 14.29 16. 92 1. 18 7.90 8.32 1.05 2.65 3.20 1.21
1998—2002 4F- 11.10 14. 09 1.27 6.50 6.85 1.05 1.77 2.33 1.31
2003—2005 4F 6.42 2.83 0.44 5.78 3.14 0.54 1.35 0.27 0.20
2006—2008 4 6.23 0. 96 0.15 3.56 0. 60 0.17 1.12 0.04 0.04
2009—2012 4 7.22 1.41 0. 20 2.97 0.21 0.07 0. 60 0.01 0.02

e 77 .



x4 W9 ABEVEE0.3~1.2kg/m’
SEE W G 2RI E L] %

HUE/ (kg + m™)

s} B <0.3
B E = T 7S =T 7 =
1954—1980 4 2.95 2.12 52.17 51.39 44.88 46.49
1981—1997 4 0.00 0.59 50.68 61.25 49.32 38.16

1998—2002 4F  5.30 5.94 64.24 64.26 30.46 29.80
2003—2005 4F  0.00 57.58 87.54 38.26 12.46 4.16

(0.3,1.2) =1.2

2006—2008 4 14.73 100 71.21 0.00 8.06 0.00
2009—2012 4 35.58 100 59.54 0.00 4.8%3 0.00
x5 WiL10 AREHEE0.1~0.7kg/m’

SEE W G 2RI E L] %

SV (kg - m™)

s} B <0.1
B E = T 7S =T A =
1954—1980 4 0.12  0.00 66.11 58.11 33.77 41.89
1981—1997 4 0.00 0.00 64.39 68.56 35.61 31.44

1998—2002 4F  0.64 1.62 88.36 80.02 10.90 18.36
2003—2005 4% 0.00 87.82 97.79 12.18 2.21  0.00

(0.1,0.7) =0.7

2006—2008 4 1.06 100 90. 86 0. 00 8.08 0.00
2009—2012 4 25.4 100 74. 60 0. 00 0. 00 0. 00
4 &

FIFK 50 142 A Vb i kL (A 4% 2009
SEZIOK FEE KR 175 m ZJGHIYERE) 0T T =ik
— B VNIIURS K A R 5 7K oy BV R e e v 1k
(REIN , 255 . (D = WK 2 (1328 17 % H T i 4
AU R e b A TETE s S eIk & 1 Tt
BK, MBS INIKEE RN S H R R v
R AR AR A BR 5 @ B AR T i K b S A B
FK ZEAE X 1 e S B BRI 7 403 DA B %5 7Kk 30
9—10 Ay H H REER VP ReIEA i, {3 =k
IR IRV G B BRI 7 A 63 LA B K 3 9—
10 Ay H A RBE U Vb R 1 5 i 22 5158 &2
2005 4 LA JE s SN i 3 5 B =K R is TR
TEE T AR O B U B 2RI RR AR ik
IR IRV A A KR 25 v B /)N, ]
e FECT IR ML R ATRAE

SE Lk

[1] EISMA D. Intertidal deposits: river mouths, tidal flats and
coastal lagoons[ M ]. Florida; CRC Press, 1998 459.

(2] sfipk, B B VLI BRI T A i A 25 8000 K X
L. K AR HAR R, 2005,26 (18) : 14, 6. (HUANG
Delin, HUANG Daoming. The ecological effect and
countermeasure of water Resources development in the

Yangtze River Basin [ J ]. Express Water Resources &
Hydropower,2005,26(18) :14,6. (in Chinese) )

- 78 -

[3] 2R, T/ IR 55, SR A R AR
RS [ )], K3 R LA, 2011,30 (1) :94-100.

(LI Haibin,ZHANG Xiaofeng, HU Chunhong, et al. ITmpact
of cascade reservoirs construction in the upper Yangize
River on sediment inflow to Three Gorges Reservoir[]].
Journal of Hydroelectric Engineering, 2011, 30 (1) 94-
100. (in Chinese) )

[4] LI Qiongfang, YU Meixiu. Impacts of the Gezhouba and
Three Gorges reservoirs on the sediment regime in the
Yangtze River, China[J]. Journal of Hydrology,2011,403
(3/4) .224-233.

[5] 2, F2E, B =Wk e 2Kz T DOk R X e v
IRBURF PRI T [ 1] /K T % Ha 541, 2013, 32 (2) : 140-
147. ( YUAN Jing, XU Quanxi, TONG Hui. Study of
sediment deposition in region of Three Gorges Reservoir

Journal of Hydroelectric
Engineering, 2013, 32(2) :140-147. (in Chinese) )

[6] DAIZ, CHU A, STIVE M, et al. Is the Three Gorges Dam

after its impoundment [ J ].

the cause behind the extremely low suspended sediment
discharge into the Yangtze ( Changjiang) Estuary of 20067
[J]. Hydrological Sciences Journal, 2011, 56(7) : 1280-
1288.

0T AR PR SR SNSRI SR TT I YRR Y
SN [T ] TR FARRRAR, 2007 ,35 (4) :364-
368. ( LI Qiongfang, ZOU Zhenhua, GUO Jin, et al.

[7

[

Human-induced alteration in the sediment load of the
Yangtze River [ J]. Journal of Hohai University; Natural
Sciences, 2007, 35(4) :364-368. (in Chinese) )

(8] Dhii, 2307, TN, 45, ARG S VLT IK b &
R B 347 [J]. 7K 3C,2008,28 (2) :38-42. (MA
Ying, LI Qiongfang, WANG Hongjie, et al. Human-induced
alteration in the relationship between runoff and sediment of
the Yangtze River[ J]. Journal of China Hydrology,2008,
28(2) :38-42. (in Chinese))

(9] SB3Cik, FIgF0, tRAUsr, 2. WK X T il i 2
F I A 2SR SCIE S 5E [ 1], K k4l
2011,30(3) :21-26. (GUO Wenxian, WANG Hongxiang,
XU Jianxin,et al. Effects of Three Gorges Reservoir on the
downstream eco-hydrological regimes during the spawning of
important fishes[ J]. Journal of Hydroelectric Engineering,
2011,30(3) :21-26. (in Chinese) )

(ke F91:2015 -02 -25 it EBETE)




