$7245 A5 H o A2 R Vol.72, No.5
201745 1 ACTA GEOGRAPHICA SINICA May, 2017

SRR T IR AL BN ST ERSEAEX R R
BEF RS DL B, S LE hEE

(1. TRV S HE AT T SCI0 % sCilia g b KKz TRERAFIE T, K 3004565
2. BRI KA K RIS 7K TR B2 [ 50 o SR 0 2, I 4300725 3. PHALAMABIBE K2fK AR FERFFE AT,
¥ave 7121005 4. A2 KRR S IR 1B , 207 430064 )

BT —WoKEZRMTCA 134, XU Wt KA AT E I 25 5 2 2 )20 3,
TR 1955-2016 AF YT PR AL AE I AEGOR 20T , 25 SRR W] - (D 30 Ui 25 /K Sl )i
ARG R RO AR AR, S AROK AL BT, Fremi AR T R 345 ) 2002 4F 10 A -20154F 10
il K TR A e ) e SRR o 114 95.5% , IR 43 AT E S K T R TR Sy A 3
W7 IR K B BOAE e 28 573 ) TR gl i A o, SRV R DA Bt K A T R Sk 2%, T
FRNT R LA {0 BT e s A< A, 17 R M BTy 47 i i 388 S K A e A 7 s (0 A K T o] & 4
VLT WU K TR B T SR , Al PR/ N T T DI , 7 B AT B0 T RRLE A1
FHTFUE R BT, 1T 5 4R52B0 1 2020 A-ATTE R R A B ;G MK AL L bR 25 4
AR AT R R R S Sh AR LR A Ve I B 25 5 B8, B 1 K i —
KOG, RS ST, =K R TRIUIE 5 11 T T AR T I BOK B e RE 1y, (R
HEIR 8 SR HK B, oA R SR EER

SRERIR : AKAL 5 KL s T RIHHE 5 LR A 5 =R VTP R i

DOI: 10.11821/d1xb201705002

1 515

S TR Y AR R R E KRR TR, BABUE. k. s, fk
Y BEVHESE B R AYZE AR, HEE B RS AT WU R Wl 28 whiid . R K07 25 7 A 11
R, — H 2RI NG SEE . T it 1950-1988 4E B B — 1 B LATRA R
F, 2003-2007 455 A PRI 2009-2010 45 1998-2002 4F b4k, HUR i 100 km P A
Y, FWER IR AR AR, R A3 A 2R B K AT R IANE” R MR
Yo 00 H bl A T B B —IRB B B, IRAE TP ARG AITAE™ ;. 20124F 5 2002 4FAH
Fds, KIVTHRWAGE sl AU 3, Wi TR R JRY . BRI TS AR AT
FERILTE KGR —ITB R, R WA E KO B . BT R R 2
Sto MiKAARE . =R UERKAL N TR, SHgsR—8"", 5 eEkk

Wi B HE: 2016-12-26; 1EITHHEA: 2017-02-07

EEHE . FFARPEEEAIH (51579123, 51579185, 51339001); % & S ML 1112016 YFC0402106); PHIbApA}
PO HLRIITR 34642 (2452015337); TRt HERHITBE I SEASRHIR L %5 2% (TKS160103) [Foundation:
National Natural Science Foundation of China, No.51579123, No.51579185, No.51339001; National Key
Research and Development Program of China, No.2016YFC0402106; Doctoral Foundation of Northwest A&F
University, No.2452015337; Fundamental Research Funds for Central Welfare Research Institutes, No.TKS
160103]

T: e T(1985-), B, BRI, W, MWEORKE T WK IHFS . HuUAR I K] i R S S5 AR ST
E-mail: yangsan520 521@163.com

1E&

S
=

%

776-789 1L



54 7 S U NI ) QA A RS REIB =N 2N Lk 5 S 1) 777

RUKE T Wk AL T PR — 2, BRI AR b 7E 2Bk KRBUKIE T, Pk R
WA E T AR AR KBRS =K IEE KRG, RIS SR A AL AR i R g —
B U w1 VAN N Y 7 N NI 5 L 2 T 00 52 A 2 v < & S S B s N (TP 1
TR I . =W R R WA T 7E 3 K N & T, WA FRAREE KA, ROl )
TREE 45 k)N, T R E S 254507, 2003-2013 4ESE], 30 H 35 3 8 50000 m/s Ui
R KA R R, SR KA AR AR - TTIE AR e, R R R I A KA
TRERER; MBI BRI TEgEAE | R IADALAL B WA 5 45 AR AR 2 BE K A Hh e i 45
TR, ZWoKEE ARG, IUFETEIE A KA, SEKETHE, MRk, K
T MEREOH D . NG SN A B XK A AR R B = e . 2016 4F 6-8 H K
TR 2 A XK, WL R AR YT Bl e kA, {EL M R K A7 X I A 3
PINF 19984, 20104, HoJ AR A SOOI ZE .

zi b, BAWIEE T =W IR Heml s s vy, st Tt . A KA AR Ak A K
A TE AL B By BEPERAE AR FRR AT I o ASCLL 1955-2016 4F /KA . ITE HUTE S5 08 kN
SRS, FEBARKAL . B AS ARG SR T, B T B RUEE T I A R
R, SEAMIELEAI T . ARG EEER, BIWL . ARG, IR T
IKBEAEAL S KT R BB A FMTLE KR R

2 BT XS R KV S5

2.1 AIREIE

IR R B — W B 1183 km, HE— BN AP B, KIEY
116.4 km, BZEMWLI T YL B B, KM 1066.6 km (1), WFFEEBENTHRE HE .
ek, v, WEAL SR BOE L U R R e A K S s TR I A 1 AN L R
SRR T, SIRRIEERI = 11, XA Bk DCYTAIE AR AL, > BRI g2 5 Y
K, ATEIK SCE sl Ak B Lo 5 DUTT AT K SCHs il o hy B2 Rk s R BHISN A VT /K Scdas il

\GE A B X S N
Tmm = i = LI
ﬁjﬁi {DII" §--> 'é}--» ‘ HgE-» %’—w ES--» ' -
AV et ] ug%___ym%m o
2 { vt IRl
i Q Hﬁv”jﬁ
E
-4
< W <vars
ﬁ A KT
®| Wit
e I B oo
S5t (73 k) wmmﬁﬁ%;m 9 WITJCITB 228 k)
PR U VBRI BE(1066.4 km) q
WO T EL(116.4 km) "

T =K ESIUT Tl B M 141

Fig. 1 Schematic of the river sections in the downstream of the Three Gorges Reservoir (TGR)
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Tab.1 Sediment source and hydrological data of the downstream of the Three Gorges Dam (TGD)
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Fig. 2 Changes of discharge and flux in the downstream of the TGD
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Fig. 3 Relationship between the water flow and water level in the lower reaches of the TGD
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Fig. 4 Highest and lowest water levels in the downstream hydrologic stations of the TGD
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Fig. 5 Erosion and deposition changes in the channels of the Yichang-Hukou Section
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Fig. 10 The regulation effect of the Three Gorges Reservoir and the change of the flow days
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Fig. 11 Flood control losses in the middle and lower reaches of the Yangtze River
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The relationship between water level change and river channel
geometry adjustment in the downstream of the
Three Gorges Dam (TGD)

YANG Yunping"?, ZHANG Mingjin', SUN Zhaohua’, HAN Jiangiao’,
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Abstract: In this study, data measured from 1955-2016 was analyzed to study the relationship
between the water level and river channel geometry adjustment in the downstream of the Three
Gorges Dam (TGD) after the impoundment of the dam. The results highlighted the following
facts: (1) for the same flow, the drought water level decreased, however, flood water level
changed little. The lowest water level increased, while the highest water level decreased at the
hydrologic stations in the downstream of the dam; (2) the distribution of erosion and deposition
along the river channel changed from "erosion at channels and deposition at bankfulls" to
"erosion at both channels and bankfulls"; the ratio of low water channel erosion to bankfull
channel erosion was 95.5% from October 2002 to October 2015, with variations in different
impoundment stages; (3) the drought water level decrease slowed down during the channel
erosion in the Upper Jingjiang River and the reaches ahead but sped up in the Lower Jingjiang
River and the reaches behind; concrete measures should be taken to prevent the decrease in the
channel water level; (4) erosion was the basis for channel dimension upscaling in the middle
reaches of the Yangtze River; the drought water level decrease was smaller than the thalweg
decline; both channel water depth and width increased under the combined effects of the
channel and waterway regulations; and (5) the geometry of the channels above the bankfulls
did not change much; however, the comprehensive channel resistance increased under the
combined effects of the river bed coarsening, bench vegetation, and human activities; as a
result, the flood water level increased markedly and moderate flood to high water level
phenomena occurred, which should be considered. The Three Gorges Reservoir effectively
enhances the flood defense capacity of the middle and lower reaches of the Yangtze River;
however, the superposition effect of tributary floods cannot be ruled out.

Keywords: low water level; flood level; riverbed adjustment; cause analysis; Three Gorges
Dam; middle and lower reaches of the Yangtze River



