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Abstract

After the Three Gorges Reservoir (TGR) impounded, the water and sand characteristics of the river
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section under the dam have changed significantly due to the release of clear water. This paper uses the
measured data of Shashi Hydrological Station (SHS) from 1991 to 2021 to systematically analyze the
changes of hydrological elements such as water level, runoff, and sediment transport rate at the sta-
tion before and after impoundment. The results show that after the impoundment of the TGR, the mul-
ti-year average water level of the SHS decreased by 0.95 m, and the multi-year average runoff did not
change much. The multi-year average sediment concentration and sediment transport decreased by
85.5% and 85.8% respectively. The flow test section shape remains stable, but the erosion is obvious.
From 2003 to 2021, the deep shoal on the left (representing the vertical line of 200 m) is 7.7 m deep,
and for the right side beach (representing the vertical line of 900 m), the drawing depth is 4.0 m. The
research results can provide reference for the innovation of testing methods, river management, flood
control planning, etc.

Keywords

Water Characteristics, Shashi Hydrological Station, Three Gorges Reservoir, Impoundment Analysis

Copyright © 2022 by author(s) and Wuhan University.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518§

Yo T K SO T AR T B s ity [ SRR AOK ST, AR T A R TRV B R B i
MR ISR BIE A BRI SR PR K SCEDRH 5TAE,  HOKSCE R B B m B py k24, KBt
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Table 1. Statistics of water and sediment characteristic values in Shashi hydrologic station

= L KK HHEE S

TiH HEKM M WEmYs  FRE10°m® mE 108t v ds SV E kg/m® PERIS mm
BIKAN(Z AT 1) 35.36 12,667 3996 35,500 11,251 0.875 0.014
BIKE(ZHT) 34.41 12,456 3930 5039 1596 0.127 0.024

AR -0.95 -1.7% -1.7% -85.8% -85.8% -85.5% 0.010
"‘Q ~,
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3.1.1. EREKARNEEZLSH

Sttt 1998~2021 4E Fi4E AR AK ML A /N &, st LB (8 1) AT AE Y, =0k TR B /KT 4E i kK
PSR N AR IEARRIN. . BRI, 52 =R, /N R R ERIE 4000~5000 m®fs Z ], K
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Figure 1. Comparison chart of minimum water level and minimum flow changes from 1991 to 2021
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FAKEAPTR . AT TR E . KB KA, BRMRRET, FANE FEEPERRY, mAMEKE, @
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Table 2. Statistics of monthly average flow and runoff at Shashi hydrological station

F 2 WHAKCEBEHRE. BRREGIT

YNl &Ka
R R ER %
HFiigEmds  AfRE1°0m®  APiiE mYs A& R 10° m?®
1 4905 131 6311 175 33.2
2 4484 108 6047 149 374
3 5051 135 6664 183 35.3
4 6988 181 8481 225 24.2
5 11,075 297 12,378 330 11.2
6 17,017 441 15,818 411 —6.8
7 26,850 719 23,294 635 -11.7
8 24,192 648 20,449 567 -12.5
9 19,667 510 18,182 487 -4.5
10 15,208 407 12,344 344 —-15.5
11 9680 251 9228 243 -3.2
12 6234 167 6541 179 7.2
1~4 7. 11~12 H 6224 162 7212 192 18.5
5~10 H 19,001 504 17,078 462 —8.2
F 1y 12,667 3996 12,456 3930 -1.7

32. ZivE. WMivETL

HFDTCHT )i 1955~2021 4EACCYERIGE, AT B BORIFIEAK RIDAE: KIS TIERAIA . 1)
3 2003 4F 6 J BUS PRI Erbht . 7Pk e & K i (1991~2002 4E) K HRIkA>, /bIEEHIE 50.0%
Dl ke ZETFYEWE. SETIIRD B E KNI/ 855%. 85.8%, L7 3. Jult 2014 )5, i
B AEATE 3000 /7 t LUF, 558 /Ki ZA-PIMb AL, &R 42—, Tl — BRI Ak 3

Table 3. Statistics of monthly average sediment content and sediment transport rate at Shashi hydrological station
3. WK BRIV E . WiV R

okl B B AT
At S s S T ADEE R
FP & B kg/m® TR 10 A TRIAD R kgim® TSR E 100 e qpo

1 0.086 427 0.031 163 —64.2 —61.8
2 0.073 331 0.033 166 —54.5 -50.0
3 0.086 462 0.039 212 —55.0 —54.1
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Continued
4 0.181 1269 0.058 397 —67.7 —68.7
5 0.362 4332 0.066 722 -81.7 -83.3
6 0.876 15,253 0.099 1408 -88.7 -90.8
7 1.482 41,550 0.273 5582 -81.6 -86.6
8 1.363 35,146 0.213 4896 -84.4 -86.1
9 1.023 21,410 0.178 2703 -82.6 -87.4
10 0.632 9743 0.055 664 -91.3 -93.2
11 0.311 5463 0.034 281 -89.0 -94.8
12 0.122 777 0.026 152 ~78.4 -80.4
1~4 H. 11~12 A 6.596 1455 1.105 229 -83.2 -84.3
5~10 H 5.738 21,239 0.884 2662 -84.6 -875
L 0.875 35,500 0.127 5039 -85.5 -85.8
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Figure 2. Changes in median particle size before and after water storage
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Figure 3. Comparison chart of large sections before and after the main flood in 2011
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Figure 4. Comparison of large sections before and after the main flood in 2020
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Figure 5. Comparison diagram of area change and annual sediment discharge of discharge
measurement section (Below 38 m Water Level)
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Figure 6. Main channel (200 m, 500 m) and right bank beach (900 m) river bottom elevation
change
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