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Influences of topographical change of Jingjiang reach on hydrological situation of Dongting Lake // ZHANG
Dongdong' , DAT Minglong' , CHEN Xi*, DENG Pengxin' , ZHANG Xiaomeng® (1. Bureau of Hydrology, Changjiang Water
Resources Commission, Wuhan 430010, China; 2. Hubei Key Laboratory of Intelligent Yangtze and Hydroelectric Science,
China Yangtze Power Co. , Ltd. , Yichang 443000, China; 3. College of Hydrology and Water Resources, Hohat University ,
Nanjing 210098 , China)

Abstract: Based on observed data, the erosion and deposition characteristics of Jingjiang reach of the Yangtze River were
analyzed, and the influence of topographical change of Jingjiang reach after the construction of the Three Gorges Reservoir
on the hydrological situation of Dongting Lake from August to November, 2008 to 2018 was analyzed using the numerical
simulation method. The results indicated that the topographical change of Jingjiang reach led to the decrease of water level
of Dongting Lake from August to November, and the influence on the water level of Dongting Lake decreased with the
increase of the distance from Chenglingji station. The erosion in Jingjiang reach and flood diversion channels of three outlets
weakened the hydraulic connection between the main stream of the Yangtze River and Dongting Lake, leading to the
decreases of water flowing into the lake from Jingjiang reach and flowing out of the lake through Chenglingji station, thus
indirectly weakening the regulation ability of Dongting Lake. With a certain amount of water inflow at Zhicheng station, the
decrease of water diversion to Jingjiang reach led to the flow increase in the reach from Shashi to Luoshan, and the water
level with low and medium water inflow at Luoshan station rose to a certain extent under the same discharge.

Key words: hydrological situation; topographical change; numerical simulation; Jingjiang reach; Dongting Lake
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Table 1 Manning roughness coefficients in coupled model
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Table 2 Classification of evaluation indices
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Fig.3 Simulation and comparison of water level and discharge processes at different stations
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Fig.4 Measured and restored average monthly
discharges at Yichang station from 2008 to 2018
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Table 4 Sediment erosion in river channel from
Yichang to Chenglingji after construction of

Three Gorges Reservoir unit; 10* m®
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Table 5 Sediment erosion in flood diversion channels

of three outlets of Jingjiang reach after construction of

Three Gorges Reservoir unit; 10* m’
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Table 6 Discharge areas of different cross-sections in flood
diversion channels of three outlets of Jingjiang reach under

different water levels before and after construction of

Three Gorges Reservoir
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Table 7 Scenario design

W LARA FHRAE  WBEM

SR EC S Ay R T
MR AR TR
wis apsmsn SRS i
RO S A

A1)
RESuh (T 502)
C fapn-iti (i 5t 1)
T (15 52)
[ B (1)
F ML (1 5572)

10117113 11
MR ) ) R )
g
S -04
=
& 0.6
%
-0.8
S () E -
851 8J1 8 97 9/ 9J] 10[ 107 10/ 111 11/ 11/
LAl A f vy ) ) )RR LR R MR

1]
(b) RAAEA
BS sEfskkEFHTRERRXS—11 A
AFHRAFER T
Fig.5 Characteristics and variations of average water level
of every 10 days of Dongting Lake area from August to

November under condition of measured water inflow
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Fig.6 Characteristics and variations of average water level
of every 10 days of Dongting Lake area from August to
November under condition of restored water inflow
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Table 8 Comparison of calculated and measured water

level variations at Lujiao and Nanzui stations

S KA AT At
i . lgjﬂ\ﬂﬂdjo/;i B'irﬁmqj . fmﬁ/\%%wﬁi
- a5 fp/m FREIKGL KGR
il 2002 4E 2018 4E 5L/ m ke
8H 27.96  27.18 -0.78  -0.65 0.83
B 9H 27.08  25.35 -1.73 -0.75 0.43
A 107 25.18 23.07 -2.11 -0.69 0.33
11H 22,68 22.23 -0.45 -0.30 0.67
8 A 30.10 29.23 -0.87  -0.56 0. 64
B 9H 29.52  28.39 -1.13 -0.56 0.50
o104  28.44  27.34  -1.10  -0.53 0.48
11H 27.44 27.14  -0.30 -0.16 0.53

3.2 EEMAHMAKE

4 ORI S I RE PO K A K B — 3, Rt
FRLIAT B i AR A AR i U] A 7K 2t I L
R AT RE A, LAA TG DB VL 1 Sl A Vb T UL | 52
PRI TR BE S sl R L VRT B SR e 3l R4S S8 0 5 B It
AR R DU TR A K S, I R O R B UL 8—
11 H 2 0) it & K Ho 52 H IV 52 i i) 28 AL Rk an 5] 7

& 8 s
=K R R S, RV IAT BER] RFFEE vh i) , 300 R
0 -
; —600}
3
ﬂ%‘ ~1200}

—=— Jfil g U]
IRB L

1800
8H 8H 8H 9 9 9 10410104 117 11 11H
I I )R] R

0
LAy ha) MR A ) A R ) R A A R
Fisf 1]

(b) WAk

7 ELMRAEHETRESRR 8—I11 AAEHNHRRESTERETL

Fig.7 Characteristics and variations of average inflow and outflow of every 10 days of

Dongting Lake area from August to November under condition of measured water inflow
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Fig.8 Characteristics and variations of average inflow and outflow of every 10 days of

Dongting Lake area from August to November under condition of restored water inflow
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Table 9 Variations of water level and discharge for reach
from Zhicheng to Luoshan from August to

November under topographical influence
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Table 10 Distributary capacity of three outlets of

Jingjiang reach before and after topographical change
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Fig.9 Relationship between discharge at Zhicheng

station and water diversion change of three outlets of

Jingjiang reach under topographical influence
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