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Abstract: In order to study the changes of water resources amount in Dongting Lake before and after the operation of the Three
Gorges Reservoir, this research used 165 multi platform high-resolution (15— 30 m) satellite remote sensing data of 1994—2019,

combined with the daily observation water level data of Chenglingji for many years and the data of precipitation and evaporation in
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Dongting Lake area, the water surface information extracted by mask processing and K-means clustering analysis, studies the
changes of water surface area and lake capacity of Dongting Lake since 1994. Theoperation of the Three Gorges Reservoir
significantly influenced the changes of water resources in Dongting Lake. In this study, 165 multi-platform satellite data were
combined with the daily hydrological and meteorological data to explore the changes of water area and lake capacity of Dongting
Lake since 1994. The water surface information was extracted by using mask processing and K-means clustering analysis. Results
showed that: after the operation of the Three Gorges reservoir, the annual average water surface area decreased from
1 077.46 km® to 857.13 km®, with a decrease of 20.45% at the water level in Chenglingji was more than 26.34 m after 2011.At
the same time, the regulation of the Three Gorges reservoir not only alleviated the hidden danger of the flood disaster of
Dongting Lake, but also advanced the dry water level by one month. In addition, the supply water for Dongting Lake was
extremely limited during low water level period. After the operation of the Three Gorges Reservoir, the lake capacity of the
Dongting Lake was significantly reduced, especially the higher the water level, the greater the reduction; When the water level
is less than 20 m, the lake capacity gradually approaches during the before and after operation periods of the Three Gorges
Reservoir. The change of water resources of Dongting Lake is mainly affected by the inflow of the lake. The runoff of "four
waters" was the main factor determining the water resources of Dongting Lake, but the reduction of runoff of "three outlets" also
playedan important role. At the same time, the decrease of annual precipitation and the increase of evaporation were also the
reasons for the decrease of water resources in Dongting Lake. The research results provided objective data for the adjustment of
lake management ideas, the protection of water resources in Dongting Lake area and the ecological restoration of the Yangtze
River basin after the operation of the Three Gorges Reservoir.

Key words: Three Gorges Reservoir; Dongting Lake; remote sensing; water surface area; lake capacity; changes in water

resources amount.
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Fig.1 Distribution map of lake connecting to the Yangtze River and inner embankment in Dongting Lake area
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Fig.2 Relationship between water level and surface area of Dongting Lake from 1994 to 2019
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Fig.5 Inter-annual change in water surface area of Dongting Lake during 1994 to 2019
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before and after operation of Three Gorges Reservoir
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Fig.7 Change curve of characteristic water surface area be-

fore and after operation of Three Gorges Reservoir
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Three Gorges Reservoir
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Table 1 Comparison of lake capacity under characteristic water level of Dongting Lake before and after operation of

Three Gorges
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Fig.11 Change of annual inflow and outflow of Dongting Lake
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Table 2 Comparison of annual inflow and outflow of Dongting Lake from 1994 to 2018
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Table 3 Change of annual precipitation in Dongtmg Lake area before and after operation of Three Gorges

I . =K PRIZ AT i =K PEEAT BN Vol /)N i
(1994—2003) (2003—2018) (%)
4~8 Ay 950.32 809.55 140.77 14.81
S HoAb A 4 487.82 451.12 36.70 7.52
SRR B 1438.14 1260.67 177.47 12.34
4~8 Ay 888.73 790.48 98.25 11.06
AN HoAl 7 0y 479.63 449.79 29.84 6.22
AR R 1368.36 1240.27 128.09 9.36
4~8 A 890.27 838.42 51.85 5.82
fifal HoAl A £y 420.62 409.74 10.88 2.59
AR R A 1310.89 1248.16 62.73 4.79
4~8 Ahy 865.12 854.44 10.68 1.23
ERENG] FoAb A By 391.25 390.07 1.18 0.30
AR R 1256.37 1244.51 11.86 0.94
N 4~8 Ak 898.61 823.22 75.39 8.39
$ﬁ; HoAts H 0y 444.83 425.18 19.65 4.42
it AR R KA 1343.44 1288.40 95.04 7.07

R4 ZHAEETHEIENREHNELEETL

Table.4 Change of annual average evaporation in Dongting Lake area before and after operation of Three Gorges

G bk ] Bt SRATRIE T SRS 5 Lkt 5 b
(1994—2003) (2003—2018)

4~8 Ahy 570.23 600.42 30.19 5.29%

1 HoAb H 6y 245.21 261.19 15.98 6.52%

AEYyZE R 815.44 861.61 46.17 5.66%

4~8 A By 569.52 589.63 20.11 3.53%

VLVL oAb 7 1y 254.25 300.39 46.14 18.15%

SRR B 823.77 890.02 66.25 8.04%

4~8 A By 481.86 478.72 —3.14 —0.65%

vy HoAil 3 15y 225.28 220.66 —4.62 —2.05%

AR ZE R B 707.14 699.38 —7.76 —1.10%

4~8 A By 500.61 559.22 58.61 11.71%

HeA¥ HAb H 4 223.51 248.64 25.13 11.24%

AR FE S 724.12 807.86 83.74 11.56 %

. 4~8 Ay 530.56 557.00 26.44 4.98%

— Hopl A 0y 237.06 257.72 20.66 8.72%
ER IR 767.62 814.72 47.10 6.14%

AN B 8] B, B AR 2R W0 X b Y & Sk A R K
W (4~8 H ) FF- 7k — A7k 390 9 75 % 12w AT sk /)N
A, A 3 AR R UG TE IR R TE K iR R OF
K — MKW, 2% K 3 R OR R R R 8 .
W IXAR b Y A 2 8 R R K, EOK AR Y
7% & B H 500.61 mm # 0 #] 559.22 mm , #f /K
4R B 2% & B 223.51 mm 5 0 F) 248.64 mm , 3

T 4 ) R 58.61 mm Ml 25.13 mm , B W& 4 5] K
11.72% F111.24% 5 51 X 5 #8049 o VL ol 4 ¥ 78 &
0BG  3E EE BAE A K, 254,25 mm B 0
) 300.39 mm , J2& W JE 1 X 78 & & 5 & oK IX
B, K 18.15% 5 A F 1 X AR 3 1 9 B 3, =F K 19
4 H 76 K B 570.23 mm b 1 #] 600.42 mm , H
KW OAE ¥ kK B M 24521 mm ¥ F
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261.19 mm , 3§ & 53 5 24 5.29%0 F1 6.52%.

DL A5 3 0 4 19 2% Rk 1) S B AR 2 T iz
WX B 78 A it FE K AR ¥ 25 % i 530.56 mm 3
JnE] 557.00 mm, Al 7K 4 34 25 & & i 237.06 mm
W # 257.72 mm, & 8 0 47.10 mm, ¥4 05 K
6.14 %6 WA 28 K 2 WA K B P ) S I — =
W 7K 2 32 AT I I JE W 2K R e I 3G 2 5 | R IR JEE A
IR BRI ) o — R E
5 #5i

A% SCH 1994 4F LA Sk 165 A B AH /9 T AL
AR G Bk HE N7 K — K AR A — K
PR R, RGE ST T LA BE ) K T 2R
ol S S A e o R (TN = 1 o T
A Ak SR AL AT A5 R R

(1) 3l o 380 7K T 1 R 5 8 LK A7 52 =YK bR 2R
MY IERE K OC &R, 199448 5 7 LAk IR 2 18 11 7K T T AR
ZH N NAEBR AL AR 4K T B =K R s
ATHTY 1 077.46 k™ a7 2132 17 J5 19 857.13 km?, ik
i % 20.45% , {0 2011 4F J5 3k B WL/K A7 K T 26.34 m
st 2 T AT BT 38 0, LK A7 v, K T B R . A
BIoK T A, = e 7K 2 X 2 1 32 TR (6~8 ) 2k K
) R RS 3 O, 7R AR OB B e T E 0 Y
7 U B kR e K IR R R B A AR U 9
A Oy 4G 45 6 T, 5 B0R K29 9~10 A 1K i
T B R U /1N A7 A5 3 JE T A ARG AR K A 4 T L
H s =K BEAEARS K (12 A B4R 1~3 A ) XK
TR AR K ARG IR JE T 1 R K AR AT RR L 55 A T
JoE T A 7K I A 2 K BT R A B AR A 1 000 km®, X
IF 8 38 B BILAK A2 W Ry 26.12 m.

(2) 1) J2 90 %) 189 25 5 3R sz WL 7K A7 522 U YR R 306
R UK BB AT R RE 15 2 B ek 0N K A6
TR I B R 2 AN /N T 20 m B R A I BE Y ) 25
RPN KSR S T N WA G N VA1 B VAL R T
S /D 3.23X10°m? . 8.99 X 10°m® 1 31.92X 10°m®.
1) 6 T8 114 JEE K T80 25 (3R B ALK 32 18.77 m) kg 3.42 X
10°m®, A 7K A= 2 80 45 (AR KT 1 000 km?*)
46.67X10°m’, % 4 F /K & K 139.77 X 10°m”, JJj 2
BRI K 246.03X10°m”.

(3) 30 JE2 0 A T80 48 9 o 5 DU K AT AR O o 1Y)
LMEM I RER0.91, 5% = 1740 A WA A2 0 i
HUA0.54, BB DU K ™48 U 2 5% e ) J2 i) 7K 9% IR i
B EZERE B = 0B RAEA BT Z80 . I8

B = 0k 7K 2 32 47 e 1T B W K 9 U A b R
TP K BRI, =k K R AE VUG PR AR T I
2 ) 2 08 DX 7K 2 B T L R R R T S F
S O3 K B AE AT IS W DXCAR B R K e D
95.04 mm , 478 K BN 47.10 mm SF S EAE L,
2 5| I JEE 1 K 0 R B R R —

N P A s S S R o I /R I V- O |
e 1 M R B X, A BH R B i 2K 9% R i AR b X F 5
=gk TOREIE AT )R AR )RR IR 55 R B ) 1X K
e TRl = N E I S N AR RS VW - R A 3
T AKCHE 5 AR 5 T A K SRR S, AR S
WA M, A R — D EESE
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