J. Lake Sci.(#ia#+5),2017,29(3): 753-764
DOI 10. 18307/2017. 0325
© 2017 by Jouwrnal of Lake Sciences

BESKEEREEBIKCZANRBEXR

FXA kR, FaEHE R 3
(1 WEIm K2, ¥ A7 435000)
(2 E R B R b FE 5 WA AT 55 0 , B 5 210008 )

B OE: R IR E S T IORUORN, S5 T, 7R BB R A A PR P ST T BAT A BLSE B S R Terra/
MODIS LIB J& AU , #2101 2000— 2012 47§ £ K 1h IR, 455 [ WM B ALK Ar WU ARd , sy 1 S B BILK A3z 5 B2
WK T AR A AR R M 2. Jp BT SRR :2000— 2012 45 [A] , IR j ) K 1 AR A SR AR R A FE SR Y R IR
AR, RA IR AYEK(4—6 A) —F(7—9 A) —iB (10— 12 H) - (1—3 H ) KK SCTRHIE s 762 [F)4% ) 2800 th ]
PR AN S P A1 A O 2 S 19 Al el AR 5 TR TR TR AR5 3 e LA A7 2 ) E A e AR D (R
N[5 ST AR 5 2R BOPP AE— 8 B 22 57 R K 8 ARG PR B, SR IR S Ak dm v , BRI AN B R IR S A A v 5 I b 22
S 5T 32 5 PR BN R G, TR K R AR KT =R K U AR 408 5 6 ZR 52 R B, R o TR Je 1 e oy B 2 5 i ok
4F(2002 4F) T 54F (2011 4F) | {7 B2 W)oK T 0 AUVEAL S5 3 B ALK A3 22 18] A AR SCME A s . DS 45 2R3 T IR AR IR T )
SRFRBR WS el AT R T et DXL B TR JE 0 K St A 4 D)y i BT LA R ) 7L

SRR VT BRI 5 VLI 5E R 5 A — T AR 4 5 7K S JaK

A loop-like relationship between water surface area of Lake Dongting and water level at
Chenglingji, the Yangtze River
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Abstract: Lake Dongting is the second largest freshwater lake in China, directly connected to the Yangtze River. It has significance
of practical effects on flood control, drought prevention and wetland conservation. This study addresses spatial-temporal variation in
water surface area of Lake Dongting and its relationship with water level at Chenglingji of the Yangtze River. Water surface area were
extracted from multi-temporal images of the Terra/MODIS ( moderate-resolution imaging spectroradiometer) for the years 2000-2012.
In combination of water level data of Chenglingji, a loop-like relationship was explored between the lake water surface area and the
water level. Our results show that the lake area decreased from 2000 to 2012, with a strong seasonal variation in terms of rising ( A-
pril=June) , flooding ( July—September) , retreating ( October—December) and drying ( January—March) periods. The inundated
area displays a seasonal change of spatial pattern with expansion from lake center to its maximum bounds during February—August
and contraction from its maximum bounds to lake center during September—January. The lake water surface has a good correlation
with the water level at Chenglingji and the correlation coefficient varies in seasons with the minimum value for drying period, the
maximum for flooding period, and relatively high values for rising and retreating periods. The variation is probably related to the
difference in controlling factors in different time periods. The Yangtze River has a relatively large impact on the loop-like relation-
ship in drying season and flooding season, especially for the east Lake Dongting, which is the case even for high-and low-water
years. Our findings offer an insight into the complexity of river-lake relationship and provide an important basis for flooding preven-

tion in Lake Dongting and the mid-and lower-reaches of Yangtze River.
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Fig.1 Geographical location of Lake Dongting
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Fig.3 Monthly mean area (A) and annual mean area (B) of Lake Dongting from 2000 to 2012
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Fig.5 The regression analysis between the water level of Chenglingji and the area of Lake Dongting (A) ,
loop-like curve of the water level of Chenglingji and areas of Lake Dongting (B) and East Lake Dongting( C)
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