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Study on Relationship between Lake Area and Water Level of Dongting Lake Based on MODIS Images
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2.Dongting Lake Water Resources Administration Bureau of Hunan Province Changsha 410007, China;
3. Remote Sensing Information Engineering College, Wuhan University, Wuhan 430072, China)

Abstract: In this paper, M ODIS data is used to calculate the water surface areas of the Dongting Lake, which, together with the
hy drological stations”w ater level data from 2003 to 2006, are then employed to derive the area water level curves of the Dongting
Lake. It is found that the fitted area w ater level curves for three stations (Chenglinji, Yueyang, Lujiao stations) have the highest ac
curacy than those fitted curves for the other water level stations. From 2003 to 2006, the variation of the Dongting Lake area with
the water level had been inconsistent, according to the derived relationships of the lake area to the water level at Chenglingji station
for each year. Given the same water level, the Dongting Lakes area calculated by the derived relationship of the lake area to the water
level at Chenglingji station tends to decrease.
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Tab. 1 The temporal distribution of the chosen MODIS images
1 2 3 4 5 6 7 8 9 10 11 12
2003 0 0 0 1 2 4 7 3 6 1 2 3 29
2004 0 4 4 2 4 4 5 5 5 4 0 3 40
2005 0 0 2 3 0 2 4 4 5 3 1 1 25
2006 0 0 0 1 3 3 3 1 5 0 1 0 17
0 4 6 7 9 13 19 13 21 8 4 7 111
2 ~
Tab. 2 The fitting of area water level curve about every hydrol ogic stations
2003 95.05 85.20 76.72 95.61 91. 04 81. 04 88. 82 75.92 96. 16 95. 05 88. 06
2004 94. 85 91.56 95. 06 93.73 88.67 84.25 82.33 81.99 90. 52 94. 81 89.78
2005 85. 06 79. 82 82.16 84.74 78.57 76. 60 68. 49 66. 81 80. 00 85. 14 78.74
2006 96. 96 89.85 85.30 97.01 89.42 72. 81 86.90 94. 16 95. 60 96. 95 90. 50
R? 91.32 87.17 86. 43 90. 97 87.38 82.22 81.36 70. 47 88. 09 91. 31 85. 67
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Tab. 3 RMSE value of best area water level curvein 2003- 2006

2003 2004 2005 2006

RMSE 110.2 128.6 166.9 58.3

162. 14
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Tab. 4 The analysis of Chenglingji sations area— water level in 2003— 2006
/m 21 23 25 27 28 29 30 31 32
605. 4 828.7 1083.7 1370. 2 1525.3 1688.3 1 859.2 2038.0 2224.7
/km?2
2003 545.3 900. 8 848.7 * 1673.1 1765.8 1852.0 2153.0 *
! % 11.01 - 8.00 27.69 * - 8.83 - 4.39 0.39 - 5.34 *
s 534.1 668. 4 880.2 1169.5 1 343.2 1536.3 1748.7 1980.6 2 231.8
/km
2004 * * 679.2 1323.0 1216.1 1601.4 1 850.6 1892.2 2192.3
! % * * 29.59 - 11.60 10. 45 - 4.07 -5.50 4.67 1.80
644.0 767. 1 952.3 1199.6 1 346.6 1509.1 1 687.2 1880.8 2 089.9
/km?2
2005 * 793.8 * 1 440.2 1395.7 1390.4 1 628.1 1926.7 *
! % * - 3.37 * - 16.71 -3.52 8.54 3.63 - 2.38 *
498.2 526. 8 692. 4 994.7 1197.3 1434.0 1705.0 2010.2 2 349.6
/km?2
2006 * 533.8 844.9 1039.7 1114.2 * * * *
! % * - 1.31 - 18.06 - 4.32 7.45 * * * *
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