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Abstract: Based on multi-temporal Landsat MSS/TM/ETM" images, and by using decision tree
method, this paper extracted the areas of emergent herbaceous wetlands with different water levels
in 1989-2011 in the East Dongting Lake, China. The change characteristics and change trends of
the emergent herbaceous wetlands areas were investigated based on the DEM data and the daily wa-
ter level data from the Chenglingji Hydrological Station. The area of the emergent herbaceous wet-
lands was significantly affected water level (R*=0.875, P<0.001) , presenting a significant linear
relationship between the two. Moreover, the emergent herbaceous wetlands area decreased with in-
creasing water level. The higher the water level, the smaller the effects of the water level on the
emergent area were. The emergent area changed regularly with water level. In January—July, water
level increased, and the emergent area decreased; in July—December, it was opposite. In 1989 -
2011, the areas of emergent herbaceous wetlands had a continual increase. The newly emergent
herbaceous wetlands area was mainly transformed from mudflat. The emergent herbaceous wetlands
expansion was the co-effects of the increase of the emergent herbaceous wetlands areas at different
elevations, and the rapid expansion of the emergent herbaceous wetlands in low bottomland (22 -
25 m of Yellow Sea elevation) played the most important role in the expansion. The change of water
level at different elevations was the dominant cause for the changes of emergent herbaceous wetlands
areas in the East Dongting Lake in the past 20 years.
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Fig.1 Sketch map of the location of the East Dongting Lake.
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Table 1 Date information for TM image, the area of emergent herbaceous wetlands and water level data from the
Chenglingji hydrological station
e H HAREA] KA FYNERR || P S H AR KA FYH HIFR
No. Date Image type Water level Area No. Date Image Water level Area
(m) (m?*) type (m) (m?)
1 1989-01-26 Landat4-5 TM 21.44 577.36 26 2005-04-28 Landsat7 ETM 22.95 866.91
2 1993-10-12 Landat4-5 TM 27.85 218.61 27 2005-06-15 Landsat7 ETM 29.82 208.27
3 1995-12-05 Landat4-5 TM 21.49 670.98 28 2005-07-17 Landsat7 ETM 29.67 230.62
4 1996-06-14 Landat4-5 TM 29.46 210.68 29 2005-08-02 Landsat7 ETM 29.28 252.41
5 1996-10-04 Landat4-5 TM 26.24 391.70 30 2005-09-11 Landat4-5 TM 30.54 125.20
6 1999-12-24 Landsat7 ETM 21.25 773.49 31 2005-12-08 Landsat7 ETM 21.93 784.91
7 2000-10-07 Landsat7 ETM 29.52 152.59 32 2006-01-09 Landsat7 ETM 20.72 744.83
8 2001-03-08 Landat4-5 TM 21.49 817.31 33 2006-05-17 Landsat7 ETM 27.63 374.50
9 2001-04-09 Landat4-5 T™M 22.96 812.14 34 2006-09-22 Landsat7 ETM 23.56 873.95
10 2001-05-03 Landsat7 ETM 26.23 630.43 35 2006-11-01 Landat4-5 TM 23.79 873.78
11 2001-09-24 Landsat7 ETM 28.07 313.47 36 2007-04-18 Landsat7 ETM 21.55 945.58
12 2001-11-11 Landsat7 ETM 25.90 632.76 37 2007-08-08 Landsat7 ETM 32.08 125.92
13 2001-12-29 Landsat7 ETM 20.98 640.31 38 2007-11-28 Landsat7 ETM 21.48 833.80
14 2002-07-09 Landsat7 ETM 31.63 85.48 39 2007-12-14 Landsat7 ETM 20.74 828.04
15 2002-10-13 Landsat7 ETM 24.69 732.00 40 2008-02-16 Landsat7 ETM 20.88 859.59
16 2003-05-25 Landsat7 ETM 29.73 193.15 41 2008-03-03 Landsat7 ETM 20. 86 918.52
17 2003-07-28 Landsat7 ETM 31.12 101.25 42 2008-10-13 Landsat7 ETM 25.95 458.21
18 2003-10-16 Landsat7 ETM 27.48 349.18 43 2008-11-14 Landsat7 ETM 29.36 170.74
19 2003-11-01 Landsat7 ETM 22.56 743.22 4 2009-08-21 Landat4-5 TM 29.91 319.24
20 2003-12-19 Landsat7 ETM 21.14 825.17 45 2009-09-06 Landat4-5 TM 28.70 344.59
21 2004-06-28 Landsat7 ETM 29.93 241.06 46 2011-02-24 Landsat7 ETM 21.66 882.41
22 2004-10-02 Landsat7 ETM 27.40 343.60 47 2011-07-02 Landsat7 ETM 29.21 201.34
23 2004-12-05 Landsat7 ETM 22.68 738.12 48 2011-08-19 Landsat7 ETM 27.43 442.55
24 2005-01-06 Landsat7 ETM 21.18 839.56 49 2011-11-23 Landsat7 ETM 23.01 846.71
25 2005-04-12 Landsat7 ETM 23.40 893.74
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lingji hydrological station and the average area of emergent her-
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Fig.4 Spatial distribution of emergent herbaceous wetlands in different months.
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Table 2 Area of herbaceous wetlands and its percentage in different altitudes

i 1989 1995 2001 2005 2011

Elevation [ [Epinia (IR [Epigia [ [Epinia A [Epigia (IR [Epinsa

(m) Area Percentage Area Percentage Area Percentage Area Percentage Area Percentage
(m*) (m?) (m?) (m*) (m*)

20 ~21 2.77 0.5 3.84 0.6 2.83 0.4 5.74 0.7 17.81 2.0

22 ~23 63.81 11.1 85.41 12.7 65.85 10.3 142.85 17.0 187.70 21.3

24 ~25 306.93 53.2 369.28 55.1 349.00 54.5 431.92 51.5 420.17 47.7

26 ~27 167.97 29.1 172.87 25.8 187.66 29.3 215.31 25.7 214.71 24.4

=28 35.04 6.1 37.50 5.6 33.59 5.3 41.53 5.0 39.53 4.5

A1t Total 577.09 100 670.32 100 639. 88 100 838.79 100 881.55 100
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