11 6 Vol. 11 No.6
2002 11 Resources and Environment in the Yangtze Basin Nov. 2002
: 1004-8227(2002) 06-0536-07
RiE. Tz, RL T, BT
( , s 100871)
1978, 1989. 1998 Landsat 20 50 s
50 / / . s
80 % Arclnfo ArcView GIS . /
3 4 ’ / /
50 , 1 460 ka, 1955 1978
970. 57 km? 1978 1989 1989 1998 2.23 18.05 ; .
1998 1955.1978 1989 1.46. 1. 41 .09 1955 54.70%
1978 62. 15%. 1989 51.88% 1998 48. 17%; 1978 1955
17 %, 1989 1978 57%, 1998 1989 11%; 50
/
H 5 5 / H H
:A
R . 20 50
s , GIS
50 /
1
[1~3 i
1.1
s ERDAS IMAGINE 8.4
49 «C D :
s 30 (RGB) MSS675 TM453
s s 1. 5 1978. 1989 1998
, C 12 )
, / . . .
( 2 1. Jensen (el
ERDAS IMAGINE8.4  Accuracy Assessment
s /
s , 50 /
, ( )
1978. 1989. 1998 Landsat 50 120
* : 2002— 06— 19

:2002— 01— 065
: ( :G2000046801).

) -y s .

(1972~



6 50 / 537
. GIS Arclnfo NT 7.1 ’ = ni/ A
ArcView 3.2a(ESRI, Redlands, USA) n; i s A
1955 / (km®),
1
Tab.1 Imagery Data of Landsat— MSS and Landsat— TM 2
Used in This Study
2.1 /
Landsat— M SS 132—39 781016 2 /
13339 781017 o .
133— 40 781017 Tab.2 Description for Land Use/ Cover Categories
134— 39 751016 in Dongting Lake Area
134—40 770108 /
Landsat— TM 123—40 891204
124— 39 890210
124—40 890210 ’
123—40 980212
124— 39 981220
124— 40 981220
125—39 981109
1.2 / GIS
1955.1978.1989 1998 2.2 /
/
80 mX 80 m., GIS Ar¢/Info 7.1
/ s
50 ,
/ N . R
GIS Arcview 3. 2a Intersect Grids
/ ) /
/ (1955 ~ Jensen (6l
1978).(1978 ~ 1989). (1989 ~ 1998) /
(1955.1978. 1989.1998) , ( 3. 4 5).
50 /
[7 X
Eyi=1— Ap; 2)
Au=" 3)
’ ’ X+i
', Ei=1— Au 4)
= D ay/ ni (1710 000) i
J=1 =1
ay ; ; Ao = N 5
(hm2 ), ni l ’ Api Eoi
(PD) s Aui E
’ H Ao
’ 3 Xii 1 /

/ 5 Xif-



538 11
i N
mmpy _.f\
/
0 4 T0km
e —
1 1995.1978. 1989
Fig. 1 Land Use Cover Types of the Study Areain 1955.1978.1989 and 1998
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Tab.3 Erwr Matiix Table of Land Use/ Cover Classifications in 1978
(73] (¢79)

22 1 0 0 1 24 92 8
2 17 0 1 1 21 81 19
0 0 28 4 4 36 78 22

2 20 0 24 83 17
1 1 4 0 14 20 70 30
26 20 34 25 20 125

%) 85 85 82 80 70
€Z3) 15 15 18 20 30
81 %
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Tab. 6 Land Use/ Cover Transition Proportion(%) in Dongting Lake Area Over Time
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7.76 2.08 77.75 12.24 0.17
1.91 0. 06 49. 96 48. 00 0.07
23.36 0.74 36.71 4.36 34. 83
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53.45 12. 87 27.62 5.49 0.57
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Tab.7 Landscape Indices for Land Use/ Cover Type of Dongting Lake Area During 1955 ~ 1998
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1998 1 923.37 8. 03 17 116 11.24 0.71
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1978 14 884. 36 62. 15 22 454 66. 29 0. 94
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1998 11 535.90 48.17 37 100 31.09 1.55
1955 5 138.94 21. 46
1978 4 257. 06 17.78 77 389 5.50 3.23
1989 6 686. 56 27.92 35 492 18. 84 1. 48
1998 7 389. 69 30. 86 28 440 25.98 1. 19
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LAND USE/ COVER CHANGES IN DONGTING LAKE
AREA BETWEEN 1955 ~ 1998

ZHAO Shu-qing, FANG Jing-yun, CHEN An-ping, CHU I Hai-ting
(Department of Urban and Environmental Science, and MOE Laboratory for Earth Surface Processs Peking University, Beijing 100871, China)

Abstract: Land use/ cover changes and their landscape structures in Dongting Lake area during 1955 ~1998 w ere
identified by using Landsat MSS of 1978, TM satellite imagery of 1989 and 1998, along with digitizing topo-
graphical maps of research area surveyed in the 1950s. The land coverage was grouped into five types: water
body, wetland, cropland, forest and settlement, and overall classification accuracy on Landsat satellite imagery
for periods of 1978, 1989 and 1998 were all above 80% . By applying Geographical Information System (GIS ),
spatial patterns of land use/ cover in different stages were explicitly explored. By overlaying four classification
maps, the percentage of each type of land use/ cover converted into other categories was computed. The area of
water body consistently decreased by 1 460 km” over last fifty years of which 970.57 km” was shrinked between
1955 ~1978, which was respectively 2.23 times and 18.05 times of that during 1978 ~1989 and 1989 ~1998.
While the area of wetland increased gradually, its areain 1998 was respectively 1.46 times, 1.41times and 1.09
times of that in 1955, 1978 and 1989. Cropland area percentage increased from 54.70% in 1955 to 62.15% in
1978 then decreased to 51.88% in 1989, and to 48. 17%4 in 1998. The area of forest decreased by 17% between
1955 ~ 1978, compared with a noticeable increase by 57 % during 1978 ~ 1989, and a slight increase by 11%
during 1989 ~ 1998. Changes of settlement showed an urbanization process in recent fifty years. All these

changes were driven by the complex interactions of physiographic and socioeconomic factors.

Key words: Dongting Lake area; GIS; landscape index; land use/ cover change; remote sensing; transition pro-
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