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Spatio-temporal patterns of land use and land cover changes in Honghu Lake Region, Hubei Province China. ZHAO
Shugingg FANG Jingyun, TANG Zhiyao, and PIA O Shilong (Department of Urban and Environmental Science,
and Center for Ecological Research and Education, Peking University, Beijing 100871). -Chin. J. Appl. Ecol.,
2001, 12(5): 721 ~725.

Land-use and land-cover change can play a pivotal role in studies on environmental changes. The objective of this re-
search was to identify changes in land cover in Honghu Lake Region Hubei Province, China. These changes were
characterized by using Landsat TM satellite imagery for periods 1987, 1993, and 1998 to understand the dynamic of
land cover over time. The land coverage was grouped into six types: water body, lake beach vegetation flood plain,
crop land open land and settlement. By applying Geographical Information System (GIS), spatial patterns of land
cover in different stages were explored. By overlaying three classification maps, the percentage of each type of land
cover converted into other categories was computed. The area of w ater body and flood plain increased by 15.54% and
9.62% respectively from 1987 1o 1993 compared with a slight increase between 1993 and 1998 by 0. 58% and
3.19% respectively. Crop land area consistently decreased from 577. 62km® in 1987 to 188. 58km?in 1998 w hilst no
clear difference was shown in the area of open land during this period. The area of beach vegetation decreased by
18.60% for the period 1987 ~ 1993 and then increased by 8. 47% for the period 1993 ~ 1998. These changes ob-
served during this study period may be related to success of restoring natural lake area from forgiving cultivation as
well as impact of inter-annual variation in rainfall characteristics.

Key words GIS, Honghu Lake Region Land cover change Patch characteristics, Remote sensing Spaito-tempoal
pattern.
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’ Fig. 1 Location of the study area.
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Table 1 Description for land cover categories in the study area
. 80 Land cover categories General description
. Water body Ij)\()rsgstfg?taqiszhlﬁisrse rives lake channel and
, D) 12
(1987 ~1998) »2) Beach vegetation Wethnd vegetation, in some cases mixed with
natural and artificial forests and shrubs.
2 . Area carrying a hrge volume of water during
Flood phin rainy season, but covered by sand, gravel and
2.1 stones at different sizes
Crop land Area alllotl‘f_td to dry fields, paddy fields, and lo-
o 1 o 1 tus cultivation.
s . s 29 33 ~30 17 N,
112°34 ~ 114°08'E, 2463km>( 1. Oven area Area including barren lands and remaining
p open area near homest eads.
Settlement Downtowns, and factories.
440 ~ 460kJ " em %, 4~11 GIS (IDRISI  Ard Info)
% 3 1000 ~ 1300mm s s
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Fig. 2 Land cover types of the study area in 1987, 1993 and 1998.
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Fig 3 Area percentage(a), patch number(b), and average patch sze(c) for the

land use types during the period of 1987 ~ 1998.
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Table 2 Land cover transition proportion(%;) in the study area over time

Land cover W ater Beach Flood Crop Open
body  vegetation plain land area
1993 8000 r
1987 7000
Water body 82. 84 11.03 3.15 298 0. 00 6000
. 29.58  25.60 30.74  13.37  0.71 5000
Beach vegetation
4000
Flood plain 7.58 15.53 41.59 31.98 3.32 3000
Crop land 23.30 15. 12 30.93 27.74 2.91 2000
o 30,97 9.73 2124 3451 3.55 1000
pen area 0
1998
1993 4000
3500
Water body 74.38  17.90 5.71 190 0.11 )
S 3000
B . 27.75 38.92 27.75 4. 86 0.72 g
each vegetation 2 2500
=
o
Flood plsin 1030 31.38  49.10 814  1.08 £ 2000
7.77 24. 18 48. 36 19. 00 0. 69 #1500
Crop land &
£ 1000
Open area 1.92 21.15 57. 69 17.31 1.93 B 500
3 0
Table 3 Landscape indices for main land use type over time 2500
AreaCkm?) Patch density M ean shape index 2000
Water body
1987 457. 48 0. 64 2.68
1993 840. 35 0. 65 2.58 1500
1998 854. 06 0. 83 2. 68
Beach vegetation
1987 903. 47 2.43 1.78 1000
1993 445.27 3.39 1.96
1998 653. 64 3.12 2. 15 500
Fbod plain
1987 432.13 6. 68 2.00
1993 668. 97 2.59 1. 81 0.05 0.27 1.08 4.32 17.3 69.1
1998 747. 26 .85 1. 66 14054 216 8.64 346 922
Crop land
1987 577. 62 2,55 2. 48 HEREEH{E Median of area range( hm?)
1993 463. 62 .69 2.36 4 1987(2). 1993(h)  1998(c)
1998 188. 58 1.79 2.80 Fig. 4 Frequency distribution of main land cover types for period of 1987
Open area (a), 1993(b) and 1998(c).
1987 89.78 0.61 3.58 I. Water body, II . Beach vegetation, 1L Fbod
1993 41.38 0.58 3.16 plain, IV. Crop land, V. Bare land.

1998 14. 81 0.33 2.97
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