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Abstract Based on the classification of wetland landscape and by using remote sensing and GIS
techniques the Landsat 5 and Landsat 7 false color TM images of coastal wetlands in southern
Laizhou Bay in 1987 and 2002 were obtained and the landscape pattern change and its cumula-
tive environmental effects were studied with patch dynamic index patch density index landscape
diversity index and patch fragmental index. In 1987-2002 the total area of the wetlands in
southern Laizhou Bay kept unchanged but the natural wetland decreased by 49. 1% . The disap-
peared natural wetland was converted into culture ponds and salt fields. The landscape diversity
index decreased while the patch fragmental index increased. Some cumulative environmental
effects were induced by the landscape pattern change e.g. the total net primary productivity of
natural wetland decreased the functions of natural wetland in purifying environment and defen-
ding marine disasters weakened some mesophytes xerophilous plants and harmful plants inva-
ded the coastal wetlands and the ecosystem services value of the coastal wetlands declined.

Key words the southern Laizhou Bay coastal wetland landscape pattern index cumulative en-

vironmental effect.
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Fig.1 Remote sense false color TM images of coastal wet-
3 lands in southern Laizhou Bay of 1987 and 2002
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Fig.2 Process of extracting space information of coastal wetlands in southern Laizhou Bay
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Fig.3 Landscape type of coastal wetlands in southern Laizhou Bay of 1987 and 2002
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Tab.1 Space data of coastal wetland landscape in southern Laizhou Bay of 1987 and 2002
hm? km
1987 2002 1987 2002 1987 2002
36834.10 20271.02 282.60 253.42 11 15
5626.50 7010. 00 473.66 406.70 10 10
20181.12 4619. 14 285.69 159.67 18 30
9030. 80 13868. 70 117.01 221.21 11 16
19098. 55 45494.94 210.75 457.68 17 24
0.00 266.70 0.00 9.52 0 7
90771.07 91530. 50 1369.71 1498. 68 67 102
FN 2002 1987
01 N, MPS
N, 1987—
2 2002
2.1
Landsat 5 Landsat 2
7 ™ Maplnfo
6.0C 0.05% 2
1987 2002 2 2.2
! 1 1987—2002
2
1987—2002 15
0. 0003 0. 0009 0. 007
1987 0.0065 - km™ 3
3
62641. 72 hm’
69.01% 2002
2002
1987
3
31900. 16 hm’ 2 1987—2002
34.85% 15
2 Tab.2 Changes of patch numbers and patch dynamic in-
30741. 56 hm dex of coastal wetlands in southern Laizhou Bay from 1987
15 49. 08% to 2002
2
%
1987—2002 4 -3.00
1. 64
) 12 -5.14
759.43 hm s 357
3 7 9.21
7 -
35 0.05
24.61% 1987 0 hm?

1384. 5 hm’
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Tab.3 Patch density index of coastal wetland landscapes in southern Laizhou Bay in 1987 and 2002

1987 0. 0003 0. 0069 0.0018 0. 0012 0. 0009 - 0. 0007
2002 0. 0007 0. 0065 0.0014 0.0012 0. 0005 0. 0005 0.0011
121 Cios74r m20026F
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2 H Fig.4 Changes of patch fragmental index of coastal wet-
lands from 1987 to 2002
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77. 40%
4 0.244
0. 325
2.3 lg 1.63 g
Co, 1987 2002
1 Co, 54. 609 12.34
1985—2002 t 0,
49. 08% lg 1.19 g O, 1987 2002
20182. 12 4619. 14 hm’ 0,



2442

28 12

39. 87 9.01 t

100 ~ 500 kg- hm >
< a! - 1999
300 kg- hm ™ a”'

1987 2002
0.61 0.15 t
1987—2002
2
197 48
56 25 65
3 2008a
Cassia leschenaultiana Tribulus terres-
te Ziziphus jujuba Bidens spp.
Artemisia annua Xanthium sibiri-
cum
e 2006

Euryale ferox Glehnia littoralis

Cannabis sativa Nitrarta sibirica

Cygnas
cygnas Ciconia ciconia Grus leucogera-
nus G. japonensis G. grus

Otis tarda

2001—2005

Chenopodium hybridum

Amaranthus retroflexus Ricinus commu-

nis Daucus carota Ambrosia arte-
mistifolia FEichhornia crassipes 6
2004
3
2004 2006
1987—2002
2002
1987 2002
15
38.953 27.743
28. 8%
4.291 + hm™? 3.031 - hm™?
29. 4% 2008b
15
2
111%
3

1987—2002 15



2443

49. 08%

. 2005.
24 4 36-45.
. 2000.
. 15 4 446-451.
. 200s.
24 4 359-363.
. 2008.
. 6 1 7-12.
. 2004.
. 59 5 653-661.
. 2005.
24 8 907-912.

. 2008.

38 4 670-675.

. 2004.

i3]

R

. 2003.

22 1 60-70.

. 1999.

.2

.1
16

. 2004.

003.

23 2 237-243.
996.

3 260-265.

. 1997.

17 3 317-323.

. 2006.
26 6 2020-2026.

. 2008.

23 1 51-56.

. 2006.

6 18  2858-2864.

. 2006.

-92.

2195-2202.

. 2007.
29 3 139-146.

. 2008a.
17 1

. 2008b.

86

27 12

Shannon CE~ Wiener W. 1949. The Mathematical Theory of
Communication. Urbana University of Illinois Press.
Zhang XL Zhang YZ Sun HX et al. 2006. Changes of hydro-
logical environment and their influences on coastal wetlands

in the southern Laizhou bay China. Environmental Monito-

ring and Assessment 119 97-106.

zhang@ 163. com

1971

20 E-mail

Geo _




