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Land use/cover changes and its landscape ecological effects in the middle

western Hexi Corridor: A case study of Suzhou oases

MENG ]i—Junl , WU Xiu—QinZ , LI Zheng—(}uol (1. Laboratory for Earth Surface Processes, The Ministry of Education,
Department of Geography . Peking University, Beijing » 1008715 2. College of Soil and Water Conservation Beijing Forestry University, Beijing
100083). Acta Ecologica Sinica,2004,24(11) :2535~2541.

Abstract: In recent years, landscape pattern is often combined with land use/land cover changes to study the tendency of
structure changes of land use/land cover and their ecological effects. Therefore, it can provide foundation for the planning and
designing of sustainable land use. Landscape pattern is the result of different disturbing factors, which in turn, affects the
ecological processes of regions. Suzhou was selected as the study area. It is located in the middle western Hexi Corridor.
Studies on land use/land cover changes and their landscape ecological effects were carried out by GIS and Fragstats 3. 3
according to landscape ecology principles on the basis of two composite Landsat 5 TM (Thematic Mapper)images of band 4.3,
2 taken in 1988 and 2000. The results show the following occurred in the past 12 years: Firstly, landscape types are spatially
different because of various different natural geographical conditions. For example, Cropland is mainly situated on both sides of
the river and on the flood plain., while grassland is mainly located in the Qilian mountains and on the edge of the oasis. In

addition, forestland is mainly distributed on both sides of the rivers and on the north slope belt of Qilian mountain. The Gobi
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and desert are broadly situated among oases, landscape is particularly characteristic patterns of Gobi. The oasis and desert are
connected to each other tightly on the background of Gobi matrix. Secondly. great changes have taken place both in land use
types and landscape pattern indices. Cropland and water area have increased evidently, and the same as urban land and cultural
residences. While grassland, woodland and unused land had decreased, the high-covered grassland had disappeared completely.
Thirdly., though the patch fragmentation was decreasing, and so the heterogeneity, and the ecological environment was
degrading. For example, most grassland and woodland had been cultivated as cropland, which weaken the capability of
maintaining ecological balance of oases. Also, it made the over-loaded oases more urgent in water. Fourthly, the patch
dominance index decreased. Different patch types tended to distribute evenly. The decline of heterogeneity and the tendency of
evenness certainly will lead to the decline of landscape stability. Fifthly, the edge effect of woodland and grassland decreased.
As a result, the function of those kinds of patches in landscape declined. On the other hand, the edge effect of water, saline
alkali and barren land increased, which showed the further degradation of landscape.

Key words :land use/cover changes ;landscape ecological effects ;smiddle and western reaches of Heihe River Basin;Suzhou oases
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Table 1 Transition matrix of land use in Suzhou oases from 1988 to 2000(hm?)

1988~2000
Cropland Woodland Grassland Water area Urban land Cultural residences Unused
Cropland 88634. 520 0. 000 86. 850 73.080 174. 600 83. 880 261.810
Woodland 12. 780 1563. 210 14. 850 0. 000 0. 000 0. 000 113. 040
Grassland 1333.530 10. 350 40826. 790 465. 390 0. 000 4. 230 2947. 140
Water area 3. 150 0. 000 0. 000 8183. 070 0. 000 0. 000 107. 550
Urban land 0. 000 0. 000 0. 000 0. 000 351. 810 0. 000 0. 000
. . 0. 000 0. 000 0. 000 0. 000 0. 000 3138. 480 0. 000
Cultural residences
Unused 3596. 490 0. 000 605. 250 85.590 0. 000 12.150 187999. 290
* s , 20 7
1.2.3 ArcGISS. 1.Excel Fragstats . Fragstats
b7, 2 o Fragstats 3. 3
2 (1988~2000)

Table 2 Indices change of landscape in Suzhou oases from 1988 to 2000

(hm?) (hm?) (m) (m)
Area of land type Average area of patch Patch perimeter Average perimeter of patch
Type of patch
1988 2000 Difference 1988 2000 Difference 1988 2000 Difference 1988 2000 Difference
o 89322 93592 4270 558 585 27 3565080 3600720 35640 22282 22505 223
@ 285 285 0 11 11 0 50280 50280 0 1934 1934 0
@ 917 787 —130 34 29 —5 85020 79800 —5220 3149 2956 —193
@ 501 501 0 20 20 0 57540 57540 0 2302 2302 0
® 176 —176 176 —176 10140 —10140 10140 —10140
© 1703 1438 — 265 40 37 w3 181200 147240 — 33960 4214 3775 —439
@ 43705 40092 —3613 270 267 —B 2274960 2103960 —171000 14043 14026 —17
® 1629 1629 0 815 15 0 195960 195960 0 97980 97980 0
® 1346 1413 68 84 83 —1 127920 134520 6600 7995 7913 —82
@ 1585 2281 696 72 99 27 115860 141780 25920 5266 6164 898
@ 3732 3483 —249 207 218 10 353880 345000 — 8880 19660 21563 1903
@ 352 526 174 352 526 174 12540 16020 3480 12540 16020 3480
® 3007 3106 100 7 7 0 558420 569100 10680 1272 1276 4
w117 117 0 29 29 0 14220 14220 0 3555 3555 0
10839 10793 —46 493 491 —2 374400 373800 —600 17018 16991 —27
® 126487 125728 —759 3329 3309 —20 2735400 2697060 — 38340 71984 70975 —1009
@ 44694 44463 —231 526 529 3 1741560 1761600 20040 20489 20971 482
® 1303 1303 0 326 326 0 83580 83580 0 20895 20895 0
® 4954 5113 159 121 119 —2 377460 394740 17280 9206 9180  —26
8 4033 4038 5 237 238 1 152280 152340 60 8958 8961 4
340686 340686 0 295 306 11 13067700 12919260 —148440 11334 11597 263

(D Cropland, @ Shrub, ) Sparse woodland, @) Other woodland, &) High-covered grassland, 6 Middle-covered grassland, @) Low-

©) Lake, (0 Reservoir and ponds, (1 Bottomland Sand land, 12 Urban land, (3 Cultural residences, (4

covered grassland, 8 River and canals,

Other built up land, (9 Sand land, (6 Gobi, 07 Saline-alkali land, (8 Marshland., (9 Barren land, @) Barren rock land. the Same below
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ZHANG Na,et al; Simulating the spatial pattern of annual mean evapotranspiration of
a heterogeneous landscape
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