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Analysis of landscape patch structure influence on desertification process of

Kerqin Sandy Land
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Geographical Sciences and Natural Resources Research, CAS, Beijing, 100101,China). Acta Ecologica Sinica,2004,24(6) :1237~1242.
Abstract : This study analyzes the effect of landscape patch structure influence upon desertification process by using RS and GIS
techniques in Kerqin Sandy Land. Basic image adopt landsat TM image obtained on Sep. 6, 2000. RS and GIS software, such
as erdas 8.4, Arcview 3. 2, and Arcinfo 7. 1, was used as an interpretation tools. Landscape is divided to eight types by means
of land use and cover classification method. Analysis data come from samples that are same size and locate at different place on
interpreted map. The factors of patch number, average patch area, and average patch shape of fixed sandy land, cropland, and
total patch have been employed to judge the effect of patch structure influence upon the desertification process. Due to
association and regression analysis of single factor between above mentioned factors and desertification degree (DG) which is
quantitative indicator of desertification process, results showed that: (1) there were significant correlation (at 0.01 level)
among the patch numbers of fixed sandy land (SN), the average area of total patch (SA), the patch numbers of cropland
(CN), the numbers of total patch (TN) and the DG. Their association coefficients were more than 0.921. (2) There were
linear regression relations between the DG and all of the factors. (3) However, there were not highest correlations between the
factors and the DG only, but had highest correlations among inter-factors. These highlighted that there were complex relations

among the DG and the factors that could be directly or indirectly influence upon DG. According to above findings we can
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confirm that the patch structure obviously affects the DG in a synthetic way, so principal component analysis (PCA) becomes
a necessary method for best understanding the relation between the patch structure and the DG because it is a useful tool for
analyzing multi-factors impact. The PCA results showed that all patch structure effects could be integrated to five vectors for
the patch structure influence upon the DG, and total cumulative proportion was 99%. Among of these, the cumulative
proportion of the first and the second vectors reached to 80. 8% and were main comprehensive factors (vectors). The numbers
of different kinds of patches were the major impact factor of desertification process, and its cumulative proportion reached to
53.3% at PC1 axis. The patch shapes were the secondary impact factor of desertification process and its cumulative proportion
reached to 27.5% at PC2 axis. In terms of the characteristics of different patch types affecting on the desertification process,
the fixed sandy land patches played a positive role for the DG and had a positive correlation between all indices and the DG.
The cropland patches played a different role in different ways. First, it brought about a positive correlation between the patch
numbers of cropland and the DG. Second, it result in a negative relationship between the average patch areas and the average
patch shapes with the DG.
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Table 1 Semi-matrix between desertification degree and different patch type indices

DG SN SA SF CN CA CF TN TA
* SN 0.963**
SA 0.902* * 0. 761
SF 0.337 0.338 0. 251
CN 0.921** 0.822%* 0.926* * 0.148
CA —0.514 —0. 354 —0.673" 0.150 —0.689"
CF —o0.217 —0.215 —0.279 0.519 —0. 261 0.272
TN 0.991* 0.974"* 0.866** 0.319 0.919** —0.514 —0.247
TA —0.620" —0.663" —0. 446 —0.037 —0.657" 0. 587 0. 284 —0.710*
TF  —0.008 0. 085 —0. 189 0.714* —0. 228 0. 695" 0.687" —0.036 0. 355

* » WEKREXRRKEREREE 0. 01 KF L )Correlation to coefficient significant at 0. 01 level; * WRRELEEF S % (% 0.05 k¥

_E)Correlation coefficient significant at 0. 05 level
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Fig. 2 Association analysis between principal patch indices and desertification degree on sandy landscape
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