27 2 Vol. 27 No.2

2007 2 ACTA ECOLOGICA SINICA Feb. 2007
1 1 1 1 2 1
1. 410082 2. 410082
GIS RS
AHP
14.77% 16.64% 24.07% 30.91%
13.61% 55.48%
1000-0933 2007 02-0774-10 Q147 X171 A

The ecological suitability evaluation on urban expansion land based on
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Abstract Land suitability evaluation is used to define a land’s suitability for certain use by synthetically evaluating its
hydrology geography terrain geology biology human culture etc. At present it has been widely used in the filed of
agriculture forest urban expansion land and so on. However the qualitative method and single factor method adopted in
land suitability evaluation are of disadvantages of subjectivity unilateralism and low precision meanwhile they are of
many uncertainties in quantifying factors and modern information technologies such as remote sensing are rarely applied
to evaluation. Compared with the traditional numerical evaluation land suitability evaluation based on Remote Sensing
RS and Geography Information System GIS is more simple intuitionistic convenient and fast in evaluating the land’s
suitability as it is the integration of ground information obtainment numerical calculation and space data analysis.

In the process of evaluating land’s suitability uncertainties occurs in classified quantification for example the
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difference in the same classification but at different levels can not be distinguished and the difference among different
classifications in the boundary is overextended. Based on the analysis of uncertainties grey correlation analysis is brought
forward to modify Land Suitability Evaluation Model LSEM . In the Ecological Planning for Changsha Eco-city some land
ecological suitability evaluation factors are selected after ecological investigation under the principle of stability

independence dominance and integration which are slope carrying capacity of foundation vegetation soil productivity

soil permeability surface water extent of resident land use and landscape value. The information of some evaluation factors
such as vegetation surface water extent of resident land use and landscape is quantitatively obtained by interpreting
Landsat-5 TM remote sensing image data and the information of soil productivity soil permeability and carrying capacity of
foundation is obtained by field sampling and investigating other information such as topographic map is collected. All
usable information is input to computer to build the GIS database. The weights of factors used for evaluation are decided by
the method of AHP Analytical Hierarchy Process . Changsha urban expansion land ecological suitability is qualitatively
and quantitatively evaluated by the modified land suitability evaluation model. As a result the percentage of the highly
suitable land suitable land moderately suitable land not suitable land and permanently not suitable land respectively is
14.77% 16.64% 24.07% 30.91% and 13.61% most of the land is suitable for construction the total percentage of
highly suitable suitable and moderately suitable land is 55.48% . The effective strategies based on the evaluation results

can be used as the reference for urban land planning and land evaluation.

Key Words uncertainty land ecological suitable evaluation model urban expansion land grey evaluation remote

sensing RS geography information system GIS
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Fig.2  Slope map of Changsha City
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Table 1 Judgment matrix between object layer A and middle
B, B, B,
layer B
A B, B, B; Wi
1 B, 1 1/3 3 0.2605
W, B, 3 1 5 0.6334
CR =0.0333 <0.10 20 B; 1/3 1/5 1 0.1061
B C
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Table 2  The weight of evaluation factors in Changsha urban expansion land suitability evaluation

Biology and water Society and human

Evaluate subsystem Land resource subsystem

resource subsystem culture subsystem
Subsystem factor B, B, B,
Weight of factor 0.2605 0.6334 0.1061
Sub factor C, C, Cs Cy Cs Ce C, Cg
weight of sub factor 0.0679 0. 1650 0.0276 0.0662 0.4036 0.1636 0.0796 0.0265
2.3.3
2 8 3
S, ARCGIS GIS
FAO Food and Agriculture Organization of the
United Nations o SPSS K-Means
3
4
3
Table 3 The integrated classification criterion of Changsha urban expansion land suitability evaluation
Land ecological Land ecological Characteristic

suitability classification  suitability degree

. Low
S1
. . 0.830 <SL=<1 environment compensate expense for land development strong accommodate ability for human’s
Highly suitable land . . .
destroy and interference automatically renew quickly.
S2 . . . i~
Suitable Tand 0.758 < SL=<0.830 Comparatively low environment compensate expense for ¢ comparatively strong accommodate ability
uitable lan
for human’s destroy and interference automatically renew comparatively quickly.
s3 . B
. 0.696 <SL<0.758 moderate environment compensate expense for land development moderate accommodate ability for
Moderately suitable R . .
human’s destroy and interference automatically renew slowly.
NI . High
. 0.604 <SL<0.696 environment compensate expense for land development feebleness accommodate ability for human’s
Not suitable land . . ’
destroy and interference automatically renew badly.
N2 . Very
Permanently not 0 <SL=<0.604 high environment compensate expense for land development very feebleness accommodate ability for

suitable land human’s destroy and interference can not automatically renew.
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Fig.4 The classified figure of Changsha urban expansion land suitability evaluation
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