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Ecological security pattern establishment & strategies for developing construction

land in landscape-type city

CHU Jinlong' > WANG Pei' GU Kangkang' >*  WANG Yongzheng'
1 School of Architecture & Planning Anhui Jianzhu University ~Hefei 230022  China
2 Research Center of Urbanization Development in Anhui Province Hefei 230022 China

Abstract: For the urban ecological protection and special planning it is meaningful to analyze and identify urban ecological
land establish ecological security pattern and propose the strategy for developing construction land. As a case study of
Anqing City we divide ecological lands into three types biological diversification protection water resource security and
geological disaster avoidance by the high resolution remote sensing imagery and classify ecological land into three levers
( very important medium important and commonly important) by GIS spatial analysis method. The ecological protection area
is 394.1km> accounting for land use planning area proportion of 44.5% it is exploitation-prohibited region and where can
only build the necessary road and municipal utilities ecological agricultural facilities parkland and tour necessary
facilities. Then we take the very important ecological land and the prohibited-construction areas stipulated by relevant laws

standards and policies as the source to gain Anqing City comprehensive ecological security pattern at different safety levels
by using minimum cumulative resistance model. Beside the ‘Source’ and low security pattern of land the city construction
land will be 303.1km> and it is enough to the demand of land in urban master planning at 2030. At last based on the
ecological security pattern and ecological influence and construction potency of construction land we divide the construction

land into prioritized moderate restricted and prohibited zones and then point out developing strategies for each zones.
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1

Table 1 Water resource security evaluation index and sensitivity grading standard

Factors Hypersensitivity Sensitivity Low-—sensitivity Insensitivity
Water conservation district 1 2 3
10 20 50
Flooded area
Water protection <50m 50—100m 100—150m =150m
Flood storage area 3 2 1
(3)
. ’ ( 2 150,120+
100 >
2

Table 2 Geological disaster avoidance evaluation index and sensitivity grading standard

Sensitivity values

Factors 10 50 100 200 Weight
Slope/( °) >15 10—15 5—10 <5 0.3
Topographic relief/m  >9 6—9 3—6 0—3 0.25
Elevation/m =135 115—135 100—115 <100 0.2
Seismic fault zone 100m 500m 2000m 0.15
=50m N N N N
Human activity intensity N : N X 0-1
1.3.2
GIS N N
3 o
N N 3 o
1.3.3
oo«
(“ ) »” 3 « »
“ 7 o
(2)
( Minimum Cumulative Resistance MCR)
146 3 .

=

MCR = fmin Y (D; X R)

j=n
Knaapen 7, MCR
o S/ MCR
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3
Table 3 Identifying results of different ecological land
2 2
Factors G'r:'ide . Arfe]:lm % Factors Qrade . Ar/el:lm %
classification classification

201.7 22.8 152.8 17.2

Biodiversity conservation 248.9 28.1 Geological disasters 34.4 3.9

19.8 2.2 avoidance 53.4 6.1

415.6 46.9 645.4 72.8

268.5 30.3 394.1 44.5

Water resource security 32.8 3.7 Comprehensive assessment 45.3 5.1

36.3 4.1 133.4 15.1

548.4 61.9 313.2 35.3
4 & FEAt pR A

Fig.5 Spatial distribution of different ecological land sensitivity class and comprehensive ecological land
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ArcGIS 10.0

4

Table 4 Prohibited-construction zone stipulated by relevant laws and standards

Policy control area Main basis Demand for specification
- € A«
Scenic area
»
Natural reserve 4 » N ;
N Wetland oasis 4 » N
Water conservation district 4 »
Seismic fault zone 4 »
N Topography landform 4 CJJ83-99) 25%
Regional infrastructure controlled : '
zone or corridor ’
5

Table 5 Each land-cover type resistance coefficients

Land cover types

Resistance value

Land cover types

Resistance value

Forest land

1

Cultivated land 50
N N Rivers lakes and reservoirs 5 Field 100
Pond and ditch 10 . 400
rural and other construction land
meadow 30 Urban construction land road 500
2.2.2
GIS GIS
(13 » “ »
[ ”»
3 ( 2. 7 582.9km’
65.8%
N 163.1km’ 18.4%
« »
303.1km’ 2030 .
2.3
21
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Fig.8 Construction land development zone
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6

Table 6 Economic development need evaluation factor

Urban construction and economic development factors

GDP

Economic efficiency and population concentration factors GDP

External traffic condition factors

7
Table 7 Each evaluation unit ecological influence and economic development need ranking
1% Economic
Unit Ecological land ratio Ranking Unit development ability Ranking
98.20 1 4.459 1
92.89 2 3.238 2
86.29 3 3.145 3
75.28 4 0.862 4
71.83 5 -0.233 5
69.56 6 -0.559 6
66.05 7 -0.992 7
61.36 8 -0.702 8
59.06 9 -0.957 9
49.44 10 -2.947 10
40.76 11 -3.314 11
8
Table 8 Comprehensive development classification matrix
Economic development need ranking
Ecological influence ranking High Restively high Medium Low
« » o« »”
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