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Study on construction land reduction based on “Source-Corridor” ecological security

pattern paradigm

LIU Zhuangzhuang', WU Wei'>* | LIU Wenfeng', SHEN Libing'

1 College of Land Management, Nanjing Agriculture University, Nanjing 210095, China
2 National & Local Joint Engineering Research Center for Rural Land Resources use and Consolidation, Nanjing 210095, China

Abstract: Rapid urban expansion-especially, urban sprawl-has led to dramatic changes in land use/land cover. These land
use/land cover changes, in turn, have caused the loss, fragmentation, and isolation of habitats of various species, and
furthermore , brought serious negative influences on the sustainability of social, economic, and ecological development. It is
important to convert non-construction land into construction land wisely and optimize current land use patterns for the
purpose of sustainable development and human well-being. This paper, based on source-corridor ecological security pattern
paradigm, puts forward a set of systematic methods through which reduction of construction land can be realized such that
biodiversity conservation and sustainable regional development can be achieved. The Su-Xi-Chang region was selected as a
case study representing rapidly urbanizing areas. Habitats of the little egret ( Egreita garzetia) as well as its migrating
corridors and their buffer zones were identified as critical sources of local ecological land. Based on these habitats and
corridors, including the buffer zones, the local ecological security pattern was built. Plots of construction land that were
located within the buffer zones of the identified critical ecological sources were the plots to be reduced, i.e., they needed to

be transferred into the same land-use type as that of habitats or corridors, to improve the current quality and connectivity of
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habitat networks. The results show that within the region, the total size of reduced construction land was 10170.44 hm*,
among which sizes of urban land, rural residences, and transportation land-use types were 5408.38, 4017.96, and 654.10
hm®, respectively. Furthermore, based on the ecological security pattern paradigm, different ecological sources and their
corresponding corridors and buffer zones could be identified from perspectives such as importance, vulnerability,
sensitivity, and connectivity. Then, the regional ecological security pattern could be identified through overlapping plots of
these critical ecological sources. Based on the order of importance of the different perspectives, the identification of
construction land plots in the buffer zones from one perspective could then be repeated from a different perspective with less
importance than the former, and the two steps could be overlapped-such that new plots of construction land could be
recognized and converted into non-construction land-use types (i.e., reduced construction land) -resulting in improved local
ecological security. The method generated in this study is suitable for regions with different characteristics, and can also be
applied in optimizing scenarios where the total amount of construction land increases or remains unchanged. It is necessary
to emphasize that the order of importance of different perspectives of ecological security of one region may not be the same as
others; hence, the result of selected local critical ecological sources will not be the same among regions and cannot be

simply copied from one region to another.

Key Words: land use pattern optimization; construction land reduction; ecological security pattern paradigm; source-

corridor; habitats of regional superior species; the little egret ( Egretta garzetta)
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Table 1 Resistance values of the little egret’s migration caused by different land-use type
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Fig.1 The regional ecological security pattern identified using core habitats and migrating corridors of the little egret in the Su-Xi-
Chang area
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Table 2 The core ecological source among the little egret habitats in the Su-Xi-Chang area

HE A S PR AN YA S TR AN
Core ecological source Importance index Core patches Importance index
73 68.15 M210 3.16
Z1 23.73 M48 1.02
74 11.52 M197 1.24
722 11.30 M406 2.33
72 7.53 M281 9.52
715 7.20 M2 93.23
76 5.85 M89 1.44
M5 11.54 M423 1.08
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Table 3 The core ecological corridors linking the little egret habitats in the Su-Xi-Chang area

LAY B A] 3% 2 AR B ] % £ MR

Connection type Inter-plaque connection Importance index Inter-plaque connection Importance index

GIE-ZAERY i §iE| 715-M48 18.85 72-M89 192.22

Core ecological corridors Z15-M197 14.27 72-M2 11172459.91
Z15-M210 80.55 72-M281 56.88
76-M48 22.25 72-M5 102.04
76-M197 16.34 72-M48 30.03
76-M210 62.26 72-M197 15.35
Z1-M5 22.25 74-M89 45.26
71-M48 16.34 74-M2 52.85
7Z1-M197 62.26 74-M281 22.24
73-M5 2474.28 74-M5 10.82
73-M48 146.79 74-M48 12.10
73-M197 18.39

By T AR AR 74-M197 7.02 26-M89 5.49

Sub-core ecological corridors 74-M423 6.47 Z1-M210 5.18
72-M423 9.63 71-M406 5.70
715-M406 6.95 73-M281 5.49
722-M48 5.53 73-M406 5.91
722-M210 7.90 72-M406 7.37
76-M406 7.97

Za-Mb, SUEHs a B A HL b 8] 94 A EE ecological corridors; Za il Mb 4351 0 (18 S S a TR &ML b
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Fig.2 The optimized regional ecological security pattern identified using core habitats and corridors of the little egret in the Su-Xi-

Chang area
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Table 4 Reduction of construction land for core ecological source

Pl A L T AR

BB W R E R A 223
. Total area of reduced
Core ecological patch Urban land/hm? Rural residents/hm> Transportation/hm? . 2
construction land/hm
73 1570.50 1688.56 460.47 3719.53
71 0.00 580.67 62.06 642.73
74 3313.28 0.00 82.23 3395.51
722 10.20 249.98 0.00 260.18
72 164.89 468.9 0.00 633.79
715 0.00 234.50 6.21 240.71
76 342.26 466.12 0.00 808.38
BT Total 5401.13 3688.73 610.97 9700.83
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Table 5 Reduction of construction land for important ecological corridor

Il kA T AR

LB ST AT R AT e Total area of reduced
Ecological corridor Urban land/hm? Rural residents/hm? Transportation/hm? . 5
construction land/hm
715-M48 0.00 57.79 0.00 57.79
715-M197 0.00 59.73 0.00 59.73
715-M210 0.00 15.02 0.00 15.02
76-M48 0.00 25.80 15.45 41.25
76-M197 0.00 80.33 0.00 80.33
76-M210 0.00 26.40 0.00 26.40
Z1-M5 0.00 0.00 0.00 0.00
7Z1-M48 0.00 6.72 13.44 20.16
Z1-M197 0.00 28.04 13.44 41.48
73-M5 0.00 0.00 0.00 0.00
73-M48 0.00 5.20 0.00 5.20
73-M197 0.00 26.81 0.00 26.81
72-M89 5.59 1.09 0.00 6.68
72-M2 0.00 0.00 0.00 0.00
72-M281 0.00 0.00 0.00 0.00
72-M5 0.00 0.00 0.00 0.00
72-M48 0.00 14.42 4.16 18.58
72-M197 0.00 35.70 4.16 39.86
74-M89 0.00 20.08 0.00 20.08
74-M2 1.66 3.05 0.00 4.71
74-M281 1.66 9.28 5.92 16.86
74-M5 1.66 8.66 5.92 16.24
74-M48 1.66 16.25 10.08 27.99
B3t Total 12.23 440.37 72.57 525.17
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