H 75 2 3R 2010,30(16) :4266—4276
Acta Ecologica Sinica

ETERYMWILERTENRIPRERFAX

iﬂ ?‘éﬁ’ il‘\{{‘l‘\{{‘ ’ ?iﬂi}b_ i
(JEFERZEFM BT 2EMFFEBE, L 100871)

R PO IR AL BERR i % JA) i 3 XA AT M B SR A A X A ) A M DR AP AR ™ B R o AT ZE SR RUE 1A
RN FAYRP AR EEE AR LR RECN T EZ R, 58 BCHRE T AL i S 20 X ——E 5T AR R B 5t
8 BB R YRR Z 2 RIT RS & AU YR R 24 R AT AR AR . ARIE A SR E SCRIZE BRI,
KAE B R AY AR W) 2 IR S5 45 O T B A R R K B (Ardea alba) (%% k1§ (Anas platyrhynchos) \3F 5K ( Phasianus
colchicus ) Ve AEALTUT B £ s W0 , I F 85/ > RARBH DA RUA GIS 25 [ /A He AR , % £ s b AT B 38 BV EAT 04 , I L
Wiz B S5 EL T, AR BE ) T A 25 [BIARAE X L 5T AR R P 2 A R AT AR o G5 2R B - BRI B 2 JR B SR 2K
B AR B B TR, PR IR AR R BEAE SR 3 BTt A R 60% i 13, AR 3P T LT A SRR R
e RS (B R , T A BB AT B M 32 2R AR PR AL Y (R0, TR BRI R AE M BRI B X — BT iR AR T
IETEM SRR IR S £ SEBAR M PRRARE , tuxt FIERT 7 BA S E

KRR AVRY; B R FWEL MR ; CIS; Jbat

Biological conservation security patterns plan in Beijing based on the focal species

approach
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Abstract; Along with rapid economic growth and urban sprawl in China, biological conservation and biodiversity loss in and
around cities has become an increasingly important topic for discussion, especially in rapidly urbanizing regions. One of the
most urgent threats faced by growing cities is habitat loss, degradation and fragmentation. Focused on this threat, this paper
distinguishes the significant habitats and spatial patterns that are of vital importance to biological process and conservation at
the landscape scale using Lambeck’s (1997) Focal Species Approach which selects the most sensitive species to a certain
threat, whose requirements are believed to encapsulate the needs of other species. The paper also applies Yu's (1996)
Security Pattern Theory which identifies landscape areas and elements of critical significance in safeguarding the process of
species maintenance and dispersal. Beijing is an ideal region for employing these approaches and theories because of its:
high percentage of urbanized land; rapid population increase; corresponding loss and fragmentation of habitats; and
abundant bird species.

According to the definition of focal species and a set of specific criteria, Great Egret (Ardea alba) , Mallard ( Anas
platyrhynchos) , and Ring-necked Pheasant ( Phasianus colchicus) were chosen as focal species for Beijing among hundreds
of candidate species, mainly because of their varied biological characteristics, and the threatened typical habitat types they
represent, which are assumed to represent most of the habitats in the whole region. With the aid of a geographic information
system ( GIS) spatial analysis model, security patterns for individual species were defined as follows: Step 1: a vertical
habitat suitability analysis in which the optimum areas for species were selected as the movement sources, and Step 2: a

movement resistance surface analysis, which was executed by simulating the horizontal movement across the landscape of the
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species, through the Minimum Cumulative Resistance (MCR) model. These three individual patterns were considered of
equal importance, and were overlaid into a comprehensive biological conservation security pattern with three different
security levels to “defend” different conservation situations.

A comprehensive biological conservation security pattern plan and relative conservation strategies for Beijing were
proposed, including the conservation cores, buffer zones, inter-source linkages and strategic points. This plan is based on
the spatial character of the calculated resistance surfaces and general principles in biological conservation. The result
showed that, the security pattern plan has a significant decrease in Patch Number ( —45.05% ) , Landscape Division Index
( -82.71% ) and Mean Euclidean Nearest Neighbor Distance Distribution ( —14.51% ), as well as a significant increase
in Mean Patch Area (85.36% ) and Largest Patch Index (45.40% ), with only 1.03% increase in total area, which finds
that the plan can protect core habitats and critical spatial patterns in Beijing by covering about 60% of the total land. This
research concludes that the Security Plan can effectively relieve habitat loss, degradation and fragmentation, and thus
support the goal of protecting biodiversity in the whole region. The methods and results, which possess both theoretical and
practical value, could provide a defensible decision-making basis for biodiversity conservation and ecological construction in

Beijing, as well as for similar research in rapidly urbanizing areas.
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Table 1 Analysis on selected focal species
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Table 2 Habitat suitability analysis of Great Egret
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Table 3 Special movement resistance factor and value analysis of

Great Egret

BT BT 8 (1—500)
Resistance factor Resistance value(1—500)
JK Hl Paddy field 1
Yk X &b Urban green space 1
B Wetland 1
JK i Water area 1
M #h Forest land 1
VK HkHb Bush forest 10
H 3K Field ridge 30
Hee#kHb Other forest 30
B Grassland 50
JK BEH#, Tirigation field 50
[El#, Garden plot 100
b Dry field 200
Bliti A FiHb Agriculture facilities land 300
23 Rl Vacant land 400
Ebpidh Saline land 400
#H#h Bare land 400
Y>#h Sandy land 500
YT FHb Urban construction land 500
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Table 4 Biological conservation security patterns at different levels
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Table 5 Main Landscape Pattern Index before and after planning

S R iR EL B hm’ BEYRCR T BES B hm® RARBEYAEEL
Landscape pattern index Total area Number of patches Mean patch area Largest patch index
FRI AT Before 668005 2055 325.063 65.5332
HRIE After 674858 1120 602.551 95.2825
AR4E 3R Change Ratio 1.03% -45.50% 85.36% 45.40%
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pattern index ivision index distribution
FRI AT Before 0.5327 186.1998 99.9522 91.119
HRIE After 0.0921 159.1759 99.9931 91.171
A5k # Change ratio -82.71% -14.51% 0.04% 0.06%
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