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Evaluation of the importance of patches outside protected areas to landscape

connectivity

ZU Yueqing, WEI Yaner, ZHANG Xiwen, YU Deyong "
Faculty of Geographical Science, Beijing Normal University, Betjing 100875, China

Abstract; The fragmentation and loss of habitat patches due to the rapid urbanization can affect ecological activities such as
species migration and predation which posed a threat to biodiversity. However, the ecological reserves may not be able to
cover the necessary activities of the organisms in them. Habitat patches outside of ecological reserves may also play a critical
role in maintaining ecological processes. Therefore, it is vitally important to identify key patches outside the ecological
reserves and protect them. In this study, we firstly identified two types of habitat patches, core habitat patches and potential
habitat patches, and built a habitat network based on graph theory in Yanqing District of Beijing, China. Then we
established the habit resistance surface by considering factors such as land cover type, slope, and human activities. The
impact of urbanization processes on regional habitat network and landscape connectivity is studied in conjunction with
simulations of future land use type changes. The CLUE-S model was selected to simulate the pattern of land use type
changes. Finally, we designed three habitat change scenarios based on the characteristics of habitat patches and future urban
land use type changes. The connection probability index (PC) and change rate of network connectivity (dI) were used to

evaluate the importance of the landscape connection degree of the potential habitat patches outside the ecological reserves
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under different habitat change scenarios. Based on the results, we judged the priority order of patch protection, and
analyzed the impact of landscape pattern changes on species with different migration capabilities. The results showed that the
whole potential habitat patches outside the ecological reserves had the greatest impact on the overall landscape connectivity
of the habitat by 2.15% and a single potential habitat patch had a maximum effect of 0.28% on maintaining the landscape
connectivity. In addition, the impact of landscape pattern and its changes on species with different migratory abilities varied
significantly, so it is necessary to design protection plans for species and habitat characteristics. We advise to prioritize the
protection of large and medium-sized habitat patches and small habitat patches at key locations. In order to meet the demand
for biodiversity conservation, it is recommended that both the contribution of habitat patches to landscape connectivity and
the pressure of urbanization expansion process be considered while distinguishing the conservation priorities of habitat

patches. The study provides methodological references for urban biodiversity conservation and habitat management.

Key Words:; landscape connectivity; habitat patch; urbanization; habitat fragmentation ; biodiversity protection
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Fig.1 Location and land use map of Yanqing District

1.2 Fdiskis

ASCAR I X AT At M BRI | B B A5 00 KNG — ER AR 30m , Ze4b 15 FHF I 223 0 A=
BEBEHe A aRH i AT R AR TR SRR BRI BRI AR R IR AN SR 1,
2 MRAE

2.1 AR5y
BB A A A B S ) Sk, Rl e T 3 25 RN, MR PR S A st PR 9 mT P AR 3 A Y
TR B R/IN 7R 28 PR IXATBUX 3 AL BT ST Sk ZEp X 20 S PN O BB 5 0 e — 8 R A BEAE S AR AR

http ; //www.ecologica.cn



6940

PO

i

A
FLEN YRR S, T AR SR BB B AR S RE R A5 5 LR =450 3R s 9 MRt sl AR i AR

T 0.2km*"?) B FEEEE 1km® DL F

x1 BIREAREKR

Table 1 Description and resource of study data
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Fig.2 Map of the spatial distributions of habitat patches
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Table 2 Relative parameters and median dispersal distance of different species in Yanqing District
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Fig.3 Changes of landscape connectivity of habitat networks under three different habitat change scenarios
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Fig.4 Map of habitat patches requiring key protection under three different habitat change scenarios
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Table 4 Characteristics of patches with high dI values under three habitat change scenarios

%4+ 1 Scenariosl %5 2 Scenarios2 1%t 3 Scenarios3
Niﬁjer WA/m?> Bl % dI Niﬁjer WA/m?> LBl % dI Niﬁmir WRA/m?> B/ % dI

1 203421 0.01 0.27 1 203421 0.01 0.27 1 203421 0.01 0.27
72 4609860 0.23 0.17 72 4609860 0.23 0.22 72 4609860 0.23 0.17
73 5356630 0.27 0.15 73 5356630 0.27 0.15 4 209205 0.01 0.13
74 6286520 0.32 0.14 74 6286520 0.32 0.13 70 3911620 0.20 0.11
70 3911620 0.20 0.12 68 2671000 0.13 0.11 71 4176760 0.21 0.10
71 4176760 0.21 0.11 70 3911620 0.20 0.11 68 2671000 0.13 0.10
68 2671000 0.13 0.09 71 4176760 0.21 0.10 62 846551 0.04 0.09
69 3191760 0.16 0.07 62 846551 0.04 0.09 69 3191760 0.16 0.07
65 1011520 0.05 0.06 65 1011520 0.05 0.07 65 1011520 0.05 0.06
52 595010 0.03 0.04 69 3191760 0.16 0.07 53 627059 0.03 0.05
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