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Ecological security pattern construction and landscape ecological risk prediction .

A case study of Saihanwula National Nature Reserve
70U Peiwen, XU Fang”

School of Landscape Architecture , Betjing Foresty University , Beijing 100083, China

Abstract; Ecological risk assessment and prediction of nature reserve is of great significance to regional natural resources
protection and planning management. Taking Saihanwula National Nature Reserve as an example, based on the land use
data in 2000, 2010 and 2020, we evaluated the landscape ecological risk of the study area based on the ecological risk
index (ERI). Ecological security pattern was constructed by combining minimal cumulative resistance ( MCR) model. In
addition, the patch-generating land use simulation ( PLUS) model was used to simulate the evolution of land use and
landscape ecological risk from 2030 to 2050, and corresponding strategies and measures were proposed for risk management
and pattern optimization in the study area. The results showed that; (1) the spatial distribution of landscape ecological risk
in the study area was low in the north and high in the south, and the low risk areas accounted for a higher proportion. From
2000 to 2020, the overall landscape ecological risk decreased firstly and then increased; (2) important ecological function

three

“points” 56 ecological sources, 49 ecological nodes, * axis” 144 ecological corridors, “ surface”
ecological function areas including ecological conservation area, ecological transition area, rational utilization area, together
constituted the ecological security pattern of the study area; (3) From 2030 to 2050, the study area will mainly be low risk

area, showing the spatial distribution characteristics of low in the north and high in the south. From the perspective of
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temporal and spatial evolution, the landscape ecological risk of Saihanwula National Nature Reserve shows a decreasing
trend from 2020 to 2050. The research results can provide reference for decision —making of ecological protection and

management of nature reserves.

Key Words: landscape ecological risk index; Minimum Cumulative Resistance Model; PLUS Model; ecological security

patterns ; nature reserves
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Fig.1 Geographical location of Saihanwula National Nature Reserve
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Fig.2 Function divisions of Saihanwula National Nature Reserve
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Table 1 Resistance factor weights for Saihanwula National Nature Reserve
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Table 2 Land use conversion cost matrix

Fors Wit B Bl ik L A
Types Farmland Woodland Grassland Water Construction Land ~ Unexploited land
#ith Farmland 1 1 1 0 1 1

M Woodland 0 1 1 0 0 0

b Grassland 1 1 1 0 1 1

KA Water 0 0 1 1 0 0
2 Construction Land 1 0 1 0 1 0

KA # Unexploited Land 0 0 1 0 0 1

1 A e A e A 0 TR B AT e A e ft

20004 20104 20204¢

~
a2l 'y al Y L)

] \ 4 ‘
'Y 0 16 km D ¢ \ 7

R 0 s R

>z

B3 2000,2010,2020 FEF SR EFREERARPRIUESRE =18 537 E
Fig.3 Spatial Distribution of Landscape Ecological Risks in the Saihanwula National Nature Reserve in 2000, 2010 and 2020
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Fig.5 Ecological security zoning and Ecological security pattern of Saihan Wula National Nature Reserve
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Fig.6 Simulated ecological risks of Saihanwula National Nature Reserve landscapes in 2030, 2040 and 2050
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Table 4 Area and proportion of each ecological risk zone of Saihanwula National Nature Reserve in 2030, 2040 and 2050

gy 2030 4 2040 4F 2050 4F:

Levels T/ km? it/ % T A km? i /% TR km? i /%
IR Lowest Risk 112.85 10.57 131.77 12.35 147.77 13.85
BIRRUES: Lower Risk 632.44 59.25 634.07 59.42 637.25 59.72
H XU Medium Risk 228.05 21.37 204.34 19.15 200.67 18.80
B RUES: Higher Risk 69.39 6.50 67.73 6.35 60.47 5.67
{5 KUK Highest Risk 24.59 2.30 29.24 2.74 20.98 1.97

AR R, L RE R R A SRR X 2030 ,2040 ,2050 4F 3 1500 25 KUK 23 6] 43 A 5 2020 4 AR
o1, A7 S AL w5 e A 110 2 B4 S, AR B AR JRURG: X 3 07 A0, o XURS: 58 v JAUBR: B v UG DX 2 B2 00 A7 T
F5E DX A R B DX IR XU X AT o Eede K, oy AR 9 X TR AL 509 DA b, v g v XU X AT UG [X 448 1
JRUBS: B e AU X, DB 25 38 |7, 2020—2050 4F 8 55 S5 0L [F 50 3 AR PRI XSO0 A 28 KUK 22 T B 95
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