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Landscape ecological risk assessment and landscape security pattern optimization in Shule
River Basin. PAN Jing-hu" LIU Xiao ( College of Geographic and Environmental Sciences
Northwest Normal University Lanzhou 730070 China) .

Abstract: Taking Shule River Basin as a case this paper analyzed landscape ecological risk vari—
ability by establishing a risk index based on landscape pattern and process using GIS and RS
technology. Spatial-temporal processes and aggregation characteristics of ecological risk were ana—
lyzed. Minimum cumulative resistance model was used to build river basin ecological security pat—
tern with taking natural reserves waters forest lands as the “source” and ecological security
level elevation and slope as resistance factors to generate resistance surface. The potential corri—
dors and nodes were identified and the optimized ecological security network was established. Re—
sults showed that the ecological risk level in the north of Shule River Basin was higher than that
in the south. In general the ecological security level in the Shule River Basin had been improved
in recent 30 years. From 1980 to 1995 the areas of Shule River Basin with degraded ecological
security level were mainly located in the southwest and the east; the area with degraded ecologi—
cal security level during 1995-2010 was less than that during 1980-1995. The landscape risk in—
dex presented a positive spatial autocorrelation. The spatial autocorrelation degree weakened dur—
ing the past 30 years which indicated a reduction in spatial convergence. The optimized ecologi—
cal network made full use of the existing river system to get through the corridors and avoid ur—
ban industrial land mining land and transportation lines. Also the optimized ecological network
combined ecological source region potential corridors potential nodes and other landscape com—
ponents and set up key points in the ecologically fragile regions as the “pedals” of species dis—
persal.

Key words: landscape ecological risk assessment; spatial autocorrelation; minimum cumulative
resistance; ecological security; Shule River.
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Fig.1 Ecological risk evaluation cell of Shule River Basin

n A )
ERI, =Y -“ xR, (6)
i=1 Ak
ERI, k
A, k i A, k
R. i
ArcGIS
( 2.
( 2002; 2014)
. . 5 o
2.3
( minimum cumulative resistance
MCR) ( Knaapen et al. 1992):
MCR=meinZ(DUXRL.) (7)
j=n
:MCR J
f MCR (D,;%xR))
Dy J
i R, i
2 3. 1 113 » 113 _ ”»

0 50 100km

el
— T
W AR

2
Fig.2  Spatial distribution of ecological sources in Shule
River Basin

ArcGIS
100 hm?
( 2
2.3.2
(
) . 3
. ( 2012;
2014b)
(2010 ) 3
0.50 Y
0.3,
0.2, “ =
x0.5+ x0.3+ x0.2”
( 3a). MCR
( 3b).
2.3.3



795

(b) FITEE ]

FitFE e
369113

o
H5

3
Fig.3 Grid map of ecological resistance and cumulative cost distance
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Fig.4 Ecological network of Shule River Basin
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Fig.5 Spatial distribution of ecological risk in Shule River Basin

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



797

“ N ” . 1980—2010
1980 46.26% 2010 Moran [
42. 44% 4647 km’,
1980 19. 25% 2000 o
22.03% 2010 (
2792 km’., 6) -
3.21% 5.18% - - -
2407 km’, o
30 o o
3.2 N
GeoDA o
Moran [ N o
Moran / ( Anselin “ 7
et al. 2010) . 1980.1995.2000. 2005 2010 ;
Moran [/ 0.6615.0.6401.0. 6460.0.6371 “ ” 0
0.6275 a=0.05 3.3
3.3.1 MCR
o ( 4a),
19804F

N

A

0 50 100km |
o — -

i

T | T
sesss s, dipssisese

A
TR Ryt
#-1

6
Fig.6 Cluster map of local spatial autocorrelation of landscape ecological risk
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