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The relationship between landscape pattern and the habitat of giant pandas on

the southern slope of the middle Qinling Mountains
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Abstract: Landscape patterns result from various ecological processes occurring on different spatial scales. In turn landscape
patterns strongly affect biological processes of wildlife populations. Landscape patterns influence the structure and distribution
of wildlife populations. T hrough remote sensing ( RS) and Geographic Information Systems ( GIS), we analyzed correlations
between landscape patterns and giant pandas'activities in three reserves ( Foping, Changqing and Guanyinshan) on the southern
slope of the middle Qinling Mountains. We began by mapping and analyzing landscape patterns and assessed three landscape
indices, induding MPFD (mean patch fractal dimension index), FN (fragmentation index) and SDI (Shannon diversity index) .
We used statistical analyses to examine correlations between giant pandas'activity density and landscape patterns at a spatial
resolution of lkm?. The main results show: (1) There are differences on landscape patterns among three nature reserves.
Foping NR shows the highest level landscape diversity, followed by Changqing NR and Guanyinshan NR with the lowest
Landscape diversity (2) Due to human disturbance and habitat restoration, the degree of landscape fragmentation in Foping NR
is the lowest, followed by Changqing NR, and Guanyinshan with the highest level of fragmentation. (3) The activity signs of

giant pandas were densely distributed in two areas, i e. the middle of Foping NR and the northern part of Changging NR.
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(4 Analysis reveals correlations between the giant panda activity density and landscape indices at the scale of lkm?, providing

evidence that different landscape patterns have significant effects on giant pandas” activity and habitat utilization.
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Table 1 Landscape pattern indices used in this research
Index type Math ematical formula General description
P:j i J 7A:j i J B
N ;M PFD 1 2
U6IM ean patch z Z [2]11 2n(0.25Py) )] . . . .. . . .
. L. L L P is the perimeter of patch j in landscape class i, A j; is the area of patch
fractal dimension index MPFD = &1Ll= Y : .
N J in landscape class I, N is patches number. The scope of MPFD is
between 1 2.
(7] NF M PS
Lo FN= (NF- 1)/MPS N F is the number of patches for a certain landscape class, MPS is the
Frag mentationindex
average area of patches.
[16] S h . m Pi ‘
. o rannons SDI = - z [(P)In(P))] P; is the percentage of landscape class i to the total area of all the
diversity index = .
y ! landscape (in area) .
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Fig. 2 Regions selected while calculating the landscape pattern
’ SPSS indices on the reserves” scale; The area of each region is 105km?2;
3 The regions contain most area of different altitude and human
» activities in the reserves
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Fig-3 Distribution map of landscape types in the southern slope of
the middle Qinling Mountains (including Foping, Changqing and
Guanyinshan Nature Reserves). The eight landscape classes are
conifer forest ( CF). mixed broadleaf and conifer forest (MBC),
broadleaf forest ( BF). bamboo forest ( BAM ). shrub—grass-herb
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Table 2 Landscape patches analysis about the three reserves ( Foping, Changqing and Guanyinshan) in the southern slope of the middle Qinling

Mountains
(km?) (km?)
Area of landscape types(km?2)/ Number of landscape patches Average area of landscape patches(km?)
Landscape type
Foping Changqing Guanyinshan Foping Changqing Gu anyinshan

BF 47.36/ 3558 65.08/4579 47. 54/ 2481 0.0133 0.0142 0.0192
MBC  210.36/2068 185. 75/ 3485 81.00/ 1872 0. 1017 0. 0533 0. 0433
CF 18.26/ 1410 11. 89/ 1368 1.70/365 0.0130 0. 0089 0. 0047
BAM 4. 14/ 837 7. 42/ 806 0.43/91 0. 0049 0. 0092 0. 0047
SGH 8. 87/ 2409 27.97/ 4982 9.70/ 2054 0. 0037 0. 0056 0. 0047
kS 0.30/150 0.09/70 0.08/83 0. 0020 0.0013 0.0010
WA 0.27/ 194 0. 17/ 157 0.22/137 0.0014 0.0011 0.0016
RB 2. 86/ 482 2. 48/ 804 3.00/ 414 0. 0034 0. 0031 0. 0072
Total 292.42/11108 300. 85/ 16251 143. 67/ 7497 0. 0263 0.0185 0.0192
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3 Table 3 Landscape indices of the three nature reserves (Foping,
Changqing and Guanyinshan) in the southern slope of the middle
. Qinling Mountains, Landscape indices are MPFD, FN and SDI
’ ; Reserve MPFD FN SDI
Foping 1. 438472 0. 165093 1.491367
, Chan gqing 1. 431000 0.218743 1.441111
Guanyins han 1.427142 0.321874 1. 317902
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Table 4 Analysis of correlations between panda activity density pattern and landscape indices pattern in three nature reserves (Foping,

Changqing and Guanyinshan) in the southern slope of the middle Qinling Mountains

MPFD FN SDI

Nature reserves

Foping Changqging Guanyinshan Foping Changqing Guanyinshan Foping Changqing Guanyinshan

Correlation ratio 0. 199 - 0.188 0.299 0. 056 0. 205 - 0.255 -0.123 0.454 0.285
Significant 0. 001 0. 005 0. 001 0.367 0. 002 0. 007 0. 047 0. 0001 0. 002
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