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Hierarchical Characteristics Analysis of Forest Landscape Pattern
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Abstract; Forest landscape spatial pattern and identification differences in their internal hierarchical
characteristics are important basis for forest resource management and ecological environment planning.
Huocheng forest farm, locating in the western section of north slope of Tianshan Mountain in Xinjiang, a
place with relatively stable landscape diversity, was selected as typical study area, based on forest
resource inventory data for management and digital elevation model (DEM) date, and with the support of
geo-information system (GIS), dimension reduction method of principal component analysis (PCA) and
landscape pattern indices (LPIs) , the spatial patterns and grading characteristics of forest landscape in
the forest region were studied through landscape classification and landscape index analysis. The following
results were obtained. In the first place, the forest landscape pattern had obvious hierarchical
characteristics in the north slope of Tianshan Mountain. At different levels of organizational hierarchy,
landscape was seriously fragmentized, and the patch size showed considerable spatial variability, in
addition, with the refinement of forest landscape organizational hierarchy, spatial variability of some
landscape indexes core patch area, fragmentation, landscape richness, adjacency were increased. In the
second place, at a higher grade level, patches density ( PD), average patch area ( AREA_MN),
landscape shape index (LSI) and perimeter area fractal dimension ( PAFRAC) were key indexes for
summarizing the spatial pattern of forest landscape. The research result can provide a strong reference for
optimizing forest landscape pattern and healthy management of forest landscape resources in landscape
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level by using the dimensionality reduction method of landscape pattern information. Most noteworthy, the

protection and refinement management of forest landscape resources should be fragmentation, richness

and spatial adjacency of landscape.

Key words: forest landscape pattern; hierarchy theory; geo-information system; principal component

analysis dimensionality reduction; northern slope of Tianshan Mountain
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Fig.5 Variation coefficient of landscape indices in different classes of landscape level
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Tab.1 Principal component analysis of forest landscape characteristic index at different levels in Huocheng forest area

e R RS2

PC1 pC2 PC3 pPC4 PCl1 pC2 PC3 PC4
PD -0.80 -0.41 -0.18 -0.12 -0.79 -0.36 -0.25 -0.19
LPI 0.76 -0.46 -0.31 -0.15 0.71 -0.33 —-0.40 -0.04
TE 0.20 0.83 -0.16 -0.35 0.25 0.83 0.07 -0.40
ED -0.78 0.13 -0.51 -0.09 -0.82 0.35 -0.34 -0.05
LSI -0.04 0. 84 -0.30 -0.33 -0.04 0.9 -0.01 -0.33
AREA_MN 0.92 0.16 0.20 0.14 0.93 0.13 0.22 0.12
GYRATE_MN 0.57 0.54 0.30 0.35 0.59 0.43 0.37 0.39
SHAPE_MN 0.13 0.53 -0.42 0.63 0. 04 0. 66 -0.25 0.61
FRAC_MN 0.15 0.15 -0.41 0.70 0.10 0.32 -0.37 0.61
PARA_MN 0 -0.47 0.63 -0.08 -0.11 -0.55 0.53 -0.12
CONTIG_MN -0.01 0.50 -0.62 0.06 0. 10 0.57 -0.52 0.10
PAFRAC -0.16 0.32 -0.69 0.27 -0.19 0.53 -0.52 0.36
TCA 0. 80 0.42 0.19 -0.12 0.82 0.32 0.22 -0.24
DCAD -0.71 0 -0.15 -0.36 -0.72 0.18 -0.17 -0.26
CORE_MN 0.89 0.01 0.23 0.15 0.92 -0.05 0.22 0.10
DCORE_MN 0.82 -0.11 0.29 0.20 0.77 -0.23 0.28 0.17
CAI_MN 0.40 0.29 0.73 0. 09 0. 44 -0.03 0. 66 0.08
PROX_MN 0.58 0.18 0.02 -0.34 0.61 0.26 -0.05 -0.21
ENN_MN 0.15 0.10 0.02 -0.07 0.45 -0.10 0.19 0.21
CONTAG 0.73 -0.35 -0.47 -0.01 0.79 -0.28 -0.37 -0.13
I -0.29 0.35 0. 67 0.03 -0.32 0.14 0.55 0.14
CONNECT -0.23 -0.66 0.22 0.40 -0.23 -0.63 0.17 0.40
COHESION 0. 84 0.13 -0.19 -0.26 0.83 0.27 -0.03 -0.16
DIVISION -0.79 0.52 0.25 0.03 -0.73 0.45 0. 40 -0.04
MESH 0.91 0.09 -0.09 -0.14 0.88 0.20 -0.06 -0.20
SPLIT -0.51 0.65 0.23 0.12 -0.58 0.52 0.41 -0.12
PRD -0.58 -0.65 -0.07 0.19 -0.56 -0.68 -0.23 0.02
SHDI -0.64 0.59 0.28 0.15 -0.65 0.33 0.51 0.16
SHEI -0.68 0.36 0.53 0.03 -0.73 0.27 0.46 0.15
AR 10. 50 5.56 4.20 2.05 10.9 5.50 3.55 1.97
TR % 36.22 19. 18 14. 49 7. 06 37.59 18. 96 12.23 6.78
RS/ % 36.22 55.40 69. 89 76.95 37.59 56.55 68.78 75.56
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Tab.2 Comparison of main landscape index and index

groups at different levels
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