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Landscape pattern changes of woodland and grassland and its driving forces in

Qinling Mountains
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Abstract: Based on the land-use datasets from 1980 to 2015, in this study, we analyzed the spatial and temporal changes
and its driving forces of woodland and grassland landscape pattern in Qinling Mountains following GIS, landscape pattern
index, and principal component analysis methods. The results showed that; (1) Woodland and grassland were the main
landscape types in the Qinling Mountains, accounting for about 72% of the total area of the study area. Among them, forest
land was the dominant landscape type, followed by high-coverage grassland and moderate-coverage grassland, and other
woodland and low-coverage grassland areas were relatively few. (2) The total woodland and grassland area of Qinling
Mountains during 1980—2015 was decreased by 309.44 km’. The grassland is dominated by the total area of woodland and
grassland changes. Look at it from the aspect of spatial change, The woodland and grassland areas were mainly lost in the
surrounding areas centered of Xi’an, woodland and grassland were mainly transformed to construction land and cultivated
land. (3) The degree of fragmentation of woodland and grassland increased gradually, the landscape connectivity
decreased, the landscape heterogeneity increased, and the landscape shape was more complicated. The grassland changed

significantly compared with the woodland. Look at it from the aspect of spatial distribution, the spatial heterogeneity of
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woodland and grassland landscape pattern index was significant. and the national macro policy played an important guiding
role in the change of landscape pattern. (4) Human activity interference was the main driving factors for the landscape
pattern change of woodland and grassland in Qinling Mountains, followed by climatic factors. The national macro policy
played an important guiding role in the change of landscape pattern. Mitigating the excessive impact of human activity on the
Qinling Mountains and maintaining the balance and integrity of woodland and grassland are the key to realizing the scientific

management of the ecosystem and the sustainable use of resources in Qinling Mountains.
Key Words: Qinling Mountains; landscape pattern; landscape index; driving forces
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Fig.7 Spatial distribution of woodland and grassland landscape pattern index in Qinling Mountains in 2015
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Table 1 Correlation coefficient between woodland and grassland landscape pattern index and terrain environment variables

O ALES FhH Woodland HHb Grassland

Terrain environment variables PD LPI LSI Al PD LPI LSI Al
MK Altitude -0.10 0.44 -0.10 0.24 -0.07 -0.04 -0.16 0.07
e FE Slope -0.02 0.16 0.02 0.07 -0.03 0.07 -0.01 0.05
HIE - i

W RINE -0.03 0.20 0.01 0.09 -0.03 0.06 -0.02 0.06

Relief degree of land surface
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Table 2 Loading matrix of principal component factors

FEH7 Index EHSF 1 PCI FHsr 2 PC2
SN The total population 0.958 -0.033
GDP Gross domestic product 0.929 0.276
AFH4IE The annual mean temperature value 0.931 -0.210
4ERF7K & The annual rainfall value -0.476 0.875
BEM I A Cultivated land area -0.842 -0.534
R AT FL Construction land area 0.968 0.204
AN TP Human disturbance 0.929 -0.280
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Table 3 The driving forces change in Qinling Mountains from 1980 to 2015
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Gross domestic . The annual Cultivated Construction Human
Year — population/ . mean temperature N ) .

product/ J1 JG rainfall value/mm land area/km land area/km disturbance

IDN value/C

1980 86 1548 927 10.02 16022 1013 3.895
1990 191 1732 841 10.59 16044 1033 3.896
2000 784 1873 769 10.89 16042 1176 3.905
2005 2392 1953 912 10.81 15736 1310 3.899
2010 4799 2030 818 10.88 15784 1556 3.907
2015 8447 2074 831 11.26 15586 1756 3.909
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