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Fig.2 Landscape pattern indice in 5 counties (districts) of the Bailongjiang Watershed in Gansu in 1990-2014



84 KPR RN AR 7 v T HOR A e VLI S UL AL 5 KBl X -0 1373

a.19904F b.20024

0o A5
o BQATEREM

ED(m/km’)

. (.75~14.82 =914.82~20.34 20.34~22.51

22.51~24.67

c.20144F

44265765 O 20 40km

N 24.67~44.26

E3 HltE e L ED 28 [A) 43 4
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Table 2 Principal component analysis of the landscape pattern index in the Bailongjiang Watershed of Gansu Province
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Table 3 Zone instruction of the explanatory factors of the GeoDetector
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Table 4 Factor detector of the GeoDetector
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Dynamics and Driving Factors of Landscape Fragmentation Based on
GeoDetector in the Bailongjiang Watershed of Gansu Province

Zhang Jinxi, Gong Jie, Liu Dongqing

(Key Laboratory of Western China’s Environmental Systems, Ministry of Education/College of Earth and Environmental Sciences,
Lanzhou University, Lanzhou 730000, Gansu, China)

Abstract: The Bailongjiang watershed, located in the transitional ecotone among the Loess Plateau, Qinba
Mountains and Tibet Plateau, a vital water conservation areas and ecological environment fragile areas in the
upper Yangtze River with frequency geohazards, conflict between human and nature, was chosen as the study
area to analyze the spatiotemporal change and driving factors of the landscape fragmentation. Based on land-
scape pattern index, principal component analysis, GeoDetector and platforms of GIS and RS, the spatio-tem-
poral change and driving factors of the landscape fragmentation were quantitatively analyzed in Bailongjiang
watershed of Gansu Province from 1990 to 2014. The results showed that: 1) The change regularity of land-
scape pattern indices showed that the degree of landscape fragmentation increased firstly and then decreased
from 1990 to 2014. To be specific, Edge Density(ED) and Shannon’s Diversity Index(SHDI) of the watershed
showed the trend of increase firstly and then decrease, which indicated that the landscape of the watershed de-
veloped from irregularity to regularity in edge shape and the diversity of landscape types enhanced firstly and
then weakened. Contagion Index(CONTAG) of the watershed showed the situation of decreased firstly and
then increased, which suggested that reunion degree of different patch types changed from weak to strong, the
higher the CONTAG, the better connectivity, otherwise, there were more small patches, representing higher
fragmentation. Landscape Division Index (DIVISION) showed a slight downward trend. 2) In general, land-
scape fragmentation is affected by human activities, and counties or districts scale can better reflect human ac-
tivities. The scale analysis of counties or districts showed that the degree of landscape fragmentation increased
dramatically in Wenxian and Wudu during 1990-2002 and decreased significantly in Wenxian during
2002-2014. 3) Landscape fragmentation degree of the southeastern watershed (mainly in Wenxian and Wudu)
enhanced firstly and then weakened and the variation tendency was most intense and complicated. 4) Taking
2014 as an example, this article explored the driving factors of landscape fragmentation based on GeoDetector.
The outcome of ecological detector deemed that there were striking differences between land use types and ele-
vation, slope, and aspect, and so did human activities intensity, nevertheless, land use types and human activi-
ties intensity had no difference, which illustrated that human disturbance (i.e. land use types and human activi-
ties intensity) and topographic factors (i.e. elevation, slope and aspect ) had different effects on the spatial dif-
ferentiation of landscape fragmentation. Moreover, the result of factor detector showed that human disturbance
had the highest ability to explain the spatial differentiation of landscape fragmentation which meant human in-
terference was the momentous driving factor. Finally, the result of interaction detector showed that the interac-
tion between human activities intensity and elevation had the strongest influence on landscape fragmentation,
followed by the interaction with land use types. The study aims to provide theoretical support for sustainable

development in Bailongjiang watershed of Gansu Province.

Key words: GeoDetector; landscape fragmentation; the Bailongjiang Watershed of Gansu Province



