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Temporal and spatial evolution of landscape patterns and ecological risk
in the Puzhehei Lake basin
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(1. College of Ecology and Soil & Water Conservation, Southwest Forestry University, Kunming 650224, Yunnan,
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Abstract: To analyze temporal and spatial evolution for ecological risk and landscape patterns in a lake basin
so0 as to further improve the ecological environment, Puzhehei Lake basin in Yunnan Province was studied over
(1990, 1995, 2000, 2005, 2010, and 2015). Analysis included using the spatial analysis function of ArcGIS
based on the landscape disturbance index and the landscape loss index to constructed a landscape ecological
risk index. Results showed that: (1) For landscape patterns from 1990 to 2015, the degree of disturbance for
agricultural land and woodlands was the most intense, while that of building land, gardens, and wetlands was
slightly weaker, and that of unused land was the weakest with the interference degree index ranged from 0.208 7
to 0.218 0. In addition, the variation range of disturbance index for agricultural land was quite narrow (from
0.375 8 to 0.379 6), whereas that for construction land fluctuated largely with a changing rate of —14.10%.
(2) For twenty years (from 2005 to 2015), the degree of landscape loss for different land-use varied markedly.
The index of landscape loss for farmland and unused land was the largest with the values of 0.542 2 and 0.551 4,
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respectively, whereas that for wetland, construction land, and forest land take the second place, and that for
garden land was the smallest (0.119 7). (3) From 1990 to 2015, the spatial distribution of ecological risk
changed largely, and it showed a low level of ecological risk between 1990 and 2005 whereas a middle level
from 2005 to 2015. In addition, the ecological risk was slowly increasing in the range of research period. The
spatial and temporal distribution of ecological risk was closely related to the intensity of land use and human
activities; therefore, regional sustainable development could be realized by strengthening the integrated man-
agement of land and human activities and by promoting a synergistic effect among social, economic, and eco-
logical protection activities. [Ch, 3 fig. 3 tab. 29 ref. ]
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Table 2 Disturbance indices of landscape pattern of Puzhehei river basin
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Figure 1  Loss degree indices of landscape pattern of Figure 2 Landscape ecological risk index of the Puzhehei
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Figure 3 Distribution map of landscape ecological risk level of the Puzhehei river basin
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Table 3 The areas of ecological risk grade of the Puzhehei river basin
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AR 11 180.97  33.71 10 312.06  31.09 9 403.04 2835 8747.07 2637 10559.85 31.84 1163242 35.07
B AR 482806 1456 5307.08 16.00 352724 10.63 6592.09 19.87 6370.18 19.21 675513 2037
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