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Fig. 2 Dynamic change of land use and synthetic image of corresponding false color in Puzhehei watershed from 1990 to 2015
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Table 1 Classification precision of land use of Puzhehei basin in different year
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Table 2  Classification criteria of Kappa coefficient

Kappa &R — B
<0 1RZ
0~0.20 5
0.21~0.40 5
0.41~0.60 B
0.61~0.80 BE
0.81~1.00 S
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Table 3 Change of number and area of the Puzhehei karst wetland landscape (1990-2015)

19904 19954 20004 20054 20104 20154
PO poos wmRy mbok mEV SO WRV  WERK @BV BMEC WRU  BIREL WAV
h (NP) hm’ (NP) hm’ (NP) hm’ (NP) hm’ (NP) hm’ (NP) hm’
AN 59 549.05 58 621.82 60 674.26 62 706.77 65 756.37 63 784.77
M 550 9369.64 529 934373 613 918054 594 942389 598 916524 589  9177.44
AR 107 19670.03 103 1981832 102 2004542 95 2069563 89 2077779 84 20 804.27
i 91  2319.14 89 2241.09 110 2190.14 63 157334 60 184894 62  1916.19
KA 7 102434 6 898.55 5 838.81 7 530.71 6 376.1 10 243.12
(i 47 236.69 45 24539 46 239.70 48 238.56 51 24445 51 243.10
A1t 861 3316890 830 3316890 936 3316890 869 3316890 869 33168.90 859 33 168.90
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Table 4 Fragmentation index of the Puzhehei karst wetland

landscape
BEHEL(NPYAS BEHLR E(PD) S RBFHE(LPT)/A
19904 861 2.596 58.345
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Fig. 4 Diversity index of the Puzhehei karst wetland landscape
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Table 5 Comparison between simulation of land use and actual

land use in the Puzhehei karst wetland in 2010
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Table 6 Prediction of land use of the Puzhehei karst
wetland in 2020 and 2030

i 20204F B 20304F WS
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Table 7 Comparison among the level index of the Puzhehei karst wetland landscape in 2010, 2020 and 2030
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Change and its prediction of landscape patterns in the watershed
of typical karst lake wetland

WEN Guojing"*’, WANG Yan'?, LIU Yungen'’, HOU Lei"’
(1. College of Ecology and Environment, Southwest Forestry University, Kunming, Yunnan 650224, China; 2. Key Laboratory of Ecological
Environment Evolution and Pollution Control in Mountainous and Rural Areas of Yunnan Province, Kunming, Yunnan 650224, China;

3. Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Mengla, Yunnan 666303, China )

Abstract As a research focus of landscape pattern change, the change and its prediction of landscape patterns in the
watershed of karst lake is explored with the purpose of providing a scientific basis for the ecological safety in karst

watershed in this study. The data of remote sensing image in the watershed of Puzhehei karst lake was collected in
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1990, 1995, 2000, 2005, 2010, and 2015 respectively. With the remote sensing and geographic information system,
those images were classified and interpreted based on the actual situation of this area. In addition, landscape patterns
and the dynamic characteristics were analyzed and the pattern of future wetland landscape was simulated and predicted
with CA-Markov model.

Results show that landscape patterns of the watershed of Puzhehei karst wetland changed significantly from 1990
to 2015, during which construction land and agricultural land continued to increase, but woodland, wetland and unused
land continued to decrease. The number of blocks (NP) rose from 861 to 889. Generally speaking, agricultural land is
increasing year by year, but the growth rate is slow and the wetland landscape area is decreasing.

Besides, from 1990 to 2015 the degree of landscape fragmentation in the Puzhehei watershed was generally
augmented,and the number of landscape patches, patch density and number index of maximum patches also increased.
The number of patches reached a maximum of 936, and the patch density index increased from 2.596 in 1990 to 2.822
in 2000, and then decreased to 2.689 in 2015. The number of maximum patches increased from 58.345 in 1990 to
62.036 in 2015, which means that the impact of human activities on the landscape pattern in the Puzhehei watershed
made the landscape structure more complex and the fragmented.

Finally, the dominant patch area of landscape types gradually increased from 1990 to 2015. The diversity index
decreased from 1.064 to 0.966, and the edge density increased from 47.552 to 48.063. But the landscape shape index
decreased from 30.175 to 29.625. Due to the continuous reduction of forest land and wetland in 2000, the landscape
shape index increased and both the edge density and landscape shape index peaked at 49.987 and 31.012 respectively,
which made the landscape structure complex.

In the next 20 years, the landscape type change in Puzhehei watershed will generally show an increase in
construction land, agricultural land and wetland, but a decrease in forest land, garden land and unused land. This trend
can be reflected from the previous data: construction land increased from 2.79% to 2.97%, agricultural land from
60.12% to 60.74%, wetlands from 6.67% to 7.02%, but of forest land dropped from 26.70% to 26.40%. Accordingly,
the land use pattern of Puzhehei watershed will change significantly. By 2030, the existing construction land will be
expanded mainly around the scenic area of sinkholes as well as new in the villages and new towns around the National
Wetland Park. Constrcution land will spread to the surrounding areas along with the main traffic roads. It is predicted
that wetland, construction land and agricultural land will experience the largest change. The research findings can

provide suggestions and reference for the ecological protection of the watershed Puzhehei karst lake.

Key words CA-Markov model, wetland of karst lake, landscape pattern, simulation and prediction
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