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Projections of Yunnan pine moth Dendrolimus houi in Sichuan Province under
future climate change based on species distribution model
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Abstract: In order to understand the dynamic distribution of Yunnan pine moth Dendrolimus houi in Si-
chuan Province under the future climate, the Jackknife method in maximum entropy (MaxEnt) model
and Pearson correlation coefficient analysis was used to divide the future climate data (2050 and 2070),
forest land factors and human factors into weights, screen out the important environmental factors influ-
encing the potential distribution of D. houi and with low correlation coefficients, combined with the seven
species distribution models in openModeller, including artificial neural network (ANN), Biocliom, cli-
mate space (CS), envelope score (ES), MaxEnt, genetic alorithm for rule-set production (GARP), sup-
port vector machine (SVM), predict the future suitable areas of D. houi and use AUC values to evaluate
the accuracy of the model. The results showed that precipitation in the warmest season, human footprint
index, precipitation in the coldest season and altitude had strong influences on the potential distribution
of Yunnan pine moth under future climate conditions. Their contribution rates were 27.2%, 16.0%, 2.0%
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and 4.9% in 2050, and 20.6%, 16.8%, 9.7% and 4.9% in 2070, respectively. Among the seven species
distribution models, the AUC value predicted by SVM model for 2050 and 2070 was 0.93, which had

the highest accuracy and strong credibility. From 2050 to 2070, the overall suitable areas may increase

by 4 269.8 km’; the moderately and slightly suitable areas may decrease by 17 185.8 km’, and the high-

ly suitable areas may increase by 21 455.6 km’.

Key words: Dendrolimus houi, future climate; species distribution model; potential distribution; suit-

able area
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Fig. 1 Key environmental factors affecting the distribution of Dendrolimus houi in 2050 (A) and 2070 (B)
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Fig. 2 The actual distribution map (A) and the potential distribution maps in 2050 (B) and 2070 (C) of Dendrolimus houi in Sichuan

species distribution models
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Fig. 3 AUC values of seven species distribution models for 2050 (A) and 2070 (B)
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Table 1 The suitable areas of Dendrolimus houi in Sichuan Province under future climate conditions
BRAEE 271 2050 SRS 27 2070
Suitable level T Area/km?® (4 Lt Percentage/% Suitable level T Area/km? |5 Lt Percentage/%
AEAEX 328 403.4 67.6 AR X 324133.6 66.7
Non suitable area Non suitable area
s A= X 45326.5 9.3 A X 40332.1 8.3
Slightly suitable area Slightly suitable area
rhad g X 54023.2 11.1 PR A X 41831.8 8.6
Moderately suitable area Moderately suitable area
PRI A X 58 246.9 12.0 s e X 79 702.5 16.4
Highly suitable area Highly suitable area
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Fig. 5 Response curves of main environmental variables affecting the distribution of Dendrolimus houi in 2070
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