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Predicted suitable habitat for the quarantine forest pest
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Abstract [Objectives] Although it has yet to establish in China, Ips grandicollis is one of the country’s most important
quarantine forest pests. In recent years, the risk of it establishing has risen due to the increased amount of imported timber.
Predicting potentially suitable habitat for this species is therefore timely as this will allow quarantine, prevention, and control,
operations to be targeted more efficiently if required. [Methods] Climate similarity analysis methods using DIV-GIS and
SPSS software tools were used to predict suitable /. grandicollis habitat in China. Nineteen bioclimatic variables that could
influence the establishment of 1. grandicollis were first analyzed with SPSS and six key variables identified. DIV-GIS was then
used to analyze these key variables and predict suitable 1. grandicollis habitat. [Results] Globally, the most suitable 1.
grandicollis habitat is mainly in mid-eastern North America, mid-eastern South America, mid-eastern Europe, the mid-south
and eastern coastal areas of Africa, central and eastern coastal areas of Asia, and coastal regions of Australia. In China, the
most suitable habitat is mainly in the mid-south of Shandong, Henan, Hubei and Chongqing. Analytical method and predicted
results are discussed and advice given for the quarantine, prevention and control of I. grandicollis. [Conclusion] Relevant

departments should reinforce quarantine and monitoring measures for 1. grandicollis because the ports importing the wood of
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host trees of this species are all located in regions with predicted suitable habitat.
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Table 1 The geographical distribution sites of Ips grandicollis in the occurred areas

Latitude ° Longtitude ° Latitude ° Longtitude ° Latitude ° Longtitude °
38.00 - 98.76 34.75 - 106.06 38.99 -94.87
39.05 - 94.82 18.98 -99.23 38.09 -97.89
37.37 - 95.03 19.05 - 98.18 38.07 - 97.86
38.99 -94.79 19.03 - 98.19 37.81 -97.38
37.64 - 99.75 19.42 - 102.07 37.65 -97.47
38.03 -97.91 14.61 - 87.85 37.55 - 95.18
37.91 -97.43 15.16 -90.22 37.49 -95.23
38.94 -95.37 29.43 - 81.14 38.01 - 98.57
34.99 -95.33 19.36 -99.77 37.93 - 98.65
37.49 - 95.15 19.03 -99.27 37.88 - 98.61
38.89 -94.84 23.79 - 105.35 39.05 -94.82
37.42 -94.72 18.89 - 96.94 37.59 - 94.88
39.11 -96.90 19.32 -98.23 37.37 - 95.03
37.64 - 94.81 20.74 -99.38 12.99 - 86.58
39.16 -94.77 16.73 - 92.65 13.04 - 86.61
37.42 -94.71 16.73 - 92.04 16.19 -93.27
37.50 - 95.15 18.93 -99.24 19.16 - 96.15
37.67 - 95.44 18.37 -99.87 19.20 -100.14
37.68 - 95.44 41.82 - 81.05 34.76 - 105.99
37.49 -95.14 41.82 - 81.04 20.65 - 98.66
30.57 - 95.56 17.60 -99.18 16.73 -92.63
16.24 -93.27 18.89 -99.05 18.38 -99.87
15.87 -92.72 34.77 - 106.04 39.76 -94.95
16.23 - 93.28 34.77 - 106.02 39.39 -94.52
12.42 - 86.88 34.76 - 106.06 39.40 -94.27
19.81 -96.92 34.78 - 106.02 39.80 -94.90
19.72 -99.47 34.77 - 106.06 37.60 - 98.10
17.60 -99.18 18.92 -99.23 38.90 - 94.80
18.89 - 99.05 19.03 -99.27 28.60 - 81.20
34.76 - 106.06 39.02 - 94.88
3 http://www.ibm.com/analytics/cn/zh/
5 min technology/spss
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Table 2 Environmental climate variables

Variable English name Chinese name
BIO1 Annual mean temperature
BIO2 Mean diurnal range
BIO3 Isothermality /
BIO4 Temperature seasonality
BIOS Max temperature of warmest month
BIO6 Min temperature of coldest month
BIO7 Temperature annual range
BIO8 Mean temperature of wettest quarter
BIOY9 Mean temperature of driest quarter
BIO10 Mean temperature of warmest quarter
BIO11 Mean temperature of coldest quarter
BIO12 Annual precipitation
BIO13 Precipitation of wettest month
BIO14 Precipitation of driest month
BIO15 Precipitation seasonality
BIO16 Precipitation of wettest quarter
BIO17 Precipitation of driest quarter
BIO18 Precipitation of warmest quarter
BIO19 Precipitation of coldest quarter
x=3 EBEMITFIRE
Table 3 Criteria for assessing fitness
Suitable area division Suitable range of values Suitable area description

Non-fitness area

Low fitness area

Moderate fitness area

High fitness area

=0 The probability of occurrence=0
0 <5%
0<The probability of occurrence<5%
5% <10%
5%<The probability of occurrence<:10%

10% <100%
10%<The probability of occurrence<:100%

Can not survive

Little suitable for survival

More suitable for survival

Very suitable for survival
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Fig.1 The potential suitable areas of Ipsgrandicollis in the world
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Fig. 2 The potential suitable areas of Ips grandicollis in China
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