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Abstract: The impact of climate change on crop pattern changes is attracting widespread attention. Based on the geographical
distribution information of flue-cured tobacco planting in Henan Province, the maximum entropy model and ArcGIS spatial
analysis technology are used to screen out eight leading climate factors (cumulative contribution rate of more than 85%) affecting
the potential planting distribution of flue-cured tobacco from the growth period scale. The factors are the active accumulated
temperature at root extension stage =10 ‘C, rainfall at root extension stage, rainfall at field stage, rainfall during growing period,
active accumulated temperature at maturity stage =10 C, relative humidity at field stage, daily range at maturity stage and active
accumulated temperature at growing period =10 ‘C. The relationship model between planting distribution and climate of flue-
cured tobacco in Henan Province is established accordingly. The climatic characteristics of different planting distribution areas of
flue-cured tobacco in Henan Province, the interdecadal variation during 1961—2010 and the interdecadal variation of potential
planting distribution in 2050s and 2070s under climate change scenarios are analyzed. The results show that the maximum entropy
model is suitable for simulating the potential planting distribution of flue-cured tobacco in Henan Province, and that the accuracy
of the relationship model reaches the standard of “good” (AUC value was 0.821). From 1981 to 2010, the potential growing
area of flue-cured tobacco in Henan Province accounted for 57.7% of the total area, which was larger than the current growing
area. The decadal change shows that the potential growing area of flue-cured tobacco in Henan Province has been increasing
since 1970s, which indicates that there is still a large development space for flue-cured tobacco production in Henan Province.
In the future climate scenario in Henan Province, the potential planting area of flue-cured tobacco will also increase and will be
significantly affected by the RCP4.5 scenario. Hence the future climate change will be beneficial to the expansion of flue-cured

) tobacco growing areas in Henan.
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Fig. 1 Distribution of meteorological stations (a) and flue—cured tobacco planting sites (b) in Henan
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Table 1 Changes of average temperature and

precipitation in 2050s and 2070s under two emission
scenarios in flue—cured tobacco—growing areas in Henan

RCP4.5 RCP8.5
L ATFPC  AP/% CO/ppm  AT/°C AP/%  CO,/ppm
2050s +1.7 +30.0 +487.2 +2.1 +27.4 +454.5
2070s +2.0 +25.9  +523.5 +2.8 +38.0 +682.3
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Table 3 Contribution rate of dominant climate factors
affecting flue—cured tobacco distribution in Henan
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AT -2 5.0 85.4
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Fig. 3 Contribution of the dominant climatic factors to the
cultivation distribution of flue—cured tobacco in Henan
based on Jackknife
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Fig. 4 Potential distribution of flue—cured tobacco planting
regions and its climatic suitability divisions in Henan from
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Table 4 The threshold values of the dominant climatic factors affecting the cultivation distribution of flue—cured tobacco
in Henan from 1981 to 2010
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Fig. 5 Decadal dynamics of potential and most suitable
flue—cured tobacco cultivation distribution in Henan from
1961 to 2010
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Table 5 Decadal dynamics of potential flue—cured
tobacco cultivation distribution in Henan

ER REERX EER REER FEERX ATHER AUC
1961—1970% 3.0 18.2 38.1 40.7 59.3 0.823
1971—19804F 2.8 17.2 37.9 42.1 57.9 0.825
1981—19904F 2.9 17.7 37.7 41.7 58.3 0.818
1991—2000%4F 3.6 16.9 38.1 41.4 58.6 0.824
2001—2010% 3.0 19.9 354 41.7 58.3 0.813
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Table 6 Decadal dynamics of the dominant climatic factors affecting the cultivation distribution of flue—cured tobacco in
Henan in 2050s and 2070s

£/ AT -2 AT -1 Pre-1 DTR-3 AT -3 RH-4 Pre-2 Pre-4
1981—20104F 1093.2 900.5 97.0 8.4 1080.3 74.6 191.8 477.5
2041—20604-RCP4.5 +93.9 +103.2 +81.4 +3.3 +103.6 -4.5 -1.3 +24.8
2041—20604-RCP8.5 +115.8 +121.8 +83.1 +3.6 +141.4 -4.8 -5.3 +31.1
2061—20804ERCP4.5 +109.9 +112.6 +69.3 +3.5 +128.6 -5.8 0.0 +6.4
2061—20804:RCP8.5 +141.9 +132.7 +123.2 +3.1 +153.1 -1.7 +3.9 +100.3
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Fig. 6 Changes of potential flue—cured tobacco cultivation areas in Henan in 2050s and 2070s
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Table 7 Decadal dynamics of percentage of potential
flue-cured tobacco cultivation distribution in Henan in
2050s and 2070s

FR/ REEX EHERX REERX MERERX AHER FHAUC
1981—20104F 3.4 18.0 36.3 423 57.7 0.821
2041—20604FRCP4.5 —02 —1.6 +4.1 —23 +2.3 0.818
2041—20604FRCP8.5 +0.3 —2.0 +3.9 —22 +2.2 0.809
2061—20804RCP4.5 +0.1 —15 432 —1.8 +1.8 0.814
2061—20804-RCP8.5 —0.2 —03 +1.9 —1.4 +1.4 0.812
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Fig. 8 Evaluation map of climate suitability for tobacco
planting in Henan
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