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Fig.1 Distribution of tobacco area in Hubei Province
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Table I Environmental factors used in this study
B2 g iy
Environment # X Meaning
variable
biol 13#/m Dem
bio2 ISR Land use type
bio3 PRI 7K 5 /mm Precipitation at rosette stage
biod HEK S %7K £ /mm Precipitation at prosperously grow-
io .
ing stage
bio5 Y51 /(%) Slope
biof PTRRIY 0~10 em L HEIRJE/(m*/m?) 0-10 em soil
io .
moisture at rosette stage
bio7 I 40~100 em +HEEHE/( m*/m?) 40-100 em soil
0 moisture at field stage
bio8 1M Soil type
bio B B BESR /(W /m?) Sunshine intensity at matur-
o
ing stage
biol0 IR R /°C Average temperature at maturing
io
stage
bioll PRI SR H 4822 /°C Temperature daily range at ro-
io
sette stage
biol2 HE R HR H 2% /°C Temperature daily range at
io
prosperously growing stage
biol3 AR - 45 5 Ik < I /°C Average minimum tempera-
i0l:
ture at rosette stage
biold TER I 44 <3 /°C Average temperature at prosper-
io
ously growing stage
biols AU Y 85 = UL/ °C Average maximum tempera-
iolf

ture at maturing stage

I AR 96 k25 2R, 1 U AL e %L (regularization multipli-
er) BEE N 1.1, MM A a 17 103K M. I 704032
(jackknife )3 % PR 47872 B AN H , ] of 326 461 A i i
il £& (create response curves) F1 il /5 71 I 4] (make
pictures of predictions ) , HoAth ZHCBEARL A BRIAA -
AR WA B R AE 2k (ROC) R TR

BB bR v DT E A A A A B Ay
A3 w5 R R 114 B 05 e RE A e AL e
A XM

1.0r

09r
0.8}

0.7F
0.6F
0.5F

0.4F

1 XM Mean (AUC=0.854)
1 bRifEi% 2% Standard error: = 1
1 BEHLTN Random prediction

0.3F
0.2F

TBURE (-8 %K)
Sensitive(l-omission rate)

0.1F

().() 1 1 1 1 1 1 1 1 1 )
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1-Specificity(fractional predicted area)

B2 AEPELT=HA THMILEX N4 R ROC Mk
Fig.2 ROC curve of tobacco area potential habitat
under different combinations of environmental factors
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Table 3 Percent contribution and permutation impor-

tance of environmental factors affecting the potential

{8, B AUC 4 3P MaxEnt B 5 RS0 F37 0 5057 , H:
H1 ROC f1 26 th MaxEnt #5512 Gz 17 - S E I 15 .
AUC BUEFE R 0~1, AUC ML 1 2 7 AR5 F500 (1)
YR o A G5 S (00K BE RN AT SE PR R TEAR R v R
0.6~0.7 —f§ , 0.7~0.8 % i T , 0.8~0.9 #EH , 0.9~
LOM iR 2

2 HR5HH

2.1  MaxEnt#&E Tl g€ S E M

2 0 MaxEnt B AU L 10 YK H 9 ROC il £k
L, AUC B 0 0.854, W I = T Rl WL 1 45 4R 0.5,
HRAE AUC 73 Gbn i, AR YRR EASE Y (3% 50000 7 ff M 1

distribution of tobacco in Hubei Province %
PR A i P EARE T
Environment variable  Percent contribution Permutation importance
biol 82.8 63.1
bio2 2.1 1.2
bio3 1.1 1.3
bio4 1.9 4.5
bio5 0.4 0.3
bio6 0.7 5.0
bio7 1.3 1.8
bio8 3.3 0.3
bio9 0.4 0.9
biol0 1.1 5.7
bioll 0.8 5.5
biol2 0.2 2.5
biol3 1.7 1.8
biol4 1.6 6.2
biol5 0.6 0.2
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Fig.3 Regularized training gain of environmental

WK+ Environment factor

factors to the potential distribution for the tobacco

area in Hubei Province by the Jackknife method
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Fig.4 Response curve of dominant environmental factors to potential distribution of tobacco area in Hubei Province
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Fig.5 Potential distribution and suitability grades distribution of tobacco area in Hubei Province
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Distribution of potential suitability and environmental characteristics
of tobacco areas in Hubei Province based on MaxEnt model

JIA Wengian', CHEN Yingying', CHEN Zhenghong', LT Jianping®, AO Yinyin®

1.Hubei Provincial Meteorological Service Center, Wuhan 430205, China
2.Hubei Provincial Tobacco Science Institute , Wuhan 430030, China;
3.Hubei Provincial Public Meteorological Service Center , Wuhan 430074, China

Abstract The distribution of potential suitability of tobacco areas in Hubei Province was simulated by
using the CLLDAS data set of land data assimilation system of China Meteorological Administration from
2008 to 2020 and other environmental factors, and the actual planting sites based on the maximum entropy
model (MaxEnt) to comprehensively evaluate the effects of ecological climate factors on the growth and de-
velopment of tobacco leaves in Hubei Province. The dominant environmental factors that affect its distribu-
tion were studied. The results showed that MaxEnt model had a high accuracy in predicting the suitability
distribution of tobacco areas with AUC of 0.854. Altitude (650-1 750 m) , soil type (yellow soil) , mini-
mum temperature at the rosette stage (8.9-15.0 “C ), temperature in the prosperously growing period
(16.0-22.9 °C ), and temperature in the maturing period (18.8-25.6 ‘C) were the dominant environmental
factors affecting the distribution of tobacco areas in Hubei Province. The highly suitable areas of tobacco are
mainly distributed in Enshi, Shiyan, southern Xiangyang and southeastern Yichang, accounting for 18.2%
of the total area of Hubei Province. The climate characteristics of 80% of the region are at an altitude o f
700 to 1 350 m, with an average minimum temperature of 11.2 to 14.5 °C in the cluster period, an
average temperature of 19.2 to 22.8 “C in the peak period, and an average temperature of 22.0 to 25.4 °C in
the mature period. Among all environmental factors, altitude plays a decisive role, while temperature is an
important meteorological factor affecting the growth and development of tobacco. It is indicated that the re-
sults are basically consistent with the actual spatial distribution of tobacco growing areas in Hubei Province.
It will provide a theoretical reference for the scientific planting and layout of tobacco in Hubei Province.

Keywords tobacco areas of Hubei Province ; maximum entropy model; the growth and development
period ; potential distribution; dominant environmental factors; ecological suitability ; geographic informa-
tion system (GIS)
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