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Abstract: [ Purpose] To make effective use of climate resources, the production of flue-cured to-
bacco is rationally arranged according to local conditions, and the climate suitability of flue-cured to-
bacco is divided. [ Method] (1) We used the ground observation data and geographic information
data of Yuxi standard stations from 2009 to 2018 to select the evaluation index altitude, average tem-
perature in July, Sunshine hours from April to September and precipitation from April to September

that meet the local characteristics of Yuxi, combined climate fitness index and small grid calculation
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model to carry out zoning of flue-cured tobacco climate suitability. (2) We used 155 flue-cured to-
bacco distribution data and 23 environmental variable data, selected the same four zoning indicators
and six zoning indexes selected by cutting method of MaxEnt model (maximum entropy model), com-
bined with ArcGIS to make the flue-cured tobacco climate suitable and used ROC curve to test the
validity of the model. [ Result] The MaxEnt simulation results were effective, and the ACU values
(area under the ROC curve) of the two simulation results were 0.792 and 0.826, respectively. By com-
paring and analyzing the above-mentioned different methods of flue-cured tobacco climate suitability
zoning results, it was found that the MaxEnt simulation results were better than the small grid calcula-
tion model results in high altitude areas, and the MaxEnt model zoning results based on six indicators
were more accurate than the four indicators zoning results. [ Conclusion ] The small-grid calculation
model and MaxEnt model can be used to analyze the climate suitability of flue-cured tobacco. The

results of MaxEnt model improve the accuracy of flue-cured tobacco climate suitability zoning in the
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high-altitude area of Yuxi.

Keywords: flue-cured tobacco; MaxEnt model; climate suitability zoning
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Tab. 1 Selection of zoning indexes and their weight

XRIfEHR FOE NEY & . & H /%
zoning index most suitable suitable sub-suitable unsuitable weight
HEH/m =1400~1800 =1250~1400 =1000~1250 <1000 28.02
altitude =1800~2050 =2050~2200 >2200
THRC >20.0~22.5 >18.5~20.0 =17.0~18.5 <17.0 2339
average temperature in July =>22.5~24.0 >24.0~26.0 >26.0
4—9 7 H I [a)/h
= =500~ =400~
sunshine hours from April to September 700 500-700 00-500 <400 2517
4—9 [ Bk B:/mm =500~1000 =400~500 <400 23.42
precipitation from April to September =1000~1400 >1400
*®2 FEBESIERXXIERE AR EEARE
Tab.2 Small grid calculation model of climatic zoning indexes for flue-cured tobacco in Yuxi
X Xl48 4% zoning index HFEOE R AR geographic relationship model R F {8 F-value
7 SZ A Y= =| Y.
AR (Y) ) Y,=1.607J-0.785W~5.269H-1.771a+0.6624+0.4555+21.960 0.931 32.693%*
average temperature in July
4—9 A HI&IN A (1
E HIRAIE (1) . Y,=64.706J+47.739W—22.337H-101.9570—105.9854+179.9735+670.340 0.873 13.868**
sunshine hours from April to September
4—9F BEKE (Y- Y5=—775.341J+1 614.874J >=958.752J °~1 227.516 W+1 698.485W *—
AR (1) ; 0.682 4,526

precipitation from April to September

954.936W *+643.278 H+180.387H *—~322.851 H *+753.260

Ee LR, o5 WA, o HOBR, my oa B, %; gOMER, o5 SCHBEAE, % o W fEEZ0.001 R AR .

Note: J. longitude, °; W. latitude, °; H. altitude, m; a. slope, %, f. aspect, °; S. percentage of sunshine, %; **. pass the significance test of reliability 0.001.
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Tab. 3 Statistics of climatic suitability of flue-cured tobacco at 13 stations in Yuxi

TR C

4—9 A HERA)/h 4—9 F B&/K &/mm

X 7 HFR/ X K|
2 . o {iﬁ m average temperature  sunshine hours from April precipitation from April  CFI ,:J,ZJT
county site name altitude . zoning type
in July to September to September
L A SEUN=E
" o il 1692 21.35 877.49 689.04 1.00 s .
Chengjiang Jilicun most suitable
k 4k HROE
Eshan Hewai 1313 22.83 889.57 630.31 0.93 most suitable
kLl PeHE b5 SN
Eshan Xingwang 1510 21.80 889.27 650.36 1.00 most suitable
AR sl EH
Hongta District Huangcaoba 1940 18.87 790.99 764.07 0.84 suitable
FARZIS 2 VTN
Hongta District Boyi 2218 2059 674.97 827.55 0.75 sub-suitable
15 M EE
e . Ard 1892 19.97 936.12 708.37 0.95 s .
Huaning Dacun most suitable
e g W
B a 2057 18.49 719.89 934.06 0.74 e
Huaning Hongyan sub-suitable
LX [l b SLNEN
Jiangchuan District  Qianwei 1728 21.03 o17.59 677.83 1.00 most suitable
bk [EPN b5 SN
Tonghai Gaoda 1380 22.63 849.34 750.42 0.96 most suitable
piikiss IUES EH
Tonghai Sizhai 1993 19.25 739.53 695.63 0.83 suitable
¥ e R
Xinping Nizha 1689 20.93 887.15 834.74 1.00 most suitable
| T NG E
EJ.H )F&E 2240 17.61 787.35 731.44 0.60 A l—.
Yimen Dini unsuitable
i i B
- . 1640 21.06 757.36 965.67 1.00 .

Yuanjiang Yinyuan

most suitable
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Fig. 2 ROC value of MaxEnt model of four zoning indicators
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Fig. 3 ROC value of MaxEnt model of six zoning indicators
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Tab. 4 Contribution rate and replacement importance of the
MaxEnt model of four zoning indicators

Tk R i
X bk mﬁﬁ%ﬁ% E?ﬁ% B EZHM/%
L. contribution importance of
zoning index
rate replacement
R
altitude 454 410
4—9 J H [ i)
sunshine hours from April to 222 14.7
September
7SR
" . 193 32,0
average temperature in July
4—9H Pk
precipitation from April to 13.2 12.4
September

W, FrLL 4—9 H IR K & Tk R AL (13.2%),
PR AT 4—9 H oK & 1) B e 2 1 5 ok
RAHZEAR/N, 4—9 H H R R) A B 40 Z AR T
TTEREE, 7 HCERARN S 2 A R, iR 7 A
SRR AT T BN

B 2% 50T AR 23R 5Tk % ok
(34.0%), R F e i i STkR /D (6.4%). X
2 AR S A X KR8 AR B DTHR R A B 40.4%,
VLB BRI MR F RS Bk A o iR
4—9 F H RAIHE P 5Tk E 53510 27.7% F 15.3%,
L5 [ TR A O G 2 A DX R R A A T 2R K A
4—9 AREKETTHRZ R 16.7%, Uil EEF
FELJE IR H BT 2 FLRKGE B, 5eR A S iR
57 A FERIRAMEERECH 0.81, REREH
0.70, I HCE S E RS 7 H FEAEAE
BUAHTR],  RPBH 5 1 DTk

£S5 6 MXXIEHR MaxEnt IREMRMER EREEM
Tab. 5 Contribution rate and replacement importance of the
MaxEnt model of six zoning indicators

X b ﬁﬁki/% E?&i%‘fi/%
L contribution importance of
zoning index
rate replacement

R 34.0 21.5
annual average temperature
K
altitude 277 211
4—9 1 H IR 18]
sunshine hours from April to 153 1.6
September
TRk 96 6.6
rainfall in the driest quarter : ’
4—9 I BE/K &
precipitation from April to 7.1 8.2
September
BRI F i
the highest temperature in the 6.4 41.0

hottest month

2.3 AN T3 i 106 MR A0 B R X R Rk B
o

0T B UL S DRI A5 R AN S PR A AR A A
B, GIARRHER AT (K] 4). K LA T
ISR T ArcGIS, 14531 T B85 U508 .
PEX RN ZE R (K] 5~7), KRIARAKRX R 25 R FE A —
o BIEE XTI, AT HMuE i —ir Bk
NS FLIX FZ A TR BF . STt
AR X ANE B AR S R, AT ORI
PR A, RIS LE 1000 m LI, A
BREIA R LT
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Fig. 4 Yuxi altitude map
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