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Study on the suitablearea of Camellia luteoflora Y. K. Li in
China based on MaxEnt model
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Abstract: The rare plant Camellia luteo flora Y. K. Li has shrunk in the natural distribution area and is
at risk of extinction. In order to analyze the potentially suitable distribution area of C. luteo flora under
the current climate and environmental conditions, Maximum Entropy Model (MaxEnt) and Geographic
Information System (ArcGIS) were used to predict the suitable distribution areas of C. luteo flora and to
explore the dominant environmental factors. The results show that Luzhou, Yibin, Zunyi, Zhaotong,
Kunming, Jiangjin and Qijiang of Chongqing are the highly suitable areas for C. luteoflora (fitness
index>>0. 54), and the junction of Guizhou, Sichuan and Chongqing is its core distribution area. The re-
sults of the jackknife test showed that the main environmental factors affecting the distribution area of
C. luteo flora included the average temperature of the hottest quarter (bio 10), the precipitation of the
hottest quarter (bio 18) and the precipitation of the coldest quarter (bio 19), with a cumulative contri-

bution rate of 90. 8%5. The results of statistical analysis of environmental factors in the suitable area
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show that the highest temperature in the hottest month is 22. 5~27. 5 °C, the average temperature in the
hottest season is 11. 1~18 °C, the precipitation in the wettest month is 290~500 mm, the precipitation
in the hottest season is 4. 4~6. 6 mm, the precipitation in the coldest season is 16. 7~24. 8 mm, the alti-
tude is 450~1 000 m, the slope direction is in the range of —40°~190°, and the slope is between 20°~
64°, which is the most suitable niche parameter for C. luteo flora. In addition to the three reported natu-

ral distribution areas, the prediction results show that there may still be undiscovered growth areas of

C. luteoflora, and field surveys are needed.

Keywords: Camellia luteoflora Y. K. Li; Endangered plants; Suitable area; MaxEnt model;
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Fig. 1 Distribution points of Camellia Luteo flora Fig. 2 Spearman Correlation results a-
mong 22 environmental factors
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B2 22 ANERIEEF R 49 Spearman A8 % 5 A7
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Tab.1 Geographical distribution of 15 locations of Camellia Luteo flora

X G B b Tk £ R B he U

Region Number and location Decimal latitude Decimal longitude Data source
CS L &EM a6 RN 28.583 3 105. 916 7 ik
CS 2. VIR IX 28.416 7 106. 016 7 ik
Cs 3. BUHATE A 28.485 5 105. 974 4 Sk
CS 4. BV 28.475 4 105. 978 8 ik
Cs 5. VLYK 28. 477 1 105. 966 5 ik
CS 6. &V IFRH 28. 469 2 105. 960 7 ik
(S 7. TR S BRAERY 28.575 0 106. 106 4 PPBC
CS 8. AR/ B KK I 28.569 0 105. 697 0 NSII
GY 9. St B 26. 566 7 106. 050 0 ik
GL 10. TEEREH & FEA 28. 069 0 105. 697 0 NSII
GL 11, DUEAT o) 3k 7 28.237 8 105. 650 3 5N
XY 12. ®E S SCEH 28. 069 0 105.197 0 NSII
XY 13. B 2RV Sk 28.473 1 106. 068 6 (521N
CN 14, BUATEE AR £V 28.327 2 104. 869 7 (YN
CN 15. MR = 28.302 5 104. 948 1 52

TE:CS. S Ak e GY. SHIHA BT GL. I8 i 2 XY, 4 B0k & CON. a3 E

Note: CS. Chishui county, Guizhou province GY. Guiyang county, Guizhou province GL. Gulin county, Sichuan province XY.

Xuyong county, Sichuan province CN. Changning county, Sichuan province.
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Tab. 2 Contributions of eight environmental variables to the MaxEnt model and training gain
5 At A4 R oy SRR Y I Heg
Symbol Name of variables Unit  Contribution Training gain ~ Permutation importance
Biol0  HZEIKE Mean temperature of warmest quarter C 51.1 0.8 25.6
Biol8 e M ZE R K B Precipitation of warmest quarter mm 23.6 1.0 41
Biol9 ¥ ZE[&/KiE Precipitation of coldest quarter mm 16.1 0.7 0
Podu 3% Slope 4.7 0.0 1
Biol3 i H [%/K & Precipitation of wettest month mm 1.9 0.6 25.5
Poxiang 3 [n] Aspect 1.1 0.0 2.2
DEM MR Altitude m 0.9 0.1 4.7
Bio05 g H SR Max temperature of warmest month C 0.3 0.0 0.1
a Average sensitivity vs.1-Specificity for cha Sensitivity vs.1-Specificity for cha_7
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Fig. 3 AUC value of the model test
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bio05[ - Without variable ®
. [ With only variable®
goiol) With all variabless
£biol3[ 4

T
]
g
Sbiols/ I ]
Sbiol9- | |
g
£ deny I
=
15
e
- ]

02 04 06 08 10 12 14 16 18

Regularized training gain

B 4 3 F AUC #5 Jackknife %2035 & 2 F BN R B

Fig. 4 Test diagram of AUC based on environmental varia-

0.

o
[N]

0

bles importance by Jackknife method

3.2 INERFRBEZERSN

5Bl ArcGIS AP, /N AEAS (138 A8 DX 30 5]
AR 4 ASSFYGHATR 58 A PARHELNR - <<0. 08 Ky
e 1X,0. 08~0. 27 ARIEAE X, 0. 27~0. 54 K
HIE A X, >0. 54 A EidE Az X, IRl 5 Al %, N AL
AOAE AT S5 T B0 v e A X 5 B EL A
() S B AR A H R BOHEAT » PTREAEAE AR R B A= 1
DX, Pl oK e DX 7R A AR X R X I R R
IGIE AR X, B X s 3 A X, 20 X AR 3
A XL ANE AR R AR A X R A T [ P R
103°E~109°E, 25°N~30°N [ Hy [X . PO 1] 4 M B
T, S S AT ARIK s 2 R B R I DA R
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WV B AR R AR AN P E BT
o I L B8 L BRI S A 2 BRARIE AR X

PEGE A= X AR EE S R (B8 3) . AN AE A TE
Hh ] ) R AR X R 21 371 km® o 3R [ il
SRS 0. 222 %6, Horpgg b ARE AR X T AR
Fo 5k 0. 028%,0. 068 % i1 0. 126 % , 11 JF 3 A=
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3 MNEBFXEBESEXERSEIT
Tab. 3 Statistics on the potential suitable area of Camellia

Luteo flora

AR R ln? R o

.. . Cumulati
Suitable area grade Area/ km? Proportion/ % umuia Wi
proportion/ %

e iE A X 2 704 0.028 0. 028
P AR X 6 565 0. 068 0. 096
i X 12 102 0.126 0. 222
R X 9 578 629 99. 778 100

3.3 EEMBESHBSTENXR

R 0 17 1 £ P (6D J| o T A A R AR
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Fig. 5 Prediction of potential establishment area of Camellia luteo flora based on the MaxEnt model
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Fig. 6 Single responses curve of ecological factors
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