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Abstract: Rhododendron hainanense Merr. has high ornamental and ecological value. It is of great significance for the
protection and application of this plant through the study of ecological requirement and applicable range. In this paper,
MaxEnt model and ArcGIS were used to simulate the potential geographical distribution of R. hainanense in China,
based on the existing geographic distribution information, climate factors of this plant. And the key environmental fac-
tors, affecting the potential distribution of R. hainanense and suitable thresholds are analyzed. The results showed that
under the contemporary climate scenario (1970—2000), the maximum entropy model (MaxEnt) can predict the suitable
area of R. hainanense with high accuracy. The temperature and precipitation have a great influence on R. hainanense.
The main factors affecting the potential distribution of R. hainanense are precipitation of warmest quarter (biol8) and
mean diurnal range (bio2). When the precipitation of warmest quarter (biol8) is between 610-3990 mm and the mean
diurnal range (bio2) is 5-7 C, the climate environment is suitable for the growth of R. hainanense. In a certain range,
the probability of presence of R. hainanense will increase with the increase of precipitation. In China, the suitable habi-
tat area of R. hainanense is mainly distributed in Hainan, Guangxi, Guangdong, Taiwan, eastern Sichuan, Chongging
and Guizhou. The total suitable habitat area of R. hainanense under contemporary climate scenarios is 132.36x10" km®.
The purpose of this paper is to provide a scientific basis for the protection and application for the species.
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Fig. 1 Distribution information of R. hainanense used in MaxEnt model
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Tab.1 Environmental variables used in this study

% Code F£35 - Environmental variables {5 Code ¥73% A F Environmental variables
biol TR bioll R TR
bio2 SRR H 2 bio12 KR
bio3 AR [ (bi02/bi07)x100] bio13 i B K i
bio4 KRBTSRI (brifE2£x100) biol4 T A MoK R
bio5 A B SR biol5 Rk AL (R R R E0)
bio6 e H AR AR bio16 T ZERK A
bio7 SURAEBZE (bio5-bio6 ) biol7 IR A
bio8 IR TR bio18 el 2R FR K B
bio9 T EPAIE bio19 Reve Rk i
bio10 RS E alt %73

FICANE RO B, TR IR AL Y v
B, AR i 19 AREE R T A
MaxEnt B HEATEAU I RN A 20 LU BTmk R, 3%
5 I JH SPSS B X 4% g A 1 #E4T Pearson 5
PERRIR, AN N 1[4 () Pearson AHSC AR %L ()
>0.8, Wb BTk R w1 112 G e
3 7 AR (KR 2), TS5
AR AT

*®2 BATHEEENRET=E
Tab. 2 Environment variables used in MaxEnt model
IR AR (1Y)
e R R
Code Chinese name of

environment vari-
ables

o VI AN—— Mean diurnal range (mean of monthly
PR H ez (max temp - min temp)

bio6 % A AL IR Min temperature of coldest month
bio8 HmIEZEFISIE Mean temperature of wettest quarter
biol0 #zhEZ 1< Mean temperature of warmest quarter
biold T H MKk
R 7K £ 19 2= 95 14 Precipitation seasonality (coefficient of
A4k (A5 5 Z %)) variation)

biol8 HMEZRF/KE  Precipitation of warmest quarter

PRI AR i S SCAA B
English name of environment variables

bio2

Precipitation of driest month

biol5

13 HWEMBREBESERSHAIHL
H.csv A& BT R AL RS S0 A R AR 2 AR R AR
7 A AR RS A MaxEnt3.4.1 # 4, 7F
BRI SR B P TR 1Dk ((Jackknife) SKPEAh
B IREAS B AR, [R]ASFE £2  45 3R B T Y
Wi o7 2%, i s 2R AR B ( Logistic ), FEik
/A Write plot data il Random seed, EH
75% 1) b B 43 A 4R R I 25 48 B g ( Training
data), 25%fE AL ( Test data), EH iz

PRIl Subsample, T & 24T EC 10 1%,
HAREI R BN E, 40BN AR R A
IR A 17 5 T IR T R B AV AE 2 A X 30
MaxEnt R4 A i i T 285 58 S5 A AreGIS 10.2
A, O TR SO AT v [ O R MR AR R, T
iz HE AR T EZ% [ SR W51 90% ((Jenks
natural breaks ) XAE R FE ES ) T AE S A X R 03
212 R O R R R 03 AR X A 44N
2% ARG A IX( P<0.08 ) i 4E X( 0.09< P<0.27 ).
HE A X (0.27<P<0.53) flE & A4 X (P=0.53 ),

2 HBREHH
2.1 RBIHNEG

N MaxEnt #5588 1) 57 38 35 PF A R AE it £k
( Receiver Operating Characteristic Curve, ROC)
132N AUC B X1 pg FE B AE M A 4 SR kA T
R BEPEAS , AUC {EBRHEZIT 1 38/ AR T 25 S kG
JE M, AUC fH#E R K. 0.50~0.60 (2L ),
0.60~0.70 (%2 ), 0.70~0.80 ( —J#% ), 0.80~0.90
(#F), 0.90~1.0 (Aewty) BY, L5 GoR, AHE
7% 10 Was 745 115 2 - F- )1 25 AUC [EFIE-3
Wi AUC B 4351 0.999 F1 0.998, it K TRl
T AUC{E (0.5), B MaxEnt BRI X} R
RS A DXL ) o A 3 1
22 BEMESEBEMIES RN mETF

iz ] Jackknife T U]k ke i 2 45 PR S R 1Y
FEEE2 (18] 2), ZEA4MHT MaxEnt BERIE 1775
F (RS AEAR B DTER R A R 25 nT i, B
T 394 25 $ 1 A BE AR H 2 i R =P /K i (biol8),
MOES R H 2 (bio2) B4 Wi 3RS A8 Y
WD R, MU nT UL, 520 R R RSV TR
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Fig. 2 Jackknife test for evaluating relative importance of
environmental variables for R. hainanense
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Fig. 3 Response curve of R. hainanense to main environmental variables
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Tab. 3  Contribution rate and suitable range of
main environment variables
SR B i U )
Environment variables Contribution Suitable range
rate/%
B ZEf K B /mm 48.6 610~3990
AR H 5 221C 22.9 5~7
[k ) 2T A AL (A 7 R A 15.9 64~85
T H Bk E/mm 8.6 19~47
% H B AR C 3.0 6~15
Fe g 2R C 0.7 24~29
TR C 0.2 23~27

FEN TR AR, R, P A
BV DUNAREE . FPE DL B 5 M 45 b A 33 T
FEAS S A o I P A A AR R DX P ) S A X T
BUH 132.36x10% km?, He 535 25 X T BN 24.67x
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AW AR AR AR AT B R, Rl AR X
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Fig. 4 Ecological suitability distribution of R. hainanense at present
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