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Abstract: Based on distribution records and climatic variables of Osmanthus yunnanensis ( Franch.) P.
S. Green and O. delavayi Franch., their present suitable distribution areas and potential suitable
distribution areas in the future (in 2070) were predicted by using MaxEnt model, and the main climatic
variables affecting their distributions were evaluated by using contribution rate, permutation importance,
and Jackknife test, meanwhile, the distribution models of main climatic variables in each distribution area
were simulated by using limiting factor mapping tools. The results show that when regularization parameter
of 0.5 and parameter combination of linearity +quadratic type (L+Q), AIC values of MaxEnt models of
0. yunnanensis and 0. delavayi are the smallest with values of 1 170.4 and 817.9, respectively, and
AUC values are the largest with values of 0. 976 and 0. 948, respectively, indicating that the prediction
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accuracy of MaxEnt model after parameter optimization is very high. The present suitable distribution
areas of O. yunnanensis and O. delavayi predicted by this model are similar, which mainly include
Sichuan, Yunnan, West Guangxi, Southeast Tibet, and West Guizhou, and their areas of suitable
distribution area account for 3. 52% and 4. 21% of total area of China, respectively, while their areas of
highly suitable distribution area account for 1. 02% and 1. 14% of total area of China, respectively. Under
the climatic scenario of RCP8.5, potential suitable distribution area in the future of O. yunnanensis
expands to the east and north, and areas of suitable distribution and highly suitable distribution areas are
8.21% and 0.30%, respectively; while potential suitable distribution area in the future of O. delavayi
expands to the west and north, and areas of suitable distribution and highly suitable distribution areas are
4.41% and 1. 10% , respectively. According to contribution rate, permutation importance, and Jackknife
test, main climatic variables affecting distributions of O. yunnanensis and O. delavayi are variation of
temperature seasonality, annual mean temperature, and annual precipitation; in addition, variance
ranges of three climatic variables of 0. yunnanensis in suitable distribution area are greater than those of
0. delavayi when survival rate of 0.5, indicating that the ecological adaptive range of 0. yunnanensis is
wider. Moreover, annual mean temperature constrains the east border of distribution area of O.
yunnanensis, while annual precipitation constrains its movement toward north; annual precipitation does
the south border of distribution area of O. delavayi. It is suggested that the prediction result of MaxEnt
model after parameter optimization is very accurate, and the predicted present suitable distribution areas
of 0. yunnanensis and 0. delavayi are Sichuan, Yunnan, West Guangxi, Southeast Tibet, and West
Guizhou, but there is difference in their potential suitable distribution areas in the future; temperature
and precipitation are the main climatic factors affecting their distributions, but there are differences in
main climatic factors among different distribution areas.

Key words: Osmanthus yunnanensis ( Franch.) P. S. Green; O. delavayi Franch.; MaxEnt model;
suitable distribution area; main climatic variable
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Table 1 Akaike information criterion ( AIC) of MaxEnt models of Osmanthus yunnanensis ( Franch.) P. S. Green and O. delavayi Franch. under
different parameter combinations

AFIENCSECR B R AL MaxEnt BRI AIC {H

SR

Parameter AIC value of MaxEnt model of O. yunnanensis under different regularization parameters

combination') 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

L 1376.7 1376.1 1378.4 1377.9 1378.7 1382.1 1385.5 1384.8
H 6132.6 1484.8 1353.9 1371.2 1827.8 1319.1 1365.8 1276.0
L+Q 1170. 4 1184.4 1192.4 1197.3 1211.0 1204.6 1215.6 1219.0
L+H+Q 1395.0 1191.1 1246.6 1219.9 1230.2 1227.5 1217.4 1229.9
L+H+Q+P 1309.7 1185.8 1197.3 1222.1 1236.0 1230.7 1238.3 1 260. 8
L+H+Q+P+T 1734.8 1254.6 1 198.6 1250.3 1217.8 1229.7 1232.0 1245.2
BEAAD ANIFEMAESECT B AR MaxEnt B84 AIC E

Parameter AIC value of MaxEnt model of O. delavayi under different regularization parameters

combination') 0.5 1.0 L5 2.0 2.5 3.0 3.5 4.0

L 1024.8 1021.3 1027.8 1 020.8 1023.3 1022.1 1.026.7 1017.7
H 901.5 941. 4 885.3 882.4 932.3 893.4 921.7 916.0
L+Q 817.9 840. 4 837.1 847.5 846. 1 857.6 860. 1 862.7
L+H+Q 877.5 872.3 881.4 852.2 872.7 865. 8 849. 1 869.3
L+H+Q+P 1 660. 7 881.2 897.3 849. 8 844.7 870.0 877.6 871.5
L+H+Q+P+T 941.5 833.5 851. 1 862. 6 870. 8 855.6 869. 7 895.9

DL, 4ME Linearity; H: 858%! Hinge type; Q: —WA! Quadratic type; P FeFUH Product type; T: BI{EAY Threshold type.
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A BPEEE IS B A0 AH X Present suitable distribution area of O. yunnanensis; B AR BB IR IE ‘B 40 A IX. Present suitable distribution area of
0. delavayi; C. BFHELERY AN (2070 4F) VEAEIE B 401 X Potential suitable distribution area of 0. yunnanensis in the future (in 2070) ; D & fEAKBEAY
A (2070 4F ) PEAEIE B4 AR X, Potential suitable distribution area of O. delavayi in the future (in 2070).

1 BT MaxEnt ERNEFEEMELRBENEENHEX

Fig. 1 Suitable distribution areas of Osmanthus yunnanensis (Franch.) P. S. Green and O. delavayi Franch. based on MaxEnt model
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Table 2 Analysis on main climatic variables of affecting distributions of Osmanthus yunnanensis (Franch.) P. S. Green and O. delavayi Franch.
based on MaxEnt model

i AR BRRE/ % B A %

No. Climatic variable Contribution rate Permutation importance
PFEEAE O. yunnanensis

bio4 SIRZEAT AL Variation of temperature seasonality 53.1 45.6

biol ISR Annual mean temperature 37.7 43.8

biol2 AE[% K Annual precipitation 6.3 5.4

biol5 [ K 2T PEAEfk Variation of precipitation seasonality 1.4 3.2

biol4 T H Rk E Precipitation of the driest month 1.2 1.7

bio2 35 H 7% Mean diurnal range of temperature 0.3 0.4
AR 0. delavayi

bio4 SR AL L Variation of temperature seasonality 54.1 53.7

biol SIS R Annual mean temperature 36.9 37.4

biol2 AE[E K Annual precipitation 6.0 6.7

biol4 fix T H B /K & Precipitation of the driest month 1.6 1.5

bio2 SE HEZE Mean diurnal range of temperature 1.0 0.3

bio3 ZEVRAE Tsothermality 0.4 0.2

biol3 1R A /K Precipitation of the wettest month 0.1 0.0

N30°

N20° N20°

E80° E90° E100° E110°

N30°

0 400 km
[

N20° 1 1 N20° b1 1
E80° E90° E100° E110° E80° E£90° E100° E110°

B SEZTTEEE Variation of temperature seasonality ; [l: 253 Isothermality ; [T]: SF3 H i 2% Mean diurnal range of temperature; [_]: 4E5F35,
i Annual mean temperature; [_]: fix T A /K& Precipitation of the driest month; [I]: % H f/K & Precipitation of the wettest month ; [[l]: /K &
Annual precipitation.

A BPEEAE RGBS B2 A1 X Present suitable distribution area of O. yunnanensis; B: BFE{E K 20 (2070 4F ) ¥ 7615 ‘B 43 41 X Potential suitable
distribution area of O. yunnanensis in the future (in 2070) ; C. EAEABRAIARIE H /047 X Present suitable distribution area of O. delavayi; D: A
FRAYAR A (2070 4F ) PETEIT ‘B 43 4ii X, Potential suitable distribution area of 0. delavayi in the future (in 2070).

B2 ET MaxEnt ERHNHFEENMELABREENHREIEZESRTENSHEL
Fig. 2 Distribution models of main climatic variables in suitable distribution areas of Osmanthus yunnanensis
(Franch.) P. S. Green and O. delavayi Franch. based on MaxEnt model
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