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Abstract: Torreya yunnanensis is a national key protected plant. Studying the distribution of suitable
habitat of T. yunnanensis under the background of climate change will help us to understand the historical
changes of the species distribution area and the formulation of future conservation strategies. Based on 45
occurrence records and 19 climatic variables, the potential suitable areas of T. yunnanensis in different
periods were simulated by MaxEnt model and ArcGIS. The area under the receiver operating characteristic
curve was close to 1,indicating that the MaxEnt model had high prediction accuracy and could be used to
predict the suitable distribution area of T. yunnanensis. The results of Jackknife method and the contribu-
tion rate of climate showed that the dominant environmental variables affecting the distribution were the
precipitation of the warmest quarter (biol8) and the min temperature of the coldest month (bio6). From
the last glacial maximum to the middle Holocene,and then to the present,the centroid migration route was

Gaoligong Mountain-Lijiang-Weixi, with an area change trend of first increasing and then decreasing. At
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present, T. yunnanensis is mainly distributed in Yunnan, Sichuan and Tibet,it is predicted that the suitable

growth area would migrate northward in varying degrees under four different carbon emission modes in

2070,and the higher the carbon emission, the more obvious the northward shift. With the passage of histor-

ical time,the suitable area showed a trend of migrating northward. The distribution area would not decrease

under future global warming,and Sichuan Province would be likely to become a new distribution area.
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Table 1 Pearson correlation among 19 bioclimatic variables
R biol bio2 bio3 biod bio5 bio6 bio? bio8 bio9 biol0 bioll biol2 biol3 biol4 biol5 biol6 biol7 biol8
bio2 0.03
bio3 —0.10 0.39
biod 0.11 0.00 —0.88
bio5 0.98 0.08 —0.26 0. 30
bio6 .00 —0.02 —0.08 0.06 0.96
bio7 0.15 0. 36 —0.69 0.92 0.35 0.09
bio8 0.99 0.03 —0.20 0.22 0.99 0.99 0.25
bio9 0.99  —0.03 —0.16 0.15 0.97 0.99 0.16 0.99
biol0 0.99 0.03 —0.20 0.22 0.99 0.99 0.25 1.00 0.99
bioll 0.99 0.03 —0.01 0.00 0.95 1.00 0.05 0.98 0.98 0.98
biol2 0.65  —0.56 —0.37 0.12 0.61 0.66 —0.03 0.65 0.65 0.65 0.64
biol3 0.48  —0.56 —0.46 0.24 0.48 0.49 0.08 0.50 0.49 0.50 0.46 0.94
biol4 0.52  —0.56 —0.13 —0.16 0.41 0.53 —0.30 0.48 0.51 0.48 0.53 0.81 0.59
biol5 —0.62 0.47 0.39 —0.19 —0.59 —0.62 —0.03 —0.63 —0.66 —0.63 —0.60 —0.65 —0.40 —0.82
biol6 0.59 —0.53 —0.36 0.13 0.56 0.59 —0.01 0.59 0.58 0.59 0.57 0.98 0.98 0.70 —0.49
biol7 0.44 —0.57 0.06 —0.37 0.30 0.46 —0.52 0.39 0.44 0.39 0.48 0. 66 0.41 0.94 —0.78 0.53
biol8 0.59  —0.53 —0.36 0.13 0.56 0.59 —0.01 0.59 0.58 0.59 0.57 0.98 0.98 0.70 —0.49 1.00 0.53
biol9 0.63 —0.58 —0.28 0.00 0.56 0.64 —0.17 0.61 0.64 0.61 0.63 0.89 0.70 0.97 —0.88 0.79 0.89 0.79
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Fig. 1 Comparison between the suitable area of Torreya yunnanensis in the present and the existing distribution
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Jackknife of regularized training gain for torreya
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Fig. 2 Jackknife test of the importance of environmental

variables of T. yunnanensis
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Table 3 Relationship between the suitable area of T. yunnanensis in different periods and the current

WA X Bk e 4 .
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T /km T A/ km M/ km
AR U vk 112 125. 84 46 053.9 0.42 1069 447.8 0.41 1.01
A7 i v 4 186 067.12 75 315.2 0.02 1024 767.9 0.40 0.61
4 Rif 113 551. 98 0.0 0. 00 0.0 0.00 1. 00
RCP2. 6 fiXHk HE ik & 2070 4 122 038. 60 29 704. 8 0.24 21 218.2 0.19 1.07
RCP4. 5 R HE & 2070 4F 123 204. 02 46 627.3 0.38 36 975. 3 0.33 1.09
RCPS6. 0 = Ak HE it 2070 4R 111 358.48 52 678. 1 0.47 54 871.6 0.48 0.98
RCP8. 5 ik HE it 2070 4R 110 471. 37 51 112.7 0.46 54 193. 3 0.48 0.97
90°E 95°F 100°F 105°E 110°E 90°E 95°E 100°E 105°E 110°E
30°N 30°N 30°N 30°N
: £ :
L Emax s i
25°N »” o) 25°N 25°N . 1, LA S 25°N
=Ll 2 L) '
B/ &S SR
Bz o 200km A Bl =5 o 200km )
paay Ll g
90°E 95°E 100°E 105°E 110°E 90°E 95°E 100°E 105°E 110°E
90°E 95°E 100°E 105°E 110°F 90°F 95°E 100°E 105°E 110°F
30°N 30°N 30°N 30°N
JEECON
Yy, & e 2
IE -G 4o JFEEX l ey
25°N . o RS 25°N 25°N ) 25°N
EED) =Ll
'RCP2.6 RCP4.5
=z o 200km N Bl == o 20km o
Fab [ P
90°E 95°E 100°E 105°E 110°E 90°E 95°E 100°E 105°E 110°E
90°E 95°E 100°E 105°E 110°E 90°E 95°E 100°E 105°E 110°E
30°N 30°N 30°N . 30°N
E =45 \
25°N1| pown o o 25°N 25°N| mn oo 25°N
i =1l
'RCP6.0 ‘ RCP8.5
== o 200km Ay Bl o0 200km A
Ll | Pl [ P
90°E 95°E 100°E 105°FE 110°FE 90°E 95°E 100°E 105°FE 110°E

3 AERPzEEMEEREERE

Fig. 3 Overlapping map of suitable areas in different periods
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Fig.4 Centroid transfer in different periods
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