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Abstract: In this work, the maximum entropy model of Maxent and ArcGIS, knife cutting method, standard
deviation ellipse calculation, multiple similarity surface and the most dissimilar variable analysis were applied to
predict the adaptable zones at present and in the future (2050) of Styrax faberi in China, based on 235 modern
distribution records and multiple environmental variables. The results show that the current high and moderate
adaptive areas of the S. faberi are mainly located in most areas of Jiangxi, Guangdong, Guangxi and Fujian in China;
In the 2050, the region of the suitable areas under 2 climate scenarios will significantly dwindle, with the reduced
areas mainly being the mild adaptive regions, the potential of expansion will decline as well. Over all, there is a
trend of migration to the northwest high latitude area. In addition, it is traced that precipitation and temperature
restrict the distribution of S. faberi, and the Precipitation of Coldest Quarter (56.6%) is the leading factor affecting
its future distribution. The outcomes of this work could provide theoretical guidance for the conservation and
rational utilization of the resources of S. faberi.
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Figure 1 The current geographical distribution of Styrax faberi in China
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Table 1 Description of environmental variables

Byt T 3o LA
Type Variables Description UNITS
AW T Biol 1R Annual Mean Temperature O
Bioclimatic Bio2 H 3B R 7 Mean Diurnal Range O
Bio6 4 H 5K < Min Temperature of Coldest Month 0
Bio7 R4 Temperature Annual Range O
Bio8 B 2 T 505 Mean Temperature of Wettest Quarter 0
Biol0 IR ZEE P35 Mean Temperature of Warmest Quarter d
Bio12 4E[% 7K & Annual Precipitation mm
Biol3 it H B /K Precipitation of Wettest Month mm
Biol7 I T2 B /K Precipitation of Driest Quarter mm
Biol9 I VA 22 FE B 7K Precipitation of Coldest Quarter mm
Top Soil Variable T_USDA_TEX CLASS  USDA ~-3/5i 735 Topsoil USDA Texture Classification name
HiJE KT Terrain ELEV K Elevation m

1.2 B 705 1%

1.2.1 Maxent AL TR 53 H7

FEIAE AR R 7 B Z AT B3, %N ase 4830, HGh 7 B e b2 7 A f 50 n 4k 2
Maxent3.4.1 Chttp: /biodiversityinformatics.amnh.org/open source/MaxEnt/) # A+, FENLIERE 75% 705 7
A HE NGRS, HARI 25% 70 A Hs FAEIAAE, B R (Max number of background points)
WEAHN 5000, FEE 10 kK, HAMSHCAENE.

1.2.2 S@EEHRI5

HHEATEUX RIE (1:4000000) AE ZEEA (S B R G MG (http: //nfgis.nsdi.gov.en/) 315 . 15
B e eI AR A X 4 A B E AR R 73 5 AR JEEAE1X[0.0, 0.2) BAEA1X[0.2,0.4). — K
EAIX[0.4, 0.6), FREEEAEX[0.6, 0.8) LA K = FEIEAEX[0.8, 1],

1.2.3 FR A AER L 43 B

MaxEnt A5 84 T30 7 Aff 2 4G 568 0L 8t s % 55 ROC(Receiver operating characteristic, ROC) [ & T~ [ 2
AUC(Area under curve, AUC){E K| B4, AUC HHUE X4 0-1, FESLIX AN, AUC B B T 45 S
#ER, 0.9<AUC< I, RTING5> 100,

1.2.3 bR ZE M6 1R 53 B
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THEAN R 2 E) A% o 84k S T T L] o AR ST 35

1.2.4 2 SRR AL THI A B AN AHALL A B 23 #

K Z T SABUEZ [ (MESS) Flf A AU 5 (MoD) 73 BT BRI idk 23 1A SR A7 55 7 A= 4k S X3

T2 5| ALV AE HO TR A3 A AR (RIS B R 25 . %40 WTAE i 2 T1IE4T density.tools. Novel T Sz3i ",

2 ERE,T

2.1 TR £ SRS A IS

FIH ROC Hi 42 73 Hriz it A6 1) Maxent #5081 0l 25 SR 34T MG FEAR B8, X 10 IRE R IMH .. Mz ™13
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Average Omission and Predicted Area for Styrax_faberi Average Sensitivity vs. 1 - Specificity for Styrax_faberi
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Figure 2 Prediction omission of MaxEnt model Figure 3 ROC curve of MaxEnt model
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454 JIV1E (jackknife) %520 EAE e /0 A ISR 14T 704, SRR (B 4) , RAZFERKE
(bio19; Precipitation of Coldest Quarter) Flf T FZ=[#/K&E (biol7; Precipitation of Driest Quarter) X T Til
I EAE e R A7 A 75 R, XA ) R AR TR AIA 88.5% (£ 2) ;I USDA L35t 73 2%
(Topsoil USDA Texture Classification) Fl &g 255 F3) < (bio8; Mean Temperature of Wettest Quarter) 1X
PN IREE R T s AN, BRBRTTRRERE AL 0.5%. 28 LAlfY, RAFERKEM R T R2ERKERZY
W) A6 Je 70 A 1 £ SR AR & .

Jackknife of regularized training gain for Styrax_faberi
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Figure 4 Jackknife test of the importance of environmental variables
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Table 2 Contribution rate of environmental variables affecting prospective distribution of S. faberi

A TUHR 7 %%
Variable Percent contribution

bio19 56.6

biol7 31.9

bio2 2.6

biol3 2.1

biol2 1.9

biol 1.6
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Figure 5 Prospective geographical distribution of S. faberi under the current climate conditions in China
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Figure 6, 7 Prospective adaptive regions of S. faberi under the 2 future climate scenarios in China
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Figure 8 Comparison of different grades of adaptive distributions of S. faberi under different climate scenarios
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Figure 9, 10 Spatial pattern change of prospective adaptive regions of S. faberi under future climate change scenarios
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Table 3 Change of S. faberi adaptive regions under two climate models from current to 2050

I A AFARTY T A /km?
S rE SN
Cur-(2041- ssp126 0 1153970 994 180
2060)
Cur-(2041- ssp385 0 1238 830 909 320
2060)

2.6 URARAL T FAE Je 1 A XN 2 AR

K11, 12 ARAE N BB EE A XA HEZE AR . B0l
Figure 11, 12 The migration of the Standard Deviation Ellipse and center of mass in the adaptive regions of S. faberi under climate

change

628



EYINEL LN SN S13 AR 237

R4 PRI AR T FAE I ARG AR X B RS B S

Table 4 The centroid migration distance of the prospective adaptive region of S. faberi under 2 climate models

A 3 IR B /Km
Cur-ssp126(2041-2060) 30.436 295
Cur-ssp585(2041-2060) 41.803 246

YT A S E A X O EI R AR, ARG I PEAR RN, il B A S R A A P R
ittt DX AT A2 [P #4090, 7E SSP126 165t F, E/L M PEILIEH 1 30.436 3km; £ SSP585 fh5t T, HE.O bk
ITA 1 41.803 2km, PN AKRAE 5t A A6 & A X E D AH 22 11.528 Tkme SRS, EAE R HE A X
S A R 4 P T Il RS
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Figure 13, 14The most dissimilar variable (MoD) annlysis for S. faberi under 2 combinations of climate change scenarios.
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Figure 15, 16 Multivariate environmental similarity surface (MESS) analysis for S. faberi under 2 combinations of climate

change scenarios.
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