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Prediction of the distribution of rare and endangered Dipterocarpaceae
tree species in China and research on priority conservation areas
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Abstract: [Objective] In order to simulate and predict the suitable habitat distribution of rare and endangered Dipterocarpaceae tree
species in China, conduct conservation priority area and conservation GAP analysis, and to provide a basis for their protection and
management. [ Method] Based on climate, terrain, soil, and human impact factors, MaxEnt model optimized was used with R language
to simulate and predict the suitable habitats and changing trends of eight rare and endangered Dipterocarpaceae trees in China. The
Marxan model was combined to identify priority areas for the protection of rare and endangered Dipterocarpaceae tree species and
conducted a protection GAP analysis. [Result] The results showed that: 1) The optimized MaxEnt model simulated the suitability zone
of various tree species with high accuracy, with AUC values greater than 0.971; 2) Rare and endangered Dipterocarpaceae plants in China
are mainly distributed in southern tropical regions such as Yunnan, Hainan, and Guangxi, with a relatively concentrated distribution
range; 3) Annual mean temperature, isothermality, and human impact factors are the dominant factors affecting the distribution of the
suitable habitat of Dipterocarpaceae tree species. Among these, annual mean temperature has the greatest impact on Dipterocarpaceae
tree species, with an average contribution rate of 52.9%; 4) Under the SSPs126 and SSPs585 scenarios, the suitable areas for Dipterocarpus
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retusus, Hopea chinensis, Parashorea chinensis, Vatica mangachapoi decrease by 0.29% to 60.00%, and the center of gravity of the

suitable areas shifts southwestward. Shorea assamica and Vatica guangxiensis expand by 8.60% to 52.22%, migrating northwest and

northeast, respectively. The suitable areas for Hopea hainanensis and Hopea reticulata land decrease by 21.70% and 1.61%, respectively,

under the SSPs126 scenario, and expand by 26.14% and 13.01%, respectively, under the SSPs585 scenario, with their centers of gravity

shifting northeastward; 5) The priority areas for the protection of rare and endangered tree species of the Dipterocarpaceae family are

mainly distributed in southern Yunnan Province and central Hainan Province. Currently, the protected area is only 0.515 6x10* km”.

[ Conclusion] The optimized MaxEnt model can effectively predict the suitable habitats of various tree species in the Dipterocarpaceae.

The priority suitable habitats are not sufficiently protected, so efforts should be made to strengthen their protection and expand the

distribution range of each tree species.

Keywords: rare and endangered; Dipterocarpaceae; MaxEnt; Marxan; climate change
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Table 1 Comparison of physiological and ecological characteristics, distribution points, and AUC values of tree species
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%ﬁ] . . EIE%?S‘%{E . Distribution AUC

Species Physiological and ecological characteristics point
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Fig. 1 Maximum entropy model optimization results
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Table 2 Percentage contribution of tree species influencing factors %

Py Species BIO1 BIO3 BIO7 BIO12  BIO17 BIO18 T _CEC CLAY T_BS ALT Human
R BB & Dipterocarpus retusus 27 36.7+ 6.7 1.8 0.4 2.5 0.8 43 3.6 16.2
Wt £ Hopea chinensis 56.5% 5.6 12.1 6 2.6 7.7 1 45 22 1.9
W% Hopea hainanensis 77.3* 2.1 2.9 1.6 0.7 2.9 0.2 0.6 0.8 10.8
To Y 22 Hopea reticulata 72% 5.2 5 0.9 0.5 1.4 0.8 3.2 0.7 10.2
R Parashorea chinensis 56.8% 8.3 11.9 2.8 1.8 3.1 0.3 6.8 3.6 4.6
A% X Shorea assamica 18.9 54.6* 0.6 0.9 0 9.6 0.6 5.4 1.1 8.3
I AT Vatica guangxiensis 43.1% 25.6 7.7 0.9 1.8 2.6 4.5 7.6 2.9 33
M Vatica mangachapoi 71.9% 22 4.2 0.3 0.4 1.2 1.3 0.8 0.7 16.9
Y18 Mean 52.9* 17.5 6.4 1.9 1.0 3.9 1.2 4.2 2.0 9.0

T RER LS RRE T+

fie 1 B2 [A . Bold font represents the dominant impact factor; *: the most dominant impact factor.
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Fig.2 Response curves of the most important influence factors of tree species
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AR M 2 B e B 52 A5 Ak B T e K
HERVERT 40 I, fEAEMERRGE T, SR
BS54, fAEMRERRANERET R, 5
PR A TR BB BN BN BB A AR 8 BT

HB XA X N
23 BEBEXSH

H 3% 3 T BUFE H, B R 138 75 0 AR X T
U K, RE AR X TH LA 103.40X10° km®,
I A X AL 10.93X 10 km®e R 5T I AL I
220 TP E M. BRI A2 RN T A RS A X T AR
23.37X 10" km® ~ 42.88 X 10* km®, &3 4= [X i FH
4 0.81X10* km® ~ 3.77 X 10* km®. = &% WM
TR 22 038 AR XAV, 40518 7.82 X 10% km?
A1 15.77X 10" km®, EiEAX/NTF 5000 km’.

3 TESIEESE FRMEEERGT

Table 3 Statistics on area suitable for tree species under different climate scenarios x10* km®
Sk 1 Base period SSPs126 SSPs585
N g PEEK  BEEK  GEEK  GEEK @EEK
pecies Total habitat arca High suitability Total habitat ~ High suitability =~ Total habitat ~ High suitability
area area area area area
R BN E Dipterocarpus retusus 25.10 1.62 20.91 0.86 13.09 0.25
B3 2 Hopea chinensis 35.06 3.77 29.94 2.18 24.12 0.71
Y22 Hopea hainanensis 29.58 0.99 23.16 2.49 37.31 4.15
To¥ Y & Hopea reticulata 15.77 0.48 15.51 1.78 17.82 2.11
HHRW Parashorea chinensis 103.40 10.93 84.50 10.38 103.09 10.59
2B X Shorea assamica 7.82 0.34 8.47 0.53 8.49 2.00
| FaE M Vatica guangxiensis 23.37 2.73 35.57 3.21 34.96 5.30
H 8§ Vatica mangachapoi 42.88 0.81 34.15 0.76 17.30 0.39

3 AT LUE Y, AR, o E 2R UG
il A BT AR B 2 B AR SR HERS AT,
Fe il AR X B ATAE 2 B AR

24 RESEBFRTERMEE XTI

&3 A K30 %1, 7F K Ok SSPs126.
SSPs585 1 AL, Ryl widr. et s,
BB R AR R MG A X R A R R i e, & A
X Ji 0o 7] P BE 3B #% 43 ~ 320 km.o E ARk, X%
3 22 F0 MR AR R 2 P S U N IE B B 8y
KT 100 km, 7R 5% fefixi 75 /£ SSPs585 5t . B
R SSPs126 1 5t FIL# #E 5935 KT 100 km.
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A: 1970—2000 ES NS5, B: 2061—2080 4F SSPs126 < M5 5t, C: 2061—2080 4F SSPs585 <A1k 5t
A: Climate scenarios 1970-2000, B: Climate scenarios 2061-2080 SSPs126, C: Climate scenarios 2061-2080 SSPs585.
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Fig. 3 Distribution of suitable habitats for various tree species and migration of centers of mass
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