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Abstract; Excentrodendron tonkinense is a constructive species of karst seasonal rainforest and a karst obligate plant,
which is also one of the national secondary key protected wild plant and an IUCN endangered plant, with high ecological
economic value. In order to explore how the potential suitable areas of E. tonkinense change in the context of global
change and its key driving factors, we used the maximum-entropy (MaxEnt) model to analyze the potential geographical
distribution changes in China under future climate scenarios (SSP1-2.6 and SSP5-8.5) , and tested the influence of the
karst geological background distribution on predicting the suitable areas of karst obligate plants. The results were as
follows: (1) In the case of adding karst geological background data, the average AUC value of the prediction model for
the suitable area was 0.997, which had a good prediction effect. And the model prediction results were strictly limited to
the karst region, consistent with the characteristics of karst obligate plant E. tonkinense. (2) According to the fitting
results of the model, the karst geological background, the precipitation of the warmest quarter (800-950 mm) , and the
minimum temperature of the coldest month (7-11 °C) were the key factors limiting the distribution of E. tonkinense. (3)
With the increase of temperature in the future, the potential suitable areas for E. tonkinense would continue to expand in
higher latitude karst areas; large areas of stable habitats existed in parts of southwestern Guangxi and southeastern
Yunnan. In conclusion, the karst geological distribution is essential as predicting the potential geographic distribution of
karst obligate plants such as E. tonkinense; if the temperature continues to rise in the future, its potential suitable areas
will expand to high latitudes, and the degree of endangerment may be affected by climate, which means that it is not
obvious under the influence of climate change; parts of Southwest Guangxi and Southeast Yunnan are suitable areas for
the conservation and utilization of E. tonkinense under the climate change scenarios in the future. The results provide
some scientific reference for the introduction, cultivation, sustainable management, protection and utilization of E.
tonkinense.
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Fig. 1 Distribution points of Excentrodendron tonkinense and karst distribution areas

33 RKAFMKBEESE THUABESERNTL

TE 2070s WP RPN 5T WA ZE TR 1Y 18
AR T BB S) . 5 YRS &S
A XA A HE, SSP1-2.6 1 S A i L R ARGE A2 X
MRS EFEE (), EPWFTHRE ST,
LV N TR E s P P € O S 3 T s 1| A S
95.17%H1 213.80% (181 6) . I FRHE il 5z 22 1) [X 3
RV HR N B (£ 3) , BARINE, KRS
T 50T WA 38 A= DR R ) e 2 R e T R Xk
%,

BB OATA R (3R 4) R HHE B X E
BENE T ARAR B RN B b 5 7 PP RS SR, B
T EL AT DX T I Fe R (LBl it 49%)
T N B 1) Ry AR (LU B 19% ) .

g AR X P R (# 6) B ,SSP5-8.5 Fil
SSP1-2.6 PANHERCG 5 5 24 B 0 55 8 1 i il 2E
A3 XIS A & S 1 LA R 1.48 5 km® I
1.45 J3 km®,

4 i

4.1 TEREMSHRESS AW AEERE
LA 52 M

AR AL ARG 45 R WY, w8 30 R b 5T
A3 A X W R M R 38 A X R AR U EL AT Y
U DS R 1N TR SN G a4 7 L L
IR A Sk HsF 3O 0L A ) 95 7 e B A7 o 4 Jy B 1 s
e DX, 55 A 3 o g B R AR ) A SR ARES
T HO AR T e b X R RE AR A, R, A
MaxEnt 5 $50 0 w6 807 45 4 P AE 1) 5 06 200 2% 1 s
Hrfeh i S A g, AR R, i T
ARTE ARG O AL 534 T K 1 b i K
B A a R A BEE B RZ W PR R T A X R
R AN SR I 2R (b BB B A Y B9 i AR
A2 1978 Jhas Bl 45 1988 24 2008) .
ARAE A E R 5 R R S R R, TR AL T 4



434 | I R

43 %

F 1 INEREFI AR SRR E R
Table 1

to the distribution of Excentrodendron tonkinense

Contribution rates of environmental factors
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Fig. 2

distribution of Excentrodendron tonkinense
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Table 2 Suitable areas of Excentrodendron tonkinense

under current and future climate scenarios

. PaEAX  EEAX AIEAERX
30 L{E&lﬁ ﬁi% Medium High Total
P ” d ow Sm able suitable suitable suitable
eno ( 10‘11?: 2 area area area
m (10° km*) (10" km®)  (10* km?)
4B Current 33.6 19.7 14.8 68.1
SSP1-2.6 62.5 24.0 47.9 134.4
SSP5-8.5 92.3 43.3 81.8 217.3

®3 KEKARSBEBEETHERE
H(X)MAEEXREREW
Table 3 Changes in the area of suitable areas for
Excentrodendron tonkinense in different provinces and

regions of China under different climate scenarios

AR X AR X AR
[lgiir e AR Ak L A5
YR A X Change in Change ratio
H(X) Current the area of in the area
Province suitable suitable area of suitable
(Region) area (10° km®) area (%)
(10° km®)
SSP1-  SSP5- SSP1- SSP5-
2.6 8.5 2.6 8.5
] P4 Guangxi 37.53  40.64  48.09  108.29  128.14
7 P4 Yunnan 27.45  29.97  56.12  109.18  204.44
J”% Guangdong  2.19 0.95 4.13 43.38 188.58
H M Guizhou 0.37 9.00 39.30  2432.43 10 621.62
)i Sichuan 0.21 0.27 14.87  128.57 7 080.95
R Hainan 0.16 0.01 0.01 6.25 6.25
K Chongging  0.00 0.00 9.72 0.00 —
14t Hubei 0.00 0.00 0.78 0.00 —
PG Tibet 0.00 0.00 0.38 0.00 —

W 30 4 DXl A 0 I 45 SR 5 A 52 B 4 A7 AR AR
AR T =TT RE T B0 A0 AR 0 A A KB
T B G A LAt Y e 0 3 A DX I 7 B 5
ZHW M (R ARMZEE,2021) , KR EH
U5 A 6T B R SR A G (A AE 20205 1
BAE 2021 A AR 4 2021) . AHFSE T, WK 2
PR S AR WA P Rl 2 o $A i LA B A )
KK SSP5-8.5 1% 5t 23 5 By 25 FE M IX P G
17 6] v 45 5 b DX AT 2 R 1T AR Y g 0 A DX
WA A A TR 1% 52 N A7 AE 1) = 46 B S ]
REE RS AR RIS 2R XOR IR A A 25 21, i F
FEAK SSP5-8.5 i & N A S IS B A AR X P 294

F4 FRAXRKSEBES THUAITESEXFKIR
Table 4  Sources of newly-increased suitable
areas for Excentrodendron tonkinense under

different future climate scenarios

B AR A= X

Sources of newly-increased

Eﬁdigiﬁiﬁ%e suitable area (% )
SSP1-2.6 SSP5-8.5

HH Woodland 56.12 49.97
B Farmland 21.94 26.68
L Grassland 19.15 20.05
A ML Urban 1.51 1.99
K3k Waters 1.19 1.23
F A £ Unused land 0.09 0.08

50% [1) 1 1 78 35 2 RIS ARHb , BRI oA Sk T TT fE
SRR W e R B SR, N %A 2, W& T
R — PR B 55 0 AR B R B SE 4 A X LA L
V1R W 3T R DX 3R R 3 43 AN SR AR B X, A7 7 R R Y
NGB, T 3R 2 XS 7™ 5 A B A (T
A 2011 REIZE4E 2021) 3 Hil TG T
FIURI 75 2225 S8 AR W 00 A AR (s 5 | LS
AW AF) | B R R S AR AL WK 1 43 1
XOEAREAL Y 375 FF IR A B 5T, Ak, Kok K
A AR AN AN AN 3 Bk SR 00 T 8, ) Bt 6 B
e v A = 4 & 2B B4 0 38 N ( Harrington et al.
2018) s AAUHLL A A 45 S /R T WA X e v H A
T A BBUREAME | T SR R ke B0 B k4B 2008 4F Y
W IR A (BRILIE 45,2008 ) , AT RE & ™ H 5%
M A P A A T R
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R R Z I
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Az DX R 43 A 5000 e B R 5 1B A i A A = R 1) 52
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FE LY A6 W /N 038 ] 25 & AR 2 R AR AR /N b AR
Al an ] 52 i WA 43 A B WF 58 AN 22, R GE A= A /)N
AR B AR S AN A IR B 5 AS I 9 AR B UL 5 o AR
HAE Y | AU K B S e R
5 Z 18] 5C 2 N T 3l 1 52 w5 i T 4 R A
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