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Habitat suitability evaluation for eight ancient tree species on Hainan
island under climate change

CHEN Zhiqi', ZHONG Yunfang', YANG Zexiu’, HE Rongxiao'

(1. School of Tropical Agriculture and Forestry, Hainan University, Haikou 570228, Hainan, China;
2. Zhufeng Forestry Ecology Research Institute of Hainan, Haikou 570220, Hainan, China)

Abstract: [Objective] This study aims to evaluate the distribution of the potential suitable habitats of eight ancient tree species on
Hainan island under climate change and their responses to environmental factors, and to provide a reference for the management and
protection of ancient trees on Hainan island. [ Method] Taking eight ancient tree species with a tree age of = 300 years on Hainan
Island as the research objects, relevant environmental variables were screened out. The MaxEnt model was used to predict the changes
in the potential suitable habitats and the key influencing factors of these eight ancient tree species under current and future climate
conditions. [Result] 1) The average training AUC values of the eight ancient tree species are all above 0.9, indicating extremely high
prediction accuracy. 2) Population density is an important influencing factor for the suitable distribution of many ancient tree species,
and the contribution rate and permutation importance value of this factor are relatively high. Different ancient tree species are also jointly
affected by their respective specific climate, soil and other factors; 3) Under the current climate conditions, Ficus virens and Bischofia
Jjavanica have the widest suitable habitat ranges on Hainan island, approximately 20 248.36 km’ and 16 367.39 km’ respectively. The
suitable habitat areas of Mangifera indica and Tamarindus indica are relatively narrow among the eight ancient tree species; 4) Under the
future climate scenarios, the areas of potential suitable habitat change for ancient trees are basically centred on the edges of the original
suitable habitat areas. Areas of high loss, gain and turnover of ancient trees are mainly concentrated in coastal cities and counties in the
northeast and southwest of Hainan island. [ Conclusion] The response of eight species of ancient trees on Hainan island to climate
change can be better simulated using the optimized MaxEnt model. Human activities and the natural environment have a combined
effect on the long-term survival of ancient trees. The results can provide scientific reference for the sustainable conservation of Hainan’s
ancient tree resources.
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Fig. 1 Distribution points of eight species of ancient trees on Hainan island
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Table 1 The environmental variables selected in the MaxEnt model
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ERIRZERAME CC) bio2 Btk 2 LB P2 B8 ) (emol/kg) t cec clay
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Table 2 Environmental variables used to predict the retention of eight ancient trees
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WEEW F virens bio2. bio8. bio9. biol8. biol9. aspect. slope. cledv ndvi. PD. t bs. t CaCO,. t cec clay. t esp. t gravel
MR M. indica bio2. bio4. bio6. biol3. biol4. biol8. altitude. aspect. slope. cled. ndvi. t bs. t gravel. t silt
1.6 WFRE R EE ST R RGN 57 T BN PO Y A Bl 2k S8 Sy

TR LTS R TR EEE, G RRRRA
{05 175 370 T AR I A% BT T 1 FR AR A R P R
i EiR 430, B R 1K & M Raster ©.4i 5 AU it
ITREALIZ S, AR 2RO 2 R s 57 T 8 A
LR NN F R L Kt I T S B Y S 2
TR

s MaxEnt B TG A 4% R 26 1 (B30 ~ 1)
SN ArcGIS ¥, B THUR AR ERE, #
it Con PRELA R —AH A Kl (0, AEEKX; 1,
R XD P 4B L LISy GISy Al (L+G)/(Se+G)
TR R, MR RER, Kb LRR



46 3%

A2 S A s AN e O 93

2 HZREDH

2.1 HEMUERSERETN

AW iz H R % 5 (1) ENMeval 4 £ X6
MaxEnt R HEATARAY, X 8 Fofr il A% £E i B & 1R
TEE B A AT IO . B 26 8 ol B ok B 1 s A
ZHWEW F: &I FC A LQHP, RM {EH N
3.5; WL MER) FC v LQH, RM 15N 4.0; 78
) FC & LQH, RM {HH4 4.0; BZE. M FC N LQ,
RM {4 1.0; M4/ FC N L, RM{HA 3.5;
BB FC AL, RMAE N 4.0; EEWE FC AL,
RM {4 4.0; M-8 FC A QPT, RM {& A 3.0.
TESZHCE, 8 MMl AE AUC 4139 > 0.9
(FR3) o HULRM, 8 FhdWMHIL RIUAFE
FER R, TRINSE SRR HERf .

#=3 8 MEMAYSA MaxEnt 1B E FO4F(E

Table 3 Characteristics of the optimal MaxEnt model for
eight species of ancient trees
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environmental factors for the top three of the eight
species of ancient trees
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Fig.2 Response curves between the environmental factor with the highest contribution rate and the suitability degree of

each ancient tree species
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Table 5 Area of suitable habitat for eight species of ancient trees under current climate km®

Bl Species fIRAEIEH Low 5% B Medium 1 3&E B High M FEI&E B Very high & F X Total suitable area
AR F altissima 27 639.19 3958.03 1526.25 776.53 6260.81
DL I3 A. toxicaria 28 077.30 3749.45 1438.29 634.96 5822.70
4K L. chinensis 2767438 4223.57 1 407.30 594.75 6225.62
R% T indica 31507.59 1443.32 659.25 289.84 239241
A4 F. benjamina 27 565.48 4273.00 1584.05 477.48 6334.52
FM B. javanica 17 532.61 9567.96 5595.69 1203.74 16 367.39
SE M F. virens 13 651.64 13 573.74 5841.13 833.49 20 248.36
R M. indica 32 741.49 808.36 262.19 87.96 1158.51
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Fig. 3 Habitat suitability of the eight species of ancient trees on Hainan island under current climate
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Table 6 Changes in suitable habitat for eight species of ancient trees under two future climate scenarios compared to
the current one

R Fol ) $H RIS H HhRE I RS MR i RIEEKX
Species Period Low /% Medium /% High /% Very high /% Total suitable area /%
N T 81.5 11.7 45 2.3 18.5
= Mﬁ SSP126 79.0/-2.5 13/1.3 5.5/1.0 2.5/0.2 21.012.5

F altissima
SSP585 77.4/-4.1 14.1/2.4 5.8/1.3 2.6/0.3 22.6/4.1
i 82.8 11.1 42 1.9 17.2
I SFE
J“lm.ﬁ"ﬁ. SSP126 85.3/2.5 8.5/-2.6 4.1/-0.1 2.1/0.2 14.7/-2.5
A. toxicaria
SSP585 83.7/0.9 10.4/-0.7 4.3/0.1 1.6/-0.3 16.3/~0.9
i 81.6 12.5 42 1.8 18.4
W 5 5 5 2
S SSP126 82.7/1.1 11.7/-0.8 4.0/-0.2 1.6/-0.2 17.3/-1.1
L. chinensis
SSP585 82.7/1.1 11.9/-0.6 3.9/-0.3 1.5/-0.3 17.3/-1.1
B =L} 92.9 4.3 1.9 0.9 7.1
&E SSP126 92.2/-0.7 5.1/0.8 1.8/-0.1 0.8/-0.1 7.8/0.7
T indica
SSP585 92.4/-0.5 4.9/0.6 1.9/0 0.8/-0.1 7.6/0.5
i 81.3 12.6 47 1.4 18.7
u 7
i ﬂﬁ. SSP126 85.5/4.2 10.6/-2.0 3.2/-1.5 0.7/-0.7 14.5/4.2
F benjamina
SSP585 83.3/2.0 11.6/-1.0 4.0/-0.7 1.1/-0.3 16.7/-2.0
i 51.7 28.2 16.5 3.6 483
Wﬂ . SSP126 45.5/-6.2 32.0/3.8 18.6/2.1 4.0/0.4 54.5/6.2
B. javanica
SSP585 44.3/-7.4 33.8/5.6 19.6/3.1 23/-1.3 55.7/7.4

4 EL) 403 40.0 17.2 2.5 59.7

pie i) ~ _ ~ _
i SSP126 54.0/13.7 30.5/-9.5 13.5/-3.7 2.0/-0.5 46.0/-13.7
F. virens
SSP585 38.3/-2.0 41.6/1.6 16.6/-0.6 3.5/1.0 61.7/2.0
BT[] 96.6 2.4 0.8 0.3 3.4
*t% SSP126 92.2/-4.4 5.6/3.2 1.6/0.8 0.6/0.3 7.8/4.4
M. indica
SSP585 96.4/-0.2 2.4/0 0.9/0.1 0.2/-0.1 3.6/0.2

TSR AR ARG SAIE AR 5 L 2050 IHAAT 2070 I HA AT A4

The proportion of suitable habitat for different future climate scenarios is averaged over the 2050 and 2070 periods.
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Fig. 4 Potential habitat change trends of eight species of ancient trees under two climate scenarios in 2070s
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Fig. 5 Spatial distribution of loss, gain and turnover of eight species of ancient trees under two climate scenarios from
2041 to 2080
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