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Prediction of Potential Suitable Habitat of Dendrobium sinense, an
Endemic Orchid Species in Hainan Tropical Rainforest
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Abstract: To explore the potential suitable distribution range of Dendrobium sinense, its current and future
suitable habitat based on the distribution data of 25 field surveys, with climate variables and topographic variables
as environmental predictors were predicted by using GIS technology and MaxEnt model. The results showed that
the potential suitable habitat area of D. sinense in Hainan Island was approximately 403.4 km?, accounting for
1.1% of the total area of Hainan Island. It was mainly distributed in the jurisdiction of Bawangling Branch,

Yinggeling Branch, Jianfengling Branch, Diaoluoshan Branch and Wuzhishan Branch of Hainan Tropical

ks B 3z 2022-04-02 52 H3#: 2022-05-23

EESWH: X ARFFAIEEIH (32160400); R HIRFHARE S FRE ST H (322QN229) B )

This work was supported by the National Natural Science Foundation of China (Grant No. 32160400), and the Project for Youth of Natural Sciences in Hainan
(Grant No. 322QN229).

EH I TRE(1992 4, %, R, FEMNFEYESEHE BAETI. E-mail: ningyao2014@163.com

* J#IRfE# Corresponding author. E-mail: zhaoying3732@163.com



780 HAH W AR 27 #31%

Rainforest National Park, with scattered distribution in the jurisdiction of Limushan Branch, the southern part of
Wuzhishan City, Qiongzhong County, Wanning City, Baoting County, and Sanya City. The suitable distribution
area of D. sinense was extremely narrow, and the suitable habitat was patchy, showing more serious fragmentation.
Altitude, coefficient of variation of precipitation seasonality, precipitation in the wettest quarter and maximum
temperature in the warmest month were the main environment factors affecting the population distribution pattern
of D. sinense. The most suitable habitat for D. sinense was at an altitude of 1 070—1 600 m, with the coefficient of
variation of precipitation seasonality of 0.80—0.88, precipitation in the wettest quarter of 1 700-2 266 mm, and the
maximum temperature of 18 ‘C-25 °C in the warmest month. Compared with the current, the potential suitable
habitat under RCP4.5 and RCP8.5 climate scenarios of D. sinense decreased by 19.1% and 19.5% in 2050, and
19.7% and 19.8% in 2070, respectively. From three evaluation indexes (AUC=0.997+0.003, Kappa coefficient=
0.990+0.03, TSS=0.990+0.03), the prediction model had good prediction ability. At present, Dendrobium sinense
populations are mainly distributed in Hainan Tropical Rainforest National Park, so it is necessary to strengthen in
situ conservation and epiphytic host tree protection. There are large areas of highly suitable habitat in the northeast

and south of Mihouling, as well as south of Yinggeling, making them as focus region for investigating unknown D.

sinense populations.

Key words: MaxEnt; Suitable habitat prediction; Endemic species; Dendrobium sinense; Epiphytes
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Fig. 1 Distribution of Dendrobium sinense
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Table 1 Ten Environmental variables used for modeling species potential

suitable habitat distribution

5 # Environment variable 4li% Code
BRI ZE A FH5{E Mean diurnal range bio2
M Isothermality bio3
5% H i il Max temperature in the warmest month bio5
WRE LR % Temperature annual range bio7
4EYIPE /K Annual precipitation biol2
oK B2 AR 7 240 Coefficient of variation of biols
precipitation seasonality
HIEZEPE K Precipitation in the wettest quarter biol6
4k Elevation ele
% Slope slo
iH Aspect asp
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WEZE, FigHZ RS ErR TR, K
HCE SR A1 m o 716, WA 2 TR iE B AR
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receiver operating characteristic curve, AUC). Kappa
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MR BE A 4 i T VAP0 b 2 A ARG FE G 6
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177 TRIBER, 3a F JT V0245, 3 AMEAE AT RS
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Fig. 2 Potential suitable habitat of Dendrobium sinense in Hainan Island
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Table 2 Changes in potential suitable habitat area (km?) of Dendrobium sinense
SRR JeHER I EE HEEEE fREEE Mt %
Climate scenario Very suitable High suitable Moderate suitable Low suitable Total
47 Current 50.9 46.5 75.9 230.1 403.4 -
2050-RCP4.5 30.6 483 75.4 171.9 326.2 -19.1
2070-RCP4.5 30.9 48.4 753 169.2 323.8 -19.7
2050-RCP8.5 32.1 48.1 74.9 169.8 324.9 -19.5
2070-RCP8.5 30.3 48.5 75.4 169.5 323.7 -19.8
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Fig. 3 Suitable habitat distribution of Dendrobium sinense under two climate scenarios (RCP4.5 and RCP8.5) in 2050s and 2070s
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Table 3 Contribution rate of environment variables for Dendrobium sinense by MaxEnt

EI A DI /%
Code Variable Contribution rate
ele 4K Elevation 48.0
biol5 FE/K =7 AR 7 R 5L Coefficient of variation of precipitation seasonality 39.7
biol6 B ZE% K i Precipitation of the wettest quarter 8.3
bio5 % A f iR Max. temperature of the warmest month 1.2
bio3 M Isothermality 0.9
bio7 WREEEE# Temperature annual range 0.8
biol2 FFEKE Annual precipitation 0.7
slo iR Slope 0.2
bio2 BRI 2SR A YA Mean diurnal range 0.1
asp i) Aspect 0.1
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Fig. 4 Results of jackknife evaluations of relative importance of predictor variables for Dendrobium sinense Maxent model. ALL: With all variables; slo, ele,

bio7, bio5, bio3, bio2, biol6, biol5, biol2 and asp see Table 1.
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