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Effects of Global Warming on Habitat Suitability of Ilex kaushue,
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Abstract: llex kaushue, a tree species with an extremely small population, is uniquely distributed in southern
China and is vulnerable to climate change. In order to strengthen the protection of I kaushue, it is necessary
to study its habitat suitability range in the background of climate warming. Based on the current bioclimatic
data and future climate prediction, 10 species distribution models were used to predict the potential distri—
bution of I. kaushue. Among them, 3 species distribution models (GBM, MaxEnt and RF) with good prediction
performance were selected out to evaluate the impact of climate warming on the habitat suitability of I
kaushue. In the current climate, the distribution range of I. kaushue was predicted to be relatively concen—
trated. The lowest temperature in the coldest month (bio6), the seasonal variation of precipitation (biol5) and
the precipitation in the driest month (biol4) contributed the most to the models, indicating that I. kaushue
should be more sensitive to the temperature and precipitation. Under the future climate conditions, the habi—
tat suitable area of I kaushue would move northward and its habitat suitability range would decrease. The
suitable growth range of I. kaushue may be reduced from 92.70% in RCP2.6 scenario to 51.52% in RCP8.5
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scenario in 2070, with increasing emissions of greenhouse gases. Especially in the low-latitude Hainan

Province, the average suitable habitat under the 4 scenarios decreased by 93.67%. Therefore, the influence

of climate change should be taken into account in protection strategies for plant species with extremely small

populations like I. kaushue.

Key words: llex kaushue; suitable habitat; global warming; species distribution model (SDM)
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Fig.1 The Pearson correlation coefficient results of 19 climate factors

biol: Annual mean temperature (C); bio2: Mean diurnal range (°C); bio3: Isothermality (hio2/bio7) (x100); bio4: Temperature
seasonality (standard deviation X 100); bio5: Maximum temperature of warmest month (°C); bio6: Minimum temperature of cold—
est month (°C); bio7: Annual temperature range (hio5-bio6) (“C); bio8: Mean temperature of wettest quarter (°C); bio9: Mean tem—
perature of driest quarter (°C); biol0: Mean temperature of warmest quarter (“C); biol1: Mean temperature of coldest quarter (°C);
biol12: Annual precipitation (mm); biol3: Precipitation of wettest month (mm); biol4: Precipitation of driest month (mm); biol5:
Precipitation seasonality (mm); biol6: Precipitation of wettest quarter (mm); biol7: Precipitation of driest quarter (mm); biol8:
Precipitation of warmest quarter (mm); bio19: Precipitation of coldest quarter (mm).
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Fig.2 The predictive power of 10 modeling algorithms (using AUC and TSS) for estimating the habitat suitability of 1.
kaushue

ANN: Artificial neural network; CTA: Classification tree analysis; FDA: Flexible discriminant analysis; GAM: Generalized addi—
tive model; GBM: Generalized boosted model; GLM: Generalized linear model; MARS: Multivariate adaptive regression spline;
MaxEnt: Maximum entropy; RF: Random forest; SRE: Surface range envelope; TSS: True skill statistic; AUC: Area under curve.
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Fig.3 The relative important values of 7 selected cli-
mate factors in the model

bio2: Mean diurnal range (°C); bio4: Temperature seasonality
(standard deviation x 100); bioS: Maximum temperature of
warmest month (°C); bio6: Minimum temperature of coldest
month (°C); bio13: Precipitation of wettest month (mm); bio14:

Precipitation of driest month (mm); biol5: Precipitation sea—
sonality (mm).
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Fig4 The simulated habitat suitability region of 1. kau—
shue under current climate conditions

Blue indicates suitable distribution area, and gray indicates

unsuitable distribution area.
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Fig.5 Variation of suitable growth range of I. kaushue under different emission scenarios of greenhouse gases in 2050

and 2070

RCP: Representative concentration pathway; RCP2.6: Low emissions pathway; RCP4.5: Low to medium emissions pathway;

RCP6.0: Medium to high emissions pathway; RCP8.5: High emissions pathway.
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Fig.6 The predicted suitable habitats of I. kaushue under current and future climate scenarios

The blue area is the suitable habitat at present and may still be suitable in the future, the yellow area is the new suitable habitat

in the future, and the black area is the suitable habitat at present but will become unsuitable in the future.
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Table 1 The change of suitable distribution range of 1.
kaushue in Hainan Province in 2050 and 2070 under
different RCP scenarios

(%)
Time RCP2.6 RCP4.5 RCP6.0 RCP8.5 Mean value
2050  25.67 9.08 3.64 16.05 13.61
2070 13.88 2.20 2.96 6.27 6.33
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