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Abstract

Climate change is reshaping global species distribution patterns, posing profound
challenges to native species of economic or ecological importance. Accurately charac-
terizing their potential ranges and spatiotemporal dynamics provides essential baseline
information for developing effective adaptation and conservation strategies. This study
focuses on Camellia brevistyla, a native oil-bearing tree species in Taiwan. Species
occurrence records and environmental predictors, including climate, soil, topography,
and land cover, were integrated into a MaxEnt model to project suitable habitats under
current conditions and two future climate scenarios (SSP126 and SSP585) for the late
21st century (2071-2100). A spatiotemporal overlay analysis was performed to classify
habitat dynamics into vulnerable habitats, increased suitable habitats, and climate refu-
gia. Results indicate that climatic variables are the primary drivers of habitat suitability.
The species shows higher habitat suitability in areas with greater temperature seasonali-
ty, whereas suitability declines with increasing mean diurnal range and higher minimum
temperatures of the coldest month. Spatially, suitable habitats are primarily concentrat-
ed in northern and northeastern Taiwan. Under the SSP126 scenario, while portions of

northern habitats are projected to become vulnerable, substantial climate refugia are ex-
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pected to persist. In contrast, under the SSP585 scenario, most suitable habitats are like-
ly to transition into vulnerable habitats, with only limited refugia remaining in the north-
eastern region. Based on these findings, we propose adaptive strategies to support the

conservation and sustainable management of C. brevistyla under future climate change.
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Fig. 1 (a) Geographic location and (b) digital elevation model (DEM) of the study area.
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Fig. 2 (a) Occurrence records of C. brevistyla; (b) predicted distribution based on the optimized MaxEnt
model.

132



RIREBEIR TREUREEDM

Temperature seasonality

Mean diurnal range

Min temperature of coldest month
Precipitation Seasonality

Slope

Aspect

Varibles

Annual Precipitation
Landcover

Silt content

Cation exchange capacity

Sand content

0 5 10 15 20 25 30 35

Relative importance (%)

3 & FHISE IS MaxEnt (817 A B (%) -

Fig. 3 Relative importance (%) of predictor variables in the MaxEnt model.
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Fig. 4 Response curves of the primary variables influencing the model.
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Fig. 5 Projected dynamics of suitable habitats for C. brevistyla from the current to the end of the 21st cen-
tury under two carbon emission scenarios.
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