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Abstract

In species distribution models, the performance of maximum entropy (MaxEnt)
highly depends on the quality of the input data, particularly the representativeness
of species occurrence records. However, sampling bias in practical studies often
leads to reduced model accuracy and generalization capabilities. Because the choice
of background data is crucial for correcting sampling bias, this study aimed to com-
pare the effects of different background data sampling methods on MaxEnt model
performance, using the endemic and vulnerable plant species (Prunus taiwaniana)
as the research subject to explore the best strategy for predicting its distribution.
Five background data sampling methods were compared: target group density, tar-
get species density, random sampling, constrained distance, and minimum convex
polygon. The results showed that target group density and target species density

performed well, with Boyce index values exceeding 0.9, indicating that these two
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methods effectively correct sampling bias and capture a wide range of environmen-
tal conditions. Furthermore, predictions from the best-performing model revealed
that P. taiwaniana prefers cold environments and exhibits high sensitivity to specific
climatic conditions, such as precipitation levels and diurnal temperature variation.
The most suitable habitats are primarily concentrated in the mid-elevation moun-
tainous regions of central and northern Taiwan. This study emphasizes the impor-
tance of selecting appropriate background data sampling strategies, particularly for
rare or threatened species. Proper sampling methods not only significantly improve

model accuracy but also provide crucial scientific support for conservation efforts.
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Fig. 1 (a) Geographical location of the study area; (b) Species occurrence records (black circle; n =

44) and digital elevation model.
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Fig. 2 Different background data sampling methods: (a) Random sampling, (b) Target species den-
sity, (c) Target group density, (d) Constrained distance and (e) Minimum convex polygon. (b)

and (c): Whiter areas represent higher sampling intensity than other sampling sites.
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Table 1 Model performance with different sample bias correction methods

Method

Target group density
Target species density
Random sampling
Constrained distance
Minimum convex polygon

BI AUC
0.92 0.93
0.91 0.91
0.89 0.91
0.71 0.78
0.20 0.55

BI = Boyce index

AUC = Area under the receiver operating characteristic curve
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Fig. 3 Predicted habitat suitability for Prunus taiwaniana under different background data sampling
methods: (a) target group density, (b) target species density, (¢) random sampling, (d) con-
strained distance, and (e) minimum convex polygon. Higher and lower suitability is represent-
ed in red and blue, respectively.
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Appendix 1 Predictor variables used for the model species distributions

Variable
Annual mean temperature

Mean diurnal range (Mean of monthly (max temp - min temp))
Isothermality (BIO2/BIO7) (x 100)

Temperature seasonality (Standard deviation % 100)
Max temperature of warmest month

Min temperature of coldest month

Temperature annual range (BIO5-B106)

Mean temperature of wettest quarter

Mean temperature of driest quarter

Mean temperature of warmest quarter

Mean temperature of coldest quarter

Annual precipitation

Precipitation of wettest month

Precipitation of driest month

Precipitation seasonality (Coefficient of variation)
Precipitation of wettest quarter

Precipitation of driest quarter

Precipitation of warmest quarter

Precipitation of coldest quarter

Altitude

Slope

Aspect

Land cover
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