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Abstract
-

tainous regions. Lonicera kawakamii (L. kawakamii) is an endemic plant distributed 

across middle- to high-altitudes (3,000-3,900 m) in the mountainous Taiwan. This spe-

cies has been currently listed as vulnerable in “The Red List of Vascular Plants of Tai-

wan.” In this study, a recently-developed ensemble of small models was used to predict 

the potential distribution of L. kawakamii. In order to project the spatiotemporal dynam-

ics of suitable habitats, the shared socio-economic pathways (SSPs) from the Sixth As-

sessment Report of the Intergovernmental Panel on Climate Change was considered as 

various future climate change scenarios (in 2085). The results show that the geographic 

distribution of L. kawakamii -

perature, large diurnal range, and moderate precipitation. According to our predictions 

under mild (SSP126) and severe (SSP585) warming scenarios, the range of suitable hab-

itat of L. kawakamii

of Taiwan. Therefore, the species may be at risk of extinction. These outcomes help to 

identify future shifts of suitable habitats and could provide reference for conservation 

strategies in response to climate change.

Keywords: endemic species, vulnerable, ensembles of small model, shared socio-eco-

nomic pathway, extinction risk
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Fig. 1. (a) Geographical location of the study area; (b) Species occurrence records (black circle; n=36) 

and digital elevation model.
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1. (boosted regression tree, BRT)

(generalized additive model, GAM) (generalized linear model , 
GLM) (multivariate adaptive regression splines, MARS) (maximum 
entropy, MaxEnt) (random forest, RF) (receiver 
operating characteristic, AUC) (true skill statistic, TSS) Boyce (Boyce 
index, BI)

Table 1. The area under the curve for the receiver operating characteristic (AUC), true skill statistic (TSS), 

model (GAM), generalized linear model (GLM), multivariate adaptive regression splines (MARS), 
maximum entropy (MaxEnt), and random forest (RF).

Algorithm AUC TSS BI 
ANN 0.93 0.76 0.95 
BRT 0.96 0.85 0.98 
CTA 0.93 0.78 0.93 
FDA 0.87 0.66 0.92 
GAM 0.95 0.82 0.96 
GLM 0.89 0.67 0.94 
MARS 0.89 0.65 0.93 
MaxEnt 0.90 0.70 0.97 
RF 0.98 0.94 0.81 

2. 
Table 2. Contribution of each predictive variable to the ensemble model.

Variable Contribution 
Min temperature of coldest month 
(BIO6) 2.09 

Mean diurnal range (BIO2) 1.45 
Precipitation of coldest quarter 
(BIO19) 1.11 

Precipitation of wettest quarter 
(BIO16) 0.89 

Urban 0.85 
Water 0.80 
Grass 0.69 
Barren 0.60 
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2. a b c

Fig. 2. Response curves of the primary contribution variables according to the ensemble prediction (a, 
b, and c represent the min temperature of coldest month, mean diurnal range, and precipitation of 
coldest quarter, respectively.
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3. 2085
(SSP126) (SSP585)

Fig. 3. Prediction of the current suitable habitat for Lonicera kawakamii. The upper right panel shows the 
current distribution, and the bottom-left and bottom-right panels stand for SSP126 and SSPP585 
emission scenarios, respectively, in 2085.
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