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Introduction 

 Amphibians 

 Excellent indicators of environmental change 

 Unique biphasic life cycle

 Highly permeable skin 

 Unshelled eggs

 Play an important role in various food web

 Predators for some, and preys for others!

 One of the most threatened animal groups on Earth. 

 Approximately 50% are threatened with extinction.   

 Reasons for amphibian decline → very complicated.  

 Major reasons: overexploitations and wildlife trade, habitat destruction and fragmentation caused 
by land cover change, diseases, introduction of alien species, etc.   





Introduction 

 Climate change: another important factor influencing amphibian decline & 
extinction, directly and indirectly.   

 Interactions with chytridiomycosis, a fatal fungal disease  

 Ultraviolet-B irradiation due to anthropogenic ozone depletion

 Spread of invasive species. 

 Many Korean researchers have studied on the distribution of amphibian 
species

 But almost of them were fragmental, and limited to one or several species.    

 Objective

 To figure out the impacts of climate change on the potential distributions of 
amphibian species in Korea.



Methodology 

 Site description 

 The whole South Korean region 

 Species occurrence data 

 16 amphibian species in South Korea. 

 Datasets: NES-herptiles, mounted on 
Environmental Bigdata Platform.   



Methodology 

 Habitat characteristics related to breeding behavior

Groups Habitat characteristics Species

Group 1

(Wetland amphibians)
Living wetlands.  

D. japonicus

K. borealis

G. rugosa

L. catesbeianus

P. chosenicus

P. nigromaculata

R. coreana

Group 2

(Migrating amphibians)
Living upland, but moving to near waterbodies when they are spawning. 

B. orientalis

B. gargarizans

H. leechii

H. quelpaertensis

R. uenoi

Group 3

(Forest-dweling amphibians)
Living uplands. 

B. stejnegeri

K. koreana

O. koreanus

R. huanrenensis



Methodology 

 Environmental variables  

 Six dominant bioclimatic variables and altitude. 

 Bio1

 Bio2

 Bio3 

 Bio12

 Bio13

 Bio14

 Altitude



Methodology

 Model 

 Maximum Entrophy (MaxEnt) machine learning tool    

 Model validation 

 Area under curve (AUC)  

 True skill statistic (TSS)  

 Representative Concentration Pathways (RCP)

 RCP 4.5

 RCP 8.5 



Results and Discussions– model validation  



Variable contributions

 Altitude 

 Water related > temperature related



Habitat suitability



Species richness: current



Results – Species richness under RCP 4.5



Results – Species richness under RCP 8.5



Conclusions 

 We investigated the potential effects of climate change on the distribution of 16 
amphibian species with different habitat characteristics in S. Korea.

 Suitable amphibian habitats will decrease until 2080.

 Exceptions: L. catesbeianus, K. borealis, and K. koreana.   

 Species richness of Group 1 and Group 2 would converge southeastward, 
around the Daegu basin. 

 Forest-dwelling amphibians are the most vulnerable against climate change 
among 3 groups.  



Thank you!


