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Introduction and Overview

➢ Asian elephants are ecosystem engineers. Endangered species under the 
IUCN Red List of Threatened Species.

➢ The Nepal-India Transboundary region is an ecologically connected 
traditional migratory route.

➢ Intensive land use change, agricultural expansion, and habitat fragmentation 
often led to habitat loss and fragmentation

➢ Understanding suitable habitats and resource use by elephants is crucial for 
effective habitat conservation and reducing human-elephant conflict.

Study Area

➢ Nepal-India Transboundary region extends along 
the foothills of the Shivalik/Churia and the lowland 
Terai floodplains.

➢ Total area: 74,808 km2.

➢ Human-dominated landscape. Vegetation type is 
moist tropical and sub-tropical forests.

➢ Four distinct seasons: Winter, Pre-monsoon/hot 
weather season, Monsoon, and Autumn/Post 
monsoon.

➢ The mean temperature ranges from 35-40°C and 
14-16°C during hot weather and winter season. 

Fig 1: Study area showing Nepal-India transboundary 

landscape and protected areas

Results (Accuracy assessment)

➢ AUC – Area under the curve

➢ TSS – True Skill Statistics

Metrics BRT RF MaxEnt Ensemble

AUC 0.88 0.88 0.89 0.90

TSS 0.65 0.66 0.62 0.65

Table 1: AUC and TSS of each base learner

and ensemble models

Results 

➢ A total of 26,679 km2 is suitable habitat for Asian elephants (36% of the total study area).

➢ A suitable habitat is an almost equal proportion of natural forested habitat to non-forest (closer to 50:50). A 
predicted suitable habitat is a mix of forest and non-forest (sparse vegetation, human-settlement and 
farmland).

➢ Only 20% of the suitable habitat is under protected areas. The transboundary landscape is broadly 
divided into two suitable isolated habitats supporting eastern and western elephant populations.

Conclusions 

➢ Approximately one-third of the study area is predicted to be 
suitable habitat for Asian elephants.

➢ Asian elephants exhibit seasonal habitat use.

➢ The predicted habitat suitable could serve as a basis for 
strengthening the transboundary conservation of elephants.
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Fig 3: Predicted habitat suitability of Asian elephants in Nepal-

India transboundary landscape

Fig 4: Jackknife of regularised train grain for 

variable importance in habitat suitability 

modelling
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Methods

Fig 2: Methodology and modelling approach for habitat 

suitability

© Ashok K. Ram

© Ashok K. Ram

This project has received funding from the EU’s Horizon Europe research and 

innovation programme under Grant Agreement No. 101086250 – EWALD.

+

bioclimatic 

variables (19)

distance to 

water (1)

topographic 

variables (2)

Vegetation 

indices (5)

E
n

v
ir
o

n
m

e
n
ta

l 

v
a

ri
a

b
le

s

O
c
c
u

rr
e

n
c
e

 (
1
6

3
 

p
o

in
ts

)

Occurrence points collected from 2017 to 

2020.

Model accuracy 

and validation 

(30%)

Base learners

BRT

RF

MaxEnt

LR

Meta learner

M
u

lt
i-
c
o

lli
n
e

a
ri
ty

Habitat suitability 

map

Ensemble Stacking


