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Human wild elephant conflict management
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Land-use change is associated with multi-century loss of elephant ecosystems in Asia
L ' 100% of the area within 100 km of the
current elephant range could have
been considered suitable habitat in the

year 1700, over half was unsuitable by

2015, driving potential conflict with
people.
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Over 64% (3.36 million km?) of suitable elephant habitat across Asia was lost since the year 1700

de Silva, S., Wu, T., Nyhus, P. et al. Land-use change is associated with multi-century loss of elephant ecosystems in Asia. Sci Rep 13, 5996 (2023).
https://doi.org/10.1038/s41598-023-30650-8
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Human and elephant population variables are drawn from a multitude of coupled system
components and processes.

FPIIISEJPMSS Disturban ces_ﬁ\
+ Fire, Drought, etc.
* Conservation Policy
* Chmate Change
+ Globahzation

\: Other J

Human Variables
»  Population Demograplucs
+  Water Use

«  Wild Plant Resource Use
+ Footpaths and Roads

« Agrnicultural Land Use
Decision-making/Policy
Elephant Perceptions

Elephant Variables
+ Population Demographics
*  Surface Water Use
Wild Plant Foods
Migration Corridors

Human-Elephant
Conflict

Conflict Variables
Surface Water Availability
Agricultural Crops
Conflict Events
Perceptions of Conflict Costs

Front. Ecol. Evol., 11 January 2019 Sec. Conservation and Restoration Ecology Volume 6 - 2018 | https://doi.org/10.3389/fevo.2018.00235
Human-Elephant Conflict: A Review of Current Management Strategies and Future Directions
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- Ecology, population and behavior of wild
elephant

Causes of Human-wild elephant conflict 7 1 1 2 9
n Habitat improvement 16 0 0 0 16

Lanqlscape improvement and wild elephant 11 1 1 3 12

corridor

Hl.Jr'nan.-W|Id elephant conflict conditions and 16 1 1 1 17

mitigation method

Coexistence between humans and wild 13 1 1 1 14

elephant

Cons?rvatlon action for solving wild elephant 75 3 3 3 28

conflict

Wild elephant population management, 12 0 0 0 12

translocation and fencing
n People opinion on wild elephant mitigation 6 4 4 4 10

34 152 22 22 33 175



Uszynstradnasnisnszatgvasussndlnedagiu (DNP 2023)

number of wild total area Number of protected areas in

Forest Complex elephants with wild elephants forest clusters with wild
(individuals) (km?) elephants (areas)

_ Western (WF) 18300.41
m Phu Khieo Nam Nao (PKNN) 713 1471.53 12

T Kaeng Krachan (KK) 600 3884 2
U astern (EP) 592 2193.11 7
8 Dong Phayayen-Khaoyai (DPKY) 560 6193 6
[ Klongsaeng/Khaosok (KSKS) 350 4809.64 9

Hala-Bala (HLBL) 145 1637.18 4
m Thung Salangluang (TS 110 2610 4
I Khaoluang-khaobuntud (KLKB) 100 1674.9 6
ET Mae Ping (MP) 85 3,798 5
m Phu Phan-Phu Sa Dog Bua (PPSDB) 57 851.5 2
m Sri Lanna/Khun Tan/Sri Satchanalai (SLKTSS) 41 690.39 1
FEN Phanom Dongrak-Phatam (PDPT) 35 350.64 1
m Choomporn (CP) 31 1986.64 4
E Lumnampai Salawin (LPSW) 14 1,774 5
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HEC fivinduluusewmdlnadag w.6. 2560 — w.A. 2563

Number of events roaming out of the e e e E e T Number of injured and dead HEC
protected area elephants level

2017 2018 2019 2020 2017 2018 2019 2020 2017 2018 2019 2020

EF 2361 2463 2311 1862 8997 34 15 33 29 - 9 10 19 8 46 High
KK 871 779 2706 2124 6480 5 0 2 3 N o 0 3 4 7 High
IDPYKY 348 1102 517 350 | 2317 17 0 3 o B : 1 13 2 17 High
PKNNTY 215 110 101 59 485 4 1 0 3 E s 1 2 2 10 High
- 60 224 116 84 484 1 3 3 3 - 1 2 2 0 5 High
- 6 84 95 99 284 0 0 1 0 - 0 0 0 2 | 2 Moderate
- 10 35 23 96 164 0 0 0 0 - 0 1 1 1 [ voderate
- 25 59 46 22 152 1 0 1 0 - 1 0 2 1 D voderste
- 64 41 13 21 139 0 0 0 0 - 0 0 1 0 1 Low
- 0 0 49 5 54 0 0 0 0 - 0 0 0 0 |0 Low
- 6 4 15 13 38 0 0 0 0 - 0 0 0 0 |0 Low
- 0 9 2 0 11 0 0 0 0 - 0 3 1 0 4 Moderate
DBEE 3966 4910 5994 4735 19605 62 19 43 38 162 17 18 a4 20 99

(DNP 2023)
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The human-elephant conflict in Sri Lanka: history and present status
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Gunawansa, T.D., Perera, K., Apan, A. et al. The
human-elephant conflict in Sri Lanka: history
and present status. Biodivers Conserv 32,
3025-3052 (2023). Doi: 10.1007/510531-023-
02650-7

400-450 people dying each year from the
conflict, 0.8-1.0 million hectares of agricultural
land being damaged.

10,000-15,000 houses were destroyed by wild
elephants.

100 elephants were killed each year due to
HEC

Human and elephant deaths in Sri Lanka from 1991 to 2021
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V. V. Npuyen et al. Global Ecology and Conservation 39 (2022) 02285

Applied from Nguyen et al. (2022) Human-elephant

coexistence program
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1.A15US5W1 HEC A21UAN NAUAR

Institutions

s and policies
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Province

Wildlife
corridors
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Ecosystem
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( Conflict
Problem
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Coexistence

Ecotourism
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=

Elephant

Social forestry

Elephant

welfare

Habitat Fragmentation

Compensation
schemes

Kuswanda W, Garsetiasih R, Gunawan H, Situmorang ROP, Hutapea FJ, Kwatrina RT, Karlina E, Atmoko T, Zahrah M, Takandjandji M, et al. Can Humans and Elephants
Coexist? A Review of the Conflict on Sumatra Island, Indonesia. Diversity. 2022; 14(6):420. https://doi.org/10.3390/d14060420
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Journal for Nature Conservation 69 (2022) 126260

Contents lists available at ScienceDirect

Journal for Nature Conservation
e
ELSEVIER journal homepage: www.elsevier.com/locate/jnc

Human-elephant coexistence challenges in Myanmar: An analysis of fatal  %&&

elephant attacks on humans and elephant mortality

Managing Human-Elephant Cohabitation:
Strategies for Mitigating Conflict and
Encouraging Coexistence

Chandran Benin Pratap'”, Aren D’Souza', Athulya Velt V H', Lydia Princess I', Ashwini
Velt V H!, and Praisy Joice!

!School of Engineering and Technology, Karunya Institute of Technology and Sciences, Coimbatore,
India

Global Ecology and Conservation
Volume 37, September 2022, e02165

Human-elephant coexistence through
aligning conservation with societal
aspirations

Antoinette van de Water ®* 9 &, Enrico Di Minin © b< =, Rob Slotow 99

ORIGINAL RESEARCH article

Front. Conserv. Sci., 27 October 2021
Sec. Human-Wildlife Interactions
Volume 2 - 2021 | https://doi.org/10.3389/fcosc.2021.735929 View all 17 Articles >

Understanding Coexistence with Wildlife

Coexistence and Culture: Understanding
Human Diversity and Tolerance in Human-
Elephant Interactions

Tarsh Thekaekara'?” Q Shonil A. Bhagwat! Thomas F. Thornton®

(GEOFORUM

Geoforum
Volume 102, June 2019, Pages 182-190

Revisiting social natures: People-elephant
conflict and coexistence in Sri Lanka

b

Sunila de Silva @ &, Krithika Srinivasan L=

Show more

+ Add to Mendeley of Share 99 Cite

https://doi.org/10.1016/].geoforum.2019.04.004 7 Get rights and content A

This article is part of the Research Topic
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2. NN5UTINT HEC: waRnssuuazsussyng

Behavior Management v A
N15USULUABUNHANTIN

1.M15LE3UUIIN19UIN (Positive Reinforcement)

nsaiangAnssulasnaaSunsamneuan wu nslfseia/msuiulssfivewns/undan/uesly/uun
Wousaduande (Wildlife corridor)
2.n15L83UUIIN9aU (Negative Reinforcement)

nazduliudsuuuameingsy Tnenaiabuusemsau wWu Sfuhyefudrynstgniisiiszaieifes/ugn
fivszaeiay/aeiy/samsnlng
3.m5adlneneun (Positive Punishment)

Wiukavasn1snszinfinssudenisimeinssutiugt wu n1sdaaneiiodn 100 A /msladny/gaysein/
qtila/s i/
4.n15a4lnen19au  (Negative Punishment)
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2. N1SUIIINI HEC: WgRnssuuazussuinsg
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4. N15UsIN1 HEC: Usza1ns
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2. Elephant Rescue Center

Mudumalai, Tamil Nadu Wayanad Camp, Kerala

Panda, P. P., Noyal, T. & Dasgupta, S. (2020). Best Practices of Human — Elephant Conflict Management in India. Published by Elephant Cell, Wildlife Institute of India, Dehradun, Uttarakhand.
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4. 15U HEC: Uszans
Population Viability Analysis (PVA)

ARN1sas1 UL AaNIUIgUsEvNg Lwa"lﬁlmauamansumﬂsumns{]awu
LLauﬂﬂ’]uuﬂ’lia‘iﬁﬂ‘lﬂuau’]ﬂﬂ%‘i’é]ﬂﬂiilﬂ’é]UﬂUWNLaaﬂﬂ’]’i’cﬂﬂﬂ’li (Boyce 1992).

Jasefisndudonisiasnzi PVA Population model naladivinlnnswasunlas
VDIUTLVING

Demographic variation n1sidasulasvasuszung

Temporal variation AURULUSLELIAN
Spatial variation AMUNULUILYIWUN
Individual heterogeneity AMULANAITIEA

N13AUANUTEYINT uaziAdaud1ey1eUn N37: 359A (2566)
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3. N15US5N1 HEC: NuNa1Fe

Asian Elephant Action Plan (2020-2029) in Indonesia concluded the
conservation composed of:

(1) Reducing elephant mortality due to poaching, human-elephant
conflicts, and habitat loss.

(2) Creating habitat connectivity for elephants.

(3) Strengthening the conservation of captive elephants and reducing
conflicts between humans and wild elephants.

(4) Long-term population monitoring of wild elephants.
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3. N15US5IN1 HEC: Nunafe
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3. N15US5N1 HEC: NuNo1Fe

1. Development and Maintenance of Perrenial Water Holes 3. Creation of Fodder Plantations

Fodder Plantation in Tamil Nadu (Pennisetum pedicellatum-Elephant Grass)

4. Fire Management for Control of HEC

Panda, P. P., Noyal, T. & Dasgupta, S. (2020). Best Practices of Human — Elephant Conflict Management in India. Published by Elephant Cell, Wildlife Institute of India, Dehradun, Uttarakhand.
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3. N15USSINT HEC: NuUNade

5. Collection of Grass Seeds 6. Grassland Management 7. Vayal Management

8. Wattle Removal 9. Weed Removal (Cassia and Lantana)

10.  Management of Invasie Species

Panda, P. P., Noyal, T. & Dasgupta, S. (2020). Best Practices of Human — Elephant Conflict Management in India. Published by Elephant Cell, Wildlife Institute of India, Dehradun, Uttarakhand.
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3. N1SUS5IN1 HEC: Nuiafe

2, Intensive Soil Working

Bamboo planting in Karnataka

Panda, P. P., Noyal, T. & Dasgupta, S. (2020). Best Practices of Human — Elephant Conflict Management in India. Published by Elephant Cell, Wildlife Institute of India, Dehradun, Uttarakhand.



3. N15US5INI HEC: Nunafe

5. Habitat management

74
%4

i. Improving connectivity between habitats [129,130]

« Creating or securing forested paths between elephant

habitats with minimum human interference to reduce HEC
incidents [110]

Need for legal protection to ensure these corridors are
secured and regular monitoring of corridors [129]
Financial commitment for monitoring and maintenance of
these corridors [130]

Improving habitat quality inside protected areas
[55,82,131,132]

Increasing carrying capacity inside protected areas by
creating and maintaining salt licks, managing water sources,
planting fodder species, maintaining grassland areas and
removing invasive species etc. to attract elephants, thereby
managing their distribution

Increased densities of elephants resulting from improved
habitat quality may not be sustainable due to overutilisation
[133]

Selectively bred cultivated crops are also known to be more
palatable and attractive for elephants regardless of the
availability of other food [134]

Require regular monitoring and maintenance of salt licks and
water holes as well as plants until they are established [81]

Cabral de Mel SJ, Seneweera S, de Mel RK, Dangolla A, Weerakoon DK, Maraseni T, Allen BL. Current and Future Approaches to Mitigate Conflict between
Humans and Asian Elephants: The Potential Use of Aversive Geofencing Devices. Animals. 2022; 12(21):2965. https://doi.org/10.3390/ani12212965
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Physical fences

i. Electric fences [68,69]
ii. Non-electric fences e.g., trenches, rock walls and
ditches [45,70,71]

Bio fences

iii. Live fences- planting thorny plants like Agave, cacti,
canefrattan etc. [39,82]

iv. Planting non-preferred crops e.g., chilli, citrus, bitter
gourd, okra, tea, coffee, aromatic medicinal plants etc.
[18,82,83,84,85]

v. Beehive fences [71,86,87]

Cabral de Mel SJ, Seneweera S, de Mel RK, Dangolla A, Weerakoon DK, Maraseni T, Allen BL. Current and Future Approaches to Mitigate Conflict between Humans and Asian Elephants: The Potential Use of Aversive Geofencing Devices. Animals.

2022; 12(21):2965. https://doi.org/10.3390/ani12212965

Constructed to delineate a defined geographical area where
managers can separate animals from people

Can be effective where proper monitoring and sufficient
funding for fence maintenance is available [72]

In contrast to attempts at restricting elephants to small and
permanently fenced areas, placing permanent electric fences
around villages and temporary electric fences around
agricultural lands, managed by local communities have been
proven more effective [73,74]

« Creating buffer zones using thorny plants that inflict mild pain

and lacerations if ignored, surrounding commercial crop
plants and home gardens to keep elephants away

« Planting non-preferred crops as a buffer zone or substituting

attractive commercial crops with less attractive crops to keep

elephants away
« May also provide an additional income to farmers

« Beehive boxes fixed with ropes to fences are intended to
repel elephants from crop fields as they fear the sting of the
honeybee

« Bees' honey may also provide an additional income to
farmers

Expensive to build and their location cannot be easily moved
once constructed [75,76]

Restrict access to critical food or habitat resources, disrupt
movement and dispersal, and lead to isolation and
fragmentation of populations for both elephants and non-
target species [77.78,79]

Problem may be solved locally but can be moved to another
place [80]

Elephants also learn to break electric fences [68,75]
Trenches can be filled due to erosion and elephants kicking-

« Applicable only in very small scale [39]

« Require regular monitoring and maintenance [82]

« Thick-skinned elephants can push aside thorny shrubs or
move through gaps created during planting [39,75]

« Some non-preferred plants (e.g., chilli and oranges) are
known to be consumed by elephants at times [75]

« May not have a good market value and even if not
consumed, damage may be caused by trampling them [39]

« Using Asian honeybees Apis cerana indica may be ineffective
for Asian elephants because Asian honeybees are not very
aggressive or because they are active during daytime while
elephants raid crops during the night [86]

« Bees may move away from boxes due to disturbance from
humans, ants, or other animals [71]
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3. Rubble Walls 4. Solar Powered High Electric Fences

1. Elephant Proof trenches 2. Hanging fences

*

!

Constructed in Coorg, Karnataka Erected by Karnataka FD

6. Bee Hive Fence 7, Rail Fence
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Bio Fence

9. Chilly Fences

Panda, P. P., Noyal, T. & Dasgupta, S. (2020). Best Practices of Human — Elephant Conflict Management in India. Published by Elephant Cell, Wildlife Institute of India, Dehradun, Uttarakhand.
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Other sensory deterrents

vi. Olfactory stimuli e.g., smoke and chilli bombs, chilli-
grease fences [71,76,88,89,90]

vii. Visual stimuli e.g., bonfires, flaming torches, lighting
lamps, flashlights, light shining on compact disks
hung on a string [45,89,91]

viii. Acoustic stimuli e.g., shouting, fire crackers, carbide
cannons, thunder flashes, drum beating, metal
clanging, shot guns and playback calls [45,76,92,93]

.4 Bee, Carnivore Sounds

« Used as deterrents to chase or keep elephants away from
human habitats and agricultural lands
« May be effective if used alternatively to avoid habituation

1
=

Cost effectiveness of chilli-grease fences in reducing crop
raiding is uncertain because it is labour intensive to maintain
as it require frequent reapplication and washes off during rain
[71,75,76,90]

Chilli bombs may have limited usage as wind direction cannot
be controlled [39,71,89]

Elephants have suffered burn injuries due to flame torches
being thrown at them, heightening risk of mortality [94,95]
Elephants habituate to these methods and sometimes even
act aggressively in response to them [73,89,94]

Targets only small, localised areas (e.g., small village, paddy
Chilli Smoke

Used in Assam, Kerala

Cabral de Mel SJ, Seneweera S, de Mel RK, Dangolla A, Weerakoon DK, Maraseni T, Allen BL. Current and Future Approaches to Mitigate Conflict between Humans and Asian
Elephants: The Potential Use of Aversive Geofencing Devices. Animals. 2022; 12(21):2965. https://doi.org/10.3390/ani12212965

Panda, P. P., Noyal, T. & Dasgupta, S. (2020). Best Practices of Human — Elephant Conflict Management in India. Published by Elephant Cell, Wildlife Institute of India, Dehradun, Uttarakhand.
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1. Early Warng System for Undulating and Flat Terrain

Wireless Proximity Trip Wire System for Undulating Terrain Wireless Linear Trip Wire S8ystem for Flat Terrain
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Early Warning System in Tamil Nadu

1. Radio Collaring for Monitoring of Problematic Elephants

R HEER
dl's'-" ," ;

Bridges, additional bays and opague barricading in Nagaon, Assam

Radio collared elephants in Karnataka and Chhattisgarh

Panda, P. P., Noyal, T. & Dasgupta, S. (2020). Best Practices of Human — Elephant Conflict Management in India. Published by Elephant Cell, Wildlife Institute of India, Dehradun, Uttarakhand.
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(b) When the animal moves over the first
boundary a warning sound would be emitted
from the collar.

Virtual fences can
be created on a @)))

digital device, / /
while the collars / /
are programmed to /

emit a warning ;'

sound, and/or a |

mild electric shock, 4
\

autom.ahcally when ,
the animal reaches \ \
virtual fences. X

(c) If the elephant ignores this and proceeds a (d) If the elephant ignores the electric shock and
mild electric shock with a warning sound will proceeds further a series of electric shock
be emitted at the next virtual fence. pulses will be emitted for about 10-15 seconds.

(e)If these shocks are unheeded, they will be ()1t is intended that the elephant will learn to
stopped, and the user will receive a message relate the sound with the aversive electric shock
stimuli and try to avoid it by moving away from

that the elephant has breached the virtual fence
and to reach the property boundary in time to
chase the elephants.

the virtual fence.

Cabral de Mel SJ, Seneweera S, de Mel RK, Dangolla A, Weerakoon DK, Maraseni T, Allen BL. Current and Future Approaches to Mitigate Conflict between Humans
and Asian Elephants: The Potential Use of Aversive Geofencing Devices. Animals. 2022; 12(21):2965. https://doi.org/10.3390/ani12212965
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4. Human centric methods

i. Providing financial relief e.g., compensation and
insurance schemes [48,49,50,120]

» Financial support as compensation or through insurance

schemes to provide immediate relief from elephant impacts
[121]

Impact assessments are subjective and difficult [122]
Process of reporting incidents and claiming compensation
may be complicated and time consuming [50,120,122,123]
Amount of funds available are inadequate, are subject to
fraudulent claims and corruption [39,123,124]

Depending on the extent of HEC, assessment of damage
could be quite labour intensive [122]

ii. Creating awareness and capacity building
[29,118,125,126,127)

Educating local people about the importance of elephants,
and how to prevent or reduce encounters with elephants or
protect themselves to improve people’s perception towards
elephants

Training stakeholders especially wildlife officers and local

communities to handle HEC situations and empowering local

communities by providing resources for alternative income
generation to help change people’s attitudes

Requires post-monitoring to ensure that human attitudes,
behaviours and practices have actually changed given that
information can easily be misinterpreted or ignored [128]

Cabral de Mel SJ, Seneweera S, de Mel RK, Dangolla A, Weerakoon DK, Maraseni T, Allen BL. Current and Future Approaches to Mitigate Conflict between
Humans and Asian Elephants: The Potential Use of Aversive Geofencing Devices. Animals. 2022; 12(21):2965. https://doi.org/10.3390/ani12212965
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1. Involve Rest of Linear Agencies

4. Involvement of School Children

3 Community Participation

Stakeholder meeting with S. Railways at Chenn
2. Involve Police & District Administration

Community orientation in West Bengal, Karnataka

School Children in Assam and Tamil Nadu

Panda, P. P., Noyal, T. & Dasgupta, S. (2020). Best Practices of Human — Elephant Conflict Management in India. Published by Elephant Cell, Wildlife Institute of India, Dehradun, Uttarakhand.
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1. Capacity Building Workshops

Training vets at Kochi, Kerala Training of FD staff at Dehradun, Uttarakhand

Panda, P. P., Noyal, T. & Dasgupta, S. (2020). Best Practices of Human — Elephant Conflict Management in India. Published by Elephant Cell, Wildlife Institute of India, Dehradun, Uttarakhand.
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2. Providing Transportation Facilities to School Children
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Transporting school children in Karnataka

Panda, P. P., Noyal, T. & Dasgupta, S. (2020). Best Practices of Human — Elephant Conflict Management in India. Published by Elephant Cell, Wildlife Institute of India, Dehradun, Uttarakhand.
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CAPACITY BUILDING AND
AWARENESS DRIVES TO MANAGE
HUMAN ELEPAHNT CONFLICT

J. Training of Departmental Staff

N,
LT
-----

Capacity Building in West Bengal

Awareness Programme in Andhra Pradesh and West Bengal
Panda, P. P., Noyal, T. & Dasgupta, S. (2020). Best Practices of Human — Elephant Conflict Management in India. Published by Elephant Cell, Wildlife Institute of India, Dehradun, Uttarakhand.
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1. High Beam Torches 2 Fluorescent Jackets

Panda, P. P., Noyal, T. & Dasgupta, S. (2020). Best Practices of Human — Elephant Conflict Management in India. Published by Elephant Cell, Wildlife Institute of India, Dehradun, Uttarakhand.
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Resource-Efficient Detection of Elephant Rumbles November 2017 DOI: 10.1145/3131672.3136982
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1. Protection: Crop protection methods
1.1 The use of traditional methods
1.1.1. The use of acoustic deterrents.
1.1.2. The establishment of physical barrier systems.

1.1.3. The cultivation of certain plant species as vegetative
barriers, characterized by dense and sharp foliage.

1.1.4. The construction of fences as barriers to hinder the
movement of wild elephants.

1.2. The use of chemical deterrents, substances capable of inhibiting

elephants, or odors that communicate pain or targeted compounds such as
hormones to induce fear.
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2. Human and elephant conflict mitigation strategy

2.1. Benefit-sharing, which aligns with the growing emphasis on community

involvement in conservation efforts.
2.2. Establishing problem animal control units (PAC).
2.3. Wildlife tourism activities
2.4. Compensation and insurance schemes
2.5. The elephant Translocation

2.6. Local land use planning.
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3. Prevention Strategy
3.1. Land use planning based on environmental systems
3.2 PEC management through land use planning consisted of
(1) Relocating agricultural activity out of elephant range;
(2) Zoning or changing the location of crop fields
(3) Reducing human settlement
(4) Cultivating non-target crops such as pepper, ginger, chili, etc.

(5) Increasing productivity per farmer's area
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4. Community-based Problem-elephant Control Strategy
5. Policy and institution

5.1. Habitat Management for Elephant Conservation: establishing water and
food sources, and ensuring they were adequate to keep elephants within conservation
zones.

5.2. Elephant Deterrent Measures: Creating elephant-proof trenches, electric
fences, and beehive fences were part of the efforts to restrict the movement of
elephants outside their designated areas.

5.3. Monitoring and Encouraging Elephant Movement
5.4. Assisting Affected Communities

5.5. Managing Large Elephant-Holding Areas

5.6. Elephant Population Control
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Asian Elephant Action Plan (2020-2029)

Asian Elephant Action Plan (2020-2029) in Indonesia

1. Reducing elephant mortality due to poaching, human-elephant
conflicts, and habitat loss.

2. Creating habitat connectivity for elephants.

3. Strengthening the conservation of captive elephants and reducing
conflicts between humans and wild elephants.

4. Long-term population monitoring of wild elephants.
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Global Ecology and Conservation 39 {2023) 02285

V. V. Neuyen et al

Applied from Nguyen et al. (2022)

Human-elephant
coexistence program

-----------
------

Conducting
HEC prevention
strategies

=

Establishing HEC \  /
mitigation schemes/

illingness to ,r — -
participate i Building HEC prevention

and mitigation program

Protecting elephants
and forest




REMARKS

Overall, the following can be suggested as ideal characteristics
or objectives of tools that could successfully mitigate HEC:

1. Prevents HEC incidents before they occur

2. Keeps elephants in or out of designated areas

3. Targets specific individuals or small family groups
4. Does not require the death of the animal

5. Produces minimal harm to elephants

6. Does not harm elephant and non-target species

Cabral de Mel SJ, Seneweera S, de Mel RK, Dangolla A, Weerakoon DK, Maraseni T, Allen BL. Current and Future Approaches to Mitigate Conflict between
Humans and Asian Elephants: The Potential Use of Aversive Geofencing Devices. Animals. 2022; 12(21):2965. https://doi.org/10.3390/ani12212965



REMARKS

7. Does not require the construction of permanent or
immovable structures

8. Can be altered, moved, or removed as needed
9. Is long-lasting or sustainable

10. Is automated, or does not require substantial human
input

11. Is inexpensive or cost-effective

12. Is culturally and socially acceptable

Cabral de Mel SJ, Seneweera S, de Mel RK, Dangolla A, Weerakoon DK, Maraseni T, Allen BL. Current and Future Approaches to Mitigate Conflict between
Humans and Asian Elephants: The Potential Use of Aversive Geofencing Devices. Animals. 2022; 12(21):2965. https://doi.org/10.3390/ani12212965
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