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Mortality Patterns of Asian Elephants
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ABSTRACT Many wildlife species suffer from human–wildlife conflict, especially crop‐raiding. Long‐term
analyses of mortality patterns are needed to assess the efficacy of management strategies that address this
issue. We report mortality patterns from necropsies of 498 Asian elephants from 2009–2018 in an area of
northwestern Sri Lanka. Deaths were lowest in July and highest in October, a period of peak crop
availability. Most (about 70%) deaths were human‐related, and males were killed in these incidents more
frequently than females. As gunshot deaths decreased, other forms of human‐related deaths increased.
Additionally, causes of death differed between districts, with more intentional human‐related mortality
observed in the district with the highest percent of protected land. These results highlight the importance
of understanding the long‐term spatial and temporal variation in wildlife mortality to effectively address
human–wildlife conflict. © 2021 The Wildlife Society.
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Human–wildlife conflict (HWC) is widespread and involves a
diversity of dimensions and species, ranging from granivorous
invertebrates, rodents, and birds to large megaherbivores such
as Asian elephants (Elephas maximus; Messmer 2000, Pimentel
et al. 2005, Dickman 2010, Nyhus 2016, Fernando et al. 2021).
Crop‐raiding in particular threatens the existence of small,
stakeholder farms adjacent to protected areas, motivating neg-
ative responses by people towards many threatened wildlife
species (Hill 2018). These agricultural areas provide food se-
curity to many communities, but more broadly, crop‐raiding
has catastrophic global economic effects (Treves et al. 2007,
Tscharntke et al. 2012). Hence, mitigating HWC—and more
specifically, crop‐raiding, a form of HWC—is a priority for
conservation. A number of strategies based on modifying the
behavior of wildlife (Chelliah et al. 2010), and human behavior
and perceptions (Lischka et al. 2020), have been used to mit-
igate HWC with varying degrees of success (Woodroffe
et al. 2005, Chelliah et al. 2010, Branco et al. 2019). Often,
their application occurs at limited spatial scales; hence, their
effect on managing HWCmore widely is unclear. The analysis
of indices of HWC, such as human‐induced mortality
in wildlife over broad spatial and temporal scales, may offer
insights into the effectiveness of mitigation strategies.
Human–elephant conflict (HEC), most often through

crop‐raiding, is a major impediment to the wellbeing of
humans and elephants in elephant range countries. Asian
elephants are threatened primarily by habitat loss and

fragmentation, exacerbating HEC in areas with growing
human populations (Choudhury et al. 2008, Barua
et al. 2013, Wilson et al. 2015, Anuradha et al. 2019,
Menon and Tiwari 2019). At the same time that HEC
threatens the safety and livelihood of local human com-
munities, elephants are also critically important to the
normal functioning of the ecosystems where they live (Blake
and Hedges 2004, Campos‐Arceiz and Blake 2011,
Tscharntke et al. 2012). Despite its small size, Sri Lanka
hosts among the highest concentrations of Asian elephants
of any range country, with a population between 6,000 to
7,000 elephants, about 12–15% of the global population
(Leimgruber et al. 2003, Choudhury et al. 2008, Fernando
et al. 2011, Department of Wildlife Conservation
[DWC] 2012). Human–elephant conflicts are prevalent
in Sri Lanka; humans occupy almost 70% of elephant range
on the island and a large proportion of the elephant pop-
ulation lives outside the protected area system (Fernando
et al. 2021). Sri Lanka's DWC recorded >360 elephant
deaths and 100 human deaths in 2019 from HEC alone,
with compelling evidence that this problem has increased
dramatically over the past few decades (Santiapillai
et al. 2010, Fernando and Pastorini 2011, Prakash
et al. 2020). Therefore, there is strong motivation to find
solutions to HEC that uphold human safety and ensure the
preservation of this ecologically important species.
More recently across the Asian elephant's range, long‐

term solutions to HEC focus on evidence‐based strategies
that consider temporal and spatial variation. In Sri Lanka,
HEC intensity is unevenly distributed; a recent survey
indicated that the North Central and North Western
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provinces—where agriculture is common and other forms
of human development are more sparse—experience
high HEC levels, placing the heavy burden of HEC on
a relatively small subset of the human population
(Gunawardhana 2018, Fernando et al. 2021). To address
this issue, residents often rely on short‐term, nonlethal
methods such as noise, firecrackers, and spotlights to
discourage crop‐raiding with mixed success (Davies
et al. 2011). Although illegal in Sri Lanka, lethal forms of
human retaliation during HEC are common, with gunfire
and poisoning most often reported. Throughout Sri Lanka,
improvised explosives hidden among crops (i.e., hakkapatas)
are increasingly prevalent too (Fernando et al. 2011).
Human–elephant conflict mitigation in Sri Lanka is pri-
marily carried out by the DWC, and includes activities such
as establishing new protected areas, habitat enrichment,
capture and translocation of problem animals, driving herds
into protected areas, and establishing biological and
electrical fencing around villages and protected areas
(Perera 2009). Although a number of researchers have
examined the effect of HEC on humans and elephants in
Sri Lanka and the short‐term success of these strategies
(Campos‐Arceiz et al. 2009, Santiapillai et al. 2010,
Fernando et al. 2011, Gunawardhana 2018, Prakash
et al. 2020), none have explored long‐term regional and
temporal variation of human‐related elephant mortality in
Sri Lanka. Such studies can elucidate spatial and temporal
variation in mortality and their causes, and they also provide
valuable insights into the efficacy of HEC mitigation
strategies, which are fundamental to progress in this area.
In this light, the purpose of this study was to describe

elephant mortality patterns over a 10‐year period
(2009–2018) in an area of Sri Lanka where HEC is prev-
alent. It is standard practice for DWC veterinarians to
perform gross necropsy examinations on all elephants that
have been discovered dead, providing the opportunity to
understand temporal and regional variation in elephant
mortality, including incidents that may be linked to HEC.
We tested the hypothesis that certain elephant demo-
graphics are more often engaged in HEC as has been sug-
gested by other studies and predicted that human‐caused
mortality would be more prevalent among male elephants,
especially adults and subadults. Furthermore, we predicted
that the prevalence and the causes of human‐related deaths
would vary temporally and geographically over the region
(e.g., as a function of the amount of protected land vs.
agriculture in an area), with mortality resulting from HEC
being more common in agricultural areas during times of
peak harvest. Additionally, we examined the hypothesis that
various anthropogenic mortality events would be interre-
lated and predicted that increased or decreased frequencies
of certain anthropogenic mortality events would affect the
frequency of other human‐related causes over time.

STUDY AREA

Sri Lanka's DWC recognizes 7 discrete wildlife regions on
the island that correspond to distinctive landscape types and
geographic features (Fig. 1). We analyzed mortality patterns

from 2009 through 2018 in the Northwestern Wildlife
Region of Sri Lanka, which experiences high rates of HEC
and includes parts of the Northern, North Central, and
North Western provinces and all or part of each of the
following districts (Department of Census and Statistics of
Sri Lanka 2012, Prakash et al. 2020): Anuradhapura (North
Central; 7,179 km2; 2012 human population= 860,757),
Kurunegala (North Western; 4,702 km2; 2012 human
population= 1,618,465), Mannar (Northern; 730 km2;
2012 human population= 99,570), and Puttalam (North
Western; 3,072 km2; 2012 human population= 762,396;
Fig. 1). The study area is a mosaic of human activity—
mostly agriculture, principally rice—and protected land-
scapes. Most of the area is rural, but several major towns
exist: Puttalam (127,844 people in 2012), Anuradhapura
(50,595 people), Kalpitiya (64,908 people), Kurunegala
(30,315 people), and Chilaw (24,712 people).
In this area there are 2 inter‐monsoon seasons, March to

April and October to November. The elevation of the
Northwestern Wildlife Region ranges from 8m to 120m,
and the forest cover is predominantly dry semi‐evergreen
forests, which is the characteristic forest type in the dry zone
of Sri Lanka. There is, however, considerable variation
in the floral composition across its geographic range
(Dittus 1977, Vandercone 2011). In general, the vegetation
is dominated by tree species such as the weera (Drypetes
sepiaria), thampanai tree (Mischodon zeylanicus), kalu‐
kadumberiya (Diospyros oocarpa), kaluwara gas (Diospyros
ebenum), and rayan tree (Manilkara hexandra; Dittus 1977,
Vandercone 2011). Dominant fauna in the area include
Asian elephants, water buffalo (Bubalus bubalis and
B. arnee), spotted deer (Axis axis), sambar (Rusa unicolor),
and leopard (Panthera pardus kotiya; although no wildlife
species in Sri Lanka feed upon or are major competitors of
elephants). The Northwestern Wildlife Region comprises
15,683 km2 (~24% of the total area of Sri Lanka), of which
4,589 km2 (29% of the region) is protected as a national
park, sanctuary, or other similar area; few of these areas are
fenced adequately, allowing for elephant movement across
much of the area. This region is in Sri Lanka's dry zone,
experiencing between 1,000mm and 1,500mm of precip-
itation annually (rainfall peaks at the height of the rainy
season around Oct) and annual temperatures from 22.5°C
to 30.0°C (Department of Meteorology, Sri Lanka). The 4
districts can be ordered from highest to lowest percent of
land within the Northwestern Wildlife Region that is pro-
tected: Mannar (62.6%), Puttalam (44.7%), Anuradhapura
(27.6%), and Kurunegala (12.8%). In 2011, the DWC
censused 1,189 total elephants in the Northwestern Wildlife
Region; this is thought to be the most accurate estimate of
elephant density in the region available during the study
period (DWC 2012).

METHODS

During the study period (2009–2018), DWC veterinarians
conducted all necropsies assigned to the Northwestern
Wildlife Region shortly after a deceased elephant was found
with oversight by C. Jayasinghe. Research methods that
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Figure 1. Sri Lanka with Department of Wildife Conservation wildlife regions outlined in red (accurate as of Dec 2020). Districts at least partially included
in the Northwestern Region are colored, with protected areas in these districts shaded in gray.
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ensured animal welfare were approved by the DWC and
Rajarata University of Sri Lanka (permit number WL/3/2/
44/15); raw necropsy data are property of DWC (all of
which is summarized here), available upon reasonable re-
quest. At each necropsy, veterinarians recorded the sex,
height, estimated age, and cause of death (if known). We
categorized causes of death into those intentionally caused
by humans (gunshot, hakkapatas, or poisoning), uninten-
tional deaths (electrocution, vehicle or train injury, trap or
snare, or landmine), and natural deaths (e.g., septicemia,
worm infections, physical injuries, dehydration, starvation).
Human‐related deaths were almost always easily identified
upon gross examination, as were most forms of natural
deaths. If cause of death could not be confirmed, unknown
was listed in the report. On‐site veterinarians estimated age
based on several factors, including dentition, height, body
condition, and depigmentation patterns (elephants tend to
acquire more and larger areas of skin depigmentation as they
age). If an estimate included an age range, we used the
average of that range for our analysis. Additionally, we as-
signed each elephant to 1 of the following age categories:
calf (<1 yr), juvenile (1–5 yrs), subadult (>5–15 yrs), adult
(>15 yrs), or unknown (Arivazhagan and Sukumar 2008).
When veterinarians could not estimate age, we used height‐
based criteria (Table 1).
We used chi‐square tests to compare observed mortality

patterns (e.g., by year, district, cause of death) to those ex-
pected by equal distribution; for comparisons between dis-
tricts, we adjusted expected values for land area of each
district. We used a t‐test to compare age at death between
males and females. We used an analysis of variance
(ANOVA) to compare average mortality rates between
months, with a Tukey's honest significant difference (HSD)
post hoc test to reveal pairwise differences between months.
Lastly, to test for changes in the frequency of mortality over
time (including specific causes of death), we used Pearson's
correlation tests. We set statistical significance at α= 0.05.
We carried out all analyses out using R (version 3.6.3;
R Core Team 2020), using the package ggplot2 for plots
(Wickham 2016).

RESULTS

We collated reports from gross necropsy examinations for
the 498 elephants that died in Sri Lanka's Northwestern
Wildlife Region districts during 2009–2018. The average
annual mortality was 49.8± 13.3 (SD) elephants, with no

apparent increasing or decreasing trend over 10 years
(t8= 1.840, P= 0.209, r= –0.432). The number of deaths
was higher in 2009 (60 deaths), 2011 (73 deaths), 2012
(61 deaths), and 2016 (62 deaths) than in other years
(χ29= 32.080, P≤ 0.001; Fig. 2). Monthly mortality rates
differed (F11= 2.201, P= 0.019); mortality was highest in
October at the peak of the rainy season (11.8%± 3.5% of
annual deaths) and lowest in July (5.1%± 3.0% of annual
deaths; Fig. 3).
Sex was reported in 430 necropsy reports, with males

comprising 65.3% of deaths (n= 281); 15.7% of those males
(n= 44) had visible tusks, but there were no apparent dif-
ferences in mortality patterns between tuskers and non‐
tuskers. One female was pregnant when she was found
dead. Age estimates were available for 425 elephants of
known sex. Males and females died at similar ages
(t373= –0.429, P= 0.668); the average age of death for
males was 21.1± 14.5 years and for females it was
20.5± 13.0 years. When calves and juveniles were excluded
from the dataset, the average death age for males was
24.1± 13.4 years and for females it was 22.2± 12.2 years.
The 2 oldest males were approximately 60 years old (1 died
of gunshot, the other poisoned); the oldest female was
approximately 85 years old (died of septicemia).
Definitive causes of death were assigned to 482 elephants;

51.4% of deaths were intentionally human‐caused (gunshot,
hakkapatas, or poisoning), and 18.5% resulted from unin-
tentional human activity (Table 2). Adult and subadult
males comprised 52.3% of intentional deaths (compared to
30.5% for adult and subadult females); unintentional deaths
were 51.1% male, and 28.3% female (Fig. 4). Males
died more often from human‐related deaths than females:
intentional (χ21= 14.792, P≤ 0.001) and unintentional
(χ21= 6.041, P= 0.014).
Intentionally caused deaths occurred most frequently

through gunshots (53.9%). The percent of annual deaths
due to gunfire decreased from 2009 through 2018
(t8= –2.983, P= 0.018, r= –0.726; Fig. 5). As gunfire‐
related deaths decreased, other forms of human‐
related deaths (intentional and unintentional) increased
(t8= –4.682, P= 0.002, r= 0.856). Hakkapatas were the
most common cause of death for juveniles (26.1% of all
deaths) and subadult males (45.5%); 38.5% of hakkapatas
victims were subadult males. Poisoning affected most sex
and age demographics evenly. Electrocution comprised the
majority of unintentionally caused, human‐related deaths
(72.8%), and mortality from train collisions was relatively
rare (4.4% of total deaths). Septicemia was the most com-
monly reported natural death (41.8% of natural deaths), but
more specific causes related to this condition could not be
determined. Other common forms of natural mortality in-
cluded worm infection (12.7% of natural deaths), physical
injury (11.9%), dehydration and starvation (10.4%), and
respiratory obstruction (10.4%). Confirmed deaths by other
elephants occurred only among adult males (n= 6), and in
1 juvenile and 1 calf.
Over the study period, the majority of elephant deaths

were recorded in Anuradhapura (n= 309, 62.0%); 89 deaths

Table 1. Age and height criteria used to group Asian elephants into
mutually exclusive age classes, based on Arivazhagan and Sukumar (2008).

Age range (yrs) Height (m)

Male
Adult >15 >2.5
Subadult >5–15 >1.8–2.5

Female
Adult >15 >2.1
Subadult >5–15 >1.8–2.1

Juvenile 1–5 1.2–1.8
Calf <1 <1.2
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(17.9%) were recorded in Puttalam, 73 (14.7%) in
Kurunegala, and 27 (5.4%) in Mannar district. This pro-
gression was almost exactly what would be expected based
on the area of each district (the most deaths occurred in the
largest district, and the fewest in the smallest district), and
the distribution of the causes of death within each district
generally followed the overall patterns described above.
There were, however, significant inter‐district differences in
the mortality patterns observed over the study period, even
when standardized for land area (Fig. 6). The percentage of
elephant deaths due to intentional human events was high

in Mannar district (59.2%) and relatively low in Kurunegala
district (38.4%; χ23= 66.266, P≤ 0.001). Unintentional
human events caused higher mortality rates in Kurunegala
(27.4% of all deaths in the district), but these deaths were
rarer in Mannar (only 7.4%; χ23= 15.510, P= 0.001).

DISCUSSION

Human–elephant conflict is a major concern for elephant
conservation, as is evident by our results from this area of Sri
Lanka, where 69.9% of elephant deaths were human‐related
in 2009–2018. Monthly variation in elephant mortality

Figure 2. Number of Asian elephant deaths in Sri Lanka's Northwestern Wildlife Region from 2009–2018 by year. Intentional and unintentional deaths are
human‐related.

Figure 3. Monthly mortality rates of Asian elephants in Sri Lanka's Northwestern Wildlife Region from 2009–2018, expressed as average annual
percentages. Error bars indicate standard error, with statistically significant differences via Tukey's honest significant difference noted by different letters.
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coincided with timing of highest crop availability; the
highest number of deaths occurred during harvest months
(Weerakoon et al. 2011), suggesting that mortality as a re-
sult of crop‐raiding incidents is still common. Over half of
human‐caused deaths were from gunfire, most likely re-
sulting from farmers trying to deter elephants from agri-
culture (Fernando et al. 2011). Illegal hunting is not yet a
major threat to Sri Lankan elephants, especially because
most males on the island lack tusks (Santiapillai and
Wijeyamohan 2013); this is supported by our findings of no

mortality‐related differences between tuskers and non‐
tuskers. Sustained HEC intensity may promote illegal
killing (Compaore et al. 2020), emphasizing the urgent
need for effective mitigation strategies.
Furthermore, mortality due to intentional human causes

did not decrease over the study period; even though gunfire‐
related deaths became rarer, other human‐caused forms of
mortality (e.g., hakkapatas, electrocution, poisoning) be-
came more prevalent. Gunfire‐related mortality fell sharply
after the first 2 years of this study period (although it in-
creased again precipitously in 2017 for unknown reasons).
This likely coincided with improved patrolling in these areas
after the end of the Sri Lankan Civil War—and thus the
decreased prevalence of firearms—and more severe con-
sequences for owning firearms or using them to persecute
wildlife. The Civil War ended in 2009, with active fighting
taking place in Mannar, and the other districts in this area
bordered areas where fighting took place. This finding
emphasizes the fact that prohibiting or discouraging 1 form
of lethal deterrent (i.e., gunfire) does not eliminate conflict,
especially when people are not compensated adequately for
elephant damage (Gunawardhana 2018). Instead, it simply
motivates the unregulated development of other lethal
practices. Mortality from intentionally caused deaths was
more common than unintentional causes. It is illegal to kill
an elephant in Sri Lanka, but when pressed, people have
strong motivation to protect themselves and their property
(Anuradha et al. 2019). Equally as important to preserving
elephants is ensuring the well‐being of the people that
live around them, as coexistence is largely dependent upon
tolerance by local communities (Barua et al. 2013, Kansky
et al. 2016, Saif et al. 2020).
There were also observed inter‐district differences in

mortality patterns, as have been described in other studies

Table 2. Causes of death for Asian elephants in Sri Lanka's Northwestern Wildlife Region from 2009–2018. Values in each category indicate number of
elephants necropsied by Department of Wildlife Conservation veterinarians.

Male Female

Adult Subadult Adult Subadult Juvenile Calf Unknown Total

Intentional 87 47 60 18 18 5 21 256
Gunshot 66 15 39 2 3 2 11 138
Hakkapatasa 8 30 12 10 11 2 5 78
Poisoning 13 2 9 6 4 1 5 40

Unintentional 40 7 20 6 4 1 14 92
Electrocution 35 5 10 1 2 14 67
Train injury 3 2 9 5 2 1 22
Landmine 1 1
Trap or snare 1 1
Vehicle injury 1 1

Natural 48 12 20 9 19 8 18 134
Septicemia 27 4 14 2 1 8 56
Worm infection 1 2 7 4 3 17
Physical injury 4 1 2 2 3 2 2 16
Dehydration or starvation 6 1 2 2 3 14
Respiratory obstruction 4 4 1 2 3 14
Elephant attack 6 1 1 1 9
Other 1 2 1 2 1 1 8

Unknown 2 2 1 1 1 9 16
Total 177 66 102 34 42 15 62 498

a improvised explosives.

Figure 4. Causes of death for different age classes of Asian elephants in Sri
Lanka's Northwestern Wildlife Region from 2009–2018.
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(Prakash et al. 2020). Unsurprisingly, most elephant deaths
occurred in the largest of the 4 districts within this wildlife
region (Anuradhapura). Intentional human‐related deaths
were most prevalent in the district with the largest percent
of protected land (Mannar, 62.6% protected) and least
prevalent in the district with the lowest percent of

protection (Kurunegala, 12.8%). This finding is supported
by other studies. For example, elephants have been reported
to travel in larger groups farther from protected areas,
making crop‐raiding events more intense and increasing the
likelihood of HEC‐related deaths surrounding human ac-
tivity (Chiyo et al. 2014). Furthermore, the perceived value
of protected land for wildlife can diminish over time, per-
haps also decreasing the motivation of local communities to
rely on nonlethal deterrents for crop‐raiding elephants
(Ogra and Badola 2008, MacKenzie et al. 2017). Beginning
in the 1950s, elephant management strategies in Sri Lanka
focused on segregating people and wildlife, moving as many
elephants as possible to confined, protected areas
(Fernando 2015). These strategies that focus on seques-
tering elephants to protected land have received criticism
from scientists and conservationists in Sri Lanka
(Santiapillai et al. 2010, Fernando et al. 2021), and these
practices may inadvertently promote HEC because the
elephants that remain often become problem elephants,
more likely to engage in crop‐raiding (Fernando 2015).
Furthermore, translocated elephants easily outgrow the
carrying capacity of many protected areas, wandering into
nearby farmlands to forage at night and quickly moving
back into protected areas during the day (Ekanayaka
et al. 2011). Instead of a protected area approach, a newer,
in situ model that aims for coexistence between people and
elephants is currently being incorporated by DWC into its
forthcoming National Policy for Elephant Conservation
and Management in Sri Lanka.
Additionally, we found that male elephants dis-

proportionately died in human‐related incidents, which

Figure 5. Percent of annual mortality due to gunshot (blue squares) and all other forms of human‐related causes (orange triangles) for Asian elephants in Sri
Lanka's Northwestern Wildlife Region from 2009–2018. Linear regression lines are shown for gunshots (dashed blue line) and other human‐related causes
(solid orange line).

Figure 6. Causes of death for Asian elephants in Anuradhapura,
Kurunegala, Mannar, and Puttalam districts, Sri Lanka, from
2009–2018, expressed as percent of total deaths per district.
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indicates that a strategy that targets particular elephant
demographics may be necessary. Male elephants, especially
those in a heightened reproductive state (i.e., musth) engage
in crop‐raiding more frequently and are more likely to take
risks and traverse more dangerous, human‐inhabited areas
(Ekanayaka et al. 2011, Prakash et al. 2020, Fernando
et al. 2021). Therefore, conventional, nonlethal crop‐raiding
deterrents may be less effective for male elephants. When
government‐sanctioned firecracker deterrents fail, people
may turn to lethal deterrents for persistent crop‐raiders
(Fernando et al. 2011). Notably, the recent proliferation
of hakkapatas is concerning. These explosives dis-
proportionately affect subadult male elephants, perhaps be-
cause this demographic is more likely to explore new areas
and occupy low‐quality habitat (Srinivasaiah et al. 2019).
Given their propensity to engage in crop‐raiding, research
on the ecology of male elephants in particular could assist
with management strategies, lending insight into the envi-
ronmental and behavioral motivation to engage in HEC
(Srinivasaiah et al. 2012, Mumby and Plotnik 2018). There
is a pressing need for a multidisciplinary approach to HEC,
referencing conservation psychology research and animal‐
based perspectives to explain historical trends and provide
recommendations moving forward.
We have shared and discussed these findings with DWC

so that appropriate measures can be implemented in this
region and throughout the rest of the island. Taken to-
gether, these mortality statistics suggest that HEC is dy-
namic, changing over spatial and temporal scales. Almost
certainly, individualized approaches are necessary to miti-
gate this problem on at least the district level, and perhaps
occasionally even at the animal level. As our results suggest,
careful monitoring of new management strategies will be
required because a variety of factors influence the patterns of
HEC. Only by addressing the changing needs of humans
and elephants will survival of elephants in Sri Lanka and
elsewhere be possible. Furthermore, we have illustrated that
analyzing HWC at a broader temporal scale offers insight to
address specific practices such as crop‐raiding.

MANAGEMENT IMPLICATIONS

These results have broader implications for addressing
HWC, and more specifically, the pressing challenge of
crop‐raiding. Several times in the recent past, Sri Lanka has
implemented strategies to mitigate and reduce HWC,
similar to various regions globally with elephants and other
species. Despite these attempts, the dynamic dimensions of
HWC challenge short‐term mitigation strategies. For ex-
ample, in this region it was clear that elephant deaths from
gunfire decreased dramatically with increased gun control
among civilians. Other forms of intentional killing increased
over the same period, demonstrating the continued persis-
tence of the conflict. Only long‐term studies of wildlife
mortality such as this one can shed light on the efficacy of
management strategies that address HWC. The changing
nature of HWC and crop‐raiding at temporal and spatial
scales also necessitates adaptive response strategies. For
example, in this study there were differences in mortality

patterns between adjacent districts based on the proportion
of protected land available (and concomitantly, human
density), requiring an approach that considers regional and
local differences in habitat quality and food and crop
availability for wildlife. Despite the efforts of various groups
(e.g., DWC and related agencies in Sri Lanka) to foster
coexistence between wildlife and people, it is clear
that human agricultural communities will turn to lethal
deterrents when their physical safety and financial security
are at risk. The burden of HWC may disproportionately
affect a subset of an area's human population, but such
conflict has wide‐ranging consequences for food security
and economic prosperity. Long‐term studies have the
potential to assist with mitigation strategies that adapt to
changing pressures and factors leading to HWC.
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