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ABSTRACT ARTICLE HISTORY
Human-wildlife conflict has increased over the decades and is Received 20 September 2021
now considered one of the most severe challenges to the survival ~ Accepted 29 June 2022

of threatened species and the livelihood of communities world-

wide. In Sri Lanka, population growth, fragmentation of land, and

conversion of natural wildlife habitats into settlement and agricul- h i L
. o R X uman-wildlife conflict;

tural areas are the leading causes of human-wildlife conflict. This land use/cover change;

study seeks to characterise the conflict pattern in the Mullaitivu mullaitivu district

District by identifying land use/cover changes and assessing the

vulnerability of land use/cover. Primary data were collected

through a field survey using a structured questionnaire and direct

observation methods, and secondary data on land use/cover

changes were obtained from remote sensing images. These data

were analysed statistically and on the Geographic Information

System (GIS) platform. The study reveals land use/cover vulner-

ability status over the twenty-six years. Dense forests are on the

decline, and wild animals migrate into human settlements and

agricultural sites, resulting in different types of human-wildlife

conflict such as crop damage, livestock depredation, and loss of

life and/or injuries to both people and wildlife in the Mullaitivu

district. People employ various wildlife mitigation strategies.

However, they cannot safeguard their crops or livestock from

these animals. By implementing appropriate management meas-

ures to avoid wildlife infiltration into human settlements, the

human-wildlife conflict in the Mullaitivu district can be minimised.

KEYWORDS
Remote sensing and GIS;

Introduction

There has been an escalation of human-wildlife conflict, which is regarded as one of the
critical threats to the survival of many global species (World Wildlife Fund (WWEF)
2005). Human-wildlife conflict is any interaction between human and wildlife that nega-
tively impacts both humans and wildlife. It can disrupt the social, economic, or cultural
lives of humans and wildlife and environmental conservation (Hoare 2001; Conover 2002;
Graham et al. 2005; Roy 2017). Wildlife movement and ranging patterns are shaped
essentially by the availability of food, water and mates (Mace et al. 1996) and, of course,
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disturbance caused by humans. When these factors are not favourable for wild animals to
stay within their natural habitats, they are forced to move into human settlements, caus-
ing several forms of conflicts (Mishra et al. 2014; Ogra and Badola 2008). Human-wildlife
conflict patterns can be challenging to identify because of the intricacy of wildlife behav-
iour and ecology, human behaviour, seasonality, cropping and husbandry behaviour, and
resource availability (Sapkota et al. 2014; Marchal and Hill 2009).

Furthermore, human-wildlife conflict was exacerbated by global human population
growth and its consequences, such as land use/cover changes, wildlife habitat loss, land
degradation, and forest fragmentation, as well as growing interest in mass and unmanaged
tourism, increased access to nature reserves, and rising livestock populations (Distefano
2005). Fragmentation and conversion of natural habitats of wildlife, such as dense forests
and scrub, are considered the leading causes of human-wildlife conflict (Vitousek 1992;
Turner and Meyer 1994; Brandon 2001; Geist and Lambin 2002; Fernando et al. 2011).
Such causes can be identified through spatial and temporal land use/cover surveys
(Muchoney and Strahler 2002; Vitousek 1992; Turner and Meyer 1994; Brandon 2001;
Geist and Lambin 2002). Settlement development and agricultural expansion contribute
significantly to forest cover reduction and fragmentation, leading to land use/cover
changes (Alves et al. 1999; Guild et al. 2004; Lopez 1997).

Sri Lanka is no exception to these trends. Human-wildlife conflict is one of the signifi-
cant threatening issues in recent years that contribute to people’s socio-economic vulner-
ability and intimidate human morbidity and mortality (Cynthia Castaldo-Walsh 2019;
Santiapillai et al. 2010; Bandara and Tisdell 2003; Jayewardene 2004). In the past, such
conflicts were mainly reported only from the North Western, Eastern, North Central and
Southern Provinces of Sri Lanka (Jayewardene 1994; Jayewardene 2004; Perera et al. 2007;
Pranjit et al. 2008; Santiapillai et al. 2010; Mathotaarachchi et al. 2021; Kopke et al. 2021).
After a long civil war in 2009, human-wildlife conflicts have increased in Northern
Province. Collectively, this poses a massive threat to Sri Lanka’s wildlife survival. Such
conflict opens utmost attention to protecting the people from the wildlife and safeguard-
ing wildlife from human exploitation. In recent years, decreasing forest covers and wildlife
habitats have been one of the primary reasons for increasing conflicts between humans
and wildlife (Mombauer 2020). Evidently, according to the forest cover assessment made
by the Forest Department of Sri Lanka in 2009, the forest cover was 29.6% in Sri Lanka
(Food and Agriculture Organization (FAO) 2009), and by 2019 it had been reduced to
16.5% (Food and Agriculture Organization (FAO) 2020). The Forest Department con-
ducted a systematic study to assess the forest cover in the Northern Province and identify
essential forest areas for environmental conservation in 1999. Accordingly, the Northern
Province had 44% of the forest in the total forested area of Sri Lanka (Mallawatantri et al.
2014). Arguably, there is quite a large extent of forest in the Northern Province compared
to other provinces in Sri Lanka (Food and Agriculture Organization (FAO) 2009),
although, in 2019, it was estimated at 24% (Ranagalage et al. 2020).

A study of human-wildlife conflict to minimise its socio-economic, psychological and
physical consequences for the people and conserve the wildlife’s biodiversity is, therefore,
inevitable in the Northern Province. Even though several studies focus on human-wildlife
conflict in the Southern and Eastern parts of Sri Lanka (Cynthia Castaldo-Walsh 2019;
Horgan and Kudavidanage 2020; Jayewardene 1994; Santiapillai et al. 2010; Jayewardene
2004; Perera et al. 2007; De Silva and Attapattu 1997; Kopke et al. 2021; Fernando et al.
2011) are available, there is a significant gap in the study of human-wildlife conflicts in
the Northern Province.
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Figure 1. Study site: (a) Location of Sri Lanka in the Indian Ocean; (b) Mullaitivu district with bordering districts.

This study aims to identify changes in land use/cover in Mullaitivu District, assess the
vulnerability of land use/cover, analyse the impact of the changes in land use/cover on
human-wildlife conflicts, map the patterns of the conflict and discuss measures that can
be taken to address this problem. After the cessation of the civil war, which was mainly
confined to the Northern and Eastern parts of the country and lasted for nearly three dec-
ades and ended in early 2009, this study is the first attempt to assess the forest cover
change and its impact on human-wildlife conflicts in the Mullaitivu district of Northern
Sri Lanka.

Materials and methods
Study area

Sri Lanka is located in the Indian Ocean near South India (Figure la). The study area,
Mullaitivu (1c), is one of the administrative districts in the Northern Province, which cov-
ers an area of 2617km?® and is located in the northeastern part of Sri Lanka. It lies
between latitude 08° 56’ 41.28”N to 09° 27’ 33.38”N and longitude 80° 10’19.84” E to 80°
37’ 17.65” E. Mullaitivu District bordered by the districts of Kilinochchi and Jaffna in the
north, Vavuniya and Trincomalee in the south and Mannar in the west, and the Bay of
Bengal in the east (Figure 1b). This district accounts for 3.8% of the country’s total area.
The district has six administrative divisions and covers 136 Grama Niladhari Divisions
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and 632 villages. The land use/cover of the district mainly includes agricultural lands
(12.87%), home gardens (6.4%), forest lands (69%) and water bodies. Mullaitivu district
has a total population of 136 623 in 2020. The district contains the most extensive forest
cover in the Northern Province and is home to various postwar resettlement, develop-
ment, and agricultural operations. These developments mainly impact the environment
and shape some of the significant socio-economic issues prevalent in the district, includ-
ing land encroachment, habitat loss, population increase, deforestation and human-wild-
life conflict.

Data sets

Primary data for this study were collected through a field survey using a structured ques-
tionnaire and through direct observation of the landscape. Spatial samples have been
designed based on 2.5km x 2.5km raster grids layer in the GIS environment. The grid
layer originates from the Sri Lankan national grid of 200,000 m; 200,000 m at the peak of
the Pithuruthalagala Mountain (Kandawala Datum). This raster grid layer was transposed
onto the Mullaitivu district’s base map to identify the spatial samples’ location.

The study area covered 404 raster grids assigned unique serial numbers for identifica-
tion purposes. From the grid layer, twenty-five per cent of the grids (101 sample grids)
were randomly selected as sample grids which were later exported to Google Earth on a
smartphone to identify the precise location of the sample points within the sampled grids.
The field survey mainly focused on collecting primary data through direct observation
and questionnaire survey from the households located at the central point of the selected
sample grids. The nearest house to the central point was selected when no house falls on
the grid’s central point. Although field visit was carried out in all 101 samples, human
inhabitants were found in only 56 samples. Therefore, a questionnaire survey was carried
out from these 56 samples. Out of 101 samples, 45 are situated in the forest or areas not
inhabited by animals where data were collected through observation and from people
who lived in the nearest sites. The field survey was carried out from July to October 2019.

The questions were aimed to elicit information about the nature of human-wildlife
conflict, the types and number of incidents that involved human-wildlife conflict in the
area, the degree of damage to wildlife and humans, and human attitudes toward human-
wildlife conflict, and measures taken by the community to mitigate human-wild-
life conflicts.

Satellite images for 1994 and 2020 were downloaded from the United States
Geological Survey (USGS) Earth Explorer. These images were acquired from Landsat —
7TM and Landsat — 8 OLI sensors. Both images were obtained for the same season for
the periods 11-10-1994 (Landsat TM) and 04-10-2020 (Landsat OLI) to minimise the illu-
mination effect for change detection analysis. These images were subjected to necessary
rectification processes with the ArcGIS Ver 10.3 (ESRI Inc, 2014). The supervised image
classification method with the Maximum Likelihood Algorithm was applied to extract
land use/cover information from the satellite images for the two periods. Kappa
Coefficient was employed to calculate the accuracy assessment of the land use/cover
maps. Accordingly, the kappa coefficients are 0.89, and 0.86 for 1994 and 2020, respect-
ively. Finally, six land use/cover classes were delineated as dense forest, scrub, agriculture,
homestead, barren land, and water bodies/wetland.
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Table 1. Format of Land use/cover transition matrix.

Subsequent Period

Land use/cover types Class 1 Class 2 Class 3 Class 4 Class 5 Total Loss

Initial Period Class 1 P11 Pi> P13 Pia Pis Py P —=P14
Class 2 P24 P22 Pa3 P24 Pas Pay P2y =P
Class 3 P34 P3> P33 P34 P35 Psy P3, P33
Class 4 Pa1 P4y Pas Paa Pas Pay Psr—Pas
Class 5 Ps,q Ps > Ps3 P54 Ps,s Ps.y Ps—Pss

Total P+1 P+2 P+3 P+4 P+5 100

Gain Pia—Pia Pi2Pay Pi3-P33 Pia—Psa P 5—Pss

Vulnerability analysis

Land use/cover maps show only the spatial pattern of land use/cover and the quantity of
each land use/cover category. Vulnerability analysis of land use/cover shows how sensitiv-
ity to change particular land use into another land use. A transition matrix was used to
identify land use/cover vulnerability. The transition matrix is a fundamental tool to ana-
lyse quantitative and qualitative data about land use/cover within the two prescribed years
as calculated using equations la and 1b (Pontius et al. 2004; Ouedraogo et al. 2010).
Accordingly, the transition matrix describes the percentage of land use/cover at the initial
period change into other land use/cover in a subsequent period. The transition matrix fol-
lows a format such that the rows display the categories of an initial period (i.e. P15, Py 3,
P, 4, Py5) and the columns display the categories of a subsequent period (i.e. Py, P31,
P41, Ps;) (Table 1). The main diagonal elements (i.e. Py, Py,, P33, Pyy, Pss) designate
the proportion of persistent land use/cover classes that show no changes. The gains and
losses of land use/cover classes are calculated using the transition matrix diagonal ele-
ments (Pontius et al. 2004). The off-diagonal parts of the transition matrix depict the
quantity of land use/cover that has been converted from one class to another between the
initial and subsequent periods. The ‘loss’ column shows the amount of land use/cover
that experienced a net loss of a particular class between the two periods. It is shown in
the ‘loss” column, whereas the ‘gain’ row reveals the amount of land use/cover that experi-
enced a gross gain of other classes between the two periods.

by = Zsz (1a)
i=1
n

Py = ZP,-J- (1b)
i=1

where: n is the total number of classes, P;; (where particular class to other class) designates
the proportion of the landscape that experienced a tramsition from a particular class to
another class between the initial period and the subsequent period. P;, is the proportion of
land-cover in the initial period and P.; the proportion of land-cover in a subsequent period
(Pontius et al. 2004; Ouedraogo et al. 2010).

The gain-to-persistence ratio Gp = (g/p), the loss-to-persistence ratio Lp = (I/p), and
the net change to persistence (Np=Gp - Lp) was used to assess the vulnerability of each
land use/cover class to the transition based on the gain and loss statistics. Gain, persist-
ence (portions of a given category that stayed unaltered), and loss are represented by the
letters g, p, and 1, respectively. Gp and Lp values of more than one indicate that a given
land-cover class has a higher chance of changing to another than remaining in its current
state. If Np was negative, the land use/cover class would have a more significant chance
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of losing area to other land use/cover classes than gaining from it (Pontius et al. 2004;
Ouedraogo et al. 2010).

Hotspot analysis

Human-wildlife conflicts were identified in 56 sample locations through a structured ques-
tionnaire. The human-wildlife conflict sites are spatial phenomena depicted as points on a
map that refer to events’ locations. Hotspot analysis is a spatial analysis and mapping
technique. This analysis was used to identify the clustering of human-wildlife conflict
sites. Beyond assessing the density of points in a given area, hotspot analysis also meas-
ures the extent of point event interaction to understand spatial patterns. This study
applied the spatial autocorrelation method for analysing spatial patterns and detecting
hotspots. Spatial autocorrelation analysis looks at how similar those values are closer to
each other. The Kernel Density Estimation (KDE) mapping technique was used to create
a smooth, continuous surface map showing gradients of variations in the intensity of con-
flict risk across the study areas without being limited to thematic boundaries.
Furthermore, data from the questionnaire survey were summarised as descriptive sta-
tistics using SPSS® (statistical package for social science) version 25 to generate a general
picture to arrive at conclusions under the categories of location, nature, and characteris-
tics of human-wildlife conflict and to find out the solution for minimising the conflict.

Results and discussion
Land use/cover pattern

The spatial and temporal pattern of land use/cover in the Mullaitivu District from 1994
to 2020 is shown in Figure 2 and Table 2. Over the 26 years, the area of dense forest has
decreased from approximately 57 per cent to 44 per cent, while the area of homestead
and agriculture has increased by 5 per cent and 2 per cent, respectively. Consequently, a
large extent of forest cover was cleared for agricultural and resettlement activities, destroy-
ing the wildlife habitat, which has caused an increase in human-wildlife conflict in the
Mullaitivu district.

Vulnerability of land use/cover

Spatial and temporal land use/cover is meaningless as it only considers adding or deduct-
ing land use/cover areas. It is possible to know the changes in the spatial pattern of spe-
cific land use/cover and the quantitative value of land use/cover changes for 1994 and
2020 by overlay and transition matrix methods, respectively. The map of land use/cover
changes, shown in Figure 3, makes it possible to understand the spatial pattern of the
changes (from to’ change) to a particular land use/cover between 1994 and 2020.
Accordingly, the dense forest has been largely converted into residential, agricultural and
scrublands due to resettlement and development activities. Such a result emphasises the
shrinking of wildlife habitats in the study area. The transition matrix assesses the continu-
ous changes and helps identify the changes in land use/cover and their extent/degree dur-
ing the 26 years (Table 2). Accordingly, the rows in Table 2 include the percentage of the
land use/cover area in 1994, and the column denotes the percentage of land use/cover in
2020. The diagonal percentage of land use/cover area designates the proportion of persist-
ent land use/cover classes from 1994 to 2020. It can be made out that the dense forest
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Figure 2. Land use/cover in Mullaitivu District in 1994 (a) and in 2020 (b).

has mainly changed into the scrub, homestead, and agriculture, and the scrub has
changed to the barren land, agriculture, homestead, etc. The dense forest accounted for
57% area in 1994 and 44% in 2020, respectively. The extent of barren land, on the other
hand, declined somewhat from 2.33% to 1.89%. Between 1994 and 2020, agricultural land
and homestead percentages increased from 10.7%, 11% to 12.6%, and 15.4%, respectively.
The loss of dense forest was the highest, representing over 13% of the total land
use/cover.

The vulnerability of land use/cover is determined based on the values of the transition
matrix. Table 3 shows the extracted values from the transition matrix, such as area, gain,
loss, and persistence. The gain-to-persistence ratio (Gp) and the loss-to-persistence ratio
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Table 2. Transition Matrix to assess the continuous changes of Land use/cover for Mullaitivu District (1994-2020).
Area (%) — 2020

Land use/ cover types Agriculture Barren land Dense Forest Homestead Scrub Water bodies Grand Total Loss

Area (%) — 1994 Agriculture 3.34 0.17 0.79 431 1.92 0.12 10.65 731
Barren land 0.37 0.54 0.36 0.50 0.47 0.09 233 1.79
Dense forest 2.46 0.26 39.99 348 10.54 0.24 56.97 16.98
Homestead 3.14 0.21 0.95 4.97 1.40 0.28 10.95 9.55
Scrub 3.05 0.42 1.77 1.92 6.13 0.23 13.52 | 13.29
Water bodies  0.28 0.29 0.32 0.23 0.37 4.08 5.57 1.49

Grand Total 12.64 1.89 44.18 1541 2083 5.04 99.99

Gain 9.30 135 4.19 1044 1470 0.96

Note: The rows display the percentage of area for different categories of Land use/cover in 1994 and the columns
display the percentage of area for different categories of Land use/cover in 2020. The elements of the main diagonal
cells designate the persistent percentage of area for the Land use/cover between the 1994 -2020.

(Lp) are higher than one in agriculture, dense forest, scrub, and homestead. According to
this result, these land use/cover have the highest probability of changing into other Land
use/cover classes. The net change-to-persistence (Np) appears as negative for barren land,
dense forests, and water bodies/wetlands. This means that these land use/cover classes
would have a higher probability of losing their current area and converting to other land
use/cover classes than gaining from them. Dense forests, barren land, and wetland change
significantly because of anthropogenic activities such as land encroachment, resettlement,
agricultural expansion, and urbanisation. Consequently, wildlife habitat decreases or
degrades, and wild animals move into the human settlement and agricultural areas, which
leads to human-wildlife conflict in the Mullaitivu district.

Human-wildlife conflict

Loss of wildlife habitat is the primary reason for the increasing human-wildlife conflict in
the Mullaitivu district. According to the vulnerability of land use/cover and its role in
wildlife intrusion into human settlements and agricultural areas, people face significant
threats such as crop damage, injuries to and death of livestock, shelter destruction,
income loss, and injured/killed people. It is essential to understand the socio-economic
characteristics of the study area’s households to understand the nature of the conflict and
suggest measures for mitigation.

According to the questionnaire survey, it was observed that human-wildlife conflicts
were found in all the 56 samples; however, conflict frequency varies spatially. A hotspot
can be defined as an area with a higher concentration of conflicts than the expected num-
ber given a random distribution of conflicts. Figure 3 shows the relationship between the
spatial pattern of the land use/cover changes and the distribution of hot and cold spots,
along with their confidence levels. The hot spots are mostly found where land use/cover
changes have occurred or are involved in the highest vulnerability to change, particularly
conversion from the forest into agriculture and homestead and from scrub into agricul-
ture and homestead. Figure 4 depicts the spatial pattern of the human-wildlife conflict
risk based on the hot and cold spots. Cold spots are mainly distributed in the forest or
non-human inhabitants, where minimum or no evidence is available to prove the human-
wildlife interface, and hotspots represent the frequency of incidents involving human-
wildlife conflict. Accordingly, very high and high-risk areas are concentrated in the east-
ern and western parts of the study area, where land use/cover changes have occurred sig-
nificantly from 1994 to 2020 and larger settlement and agricultural areas are located close
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Figure 3. Land use/cover Changes in relation to Human - wildlife conflict hotspots (1994 — 2020).

Table 3. Gain to persistence (Gy), Loss to persistence (L,), and Net change to persistence (Np) ratio of the Land use/
cover types in the Mullaitivu district.

Land use/ cover types 1994 2020 Gain Loss Persistence Gp Ly Np

Agriculture 10.65 12.64 9.30 7.31 334 2.78 2.19 0.59
Barren land 233 1.89 1.35 1.79 0.54 2.50 3.31 —0.81
Dense forest 56.97 44.18 4.19 16.98 39.99 0.10 0.42 —0.32
Homestead 10.95 15.41 10.44 9.55 4.97 2.10 1.92 0.18
Scrub 13.52 20.83 14.70 13.29 6.13 2.40 217 0.23
Water bodies 5.57 5.04 0.96 1.49 4.08 0.24 0.37 —0.13

Note: The ‘loss’ column indicates the percentage of the area of Land use/cover that decreased from 1994 to 2020,
whereas the ‘gain’column shows the percentage of the area of Land use/cover that increased from 1994 to
2020,'persistence’ colomnshows the percentage of the area of Land use/cover that are not changed, Gp = (gain/per-
sistance), Lp = (loss/persistance), and Np=Gp - Lp

to forested sites. Changes in wildlife routes, areas of wildlife habitat, and availability of
feeding supplies for wildlife have intensified the risk of human-wildlife conflict.

Changes in land use/cover result in the loss of a wide range of wildlife habitats and
harm to human property, such as homes, trees, agricultural fields, and even human death.
People in the study area engage in different types of rural-based livelihood systems such
as agro-pastoralism (65%), farming (90%), keeping livestock (50%), and small-level busi-
ness (10%)(Statistical Handbook 2020). Households grow mainly paddy, subsidiary crops
such as brinjal (eggplant), chilli, peanuts, beans, carrot, pumpkin, drumstick, and ladyfin-
gers (okra) and perennial crops, particularly coconut, jack-fruit, banana, papaya, citrus,
and mango. Most farmers cultivate paddy crops in two seasons per year, maha (North-
East Monsoon period) and Yala (South-West Monsoon period), using rainfalls and irri-
gated water. People in the study area encounter two different scenarios of human-wildlife
conflict. Firstly, conflicts arise when humans or their livestock enter the forest searching
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Figure 4. Human - wildlife conflict risk map in Mullaitivu district.

for resources for livelihood or grassing. Secondly, when wild animals trespass into the
community land for feeding, crops and shelters are destroyed. People, livestock, and
wildlife get injured or killed in both situations. Notably, 75% of the respondents report
that they encountered crop damage when the wildlife trespassed into their field
or residence.

Whenever wild animals move around through human settlements from one place to
another to search for food, water and mates, they destroy the crops on their way. Up to
58% of the farmers report that searching for food is the main reason for the frequent visit
of wild animals to the farms. In addition, due to the water scarcity during the dry season,
wildlife moves into residential areas for water. Seventy-four per cent of households face
frequent intrusions of wildlife per year, 20% report more than ten times per year, and 6%
report a minimum of five times per year. As a result, the people’s livelihoods, the econ-
omy, and even the quality of life of the people are threatened. Hence, the farmers spend a
considerable amount of time and energy protecting their family members, crops and
properties from wildlife during the daytime and at night.

The extent of crop damage varies depending upon the location of samples and the
types of wildlife. Samples which are located closer to the forest reported more damage
than other samples by elephants and peacocks. At the same time, damages caused by pigs
and monkeys were reported in the samples far from the forest area. Most crops are dam-
aged by mainly four raiders, including elephants, monkeys, wild pigs, and peacocks.
Moreover, monkeys and elephants are the worst destroyers in the Mullaitivu district.
Plenty of fruit trees in the villages and fields support monkeys by providing food and
shelter for them to escape from the crop guards. Furthermore, the people in the area do
not hurt monkeys except to chase them away from their crops. This has increased
crop damage.

Elephants also cause severe damage to crops. The highest numbers of paddy raiding
incidents that involved elephants were reported during the pre-and post-harvesting
period. The Wild Pig is another essential crop raider. It destroys crops during the crop
maturing time. Further, peacocks eat seedlings and the paddy seeds initially during the
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sowing period. Of the respondents, 95 per cent (53 respondents) reported that monkeys
destroy their crops, 85 per cent of respondents (48 respondents) blamed elephants and
Peacocks destroy their crops, and 48 per cent of people (27respondents) charged the wild
pigs. The monkeys frequently visit the farms throughout the year, while the Elephants
and wild pigs mainly visit the farms during the harvesting season or just before it.

People living adjoining the forest frequently visit the forest to collect firewood, food
and herbs and fodder for their livestock, in addition to opportunistic and deliberate hunt-
ing for food and sale, respectively. These people complain that when they visit the forest,
they notice that encroachment of forest and land resources such as gravel mining (55%),
timber cutting (50%), and building materials (65%) have occurred inside the forest. It is
causing massive ecological degradation. Twenty-six per cent of respondents pointed out
that lack of food in the forest is the main reason for wildlife movement into human-
inhabited areas. During the dry season, wildlife entering the villages for water was
reported by 19% of the respondents. Most people believe that human-wildlife conflict has
increased significantly over the last ten years; however, they do not know the exact reason
for the same.

Respondents report several mitigation measures used to protect property, livelihoods
and lives from the wildlife. Accordingly, they practice easy and conventional mitigation
measures such as guarding (45%), making fire (18%) and making noise (32%). These
methods have limited use as a deterrent, usually only temporarily easing the problem ini-
tially or shifting it to a neighbouring area. The majority of the respondents (78%) felt that
fencing off the wild animals is a very effective control measure, followed by educating the
communities and creating awareness (21%) and translocation of animals (20%).

Conclusion

This study mainly focused on land use/cover vulnerability and its impact on increasing
the human-wildlife conflict in Mullaitivu. According to the previous surveys, human-wild-
life conflict was recorded significantly in the Eastern, Southern, Northwestern, and North-
Central Provinces of Sri Lanka. However, this study reveals that the human-wildlife con-
flict is becoming a growing threat in the Mullaitivu District. Wildlife intrusion has
affected people in various places in the Mullaitivu district. Wildlife such as elephants,
monkeys, wild pigs, and peacocks mostly interface with humans and cause conflicts. The
study shows that some land use and land covers, mainly forest and scrub, are more vul-
nerable than others. This vulnerability is caused by development activities such as agricul-
tural expansion, resettlement and new settlement and illegal activities in Mullaitivu,
particularly after the internal war. Increased human populations and resettlement pro-
grams after the end of the civil war demand cultivable lands that cause alteration of wild-
life habitat to human habitation and cropland and result in severe human-
wildlife conflict.

On the other hand, grazing excavations, deforestation and poaching are carried out by
people from other districts and provinces, which also hamper the natural movement of
wildlife. With the depletion of pond water during dry seasons, wildlife moves toward
human habitat areas. This study identifies how the forest cover shrinks over time and pre-
dicts how it can affect the wildlife habitat and diversity and how the livelihoods of the
people in the Mullaitivu district are affected by wildlife.

The Mullaitivu district is at risk of losing its forest cover, wildlife, and people’s quality
of life and livelihood. According to the National Policy on conservation and management
of wild elephants in Sri Lanka and the results of this study, forest cover should be
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conserved to sustain biodiversity and human livelihood and increase human-wildlife har-
mony. Such a situation needs to be addressed by various levels of management. Policies
should be put forward to prevent the fragmentation of wildlife habitats. Forest corridors
should be set up in fragmented places to accommodate the natural movement of wildlife.
Electric fences should be set up along forest boundaries to prevent human-elephant con-
flict. Legal action should be taken to prevent human activities such as agriculture, new
settlements, resettlement, and development activities from invading or encroaching on the
forest. Illegal grazing, hunting, and timber poaching should be prohibited. In addition,
awareness programs on human-wildlife conflict management should be practiced to safe-
guard people and their property from wildlife and promote the coexistence between
humans and wildlife. This way, the growing human-wildlife conflict in the Mullaitivu dis-
trict can be curbed. Taking management measures to prevent wildlife infiltration into
human settlements and proposing strategies are necessary to prevent the encroachment of
wildlife and sustain biodiversity.
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