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ABSTRACT
The	 ongoing	 Israeli	 war	 of	 genocide	 and	 ethnic	 cleansing	 (2023–2026)	 in	 the	 Gaza	 Strip	 has	 caused	 severe	 environmental	 degradation,	
transforming	urban	ecosystems	and	creating	favorable	conditions	for	vertebrate	pest	proliferation	in	displacement	camps.	This	review	integrates	
scienti�ic	literature,	humanitarian	reports,	and	�ield	observations	to	assess	vertebrate	pest	diversity,	ecological	drivers,	public	health	signi�icance,	
and	management	priorities	in	war-affected	settings.	The	study	identi�ies	a	diverse	assemblage	of	synanthropic	vertebrates,	including	commensal	
rodents,	free-ranging	dogs,	feral	cats,	scavenging	birds,	reptiles,	and	amphibians,	adapted	to	collapsed	sanitation	systems,	waste	accumulation,	
sewage	leakage,	rubble,	and	infrastructure	destruction.	Rodents,	particularly	the	Norway	Rat	(Rattus	norvegicus	Berkenhout,	1769),	Black	Rat	
(Rattus	rattus	Linnaeus,	1758),	and	House	Mouse	(Mus	musculus	Linnaeus,	1758),	represent	the	most	abundant	and	epidemiologically	signi�icant	
pests	due	to	their	contamination	of	food	and	water,	damage	to	humanitarian	supplies,	and	role	as	reservoirs	of	zoonotic	pathogens.	Venomous	
snakes,	especially	the	Palestine	Viper	(Daboia	palaestinae	Werner,	1938),	pose	serious	medical	risks	under	limited	healthcare	access,	while	free-
ranging	dogs	(Canis	familiaris	Linnaeus,	1758)	increase	bite	and	zoonotic	disease	risks,	and	Feral	Cats	(Felis	catus	Linnaeus,	1758)	contribute	to	
Toxoplasma	 gondii	 transmission,	 ectoparasites,	 and	 food	 contamination.	 Scavenging	 birds	 may	 facilitate	 mechanical	 pathogen	 transport,	
whereas	amphibians	primarily	serve	as	indicators	of	environmental	deterioration.	Vertebrate	pest	proliferation	re�lects	the	broader	collapse	of	
sanitation,	 waste	 management,	 and	 public	 health	 systems	 caused	 by	 war-related	 environmental	 disruption.	 Effective	 mitigation	 requires	
integrated	pest	management	focused	on	environmental	restoration,	improved	sanitation,	ecological	monitoring,	targeted	control	measures,	and	
community	participation	to	reduce	health	risks	and	support	humanitarian	recovery	in	the	Gaza	Strip.
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Figure	1:	Rubble	and	collapsed	buildings	resulting	from	the	ongoing	Israeli	War	of	
Genocide	and	Ethnic	Cleansing	(2023–2026)	in	the	Gaza	Strip	provide	ideal	refuges	
for	rodents,	reptiles,	and	other	pest	species.

1.	INTRODUCTION
Since the onset of the ongoing Israeli war of genocide and ethnic 
cleansing (2023–2026) in October 2023, the Gaza Strip has been 
experiencing  an  unprecedented humanitar ian  and 
environmental catastrophe. Intensive military operations have 
caused widespread destruction of residential neighborhoods, 
hospitals,  schools,  agricultural areas,  and essential 
infrastructure, while also severely disrupting water supply 
systems, sanitation services, wastewater treatment facilities, 
electricity networks, and municipal solid waste management 
[1] [2]. Alongside these recent impacts, chronic environmental 
management de�iciencies have long contributed to persistent 
weaknesses in waste disposal and sanitation infrastructure, 
which have been identi�ied as major drivers of environmental 
degradation in the region [3].
As a result, most of the population has been displaced into 
overcrowded shelters and makeshift tent camps, where access 
to safe drinking water, adequate sanitation, healthcare, and 
basic environmental services remains extremely limited [4]. 
Environmental assessments conducted in northern Gaza have 
previously highlighted the signi�icant ecological and public 
health consequences of wastewater treatment failures, 
particularly in relation to the Beit Lahia wastewater treatment 
plant and its surrounding environment, emphasizing the long-
standing vulnerability of sanitation infrastructure in the Gaza 
Strip [5].
These compounded conditions have produced a severe public 
health emergency characterized by heightened risks of 
infectious disease outbreaks driven by overcrowding, 
environmental contamination, and systemic collapse of health 
services [6]. At the same time, the accumulation of millions of 
tons of rubble, unmanaged solid waste, stagnant wastewater, 
and decomposing organic material has fundamentally 
transformed urban ecosystems, creating highly disturbed 
environments that favor opportunistic wildlife and increase 
human exposure to vertebrate pests (Figure 1) [7]-[12].
Ecological studies in Wadi Gaza Nature Reserve have 
highlighted the importance of wetland ecosystems in 
maintaining ecological balance, supporting biodiversity, and 
providing essential environmental services in the Gaza Strip 
[13,14]. Environmental conditions within these peri-urban 
wetlands have also been shown to in�luence vector abundance, 
pest ecology, and community awareness of pest control [15]. 
Furthermore, vegetation structure and composition increase 
habitat complexity, supporting diverse organisms, including 
disease vectors and vertebrate pests [16]. These �indings 
underscore the importance of conserving natural habitats and 
improving environmental management to reduce pest 
proliferation and enhance ecosystem resilience.

Large-scale environmental disturbance profoundly alters 
wildlife communities by modifying habitats, resource 
availability, and species interactions [17]-[19]. In humanitarian 
emergencies, deteriorating sanitation, interrupted waste 
collection, food waste accumulation, and abandoned 
infrastructure provide abundant food, shelter, and breeding 
sites for synanthropic vertebrates [20]. Consequently, 
displacement camps frequently become ecological hotspots 
where rodents, free-ranging dogs, feral cats, scavenging birds, 
and several reptile species thrive in proximity to humans 
(Personal Observations).
The vertebrate fauna of the Gaza Strip encompasses a rich 
diversity of mammals, birds, reptiles, and amphibians 
inhabiting coastal, agricultural, urban, and semi-natural 
ecosystems [21]-[26]. Previous records have con�irmed the 
occurrence of several wild carnivore species in the Gaza Strip, 
re�lecting their historical presence in both natural and peri-
urban habitats before recent large-scale environmental 
disturbances [27].	This biodiversity is further re�lected in semi-
natural ecosystems such as Al-Mawasi, which support a wide 
range of mammalian, reptilian, and amphibian species, 
underscoring the ecological richness of remaining habitats 
despite increasing anthropogenic pressure [28]. In addition, 
components of this fauna are maintained under ex-situ 
conditions in zoological gardens in the Gaza Strip, where avian 
and mammalian species represent a subset of regional 
biodiversity and re�lect human-mediated wildlife management 
practices in urban environments [29] [30].
While most species contribute to ecosystem functioning, a 
limited number are highly adaptable to human-modi�ied 
environments and may become pests when ecological 
conditions favor rapid population growth. The terrestrial 
vertebrate diversity of Palestine has been systematically 
documented through biological collections and university 
exhibitions in the Gaza Strip, which preserve representative 
specimens of the regional fauna and provide an important 
reference for understanding species composition and ecological 
distribution [31]. In addition, museum collections of 
mummi�ied marine and terrestrial vertebrates offer a valuable 
pre-war ecological baseline, documenting biodiversity 
conditions before the Israeli military escalation in October 2023 
and highlighting the historical richness of the region's fauna 
[32]. This baseline further underscores the ecological richness 
of the region despite long-standing anthropogenic pressures 
and environmental degradation.
Among the most prominent synanthropic species are the 
Norway Rat (Rattus	 norvegicus Berkenhout, 1769), the Black 
Rat (Rattus	rattus Linnaeus, 1758), and the House Mouse (Mus	
musculus Linnaeus, 1758), which are considered the principal 
commensal rodents worldwide due to their high reproductive 
capacity, omnivorous diet, close association with human 
settlements, and well-established role as reservoirs of 
numerous zoonotic pathogens [33]-[37]. However, vertebrate 
pest problems in humanitarian settings extend beyond rodents 
to include free-ranging dogs, feral cats, scavenging birds, and 
reptiles that increasingly exploit displaced human populations 
and altered urban ecosystems.
Environmental deterioration across the Gaza Strip has 
intensi�ied these ecological processes. Collapsed buildings and 
extensive rubble resulting from the ongoing Israeli war of 
genocide and ethnic cleansing (2023–2026) (see Figure 1) 
provide ideal refuges for rodents and reptiles, while damaged 
sewage systems, stagnant wastewater, accumulated refuse, 
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Figure	2:	Map	of	Palestine	showing	the	location	of	the	Gaza	Strip	along	the	
southeastern	Mediterranean	coast.

The convergence of environmental degradation, wildlife 
adaptation,  and human vulnerability highlights the 
interdependence of human, animal, and environmental health 
[59]. Despite increasing attention to Gaza's environmental and 
public-health challenges, relatively little research has examined 
the diversity, ecology, and impacts of vertebrate pests beyond 
commensal rodents. In particular, the roles of free-ranging dogs, 
feral cats, scavenging birds, and reptiles in displacement 
settings remain poorly documented.
Therefore, this review synthesizes current scienti�ic literature, 
humanitarian reports, and �ield observations on vertebrate 
pests associated with displacement camps throughout the Gaza 
Strip. It examines the environmental drivers of pest 
proliferation, reviews the principal vertebrate pest species, 
evaluates their ecological, veterinary, and public-health 
signi�icance, and discusses integrated management strategies. 
By bringing together evidence from ecology, zoology, 
environmental science, veterinary medicine, and public health, 
this review provides a comprehensive assessment of an 
underrecognized consequence of the ongoing war and identi�ies 
priorities for future research, humanitarian response, and 
environmental recovery.

2.	METHODOLOGY
2.1.	Study	Area
The Gaza Strip is a narrow Mediterranean coastal enclave in 
southwestern Palestine, extending for approximately 42 km 
along the southeastern Mediterranean coast and covering about 
365 km² (Figure 2). It is bordered by the Mediterranean Sea to 
the west, the Palestinian territories occupied by Israel since 
1948 to the north and east, and Egypt to the southwest at Rafah. 
The territory consists primarily of a low-lying coastal plain 
characterized by sandy dunes, agricultural lands, urban areas, 
and the Wadi Gaza wetland, with elevations generally not 
exceeding 105 m above sea level. Home to more than 2.4 million 
inhabitants, the Gaza Strip is among the most densely populated 
regions in the world.
Since October 7, 2023, the ongoing Israeli war of genocide and 
ethnic cleansing (2023–2026) has caused extensive destruction 
of residential neighborhoods, public infrastructure, and 
essential services, including water supply, sanitation, sewage, 
and solid waste management. The resulting environmental 
degradation, characterized by the accumulation of millions of 
tons of rubble, widespread habitat destruction, sewage leakage, 
unmanaged solid waste, and the collapse of municipal services, 
has profoundly transformed urban and peri-urban ecosystems. 
These conditions have created highly favorable habitats for 
vertebrate pest proliferation, particularly within densely 
populated displacement camps and surrounding devastated 
areas [38] [60].

food waste, and animal carcasses create abundant food 
resources that promote their proliferation. At the same time, the 
severe disruption of municipal pest-control and environmental 
health services has facilitated the rapid expansion of vertebrate 
pest populations throughout urban areas and displacement 
camps [4] [38].
Recent humanitarian reports and �ield observations indicate 
widespread rodent infestations in displacement camps, where 
rats contaminate food and drinking water, damage tents and 
humanitarian supplies, destroy personal belongings, and 
occasionally bite sleeping children [39]-[42]. Similar increases 
have been observed in free-ranging dogs and feral cats attracted 
by refuse and decomposing organic matter, while scavenging 
birds congregate around temporary dumping sites and 
destroyed urban landscapes, increasing opportunities for 
environmental contamination and pathogen circulation [43] 
[44].
Vertebrate pests represent an important public-health concern 
because they serve as reservoirs or carriers of numerous 
zoonotic pathogens. Commensal rodents are associated with 
diseases such as leptospirosis, salmonellosis, hantavirus 
infections, murine typhus, rat-bite fever, and toxoplasmosis 
through contaminated food and water, urine, feces, bites, and 
ectoparasites [33] [34] [45]. In overcrowded displacement 
camps, where sanitation is poor, food insecurity is widespread, 
and healthcare services are severely constrained, these risks are 
substantially ampli�ied [46]. Beyond disease transmission, 
vertebrate pests damage shelters, contaminate humanitarian 
supplies, and contribute to fear, anxiety, and reduced quality of 
life among displaced populations.
Reptiles have also become increasingly associated with Gaza's 
war-affected landscapes. Extensive rubble, abandoned 
buildings, and unmanaged vegetation provide suitable habitats 
for snakes, geckos, skinks, agamid lizards, and the Desert 
Monitor (Varanus	 griseus Daudin, 1803) [47] [48]. Although 
most reptile species contribute to natural pest regulation by 
preying on rodents and insects, their frequent occurrence 
within displacement camps increases human–wildlife 
encounters. Particular concern surrounds the Palestine Viper 
(Daboia	 palaestinae Werner, 1938), whose venomous bites 
constitute a medical emergency, especially where access to 
emergency healthcare and antivenom is limited [47] [49] [50]. 
Even non-venomous reptiles often generate considerable fear 
and psychological distress among camp residents, particularly 
children.
The environmental conditions prevailing in displacement 
camps have likewise promoted the proliferation of medically 
important arthropods, including mosquitoes, �lies, cockroaches, 
�leas, lice, ticks, mites, and bed bugs. These pests contribute to 
disease transmission, food contamination, skin disorders, 
allergic reactions, and psychological discomfort [4] [51]-[56]. 
Fleas are particularly important in such environments because 
they act as vectors of several zoonotic pathogens and are closely 
associated with rodent infestations, which are highly prevalent 
in displacement camps [57]. Mosquito-borne diseases 
represent a major public health concern in such settings, 
particularly affecting vulnerable populations such as children 
living in overcrowded and unsanitary environments [58]. 
However, because their ecology and management differ 
fundamentally from those of vertebrate pests, they are 
addressed only brie�ly in this review.
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Figure	3:	Representative	displacement	camps	in	the	Gaza	Strip	showing	widespread	
environmental	degradation,	poor	sanitation,	and	humanitarian	conditions	
conducive	to	the	proliferation	of	medically	and	environmentally	important	
vertebrate	and	invertebrate	pests

2.2	Displacement	Camps
Displacement camps in the Gaza Strip are informal and rapidly 
formed settlements located in school yards, open urban spaces, 
coastal areas, agricultural margins, and partially destroyed 
neighborhoods. These sites are characterized by porous 
environments, extreme overcrowding, poor sanitation, absence 
of solid waste management, and damaged sewage systems, 
leading to stagnant wastewater and uncontrolled refuse 
accumulation (Figure 3). The proximity of shelters to rubble and 
destroyed infrastructure further worsens environmental 
conditions. Such settings create highly suitable habitats for 
vertebrate pests, including rodents, free-ranging dogs, feral cats, 
scavenging birds, and reptiles, increasing human–pest 
interactions and associated public health risks.

Photographic documentation was collected during �ield visits to 
displacement camps and affected areas when security 
conditions allowed, supplemented by archival images. 
Identi�ications were veri�ied using morphological and 
ecological criteria. Representative images illustrate species 
occurrence and habitat  condit ions in  war-affected 
environments.

3.	RESULTS
3.1.	 Environmental	 Degradation	 in	 Gaza	 Displacement	
Camps	and	Vertebrate	Pest	Proliferation
The ongoing Israeli war of genocide and ethnic cleansing 
(2023–2026)	 has caused severe environmental degradation 
across the Gaza Strip, fundamentally altering urban ecosystems 
and creating highly suitable conditions for vertebrate pest 
proliferation. Extensive destruction of residential areas, 
infrastructure, and public services has generated enormous 
quantities of debris and rubble—currently estimated at more 
than 68 million tonnes according to multiple sources—along 
with collapsed buildings and unmanaged open spaces. These 
conditions provide ideal shelter, nesting sites, and movement 
corridors for rodents, snakes, lizards, and other synanthropic 
vertebrates. The widespread accumulation of rubble, 
abandoned buildings, rock piles, and construction debris has 
particularly favored the dispersal and persistence of medically 
important snakes, including venomous species, as well as 
nuisance lizards and geckos that readily exploit cracks, crevices, 
and temporary shelters around displacement camps. In parallel, 
the collapse of solid waste management systems, wastewater 
treatment, and sanitation services has led to the widespread 
accumulation of household waste, organic refuse, animal 
carcasses, and stagnant sewage within displacement camps. 
These conditions have signi�icantly increased food availability 
and breeding opportunities while reducing environmental 
hygiene and pest control capacity. Elevated rodent populations 
have also provided abundant prey for predatory snakes, 
indirectly promoting their occurrence near human settlements. 
Field observations consistently demonstrated strong 
associations between pest occurrences and degraded 
environmental conditions. Refuse piles around tents and 
shelters attracted rats, stray dogs, feral cats (Figure 4), and 
scavenging birds, while damaged drainage systems and sewage 
over�low created humid microhabitats supporting both 
vertebrate and invertebrate pests. Rubble, collapsed structures, 
and accumulated construction debris further provided secure 
nesting, refuge, thermoregulatory, and ambush sites for rodents, 
snakes, lizards, and other vertebrate pests, facilitating their 
persistence within densely populated displacement camps and 
increasing the frequency of human–wildlife encounters.2.3	Data	Collection

This study combines a narrative literature review with �ield 
observations conducted across the Gaza Strip before and during 
the ongoing war. Observations focused on vertebrate pest 
occurrence, habitat conditions, and environmental drivers of 
pest proliferation, particularly within displacement camps. 
Qualitative data were obtained through informal interviews 
with displaced residents regarding pest encounters, health 
concerns, and daily living conditions. 

2.4	Species	Identi�ication	and	Photographic
Documentation
Species identi�ication was based on direct �ield observations 
supported by standard taxonomic references and the author's 
expertise in the vertebrate fauna of the Gaza Strip. 

Figure	4:	AI-generated	illustration	depicting	the	accumulation	of	refuse	piles	around	
tents	in	displacement	camps	and	their	role	in	attracting	commensal	rodents	(rats),	
stray	 dogs,	 and	 feral	 cats,	 which	 may	 pose	 health	 and	 safety	 risks	 to	 displaced	
populations	in	the	Gaza	Strip
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Figure	 5:	 Massive	 rodent	 infestations	 in	 displacement	 camps	 and	 destroyed	
neighborhoods	 across	 the	 Gaza	 Strip	 pose	 a	 severe	 public	 health	 threat.	 Rodents	
damage	tents,	contaminate	food	supplies,	and	have	reportedly	bitten	displaced	people,	
including	sleeping	children,	increasing	the	risk	of	rodent-borne	diseases:	(A)	Norway	
Rat	(Rattus	norvegicus	Berkenhout,	1769);	(B)	A	rat	(Rattus	spp.)	trapped	inside	one	of	
the	tents	housing	internally	displaced	persons	in	Deir	al-Balah,	central	Gaza	Strip;	and	
(C)	Newly	born	House	Mice	(Mus	musculus	Linnaeus,	1758)	in	Deir	al-Balah,	central	
Gaza	Strip.

3.2.	Diversity	and	Distribution	of	Vertebrate	Pests	in	
Displacement	Camps
Displacement camps across the Gaza Strip support a diverse 
assemblage of vertebrate pests that have successfully adapted 
to the extreme environmental conditions created by war. 
Extensive destruction of urban infrastructure, accumulation of 
solid waste, sewage leakage, and the collapse of environmental 
sanitation have favored the proliferation of opportunistic 
synanthropic species while reducing populations of more 
sensitive native wildlife. Field observations documented a 
diverse vertebrate pest community comprising mammals, birds, 
reptiles, and amphibians that have become closely associated 
with camp environments and pose varying environmental, 
economic, and public health concerns.

3.2.1.	Mammalian	Pests
Mammalian pests represented the most diverse and ecologically 
signi�icant vertebrate group recorded in displacement camps 
across the Gaza Strip, encompassing a spectrum of commensal 
rodents, synanthropic domestic animals, and opportunistic wild 
carnivores that have increasingly exploited the heavily altered 
camp environments (Table 1). The proliferation of this group is 
closely linked to the collapse of sanitation systems, continuous 
accumulation of solid waste, widespread sewage leakage, and 
the extensive availability of anthropogenic food resources 
within and around displacement settings (see Figure 4).

Their nocturnal activity patterns were consistently reported by 
residents, who described repeated incidents of food 
contamination, gnawing damage to stored supplies, and direct 
intrusions into living spaces. The ecological success of these 
rodents re�lects their high reproductive capacity, omnivorous 
feeding behavior, and exceptional adaptability to unstable and 
resource-�luctuating environments.
Free-ranging domestic carnivores, particularly the Domestic 
Dog (Canis	familiaris Linnaeus, 1758) (Figure 6) and Domestic 
or Feral Cat (Felis	catus Linnaeus, 1758) (Figure 7), were widely 
distributed throughout displacement camps and adjacent urban 
ruins. Dogs were commonly observed in groups or as solitary 
individuals around food distribution centers, slaughter points, 
refuse accumulation sites, and camp entrances, where they 
relied heavily on discarded humanitarian aid materials and 
organic waste. Their presence was frequently associated with 
human–animal con�lict events, including aggressive behavior 
toward children and concerns regarding potential bite injuries 
and zoonotic disease transmission. In contrast, feral and semi-
feral cats were primarily associated with rodent-infested zones, 
food waste disposal sites, and densely populated tent clusters. 
While cats may contribute to partial suppression of rodent 
populations through predation, their close contact with food 
preparation areas raises additional public health concerns, 
particularly in relation to parasitic infections such as 
toxoplasmosis caused by Toxoplasma	 gondii (Nicolle & 
Manceaux, 1908), as well as ectoparasite transmission.

Rodents constituted the most dominant and consistently 
observed mammalian pests, both in terms of abundance and 
spatial distribution. The Norway Rat (Rattus	 norvegicus 
Berkenhout, 1769), Black Rat (Rattus	rattus Linnaeus, 1758), 
and House Mouse (Mus	 musculus Linnaeus, 1758) were 
recorded across nearly all surveyed camps, with particularly 
high densities in areas characterized by unmanaged refuse 
piles, damaged drainage networks, and collapsed or partially 
destroyed buildings (Figure 5). These species were frequently 
observed in close association with human habitation structures, 
including inside tents, temporary shelters, food storage units, 
humanitarian aid warehouses, and sewage-contaminated 
channels. 

Figure	6:	Free-ranging	Domestic	Dogs	(Canis	familiaris	Linnaeus,	1758)	are	commonly	
observed	 in	 groups	 or	 as	 solitary	 individuals	 throughout	 displacement	 camps	and	
adjacent	urban	ruins	in	the	Gaza	Strip

Figure	7:	Dirty	Domestic	or	 Feral	 cats	 (Felis	 catus	Linnaeus,	1758)	are	 common	 in	
displacement	 camps	 in	 the	 Gaza	 Strip	 and	 may	 raise	 public	 health	 concerns,	
particularly	in	relation	to	parasitic	infections	
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Wild carnivores were infrequently encountered; however, they 
were repeatedly reported by displaced residents, particularly in 
camps situated near agricultural lands, orchards, and heavily 
degraded peri-urban fringes, predominantly in the eastern 
parts of the Gaza Strip. These included the Red Fox (Vulpes	
vulpes Linnaeus, 1758) (Figure 8), Golden Jackal (Canis	aureus 
Linnaeus, 1758), and Egyptian Mongoose (Herpestes	ichneumon 
Linnaeus, 1758). The Egyptian Mongoose is a highly adaptable 
carnivore capable of occupying a range of human-modi�ied and 
peri-urban habitats in the Gaza Strip. Although direct 
observations were limited, interview data suggest intermittent 
incursions into camp peripheries, likely driven by habitat 
destruction, reduced prey availability in natural areas, and 
increased foraging opportunities in waste-rich environments. 
Residents expressed particular concern regarding potential 
predation on small livestock such as chickens and ducks 
maintained around tents, which serve as an important 
supplementary food source in displacement contexts. Despite 
these concerns, no con�irmed attacks on humans were 
documented during the study period.
Chiropteran fauna were represented by the Egyptian Fruit Bat 
(Rousettus	 aegyptiacus Geoffroy, 1810) (Figure 9), which 
exhibited a dual ecological association with both natural and 
highly disturbed habitats. Individuals were occasionally 
observed roosting in abandoned buildings, partially collapsed 
structures, and concrete ruins, while large nocturnal 
aggregations were frequently recorded �lying over camps 
shortly after sunset. Additionally, communal roosting was 
observed in mature trees, particularly Date Palms (Phoenix	
dactylifera Linnaeus, 1753), Sycamore Fig (Ficus	 sycomorus 
Linnaeus, 1753), White Mulberry (Morus	alba Linnaeus, 1753), 
and other large arboreal species that remain relatively 
abundant in central and southern Gaza Strip. Although this 
species is not considered a direct health threat, its conspicuous 
size, nocturnal activity, and large colony formations contribute 
to heightened perception of risk among displaced populations, 
particularly children and women, re�lecting a strong socio-
psychological dimension of human–wildlife interactions under 
crisis conditions.

Figure	8:	Red	Foxes	(Vulpes	vulpes	Linnaeus,	1758)	were	repeatedly	reported	by	
displaced	residents,	particularly	in	camps	near	agricultural	lands,	orchards,	and	
degraded	peri-urban	areas	in	the	eastern	Gaza	Strip

Figure	9:	The	large	size,	nocturnal	activity,	and	colonial	behavior	of	the	Egyptian	Fruit	
Bat	(Rousettus	aegyptiacus	Geoffroy,	1810)	heightened	fear	and	risk	perception	among	
displaced	populations,	particularly	children	and	women,	in	the	Gaza	Strip

Table	1:	Mammalian	pests	prevailing	in	Gaza	displacement	camps	

3.2.2.	Avian	Pests
Scavenging and synanthropic birds were frequently observed 
around displacement camps and surrounding tented shelters 
throughout the Gaza Strip, particularly near refuse piles, food 
distribution points, sewage-affected areas, wastewater pools, 
and temporary waste disposal sites (Figure	 10). Bird 
abundance was consistently higher in locations characterized 
by poor sanitation, abundant food waste, and intense human 
activity. Frequently encountered species included the Hooded 
Crow (Corvus	cornix Linnaeus, 1758), Black Kite (Milvus	migrans 
Boddaert, 1783), Feral Pigeon or Rock Dove (Columba	 livia 
Gmelin, 1789), gulls (Larus spp.), House Sparrow (Passer	
domesticus Linnaeus, 1758), and the invasive Common Myna 
(Acridotheres	tristis Linnaeus, 1766).
Hooded Crows were among the most conspicuous birds, 
commonly foraging individually or in small �locks around refuse 
accumulation sites, animal carcasses, and food distribution 
centers. Black Kites were regularly observed soaring above 
displacement camps and waste dumps while scavenging on 
discarded food, animal remains, and other organic refuse. Feral 
Pigeons and House Sparrows occurred in high densities around 
tents and temporary shelters, feeding on spilled grains, bread 
remnants, and other food scraps generated by camp residents. 
Gulls, particularly during the winter season, were frequently 
recorded at open waste disposal areas and sewage-
contaminated sites near the Mediterranean coast as well as 
inland displacement camps. 
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The Common Myna was commonly encountered in urban and 
peri-urban displacement settings, where it exploited a wide 
variety of anthropogenic food resources and nested in damaged 
buildings, abandoned structures, utility poles, and camp 
infrastructure.
Many of these species exhibited a high degree of tolerance to 
human presence, allowing close approaches to tents, communal 
kitchens, food storage areas, and water collection points. Large 
mixed-species aggregations were frequently observed at refuse 
accumulation sites, especially following waste disposal or 
humanitarian food distribution activities. Birds regularly 
moved between waste dumps, sewage-contaminated 
environments, livestock enclosures, and densely populated 
displacement camps while searching for food, water, and 
nesting materials.
Field observations further recorded birds feeding on organic 
refuse, dead rodents, �ish remains, slaughter waste, discarded 
household food, insects, and other invertebrates associated 
with decomposing organic matter. Nesting activity was 
documented in damaged buildings, partially collapsed 
structures, trees surrounding camps, utility poles, and 
abandoned infrastructure. Feral Pigeons were particularly 
common around tents and communal shelters, where droppings 
frequently accumulated on shelter roofs, food storage areas, and 
water containers. Hooded Crows, Black Kites, and gulls were 
repeatedly observed moving between refuse dumps, animal 
carcasses, and areas of human activity, whereas House 
Sparrows and Common Mynas were commonly associated with 
food preparation and storage areas within the camps. 
Additional opportunistic species, including the Barn Swallow 
(Hirundo	 rustica Linnaeus, 1758) and White-throated 
King�isher (Halcyon	 smyrnensis Linnaeus, 1758), were 
occasionally recorded around water points and open spaces, 
where insect activity was relatively high. Overall, the 
widespread occurrence of synanthropic birds across 
displacement camps re�lected their successful exploitation of 
the altered environmental conditions resulting from prolonged 
infrastructure destruction, waste accumulation, and 
deteriorating sanitation throughout the Gaza Strip (Figure 10).

Table	2:	Bird	species	recorded	in	Gaza	displacement	camps	with	potential	roles	as	
mechanical	transmitters	of	pathogens	and	environmental	contaminants

Figure	10:	Avian	scavengers	act	as	highly	mobile	ecological	connectors	between	
waste	accumulation	sites	and	displacement	camps	in	the	Gaza	Strip,	with	the	
potential	to	mechanically	transmit	pathogens	and	environmental	contaminants:	(A	
&	B)	Black	Kite	(Milvus	migrans	Boddaert,	1783);	(C)	Hooded	Crow	(Corvus	cornix	
Linnaeus,	1758);	(D	&	E)	Black-headed	Gull	(Larus	ridibundus	Linnaeus,	1766);	and	
(F)	Yellow-legged	Gull	(Larus	michahellis	Naumann,	1840)	

3.2.3.	Reptilian	Pests
Reptiles were widely distributed throughout displacement 
camps (Table 3), particularly in areas containing extensive 
rubble, collapsed buildings, abandoned structures, unmanaged 
vegetation, and construction debris. These habitats provide 
abundant shelter, thermoregulatory sites, and access to prey, 
particularly rodents and insects. Snakes represented the most 
medically important reptilian pests. The Palestine Viper 
(Daboia	 palaestinae Werner, 1938), the principal venomous 
snake in the Gaza Strip, was considered the species of greatest 
public health concern because of its highly venomous bite and 
the limited availability of emergency medical services during 
wartime (Figure 11). The Palestine Saw-scaled Viper (Echis	
coloratus Günther, 1878) is another venomous snake that is 
rarely encountered in the Gaza Strip, particularly in its southern 
belt. In addition to these medically signi�icant vipers, the 
recorded snake fauna included a mixture of non-venomous 
species and others possessing only mild, rear-fanged 
(opisthoglyphous) venom. This type of venom is primarily 
adapted for subduing small prey and is not considered of major 
medical importance to humans under normal circumstances. 
Most of the remaining species are harmless and rely on 
constriction or active predation rather than venom to capture 
prey, and overall do not represent a serious envenomation risk.
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In �ield settings, however, many of these snakes—whether 
venomous or non-venomous—are frequently killed by 
displaced people, particularly young men, driven by fear and 
panic within densely populated tented environments where 
encounters with snakes are distressing, especially for children 
and women (Figure 11). Social media platforms, and at times 
local news pages, often display images of these snakes 
accompanied by questions regarding their identity and level of 
danger. Because most people cannot easily distinguish between 
venomous and non-venomous species, such posts are 
widespread, and responses are often provided by specialists or 
individuals with �ield experience to clarify the species and their 
actual risk level.
Large lizards, particularly the Desert Monitor (Varanus	griseus 
Daudin, 1803), were occasionally encountered near camp 
margins and agricultural areas. Although they generally 
avoiding direct contact with humans, their large body size 
frequently caused alarm among displaced residents (Figure	
12). Smaller reptiles, including Schneider's Skink (Eumeces	
schneiderii Daudin, 1802), Mediterranean House Gecko 
(Hemidactylus	turcicus Linnaeus, 1758), Bosc's Fringe-�ingered 
Lizard (Acanthodactylus	boskianus Daudin, 1802), and Starred 
Agama (Stellagama	 stellio Linnaeus, 1758), were common 
around tents, concrete blocks, stone piles, and damaged 
buildings. While these lizards pose little direct medical risk, 
their frequent presence inside shelters generates discomfort 
and anxiety among many camp residents, particularly children. 
Overall, reptiles have become increasingly associated with 
displacement camps owing to the abundance of refuge sites 
created by war-related destruction and the expansion of rodent 
populations that provide an abundant prey base.

Figure	11:	Venomous	and	non-venomous	snakes	pose	increasing	risks	to	inhabitants	
of	displacement	camps	across	the	Gaza	Strip:	(A–C)	Palestine	Viper	(Daboia	
palaestinae	Werner,	1938),	the	principal	endemic	venomous	snake	in	Palestine;	(D)	
Montpellier	Snake	(Malpolon	monspessulanus	Hermann,	1804);	(E)	Schokari	Sand	
Racer	(Psammophis	schokari	Forsskål,	1775);	and	(F)	Syrian	Black	Snake	
(Dolichophis	jugularis	Linnaeus,	1758)

Figure	12:	The	Desert	Monitor	(Varanus	griseus	Daudin,	1803),	the	largest	lizard	in	
the	Gaza	Strip	(80–120	cm	total	length),	is	occasionally	seen	near	displacement	
camps	and	agricultural	areas,	where	its	large	size	often	alarms	residents	despite	
avoiding	human	contact

Table	3:	Reptilian	pests	prevailing	in	Gaza	displacement	camps	

*Very	rare
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3.2.4.	 Amphibian	 Species	 Associated	 with	 Displacement	
Camps
Three amphibian species were recorded in and around 
displacement camps (Table 4): The Levant Water Frog 
(Pelophylax	 bedriagae Camerano, 1882), the Middle Eastern 
Tree Frog (Hyla	 savignyi Audouin, 1827), and the European 
Green Toad (Bufotes	 viridis Laurenti, 1768). Unlike other 
vertebrate groups described in this study, amphibians do not 
represent direct pests. Nevertheless, their occurrence provides 
an important  ecological  indicator  of  deteriorating 
environmental sanitation. Their presence was closely 
associated with stagnant wastewater, damaged drainage 
systems, sewage leakage, temporary rainwater pools, and 
persistently humid habitats surrounding tents. Among the 
recorded species, the Levant Water Frog was the principal 
source of nocturnal acoustic disturbance because of its loud and 
prolonged breeding calls (Figure 13). The Middle Eastern Tree 
Frog also produced repeated nocturnal vocalizations that 
frequently disturbed camp residents. In contrast, the European 
Green Toad produced weaker seasonal calls, making it a 
comparatively minor source of nuisance. Although amphibians 
contribute to natural regulation of insect populations through 
predation, their occurrence re�lects the persistence of standing 
water and degraded sanitary conditions that simultaneously 
promote mosquito breeding and other vector-borne public 
health risks.

Figure	13:	The	Levant	Water	Frog	(Pelophylax	bedriagae	Camerano,	1882),	one	of	three	
frog	species	in	the	Gaza	Strip,	is	the	principal	source	of	nocturnal	acoustic	disturbance	
in	and	around	displacement	camps	because	of	its	loud,	prolonged	breeding	calls

Table	4:	Amphibian	pests	prevailing	in	Gaza	displacement	camps	

3.3.	Ecological	Drivers	In�luencing	Vertebrate	Pest	Proliferation
The proliferation of vertebrate pests across displacement camps in the Gaza Strip is strongly linked to severe war-induced 
environmental degradation, which has fundamentally reshaped urban ecological systems (Table 5). As described in Sections 3.1 and 
3.2, large-scale destruction of infrastructure, extensive rubble accumulation, collapse of sanitation networks, and the breakdown of 
municipal services have collectively generated highly favorable conditions for opportunistic and synanthropic species. These 
disturbances have simultaneously increased resource availability while reducing ecological regulation and human-mediated pest 
control.

Table	5:	Major	ecological	drivers,	ecological	responses,	and	public	health	implications	of	vertebrate	pest	groups	associated	with	displacement	camps	in	the	Gaza	Strip
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A primary driver of pest expansion is habitat transformation. 
The widespread presence of collapsed buildings, debris �ields, 
abandoned structures, and unmanaged vegetation has created 
extensive sheltering, nesting, and thermoregulatory 
microhabitats for rodents, reptiles, and other vertebrates. In 
parallel, the continuous accumulation of solid waste, organic 
refuse, sewage leakage, and stagnant wastewater has 
signi�icantly increased food availability and breeding 
substrates, particularly for rodent populations, which 
constitute the most responsive and rapidly expanding group 
under these conditions. Their high reproductive rates, 
omnivorous diet, and strong adaptability to disturbed 
environments further amplify their dominance across camp 
settings.
Secondary ecological drivers include the collapse of sanitation 
infrastructure and the cessation of systematic pest control 
programs. These factors have allowed free-ranging domestic 
animals and synanthropic wildlife to proliferate without 
regulation. Free-ranging dogs have increased in association 
with abandoned ownership, unrestricted access to food waste, 
and the absence of vaccination or population control measures. 
Similarly, feral cats bene�it from abundant rodent prey and 
organic waste sources, as well as the availability of shelter 
within damaged buildings and dense camp structures.
Avian scavengers have also responded strongly to these altered 
conditions, exploiting refuse piles, carcasses, and food 
distribution points, with high mobility enabling frequent 
interchange between camps and surrounding urban ruins. 
Reptilian species, particularly snakes and lizards, have 
expanded in response to increased prey availability—especially 
rodents—and the proliferation of refuges within rubble, 
construction debris, and abandoned infrastructure. Amphibian 
occurrences, while not directly classi�ied as pest outbreaks, 
further re�lect the persistence of stagnant water bodies and 
degraded drainage systems, indicating ongoing environmental 
deterioration.
Overall, these interacting ecological processes demonstrate a 
profound restructuring of urban ecosystems under war 
conditions, favoring highly adaptable vertebrate species 
capable of exploiting anthropogenic resources and surviving in 
highly disturbed environments. 

This has resulted in increased human–wildlife interactions and 
a marked rise in the ecological and public health signi�icance of 
synanthropic vertebrate assemblages within displacement 
camps.

3.4. Public	 Health	 and	 Humanitarian	 Implications	 of	
Vertebrate	Pest	Proliferation
3.4.1.	Public	Health	Risks
Vertebrate pests constitute a major public health concern 
within displacement camps owing to their direct and indirect 
impacts on human health. Rodents are among the principal 
health threats because of their role in contaminating food and 
water supplies and their potential to transmit zoonotic 
pathogens, including Leptospira spp., Salmonella spp., and other 
bacterial agents. Field observations indicated frequent rodent 
intrusion into tents, food storage areas, and humanitarian 
supply stocks, resulting in food contamination and material 
damage. Free-ranging dogs pose additional risks through bite 
injuries and the potential transmission of zoonotic diseases, 
particularly in the absence of veterinary vaccination and 
population control programs. Feral cats may contribute to the 
transmission of Toxoplasma	gondii and ectoparasites, whereas 
scavenging birds facilitate the mechanical spread of 
environmental contaminants between refuse sites, sewage-
affected areas, and human settlements. Reptiles, particularly the 
Palestine Viper (Daboia	palaestinae Werner, 1938), represent 
the most important direct medical hazard because of the 
severity of envenomation and the limited availability of 
emergency medical care during wartime. Although most other 
snake species recorded in this study are non-venomous or only 
mildly venomous, their frequent occurrence around shelters 
increases human–snake encounters and contributes to 
perceived health risks among displaced populations.

3.4.2.	Environmental,	Humanitarian,	and	Socio-economic	
Impacts
The proliferation of vertebrate pests further exacerbates 
environmental degradation and humanitarian challenges 
within displacement camps. Rodents damage tents, food 
containers, clothing, electrical cables, and stored humanitarian 
supplies while contaminating food reserves, thereby increasing 
material losses for already food-insecure households. 
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Free-ranging dogs, feral cats, and scavenging birds disperse 
refuse and organic waste, further reducing environmental 
hygiene and complicating waste management efforts. The 
persistence of carcasses, sewage leakage, and unmanaged 
refuse creates positive feedback loops that sustain both 
vertebrate and invertebrate pest populations. Ecologically, 
these changes re�lect a marked shift toward disturbance-
tolerant synanthropic species at the expense of more sensitive 
native fauna, indicating profound alteration of urban ecosystem 
structure and function. From a humanitarian perspective, 
frequent encounters with rodents, snakes, stray dogs, and other 
vertebrates generate persistent fear, anxiety, sleep disturbance, 
and reduced perceptions of safety, particularly among children 
and women living in densely populated tents. These conditions 
also impose additional socio-economic burdens through the 
repeated loss of household belongings, increased reliance on 
humanitarian assistance, and growing demand for already 
overstretched public health and municipal services.

Table	6:	Relative	risk	ranking	of	vertebrate	pests	affecting	displaced	populations	in	Gaza	displacement	camps

3.5.	 Relative	 Risk	 Ranking	 of	 Vertebrate	 Pests	 in	 Gaza	
Displacement	Camps
Not all vertebrate pests associated with displacement camps 
pose the same level of risk to displaced populations. Based on 
�ield observations, reported human–wildlife encounters, 
ecological characteristics of the recorded species, and their 
potential public health and humanitarian impacts, vertebrate 
pest groups can be ranked according to their relative 
importance (Table 6). This ranking integrates multiple criteria, 
including frequency of occurrence, direct threat to human 
health, disease transmission potential, economic damage, 
environmental contamination, and psychological impacts on 
camp residents.

Rodents represent the highest-priority vertebrate pests 
because of their widespread abundance, continuous 
contamination of food and water, destruction of stored 
humanitarian supplies, and their role as reservoirs or potential 
carriers of numerous zoonotic pathogens. Furthermore, their 
high population densities indirectly increase the occurrence of 
predatory snakes by providing an abundant prey base.
Venomous snakes, particularly the Palestine Viper (Daboia	
palaestinae), constitute the second most important threat 
because even relatively infrequent encounters may result in 
severe envenomation, while wartime conditions substantially 
limit access to emergency medical treatment. Although only two 
venomous snake species were recorded, their presence 
generates considerable fear and psychological distress among 
displaced populations.
Free-ranging dogs rank third owing to their frequent presence 
around camps, aggressive behavior, bite injuries, and potential 
transmission of zoonotic diseases. Feral cats occupy an 
intermediate position because, although they contribute to 
rodent suppression, they may contaminate food preparation 
areas and serve as reservoirs of parasites such as Toxoplasma	
gondii.
Scavenging birds primarily contribute to environmental 
contamination through mechanical transport of pathogens 
between refuse, sewage, carcasses, and human food sources, 
whereas wild carnivores represent only occasional localized 
concerns, mainly through predation on small domestic animals. 
Egyptian Fruit Bats have minimal direct public health 
signi�icance but frequently provoke fear because of their large 
body size and nocturnal activity. Amphibians constitute the 
lowest-risk vertebrate group, functioning mainly as ecological 
indicators of poor sanitation while causing only localized 
nocturnal acoustic disturbance.

3.6.	Integrated	Pest	Management	Priorities	for	Vertebrate	
Pests	in	Gaza	Displacement	Camps
Effective management of vertebrate pests in Gaza displacement 
camps should adopt the principles of Integrated Pest 
Management (IPM), emphasizing environmental restoration, 
sanitation, surveillance, public awareness, and targeted control 
measures rather than indiscriminate extermination. Because 
vertebrate pest proliferation is primarily driven by war-induced 
environmental degradation, priority interventions should focus 
on restoring solid waste collection, improving sanitation and 
drainage infrastructure, ensuring safe food storage, and 
optimizing camp layouts to minimize shelter and food resources 
for pest species. Rodent management should integrate 
environmental sanitation, continuous monitoring, trapping, 
and the judicious use of rodenticides by trained personnel 
within a coordinated pest management program. Management 
of free-ranging dogs and feral cats should include vaccination, 
sterilization, parasite control, and humane population 
management supported by veterinary services. Risks 
associated with reptiles, particularly venomous snakes, can be 
reduced through systematic removal of rubble and construction 
debris surrounding shelters, vegetation management, 
community education on snake identi�ication and avoidance, 
and improved access to �irst aid and emergency medical care for 
snakebite victims. Management of scavenging birds should 
focus primarily on eliminating food attractants through 
effective refuse collection, prompt removal of animal carcasses, 
and protection of food storage and preparation areas rather 
than direct population control. Wild carnivores, including foxes, 
jackals, and mongooses, as well as Egyptian Fruit Bats, generally 
require no direct control measures; instead, reducing 
anthropogenic food resources and minimizing opportunities for 
human–wildlife interactions are suf�icient to limit con�licts. 
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Likewise, amphibians should not be targeted directly, as their 
occurrence primarily re�lects deteriorated environmental 
conditions. Improving drainage systems and eliminating 
stagnant wastewater will simultaneously reduce amphibian 
abundance and mosquito breeding habitats. Community 
participation remains essential for early reporting of pest 
activity, public education, and implementation of preventive 
measures. Ultimately, sustainable reduction of vertebrate pest 
populations depends on large-scale environmental recovery 
through reconstruction of housing and public infrastructure, 
restoration of sanitation services, effective waste management, 
and rehabilitation of urban ecosystems. These interventions 
address the underlying ecological drivers sustaining vertebrate 
pest proliferation while simultaneously improving public 
health, environmental quality, and humanitarian conditions 
within displacement camps.

4.	DISCUSSION
The �indings of this study demonstrate that the prolonged 
armed con�l ict  in  the Gaza Strip (2023–2026) has 
fundamentally restructured urban ecological systems, resulting 
in highly simpli� ied,  disturbance-driven vertebrate 
communities within displacement camps. These systems are 
dominated by synanthropic species that rapidly exploit 
anthropogenic resources generated by the collapse of 
sanitation, waste management, housing, and governance 
infrastructures. This pattern aligns with global evidence from 
urban ecology and con�lict-driven environmental disruption, 
where ecosystem instability reshapes human–animal 
–pathogen interfaces and facilitates opportunistic wildlife 
assemblages [19] [20] [61]-[63]. In war settings such as the 
Gaza Strip, emerging scholarship has further emphasized the 
need to recognize non-human organisms as indirect victims of 
war, highlighting how armed con�lict reshapes ecological 
systems and produces widespread environmental suffering 
beyond human populations [64].
Rodents emerged as the most ecologically dominant and 
epidemiologically signi�icant vertebrate group. Their 
proliferation is strongly associated with persistent food waste 
accumulation, sewage leakage, and rubble formation, all of 
which provide ideal conditions for reproduction and survival 
[65]. Similar environmental and sanitary deterioration patterns 
have been documented in refugee camp settings, where 
overcrowding, inadequate waste disposal, and poor sanitation 
contribute to increased rodent abundance and associated public 
health risks [66]. Comparable dynamics have also been widely 
reported in post-disaster and densely urbanized environments, 
where breakdowns in sanitation systems trigger rapid increases 
in rodent populations and elevated zoonotic disease risks [34] 
[65] [67]-[69]. Recent humanitarian reports from the war-
affected Gaza Strip con�irm severe rodent infestations in 
displacement camps, including contamination of food and water 
supplies and direct intrusion into shelters [42]. In the Gaza Strip, 
deteriorated sanitation and contamination of water systems 
have been strongly associated with the persistence and 
transmission of intestinal parasitic infections, re�lecting the 
close relationship between environmental conditions and 
public health outcomes [70]. Rodents are increasingly 
recognized as key reservoirs and ampli�iers of zoonotic 
pathogens in urban ecosystems undergoing environmental 
stress [37] [71]-[73]. 

Studies conducted in the Gaza Strip have con�irmed that both 
the Black Rat and the House Mouse harbor diverse 
gastrointestinal parasites and ectoparasites, highlighting their 
direct epidemiological role in local disease transmission cycles 
[74] [75]. This reinforces their importance as major public 
health threats in overcrowded displacement camps where 
sanitation systems have collapsed. The expansion of free-
ranging dogs and feral cats re�lects a parallel collapse in 
domestic animal control systems. Free-ranging dogs exhibit 
scavenging behavior driven by waste availability and the 
absence of regulatory control, thereby increasing risks of bites 
and potential pathogen transmission. These patterns are 
consistent with observations from humanitarian crisis settings, 
where breakdowns in animal management systems contribute 
to heightened human–dog con�lict and elevated disease 
exposure [61] [76]. In war-affected urban environments such as 
the Gaza Strip, the ecology and social presence of free-ranging 
dogs have also been interpreted within broader socio-political 
and structural violence frameworks, highlighting how armed 
con�lict reshapes human–animal relations and urban animal 
populations [77]. In the West Bank of Palestine, domestic and 
free-ranging dogs have been identi�ied as important reservoirs 
of zoonotic parasites, including the Dog or Hydatid Tapeworm 
(Echinococcus	 granulosus	 Batsch, 1786), underscoring their 
epidemiological signi�icance in the transmission of neglected 
zoonotic diseases [78] [79]. Feral cats may contribute to partial 
rodent suppression; however, they also introduce additional 
risks associated with parasitic infections and environmental 
contamination. In the Gaza Strip, stray cats have been shown to 
harbor a wide range of intestinal parasites, including 
Toxoplasma	 gondii, highlighting their role as important 
reservoirs of zoonotic infection in urban and peri-domestic 
environments [80]. This re�lects complex mesopredator 
dynamics in disturbed ecosystems, where synanthropic species 
thrive under conditions of environmental collapse [69] [81]. 
Furthermore, the Israeli military occupation operations in the 
Gaza Strip have led to signi�icant biological disruptions. The 
collapse of border infrastructure has reportedly facilitated the 
movement of approximately one thousand stray dogs from the 
Gaza Strip into the surrounding areas in southern occupied 
Palestine, known as the "Gaza Envelope". In these areas, these 
stray dogs have altered the local predation dynamics by preying 
on native wildlife, such as deer. They have also reportedly come 
into contact with Israeli occupation forces stationed in and 
around the Gaza Strip, causing panic among them and impacting 
their military aggression against the Gaza Strip population [82].
Wild carnivores such as foxes, jackals, and mongooses represent 
a secondary ecological response to large-scale habitat 
destruction and prey redistribution. Their occasional incursion 
into peri-camp environments re�lects increasing permeability 
between natural and anthropogenic landscapes, a phenomenon 
frequently documented in war-affected ecosystems [18] [20]. In 
the Gaza Strip, ecological studies have documented the 
occurrence and behavioral ecology of the Golden Jackal, 
highlighting its adaptability to disturbed habitats and its ability 
to exploit peri-urban environments in�luenced by human 
activity and waste availability [83]. Similar patterns of 
o p p o r t u n i s t i c  b e h av i o r  a n d  ra re  b u t  h i g h - i m p a c t 
predator–human interactions have also been reported in large 
carnivores such as the Desert Lynx or Caracal (Caracal	caracal 
Schreber, 1776), including documented aggressive encounters 
under disturbed environmental conditions in the Negev Desert 
in southern Palestine [84]. 
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Comparable incidents have also involved Golden Jackals (Canis	
aureus	Linnaeus, 1758), with a pack reportedly attacking Israeli 
tourists camping near Lake Tiberias (the Sea of Galilee), the 
largest freshwater lake in the region, situated in the northern 
part of the Jordan Rift Valley in northern occupied Palestine, 
resulting in multiple injuries [85].	 Such events, although 
uncommon, illustrate the potential for altered wildlife behavior 
and increased human–carnivore con�licts under conditions of 
environmental disturbance and food scarcity. These shifts 
collectively indicate a landscape-level reorganization of trophic 
structures under extreme anthropogenic pressure.
Although wild carnivores were infrequently observed directly, 
they were repeatedly reported by displaced residents, 
particularly in camps located near agricultural lands, orchards, 
and heavily degraded peri-urban fringes, mainly in the eastern 
parts of the Gaza Strip. Reported species included the Red Fox 
(Vulpes	 vulpes Linnaeus, 1758), Golden Jackal (Canis	 aureus 
Linnaeus, 1758), and Egyptian Mongoose (Herpestes	ichneumon 
Linnaeus, 1758). In addition, sporadic occurrences of the 
Arabian Wolf (Canis	lupus Linnaeus, 1758) have been reported 
in the eastern Gaza Strip, re�lecting rare but ecologically 
signi�icant expansions of large carnivores into human-modi�ied 
landscapes [86]. While direct observations were limited, 
interview data suggest intermittent incursions of these species 
into camp peripheries, likely driven by habitat destruction, 
reduced prey availability in natural areas, and increased 
foraging opportunities in waste-rich environments. Residents 
expressed particular concern about potential predation on 
small livestock such as chickens and ducks kept around tents, 
which constitute an important supplementary food source in 
displacement settings. Despite these concerns, no con�irmed 
attacks on humans were documented during the study period.
Reptilian assemblages demonstrate a particularly strong 
ecological response to environmental degradation. The 
widespread accumulation of rubble, collapsed buildings, 
damaged infrastructure, construction debris, unmanaged solid 
waste, and abandoned properties has created numerous 
arti�icial refuges and thermally suitable microhabitats that 
facilitate reptile sheltering, reproduction, and overwintering. 
Simultaneously, the proliferation of rodents and other small 
vertebrates provides abundant prey resources, enhancing 
habitat suitability for both venomous and non-venomous snake 
species as well as predatory lizards. Consequently, disturbed 
urban landscapes and displacement camps increasingly 
function as novel ecological habitats that promote closer spatial 
overlap between reptiles and human populations. Venomous 
species, particularly the Palestine Viper (Daboia	 palaestinae	
Werner, 1938), acquire heightened medical signi�icance 
because environmental degradation, overcrowded living 
conditions, nighttime outdoor activities, and severely restricted 
healthcare services collectively increase the likelihood and 
consequences of human–snake encounters [87] [88]. Similar 
increases in snakebite risk have been documented in other 
humanitarian crises and disaster-affected regions, where 
habitat disturbance and displacement force wildlife into closer 
proximity with humans. In addition to snakes, several lizard 
species commonly associated with rubble, stone walls, and 
abandoned structures may also increase in abundance, 
re�lecting the broader restructuring of reptilian communities 
under conditions of prolonged environmental disturbance. 
Nevertheless, reptiles also perform important ecological 
functions within these degraded ecosystems. 

As mesopredators, snakes contribute to regulating rodent 
populations and may partially suppress pest outbreaks, thereby 
providing valuable ecosystem services despite posing direct 
hazards to humans [89] [90]. This dual role creates a functional 
paradox in which reptiles simultaneously support ecosystem 
stability through biological pest control while representing 
signi�icant public health threats under conditions of 
environmental collapse, illustrating the complex ecological 
trade-offs characteristic of disturbed urban ecosystems [81].
Avian scavengers act as highly mobile ecological connectors 
between waste accumulation sites and human settlements [91] 
[92]. Comprehensive ornithological surveys conducted in the 
Gaza Strip have documented a diverse avifauna comprising 
resident, migratory, and synanthropic species inhabiting a wide 
range of natural, agricultural, and urban ecosystems [93]-[96]. 
Several species, particularly Hooded Crows, gulls, mynas, 
pigeons, doves, and House Sparrows, are closely associated with 
human settlements and readily exploit anthropogenic food 
resources, including refuse accumulation sites, open waste 
dumps, and displacement camps. Their remarkable ecological 
plasticity enables them to thrive under conditions of severe 
environmental disturbance and infrastructure collapse. 
Although these birds provide important ecosystem services 
through scavenging and waste removal, their ecological role in 
heavily degraded urban environments may shift toward the 
mechanical dissemination of pathogens and environmental 
contaminants [97]. Among these species, the invasive Indian 
Myna (Acridotheres	tristis Linnaeus, 1766) has become �irmly 
established in urban habitats throughout the Gaza Strip, where 
its adaptability, aggressive behavior, and close association with 
anthropogenic food sources have raised concerns regarding 
ecological disturbance, agricultural damage, nuisance impacts, 
and potential disease transmission [98]. This ecological 
transition illustrates the context-dependent nature of avian 
ecosystem functions under extreme anthropogenic disturbance 
and prolonged humanitarian crises [38] [99].
Amphibians, although not considered direct pest species in the 
Gaza Strip, represent valuable ecological indicators of 
environmental degradation due to their permeable skin, 
aquatic-dependent life stages, and high sensitivity to changes in 
habitat conditions, water quality, and pollution levels. Their 
presence is often associated with stagnant water bodies, sewage 
l e a k a g e ,  p o o r  d ra i n a g e  s y s t e m s ,  a n d  wa s t e wa t e r 
accumulation—conditions that indicate inadequate sanitation 
and environmental management, which have become 
particularly pronounced in the Gaza Strip. At the same time, 
these conditions provide suitable breeding habitats for 
mosquitoes and other disease vectors, creating indirect links 
between amphibian habitats, ecosystem deterioration, and 
public health risks. Changes in amphibian abundance, 
distribution, and reproductive activity can therefore provide 
early evidence of declining water quality, habitat disturbance, 
and infrastructure failure [9] [62] [100] [101]. In highly 
disturbed environments, including densely populated and 
displacement settings, amphibians may serve as useful 
bioindicators of ecological imbalance, re�lecting the combined 
impacts of poor wastewater management, standing water 
accumulation, and degraded urban ecosystems while 
highlighting conditions that facilitate vector proliferation and 
disease emergence [102] [103]. From a systemic perspective, 
the observed vertebrate assemblages re�lect a breakdown of the 
human–animal– environment interface as conceptualized 
within the One Health framework. 
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The proliferation of synanthropic species is not an isolated 
ecological event but rather an emergent property of 
interconnected failures in infrastructure, governance, waste 
management, and public health systems [4] [59]. In this context, 
vertebrate pests function as reliable bioindicators of 
environmental degradation intensity and system collapse.
Beyond epidemiological consequences, vertebrate pest 
proliferation imposes substantial psychosocial burdens on 
displaced populations. Continuous exposure to rodents, snakes, 
and free-ranging dogs contributes to heightened fear, anxiety, 
and reduced perceived safety, particularly among children 
[104]. Such psychosocial impacts are increasingly recognized in 
con�lict ecology literature as integral components of 
environmental health deterioration [62] [105] [106].
Overall, vertebrate communities in displacement camps 
represent a biological manifestation of infrastructural failure 
and environmental collapse. Their emergence re�lects not only 
ecological opportunism but also systemic breakdown in urban 
environmental services, making them robust indicators of 
humanitarian crisis severity and ecological instability [11] [38] 
[60] [107]-[108].

5.	CONCLUSION
Displacement camps in the Gaza Strip represent severely 
degraded urban ecosystems shaped by war-induced 
environmental collapse. The destruction of infrastructure, solid 
waste accumulation, and sanitation failure have created 
favorable conditions for synanthropic vertebrate pests. Rodents 
pose the greatest public health concern due to their abundance, 
contamination of food and water sources, and role in zoonotic 
disease transmission. Free-ranging dogs, venomous snakes and 
other vertebrate groups, including feral cats, scavenging birds, 
reptiles, and amphibians, contribute to varying ecological and 
health risks while re�lecting the severity of environmental 
degradation. Vertebrate pest proliferation is therefore not an 
isolated biological issue but a consequence of systemic 
environmental and infrastructural breakdown. Effective 
mitigation requires long-term interventions targeting 
sanitation restoration, waste management, and improved 
environmental conditions.
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