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A range-wide monitoring 
framework for the Persian 
leopard and its prey
The long-term survival of the Persian leopard Panthera pardus tulliana requires con-
certed regional conservation efforts. Understanding occurrence patterns and popu-
lation trends of the leopard and its prey are key prerequisite for planning conserva-
tion interventions and ensuring their effectiveness. However, systematic monitoring 
for these purposes is scarce across the Persian leopard range, despite progress 
towards more systematic monitoring in some parts (e.g., the Caucasus Ecoregion). 
Using the example of the monitoring system in the Caucasus, we propose a frame-
work for range-wide monitoring of Persian leopard and its prey. We suggest focusing 
on 297 units of 25x25 km, spread across eleven range countries. Adopting a coor-
dinated monitoring strategy and ensuring information exchange will assist range 
countries to better achieve their conservation targets, including the objectives of 
the regional conservation initiatives such as the Convention on the Conservation of 
Migratory Species of Wild Animals CMS Central Asian Mammals Initiative CAMI and 
its Range-Wide Strategy for the Conservation of the Persian Leopard. More broadly, a 
systematic monitoring framework will be crucial for the identification of knowledge 
gaps and priority areas to ramp up conservation actions for safeguarding megafauna 
in this region.

Persian leopard, a subspecies of leopard dis-
tributed across Central and Western Asia, 
and the Caucasus, has experienced a range 
decline of ca. 70–85% since the 19th century 
and is now extinct in five of its former range 
countries (Bleyhl et al. 2022, Jacobson et al. 
2016). Reversing this trend calls for concerted 
conservation actions across the entire Persian 
leopard range, which in turn requires robust 
information on the status and distribution of 
the leopard and its prey. However, this infor-
mation is largely lacking for most of the spe-
cies’ range. Importantly, the Persian leopard 
has one of the largest areas of unknown distri-
bution among leopard subspecies (Jacobson 
et al. 2016), underlining important knowledge 
gaps. Moreover, the low population density 
and fragmented habitat across the region 
makes the Persian leopard susceptible to lo-
cal extinctions (Bleyhl et al. 2021). To better 
understand the distribution and abundance 
of the Persian leopard and to ensure its long-
term survival, there is an urgent need for a 
systematic monitoring of the leopard and its 
prey species. Such information would allow 
for the identification of core areas where 
leopard populations still occur, as well as 
prioritisation of conservation actions such 

as human-leopard conflict mitigation or prey 
restoration. More broadly, monitoring is a key 
step in a wider conservation planning strategy 
(Ghoddousi et al. 2019a).
One of the main challenges for monitoring the 
Persian leopard is its vast potential suitable 
habitat across its range (ca. 1,290,000 km² in 
eleven countries; Table 1; Bleyhl et al. 2022). 
Much of the Persian leopard habitat is in re-
mote and rugged landscapes, which makes 
implementing common monitoring methods, 
such as camera trapping and ground surveys, 
slow, costly and complicated. Moreover, ca. 
13% of the core habitat patches cross inter-
national borders (Bleyhl et al. 2022), including 
areas that suffer from years of armed conflicts 
and instability. Finally, at least 89% of the 
Persian leopard core habitat patches are un-
protected (Bleyhl et al. 2022), making the im-
plementation of conservation and monitoring 
activities complicated. Despite these challen-
ges, there have been sporadic national and 
international efforts to improve monitoring of 
the Per-sian leopard in recent years (Ghoddou-
si et al. 2019a, Zazanashvili et al. 2012, 2020), 
which have resulted in better information on 
the status, distribution and threats to the spe-
cies (Farhadinia et al. 2022, Ghoddousi et al. 

2022, Khorozyan et al. 2022, Ostrowski et al. 
2022). However, given the persisting critical 
conservation status of the Persian leopard in 
much of its range, and given vast areas with 
considerable uncertainty about its survival, 
there is a need to step up systematic moni-
toring and to promote information exchange 
across the region.
We first provide an overview of ongoing moni-
toring efforts focused on the distribution and 
abundance of the Persian leopard and its prey 
within the range countries. Then, we use the 
example of a recently developed monitoring 
strategy for the southern Caucasus (Ghoddou-
si et al. 2019a) to highlight how a range-wide 
systematic monitoring framework could look 
like in order to understand the outcomes of 
conservation measures and to inform future 
conservation actions.

Current monitoring efforts
The Persian leopard is a nocturnal and elusive 
species and is considered rare in most of its 
range. These characteristics, together with 
the challenges in surveying its rugged habitat 
limit the availability of data on the species, and 
apart from a number of well-known protected 
areas, basic information on its occurrence 
was largely lacking until recently. The use of  
camera traps has improved the level of know-
ledge on Persian leopard occurrence and dis-
tribution across the region. However, most of 
these efforts have been short-term and oppor-
tunistic or restricted to small areas, typically 
without coordination with other regions. To 
our knowledge, in only a handful of sites in 
some of the range countries the distribution 
and abundance of the Persian leopard have 
been consistently monitored by state agencies 
or NGOs over longer time periods (Table 1). For 
example, in the Russian Caucasus, a detailed 
monitoring framework focused on the Persian 
leopard reintroduction programme, has been 
developed and implemented (Rozhnov et al. 
2020, Rozhnov et al. 2019).

Monitoring framework in the southern 
Caucasus
Throughout the 20th century, there has not 
been systematic monitoring of leopard abun-
dance or distribution for research or conser-
vation purposes in the Caucasus, which argu-
ably contributed to the decline of the species 
and its currently perilous status in the region 
(Zazanashvili et al. 2007). In the 21st century, 
the situation improved, both regarding re-
search effort and conservation planning and 
action. For example, WWF started a leopard 
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Country Monitoring efforts Example sites

Persian leopard Prey species

Afghanistan Camera trapping and interview 
surveys in potential habitats, data 
collection on leopard mortality1

Aerial and total count surveys of Asiatic 
ibex and urial, and interview surveys in 
potential habitats1

Bamyan Plateau, Band-e-Amir National Park, 
Darwaz region

Armenia Camera trapping across selected 
monitoring units2

Occasional bezoar goat and mouflon 
block counts2

Khosrov Forest State Reserve, Arevik National 
Park, Zangezur Sanctuary, Ijevan Sanctuary, Arpa 
Protected Landscape Community Conserved Area

Azerbaijan Camera trapping across selected 
monitoring units2

Occasional bezoar goat, mouflon, roe 
deer and wild boar block counts2

Zangezur National Park, Hirkan National Park, 
Goy Gol National Park

Georgia Selected camera trapping in 
potential habitats2,3

(Double-observer) point counts for 
bezoar goat, eastern and western turs 
as well as pellet count for red deer in 
potential habitats3,4

Tusheti National Park, Pshav-Khevsureti 
National Park, Lagodekhi National Park, Borjomi 
National Park, Kazbegi National Park, Vashlovani 
Protected Area, Chachuna Managed Reserve

Iraq Camera trapping in known and 
potential habitats5

Camera trapping in known and potential 
habitats5

Proposed Qara Dagh Protected Area

Iran Centralized data collection on 
leopard mortality and sightings6,7; 
camera trapping and GPS-tracking in 
known and potential habitats8,9,10

Annual census of bezoar goat, mouflon 
and urial in all protected areas and a 
few unprotected sites6; prey population 
estimates (e.g., line transect, double-
observer point count) in a number of 
protected areas8,9,10

Bamu National Park, Tandureh National Park, 
Golestan National Park, Dena National Park, 
Kamki Wildlife Refuge, Bafq Protected Area, 
Kalmand Protected Area, Bashagard and Minab

Kazakhstan Camera trapping in known and 
potential habitats11

Point count in known and potential 
habitats

Ustyurt State Reserve, Manashi Reserve, 
proposed South Ustyurt Strict Nature Reserve

Pakistan Camera trapping in known and 
potential habitats11,12,13,14 and data 
collection on leopard mortality11 

Population surveys and camera trapping 
to monitor prey abundance12

Pir Lasoora National Park, Machiara National 
Park, Margalla Hills National Park, Ayubia 
National Park, Murree-Kotli Sattian-Kahuta 
National Park, Kalam and Bahrain Valley, Swat, 
Dir, Haripur, Kaghan and Parachinar

Russia GPS-tracking of reintroduced 
leopards, camera trapping and field 
surveys (e.g., checking kill-sites) in 
protected areas; hotline telephone 
number and system of social media 
data collection15,16

Annual census of roe deer, red deer, wild 
boar, eastern and western turs, bezoar 
goat and chamois in all protected areas 
using winter track counts in lowland 
forests and visual detection in mountain 
areas15,16

Caucasus Biosphere Nature Reserve, North-
Ossetian Nature Reserve, Federal Managed 
Reserve Tseiskii, Federal National Park Alania, 
Kabardino-Balkarian Nature Reserve, Federal 
National Park Prielbrusie, Regional Managed 
Reserve Turmonskii, Daghestan Nature Reserve, 
Federal Managed Reserve Tlyaratinskii

Turkey Camera trapping in known and 
potential habitats17

Annual census of bezoar goat and 
chamois in protected areas17

Taurus Mountains, southeastern Turkey, Lesser 
Caucasus

Turkmenistan Camera trapping in known and 
potential habitats18

Point count in known and potential 
habitats18

Badhyz Strict Nature Reserve, Kopetdag 
Strict Nature Reserve, Sunt Hasardag Strict 
Nature Reserve, Uly and Kichi Balkan ranges, 
Qarabogazgol

Table 1. Examples of the monitoring of the distribution and abundance of Persian leopard and prey across range states.

1Wildlife Conservation Society, Afghanistan Program; 2WWF-Caucasus Programme Office; 3NACRES; 4Caucasus Nature Fund; 5Nature Iraq; 6Iranian Department of Environment; 
7Fars provincial office of Department of Environment; 8Pars Wildlife Guardians Foundation; 9Hormuz Wildlife Guardians Foundation; 10Future4Leopards Foundation; 11CADI/ACBK/
CLLC;  11Wildlife Ecology Lab of University of Haripur; 12Wildlife Ecology and Conservation Lab of University of Kotli, Azad Jammu & Kashmir; 13Islamabad Wildlife Management 
Board; 14WWF-Pakistan; 15A.N. Severtov Institute of Ecology and Evolution of the Russian Academy of Sciences; 16A.K. Tembotov Institute of Ecology of Mountain Territories, Russian 
Academy of Sciences, Nalchik, Russia, 17General Directorate of Nature Conservation and National Parks; 18Team Bars Turkmenistan/CLLC
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Country No. of units Monitoring efforts Partners involved

Monitoring Survey Leopard Frequency Prey Frequency

Armenia 21 (9) 19 (4) Camera traps Entire year1 Transects, point counts Occasionally2 WWF-Armenia

Azerbaijan 7 (6) 16 (2) Camera traps Entire year1 Transects, point counts Occasionally3 WWF-Azerbaijan

Georgia 6 (6) 7 (1) Camera traps Entire year
Double-observer point 
count, pellet group count

Every three 
years4

NACRES, WWF-Caucasus Programme 
Office, Caucasus Nature Fund

1 Apart from the herb collection season (April-June) due to a higher chance of camera trap theft.
2 In spring (end of May-beginning of June) and the rut season (December)
3 Post-parturition (June-July) and the rut season (November-December)
4 Post-parturition (June) and the rut season (November-December), spring (March-April) for pellet counts

Table 2. Summary of the systematic monitoring framework implementation in the southern Caucasus. Numbers in brackets 
represent the number of units targeted at prey monitoring 

conservation programme in the southern Cau-
casus in 2001, including some monitoring of 
leopard and prey distribution (Zazanashvili et 
al. 2020). The regional strategy for leopard 
conservation and national action plans in 
Armenia and Azerbaijan further emphasised 
the importance of ramping up monitoring ac-
tivities in the southern Caucasus (Zazanashvili 
et al. 2020). Since 2018, the WWF-Caucasus 
Programme Office with support of the Con-
servation Biogeography group at Humboldt-
University Berlin has adapted their formerly 
opportunistic approach to a more systematic 
monitoring effort to generate baseline infor-
mation on the abundance and distribution of 
the Persian leopard and its prey. These efforts 
have started in Armenia and Azerbaijan, and 
are now expanding to Georgia led by NACRES 
– Centre for Biodiversity Conservation & Re-
search. The aims of this joint initiative are (1) 
to increase the spatial coverage of monitoring 
efforts to assess abundance and distribution 
of leopard and its prey; (2) to store camera 
trap data (meta- and monitoring data) syste-
matically in one database to optimise data ac-
cessibility for subsequent analyses, not only 
for leopard and its prey but also other species 
of conservation concern, and (3) to facilitate 
the exchange of findings between the coun-
tries. Here, we describe the main elements of 
this framework:
1. Systematic grid – establishing basic units 
for monitoring: For efficient monitoring of the 
abundance and distribution of leopard and its 
prey at the landscape level, the use of regular, 
systematic sampling units is important. Con-
sidering the movement patterns of the Persian 
leopard (Ghoddousi et al. 2010), a baseline 
grid of 5x5 km as the basic management unit 
was chosen. This cell size reflects the mean 
maximum distance moved by Persian leopards 
(Ghoddousi et al. 2010). However, we ack-
nowledge that leopard home ranges and long-
distance dispersals may be larger. For future 

comparative analyses and work at different 
spatial scales, sampling units with 1x1 km2 
and 25x25 km sizes were also created. The-
se are hierarchically nested so that up- and 
downscaling is easily possible.
2. Monitoring and survey units – deciding on 
the type of monitoring: Two types of cells in 
which data collection efforts take place are 
distinguished in this framework. The term 
‘monitoring unit’ is used for describing long-
term, repeated, and proactive assessments 
of abundance and distribution of leopard 
and its prey in core leopard areas (where 
leopard presence has been confirmed in the 
last 10 years). The term ‘survey unit’ is used 
to describe short-term, targeted assessments, 
such as leopard presence/absence or corridor 
assessments in areas suspected to be poten-
tially used by the Persian leopard. A clear de-
finition of monitoring and survey units allows 
for better allocation of monitoring resources 
and an adaptive system of tracking future po-
tential range expansions.
3. Leopard monitoring: Camera traps have 
been the most common and reliable source of 
data gathering on abundance and distribution 
of big cats. In both Armenia and Azerbaijan, 
the implementation of camera trapping cam-
paigns has resulted in a better understanding 
of the occurrence and movement patterns 
of the Persian leopard (Askerov et al. 2019). 
However, these efforts have been implement-
ed only in a few core areas, leaving large are-
as with uncertain or no information. As part of 
this monitoring framework, expansion of the 
use of camera traps to new units (e.g., initially 
survey units, potentially later upgraded to mo-
nitoring units) in the vicinity of monitoring units 
has been encouraged (Table 2). Furthermore, 
the use of camera trap data management 
tools to speed up compilation, management, 
and analysis from the expanding camera trap-
ping work was promoted. Camelot (Hendry & 
Mann 2018) as an open-source and easy-to-

use software was chosen. Relevant training to 
the WWF staff in handling the current and old 
camera trapping data with Camelot has been 
a part of this step, which has been initiated by 
the Humboldt-University Berlin team in seve-
ral workshops.
4. Prey monitoring: A viable population of 
large carnivores require a healthy population 
of preferred prey species (Ghoddousi et al. 
2017), hence monitoring prey abundance and 
distribution is necessary. Using the systema-
tic monitoring approach outlined above, data 
from camera traps also include information 
on prey but additional field surveys are often 
necessary for prey species in monitoring units. 
Ungulate species are the most important prey 
species for the Persian leopard (Ghoddousi et 
al. 2017). In open mountainous landscapes, 
block count surveys for bezoar goat Capra ae-
gagrus and mouflon Ovis gmelini have been 
implemented (Table 2). Moreover, regular 
monitoring of the presence of these species 
is done via so-called ‘Leopard Caretakers’, 
local individuals who use the phone applica-
tions ‘EarthBeat’ or ‘Wildwatch’, and provide 
their observation notes to WWF. Moreover, in 
Georgia, eastern tur C. cylindricornis, red deer 
Cervus elaphus and bezoar goat are monito-
red since 2010 in selected protected areas 
(all potential leopard habitat) according to the 
10-year Plan for the Monitoring of Short List 
Indicators agreed with the Ministry of Envi-
ronment Protection and Agriculture of Georgia 
(Shavgulidze 2021). Surveys have been carried 
out by NACRES with support from Caucasus 
Nature Fund and Humboldt-University Berlin, 
and the collected data could be integrated 
into the WWF monitoring database.
5. Reporting: Data collected from monitoring 
and survey units are transferred to the WWF 
country offices regularly for data curation, 
management and analysis. Results of efforts 
conducted in these units in each country are 
shared with other WWF offices in the Cau-

range-wide monitoring framework for the Persian leopard
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casus at regular intervals (Table 2). Annual 
meetings to further discuss the findings, 
challenges and cooperation opportunities 
are organised.

A range-wide monitoring framework
Based on the experiences from developing 
and implementing the abovementioned moni-
toring framework in the southern Caucasus, 
we propose concrete steps for a range-wide 
monitoring framework. As a starting point, 
we overlaid a grid network of 25x25 km2 on 
the eleven countries with recent leopard re-
cords (Table 1; Bleyhl et al. 2022). We then 
used 736 Persian leopard occurrences (Far-
hadina et al. 2022, Ghoddousi et al. 2022, 
Khorozyan et al. 2022, Ostrowski et al. 2022) 
to identify monitoring units as cells with at 
least one confirmed record since 2010 (i.e., 
the year after which occurrences were con-
sidered as ‘recent’ in this Special Issue). We 
used one confirmed record per cell to identify 
potential monitoring units in all range coun-
tries. We used a larger cell size than in the 
example in the southern Caucasus as we 
intended to pinpoint the main leopard habi-
tats within countries, as well as considering 
that logistical support for detailed surveys 
(e.g., at 5x5 km2 level) might not be availa-
ble in all countries. Nested within these 
cells, 5x5 km2 cells are ecologically justified 
units for detailed abundance and distribu-

tion surveys. We only used verified records 
(C1; Molinari-Jobin et al. 2012) and excluded 
secondary observations without hard facts 
to remain conservative in the identification 
of monitoring units. We identified 297 mo-
nitoring units (the coordinates of which can 
be made available upon request) across the 
Persian leopard range (Fig. 1), which are the 
areas of high priority for monitoring the dis-
tribution and abundance of leopard and prey. 
The highest number of monitoring units were 
identified in Iran (n = 206; 69% of all units), 
Pakistan (n = 24; 8%), Iraq (n = 9; 3%) and 
Turkmenistan (n = 9; 3%), highlighting the 
importance of technical and financial support 
for monitoring in these countries. Although 
Iran holds the largest share of Persian leop-
ard habitat (Bleyhl et al. 2022), the higher 
number of monitoring units in this country 
may reflect the efforts in consolidation of 
cases of leopard sighting and mortality in a 
centralised database (Parchizadeh and Adibi 
2019). Moreover, 30 monitoring units (10% of 
all units) crossed international borders, which 
calls for coordinated transboundary monitor-
ing efforts. Across the Persian leopard range, 
there are some regions with new sightings 
(e.g., in Kabardino-Balkaria, Dagestan and 
the Caucasus Biosphere Nature Reserve all 
in Russia) or repeated unconfirmed records 
(e.g., north-eastern Turkey), which makes 
them candidate sites for inclusion as moni-

toring units once verified records become 
available.
As a next step, organisations responsi-
ble for wildlife monitoring in each country 
should identify potential leopard habitat 
(e.g., using Bleyhl et al. 2022) in each moni-
toring unit to determine the exact areas for 
data collection. We recommend a special 
focus on camera traps as a common, effec-
tive and non-invasive method. Examples of 
camera-trapping protocols for monitoring 
Persian leopard (Ghoddousi et al. 2019a) 
and other Asian felids using rugged terrains 
such as snow leopard P. uncia (Sharma et al. 
2019) exist, which could help practitioners 
to ensure a robust design and data collec-
tion. As an alternative to camera trapping, 
questionnaire surveys and/or citizen sci-
ence approaches with local people could 
be conducted within monitoring and survey 
units as a cost- and time-efficient method to 
collect information on occurrences of leop-
ard and its prey as well as their population 
trends across vast areas. These data can be 
analysed in an occupancy modelling frame-
work to draw inferences on leopard and prey 
distribution beyond the surveyed area, as 
exemplified for northern Iran (Ghoddousi et 
al. 2020). Additionally, ques-tionnaire survey 
can help to identify units for future monitor-
ing efforts with camera traps or other field 
surveys. 

Fig. 1. The distribution of identified monitoring units (25x25 km) of the Persian leopard and its prey across eleven countries with 
confirmed presence of the species since 2010 overlayed on the distribution map of Persian leopard from Bleyhl et al. (2022).

Ghoddousi et al. 
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The occurrence and population of leopard 
and prey should be monitored regularly in 
the monitoring units (e.g., a few times per 
year) and occasionally in the survey units 
(e.g., once a year) to update their status. 
Data from continued monitoring of leopard in 
these units should be compiled and stored in 
central repository systems. Additionally, any 
records of leopard sightings (e.g., by rangers 
or local people), as well as cases of leopard 
mortality (e.g., retaliatory killing by pastora-
lists, roadkill) should be added to the same 
database according to their verifiability levels 
(Molinari-Jobin et al. 2012). Examples of such 
databases at national agencies (e.g., Iranian 
Department of Environment) and regional 
institutions (e.g., Fars provincial office of De-
partment of Environment) exist. Such data al-
lows for the assessments of a minimum leop-
ard population from individual identification, 
and estimations of density and distribution, 
all of which could shed light on the status of 
the Persian leopard and areas of high priority 
for threat mitigation.
One of the most important determinants of 
Persian leopard survival is the occurrence 
of healthy populations of its primary prey 
(Ghoddousi et al. 2017), which mainly include 
Asiatic ibex C. sibirica, bezoar goat, chamois 
Rupicapra rupicapra, eastern tur, grey goral 
Naemorhedus goral, markhor C. falconeri, 
musk deer Moschus cupreus, mouflon, red 
deer, urial O. vignei, western tur C. caucasi-
ca, and wild boar Sus scrofa (Farhadina et al. 
2022, Ghoddousi et al. 2022, Khorozyan et al. 
2022, Ostrowski et al. 2022). However, many 
of these species experience severe human 
pressures including poaching and habitat 
modifications (Bleyhl et al. 2019, Ghoddousi 
et al. 2019b, Kuemmerle et al. 2020, Soofi et 
al. 2018). Organisations should conduct regu-
lar assessments (e.g., twice a year) of prey 
abundance using available methods such as 
block counts within the outlined monitoring 
units. The use of other, more statistically 
robust, methods such as double-observer 
point count (Suryawanshi et al. 2012) in open 
landscapes, and random encounter models 
using camera traps (Rowcliffe et al. 2008) 
in forested landscapes should be considered 
once sufficient technical and financial sup-
port is provided. Importantly, prey monitoring 
methods should be further tested, evaluated 
and standardised within the Persian leopard 
habitat to allow cross-site comparisons. Fur-
thermore, the use of digital applications and 
platforms (e.g., SMART, Earthranger) could 
facilitate the consolidation and reporting of 

the field data (e.g., by protected area rang-
ers or local people). Similar to the leopard 
data, prey abundances should be stored in  
centralised databases and trends in their pop-
ulations should be closely monitored. Finally, 
data on social-ecological indicators such as 
threats to wildlife and human-wildlife con-
flict incidents could be gathered to provide a 
clearer picture on the status of Persian leop-
ard and its prey across the range.

Moving forward
Implementing a range-wide systematic mo-
nitoring framework in the vast landscapes of 
Central and Western Asia and the Caucasus 
is a challenging task given the imbalances 
in capacities and logistical support. Political 
instability, international sanctions and vio-
lent conflict in parts of the Persian leopard 
distribution on the one hand, and the low-
income status of several range countries on 
the other, further complicate a continued mo-
nitoring across the 297 units identified here. 
However, the survival of the Persian leopard 
and its prey species is yet highly dependent 
on transboundary conservation planning and 
action, such as the expansion of protected 
areas, identification and safeguarding of 
important corridors, mitigation of human-
wildlife conflict, or restoration of prey base 
– all of which should be science-based and 
planned and agreed upon within participatory 
and holistic approaches. Doing so depends 
on closely monitoring the population trajec-
tories of these species and the prevalence of 
different threats. Our suggested framework 
is modified to address the basic information 
needed for this purpose. 
Upon successful implementation of this 
framework, tracking changes in leopard ab-
undance as well as distribution could be ac-
complished over time to foster conservation 
responses. By identifying the responsible ac-
tors for collecting and compiling monitoring 
data at the national level, further infrastruc-
ture and training support could be provided to 
ramp up monitoring activities. In this regard, 
strengthening the monitoring efforts in Iran, 
which contains the vast majority of proposed 
monitoring units should be considered a high 
priority in regional conservation plans. Fur-
thermore, a high number of monitoring units 
crossed international borders, highlighting 
the need for knowledge and experience ex-
change within the region. Importantly, com-
paring the distribution of monitoring units 
with the potential leopard habitat (Bleyhl et 
al. 2022) highlights large areas of knowledge 

gaps on leopard occurrence, mostly in coun-
tries without ongoing monitoring efforts. This 
calls for broadening the focus of conservation 
support beyond the known regions of leopard 
persistence. To this end, identification of pri-
ority areas for monitoring within each country 
should be considered as the next step to bet-
ter allocate limited funding and build on the 
lessons learned from pilot sites. 
Finally, in addition to contributing to national-
level conservation targets, the monitoring 
activities will allow range states to fulfil 
their international commitments, for exam-
ple to the Convention on the Conservation 
of Migratory Species of Wild Animals CMS 
and to the Central Asian Mammals Initiative 
CAMI where Persian leopard is listed (Pro-
gramme of Work 2021-2026 Species-Specific 
Measures 19.6, 19.7 and 19.8). Similarly, the 
Range-Wide Strategy for the Conservation 
of the Persian Leopard (PeLeWG 2022) urges 
range countries to “…implement reliable 
monitoring system for Persian leopard and 
key wild prey species within and outside pro-
tected areas to guide conservation measures” 
(Objective 3). Adopting the monitoring frame-
work will allow an evidence-based approach 
to the conservation of the Persian leopard in 
the region and will facilitate transboundary 
knowledge exchange, both of which are des-
perately needed for the persistence of this 
threatened species.
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