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Abstract 
The West African giraffe (Giraffa camelopardalis peralta) was 
historically common across the Sudano-Sahelian zone. Due to 
human population growth, habitat lost, habitat degradation, 
agriculture, poaching and drought population dramatically 
decreased, and the last population survived in Niger, 
concentrated in so called “Giraffe Zone”. In 1996, the world's 
population consisted of only 49 individuals. After several years 
of intensive government effort, communities, and NGOs, the 
population has remarkably increased, and nowadays, the 
population is approximately 600 individuals. This dissertation 
thesis focuses on conservation approaches such as census 
monitoring, community engagement, habitat use, and 
translocation. It also focuses on human-giraffe coexistence, 
giraffe resting behaviour in the presence of livestock, its 
movement, and threats. As the giraffe live in human-dominated 
agro-pastoral landscapes, they, from time to time, damage 
crops, especially during the night. Although agriculture is 
primarily the primary source of income, people have a positive 
attitude towards giraffes and appreciate them as their heritage. 
Giraffe might be vigilant in close proximity to humans, but they 
feel comfortable close to livestock enough to rest next to each 
other. The harsh conditions are probably the main reason for 
the large home range, which is larger than in other studies. Even 
though giraffe are not directly threatened, some indirect threats 
can influence the population, such as human population growth, 
habitat loss and degradation, climate change, conflict, and 
unstable political situations.  
Keywords: West African giraffe, conservation, human-wildlife 
coexistence, Niger, resting behaviour 
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CHAPTER 1 

1 Introduction 

1.1 General introduction  

More than half of Earth´s surface is nowadays changed due to 

human activities (Barnosky et al., 2012), which negatively affect 

the ecosystem’s function (Foley et al., 2005). The changes are 

driven by fast human growth and their demand for food, timber, 

water, etc. (Foley, et al. 2005) not only for humans but also for 

their livestock (Sakadevan & Nguyen, 2017). Agriculture 

significantly impacts habitat loss, biodiversity loss, climate 

change, and others (Duru et al., 2015). 

Africa is rich in biodiversity and contains an estimated one-fifth 

of known species of mammals, birds, and plants (Siegfried, 

1989). However, there are many drivers to biodiversity decline, 

such as habitat loss, overhunting, disease, invasive species, 

etc. (Di Marco et al. 2014). African large mammals have lost 

59% of their population over the four decades (Craigie et al. 

2010). Moreover, the threat to biodiversity in West Africa is 

higher than in other areas of Africa, primarily because of high 

human population density, hunting, and habitat loss (Sayer et 

al. 1992). Nevertheless, the Republic of Niger undertaken 

several conservation projects with the support of NGOs and 

local population (Rabeil et al. 2014). One of the species which 

was on brink of extinction is West African giraffe.  

 
The last population of West African giraffe (Giraffa 
camelopardalis peralta) – recently proposed to be a subspecies 
of the northern giraffe (Fennessy et al. 2016; Winter et al. 2018) 
is found in the Republic of Niger, in the central region of 
plateaus and Kouré and North Dallol Bosso, about 60km south-
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east of the capital – Niamey, with extension to Doutchi, Loga, 
Gaya, Fandou and Ouallam areas. Together this area is locally 
called as the ‘Giraffe Zone’ (GZ) and forms part of the Parc W 
Biosphere Reserve covering more than 1,700 km2. The next 
closest known population of giraffe is in northern Cameroon and 
southern Chad and are Kordofan giraffe (G. c. antiquorum) 
(Fennessy et al. 2016; Winter et al. 2018). 
This IUCN Red Listed ‘Vulnerable’ subspecies, most recently 
down listed from ‘Endangered’ (Fennessy et al. 2018) yet still 
few in numbers, is threatened by various factors including 
agricultural encroachment, change and climate variability, 
human population growth and natural resource overexploitation. 
A combination of increasing fuel-wood harvesting, shifting 
agriculture in search of better soil fertility, and widespread 
pastoralism, in a country characterized by exponential human 
demographics and persistent poverty are all exerting substantial 
pressure on the sparse Sahelian vegetation and forests that 
constitute the main habitat for these giraffe. These phenomena 
coupled with dry climate, a climate change have reduced forage 
and limits access to water points, together resulting in the 
disappearance of the subspecies that was once represented 
across several neighbouring African countries e.g. Senegal, 
Mauritania, Mali, Nigeria (Ciofolo 1995). 
In 1996 it was estimated that only 49 giraffe remained in all West 
Africa, limited to an area of 840 km² of arid Sahelian scrubland 
north of the Niger River in the Kouré area, Niger (Suraud et al. 
2012). The important efforts of the Government of Niger in 
collaboration with partners (EU, UNDP, etc.) have strongly 
contributed to the giraffe growth in number. According to the 
2015 census, 499 giraffe were estimated, and the most recent 
census in 2017 estimated ~600 individuals (Zabeirou 2017).  
As the population increased, during the second National 
Strategy workshop in 2014, the translocation was discussed. 
Translocations are considered among the most powerful tools 
in biodiversity conservation maintaining or reinvigorating 
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biodiversity and ecosystem function (IUCN SSC, 2013). The 
most feasible place was selected Gadabedji Biosphere Reserve 
(GBR), ~800 km east from ‘Giraffe Zone’. In November 2018, 
the first ever translocation of the West African giraffe was 
undertaken by GCF in support of the Government of Niger, with 
assistance from local and international partners. Eight subadult 
giraffe (five females and three males) were individually 
immobilized and captured in the ‘Giraffe Zone’. After habituating 
for three weeks in the boma, they were transported to GBR 
(Gašparová et al., 2018). In 2022, another four giraffe were 
translocated into GBR. The new established satellite population 
has expanded with five new-born calves showing early signs of 
successful translocation (Gašparová et al. 2024). The 
translocation success depends on pre- and post- translocation 
monitoring, which has been performed thoroughly in the case of 
West African giraffe.  
The situation where giraffe cohabit with local people in the same 
place is not unique across Africa. The coexistence did not seem 
to rise any problems in the past, as it mentioned in Ciofolo 
(1991) and Ciofolo et al. (2000), giraffe, farmers, pastoralists 
and domestic herds lived alongside each other in totally 
peaceful way. Neither the eco-ethological studies on feeding 
behaviour made any reference to crop damages caused by 
giraffe (Ciofolo & Le Pendu 2002). However, these studies were 
focused on diurnal observation. Laboureau (1997) reported 
complains about damages on cowpea harvest and mangoes 
caused at night by giraffe. The damage was considered as 
minimal and easily controlled. The ethological study done by 
Birck (2001) shows the increase in the conflict between the local 
people and giraffe. This fact was supported by Laxereau (2004). 
The conflict situations caused that farmers have rather a 
negative view of giraffe. Yet, communities expressed a good 
tolerance degree regarding crop damage (Leroy et al. 2009). 
The most recent census before publishing Leroy´s result 
estimated 144 individuals (Saraud & Dovi 2007). Nowadays the 
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giraffe population increase, and it is estimated on ~600 
individuals. The question now is to find out if the tolerance of 
local people persists and how the higher giraffe population is 
shaping attitude and behaviour of people towards giraffe 
conservation.  
Giraffe are megaherbivore living in fission-fussion social system 
and the group size and the composition fluctuate (Gloneková et 
al., 2021; Carter et al., 2013). Temporal and spatial variation in 
group is often influenced by environmental and social factors 
(Muller et al., 2018).  Many species living in group spent less 
time by vigilance and more time with resting. Being in the group 
is beneficial but brings higher probability of predation (Creel et 
al., 2014; Beauchamp et al., 2021) competition over resources, 
risk of disease etc. (Molvar et al., 1994). To reduce vulnerability, 
megaherbivores often adopt a social resting strategy, gathering 
in groups with conspecifics or other prey species, which 
provides protection and conserves energy (Shukla et al., 2021). 
 
The West African giraffe is well adapted to harsh condition, arid 
climate and sparse vegetation. Giraffe shows seasonal 
migration to cope with the challenging environment. Their 
regular seasonal movement is linked with the forage availability 
(Ciofolo, 1995; Le Pendu & Ciofolo, 1999). In 2018 and 2019, in 
total, nineteen giraffe were satellite tagged with ossi-units to 
asses their habitat use and spatial ecology. The spatial ecology 
of giraffe was studied in the past across the continent (Le Pendu 
& Ciofolo 1999; Van Der Jeughd & Prins, 2000; Fennessy, 
2009; Knüsel et al., 2019; D´haen et al., 2019) and the range of 
space-use differ according to environment. Larger home range 
(HR) size is reported in arid environments (Fennessy, 2009; 
Flanagan et al., 2016). There is also different between methods 
which are used for analysis (D´haen et al. 2019). The HR 
estimates calculated by Autocorrelated Kernel Density 
Estimator AKDE is usually larger in comparison with 
conventional methods such as Kernel Density Estimator (KDE) 
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and Minimal Convex Polygon (MCP; Fleming et al., 2015). 
Living in anthropogenic landscape may lead to alters ecological 
processes (Newmark, 2008) and understanding of animal 
movement and their respond to disturbances is key in 
conservation. 
As a part of conservation strategies in 2020, the threat analysis 
was created for use by Niger authorities and NGOs.  The 
population is increasing but still facing several threats, which 
are more or less probable. One of it is habitat loss connected to 
agriculture and pastoralism (Walther, 2016). The woody 
vegetation in tiger bush is decreasing due to several pressures 
as fuel wood harvesting or grazing by livestock (Wu et al., 
2001). The human population growth in Niger is one of the 
fastest in the word (Potts et al., 2011) and is not connected only 
to habitat loss but also to increased infrastructure. Several 
giraffe were found death after the traffic accident. Last but not 
least, unstable politic situation and potential conflict may 
dramatically influence the whole population. 
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1.2 General aims 

This study examines the spatial and social behaviour of West 
African giraffe living only in the Republic of Niger. As a 
subspecies of northern giraffe, it was not well studied despite 
being classified as Vulnerable on The Red List of Endangered 
Species. This subspecies lives in highly populated areas, and 
their conservation depends on many factors, including the 
coexistence with local communities, understanding of seasonal 
migration, social behaviour and the importance of different 
threats. In this study, we aimed to achieve these objectives: 

• Review all available literature focused on West African 
giraffe including scientific papers and grey literature  

• Summarize past and present conservation activities, 
and evaluate their impact on the conservation of West 
African giraffe 

• Describe local people’s attitudes and perceptions 
towards giraffe 

• Explore if the presence of local people and livestock 
influence the resting behaviour of giraffe 

• Describe the seasonal movement pattern and seasonal 
home range 

• Analyse the threats the West African giraffe is currently 
facing.  
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1.3 Chapter overview  

This thesis consists of three published peer-reviewed articles, 
one set of published reports summarizing the spatial behaviour, 
and the published analysis of threats. 
The first article is a review (Chapter 2) where we focus on 
summarizing all available papers and grey literature about West 
African giraffe. We divided the literature review into parts 
focusing on monitoring and annual census, local community 
engagement, habitat use and translocation, all in the context of 
conservation activities in Niger. 
The second article (Chapter 3) is focused on coexistence of 
giraffe with local people in Niger. We compared two study sites 
where giraffe live, Giraffe Zone and Gadabedji Biosphere 
Reserve. We examined the local people’s perception and 
attitude towards giraffe.  
In the third article (Chapter 4) we describe the giraffe diurnal 
activity and the influence of people and livestock presence on 
its behaviour. We analysed and compared the distance between 
giraffe and another giraffe and between giraffe and livestock. 
We investigated if the resting behaviour is affected by the 
presence of livestock.  
The Chapter 5 focuses on the spatial behaviour of giraffe. This 
chapter consists of a summary of published periodical reports 
which were made monthly, quarterly and annually for the Niger 
authorities. This chapter describe the basic home range size 
and seasonal movement.  
The last Chapter 6 is copy of the Threat analysis, which was 
prepared for the use of Niger authorities and NGOs. Analysis 
describes the current threat and their potential influence on 
population. 
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Note: The referencing formats and guidelines of all the 
published articles were maintained according to the respective 
journal formats in the corresponding chapters. 
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CHAPTER 2 

Review 
Saving the Last West African Giraffe Population: A Review 

of Its Conservation Status and Management  
  

This chapter is a literal copy of the published article. 
 

 

 
Adapted from: Gašparová, K.; Fennessy, J.; Moussa Zabeirou, 
A.R.; Abagana, A.L.; Rabeil, T.; Brandlová, K. Saving the Last 
West African Giraffe Population: A Review of Its Conservation 
Status and Management. Animals 2024, 14,702. 
https://doi.org/10.3390/ani14050702  

https://doi.org/10.3390/ani14050702
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Simple Summary:  This review focuses on the West African 
giraffe and summarizes their past and present conservation 
management activities. It evaluates their impact to advise and 
prioritize future conservation actions moving forward. This 
review covers monitoring and annual censuses, local 
community engagement, habitat use, and translocation. 
Recommendations for the long-term conservation of the West 
African giraffe are provided as a summary.  
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2.1 Abstract 

The West African giraffe (Giraffa camelopardalis peralta) was 
historically spread across much of the Sudano-Sahelian zone 
but is now restricted to Niger. Several factors resulted in their 
dramatic decline during the late 20th century. In 1996, only 49 
individuals remained, concentrated in the ‘Giraffe Zone’. 
Conservation activities implemented by the Government of 
Niger, supported by local communities and NGOs, facilitated 
their population numbers to increase. This review summarizes 
past and present conservation activities and evaluates their 
impact to advise and prioritize future conservation actions for 
the West African giraffe. The long-term conservation of the West 
African giraffe is highly dependent on the local communities 
who live alongside them, as well as supple- mentary support 
from local and international partners. Recent conservation 
initiatives range from community-based monitoring to the fitting 
of GPS satellite tags to better understand their habitat use, 
spatial movements to expansion areas, and environmental 
education to the establishment of the first satellite population of 
West African giraffe in Gadabedji Biosphere Reserve, the latter 
serving as a flagship for the future restoration of large mammal 
populations in West Africa.  The integration of modern 
technologies and methods will hopefully provide better-quality 
data, improved spatial analyses, and greater understanding of 
giraffe ecology to inform the long-term management of West 
African giraffe. 
 

2.2 Keywords 

Community engagement; conservation translocation; Giraffa 
camelopardalis peralta; Niger; human–wildlife conflict; West 
African giraffe; wildlife survey 
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2.3 Introduction 

The West African savanna and Sahel region, historically hosting 
diverse and abundant wildlife species, now faces increasing 
pressure from an escalating human population and insecurity, 
which may lead to increased habitat loss and degradation, 
poaching, and other associated impacts [1]. Many large- and 
medium-sized mammal taxa endemic to the region have 
dramatically declined in the last century [2], e.g., West African 
lion (Panthera leo leo) [3], Derby eland (Tragelaphus derbianus) 
[4,5], African savanna and forest elephant (Loxodonta africana 
and L. cyclotis) [6,7], and cheetah (Acinonyx jubatus) [8]. The 
main drivers of such declines are similar for each species, 
including the degradation of habitat by fragmentation, illegal 
hunting (poaching), armed (civil) war, competition with livestock, 
increasing agricultural land, and climate change [9,10]. The 
majority of West Africa’s megafauna does not persist outside 
protected areas [1,11]. One of the few exceptions in the region 
is the West African giraffe (Giraffa camelopardalis peralta) 
[12,13], a subspecies of the northern giraffe (G. camelopardalis) 
[14–16], which rebounded from the brink of extinction in the mid-
1990s [17]. Found almost exclusively outside formally protected 
areas, the West African giraffe population steadily increased by 
over 1200% in the past three and a half decades, resulting in its 
downlisting from Endangered (2008) to Vulnerable (2018) on 
the IUCN Red List [18]. 
In the late 19th century, the West African giraffe geographical 
distribution ranged from Senegal in the west, through 
Mauritania, Gambia, Mali, and Niger, to western Nigeria [19].  
A number of geographical barriers, e.g., Niger River, Upper 
Guinea Forest, etc., likely prevented their distribution across 
other West and Central African countries; however, by the 
beginning of the 20th century, the West African giraffe was 
extirpated from most of its former range [13,19,20]. In the late 
1960s, only a few West African giraffe persisted in Mali, Niger, 
and Senegal [19]. 
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In Niger, the West African giraffe population was extirpated in 
the Gadabedji Biosphere Reserve (GBR) in the 1970s because 
of severe drought, which led to illegal hunting [21]. Similar local 
extirpations occurred in the Ayorou and Tanout area between 
Agadez and Zinder in the mid-1980s [22]. The first coordinated 
effort in Niger to curb illegal hunting was initiated in the early 
1980s, yet the demise of the West African giraffe continued [23]. 
In 1996, the remaining population was estimated at only 49 
giraffes, and they were geographically restricted to an area of 
arid Sahelian scrubland in the Kouré area, commonly referred 
to as the ‘Giraffe Zone’. Occasionally, individuals or small herds 
seasonally migrated from the core range west towards the Mali 
border (Ouallam) and east towards Gaya close to the Nigerian 
border [21,22,24]. 
In 2008, the first ever national strategy for giraffe conservation 
was developed together with the population viability 
assessment (PVA) [25], highlighting the need of establishing 
additional giraffe populations, understanding the habitat use of 
the giraffe, working with communities, and preventing habitat 
loss and conflicts related to the expansion of agriculture in the 
area. Similar points were raised again in the second West 
African giraffe strategy in 2016 in line with the IUCN Strategy 
planning guidelines [26]. 
Today, the West African giraffe predominantly inhabits the 
‘Giraffe Zone’, north of the Niger River around Kouré, starting 
~60 km southeast of the capital, Niamey [20,24], and Gadabedji 
Biosphere Reserve (GBR), which is located in the Sahelian 
grasslands of central Niger (Figure 2.1). 
In this review, we aimed to summarize past and present 
conservation management activities for the West African giraffe 
in Niger and evaluate their impact to advise and prioritize future 
conservation actions. 
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Figure 2.1 Historical and current distribution of West African giraffe in Niger. 

Inset shows current distribution of all four giraffe species across their range in 

Africa 

2.4 Methods 

We undertook an online review of all the relevant scientific 
publications on Web of Science and Google Scholar, in addition 
to the available grey literature (project reports, national action 
plans, conservation strategies, and theses), which highlighted 
and/or described the ecology and conservation activities of the 
West African giraffe. During the review, the following keywords 
were used to ascertain publications related to the West African 
giraffe: girafe, giraffe, Giraffa camelopardalis peralta, Giraffe 
Zone, Niger, Girafe d’Afrique de l’Ouest, coexistence. 
Additionally, we compiled an updated profile of the current 
activities around the conservation and management of the West 
African giraffe. 
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2.5 Results 

After the online keyword review of Web of Science and Google 
Scholar, only 12 scientific papers and 31 grey literature articles 
referring to the West African giraffe were found. The topics of 
the papers included conservation activities and census 
monitoring (16), conservation (13), ecology (5), threats (4), 
demography (2), human–wildlife coexistence (2), and behavior 
(1). 

2.5.1 Monitoring and Annual Census 

Understanding the dynamics of a population is critical for sound 
conservation planning and management, especially of 
threatened species [27]. For surveys, regular repeatability and 
replicability allows for a more accurate assessment of species’ 
demographic parameters [28]. When accompanied with 
individual attributed population data, e.g., age and sex, one can 
predict population growth trajectory. Importantly, understanding 
changes in population size can serve as a proxy for the 
effectiveness of conservation actions and management 
practices. 
Giraffe’s individually unique pelage pattern remains largely 
unchanged throughout their life and, as such, is a valuable tool 
for monitoring, e.g., [17,29–32]. The first individual identification 
census of the West African giraffe in Niger was conducted in 
1995 with support from the U.S. Peace Corps, resulting in  
a population estimate of 49 individuals [33]. Between 1996 and 
1999, individual giraffe photographic albums were established 
through regular surveys under the framework of the “Projet 
d’Utilisation des Resources Naturelles de la region de Kouré et 
Dallol Bosso Nord (PURNKO)”. No surveys were then 
undertaken until 2005 when J.P. Suraud, working with the 
Association for Saving the Giraffes of Niger (ASGN), re-initiated 
efforts [34,35]. Since then, an annual census in Niger, except 
for 2001 and 2003, was coordinated by the Government of Niger 
with support from local community and international NGO 
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partners [17,21,36–38]. Over the 24 years of surveying, three 
different methods have been used: (1) ground strip transects 
(2002), (2) total aerial count (2004), and, predominantly, (3) 
individual photo identification (1996 to 1998 and 2005 onwards). 
Both the ground strip transects survey (2002) and the aerial 
survey (2004) reported more bias than the ground surveys [35]. 
The ground strip transect method (10 days, 57 transects, 27 km 
long) led to more biases, such as the small number of observers 
on motorcycles, lack of individual identification data, double-
counting errors, and transect placement [35]. In contrast, the 
aerial survey was time–cost-effective and covered the whole 
core ‘Giraffe Zone’, deploying six people in three ultralight 
aircrafts undertaking half-day linear transects (1 km apart). 
However, the results were limited as a standalone assessment, 
and there was a lack of comparable data, e.g., no individual 
identification data were recorded, nor age–sex class 
information, coupled with a large underestimation of the 
population due to transect widths and limited visibility [22,35]. 
The long-term vehicle-based surveys provided the most 
exhaustive and least biased results, despite a level of reduced 
visibility and accessibility. It proved to be the most reliable 
method when giraffe numbers were low, and distribution was 
relatively restricted; hence, the timing of the survey was critical. 
However, the ground surveys were not comparatively time– 
cost-effective, especially as more people were involved over an 
increased time period, and post-survey analysis was time 
consuming. 
The annual survey systematically took place during the rainy 
season, as giraffes are concentrated on the Kouré and Fandou 
plateaus. All the giraffes observed were identified, and 
subsequently they were updated on or added (if new) to the 
West African giraffe database and initially categorized into one 
of three age classes: juvenile (6–18 months), subadult (18 
months—4 years), and adult (>4 years) [30]. In 2005, a fourth 
age class (calf—<6 months) was added to further refine the 
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population structure [35]. Each survey deployed more than 20 
people over approximately 45 days, daily searching the area in 
vehicles until no new giraffes were observed [35,39]. Most 
recently, the Giraffe Conservation Foundation (GCF) initiated a 
hot–dry season census to complement the annual survey to 
assess the most efficient population estimation method for the 
population [40].  As the population increased, individual 
identification became more challenging due to their expanded 
range, and the probability of individual misidentification was 
multiplying. Unknown, missing, double-counting, and/or 
deceased animals have likely resulted in higher annual 
population estimates in recent years. Therefore, to best counter 
these survey challenges in the future, there is a need to assess 
and develop relatively time-, cost-effective, and reliable survey 
and analysis methods to better estimate population numbers 
[40,41]. 
Since there was a low number of individuals in 1996, namely 
49, the population consistently increased.   It reached the 
highest mean annual growth rate (19%) between 1996 and 
1999, immediately following the implementation of the first 
conservation actions. Until 2005, the survey methods were 
inconsistent, and it was therefore not possible to accurately 
evaluate the annual population growth rate. In the following 10 
years, the average generation length of a giraffe [42], the mean 
annual growth rate was 14%, decreasing to 7% between 2016 
and 2019 (Figure 2.2). The population growth of the West 
African giraffe has been truly remarkable, yet the current growth 
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trend is decreasing, a likely indicator of the population reaching 
carrying capacity in the ‘Giraffe Zone’. 

2.5.2 Local Community Engagement 

During the mid- to late-1990s, the Government of Niger, 
alongside local communities with support from WWF, undertook 
the first targeted efforts to save the last West African giraffe [43]. 
In September 1996, the PURNKO program, as well as initiating 
scientific studies and monitoring the giraffe, launched several 
community projects, which led to the local cessation of 
poaching. Based on the principles of sustainable natural 
resources management, PURNKO integrated giraffe 
conservation within the protection of the “tiger bush” or “brousse 
tigrée” habitat in the ‘Giraffe Zone’ and the neighboring 

Figure 2.2 The West African giraffe population estimates in Niger from 1996 

to 2019. Note: individual photo identification was the most used survey 

method, except in 2002 when a ground strip transect was used, and in 2004 

when an aerial census was conducted. Left Y axis: the total number of 

individual giraffes counted each year. Right Y axis: ƛ represents the finite rate 

of growth calculated as (N + 1)/N), where N represents total number of 

individual giraffes counted in a specific year. 
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ephemeral river system. Among other activities, ecotourism 
opportunities were initiated alongside various development 
projects, including soil restoration, forestry, land use 
management for pastoralist and farming communities, and  
a microcredit program for women. Following the project end of 
PURNKO in mid-1999, the future development of those 
conservation actions was uncertain [34]. 
As an alternative livelihood opportunity, the Association pour la 
Valorisation de l´Ecotourisme au Niger (AVEN) was established 
in 2000 as a local ecotourism initiative to visit the West African 
giraffe. AVEN and its guides operate in the ‘Giraffe Zone’ and 
primarily cooperated with local and international tourist 
operators to facilitate tourist visits to observe the giraffe, as well 
as support local education and awareness around giraffes. In 
the late 2000s, a tourist information center and base for AVEN 
was established in Kouré with the support of international donor 
funding. In recent years, regular tourists visited during the peak 
season; however, tourism totally ceased because of the 
COVID-19 pandemic and a terrorist attack in August 2020 near 
Kouré, where six French humanitarians, their driver, and the 
President of AVEN were killed [44]. Over the past two decades, 
AVEN has played a critical role in the annual giraffe census and 
ongoing monitoring of the giraffe in the ‘Giraffe Zone’, as well as 
increasing local awareness and education. 
In 2001, the L’Association de sauvegarde des girafes du Niger 
(ASGN) was established with the support of Bioparc de Doué-
la-Fontaine and other French zoos and organizations [45]. In 
the past two decades, the ASGN has helped to protect the West 
African giraffe through targeted development programs across 
the ‘Giraffe Zone’ and neighboring areas.  Such support 
includes improving local peoples’ living conditions through 
access to water, microcredits, education, awareness, 
monitoring, and more. With an increasing giraffe range, the 
ASGN more recently expanded their field operations into the 
Dingazi Region, north of the ‘Giraffe Zone’. Importantly, the 
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positive efforts of the ASGN have been driven from  
a community-based conservation development approach with  
a direct link to the long-term management of the West African 
giraffe. 
The positive coexistence of local communities with the West 
African giraffe has resulted from direct local development and 
humanitarian assistance. Such support has inevitably been a 
key factor in curbing giraffe poaching, with relatively few cases 
reported since 2000 [34,35]. These included five vagrant 
giraffes from Niger which were poached in Mali in 2000 and two 
in Nigeria in 2007, as well as a few individual poaching cases in 
Niger ([17], I. Ciofolo pers. comm.). The coexistence of local 
people and giraffes is neither unique nor uniform throughout 
Africa, similarly, occurring in Kenya, Namibia, and Tanzania, for 
example [13]. However, the relatively harmonious coexistence 
in the first decade after the establishment of illegal hunting 
pressure in Niger was a laudable effort spearheaded by the 
government and NGOs [34,43,46,47]. 
Over the past few decades, the increasing population numbers 
and range of both humans and giraffes in Niger has led to 
growing human–giraffe conflict [47,48]. Daytime crop raiding by 
giraffes, e.g., cowpeas Vigna unguiculata, has been further 
exacerbated by the night time raiding of mangoes Mangifera 
indica [45,47–54]. In retaliation, some local community 
members have threatened giraffes by chasing them with 
modified weapons [51], with at least one giraffe being killed [43]. 
To minimize these conflicts, many local people have fenced 
their mango trees, but the fields are too large, and giraffes prefer 
foraging trees which are located within and around them ([33], 
O. Idrissa, pers. comm.). Despite a 
high tolerance towards giraffes, conflict will likely increase as 
both populations grow and competition for resources rises [54]. 
The carrying capacity of giraffes in the ‘Giraffe Zone’ is hard to 
assess; however, as the food resources decrease, giraffes are 
seeking more favorable habitats further away from the core 
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‘Giraffe Zone’, with greater food availability and fewer human 
disturbances ([35], A. Zabeirou pers. Comm.). Aside from 
natural expansion, human–giraffe conflict may likely only be 
alleviated by augmentation and the creation of new satellite 
populations of the West African giraffe in their former range 
across Niger and/or regionally. 

2.5.3 Habitat Use 

Wildlife population distribution patterns result from individual 
behavioral processes and are often associated with plant 
phenology, forage availability, reduction in competition, 
predator avoidance, and/or avoidance of harsh weather 
conditions, to name but a few [55–60]. Moreover, and in the 
context of the West African giraffe, spatial behavior may be 
influenced by increasing human population and associated 
disturbances [61]. 
The remote tracking of large mammals allows for a detailed 
understanding of individual’s movements, revealing daily and 
seasonal space-use patterns. The remote tracking of large 
mammals has become increasingly accessible, with the first 
giraffe being tracked—an Angolan giraffe G. giraffa angolensis 
in 2002 using a GPS satellite unit in Namibia [31]. The first 
tracking of the West African giraffe using GPS satellite was 
subsequently undertaken in 2010 in Niger [35]. Eight collars 
designed to sit around the base of the giraffe neck were fitted to 
females and set to send hourly positions. Unfortunately, due to 
design limitations, they were removed after three months of 
monitoring because of the irritations and superficial injuries they 
caused to the giraffes [35]. Importantly, all giraffes recovered 
well, and all individuals subsequently reproduced (A. Zabeirou 
pers. comm.). 
In a predator-free environment, the population distribution of  
a prey species is expected to be driven mostly by seasonal 
forage availability, disease, intra-specific competition, and 
human disturbances. Suraud [35] observed two separately and 
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seasonally used core home range (HR) areas of the West 
African giraffe. During the rainy season, almost all (91%) 
giraffes resided in the Kouré area, where the ‘tiger bush’ is 
highly productive. However, during the dry season, 85% of the 
giraffe population were observed in the north Dallol Bosso area, 
where the ephemeral riparian environments around 
Harikanassou and Dallol Bosso are relatively abundant in 
preferred giraffe forage: Faidherbia albida, Combretum 
glutinosum, Balanites aegyptiaca, and Prosopis africana 
[24,30,35]. Transition movements were observed late in the dry 
season (late April to late May) when the giraffe moved to the 
Kouré area, coinciding with the leaf flush of the tiger bush before 
the rains come, and at the end of the rainy season (November), 
when giraffe moved to the north Dallol Bosso area to take 
advantage of the abundant reverse phenology of F. albida 
during the dry season [30,35]. 
The first HR sizes for the West African giraffe were calculated 
using both the KernelDensity Estimator (KDE) and Minimum 
Convex Polygon (MCP), further highlighting the variance 
between the seasons. The West African giraffe average HR was 
estimated at 398 km2 (KDE)/47 km2 (MCP) during the rainy 
season and 507 km2 (KDE)/91 km2 (MCP) during the dry 
season [24,35]. It was hypothesized that giraffes avoided areas 
of increased human presence which were higher in north Dallol 
Bosso because of increased water availability and better-quality 
soils for agriculture. Despite the short-term data collection 
achieved by the initial GPS satellite collars, the preliminary 
results highlighted variances between giraffe diurnal and 
nocturnal habitat use. Their diurnal selection appears to be 
shaped by human disturbances, and giraffes moved closer to 
(and in) the villages at night, especially when a water point was 
close and the tree density was high [37]. Some giraffes 
appeared to be non-resident, occasionally migrating 
west/northwest towards the Mali border (Ouallam district), and 
others east towards the Nigerian border (Gaya district) 
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[22,24,60–62]. Seeking new habitats and the long-distance 
movement towards (and into) Mali and Nigeria associated with 
this have and will likely continue to present a poaching threat 
[22,43,60]. 
In 2018–19, 19 (15 females and 4 males) giraffes were fitted 
with GPS solar-powered satellite tags as part of the GCF’s 
collaborative Africa-wide Twiga Tracker Initiative to obtain 
updated knowledge of their habitat utilization and spatial 
ecology resulting from an increasing population and range 
extension of the West African giraffe. This activity was a key 
output in the implementation of the Government of Niger’s 
second National Giraffe Conservation Strategy [26]. The 
longevity and function of the units varied between individuals 
ranging from 2 to 28 months, with units fitted to males all 
stopping transmission prematurely, likely because of damage 
caused to the units during necking behavior. The data obtained 
were invaluable in better understanding current giraffe 
movements and habitat use, confirming previous seasonal 
migrations reported and highlighting range expansions [61,63–
65]. 

2.5.4 Translocation 

Translocations are considered among the most powerful tools 
in biodiversity conservation, with the aim of maintaining or 
reinvigorating biodiversity and ecosystem function [66]. 
Undertaking pre- and post-feasibility analysis to assess such 
actions and the subsequent success of any translocation is 
critical, although unfortunately not common. 
The establishment of a new ‘satellite’ population(s) in Niger was 
assessed and identified as a feasible and desirable measure for 
the long-term viability of the West African giraffe, and a key 
objective in both the first and second National Giraffe 
Conservation Strategy [25,26]. From a conservation 
perspective, as numbers of populations increase, the 
demographic and environmental stochasticity risks reduce. 
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An initial feasibility study to assess giraffe translocation 
potentials within Niger was presented and discussed during the 
second National Strategy workshop in 2014 [26]. The 
methodology for site selection included GIS analysis and the 
desktop review of West African giraffe historical range and other 
giraffe translocation successes, combined with detailed 
discussions with the Nigerian authorities and a participatory 
survey of 20 experts who prioritized key translocation elements 
and the most appropriate sites for release. The assessment 
proposed three potential translocation sites in Niger: (1) GBR in 
the central areas, (2) Tadrès Total Reserve in the central north, 
and (3) Park W on the southwestern border. Each of these sites 
were objectively analyzed using criteria that influenced the 
distribution and dynamic of the population, e.g., distance to 
roads, land use, percentage tree cover, human density, 
distance to river system, vegetation index NDVI, precipitation, 
and climate change [26]. Park W was selected as the most 
suitable for translocation but was rejected for political, security, 
and strategic reasons with the aim of keeping giraffes in the 
country and not too close to the neighboring Benin and Burkina 
Faso within the open Park W ecosystem. Additionally, the 
potential risk of lion predation coupled with the limited evidence 
of the West African giraffe historical presence south of the Niger 
River was highlighted. Whilst identified as a potential site, the 
GBR was not initially selected as the primary location because 
of the historical poaching in the area and high latitude linked to 
the risk of long-term climate change. However, following 
discussions at the second National Strategy workshop, it was 
subsequently recommended that the first translocation and 
establishment of a satellite West African giraffe population 
should be in GBR as local conditions had become more 
favorable [67–69]. 
Over more than a year, several meetings, workshops, and field 
visits were undertaken to assess the feasibility and plan the 
practicalities of any potential translocation [70,71]. During the 
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planning, aspects such as the siting of the boma (holding pen) 
in the ‘Giraffe Zone’ close to a secondary transport route and 
being easily accessible for the translocation truck were taken 
into account, and the route from the boma to GBR was checked 
for road condition, powerlines, and other potential obstacles. In 
GBR, the team assessed forage availability and abundance, 
access to water, security, potential release sites, and more, and 
all agreed that GBR provided a good long-term habitat for 
giraffes [70]. Once approved by the Government of Niger, the 
necessary equipment was obtained, a field recovery trailer 
(chariot) and translocation truck were assembled, and the 
bomas were built. 
In November 2018, the first ever translocation of the West 
African giraffe was undertaken by GCF in support of the 
Government of Niger, with assistance from local and 
international partners. Eight subadult giraffes (five females and 
three males) were individually immobilized and captured in the 
‘Giraffe Zone’. After habituating for three weeks in the boma, 
they were transported ~800 km east to GBR, approximately 50 
years after their local extinction [72]. Following their release, 
ongoing monitoring of the giraffe’s movements, social behavior, 
and forage preferences has been undertaken ([72], R. Zabeirou 
pers. comm.). Local community Tuareg ecoguards were 
recruited by GCF and trained in Cybertracker and Garmin 
InReach technology and worked alongside the local GBR 
rangers to monitor the giraffes as well as raise local awareness 
among communities. Additionally, in 2022, an additional four 
giraffes were translocated from the ‘Giraffe Zone’ to the GBR  
[J. Fennessy pers. comm.]. Since the translocations, all giraffes 
have successfully coexisted with the local community, including 
sharing water points with livestock. The population has 
expanded, with five calves born, showing early signs of success 
in the first five years after the initial translocation. Occasionally, 
the giraffes undertake forays out of the reserve, but with the 
support of the ecoguards, they are guided back to a stress-free 
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environment. Interestingly, the preferred forages are Ziziphus 
mauritania, F. albida, Vachellia seyal, and V. raddiana [73–75], 
which are similar forage species to those eaten by giraffes in 
the ‘Giraffe Zone’ and across their range throughout Africa [44]. 
Long-term post-translocation monitoring has and will continue 
to be crucial to evaluate their translocation success and advise 
on future translocations to GBR and other potential sites in the 
country or regionally. 

2.6 Discussion 

The conservation success of the rebounding West African 
giraffe population is a direct result of good policy, governance, 
and community-based conservation activities. However, the 
valuable community support observed to date may in time 
become compromised by the increasing numbers of not only 
giraffes, but also human and livestock populations. This, in turn, 
may lead to increased human–giraffe conflict. In understanding 
the increasing giraffe population and their relationships with the 
available resources, growing human settlements, local 
infrastructure development, etc., the continued use of GPS 
satellite technology, combined with targeted ongoing monitoring 
and adapted surveys, will help to inform better decision making. 
Additionally, to decrease the risk of stochastic events such as 
droughts, disease, insecurity, etc., which are currently a risk in 
the majority ‘Giraffe Zone’ population, further conservation 
translocations should be considered to other approved areas in 
the country and regionally, so that ‘all eggs are not in the one 
basket’. 
Long-term annual surveys of the West African giraffe population 
using ground counts methods have provided the best 
comparable data for assessing their growth and guiding 
conservation management [17,32,41]. However, with 
increasing giraffe numbers, coupled with human population and 
livestock growth in the ‘Giraffe Zone’, their range expansion [76] 
and insecurity in the region will be challenging to implement 
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population-wide targeted monitoring. The capture–mark–
recapture (CMR) methods have been successfully applied to 
other large giraffe populations across their range to estimate 
density and abundance, whilst also monitoring age- and sex-
specific survival rates and other life history parameters, all 
valuable for targeted conservation management, e.g., 
[30,77,78]. Where the range size and/or security situation does 
not allow for direct observations, data from CMR surveys in the 
most accessible areas can be used as a proxy for the validation 
of the effectiveness of other survey techniques (namely aerial 
surveys) and provide a basis for detection probability 
calculations [78]. To increase the detectability of an animal in 
an aerial survey, a camera system is used to simultaneously 
image the entire strip observed by the rear-seat observers. For 
instance, an aerial survey by rear-seat observers in Tsavo NP 
did not detect 60% of giraffe [79]. As the increased time devoted 
to processing data is considered to be the main disadvantage 
of the CMR method, the use of machine learning tools for 
automatic image recognition will become increasingly valuable, 
e.g., [80]. 
Knowledge of individual animals is additionally helpful in terms 
of genetic population management, including minimizing the 
mean kinship and the long-term effects of genetic diversity 
[81,82]. Individual identification provides an excellent 
opportunity for participatory (citizen) science projects to engage 
guides, tourists, and local communities, which, besides the 
scientific value, contribute to increased awareness and an 
enhanced positive approach towards conservation actions [83]. 
The genetic health of the West African giraffe was first assessed 
in 2008 and found to be surprisingly healthy, despite the 
bottleneck experienced during the 1990s [25]. However, these 
results are consistent with many studies of ungulates which 
tend to cope relatively well with high levels of inbreeding, 
including captive populations, which are then able to adapt 
when released into the wild, such as Przewalski horse (Equus 
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ferus przewalskii) [84], Scimitar-horned oryx (Oryx dammah) 
[85], and Arabian oryx (Oryx leucoryx) [86]. 
An integrated community-based program has and continues to 
be a crucial part of West African giraffe conservation in Niger. 
Although concerns were raised regarding long-term human–
giraffe coexistence, especially after the closure of PURNKO 
[32,46], human–giraffe conflicts have remained relatively rare 
[41,44,45,51]. However, with ever-increasing giraffe, human 
[87], and livestock [88] populations, competition for space and 
resources will rise and shape the future conservation attitudes 
and actions of the local people. Niger’s conservation policy is 
more participatory than fortress-oriented, and the coexistence 
with giraffe brings both costs and benefits to local communities, 
e.g., gaining local support, community development benefits, 
and reducing management costs [89]. Access to conservation-
related benefits can positively influence local attitudes [90]. 
However, local communities adopt participative approaches in 
different ways, and if benefits are perceived as (increasingly) 
small in relation to losses, they may not produce the required 
effect. For example, in Tanzania (Selous Game Reserve), the 
benefits are seen as minimal when compared with costs [91]. 
Wildlife can endanger human lives as well as destroy crops, 
negatively influencing people’s attitudes towards conservation. 
Thus, this can be viewed as a constraint and a burden rather 
than as a development benefit [91]. In Botswana, rural 
communities showed negative attitudes towards conservation 
despite receiving substantial benefits from the licensed hunting 
of wildlife. This negative perception was individual rather than 
community-wide, caused by wildlife crop damages, loss of 
livestock to predators, loss of land to conservation, and lack of 
control over wildlife resources [92]. In Niger, the positive value 
of giraffe for local communities was also challenged by some 
local community members, particularly as they destroyed 
individual farmer crops. And the vision of them being a national 
heritage does not seem to be shared by all [93]. Awareness 
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programs linked to giraffe conservation have aided local 
communities to value giraffes in terms of the benefits brought 
through development programs and ecotourism, but what will 
happen now that tourism is non- existent because of insecurity 
and the world COVID-19 pandemic? As one of the world’s 
poorest countries, such issues are a real threat to the long-term 
sustainability of the West African giraffe. 
Environmental shifts resulting from habitat loss, degradation 
and fragmentation, and climate change may in future be 
exacerbated by increasing human-related disturbances and 
stochastic events, limiting giraffe seasonal movements and the 
use of current key forage areas in Niger. Migratory herbivores 
adapt their behavior to cope with such changes and remain 
synchronized with the peak of food availability in the landscape 
whilst minimizing the potentially negative effects on 
reproductive success [57]. However, the growing human 
population and the destruction of habitat will likely affect the 
West African giraffe. As the population increases, we can 
expect giraffe splitting into sub-populations and broader ranging 
behavior in search of suitable forage and fewer human 
disturbances. As such, they will potentially be at greater risk to 
poaching in neighboring countries which have not had the same 
level of awareness and benefits [17]. 
Understanding the movements and habitat use of threatened 
species is essential to effective conservation planning and 
management. Wildlife tracking technology has increased our 
capacity to collect and analyze vast datasets [94]. The 
knowledge obtained is critical, from the creation/maintenance of 
corridors for connectivity [95] to the protection of key habitats 
[96] and managing isolated populations [30]. Such technological 
advances will bring about more detailed insights into the 
monitoring of West African giraffe spatial behavior, as well as 
understanding their ecological needs and guiding effective long-
term conservation in this ever-changing human-dominated 
landscape [30,97–99]. 
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A key step in the long-term conservation of West African giraffe 
is their reintroduction to GBR. The establishment of new 
satellite populations will in time lead to the improved viability of 
the taxon and lower the negative effect of potential stochastic 
events. Prolonged drought impacted large areas of the Sahel in 
the 1970s and 1980s [60,100,101]; although, fortunately, the 
dry conditions have largely been reversed by increased rainfall 
in the early 2000s, leading to the ‘regreening of the Sahel’ [102–
104]. In the context of climate change, the long-term trends in 
Niger show an average annual temperature increase of 0.21 ◦C 
and total rainfall increase by 26.3 mm per decade, despite the 
rainy days decreasing by 2.1 days/decade between 1979 and 
2015 [105]. Since 2013, Niger´s Wildlife Authority, with support 
from the UNDP Niger Fauna Corridor Project, has worked 
diligently towards restoring the GBR habitat. From a giraffe 
perspective, the southern boundary of the reserve touches the 
northern limit of agricultural land, which may in time result in 
human– giraffe conflict [67]; although, to date, this has not been 
observed. In the long-term, re-introductions of the West African 
giraffe to other sites in Niger (and regionally) will be valuable for 
their conservation. Although post-release monitoring is 
recommended [66], it is often not undertaken, and results are 
rarely published. One of the potential indicators of giraffe 
translocation success is the establishment of movement 
patterns and HR in the new location [97]. In Namibia, four out of 
six translocated Angolan giraffe established HRs, while two 
exhibited long-distance movements [97]. Ongoing monitoring of 
the giraffe translocated to GBR continues, and despite an initial 
long-distance (>100 km) movement undertaken by four 
individuals, five years post-reintroduction, the initial (and 
subsequent) giraffes are very much resident in and around the 
reserve ([72], R. Zabeirou pers. comm.). Moving forward, to best 
monitor the expanding West African giraffe population, we need 
to focus on new and/or adapted techniques for surveying and 
analysis, especially re- garding gaining a higher reliability of 
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population size estimates and/or trends. In terms of community 
conservation, increased efforts should be targeted to minimize 
human–giraffe conflict in both the ‘Giraffe Zone’ and GBR. 
Findings from targeted human dimension studies should be 
applied, and where appropriate, community-based incentives 
and livelihood opportunities should be further developed and 
linked to giraffe conservation efforts. The ongoing scientific 
interrogation of giraffe spatial movements and use will provide 
additional understanding of the mechanisms to cope with 
ecological and human-induced constraints. Additionally, the 
analyzed and modeled results can advise predictions for future 
reintroduced populations and the designing of (or maintaining) 
wildlife corridors and connectivity. Finally, the initial success of 
the GBR translocations serves as a flagship restoration 
program for large mammal populations across West Africa. In 
time, it is hoped that similar targeted efforts will be rolled out to 
secure other wildlife and habitats across the region. 

2.7 Conclusions 

To ensure the long-term coexistence of West African giraffe and 
local communities in Niger, the following is recommended:  
(1) a review of the current survey and monitoring techniques to 
help better monitor increasing population numbers and range 
expansion; (2) detailed analysis of human–giraffe conflicts, 
especially spatial crop-raiding assessment to target community-
based incentives (consolation program) in highly populated and 
expansion areas; (3) development of habitat use and landscape 
connectivity models to determine key resource use and 
availability for giraffe and predicting the future expansion of their 
range; and (4) further translocations to augment current and 
(re)establish a suitable historical giraffe range. 
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3.1 Summary 

The West African giraffe is restricted to Niger, but historically it 
inhabited much of the Sudano- Sahelian zone. The population 
is concentrated in the ‘Giraffe Zone’ (GZ), an unprotected area 
with a high human population density. Since the mid-1990s, the 
giraffe population has steadily increased mainly due to the 
collective social and conservation initiatives of the government, 
non-governmental organizations and the local community. In 
2018, the first West African giraffe satellite population was 
established through the reintroduction of eight individuals into 
Gadabedji Biosphere Reserve (GBR). In this study, we aimed 
to describe the current state of human–giraffe coexistence, 
human attitudes towards giraffe and human habits of natural 
resources use through a questionnaire survey conducted in the 
GZ and GBR. Although most of the GZ respondents highlighted 
crop damage caused by giraffe, we also found overall positive 
attitudes towards the animals. Most respondents from both sites 
expressed positive attitudes towards giraffe, highlighting that 
they do not see poaching as a major current threat. However, 
the giraffe population continues to be directly threatened by 
habitat loss through firewood cutting, livestock overgrazing and 
agriculture expansion. Long-term conservation of the West 
African giraffe is dependent on better habitat protection and 
understanding of current human–giraffe coexistence through 
ensuring that giraffe presence will benefit local communities 
across their range. 

3.2 Keywords 

Attitude; crop damage; Giraffa camelopardalis peralta; human–
wildlife coexistence; natural resources use; Niger; West African 
giraffe 
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3.3 Introduction 

Reconciling human development and biodiversity conservation 
is one of the most urgent and largely unresolved challenges of 
the Anthropocene (e.g., Tucker et al. 2018, Lindsey et al. 2022). 
At a global scale, more than 1 million species are effectively 
threatened, directly and indirectly, by human activities (IPBES 
2019), associated with rapid human population growth and 
demands for resources, agricultural expansion, infrastructural 
development and more (Tilman et al. 2017). Small-holder 
agriculture has a relatively large impact on deforestation and 
biodiversity loss in human-dominated landscapes (Millennium 
Ecosystem Assessment 2005, Perrings & Halkos 2015), with 
large mammals being particularly at risk (Cardillo et al. 2005). 
However, wildlife holds significant cultural heritage value not 
only for local people, but also for people across the world 
(Macdonald et al. 2015). 
The West African giraffe (Giraffa camelopardalis peralta) was 
historically spread across much of the Sudano-Sahelian zone 
but is now restricted to Niger (Suraud et al. 2012, Brown et al. 
2021). Several threats related to human population growth, 
including poaching, habitat loss and fragmentation, caused its 
dramatic decline during the later twentieth century (Fennessy et 
al. 2018). In 1996, only 49 individuals remained, concentrated 
in the ‘Giraffe Zone’ (GZ) – a community area commencing  
c. 60 km from the capital, Niamey (Ciofolo 1998, Le Pendu  
& Ciofolo 1999). From the mid-1990s, the giraffe population 
rebounded from the brink of extinction following targeted 
conservation efforts (Suraud et al. 2012, Fennessy et al. 2016, 
2018). 
The Government of Niger, with the support of local communities 
and local and international non-governmental organizations 
(NGOs), undertook concerted efforts to establish development-
linked livelihoods and awareness programmes throughout the 
GZ whilst fighting against giraffe poaching. Three targeted 
initiatives were the Projet d’Utilisation des Ressources 
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Naturelles de Kouré et du Dallol Bosso nord (PURNKO, ‘Use of 
the Natural Resources of Kouré and Northern Dallol Bosso 
Project’) and two giraffe-centred local associations working 
directly with communities on a range of activities including 
micro-financing, water provision, habitat restoration, 
environmental education and ecotourism: the Association to 
Safeguard Giraffe of Niger (ASGN) and the Association pour la 
Valorisation de l’Ecotourisme au Niger (AVEN; ‘Association for 
the Valorisation of Ecotourism in Niger’; Fennessy et al. 2018). 
Local development and humanitarian assistance have been 
critical to the positive coexistence of local communities with 
giraffe. Such coexistence assumes willingness to share the land 
and natural resources with the animal for the sake of both 
humans and wildlife (Pooley 2021). 
In 2018, the first ever reintroduction of West African giraffe in 
Niger was undertaken by the Giraffe Conservation Foundation, 
the Government of Niger and partners supporting the 
implementation of the country’s National Giraffe Conservation 
Strategy. Eight giraffe were reintroduced from the GZ into their 
former habitat in Gadabedji Biosphere Reserve (GBR; 
Gašparová et al. 2018). The first ever International Union for 
Conservation of Nature (IUCN) Red Listing of the West African 
giraffe resulted in it being categorised as Endangered (in 2008). 
Today, the population is estimated at c. 600 individuals (Brown 
et al. 2021). In 2018, the West African giraffe was downlisted to 
Vulnerable on the IUCN Red List (Fennessy et al. 2018). 
The increasing populations of both humans and giraffe have 
exacerbated human–giraffe conflict in the GZ (Leroy et al. 2009, 
Ministry of Environment 2015), fuelled by damage inflicted on 
subsistence farmers, especially their cowpea crops (Vigna 
unguiculata) and mango trees (Mangifera indica; Laboureau 
1997, Luxereau 2004, ASGN 2018, Rabeil et al. 2019). In 
response to such damage, some local community members 
have threatened and/or killed giraffe (ASGN 2018, Rabeil et al. 
2019, ARM Zabeirou pers. comm. 2022). Many farmers have 
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fenced their mango trees, but their fields are too large to protect 
all of the trees, and giraffe prefer to forage from trees that are 
located within and around these fields (Suraud 2011). Despite 
a seemingly high tolerance towards giraffe, such conflict will 
probably continue to increase as both populations grow and 
competition for limited resources increases. This may shape the 
future perceptions and attitudes of the local people towards 
giraffe conservation efforts (Ruppert et al. 2022). As such, it is 
crucial to understand the current situation and assess changes 
over time as to whether the benefits of living with giraffe 
outweigh the costs of coexistence. 
In this study, we aimed to: (1) describe the current situation of 
the West African giraffe in a human-dominated landscape; (2) 
assess local people’s attitudes and perceptions towards giraffe; 
and (3) understand local people’s habits and practices of natural 
resource use in the GZ and GBR to inform the development of 
beneficial human–giraffe relationships in both areas. 
 

3.4 Methods 

3.4.1 Study area 

The GZ lies in a transition area of the W Park Biosphere 
Reserve; however, it is not officially delimited, nor is it a formally 
protected area. It is spread across the central plateaus of Kouré 
and North Dallol Bosso, commencing c. 60 km south-east of the 
capital, Niamey. The human population of Niger is estimated to 
be c. 23 million people from several ethnic groups: Hausa 
(>50%), Zarma (21%), Touareg (11%), Fulani (6.5%) and other 
minorities (Fuglestad & Diouldé 2021). People from three of 
these ethnic groups live in the GZ for at least some of the year. 
In the rainy season (June–September), farmers from the 
sedentary Zarma ethnic group practise extensive subsistence 
farming of cereal crops such as millet, sorghum, beans and corn 
(Ciofolo 1995). Herders from the Fulani and Touareg ethnic 
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groups live in isolated encampments and move across the 
plateaus with their livestock (Ciofolo 1995). 
As the only formally protected area in the Nigerien Sahelian 
zone, GBR lies in the Sahelian grasslands of central Niger and 
has been legally protected as a Forêt classée et reserve de 
faune (a forest reserve and faunal reserve) since 1965 (Simonet 
2018). Since 1992, dry season (October–April) grazing by local 
communities within GBR has been permitted under the 
agreement between the Directorate of National Parks and 
Reserves (DPN/R) and the Chefs de Groupement (regional 
authorities working in GBR; Wacher 2010). However, camping, 
grazing at night, cutting of trees to feed livestock and hunting 
are forbidden, although this is not always strictly complied with 
(Wacher 2010). The local Touareg and Fulani people living 
around GBR are nomadic, whilst the south is settled by Hausa, 
who practise agriculture and livestock husbandry (UNESCO 
2020). 

3.4.2 Data collection 

In July 2020, face-to-face questionnaire surveys were 
undertaken in both the GZ and GBR study sites (Appendix S1). 
The survey was conducted by one of the co-authors (ARAM), 
who is local and with whom the respondents felt more confident. 
Prior to any interview, the research was explained to the 
authorities of each village, and they were asked for permission 
to conduct the survey. The questionnaires were prepared in 
French whilst the questions were asked in a local language 
(Zarma or Hausa). The answers were recorded in French and 
later translated into English. The questionnaires were divided 
into four subcategories, each with a series of questions (ranging 
from two to six) and answer opportunities (dichotomous, five-
point Likert-type scale or open-ended; see Table 3.1 for exact 
wording and coding). 
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3.4.3 Data analysis 

Data were entered into an Excel file and prepared for analysis 
by classifying and manually coding the responses so they could 
be processed by R software (R Core Team 2021). We reduced 
the original dataset as not all variables were relevant for the 
multivariate analysis. We then analysed response variability 
among the respondents through a multiple correspondence 
analysis (MCA) using the FactoMineR package (Lê et al. 2008) 
that allows qualitative datasets with many categorical variables 
to be processed and provides robust results when the number 
of interviewees exceeds 100 (Pagès 2014). A first MCA was 
computed based on 19 active variables and 8 supplementary 
variables (see Table S 3.1), which allowed us to identify 14 
outliers. Because of the sensitivity of MCAs to outliers, these 
were removed from the dataset, and we processed a second 
MCA by using 17 active variables because 2 of the 19 active 
variables showed no variability after the outliers’ removal. For 
the attitude-related questions, we used Cronbach’s α to 
measure the internal reliability of the responses (Tavakol  
& Dennick 2011). One of the questions – ‘I would be happier if 
there was no giraffe in the area’– was removed as it lowered the 
consistency among the variables (see Table S 3.2). Pearson’s 
χ2 tests were used to analyse the correlations between couples 
of variables in IBM SPSS Statistics for Windows, version 27 
(IBM Corp., Armonk, NY, USA).  
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Subcategory   Question  Answer 

1. Natural 
resources 
and potential 
issue with 
giraffe 

a. Do they eat your crops? Yes/No 

b. What do they eat? Open ended 

c. Do they trample on your crops? Yes/No 

d. How do you protect your crops? Open ended 

e. Do you graze the cattle? Yes/No 

f. Where do you graze it? Open ended 

2. Benefits and 
attitudes 
towards 
giraffe 

a. Is the giraffe presence beneficial? Yes/No 
b. Do they allow you to get extra money? Yes/No 
c. Do you have job in giraffe conservation 

or tourism? 
Yes/No 

d. Do you enjoy seeing giraffe? Likert scale 
(Strongly disagree 
(Strongly agree) 

3. Threats to 
giraffe 

a. What can cause death nowadays? Open ended 
b. Are giraffe poached? Yes/No 

4. Socio-
demographic  

a. Age Open ended 

b. Ethnicity Open ended 

c. Main family income Open ended 

d. Gender Male/Female 

 

 Table 3.1 Examples of the questions asked divided into subcategory and answer 

type. 
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3.5 Results 

3.5.1 Respondents’ socio-demographic profiles 

Of the 297 respondents (208 in the GZ and 89 in GBR), the 
majority were male (75.4%; Table 2). Most respondents were 
middle-aged (54.9%), followed by older adults (33.7%) and 
young adults (11.4%; Table 2). Three ethnicities were 
represented: (1) Zarma (64.3%), (2) Touareg (17.1%) and (3) 
Fulani (17.1%). Most respondents were farmers (68%), 29.3% 
were herders and other occupations were minor (2.7%). Family 
income mainly came from agriculture (41.1%) and pastoralism 
(23.6%), followed by trade (15.2%), income from families living 
in urban zones (7.7%) and other incomes including undeclared 
incomes (12.5%). The majority (92.3%) of respondents did not 
have any education, 4.7% had only primary school education 
and <3.0% had attended tertiary education (Table 3.2). 

3.5.2 People’s use of natural resources 

Respondents’ gathering and use of natural resources were 
focused on subsistence crop farming (100% in the GZ and 7.9% 
in GBR), cattle grazing (63.5% in the GZ and 100% in GBR) and 
fuelwood harvesting (86.5% in the GZ and 91.0% in GBR). In 
GBR, 96.6% of respondents claimed that they grazed cattle in 
the Reserve and only during the determined period (dry season; 
98.8%). A minority grazed cattle outside of the Reserve (3.4%) 
or they did not know whether they grazed them inside of the 
Reserve (1.2%). Most respondents from the GZ (87%) 
harvested fuelwood in the area where they lived; 6.1% of them 
did this very often, 92.8% did this sometimes and 1.1% did this 
rarely. Most respondents from GBR (92.1%) harvested 
fuelwood, and all of them did this in the morning. Moreover, 
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28.0% stated that they harvested fuelwood inside the Reserve, 
and 60.9% did this throughout the year. 

3.5.3 The benefits and detriments of human–giraffe 

coexistence 

The majority (82.7%) of respondents in the GZ complained 
about crop damage caused by giraffe, while none complained 
of such an issue in GBR. All GZ respondents who reported an 
issue with giraffe (57.9%) highlighted crop damage (χ2 = 303;  
p < 0.001) as the key threat, and this included the eating of 
crops (100%) and trampling (65.5%). The saliency of crop 
damage depended on the site (χ2 = 180; p < 0.001), people’s 
occupation (χ2 = 173; p < 0.001) and ethnicity (χ2 = 204;  
p < 0.001). Farmers in the GZ, who have Zarma ethnicity, 
responded as being the most vulnerable to damage, especially 

 
  GZ (%) GBR (%) 

Gender Male 149 (71.6) 75 (84.3) 

Female 59 (28.4) 14 (15.7) 

Age Young (25-35)  15 (7.2) 19 (21.3) 

Middle age (35-
55) 

117 (56.3) 46 (51.7) 

Old (>56) 76 (36.5) 24 (27) 

Ethnicity Zarma 191 (87) 0 

Touareg 14 (6.7) 39 (43.8) 

Fulani 3 (1.4) 50 (56.2) 

Occupation Farmer 202 (97.1) 0 

Herder 0  87 (97.8) 

Other 6 (2.9) 2 (2.2) 

Education No education 191 (91.8) 83 (93.3) 

Primary 10 (4.8) 4 (4.5) 

Secondary 0 2 (2.2) 

College 6 (2.9) 0 

Lyceum 1 (0.5) 0 

 

Table 3.2 Summary of the socio-demographic parameters of the respondents 

in the surveys from both study sites, including total count and percentages. 
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as farming was their main occupation. The most damaged crops 
were cowpeas (V. unguiculata; 83.3%) and mangos (M. indica; 
51.1%); others were sorghum (Sorghum bicolor), moringa 
(Moringa oleifera), peanuts (Arachis hypogaea) and baobab 
fruit (Adansonia sp.; Figure 3.1). Almost all damage incidents 
(97.7%) occurred at night. People’s responses to damaged 
fields were to protect their crops, either in the field or in 
granaries; the crop damage and protection were correlated with 
each other (χ2 = 182; p < 0.001). The main types of protection 
were bringing the harvested crops home (54.8%), putting them 
into storage (21.0%) and building a moat as a barrier (20.4%), 
especially around mango trees (93.8%). Some 61.0% of 
farmers indicated that when they observed giraffe close to their 
fields or granaries they would chase them away. 
With respect to benefits associated with giraffe conservation, 
micro-credits (32.2%), and the construction of water points 
(27.1%) were the most reported in the GZ. A few additional 
benefits included the provision of wire mesh to protect fields 
(7.1%), the construction of latrines (7.1%), healthcare (6.2%), 
baobab nurseries (3.8%) and rehabilitation of habitat (1.4%). In 
GBR, no one interviewed indicated any benefits. Overall, 
respondents claimed that the presence of giraffe did not directly 
benefit most residents financially (86.1% GZ; 97.8% GBR). 
However, the possibility of receiving extra money depended on 
study site (χ2 = 9.12; p = 0.003), with the possibility of receiving 
extra money being higher in the GZ. In addition, the 
respondents from the GZ had more opportunities to be involved 
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in ecotourism and giraffe conservation than those in GBR  
χ2 = 41.6; p = 0.00 

3.5.4 Attitudes towards giraffe 

The first MCA highlighted a clear separation along the first 
dimension between respondents in GBR and respondents in the 
GZ (Fig. 2a); this was mostly explained by respondents in GBR 
declaring there to be no issues and no crop raiding caused by 
giraffe in contrast to respondents in the GZ (Figure 3.2b). 
Interestingly, despite the issues that they reported, respondents 
in the GZ also declared that they derived benefits from giraffe. 
The second dimension of the MCA was mainly structured by  

Figure 3.1 Percentage representation of respondents’ answers 

according to the crops that were eaten by the giraffe in the ‘Giraffe 

Zone’. The category ‘other’ includes aubergine, manioc and fruit of the 

African fan palm (Borassus aethiopum). 
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a few outliers who harboured a relatively negative attitude 
towards giraffe, as they disagreed with statements such as  
‘I enjoy viewing giraffe’ or ‘I would be sadder without giraffe’, or 
they considered that they would be happier without giraffe 
(Figure 3.2b). 
A second MCA without the 14 outliers confirmed the separation 
between respondents from the GZ and those from GBR (Figure 
3.3a). The first dimension of the MCA tended to separate 
respondents who reported issues related to giraffe, in particular 
crop raiding, from those who reported no such issues (Figure 
3.3b). The second dimension was linked to respondents’ 
positive attitudes towards giraffe. 
Thus, the second MCA highlighted that vulnerability to crop 
damage did not influence people’s attitudes. This was further 
supported by the fact that 93.6% of respondents considered that 
the giraffe population should increase in the next 3 years, and 
97.0% of them preferred to have giraffe nearby rather than 
none. A strong positive attitude towards giraffe was also 
apparent from the answers to the questions about their 
happiness and enjoyment of nearby giraffe, even though their 
presence was not always seen as beneficial (66.3%). There 
was a high consistency among answers related to attitude 
(Cronbach’s α = 0.856). The positive feelings and attitudes 
(48.1%) were further supported by those indicating that they did 
not poach giraffe because they liked to see them. Most 
respondents (77.4% in the GZ and 64.0% in GBR) indicated that 
giraffe deaths are today predominantly due to natural causes, 
whereas the historical threats were more variable, with 
poaching being the second most common cause (Table 3.3). 
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3.6 Discussion 

We found that the GZ and GBR residents held overall positive 

attitudes towards living with giraffe and considered them part of 

their heritage, despite the increasing reports (ARM Zabeirou 

pers. comm. 2022) of damage caused to crops and the general 

lack of direct benefits from giraffe presence. 

Conflict with wildlife is not a new or unique phenomenon in Niger 

(Woodroffe et al. 2005, Watve et al. 2016), and across Africa 

 

Answer According 
to you, what 
is the major 
threat which 
could cause 
the death of 
a giraffe in 
the past? 
(%) 

According 
to you, 
what can 
cause the 
death of a 
giraffe 
now? (%) 

Natural death 0 220 (75.1) 

I do not know 87 (29.3) 48 (16.2) 

Poaching 74 (25.6) 0 

Accident on road 28 (9.4) 0 

Drought 27 (9.1) 1 (0.3) 

Illness 18 (6.1) 26 (8.8) 

Deforestation 17 (5.7) 1 (0.3) 

Fall into hole 16 (5.4) 1 (0.3) 

Fighting (necking) 13 (4.4) 0 

Stuck in mud 12 (4) 0 

Parturition 11 (3.7) 0 

Bushfires 6 (2.4) 0 

Population 
explosion 

4 (1.3) 0 

Snake bite 3 (1) 1 (0.3) 

Starvation 0 1 (0.3) 

Table 3.3 Historical and current threat responses 

regarding giraffe in the study areas. Note that the 

question was open-ended and multiple answers were 

possible. 

 



69 

 

herbivores such as hogs/pigs (Potamochoerus sp.), African 

savannah elephant (Loxodonta africana) and hippopotamus 

(Hippopotamus amphibius) cause varying degrees of loss and 

damage to agricultural fields, leading to clashes as to how to 

manage wildlife (Woodroffe et al. 2005, Gross et al. 2018, 

Adeola et al. 2022). Moreover, damage to physical property and 

even severe injuries or deaths amongst humans, although not 

caused by giraffe, continue to occur (Compaore et al. 2020, 

Marowa et al. 2021). However, the impact of crop damage 

caused by the West African giraffe in Niger is possibly unique in 

Africa (Leroy 2009). Whilst this scenario is less dangerous for 

human safety, the potential impact on individual livelihoods may 

in future result in increased retaliation, thus negatively 

impacting human–giraffe coexistence (Leroy 2009, Ruppert et 

al. 2022). Whilst negative attitudes towards wildlife stemming 

from human–wildlife conflict have been observed (Gross et al. 

2018), people are often positively biased towards some animals 

more than others due to aesthetic appreciation. This can 

influence their conservation decision-making (Stokes 2007, 

Marešová & Frynta 2008, de Pinho et al. 2014). In general, the 

attitudes of people living with giraffe across Africa are mostly 

positive (Hamutenya et al. 2022, Ruppert et al. 2022), and the 

animals are viewed as ‘attractive’ enough for them to be 

considered worth protecting (de Pinho et al. 2014). 

We observed a significant difference in terms of resource use 

and management in the two areas that giraffe inhabit in Niger. 

This was a result of both the significantly larger population in the 

GZ (c. 600 individuals; Zabeirou 2018) versus GBR  

(8 individuals; Gašparová et al. 2018) and the subsistence 

nature of people relying on agriculture; for example, crop 

production was the main form of subsistence farming in the GZ, 
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whereas pastoralism was predominant in GBR. Despite GBR 

being a formally protected area, it allows grazing of cattle during 

the dry season, and although firewood cutting and collection are 

prohibited, this is not strictly enforced (Wacher 2010). In 

contrast, the GZ is an unprotected area, and the preferred 

vegetation type of the giraffe – tiger bush – is seemingly facing 

ongoing pressure from cattle grazing and firewood cutting for 

the local and capital city markets (Morou et al. 2011, Ismael et 

al. 2020). Such pressure has led to increased habitat 

degradation, resulting in reduced giraffe forage available 

andincreased bare soil (Wu et al. 2000), which directly and 

indirectly threaten the long-term conservation of the giraffe. 

In the GZ, giraffe preferred foraging for cowpeas and mangos, 

predominantly during the night, despite them not being the most 

planted crops (Leroy 2009). In the last few decades, local 

people have increased efforts to protect their crops from giraffe, 

such as by digging moats around mango trees and storing 

harvested crops in granaries as soon as possible rather than 

leaving them in the field (Leroy 2009, Sogbohossou et al. 2013). 

In some landscapes, protected areas have positive economic, 

social and environmental impacts on local people, both directly 

and indirectly (Andam et al. 2010). In the GZ, the main 

perceived benefits reported were monetary, despite direct 

financial benefits not being received. However, many 

respondents were receiving support indirectly through a local 

micro-credit scheme (ASGN 2018). Since 2001, this scheme 

has provided support to women living in the GZ by helping them 

to develop their own income- generating activities (ASGN 

2018). This support was directly linked to local giraffe 

conservation development issues, enabling these women to 

offset losses caused by giraffe. Since 2000, some community 
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members have worked as local giraffe guides and educators for 

AVEN in the GZ, thus allowing them to benefit from tourism and 

international NGO support (ARM Zabeirou pers. comm. 2022); 

however, tourism worldwide was negatively impacted by the 

COVID-19 pandemic, and related conservation efforts have 

also suffered (van der Merwe et al. 2021). 

While ecosystem services were not highlighted as a benefit, 

respondents generally indicated that giraffe were important to 

the area in terms of value to the environment and local heritage. 

Such attitudes were a testament to the benefits that the giraffe 

bring to the community, led by the government and NGO 

partners. Overall, local communities held positive attitudes 

towards giraffe in the GZ and GBR despite negative livelihood 

impacts, as reported elsewhere (Sekhar 1998, Granados  

& Wladji 2012, Megaze et al. 2017, Allendorf 2022). 

Unsurprisingly, the community in the GZ was concerned about 

crop damage while simultaneously appreciating the monetary 

and non-monetary benefits of giraffe. Whether or not the costs 

were considered to outweigh the benefits depended on the 

individual. 

Currently, the main threats facing the giraffe in Niger are both 

natural deaths and road accidents (Zabeirou 2018, 2019). 

However, poaching does occur, and data on poaching are not 

easy to obtain where it occurs at the periphery of the GZ. The 

last major incident occurred in 2017, when five giraffe were 

killed by armed bandits close to the border with Mali (Zabeirou 

2018). In the same year, eight more individuals died, one as a 

result of a road accident (Zabeirou 2018). In 2018, eight giraffe 

died, three from natural causes, four from traffic accidents and 

one from falling into a well (Zabeirou 2019). Since 2019,  

22 individuals have been found dead, some of them because of 
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road accidents, but some probably died of injuries caused by 

people defending their crops (ARM Zabeirou pers. comm. 

2022). 

The Nigerien populations of the West African giraffe, people and 

livestock are growing, as are the pressures on natural 

resources. Currently, and over the past few decades, human–

giraffe conflict has resulted in crop losses. Local communities, 

in particular women, have benefitted from living with giraffe 

through micro- credit schemes, the benefits of which to date 

have overweighed any costs incurred. In the long term, it will be 

important to provide ongoing support to those living alongside 

giraffe and link benefits with conservation development 

activities to sustain human–giraffe coexistence into the future. 
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3.8 Supplementary materials  

 

3.8.1 The questionnaires used for the survey 

 
The questionnaire used for Giraffe Zone 
 
Village……………………………….Number…………… 
Date…………………… Start time……….  
Interviewer Name……… 
 
1. What do people think about giraffe presence 
1.1. Do you have any issues or concerns of having giraffe live nearby?  
1.2. Do they eat your crops? If yes, then for each crop… 
What do they eat? Quantity   Day time (DAY/NIGHT) Season (hot 

dry/cold dry/rainy)  
1.3. Where do you grow your crops? Inside of the area where I live, 

outside of the area, in different area- what area? ___________ 
1.4. Do they trample on your crops? YES/NO 
1.5. If yes, how often does it happen? Never, Rarely, Sometimes, Very 

often, Always 
1.6. How do you protect your fields/granaries? 
1.7. What do you do if you see giraffe close to your field or granaries? 
1.8. Do you own and/or graze cattle? YES/NO 
1.8.1 Where do you or someone in your behalf graze your cattle? Inside of 

the area where I live, outside of the area, in different area- what area? 
___________ 

1.8.2.  How often do you meet giraffe while you graze your cattle? Never, 
Rarely, Sometimes, Very often, Always 

1.8.3.  Have you had some problem with giraffe during this activity? 
YES/NO 

1.8.4. What do you do when you meet giraffe? 
1.9. Do you harvest fuelwood and/or timber? YES/NO 
1.9.1. Where do you harvest fuelwood/timber? Inside of the area where I 

live, outside of the area, in different area- what area?  
1.9.2.  How often do you harvest fuelwood/timber? Never, Rarely, 

Sometimes, Very often, Always 
1.9.3.  How often do you meet giraffe when you harvest fuelwood/timber? 

Never, Rarely, Sometimes, Very often, Always 
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1.9.4. Have you had any problem with giraffe when you were harvesting 
fuelwood/timber? YES/NO 

1.9.5.  What do you do when giraffe is close to you? 
1.10. Do they pose any other problems, according to you? If so, can you 

elaborate on each problem? 
1.11. Do you think of any benefits of having giraffe´s living nearby? For 

each benefit, could you elaborate and explain? 
1.12. Do they allow you to get extra money? 
1.13. Do you feel happy to have them nearby? 
Overall, do you agree with the following statements: 
- I would be happier if there was no giraffe in the area. Fully agree/Somehow 

agree/ Somehow disagree/Fully disagree 
- You would be less happy if there was no giraffe in the area. Fully 

agree/Somehow agree/ Somehow disagree/Fully disagree 
- I prefer having giraffes nearby rather than having no giraffe at all. Fully 

agree/Somehow agree/ Somehow disagree/Fully disagree 
1.14. Have you received any gift from tourists coming to see giraffe? 

YES/NO/DO NOT WANT TO ANSWER 
 
1.14.1.  What kind of gift? Do you have any idea about the value of the gift? 
  
1.15. Do you have a job in tourism that is related to the presence of giraffe? 

YES/NO/DO NOT WANT TO ANSWER 
 
1.16. Do you have a job in giraffe conservation? YES/NO/DO NOT WANT 

TO ANSWER 
 
1.17. Do you enjoy seeing giraffes?  Fully agree/Somehow agree/ 

Somehow disagree/Fully disagree 
1.18. Do you eat giraffe’s meat? Never/Once a year or less/Several times 

a year/Every month or more 
 
1.19. Do you use any other parts of giraffe. YES/NO (if yes, which parts 

and in what purpose?) 
 
1.20. Do you think giraffes help you with the working of the savannah. 

YES/NO (if yes, can you explain?) 
 
1.21. How many giraffe do you think currently live in this area? 
 
1.22. Is this number of giraffe for you in this area: Far Too Little, Too Little, 

About Right,  
Too Many, Far Too Many 
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1.23. Do you think the number of giraffe in this area in the next 3 years 

should: Decrease a lot, decrease a little, stay the same, increase a little, 
Increase a lot 

 
2. How do people know about giraffe? 
2.1. Have you already seen a giraffe in the wild with your own eyes? 

YES/NO 
2.1.1. If yes, how many times?  
A) Less than once a year  
B) Once a year  
C) Once a month 
D) Once a week 
E) More  
F) Never 
G) Other__________ 
 
2.2. When is the last time you saw giraffe in the wild with your own eyes? 
A) Less than year ago 
B) Year ago 
C) Month ago  
D) Week ago 
E) Less than week ago 
F) Other_____________ 
 
2.3. Have you heard people from your family, village or friends talking 

about wild giraffes? YES/NO 
2.3.1. If yes, how many times?  
A) Less than once a year 
B) Once a year  
C) Once a month 
D) Once a week 
E) More  
F) Never 
G) Other______________________ 
 
2.3.2. Have you heard about giraffe from the TV? YES/NO If yes, how many 

times?  
A) Less than once a year 
B) Once a year  
C) Once a month 
D) Once a week 
E) More  
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F) Never 
G) Other____________ 
 
3. Threats 
3.1. According to you, what is the major threat which could cause the 

death of a giraffe in the past?  
3.2. Do you think this cause could make giraffe disappear from this place? 
3.3. According to you, what can cause the death of a giraffe now? 
3.4. Are the giraffe poached? If not… 
3.4.1.  Why don't you (and people of the area) poach them? 
3.4.2. If yes, what are the reasons why people poach them? 
4. Personal questions 
4.1. Gender 
4.2. Age 
4.3. Role in household  
4.4. How long have you lived in this community?   
4.5. Ethnicity  
4.6. The main occupation? Livestock herder/pastoralist, Livestock broker 

– buys and sells, Crop farmer, Tourism worker, Business (except 
livestock), wildlife related, Other 

4.7. Does most of your family’s income come from: Livestock sales, 
Subsistence from livestock, Tourism, Wildlife-related, Business  

4.8. What is your highest level of completed education? None, primary, 
secondary, university, post-grad  

4.9. Total number of adults living in the household 
Total number of children living in the household 
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The questionnaire used for Gadabedji Biosphere Reserve 
 
Village……………………………….Number…………… 
Date…………………… Start time……….  
Interviewer Name……… 
 
5. What do people think about giraffe presence 
5.1. Do you have any issues or concerns of having giraffe live nearby?  
5.2. Do you grow crops? YES/NO 
5.3. If yes- Do giraffe eat your crops? If yes, then for each crop… 
What do they eat? Quantity Day time (DAY/NIGHT) Season (hot 

dry/cold dry/rainy)  
5.4. Where do you grow your crops? Inside of the reserve, outside of the 

reserve? ___________ 
5.5. Do giraffe trample on your crops? YES/NO 
5.6. If yes, how often does it happen? Never, Rarely, Sometimes, Very 

often, Always 
5.7. How do you protect your fields/granaries? 
5.8. What do you do if you see giraffe close to your field or granaries? 
5.9. Do you own and/or graze cattle? YES/NO 
5.9.1. Where do you or someone in your behalf graze your cattle? Inside of 

the reserve, outside of the reserve? ___________ 
5.9.2. At what time during the day do you usually do this activity? 
5.9.3. Do you also do this activity during the night? 
5.9.4. Do you do this activity all year long, or during specific period? 
5.9.5.  If yes, in which period during the year? 
5.9.6. How often do you meet giraffe while you graze your cattle? Never, 

Rarely, Sometimes, Very often, Always 
5.9.7.  Have you had some problem with giraffe during this activity? 

YES/NO 
5.9.8. What do you do when you meet giraffe? 
5.10. Do you harvest fuelwood and/or timber? YES/NO 
5.10.1. Where do you harvest fuelwood/timber? Inside of the reserve, 

outside of the reserve? ___________ 
5.10.2. At what time during the day do you usually do this activity? 
5.10.3. Do you also do this activity during the night? 
5.10.4. Do you do this activity all year long, or during specific period? 
5.10.5.  If yes, in which period during the year? 
5.10.6. How often do you meet giraffe when you harvest fuelwood/timber? 

Never, Rarely, Sometimes, Very often, Always 
5.10.7. Have you had any problem with giraffe when you were harvesting 

fuelwood/timber? YES/NO 
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5.10.8.  What do you do when giraffe is close to you? 
5.11. Do they pose any other problems, according to you? If so, can you 

elaborate on each problem? 
5.12. Do you think of any benefits of having giraffe´s living nearby? For 

each benefit, could you elaborate and explain? 
5.13. Do they allow you to get extra money? 
5.14. Do you feel happy to have the giraffe back in the reserve? 
Overall, do you agree with the following statements: 
- I would be happier if there was no giraffe in the area. Fully 

disagree/Somehow disagree/ Somehow agree/Fully agree 
- You would be less happy if there was no giraffe in the area. Fully 

disagree/Somehow disagree/ Somehow agree/Fully agree 
- I prefer having giraffes nearby rather than having no giraffe at all. Fully 

disagree/Somehow disagree/ Somehow agree/Fully agree  
 
5.15. Have you been informed about the giraffe translocation before the 

translocation? YES/NO/DO NOT WANT TO ANSWER 
 
5.16. Have you received any gift from tourists coming to see giraffe? 

YES/NO/DO NOT WANT TO ANSWER 
 
5.16.1.  What kind of gift? Do you have any idea about the value of the gift? 
  
5.17. Do you have a job in tourism that is related to the presence of giraffe? 

YES/NO/DO NOT WANT TO ANSWER 
 
5.18. Do you have a job in giraffe conservation? YES/NO/DO NOT WANT 

TO ANSWER 
 
5.19. Do you enjoy seeing giraffes?  Fully disagree/Somehow disagree/ 

Somehow agree/Fully agree 
5.20. Do you eat giraffe’s meat? Never/Once a year or less/Several times 

a year/Every month or more 
 
5.21. Do you use any other parts of giraffe. YES/NO (if yes, which parts 

and in what purpose?) 
 
5.22. How many giraffe do you think currently live in this area? 
 
5.23. Is this number of giraffe for you in this area: Far Too Little, Too Little, 

About Right, Too Many, Far Too Many 
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5.24. Do you think the number of giraffe in this area in the next 3 years 
should: Decrease a lot, decrease a little, stay the same, increase a little, 
Increase a lot 

 
6. How do people know about giraffe? 
6.1. How many times you have seen a giraffe in the wild with your own 

eyes? YES/NO 
H) Less than once a year  
I) Once a year  
J) Once a month 
K) Once a week 
L) More  
M) Never 
N) Other__________ 
 
6.2. When is the last time you saw giraffe in the wild with your own eyes? 
G) Less than year ago 
H) Year ago 
I) Month ago  
J) Week ago 
K) Less than week ago 
L) Other_____________ 
 
6.3. Have you heard people from your family, village or friends talking 

about wild giraffes? YES/NO 
6.3.1. If yes, how many times?  
H) Less than once a year 
I) Once a year  
J) Once a month 
K) Once a week 
L) More  
M) Never 
N) Other______________________ 
 
6.3.2. Have you heard about giraffe from the TV? YES/NO If yes, how many 

times?  
H) Less than once a year 
I) Once a year  
J) Once a month 
K) Once a week 
L) More  
M) Never 
N) Other____________ 
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7. Threats 
7.1. According to you, what is the major threat which could cause the 

death of a giraffe in the past?  
7.2. Do you think this cause could make giraffe disappear from this place? 
7.3. According to you, what can cause the death of a giraffe now? 
7.4. Are the giraffe poached? If not… 
7.4.1.  Why don't you (and people of the area) poach them? 
7.4.2. If yes, what are the reasons why people poach them? 
8. Personal questions 
8.1. Gender 
8.2. Age 
8.3. Role in household  
8.4. How long have you lived in this community?   
8.5. Ethnicity  
8.6. The main occupation? Livestock herder/pastoralist, Livestock broker 

– buys and sells, Crop farmer, Tourism worker, Business (except 
livestock), wildlife related, Other 

8.7. Does most of your family’s income come from: Livestock sales, 
Subsistence from livestock, Tourism, Wildlife-related, Business  

8.8. What is your highest level of completed education? None, primary, 
secondary, university, post-grad  

8.9. Total number of adults living in the household 
Total number of children living in the household  
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Table S 3.1 showing the variables used for the first Multiple Correspondence 

Analysis 

 
 

Table S 3.2 showing the lowering consistency represented be Cronbach´s 

alpha 

 

  

Active 
variables 

Do you have any issues or concerns of having giraffe nearby? 

Do they eat your crops? 

Where do you grow your crops? 

Do you protect your crops? 

Do you own/or graze cattle? 

How often do you meet giraffe while you graze your cattle? 

Do you harvest fuelwood? 

How often do you meet giraffe when harvest the fuelwood? 

Do you think of any benefits of having giraffe´s living nearby? 

Do they allow you to get extra money? 

I would be happier if there was no giraffe in the area 

You would be less happy if there was no giraffe in the area 

I prefer having giraffe nearby rather than having no giraffe at all 

Do you have job in giraffe conservation/tourism? 

Do you enjoy seeing giraffe? 

Do you eat giraffe meat? 

Do you use any parts of giraffe for medical purpose? 

Is this number of giraffe in this area 

Do you think the number of giraffe in this area in the next 3 years 
should 

Supplementary 
variables 

Study site 

Gender 

Age 

Role in household 

Ethnicity 

The main occupation 

Does most of your family’s income come from 

What is your highest level of completed education? 
 

 Cronbach´s alpha if item deleted 

I would be happier if there was no 
giraffe in the area 

0.856 

You would be less happy if there was no 
giraffe in the area 

-1.000 

I prefer having giraffe nearby rather than 
having no giraffe at all 

-0.645 

Do you enjoy seeing giraffe? -0.823 
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CHAPTER 4 

Diurnal activity and resting time allocation of West African 

giraffe in an agropastoral human-dominated landscape 

 

This chapter is literal copy of the published article 

 
Adapted from: Hejcmanová, P., Gašparová, K., Fedorova, T., 
Vukelić, M., Fennessy, J., Moussa Zabeirou, A. R., Rabeil, T. & 
Brandlová, K. (2024). Diurnal activity and resting time allocation 
of the West African giraffe in an agropastoral human-dominated 
landscape. Frontiers in Conservation Science, 5, 1459960. 

https://doi.org/10.3389/fcosc.2024.1459960  
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4.1 Abstract 

Resting is an integral component of animal behavior, 

contributing to one’s fitness through careful optimization 

strategies. In large herbivores, resting periods are driven by 

availability of food, presence of predators, and 

thermoregulation. A combination of these drivers leads to high 

variability in resting behaviors and their time allocation 

throughout the day. However, these drivers are rarely evaluated 

in the wild. Megaherbivores, including giraffe (Giraffa spp.), 

adopt social resting strategies which enable them to optimize 

the cost-benefit ratio, with rest and vigilance varying with group 

size and composition. We investigated resting behavior of the 

West African giraffe (G. camelopardalis peralta) living in  

a human populated landscape dominated by agropastoralism 

activities in Niger. Through direct observation we evaluated the 

influence of group size and composition, and presence of 

livestock and humans on giraffe resting behavior. We concluded 

that giraffe increased their resting time with shorter distance to 

other giraffe and livestock. Livestock did not negatively impact 

giraffe behavior; rather, they provided a kind of “safe 

environment”. Human presence resulted in only minor changes 

in vigilance of giraffe and did not significantly affect their resting 

time. Our findings highlight a positive instance of human-giraffe 

coexistence in a human dominated landscape, attributed to the 

long-term benefits of conservation efforts. 

4.2 Keywords  
Giraffa camelopardalis peralta, wildlife - livestock interaction, 
anthropogenic disturbance, resting behaviour, human - wildlife 
coexistence, human-dominated landscape, Niger 
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4.3 Introduction  

Resting is an integral and vital part of an animal behavioral state 
and rhythm (Siegel, 2008). Resting behaviors vary, from 
inactivity to sleeping, each having multiple essential functions 
reflecting an animal’s actual ecological and physiological 
demands (Dallaire, 1986; Craig et al., 2016; Rattenborg et al., 
2017). Ultimately, the primary purpose of resting is to manage 
and strategically allocate energy to enhance reproductive 
success (Schmidt, 2014). The impact of resting or not resting 
on an individual’s fitness is varied, making the allocation of 
resting time a critical decision with that involves both benefits 
and risks. Such decisions require careful optimization 
strategies, accounting for timing, location with actual 
environmental, i.e. ecological and human-related context, and 
duration (Shukla et al., 2021).  
The allocation of time between active and resting behaviors is 
driven by trade-offs between three major needs, i.e. satisfying 
nutritional requirements through securing food, evading 
predators, and coping with heat load (Owen-Smith and Goodall, 
2014; Mole et al., 2016; Vermeulen et al., 2024). This balance 
is shaped by the individual’s site- and time- specific context. For 
example, the search for food and the time spent foraging 
fluctuate with seasonal variation in forage abundance, quality, 
and environmental heterogeneity. However, the behavioral 
activity cycles of large herbivores, particularly ruminants, are 
constrained by the digestive passage rates which force animals 
into periods of physical inactivity to process the food (Hirakawa, 
1997; Jeschke and Tollrian, 2005). Animals therefore exhibit 
more significant plasticity in time allocation for antipredator 
behavior, enabling them to switch between foraging, active 
vigilance, and inactivity, depending on the level of perceived 
risk, as proposed by risk allocation hypothesis (Lima and 
Bednekoff, 1999; Luttbeg, 2017). Whilst resting behavior and 
sleep of large mammals varies considerably (e.g. Duggan et al., 
2016, Burger et al., 2020b), studies in the wild are limited (e.g. 
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Siegel, 2008; Burger et al., 2020a). The presence, abundance 
and behavior of predators strongly influence these patterns. For 
instance, in regions with nocturnal predators, prey species 
remain active, avoiding predator-frequented habitats, and rest 
during the daylight hours (e.g. Beekman and Prins, 1989; 
Fischhoff et al., 2007; Owen-Smith and Goodall, 2014; Owen-
Smith and Traill, 2017). To reduce vulnerability, 
megaherbivores often adopt a social resting strategy, gathering 
in groups with conspecifics or other prey species, which 
provides protection and conserves energy (Shukla et al. 2021).  
Giraffe (Giraffa spp.) are megaherbivores with a social resting 
strategy (Shukla et al., 2021), living in multilevel fission-fusion 
social systems with fluctuating group size modulated by social 
preferences (Gloneková et al., 2021; Carter et al., 2013; Burger 
et al., 2020b). Many herbivore species allocate less time to 
vigilance and more to resting with increasing group size and 
higher risk of predation (Creel et al., 2014, Beauchamp et al., 
2021). A giraffe’s group size may not primarily be driven by 
predation avoidance, but also other factors such as habitat and 
presence of calves (Muller et al., 2018). For instance, giraffe 
allocation of time to vigilance is reported to be greater in 
woodland environments (Marealle et al., 2020). Additionally, 
Marealle et al. (2020) observed that both presence of calves 
and predation risk increased proportion of vigilant individuals, 
and that proportion of vigilant individuals decreased with an 
increase in group size. Moreover, the presence of a big bull 
giraffe influenced vigilance significantly with male vigilance 
decreasing as they invested more in mating, while females 
remained vigilant. The vigilance in giraffe therefore seems to 
also be influenced by presence of specific herd members 
(Cameron and du Toit, 2005).  
Fear from predators is one of the strongest determinants of 
resting and vigilant behaviors with direct impacts on social 
structure, and ultimately fitness. With regards to wildlife, 
humans are “super predators” across the globe, hence their 
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presence can incite more fear than other predators and may 
have stronger effects on behavior and vigilance (Ciuti et al., 
2012; Zbyryt et al., 2018; Zanette et al., 2023). Intensive human 
presence in a landscape can be of conservation concern as it 
can lead to disturbances in wildlife activity patterns, and 
increased levels of stress and energy expenditures (e.g. 
Jayakody et al., 2008; Gaynor et al., 2018; Ripari et al., 2022; 
Tucker et al., 2023), leading to reduced animal fitness and 
altered population dynamics. Wildlife often responds to 
anthropogenic disturbance by changing space use patterns 
(Chen and Koprowski, 2015), allocating more time to vigilance 
(Scheijen et al., 2021), or shifting specific activities to the night. 
Specifically, intensifying land use through livestock grazing in 
wildlife habitats forces them to change their ecological niche 
and shift their spatiotemporal use of the ecosystem by e.g. 
contraction of home ranges, decreasing animal movement or 
becoming more nocturnal (Loft et al., 1991; Scholte et al., 2022; 
Stabach et al., 2022; Brown et al., 2023). However, wildlife-
livestock interactions seem to be predominantly indirect, with 
direct interactions requiring increasing investigation.  
The West African giraffe (G. camelopardalis peralta), historically 
native throughout the Sudano-Sahelian belt in West Africa, now 
almost exclusively persist in an open, human-inhabited 
landscape in Niger, called the “Giraffe Zone”, and in a small, 
recently established population in the Gadabedji Biosphere 
Reserve, eastern Niger (Gašparová et al., 2024). Although 
poaching, habitat loss, degradation, and fragmentation were 
historically the main causes of their decline, the situation has 
changed significantly in recent decades. Today, despite the 
close human-giraffe coexistence, human-giraffe conflict is 
minimal thanks to the long-term conservation efforts of the 
Nigerian government, local communities and NGOs 
(Gašparová et al., 2023). The effect of such co-existence in the 
“Giraffe Zone” has only peripherally been evaluated. Besides 
the potential risks of pathogen transmissions (Gašparová et al., 
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2020), livestock may present an indirect disturbance for the 
giraffe. Accompanied by pastoralists and inhabiting areas near 
human settlements, giraffe may experience reduce forage due 
to wood cutting and limited crop production by local 
communities (Bond et al., 2021). However, the presence of 
livestock may also benefit the giraffe as there is no natural 
predators present, aside from humans (Bond et al., 2019). 
Mixed species groups of herbivores are common across taxa 
and habitats, allowing prey species to benefit from the presence 
of other animals by decreasing individual vigilance and 
increasing foraging time in areas with predators (Stensland et 
al., 2003). The West African giraffe therefore represents an 
ideal model to investigate the influence of livestock, human and 
other disturbances on resting behavior of megaherbivores in  
a densely inhabited rural area.   
Our study aimed to disentangle the patterns of West African 
giraffe resting within diurnal (daylight) activities in a human-
dominated landscape and to explore whether the presence of 
livestock and people modulate the time they allocate to active 
or resting behaviors. Specifically, we hypothesized that 
presence of another giraffe or livestock does not affect, or can 
even increase, the resting behavior of an individual giraffe by 
creating a ‘group effect’ (as suggested by Muller et al., 2018) 
which acts as a ‘detection and dilution effect’ against potential 
predators (Stensland et al. 2003, Makenbach et al., 2013). In 
contrast, human presence may have disturbing and fear-
inducing effects on an individual. We first identified the group 
size and composition of each giraffe herd and observed their 
activity time budgets, i.e. the total allocation and behavior 
durations according to time of day, and social category, i.e. sex 
and age. For activity patterns, we particularly focused on resting 
behaviors, i.e. laying, calm standing, and ruminating. 
Furthermore, we tested whether the active and resting behavior 
of an individual giraffe was impacted with the presence of 
conspecifics, livestock, and people. Finally, we tested the effect 
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of group size and distance of conspecifics, livestock, and people 
on giraffe activity and resting time.  

4.4 Material and methods 

4.4.1 Study site 

The “Giraffe Zone” is an unofficial protected area situated 
across the central plateaus of Kouré and North Dallol Bosso,  
c. 60 km south-east of the capital Niamey (Figure 4.1). The area 
is densely populated with people (49/km2), and habitat overlaps 
with pastoralists and their primarily subsistence agriculture 
activities and livestock (goat, sheep, and cattle) (Brown et al., 
2023). 

Figure 4.1 Map of the study site: a) illustrative location of the ‘Giraffe 
Zone’ in Niger, and b) positions of West African giraffe observations 
within the ‘Giraffe Zone’. 
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4.4.2 Data collection 

To assess West African giraffe activity and their response to 

people and livestock presence, we observed them over a two-

month period in the dry season (January to March 2020). In this 

period the average diurnal temperature was 31.2 °C (January), 

34.7 °C (February), and 38.9 °C (March, WorldData.info, 2024). 

Direct observations of giraffe were conducted using binoculars 

during daylight hours from 08:00 to 18:00 using CyberTracker®. 

Further, we divided each day into three periods: morning (8:00 

to 11:00), midday (11:01 to 15:00), and evening (15:01 to 

18:00). 

Upon spotting a giraffe herd, data collection was initiated. The 

observer (KG) recorded her own GPS position, number of 

giraffe in the herd, and their individual sex and age class. 

Distance and absolute angle of observer to each individual 

giraffe in the group, livestock, people, and house, if any, was 

then measured using a Rangefinder laser device (Nikon 

Monarch 3000 Stabilized). One giraffe within the herd was then 

assigned as a focal animal, and the distances were measured 

from that focal individual to herd members, livestock, people, 

and houses. The distance between focal giraffe to other giraffe, 

livestock, people, and house was then calculated with the help 

of basic trigonometric function. After that, the focal individual 

was observed for 20 min and all activities and their durations 

were recorded. When the focal sampling was finished, we 

repeated measuring the distance and angle between the focal 

individual and all other giraffe, livestock, people, and houses. 

Following this, another giraffe in the herd was selected for focal 

sampling. The recorded activities included feeding, walking, 

vigilance, and social interactions as active behaviors, while 

resting behavior included standing still and laying on ground, 
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both with and without ruminating. According to the definition of 

Suscke et al. (2021) “vigilance” was recorded when individuals 

were performing an activity but constantly turning their heads 

around to monitor conspecifics, observers, or their 

surroundings. 

In total, more than 300 giraffe in 54 groups (1-21 individuals) 

were recorded. For the data analyses, giraffe were classified 

into three categories: adult-size male, adult-size female, and 

calf/juvenile of any sex. We undertook 143 focal samplings and 

measured 521 distances between giraffe and other giraffe, 

livestock, people, and houses, with a total time of almost 48 

hours during 27 days (1-9 per day). The extent of the study was 

considerably smaller than originally planned due to safety and 

security restrictions imposed after a terrorist attack in the 

“Giraffe Zone” in May 2020 and subsequently by the Covid19 

pandemic. 

4.4.3 Data analysis 

For analyses, detailed activity categories were divided into 

active and resting behavior. First, we calculated proportion of 

behaviors from data pooled across the data set and visualized 

them according to daytime and sex-age categories. Then, to 

assess the length of behavior bouts, we tested differences of 

activity duration among sex-age categories and across the 

daytime (separately) using Kruskal-Wallis test followed by 

pairwise comparisons of Wilcoxon rank sum test with Bonferroni 

correction.  

To test the effects of group size and composition, and distance 

from another giraffe, livestock (cattle, sheep/goat), people, and 

houses on the activity of the focal giraffe (active versus resting 

coded as 1 and 0, respectively), we applied logistic regression 
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approach with logit link function, assessing models by AIC 

criterion, Tjur’s R squared coefficient of discrimination, and level 

of significance 0.05. All the analyses were performed in R 4.3.3 

version using R base, tidyverse, lme4, MASS, tidy models, 

sjplot, and cowplot packages (R Core Team, 2024). 

4.5 Results 

4.5.1 Giraffe group size and composition   

We observed a total of 54 independent events. Giraffe were 

mostly in herds (n = 45; 83.3%) ranging from 2-21 animals, with 

two (3.7%) and seven (13%) observations of a single adult male 

and female, respectively. The overall median herd size was four 

individuals. Males were present in 22 (48.8%) giraffe herds. 

Herds with males were larger (median size = 8) compared to 

herds without males (median size = 4). Calves were present in 

28 (51.9%) giraffe herds with median herd size of six, compared 

to herds without calf with median size of three. Mixed herds 

consisting of females, males, and calves had a median size of 

ten.  

4.5.2 Giraffe diurnal activity 

Giraffe were mostly active during the day, spending 75% (n = 

333) of their time in active behaviors compared to 25% (n = 97) 

of time resting (Figure 4.2). The proportion of active and resting 

behaviors was similar across sex and age categories, with 

slightly prolonged active behaviors in the evening (Figure 4.3).   
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Figure 4.3 Proportions of active and resting behaviors of West African giraffe 
in the ‘Giraffe Zone’, Niger divided by a) sex and age categories, and b) time 
of day. 

Giraffe allocated most of the daylight time to feeding (59.7%), 

followed by standing (21.3%), walking (9.6%), vigilance (5%), 

laying (3.5%), and social interactions (0.9%) (see Figure 2 for 

proportions of total time allocated to activities across sex and 

age categories and time of day). On average, laying was 

infrequent but observed for 13.3 min, and feeding for 7.7 min. 

Vigilance and walking during the focal bouts were significantly 

Figure 4.2 Proportions of basic activities of West African giraffe in 

the ‘Giraffe Zone’, Niger divided by a) sex and age categories, and 

b) time of day. 
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shorter than other activities (Kruskal-Wallis test, chi-sq= 79, 

df=5, p < 0.001) (see Table 4.1 for mean duration of activities). 

The mean duration of activities was similar for sex and age 

categories (all p > 0.05, Kruskal-Wallis tests) and for time of day, 

except for feeding which was greater in the evening compared 

to the morning (Kruskal-Wallis test, chi-sq= 10, df=2, p = 0.006)  

(Figure 4.4).  
 
 
 
 
Table 4.1. Number (N) and duration (Mean duration and Median duration) of 
basic diurnal activities (in minutes) of West African giraffe in the ‘Giraffe Zone’, 
Niger. 

 

  Activity N Mean 

duration 

Median 

duration 

Std.Dev. 

Feeding 204 7.7 6 5.7 

Standing 90 6.2 5 5.3 

Laying 7 13.3 16 7.8 

Walking 82 3.1 2 3.0 

Vigilance 41 3.2 2 4.1 

Social 6 4.0 3 3.8 
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4.5.3 Giraffe response to animals and people   

Giraffe were seen in the presence of other giraffe only (i.e. no 

livestock, nor people) in 42% of observations at an average 

distance to the other giraffe of 57.7 m (SE ± 2.9 m, range 1-259 

m). In 23% of observations, giraffe were observed in the 

presence of sheep/goat at an average distance of 82.3 m (SE ± 

4.8 m, range 20 - 251 m), and in 15% of cases in the presence 

of cattle at an average distance of 109.8 m (SE ± 11.2 m, range 

11-360 m). Giraffe were observed also in presence of people 

(14%) and their houses (9%) at an average distance of 95.2 m 

(SE ± 7.4 m) and 220 m (SE ± 12.4 m), respectively.  

Giraffe only spent a small portion of daytime resting. We 

observed a tendency for them to rest more when in the 

presence of other herbivores, whether these were other giraffe 

or livestock. In contrast, their activity increased as the distance 

from these animals grew. Specifically, the probability of a giraffe 

being active significantly increased with the distance from 

another giraffe (p = 0.03), and similar tendency (p < 0.1) was 

recorded for the distance to cattle and sheep/goat (Table 4.2, 

Figure 5a, b). The giraffe herd size had no effect on the time 

spent being active or resting.  
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There was no effect of giraffe distance to people and their 

houses (p > 0.05, Table 2, Figure 5c, d). There were, however, 

interesting anecdotal observations. On the rare occasion we 

observed that giraffe became more vigilant in the presence of 

people, especially if they carried a wooden stick which is 

common among the herders. On one occasion we observed 

giraffe were vigilant towards women with post-harvest remnants 

of millet which looked like a wooden stick. Regarding 

interactions between giraffe and livestock, we observed one 

instance of a giraffe approaching a tree with a donkey tied to it. 

The donkey appeared afraid and tried to escape. When the 

giraffe saw that the donkey was not moving away, it changed 

direction and moved off to another tree. Lastly, we recorded 

giraffe on one occasion feeding together with sheep on 

branches cut by people and pods of Faidherbia albida on the 

ground. 

4.6 Discussion 

We investigated the diurnal activity and resting behaviors of 

West African giraffe in an agropastoral human-dominated 

landscape. Our findings suggest that giraffe were not disturbed 

by the presence of livestock and, in fact, preferred the presence 

of other animals – whether conspecifics or domestic animals – 

when resting. They remained highly active during the day and 

they exhibited increased resting behaviors in proximity to 

livestock or other giraffe.  

The social behavior and population structure of giraffe have 

increasingly been studied since the early 2000s (Muller and 

Harris, 2021). Whilst we did not primarily focus on their social 

structure, herd size was considered an important aspect in 

assessing their resting behavior. We predominantly observed 

smaller herds, similar to that of Kordofan giraffe  
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(G. c. antiquorum) in the DRC (D’haen et al., 2019) and in 

contrast to larger Nubian giraffe (G. c. camelopardalis) herds in 

Kenya (n = 5-8) (Muller et al., 2018); largely attributed to habitat 

type. Herds sizes of the West African giraffe vary seasonally, 

notably smaller during the dry season (mean = 6, median = 4 

individuals) compared to the rainy season (mean = 9; Le Pendu 

et al., 2000). The low number of lone males’ contrasts to almost 

all other studies e.g. in Kenya lone Nubian giraffe represented 

17% of observations of which males were 85% (Muller et al., 

2018). Such low observations of males might also be attributed 

to the female-dominated sex-ratio, similarly to D’haen et al. 

(2019).  

The West African giraffe inhabiting the “Giraffe Zone” were 

active most of the day, engaging at times in all activities, from 

feeding to walking, and vigilant scanning to social interactions. 

As large-bodied ruminant browser, giraffe inherently invest the 

majority of time in active searching for food and browsing to 

meet their metabolic demand (Demment and Van Soest, 1985; 

du Toit and Yetman, 2005). Yet, searching for food implies 

frequent, short-distance walking which forms typical fine 

spatiotemporal scale movements of browsing animals between 

discrete patches of resources (Gordon and Prins 2008), i.e. 

scattered clumps of trees (e.g. Combretum spp., F. albida). In 

the “Giraffe Zone”, those patches are interspersed by pastoral 

areas and crop fields (Ciofolo, 1995; Leroy et al., 2009; 

Gašparová et al., 2023), creating a mosaic agropastoral 

landscape. Consequently, West African giraffe move greater 

distances daily and maintain larger home ranges than giraffe 

elsewhere to meet their demands (Brown et al., 2023).  

The allocated day time browsing time of the West African giraffe 

during our study was high (59%) in comparison to previous 
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findings in the same landscape i.e. dry (46%) and rainy (22.8%) 

season (Ciofolo and Le Pendu, 2002). As the study was 

conducted during the dry season, a higher forage time 

allocation was anticipated (Ciofolo and Le Pendu, 2002). 

Allocation of time for browsing depends on site-specific 

resource availability and environmental heterogeneity, varying 

across giraffe species and populations. For instance, Masai 

giraffe (G. tippelskirchi) in the Masai Mara National Reserve, 

Kenya spent 36% (females) and 39% (males) of time browsing 

(Adolfsson, 2009) compared to Masai giraffe in Serengeti 

National Park (NP), Tanzania, 53.2% (females) and 43.2% 

(males) (Pellew, 1984). High variability in allocation of time 

spent feeding occurs in browsers across species regardless of 

body size: 31.7% in black rhino (Diceros bicornis) (Kiwia, 1986), 

36% in giant eland (Tragelaphus derbianus derbianus; 

Hejcmanova et al., 2013), 34.3% in greater kudu  

(T. strepsiceros; du Toit and Yetman, 2005), and 45% in African 

savannah elephant (Loxodonta africana; Shannon, 2005). Time 

allocation also depends on a variety of other non-metabolic 

factors such as higher stress from anthropogenic disturbances 

or increased population density which, in fact, is the case of the 

West African giraffe (Gašparová et al., 2024). 

The West African giraffe dedicated 25% of their day to resting, 

a behavior consistent across age and sex classes and time of 

day, although marginally increased during midday. Giraffe were 

mostly standing when resting, including relaxed standing and 

ruminating. There were, however, several occasions when 

giraffe laid down, always when together with calves, and 

sometimes in the presence of sheep/goat, but never with cattle. 

Resting time was lower compared to Nubian giraffe, which also 

displayed variance in resting times across the day and seasons, 
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with higher resting time observed in calves compared to adults 

(Gitau et al., 2024). However, midday resting was similar to 

Angolan giraffe (G. giraffa angolensis) (Hart et al., 2020) and 

other African ruminants e.g. buffalo (Syncerus caffer) (Owen-

Smith and Goodall, 2014; Megaze et al., 2018), blue wildebeest 

(Connochaetes taurinus) (Owen-Smith and Traill, 2017), and 

sable antelope (Hippotragus niger), especially during the dry 

season. The difference in resting patterns is likely 

environmental as the study of Nubian giraffe was conducted in 

a protected area with more diverse habitats and wildlife, 

including predators and without human and livestock presence 

(Gitau et al., 2024). From our findings, West African giraffe in 

the human-dominated landscape decreased resting time during 

the day, possibly shifting their resting to night when people are 

less active and there are no other predators. 

Proportion of vigilance in the West African giraffe was on 

average low (5%) with calves being the least vigilant in 

comparison with adult males and females. Due to the absence 

of predators in the “Giraffe Zone”, our findings differed from 

those elsewhere e.g. Paulse et al. (2023) recorded vigilance 

from 7 - 11% of daylight activity in adult giraffe and up 47% in 

juveniles. 

Inhabiting an agropastoral landscape with human settlements 

and co-occurrence with domestic animals naturally modulate 

the West African giraffe activity patterns. Importantly, they did 

not compete with the livestock for food resources because of 

their height and preferences. As with other browsers (Fritz et al., 

1996), giraffe are little disturbed by livestock, and even 

associate with them as we observed. Kinga et al. (2018) 

described large browsers are attracted to livestock at short 

distances (up to 500 m) in pastoral grazing lands with free 
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ranging livestock herds accompanied by herders. For 

approximately 40% of their time, West African giraffe associated 

with livestock at short distances and within visibility that the 

Sahelian tiger bush savanna allowed, similar to time they spent 

with other giraffe (42%). As such, they preferred to ‘be in group’ 

regardless of ‘a specific group’ or species (Muller et al., 2018), 

but notably often not the same giraffe in a herd. This finding 

corresponds to their social resting strategy, further supported by 

the tendency of giraffe to relax and rest in proximity of another 

animals, even if our data confirmed significant effect only for 

distance to another giraffe. They were often observed browsing 

close to sheep/goat yet appeared less relaxed in the presence 

of cattle. This disturbance may in fact be a result of cattle herds 

increasing dust and giraffe seeking to avoid it (Tawey, pers. 

comm., AVEN), or because cattle are often accompanied by 

herders. 

Interestingly, the West African giraffe did not alter their activity 

or resting patterns in response to human presence. Our 

observations of giraffe in alert when people appeared within 

sight or earshot (e.g. kids shouting) were anecdotal. Giraffe 

were also alert when herders with visible sticks accompanied 

larger cattle herds. These sticks are commonly used by locals 

to protect their crops and mango trees from giraffe approaching 

villages in search for food, by making threatening gestures 

(Suraud, 2011; Gašparová et al., 2023). Positively, people living 

in the “Giraffe Zone” generally hold favorable attitudes toward 

giraffe, are aware of their threatened status, and rarely harm 

them (Leroy et al., 2009; Suraud, 2011; Gašparová et al., 2023). 

In recent decades, the West African giraffe in Niger have always 

lived in a human-dominated landscape. Therefore, they most 

likely evolved a certain level of habituation and tolerance 
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towards people (e.g. Blumstein, 2016; Scheijen et al., 2021), 

with limited disruption to their behavioral patterns while keeping 

vigilance under specific circumstances. Living in proximity to 

human settlements is not unique to the West African giraffe, 

although not always in similar ways. For example, Masai giraffe 

living in proximity to people in Tanzania showed social 

disruptions and/or looser social associations within larger giraffe 

herds (Bond et al., 2021). 

Our findings on the activity and resting behavior patterns of 

West African giraffe and their response to livestock and people 

is positive for their conservation with the population adapted to 

the anthropogenic landscape which they inhabit. We 

demonstrated that long-term awareness campaigns and 

conservation measures by NGOs and government at local level 

are beneficial for their co-existence. 
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The spatial behaviour of West African giraffe 

 

This chapter summarizes the regular report  
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5 The spatial behaviour of West African giraffe 

5.1 Introduction  

Nowadays organisms are facing to a changing climate and the 
rapid conversion of natural habitats in human‐dominated 
landscapes, their future depend on their ability to adapt to these 
new circumstances. Adaptation may involve behavioural 
changes or alternation (Sol et al., 2005), the changes in 
geographical ranges (Laidre et al., 2018) or how a species 
moves through its existing range (Tucker et al., 2018) and may 
allow to cope with novel environmental conditions or pressures. 
The decision of animal to shift range and relocate from one site 
to another have often been predicted by using of simple 

decision models (Bastille‐Rousseau et al., 2018). These 
movements are mainly guided by suitable climatic conditions 
and by sufficient availability of food and water, but also by other 
factors. Understanding the ecology of spatio-temporal 
movement patterns is critical for conservation of free ranging 
terrestrial species and the ecosystems on which they occur 
(Graham et al., 2009). The predicted shifts can be integrated 
into conservation and management strategies for species of 
interest, but they are unlikely to be accurate because of full 
range of factors influencing movement which should be taken 
into account (Boult, 2018). 
Movement is often in response to short-term goals such as 
reproduction, maintenance, including feeding, and survival, 
including escaping threats. It may also be shaped by longer-
term fitness implications, such as avoidance of inbreeding and 
population extinction (Dingle, 1996). 
Many ungulates migrate along traditional routes between 
seasonal ranges, often associated with plant phenology or 
weather and perform the seasonal movements (Owen-Smith et 
al., 2010; Brikett et al., 2012). There are several reasons how 
to explain why herbivores migrate, these hypotheses include 
differences in forage quality and availability, changes in climate, 
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reduction of competition, and escape from predation (Nicholson 
et al., 1997). Moreover, the increasing human population and 
associated disturbances may also influence spatial behaviour. 
Such environmental alterations such as climate change, 
changing plant phenology, habitat loss, and increasing 
disturbance may reduce benefits which were achieved by 
seasonal migration (Tucker et al., 2018). Migratory herbivores 
may make behavioural changes to cope with such changes and 
remain synchronized with peak of food availability in the 
landscape and minimize the potentially negative effects on 
reproductive success. (Lendrum et al., 2014).  
As a Sahelian subspecies, West African giraffe is an animal well 
adapted to arid climates and sparse vegetation. In such  
a challenging environment, giraffe shows seasonal movement 
and occasionally out-migrate from their core range to the vicinity 
of the Mali border (Ouallam), and Nigeria border (Gaya; Ciofolo, 
1995; Le Pendu & Ciofolo, 1999). The regular seasonal 
movement between the tiger bush of Kouré and the area of 
Harikanassou is clearly linked to the vegetation availability. In 
the rainy season from June to October giraffe occur in Kouré, 
where the tiger bush is highly productive. In November they 
return to the area of Harikanassou (Le Pendu & Ciofolo, 1999). 
One of the basic questions in animal ecology is the home range 
size.  Home range (HR) is an area used by an animal during its 
normal activities of foraging, mating and caring young (Burt, 
1943). Any animal can make an “unusual” movement outside 
the HR resulting in outlier points which are not considered as 
part it is normal activity area unless observed regularly (Burt, 
1943). Undoubtedly, the home range size is influenced by 
numerous environmental and anthropogenic factors with 
smaller home range on average observed in populations with 
higher rainfall resulting in greater productivity and access to 
critical resources (Fennessy, 2009; Knüsel, 2019). Giraffe living 
in arid ecosystems have larger HR on average as the 
productivity is lower and giraffe have to roam further to reach 
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resources and find mates (Le Pendu & Ciofolo, 1999; Fennessy, 
2009). Knüsel (2019) indicated significant differences in HR size 
between Masai giraffe in Tanzania living in close proximity of 
towns and those living far from human settlements. The farther 
from developed human areas, the smaller the giraffe HR size 
was observed (Knüsel, 2019).  Giraffe as non-territorial 
megaherbivore plays a major role in shaping the vegetation of 
savannah ecosystems (Strauss et al., 2015). Quantifying spatial 
ecology and habitat use by giraffes is critical for effective 
conservation (Deacon & Smit, 2017). The giraffe´s home range 
size is more expansive than the HR of smaller ungulates in the 
same environment due to their large body mass and high 
bioenergetic requirements (Fennessy, 2009). There are several 
studies reporting the giraffe home range size, but the estimates 
varied substantially (Knüsel et al., 2019). The results are 
influenced by the used estimator, when the older, routinely used 
methods underestimate the HR enormously (Fleming et al., 
2015, Fleming & Calabrese, 2017). Historically, the home range 
analyses were limited to direct field observation (Fennessy, 
2009). Since that time the animal tracking technology has 
increased the capacity of collecting data, and so too the 
methods analysing them (Noonan, 2018). The method which 
takes this into account is Autocorrelated Kernel Density 
Estimator (AKDE). The HR estimates calculated by AKDE is 
usually larger in comparison with conventional methods such as 
Kernel Density Estimator and Minimal Convex Polygon. It is 
because of fact that AKDE contain substantial areas where the 
focal individual was not directly observed (Fleming et al., 2015). 
The new and modern method of collecting and analysing data 
will bring more accurate insight into West African giraffe spatial 
behaviour. 
We aimed to describe the movement of West African giraffe 
based on GPS data and estimate the home range size.  
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5.2 Methods 

Giraffe Conservation Foundation (GCF), Sahara Conservation 

Fund (SCF) and the Government of Niger fitted nineteen West 

African giraffe (Giraffa camelopardalis peralta) with solar 

powered GPS satellite units (ossi-units) to help assess their 

habitat use and spatial ecology over time. During the first 

mission in November 2018 three giraffe were tagged (1 male,  

2 females). During the second one in August 2019, sixteen 

giraffe were tagged (3 males, 13 females). All units fitted to 

males do not work, all likely due to damage incurred during 

necking behaviour. As the position data are collected with short 

intervals (daily, hourly), they become dependent and highly 

autocorrelated (Noonan 2018). 

For assessing the preliminary West African giraffe´s HR size in 

Niger, the R package continuous-time movement modelling 

(ctmm) version 0.5.7 was used (Calabrese and Fleming 2016). 

The ctmm package is based on Autocorrelated KDE (AKDE). 

After running 95% and 50% AKDE in R studio the resulting 

shapefile was opened in QGIS 2.18.12 and the area calculated 

using the $area function. The mean, range, and standard 

deviation of 95% AKDE and 50% AKDE was calculated by 

Microsoft Excel (Microsoft Office 365 ProPlus). For statistical 

analyses, Statistica (TIBCO Software Inc 2018) was used. For 

comparison, the 50% AKDE and 95% AKDE between dry and 

rainy season the Mann-Whitney U test was run. The dry season 

HR was estimated for the 14 giraffe for the period from 

December 2019 to April 2020. Unit 3241 was excluded because 

of a very unusual movement pattern and as such considered to 

be non-resident during the whole year. The female giraffe did 

not create a ‘normal’ HR and AKDE applied on this movement 

pattern resulted in 95% HR exceeding 62,000 km2 during the 



133 

 

dry season and 35,000 km2 during the rainy season. The HR 

during the rainy season (June-October) HR was estimated for  

5 giraffe. The dataset was divided into two parts which cover the 

rainy season period, the first from June to July 2020 and the 

second from August to October 2019. The values of each 

individual from both parts of the rainy season were averaged 

and a new column in Table 5.1 was created. The averaged 

values were used for statistical comparison between dry and 

rainy seasons November and May were not included as they 

were transition months (Le Pendu and Ciofolo 1999). 

5.3 Results 

The average dry season HR was 2,301.7 km2 ± 3,327.8 ranging 

from 312.6 to 12,902.9 (n=14). The dry season core area was 

355.5 km2 ± 403.1 ranging from 62.9 to 1,518.8 (n= 14). The 

average rainy season HR was 2,413.2 km2 ± 1,944.7 ranging 

from 766 to 5,711.9 (n=5). The rainy season core area was 

526.6 km2 ± 391.5 ranging from 140.7 to 1,139.1 (n=5). The 

difference between the dry and rainy season HR is not 

significant (p>0.05, U=27), nor the core areas used (p>0.05, 

U=24). 
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5.4 Discussion 

In comparison with other studies published on giraffe´s HR, the 

preliminary results of the West African giraffe HR size is 

relatively large. The same result provides study of Brown et al. 

(2023), which summarise giraffe movement data across Africa. 

Our result can be attributed to several factors. Firstly, the 

methods used traditionally for HR estimating are KDE and MCP, 

both proven to underestimate results (Fleming et al., 2015, 

Fleming & Calabrese, 2017). Our preliminary findings were 

calculated using AKDE and KDE, as per similar methods for 

giraffe published (D´haen et al., 2019). Undoubtedly, the HR 

size is influenced by numerous environmental and 

anthropogenic factors with smaller HR on average observed in 

populations with higher rainfall resulting in greater productivity 

and access to critical resources (Fennessy, 2009; Knüsel, 

2019). Giraffe living in arid ecosystems with less woody 

environment have larger HR on average as the productivity is 

lower and they roam further for resources and finding mates (Le 

Pendu & Ciofolo 1999; Fennessy, 2009; Brown et al., 2023) On 

the other hand it is reported that anthropogenic landscape 

reduces the movement of wildlife (Tucker et al., 2018) it might 

be caused mainly by hard boundaries such as fence (Hering et 

al., 2022). As the West African giraffe live in the human 

dominated, fragmented and agricultural landscape of the 

Sahelian zone with an annual rainfall of ~400 mm, it is more 

likely that aridity, fragmentation and proximity to people are the 

main drivers of their increased HR. 
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5.5 Conclusion 

West African giraffe live in fragmented and arid conditions. Due 

to these conditions show large home range. The resulted size 

is larger than in other studies and it might be explained by 

different methods which was used or by the fragmentation of the 

landscape, which is shared with people and livestock. As 

mentioned, these results are preliminary and more complex 

analysis are needed. Understanding of the movement 

behaviour is critical for the conservation of the species. 
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CHAPTER 6 

Threat analysis: West African giraffe 

(Giraffa camelopardalis peralta) in Republic of 

Niger 

 

This chapter is literal copy of the study done for GCF 

purpose 

Kateřina Gašparová, Julian Fennessy, Thomas Rabeil, 

Karolína Brandlová 

 

Adapted from the original https://giraffeconservation.org/wp-

content/uploads/2020/05/Threat-analysis-West-African-giraffe-in-

Niger_April-2020.pdf 
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6.1 Overview 

The Sudanian savannah currently suffers increasing pressure 
connected with growing human population in sub-Saharan 
Africa. Human settlements and agricultural lands have 
negatively influenced the availability of resources for wild 
ungulates, especially with increased competition from growing 
numbers of livestock and local human exploitation. 
Subsequently, and in context of giraffe (Giraffa spp.), this has 
led to a significant decrease in population numbers and range 
across the region. Remaining giraffe populations are 
predominantly conserved in formal protected areas, many of 
which are still in the process of being restored and conservation 
management improving. The last population of West African 
giraffe (G. camelopardalis peralta), a subspecies of the 
Northern giraffe (G. camelopardalis) is only found in the 
Republic of Niger, predominantly in the central region of 
plateaus and Kouré and North Dallol Bosso, about 60 km south 
east of the capital – Niamey, extending into Doutchi, Loga, 
Gaya, Fandou and Ouallam areas (see Figure 6.1). Together 
this area is locally known as the "Giraffe Zone" and forms part 
of the Parc W Biosphere Reserve covering more than 1,700 
km2. In addition, towards the end of 2018 eight giraffe were 
successfully translocated to the Gadabedji Biosphere Reserve 
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in  eastern Niger (see Figure 6.1). The establishment of the first-
ever satellite population back into their natural range was a key 
step for the long-term conservation. 
To better understand the current conservation status of the 

West African giraffe and provide a baseline to the planned future 

review of the National Giraffe Conservation Strategy and Action 

Plan in Niger, this threat assessment was developed and 

focuses on the original population in “Giraffe Zone”. The specific 

purpose of threat analysis is to: (1) describe threats (historic and 

current) to facilitate conservation planning decisions; (2) provide 

tools that will allow conservation managers to prioritise actions; 

and (3) provide data to support comprehensive review of 

threats. 

Figure 6.1 Current West African giraffe distribution in Niger (Map 

courtesy of GCF 2020). 
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The direct threats were included into the table in Annex 1 Threat 

types were hierarchically categorized according to IUCN 

Classification Scheme (version 3.2) with references in the text. 

These categories are standardized and used for IUCN Red List. 

Follow the globally recognized system helps to better 

orientation and understanding. 

6.2 Habitat loss 

A key habitat of the West African giraffe in the ‘Giraffe Zone’ is 

‘tiger bush’ (brousse tigrée), and predominantly used during the 

rainy season (Suraud 2008, 2011; Le Pendu & Ciofolo 1999). It 

is a unique habitat covering about 22,000 km2, approximately 

one third of Sahelian Niger (Galle et al. 1999) and is 

characterised by regularly alternating bare-soil stripes with 

dense linear thickets. The dominant woody species are 

Combretum micranthum, C. nigricans and Acacia (Senegalia) 

macrostachya; whilst the dominant herbaceous species are 

Ctenium elegans and Pennisetum pedicellatum (Manu et al. 

1994).  Unfortunately, the ‘tiger bush’ faces many pressures, in 

particular over-exploitation from local use and supplying the 

capital Niamey with a fuel source (Annex 1; 5.3.2). Importantly, 

this habitat is of considerable economic interest since it is the 

main source of livestock forage year-round for local farmers as 

well as for the wood for domestic energy. Such intensive 

browsing pressure has resulted in excessive overgrazing and 

deforestation, respectively (Annex 1; 2.3.1). Over the last few 

decades, the woody vegetation on the Kouré plateau has 

decreased from 53% in 1960 to 14% in 1992, while bare soil 

increasing from 14% to 72% (Wu et al. 2000). Fiorillo et al. 

(2017) analysed the land clearing and degradation activities on 

the ‘tiger bush’ to the south-west of Niamey (Annex 1; 11.1). He 
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identified the spatial and temporal dynamic changes through 

remote sensing digital images (MODIS NDVI and LANDSAT) 

and observed the percentage of bare soil pixels increased from 

29.52 in 1986 to 64.57 in 2012. Therefore, it appears that that 

degradation processes has accelerated and correlates with 

previous studies findings. 

 

A study by Morou (2011) investigated the land use changes in 

the “Giraffe Zone” comparing satellite images from 1986 and 

2003. In 1986 the ‘tiger bush’ covered ~26% of the surveyed 

area, and by 2003 had decreased to 10.9% (see Figure 6.3; 

Morou 2011). The land use changes are a result of harvesting 

for fuelwood production, especially in areas adjacent to densely 

populated centres (Fiorillo et al. 2017; Morou 2011). 

Figure 6.2 Illegal harvesting of ‘tiger bush’ habitat in the ‘Giraffe Zone’ 

(photo courtesy of A.R. Zabeirou, GCF-SCF). 
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It is hypothesised that such vegetation loss and fragmentation 

has further reduced the amount of water retained leading to 

further indirect degradation of downslope vegetation bands (Wu 

et al. 2000). Some area of the plateau are completely bare, and 

the vegetation can no longer be restored naturally (see Figure 

6.4). In some areas, re-forestation/vegetation programmes 

have been initiated with terraces dug in the shape of half-moon. 

These structures can retain water locally which hopefully leads 

to improvement in soil quality and thus promote the vegetation 

growth (Simonet 2018). Several NGOs together with 

government have been and/or are involved in such projects 

over the last decade e.g. AWF, GIZ, NIGERMAZADA (A.R. 

Zabeirou pers. comm.), however little analysis has been 

undertaken about the long-term success of these initiatives. 
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Figure 6.4. Deforested and overgrazed habitat in the ‘Giraffe Zone’ (photo 

courtesy of A.R. Zabeirou, GCF-SCF). 

 

6.3 Human population growth and associated conflict 

Due to the population growth and the expansion of agriculture 

to meet the associated needs, the Kouré area and Dallol Bosso 

Nord of the ‘Giraffe Zone’ is heavily subject to over-exploitation, 

predominantly from cultivation of millet, deforestation and 

livestock overgrazing (see Figure 6.5; Annex 1; 2.1.2). The 

Niger human population has significantly increased over the last 

ten years alone from 16 to 24 million individuals, at a population 

growth rate of ~3.9% (Worldometers.info 2020; Annex 1; 1.1). 

The increase in human population goes in parallel with 

increasing livestock population in the country (see Table 6.1). 

Additional to the resource competition between livestock and 

giraffe, livestock can directly threaten giraffe through disease 

transmission (Sahailou et al. 2018; Annex 1; 8.2). 
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Table 6.1 Comparative number of livestock in Niger from 2010 and 2018 (FAO 

2020). 

Species 2010 2018 Variance (%) 

Camel 1,633,569 1,811,395 110.9 

Cattle 9,011,897 14,363,595 159.4 

Goat 12,722,529 17,411,659 136.9 

Sheep 9,680,058 12,746,788 131.7 

Total 33,048,053 46,333,437 140.2 

 
It is assumed that giraffe have been less affected by rinderpest 
when compared to other ruminants (MacClintock 1973); 
nevertheless, rinderpest has been cited as a major contributing 
factor to local loss of giraffe across the continent in the last 
couple of hundred years (Skinner & Chimimba 2005). Giraffe 
are also susceptible to outbreaks of anthrax, bacterial disease 
and epidemics of gastroenteritis – albeit to a lesser degree than 
many species (MacClintock 1973).  
During the 2018 Niger giraffe translocation activities, giraffe 
were sampled to run various diagnostic tests, and one giraffe 
from tested positive for the Peste des petit ruminants (PPR) 
virus (also known as ‘goat plague’) (P. Chardonnet pers. 
comm.). PPR is an infectious and highly contagious viral 
disease of wild and domesticated small ruminants (Jones et al. 
1993). PPR occurs in sub-Saharan Africa, the Middle East and 
Indian subcontinent (Farougou et al. 2013). In 2016 an outbreak 
of PPR among domesticated sheep and goats in Mongolia 
caused uncontrolled transmission on several Mongolian wild 
species (Mongolian saiga, Siberian ibex and goitered gazelle). 
The most affected was Mongolian saiga resulting in  
a population declined of ~80% (Pruvot et al. 2020). In Niger,  
a study conducted by Farougou et al. (2013) tested 253 and 266 
unvaccinated sheep and goat respectively in three areas 
(Tahoua, Tillabéri and Niamey). In Niamey, there was recorded 
24.6% of infected animals while in Tillabéri and Tahoua there is 
46.1% and 49.3% positive cases respectively. Taking all the 
above into account, it is important to ongoing assess the impact 
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of transmission and impact of PPR in the current ‘Giraffe Zone’ 
and for any future translocations to limit spread of such virus. 
The close cohabitation of giraffe with local communities in Niger 
has resulted in other issues from time to time. It has been 

reported that some local communities have threatened giraffe 
with modified weapons while chasing them away from fields or 
mango trees where giraffe trample and/or feed on flowers and 
fruits (Rabeil et al. 2019). However, these conflict situations are 
decreasing as the majority of mango trees are now fenced  
(O. Idrissa, AVEN; pers. comm.). In the ‘Giraffe Zone’, almost a 
third of the area has been converted to cultivation zones 
between 1986 and 2003. In 1986 the cultivation zone covered 
48.7% in 2003 the surface cover by crops increased to 70.6% 
(Morou et al. 2011). The increase in development activities at  

Figure 6.5 Increasing conflict between giraffe and local communities in 

the ‘Giraffe Zone’ (photo courtesy of A.R. Zabeirou, GCF-SCF). 
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a local level will likely correlate with increasing threats to giraffe 
– direct and indirect. Expansion of market gardening using 
human-made “basins” (mini well) has not only reduced the 
amount of area but also increased the danger to giraffe with one 
fatality reported in the last year when a giraffe fell down into one 
of the wells (A.R. Zabeirou pers. comm.).  
With the increasing human population in Niger, the 
infrastructure required also increases (Annex 1; 4.1). The 
‘Giraffe Zone’ is divided by the main national road from Niamey 
to Dosso which runs through the core area with busy traffic 
dominated by heavy trucks. Additionally, a relatively dense 
‘road’ network also exists within the “Giraffe Zone” which itself 
exacerbates movement of people and increasing potential 
threats. Several giraffe road deaths have been reported over 
the last few years (see Table 3). Such road accidents, as 
observed for other wildlife elsewhere, are often caused by high 
speed and increased frequency of vehicles on roads (Forman 
et al. 2003; Fahrig and Rytwinski 2009; Carvalho and Mira 
2011). Despite lower traffic frequency at night, generally 
nocturnal animals are usually more often killed on road in 
comparison with diurnal animals, a result of reduced visibility 
(Bullock et al. 2011). The roads in “Giraffe Zone” are on some 
places surrounded by bush and the visibility is low, very often 
the speed limit is exceeded by drivers (Rabeil et al 2019). This 
threat does not have potential to impact to whole population, but 
it is fatal for individual (see Table 6.2). 
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Table 6.2 Comparative table of road accidents in the ‘Giraffe Zone’ from 2015-

19 (A.R. Zabeirou. pers. comm.). 

Year No. giraffe Sex/age Vehicle 

2015 1 Adult female Bus 

2017 1 Adult female Bus 

2018 1 Young male Truck 

2019 1 Adult female Car 

 
Another threat connected with human development is the 
relatively new railway which was built in Niger a few years ago 
(see Figure 6.6, Annex 1; 4.1). The railway that runs from Niger-
Benin also dissects the ‘Giraffe Zone’ and despite its current 
lack of service – it is believed Niger does not own any trains; it 
can be an insurmountable obstacle for giraffe in some areas. In 
some sections the railroad is above or under the ground level 
and it is impossible for giraffe to cross it (Ministry of Environment 
2015). The railway may however represent much serious threat 
if ever it will get operational in the future. 
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6.4 Climate Change  

The ‘Giraffe Zone’ lies in a semi-arid region where the mean 
annual total rainfall is ~350mm/year and the daily mean 
temperature average is 29°C (National Climate Change Profile: 
Niger 2018). Rainfall decreases and interannual variability of 
rainfall increases from south to north. The majority of Niger 
experiences moderately high rainfall variability on an inter-
annual basis. On decadal time scale, Niger also experiences 
clear variability with some periods being relatively drier or wetter 
than others. Long-term trends show consistent upward trends 
of increasing temperature over the period 1979-2015, on 

Figure 6.6 Giraffe crossing railway in ‘Giraffe Zone’ (photo courtesy of A.R. 

Zabeirou, GCF-SCF). 
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average 0.21°C annually. The total rainfall increased by 
26.3mm per decade, but the rainy days decreased by 2.1 
days/decade (National Climate Change Profile: Niger 2018, 
Annex 1; 11.2). 
Projection of future climate based on (Couple Model Inter-
comparison Project) CMIP5 GCM simulations under the RCP 
8.5 pathway predict increase of temperature by 2.5°C by 2050s 
with changes evident in the next decades. The total annual 
rainfall trend is estimated to be normal to increasing, ranging 
anything up to an additional 50% by 2050 and even stronger by 
the end of the century (National Climate Change Profile: Niger 
2018). 
After a dry period with prolonged droughts in the 1970s and 
1980s (see Figure 6.7), many scientists worried that large areas 
of the Sahel were irreversibly degraded (Ayoub 1998, Dregne 
2002). However, recent scientific results suggest that the 
decades of abnormally dry conditions in the Sahel have been 
reversed by positive rainfall anomalies in the early 2000s 
(Hermann et al. 2005, Brandt et al. 2015). Various remote 
sensing studies observed a positive trend in vegetation 
greenness over the last two decades – the ‘re-greening of the 
Sahel’. However, this trend is not uniform throughout the Sahel 

Figure 6.7 Sahel precipitation anomalies since 1900 (source: JISAO) 
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when looked at on a finer scale (Fiorillo et al. 2017). The 
greening and degradation are heterogenous and caused by 
combination of both climate and anthropogenic factors such as 
historical increase in cropped areas, changes in land use, 
shortening of the fallow duration, an increase in the grazing 
pressure intensity during the rainy season and the decline of soil 
fertility (Derdel et al. 2014). 
Droughts can cause serious problems, with that of the early 
1970s supposedly one of the last issues that led to the local 
extirpation of giraffe from the current day Gadabedji Biosphere 
Reserve (Suraud et al. 2008). Additionally, large herds were 
also reported to be in the Tanout area, between Agadez and 
Zinder, however they also likely disappeared because of 
drought. In 1984, the giraffe in the Ayorou area was reported to 
also became locally extinct in 1984. Whilst the droughts in all of 
these areas likely played a role, one can also presume that such 
harsh conditions led to illegal hunting by local communities in 
each of these areas – a combination of direct and indirect 
threats (Boulet et al. 2004). 

6.5 Illegal hunting (poaching) 

In the early 20th century the West African giraffe occurred 
across the Sudano-Sahelian zone. One of the main drivers of 
their disappearance was illegal hunting (poaching; Ciofolo 
1998). In Niger, efforts to curb illegal hunting was initiated in the 
early 1980s (Pfeffer 1981), yet the decline continued. In 1996 
only 49 West African giraffe remained in the wild and were 
concentred in the ‘Giraffe Zone’ close to capital Niamey (Ciofolo 
1998; Le Pendu & Ciofolo 1999). The Government of Niger with 
support from local and international partners increased their 
effort to enforce legislation preventing the illegal killing of the 
last West African giraffe. Dedicated community education and 
awareness campaigns coordinated by PURNKO (Projet 
d´Utilisation des Resources Naturelles de Kouré), ASGN 
(Association for Saving the Giraffes of Niger) and AVEN 
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(Association pour la Valorisation de l´Ecoturisme au Niger) were 
established with international support to help save the last West 
African giraffe before it was too late (Fennessy et al. 2018). 
However, they are more vulnerable to illegal hunting in 
neighbouring Mali or Nigeria with the long-distance movements 
sometimes occurring north-west to Mali and east to Gaya 
(Nigeria border) (Le Pendu & Ciofolo 1999). The same was 
recorded by (Boulet et al. 2004). (Suraud et al 2008) observed 
two giraffe in Nigeria in 2007, at least one was immediately 
poached. The most recent long-distance movement was 
observed in October 2019, when one of GPS satellite tagged 
giraffe approached Nigeria, ~30 km from the border (Gašparová 
et al. 2019). As the West African giraffe population grows and 
expansion of range increases, we will likely these dispersals 
more often and can be a future threat that needs monitoring and 
awareness creation in the local community. 
Since 2015, Niger has been waging an open war against Boko 
Haram, a jihadist insurrection founded in north-eastern Nigeria 
that has spread to neighbouring countries (Annex 1; 6.2). The 
Government of Niger declared a State of Emergency (SoE) in 
2017 across the country including Diffa Region, Ouallam, 
Ayrorou, Bankilare, Abala and Banibongou (Tillabéri Region), 
and Tassara and Tillia (Tahoua Region). This SoE was in 
response to an escalation in terrorist attacks, especially in the 
Tillabéri Region. In the last year alone there have been several 
terror attacks particularly in the Diffa and Tillabéri Regions 
(www.gov.uk): 

• 9 January 2020: terrorists killed 89 Nigerien soldiers at 
their base in Chinegodrar, Tillabéri 

• 10 December 2019: terrorists killed 71 Nigerien soldiers 
at their base in Inates 

• 1 July 2019: terrorists killed at least 18 Nigerien soldiers 
at an army base in Tillabéri 

• 19 June 2019: gunmen killed 2 police officers at the 
north Niamey Gates 
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• 16 May 2019: terrorists killed 28 Nigerien soldiers in 
Tillabéri 

• 27 March 2019: suicide bombers and gunmen killed 12 
people in Diffa 

Additional to Boko Haram, there are number of other terrorist 
groups active in the region. These include Jamaat Nusrat al-
Islam wal Muslimeen (JNIM), Islamic State West Africa (ISWA), 
Islamic State Greater Sahara (ISGS), Al Qaeda in the Islamic 
Maghreb (AQIM), Al Murabitoun and Ansar Dine (www.gov.uk). 
These terrorist groups make work and travel difficult in the 
majority of Niger, in particular around key border areas of 
Burkina Faso, Mali and Nigeria (see Figure 6.8). 
 
 

Figure 6.8 British travel advice for Niger highlighting areas of concern 

for travellers – essentially all the country is advised against travel 

although the ‘Giraffe Zone’ and Gadabedji Biosphere Reserve are in 

the orange areas (www.gov.uk). 
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During civil or regional conflicts, it is not surprising that militant 
and terrorist groups are sometimes involved in illegal hunting of 
wildlife and potentially trade, to either feed soldiers and/or 
generate funding. Historically, and likely still ongoing, groups 
such as the Lord´s Resistance Army (LRA´s) have illegally 
hunted elephant across parts of East and Central Africa; the 
Janjaweed Arab militia of Sudan has been accused of killing 
thousands of elephant in Cameroon, Chad and the Central 
African Republic (Christy 2015); and, Resistência Nacional 
Moçambicana (RENAMO) traded in rhino horn and ivory during 
Mozambique´s civil war (Naylor 1999). In 1970-80s militant 
groups such as UNITA (União Nacional para a Independência 
Total de Angola) in Angola as well as the military of numerous 
African governments illegally killed thousands of elephants for 
bushmeat and ivory (Benz & Benz-Schwarzburg 2011). 
Bushmeat from illegal hunting is often a valuable a source of 
food for militants and civilians during conflicts, and as such can 
have dire impacts on wildlife populations. Insecurity and violent 
conflicts are and may continue to be a serious potential threat 
for the West African giraffe if terrorists turn to illegally hunting 
them for food, resulting in a decrease in the population size or 
possibly leading to extinction (Annex 1; 5.1.1). 
In addition to insecurity through civil unrest, community 
members own insecurity may lead to illegal activities. The 
current corona virus pandemic may be one such threat. The 
disruption of the global tourism, restricting movements, 
grounding daily activities and shutting down of unessential 
businesses may lead to unpredictable economic and social 
consequences. The indirect impacts of such a threat and 
associated ‘lockdown’ measures may result in trouble for 
wildlife. Not only does the lack of tourism reduce one of the main 
sources of revenues for local communities, private business 
and government, but also anti-poaching activities and other 
conservation work is also restricted – leading to areas possibly 
being poorly protected during such vulnerable times. If local (or 
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neighbouring) communities do not have any other alternatives 
for income (or access to food), it is predicted that illegal hunting 
may result for local consumption and/or trade (Deliso 2020). 
And interlinked with this and other threats highlighted above, the 
lack of resources may also drive local communities towards the 
cooperation with illegal terrorist organisations.  
 

6.6 Population viability – risk of small population  

Small populations are in real danger of going extinct, 
predominantly due to: (1) genetic issues resulting from loss of 
genetic variability; (2) demographic fluctuations; and, (3) 
stochastic events. Genetic variability is important in enabling a 
population to adapt to a changing environment. In a small 
population there is a significant probability of losing the 
variability in each generation due to chance (Primack 2000). 
Once a population size is small, the mechanism to prevent 
inbreeding can fail, potentially resulting in inbreeding 
depression (Ralls et al. 1988). Loss of genetic variability in a 
small population may limit the ability of the population to 
respond to long-term changes in environment, for example the 
new diseases or climate change (Ellstrand 1992; Figure 6.9).  
Another problem which can arise in a small population is that of 
a “bottle neck effect” or “founder effect”. When the population is 
greatly reduced in size, rare alleles may be lost if individuals do 
not survive and reproduce, hence unable to pass them along. 
The “founder effect” may happen when few individuals leave 
large populations to establish a new one. The new population 
has potentially less genetical variability and lower probability of 
persisting (Bryant et al. 1998). When the population become 
small the demographical and environmental stochasticity 
becomes crucial factors, the population has higher probability 
of extinction due to chance alone (Lacy & Lindenmayer 1995). 
Small populations are also more threatened by random 
unpredictable catastrophes such are the natural factors 
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(drought, storm, flood, disease, etc.) (Young 1994). As well as 
by political and social conflicts, which may significantly affect 
the wildlife and their habitat (Kanyamibwa 1998). Despite the 
fact that West African giraffe population rapidly dropped to 49 
individuals in 1996 (Ciofolo 1998) the population has high level 
of genetic diversity (heterozygosity) in comparison with other 
giraffe population. However, some level of inbreeding is likely to 
be present in the population. According to molecular genetic 
research, it is evident that the population went through a 
bottleneck (Suraud et al. 2008). Management of threatened 
population should take into account the possible existence and 
effect of inbreeding depression (Frankham & Ralls 1998). 
Therefore, efforts such as conservation translocations and 
establishment of satellite populations are important measures 

Figure 6.9 Small population size of West African giraffe has rebounded 

however the long-term monitoring of their genetics is key to their future 

management (photo courtesy of S. Viljoen). 
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to help improve long-term viability of the West African giraffe 
with critical monitoring, including genetic, a tool to help assess 
its success and ongoing management. 

6.7 Conclusion 

The most serious threat currently facing the West African 
giraffe, as for the majority of Sahelian wildlife species, is habitat 
loss. With the ever-increasing human population in Niger, the 
space for wildlife is becoming greatly reduced. Much of the 
original ‘tiger bush’ habitat, tiger bush on the plateaus has been 
converted to fields or pastures. Deforested, overgrazed and 
degraded land continues to rapidly occur throughout the ‘Giraffe 
Zone’ and the current conservation agriculture projects are 
unable to turn the tide. A looming threat is that of current and 
increasing infrastructural development programmes including 
roads and railway, and associated traffic. These threats may not 
affect the entire population; however, the impacts are fatal.  
An ongoing threat to the West African giraffe population, 
especially with their expanding range, is that of illegal hunting. 
If the country continues to faces unpredictable natural 
catastrophes (drought, disease, etc.) or political unrest (civil 
war, terrorism, etc.), illegal hunting may become a direct threat 
if giraffe is seen as an alternative source of food and/or income. 
With the current coronavirus disease (COVID-19) resulting in an 
international pandemic, social, economic and political instability 
may fuel local civil unrest and terrorism activities, leading to 
illegal activities involving wildlife. As always, climate change 
combined with all the other threats will continue to have an 
impact on giraffe and their habitat – this is something that may 
not be able to managed but monitored and appropriate actions 
undertaken. 
Fortunately, over the last two and a half decades targeted 
activities supporting the long-term conservation of the West 
African giraffe in Niger have enabled the population to bounce 
back from a critical threshold. 
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7 General Discussion 

 
Our results highlight the challenges related to conservation of  

a large charismatic mammal in human dominated landscape 

and demonstrate a positive example of joint governmental, 

community and NGOs conservation effort.  

The West African giraffe was, in the past, spread across most 

of the Sahelian zone. In the late 20th century, they appeared on 

the brink of extinction. In 1996 only 49 individuals remained 

concentrated in “Giraffe Zone”. Thanks to conservation actions 

and local´s people initiatives, West African giraffe´s population 

remarkable increased. Being only one concentrated population 

brings risk of stochasticity, and thus new satellite population 

was established. In 2018 and 2022 in total 12 giraffe were 

reintroduced into Gadabedji Biosphere reserve. Although the 

West African giraffe was downlisted from “Endangered” to 

“Vulnerable” by IUCN Red List, the positive population growth 

may rapidly change. Conflict and social insecurity are known to 

accelerate biodiversity decrease globally and escalate the 

poaching of wildlife (Gaynor et al., 2016). In southern Niger, 

northern Cameroon, west-central Chad, and northern Nigeria, 

Boko-Haram performed over 800 attacks between 2009 and 

2013 (Akinola, 2015; OECD-SWAC, 2014). In 2020 six 

humanitarians, driver and guide were killed by terrorists in 

“Giraffe Zone” (Maclean, 2020). The security situation is 

unpredictable especially after the coup in 2023 (Lebovich, 

2024). According to Threat analysis, which was prepared in 

2020, war, civil unrest and military exercise had medium level 

of probability but the high negative impact on population.  
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Although the poaching was evaluated improbable, most local 

people are convinced that there is no threat to giraffe except 

natural death (Gašparová et al., 2023). Giraffe cause damage 

to crops (Gašparová et al., 2023, Leroy et al., 2009, Luxereau, 

2004) and agriculture in one of the most important incomes, 

especially for people in “Giraffe Zone (Gašparová et al., 2023). 

The human population is increasing, and Niger is still one of the 

poorest nations in the word (USAID, 2021), moreover the 

politician situation is not stable (Lebovich, 2024). It is known that 

armed conflict has negative effect on wildlife and poaching for 

bushmeat, ivory, fur, etc. is common (Dudley et al. 2002). On 

the other hand, giraffe means heritage and touristic object for 

Nigerian local people, and they appreciate their increasing 

population (Gašparová, et al. 2023). 

In anthropogenic landscape, which is highly fragmented  

a disturbed, changes in spatial pattern occur (Tucker et al. 

2018). According to the GPS satellite units, we can see the 

exact movement of West African giraffe. Our unpublished 

findings show more extensive HR than these shown in other 

publications. It may be due to several reasons, the most 

probable is use of different analysing tool. In the past MCP and 

KDE was used for measuring the HR. The techniques for 

collecting the movement data are more modern and exact, and 

thus, the analysis methods are. We used AKDE for our data, 

result of this method shows bigger HR size than the formerly 

used ones. Another reason for larger HR size might be the 

fragmentation and habitat destruction (Tigas et al. 2002; Lenz 

et al. 2011), as “Giraffe Zone” is highly populated and 

fragmented due to villages, roads and railway.  

Despite the anthropological influences, giraffe are able to 

coexist in agro-pastoral human-dominated landscape with 
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locals and their livestock. After a several decades of living next 

to human settlements they likely evolved certain level of 

habituation and tolerance towards people and livestock. They 

did not compete with livestock for food resources because of 

the height (Fritz et al., 1996) In fact, they associate with them 

and also preferred the presence of other animals - weather 

conspecifics or domestic animals - while resting. 
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8 General conclusion  

This work is focused on the West African giraffe, its 

conservation, threats, coexistence with humans and livestock, 

and movement. General conclusions come out of the main 

chapters of this work: 

a. The population of West African giraffe remarkably 

increased thank to Nigerian government, NGOs and 

local people’s initiatives. 

b. Giraffe cause damages on field crops and granaries and 

despite that farmers appreciate their presence. 

c. Poaching of giraffe was in the past threat to giraffe 

Nowadays, it is improbable, and most people are 

convinced that giraffe die naturally.   

d. Giraffe are habituated and tolerant towards human and 

their livestock. They prefer company of another animals-

whether conspecific or livestock, while resting. 

e. West African giraffe show larger home range size than 

was analysed in the past. It might be due to different 

analysing technique or due to habitat changes. 

f. Despite the human-giraffe coexistence in Niger, giraffe 

are facing several potential threats such as habitat lost, 

human population growth, increasing of infrastructure, 

climate change and armed conflicts. 
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