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Abstract 

Wildfire outbreaks in West Africa during the last decade has become a huge challenge towards, biodiversity, soil 

fertility, fora and fauna, agricultural sector development and the promotion of traditional medicine in this zone, 

and facilitates land degradation as well. This is because large wildfire outbreaks have destroyed tons of forests and 

farmlands leading to loss of farm produce, in some cases, loss of lives and property. In the quest to curb this 

situation, there is the need to identify current trends or records of fires outbreaks in the region and current relevant 

factors of climate, vegetation, land use and human activities which influence the occurrences. The Earth 

Observation Research and Innovation Centre of the University of Energy and Natural Resources in Ghana with 

support from its international partners have acquired a satellite ground station for the receiving Level–0 Moderate 

Resolution Imaging Spectroradiometer (MODIS) satellite data. With the requisite algorithm, the Centre is able to 

detect wildfire occurrences across the West Africa region. Research is vital such as to inform relevant stakeholders 

within the West Region to consider in which countries the Sendai Framework has been successful and where it 

seems not to be fully maturing. This study is an assessment of the wildfire outbreaks spotted across the West Africa 

region between November 2016 and December 2018 and investigates the impact of the implementation of the 

Sendai framework for disaster reduction, to see which ways this has contributed towards a reduction of wildfire or 

vice versa. The study brought to attention the situation of wildfires in the region, to help in reshaping strategies to 

holistically resource, and finance slow-implementing countries, whereas, to consider the satellite-based early 

warning systems, which would support their reporting on fire occurrences, minimize disasters especially wildfire 

outbreaks and further contribute to achieving the Sustainable Development Goals. 
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Introduction 

Human existence without fire may not be possible. A fire without control causes great harm ranging from 

destruction of property, forest cover, agriculture produce to worse of it all loss of human life. Using data from   2003 

to 2012, it is estimated that about 67 million hectares of forest land are lost annually from burning, with most of 

these located in Africa and South America (van Lierop et al, 2015). The Joint Research Center of the European 

Commission estimated that over 350 million hectares of land area were affected by fire in the year 2000 (JRC- 

European Commission, 2005). This estimate was based on fire scars spotted by the SPOT-VEGETATION satellite 

sensor. For instance, over 168 million hectares of land area was affected by fire from national statistics over a 

variable number of years) and 230 million hectares in 2000. In 2018, several reports dotted across the world 

indicated the severe nature of fire outbreaks (DW, 2018). 

Table 1: Records of some spotted fires across the Globe. 

Location Land Cover (ha) Year 

Caribbean and Mesoamerica 446000 2000 to 2004 

North America excluding Mexico 4.1 million 2000 – 2004 

South America 2.9 million 1986-2004 

Central Asia nine countries 2.0 million 2006 

Mediterranean 700000 to 1 million 2000 

Northeast Asia 1 million 1990 – 2004 

Baltic and adjacent countries 32000 2000 

Balkans 156000 1988 – 2004 

South Asia 4.1 million 2000 

Source: (GBA2000) (FAO, 2007a) 

In West Africa, during the severe drought of 1982/1983, wildfires ravaged the region to an extent that about 

50 % of the region’s vegetative cover was destroyed (FAO, 2007b). In the aftermath, soil fertility has since reduced 

due to the destruction of soil organic matter; the forest areas have seen a change in the species composition. 

However, the situation has not improved over the years with current records indicating spikes mostly in January 

(Schmaltz & Riebeek, 2010). It has, therefore, become imperative that measures be taken to prevent this 
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phenomenon from happening in the first place and manage, should it happen. This has raised concerns for effective 

fire management through collective efforts from international, regional and local cooperation.  

A thematic study prepared in the framework of the Global Forest Resources Assessment defined fire 

management as involving protection (early warning), preparedness, prevention, response and suppression, 

restoration/rehabilitation and monitoring (FAO, 2007b). Political support and sensitization of the general public 

remain effective ingredients which good fire management cannot do without. Without these ingredients, 

unplanned fires will inadvertently continue to impact forests and livelihoods negatively around the world (Gonzalez 

& Sierra, 2005; Isaac, 2004). Addressing fire issue at its roots by sensitizing those directly involved in using fires in 

land use systems/change and those igniting wildfires, intentionally and unintentionally has gained global concern.  

The occurrence of fire in vegetation includes forests, woodlands, rangelands and the interfaces between 

agriculture and forestry and between wildland and residential/urban areas. The thematic study of FAO identified 

humans as the main cause of fires in vegetation and in agricultural areas across almost all the study zones (FAO, 

2007b). This has also affected the detection of the cause of fires in many regions not excluding West African states. 

“… a box of matches remains the simplest and least expensive tool available to fire users (FAO, 2002) .” The 

overwhelming cause of fires reported in all countries according to FAO (2007) is caused by humans. For instance, 

human-induced cause attracted 95 % of fire cases reported in the Mediterranean, 90 percent in South Asia, 85 

percent in South America, 80 percent in Northeast Asia and 59 percent in Balkans (FAO, 2007a). It is evident that 

even in areas where causes were given as ‘unknown’ most of them are caused by people. Human-induced causes 

included land clearing, especially for shifting cultivation, and other agricultural purposes, maintenance of 

grasslands for livestock management, extraction of non-wood forest products, industrial development, 

resettlement, hunting and gathering, negligence (such as the careless disposal of cigarettes) and arson (Kennedy, 

Belward, & Gregoire, 1994) (Tedim et al., 2018). The most common amongst the cause of human-induced causes 

were land clearing and other agricultural activities, negligence and arson. 

This results in focusing on awareness-raising, education and participation in communities of interest.  

Early detection of fires by watchtowers and patrols, but increasing numbers also reported the use of satellite and 

aerial surveillance (FAO, 2007b). Different regions and countries have come together to form a united front in this 

regard. Such examples are the AfriFireNet which is a network that encourages the establishment or expansion of 

regional cooperation and networking activities in sub-Saharan Africa.  
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However, the level of success in managing wildfire has been minimal especially in sub-Saharan Africa. The 

involvement of so many institutions in fire management means that the coordination of their various inputs is 

essential. Though the phenomenon cannot be prevented entirely, an attempt to achieve this feat will help reduce 

the occurrence drastically. The Sendai Framework for Disaster Risk Reduction is a step ahead to achieve this quest. 

This Framework for Disaster Risk Reduction (2015-2030) was adopted at the Third UN World Conference on 18th 

March 2015. This framework named after where it was held (Sendai) is a successor to the Hyogo Framework for 

Action (HFA) 2000-2015. Building the Resilience of Nations and Communities to Disasters, it has been identified to 

focus on disaster risk management instead of disaster management which was the focus of the HFA. According to 

Morton Hamer et al, 2018, the West Africa Disaster Preparedness Initiative (WADPI) directly supports a number of 

the Global Targets identified in the Sendai Framework for Disaster Risk Reduction. These targets include 

“Substantially increase the number of countries with national and local disaster risk reduction strategies by 2020” 

and “Substantially enhance international cooperation to developing countries through adequate and sustainable 

support to complement their national actions for implementation of the present Framework by 2030 (UNISDR, 

2015). 

In parts of West Africa, there are reported cases of wildfires dotted across the region mainly resulting in 

loss to agricultural lands and forestry (Danthu et al., 2003; Joubert, Smit, & Hoffman, 2012; Kennedy et al., 1994; 

Kraaij & Ward, 2006; Reddad et al., 2013). The lack of capacity in predicting and forecasting fire outbreaks in the 

region is quite costly, leading to loss of lives and property. A lot, therefore, has to be done to improve the situation, 

especially in the areas of record keeping and adoption of early warning systems. 

Therefore, this research compiled active wildfire produced from using satellite imagery between late 2016 

to 2018 for countries in West Africa and compared this with national efforts to reducing the management of wildfire 

outbreaks in respective countries. This paper prepares a baseline for the final Sendai framework implementation 

reporting in 2030 in the light of wildfire management in West Africa.  

Materials and Methods 

Study Area 

The research area included 14 countries in the West African sub-region. The countries included Benin, 

Burkina Faso, Gambia, Ghana, Guinea-Bissau, Ivory Coast, Liberia, Mali, Mauritania, Niger, Nigeria, Senegal, Sierra 
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Leone and Togo. In these areas, disasters of hydrology and climate are on the increase as a result of poor planning 

and regulation of land resources (“Report on the status of disaster risk reduction in sub-Saharan Africa,” 2010). 

Other factors mentioned include weak environmental controls, poor enforcement of building regulations, 

urbanisation and other development-related factors. The major disasters recorded in the sub-region include strong 

winds, storm surges, extreme temperatures and forest fires. It is therefore important that extended effort on 

monitoring and adaptation especially in the face of climate change is developed in order to address them. 

Methods 

The Earth Observation Research and Innovation Centre (https://www.eoric.uenr.edu.gh/) of the University 

of Energy and Natural Resources with support from International partners has established a satellite Ground 

Station which receives Level-0 data averagely 3 – 4 times daily from a polar-orbiting portfolio of satellites including; 

Terra, Aqua and Suomi NPP satellites. The Centre also has installed a GEONETCast reception station that receives 

data from the Meteosat Second Generation (MSG) satellite every 15 minutes. Both Terra and Aqua have the MODIS 

sensor on board while the Suomi NPP has the Visible Infrared Imaging Radiometer Suite (VIIRS) Sensor. Data 

received from these sensors can detect fire with high precision. Having adopted the developed Advanced Fire 

Information System (AFIS) from the Council for Scientific and Industrial Research (CSIR) Meraka Institute 

(https://www.csir.co.za/csir-meraka-institute), data collected from the ground stations are fed into AFIS. The AFIS 

is an integrated ICT solution that uses satellite information to provide operational near real-time information for 

the prevention, monitoring, management and assessment of wildfire as a risk or hazard to society on a local, 

regional and global scale. AFIS utilizes a hotspot detection algorithm using the two MODIS datasets and data from 

the SEVIRI sensor on board the MSG satellite to detect fires. Active fires detected daily by the AFIS Polar Orbiting 

portfolio of satellites were during the following time intervals – 09:30 am, 10:30 am, 14:00 pm, 15:00 pm, 21:30 pm, 

22:30 pm, 01:40 am, 03:00 am and every 15 minutes from the MSG satellites. 

The MSG satellite provided constant observations but with a coarser and less-sensitive fire location 

information. The MODIS sensor was able to detect many of the smaller fires, but due to its infrequent revisit time, 

was unable to detect short-duration fires. The MSG sensor struggled to detect smaller fires but picked them up 

when they grew big enough to be seen by the current algorithm. By combining the datasets from the polar-orbiting 

and geostationary satellite the accuracy of fire detection of the system increased. 
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The detected fire spots are recorded as text and CSV files and stored to generate monthly and yearly reports for 

fires detected in the West-African region. The frequency and prevalence over the years 2016 to 2018 was studied to 

detect an increase or decrease in the occurrence of wildfire. Data were extracted and presented in graphs. A review 

of national efforts and strategies to minimize the impact of wildfire outbreaks was also considered, and these 

efforts juxtaposed with these wildfire outbreaks to ascertain how countries are making efforts with the 

implementation of the Sendai framework.  The periods for the data are shown in Table 1 below.  

Table 1: Data Periods for Satellite Imagery Used for Analysis 

Country Satellite data  Period  

Benin L-0 MODIS Jan 2017- Dec 2018 

Burkina L-0 MODIS Nov 2016- Dec 2018 

The Gambia L-0 MODIS Jan 2017- Dec 2018 

Ghana L-0 MODIS Nov 2016- Dec 2018 

Guinea Bissau L-0 MODIS Jan 2017- Dec 2018 

Ivory Coast L-0 MODIS Nov 2016- Dec 2018 

Liberia L-0 MODIS Nov 2016- Dec 2018 

Mali L-0 MODIS Nov 2016- Dec 2018 

Mauritania L-0 MODIS Oct 2016- Dec 2018 

Nigeria L-0 MODIS Nov 2016- Dec 2018 

Senegal L-0 MODIS Nov 2016- Dec 2018 

Sierra Leone L-0 MODIS Nov 2016- Dec 2018 

Togo L-0 MODIS Nov 2016- Dec 2018 
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Results and Discussion  

Wildfire Outbreaks between 2016 and 2018   

The wildfire outbreaks across the West Africa zone varies from country to country and within a country 

from season to season. The satellite data represented fires of 27 months, from October 2016 to December 2018 

across 14 countries in the Sub-region. Figure 1 represents the total fire of each country detected within the period. 

The highest counts were recorded in 2018 comparatively even within same months. 
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Figure 1: Total fires for each Country. 

From Figure 1, and the rest of the Figures presented in the Appendices, most of the prevalence occurred 

within November to March. Almost all countries recorded their range of highest count from this season. This can be 

deduced as a result of the dry season and its characteristics setting with weather dryness, making the grounds easy 

for fires. Within the 14 countries under study, Ghana and Nigeria recorded the most fires throughout the years. 

Ghana detected the highest fire occurrence in the year 2018 with 37,674 counts, followed by Nigeria with 35,579 
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while Mauritania recorded the least count throughout the period. The case of Ghana and Nigeria could be attributed 

to the large biomass land size, the strict two season (wet and dry: the wet season support vegetation growth while 

the dry season generates conditions for vegetation fire outbreaks) as well the large population size comparatively, 

making it easy for the least trigger by fire users to catch fire, while Mauritania as a result of the dessert nature had 

a lower chance of fire counts as justified by (Tedim et al., 2018). 

Geographically, Mauritania, Niger and Mali are characterized by hot sunny and dry climate because of its 

desert area, which forms a basic factor in causing fires in the presence of biomass. Mauritania and Niger recorded 

the least counts of fires which there is virtually nothing to burn as a result of the desert nature. Surprisingly, Mali 

recorded the third highest counts of fires over the period as a result part of the country being semi-desert and 

having about 5.6 % of arable lands. According to the Federal Research division, there has been an improvement in 

Afforestation program through irrigation in Mali. This has increased its forest area accounting for its possible for the 

high records of fires detected the period in Mali.  

Nigeria and Ghana recorded the highest fires. This could result from possible factors such as a significant 

forest (biomass) are present in the country. Again, the prevalence of outmoded farming practices such as slash and 

burn exposes the area to more wildfire. The Gambia, Guinea Bissau and Liberia recorded moderate counts of fires 

over the period, even though such areas are more forest dense. Ivory Coast, Senegal and Sierra Leone as well 

recorded high fire detections forest areas up to almost 3000 counts averagely. Benin recorded its highest fires from 

November 2017 to February 2018 with counts ranging from 977 to 2842. This is mostly as a result of the dry season 

which prone the area to more dryness. Results show a high rate of fires and are consistent with the findings of Think 

Hazard, 2018 (Global Facility for Disaster Reduction and Recovery, 2018). Almost all West African countries have a 

high hazard level when it comes to wildfires on the Think hazard index.  

The study conducted by Dwomoh and Wimberly (2017) revealed that fire regimes in most West African 

countries are highly variable and strongly linked to the vegetations, climatic and topographical factors. The diverse 

cultural practices of the inhabitants of the region is also another contributing factor. Dwomoh and Wimberly (2017) 

and Kennedy et al. (1994) further noted that major burning seasons may last for between four to six months, with 

early fires occurring in September and October at the end of the wet season whiles late fires occur in March, the 

start of a new rainy season. In both the Guinean-Congolian-Sudania and the Sudanian savannas, the peak burning 

period tends to occur in November, December and January, when the vegetation is highly flammable.  
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However, the results of this study show that the main burning seasons are lasting for more than six 

months. With the exception of Nigeria, Ivory Coast, Benin, Ghana and Burkina Faso with burning peaks occurring 

from October to March, the rest of the West African Countries (Gambia, Guinea Bissau, Mali, Mauritania, Niger and 

Senegal) have burning cases occurring throughout the years.  

Liberia has a major burning season occurring from January to May. It only has a small number of cases 

occurring from November to December throughout the years 2016 to 2018. This shows a shift in the burning seasons 

in most West African countries and could largely depend on antecedent meteorological conditions and fuel 

availability (Kennedy et al., 1994). Ouedraogo and Balma (2011) through their study revealed that the notion of early 

fires has become vague looking at the current trend of fire cases. He argued that, within a single day, different types 

of fire emanate on the same portion of land within a particular watershed. Thus, burning in the morning does not 

give the same result as burning in the evening. Therefore, according to him, bushfires can be described best based 

on the effects of wind or wind speed, the extent of drying of the bush/incendiary material, their consequences and 

the results of the application. Other research from FAO (2007) revealed that Africa is highly prone to lightning storms 

and has a fire climate with both dry and wet periods, where fires can burn the fuels produced and accumulated 

during the wet, rainy period which West African countries are of no exception.  

Although bioclimatic conditions are noted to be the primary source of ignition of fires in West Africa 

savannahs, the situation has changed today. Currently, humans have become the major ignition source of most fire 

outbreaks. Anthropogenic activities such as the occupation of the people are now the major causes of burning.  

Gambia, Guinea Bissau, Mali, Mauritania, Niger and Senegal recorded the highest occurrences of fires (See 

Figures: Average fires of each country) as noted earlier. This could be as a result of the tribe’s socio-economic 

activity. Another study revealed that, in the Sudanian zone, fire is imperative to the pastoralist tribes where it serves 

as a controlling agent for shrub population and as a stimulant for the regeneration of palatable pastures (Kennedy 

et al., 1994). This study further noted that in the Guinea-Congolian-Sudanian zone, fires are used less for enhancing 

pasture palatability but more commonly for hunting. Such fires, although intentionally ignited are in most cases 

left to burn uncontrolled for days and spread across large areas. Research from Burkina Faso showed that the main 

causes of fires are the preparation of crop fields; honey collection from the wild; the production of potash; camping 

fires in the bush; charcoal production; the search of security (reptiles, thieves) (Ouedraogo & Balma, 2011). 

According to the FAO (2007), fire outbreak in Africa take its origin from the early 70s which gained Africa the name, 
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the "fire continent" owing to the regular and widespread occurrence of wildland fires. The FAO regard some of the 

causes of wildfire in the region to human activities such as deforestation which exposes the soil to potential fires.  

The slash and burn farming practices and lightning are also major enabling factors of wildfire. The results 

from this study justify a frequent fire occurrence in the region, especially in the forest zones. The seasonal nature of 

the sub-region turns to favour its vegetation, such that the wet season often helps to stimulate growth and recover 

vegetation while the dry season provides grounds for burning. Wildfires generally have an effect on the natural soil 

composition, destroy vegetation. Loss of these huge vegetation/plantations destroys the livelihood of people 

rendering the middle-income population poorer and more marginalized. These fires also have a great impact on 

the environment, not only in the form of air pollution but by releasing millions of tonnes of CO2 and other 

greenhouse gasses into the atmosphere contributing to climate change. Knowledge on wildfire is key to its 

prevention and impacts on reduction, hence there is the need for rapid education on wildfire. There is a great need 

for resources building in wildfire detection as has been started in this study as well as capacity building in decision 

making in its prevention strategies. 

West African States Disaster Preparedness 

The ECOWAS community recognize wildfires being part of major disaster in the region, a number of 

interventions have been carried out to tackle the situation (Morton Hamer, Reed, Greulich, & Beadling, 2018). One 

such initiative is the ECOWAS Disaster preparedness Table Top Exercise. This training aimed at building regional 

capacity to enhance Health Security which tackled areas not limited to review and validation of national disaster 

preparedness and response plans, Review and validation of national emergency operations centre standard 

operating procedures, Emergency operations centre software platform “boot camp”, Emergency operations centre 

operations, incident command systems, and strategic communications training, Logistics, security, and 

communication during disaster response, Critical infrastructure and hazard mapping. Countries that benefited 

from this exercise included Ghana, Nigeria, Guinea Bissau among other ECOWAS member state. There have been 

many interventions by institutions and government in developing policies and practices to improve on the capacity 

to detect, prepare and fight against wildfires in recent times, which a lot is needed especially in the sub-Sahara 

Africa.  According to the recent Sendai Framework for Disaster Risk Reduction, “effective disaster risk management 

contributes to sustainable development” (UNISDR, 2015). The Sendai Framework aims at reducing disaster in all its 
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forms. Thus, reduction in mortality, economic loss, disruption of basic services through enhanced international 

cooperation to developing countries.  

However, the biggest question still remains, “How do national agencies in response to the Sendai 

framework implementation, implement or attempt to put measures in place to minimize a frequent disaster like 

wildfire?”. The strong or weak correlation between wildfire occurrence and national efforts would indicate a part-

contribution to Sendai Framework Adoption by countries in West Africa. Policymaking is key and strong institutions 

are needed for its implementation.  Hamer et al. (2018) noted that the high discrepancy in the ability of West African 

states to prepare for, respond to and recover from disasters can be linked to their governing structure, access to 

funding and organization of systems. She further noted that states with their emergency management agencies 

unswervingly under the Head of State, Vice President, or Prime Minister are typically prepared to assemble and 

deploy necessary emergency resources far more quickly and adeptly than the nations whose emergency authorities 

are linked to other government officials. Thus, administratively establishing disaster management agencies directly 

in the executive branch of government, improving multilingual communication abilities among ECOWAS members, 

and extending disaster training to county and local level officials are all important concepts. Hamer et al, 2018 

further noted that, in trying to strengthen a continuing regional collaboration and to enhance communication and 

coordination between ECOWAS member states, and beyond, in disaster preparedness and response, the West Africa 

Disaster Preparedness Initiative was launched in 2015. Under this initiative was the Disaster Management 

Capabilities Assessment (DMCA) which helps to assess the disaster management capabilities of West African states. 

This assessment was designed to identify baseline capacities and areas to improve upon in disaster management). 

From the results of the assessment (see Table 1), Ghana earned ‘Good/Excellent’ in the capability area of planning 

towards disaster. Three other countries (Benin, Burkina Faso, and Mali) earned ‘satisfactory’.  A basic rating was 

earned by five other countries (Burkina Faso, Cote d’Ivoire, Ghana, Guinea-Bissau, and Mali) in one or more of the 

capability areas. The remainder of the nations earned “below basic” capability ratings in all of the capability areas. 

DMCA however, does not entirely reflect all the strength of the participating countries.  
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Phase/Activity Planning Workforce 

Development 

Infrastructure Communicatio

ns 

Financing 

Benin Satisfactory 

follow-up and 

review needed 

Below Basic Below Basic Below Basic Below Basic 

Burkina Faso Satisfactory 

follow-up and 

review needed 

Below Basic Below Basic Below Basic Basic 

Cameroon Below Basic Below Basic Below Basic Below Below Basic 

Cote d’Ivoire Basic needs review Below Basic Below Basic Below Basic 

Ghana Good/Excellent Simulations 

needed to test 

Basic Basic Below Basic 

Guinea N/A N/A N/A N/A N/A 

Guinea-Bissau Below Basic Below Basic Basic Below Basic Below Basic 

Liberia Below Basic Below Basic Below Basic Below Basic Below Basic 

Mali Basic Below Basic Satisfactory Below Basic Below Basic 

Mauritania N/A N/A N/A N/A N/A 

Nigeria Below Basic Below Basic Below Basic Below Basic Below Basic 

Senegal Below Basic Below Basic Below Basic Below Basic Below Basic 

Sierra Leone N/A N/A N/A N/A N/A 

The Gambia Below Basic Below Basic Below Basic Below Basic Below Basic 

Togo Below Basic Below Basic Below Basic Below Basic Below Basic 

Source 

a Results are current as of the time of the assessment, in June-August 2015. 

Criteria for “Below Basic” Level: not all Basic Level indicators achieved. 

Criteria for “Basic” Level: All required indicators at Basic Level achieved. 

Criteria for “Satisfactory” Level: All Basic Level and all “Satisfactory” Level indicators met. 

Criteria for “Good” Level: All previous level and all “Good” Level indicators met.  

Criteria for “Excellent” Level: All previous level and all “Excellent” Level indicators met.  
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Hamer et al, 2018 revealed the significance of the efforts of the West Africa Disaster Preparedness Initiative 

(WADPI) in supporting directly a number of the Global Targets identified in the Sendai Framework for Disaster Risk 

Reduction. She noted that these targets include “Substantially increase the number of countries with national and 

local disaster risk reduction strategies by 2020” and “Substantially enhance international cooperation to 

developing countries through adequate and sustainable support to complement their national actions for 

implementation of the present Framework by 2030 Hamer et al, (2018), UNISDR, U. N. O. (2015). 

Moreover, the latter quarter of the 20th century saw more than 30 regional organizations or programs 

involved with disaster risk management emerged around the world (Hollis, 2015). Hamer et al. (2018) again noted 

that the involvement of regional organizations in disaster management can be particularly helpful in the scenario 

where national capacities are overwhelmed and aid from international organizations is inadequate or slow to 

arrive. Regional organizations’ involvement can bridge this gap and provide aid more quickly and efficiently and 

potentially in a way that is more culturally appropriate and sensitive to the needs of disaster victims. As an example, 

the Association of Southeast Asian Nations has provided its member nations with a guide to help disaster managers 

in national governments to gain basic knowledge of how to utilize international tools and services Disaster 

(Response in Asia and the Pacific, 2017). Development of such a guide or even a policy agreement among ECOWAS 

member states on disaster response could be a crucial follow-up activity to these efforts to enhance preparedness. 

In this era of emerging infectious diseases, rapid climate change, and other global threats, West Africa will 

experience both more frequent and more devastating disasters. As data management during disasters is also a key 

component of effectiveness, the consistent use of uniform or interoperable data systems throughout ECOWAS will 

be helpful (Mansourian, Rajabifard, & Zoej, 2005; Morton & Levy, 2011). Though not critically examined within the 

study as a result of the lack of sufficient data records to support the argument, the start of the Sendai framework 

from 2015, detected wildfire between 2016 – 2018 and the Hamper et al. (2018) reports indicate that efforts have 

been taking by member states with the West African zone to tackle disasters including wildfire. The efforts may not 

be immediately seen as affecting the frequency of wildfire as a result of the complex nature of the source of wildfire.  

It is already envisaged that with the adverse effects of climate change, temperatures are likely to increase 

while rainfall may decrease in parts of West Africa (Kabo-Bah et al., 2016; Roudier, Sultan, Quirion, & Berg, 2011; 

Sultan et al., 2013); this would obviously accelerate the frequency of wildfire outbreaks during the dry seasons. This 

implies, more effort is required in the early warning systems for wildfire detection and suppression including more 
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education of communities to take responsibility for fighting wildfire to reduce its impact on lives and agriculture 

development. Future research at the end of the Sendai Framework implementation in 2030 would provide vital 

insights into the overall implementation success within the West African region.  

Conclusions 

The research investigated the occurrence of wildfire in West Africa countries via-a-vis the early 

implementation of the Sendai Framework. The MODIS L-0 data were processed using the Advanced Fire Information 

System Algorithm (AFIS) at the Earth Observation Research and Innovation Centre (EORIC) for detected wildfire 

across West Africa. The results showed that wildfire outbreaks across the West Africa zone varied from country to 

country, and within the countries from season to season. National efforts also vary and the stages of 

implementation and social acceptance of the Sendai Framework varies. Therefore, there is an overall mix reaction 

of the adoption of the Sendai Framework since its inception in 2015 and is still in the early stages. With the Sendai 

Framework expected to be concluding in 2030, it is envisaged that the results of the wildfire, in particular, would 

show some degree of improvement if climate change-related impacts such as temperature and rainfall remain as 

usual during the last decade. Notwithstanding, a follow-up study after 2030 would better consolidate and 

strengthen the current findings in this paper. However, the current results from the wildfire detected indicates that 

stringent national efforts are required to safeguard our biomass from more future destruction.  
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Appendix  

Table 2: Statistics of wildfire detected in 2016  

  

2016   

MONTHS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL 

COUNTRIES                           

Benin 0 0 0 0 0 0 0 0 0 0 0 0 0 

Burkina Faso 0 0 0 0 0 0 0 0 0 0 2636 3381 6017 

Gambia 0 0 0 0 0 0 0 0 0 0 0 0 0 

Ghana 0 0 0 0 0 0 0 0 0 0 4382 11044 15426 

Guinea-Bissau 0 0 0 0 0 0 0 0 0 0 0 0 0 

Ivory Coast 0 0 0 0 0 0 0 0 0 0 391 5800 6191 
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Liberia 0 0 0 0 0 0 0 0 0 0 1 17 18 

Mali 0 0 0 0 0 0 0 0 0 0 5718 4890 10608 

Mauritania 0 0 0 0 0 0 0 0 0 53 59 60 172 

Niger 0 0 0 0 0 0 0 0 0 0 297 185 482 

Nigeria 0 0 0 0 0 0 0 0 0 0 3921 8374 12295 

Senegal 0 0 0 0 0 0 0 0 0 0 1856 2508 4364 

Sierra Leone 0 0 0 0 0 0 0 0 0 0 3 271 274 

Togo 0 0 0 0 0 0 0 0 0 0 664 2239 2903 

          

  YEARLY TOTAL= 58750 

 

Table 3: Statistics of wildfire detected in 2017 

  2017   

MONTHS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL 

COUNTRIES     

Benin 1601 1251 291 0 2 2 0 1 1 71 2842 2224 8286 

Burkina Faso 1710 263 217 0 29 7 2 1 2 404 3481 1701 7817 

Gambia 223 228 196 0 37 19 0 0 0 7 22 64 796 

Ghana 9869 2741 622 0 23 0 0 2 4 115 8201 9954 31531 

Guinea-Bissau 377 927 579 0 770 126 5 0 1 37 52 147 3021 

Ivory Coast 6620 3673 686 0 60 14 15 1 5 32 950 4645 16701 

Liberia 109 196 697 0 52 1 0 0 0 0 5 24 1084 

Mali 4658 2844 1756 0 254 170 40 1 18 4497 4939 3016 22193 

Mauritania 20 30 28 0 5 3 9 6 0 18 11 4 134 

Niger 101 60 59 0 11 0 0 0 0 102 174 67 574 

Nigeria 12138 9895 1868 0 98 80 67 20 67 1648 3977 5721 35579 

Senegal 3030 2574 1474 0 263 252 16 9 1 2281 2428 2653 14981 

Sierra Leone 2669 2876 2356 0 56 1 0 0 2 6 10 285 8261 
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Togo 1395 821 230 0 1 0 0 0 0 15 1391 1940 5793 

  

                  YEARLY TOTAL= 156751 

 

Table 4: Statistics of wildfire detected in 2018 

  2018 

MONTHS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL 

COUNTRIES     

Benin 2750 977 163 54 12 2 0 1 2 12 1358 2272 7603 

Burkina Faso 1535 399 144 48 20 4 0 0 1 70 1936 3403 7560 

Gambia 202 177 44 105 71 26 1 0 0 0 17 86 729 

Ghana 13258 2329 230 153 92 7 5 21 7 35 2868 18669 37674 

Guinea-Bissau 323 724 253 385 957 301 0 0 1 41 58 111 3154 

Ivory Coast 6472 2057 549 242 161 62 15 18 7 36 318 7747 17684 

Liberia 100 636 700 1312 92 18 1 0 1 1 8 61 2930 

Mali 3121 1165 1192 1223 564 113 8 0 4 1109 5845 5717 20061 

Mauritania 10 5 1 2 10 3 7 4 3 16 9 41 111 

Niger 28 37 27 47 15 6 1 1 

 

47 931 0 1140 

Nigeria 23815 3221 1150 311 145 98 37 46 1 52 176 198 29250 

Senegal 2734 1558 764 640 468 244 20 8 7 517 2523 3211 12694 

Sierra Leone 2303 1832 1533 4865 347 5 1 0 1 1 32 715 11635 

Togo 2396 499 84 8 3 1 0 1 1 7 314 3095 6409 

          

  YEARLY TOTAL= 158634 

 

 Figure 2: Monthly Fire Count – Benin  
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Figure 3: Monthly Fire Count – Burkina Faso 

 

 

 

 

Figure 4: Monthly Fire Count – Gambia 
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Figure 5: Monthly Fire Count – Ghana 

 

 

 

Figure 6: Monthly Fire Count – Guinea Bissau 
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Figure 7: Monthly Fire Count – Ivory Coast 

 

 

 

Figure 8: Monthly Fire Count – Liberia 
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Figure 9: Monthly Fire Count – Mali 

 

 

 

Figure 10: Monthly Fire Count – Mauritania 
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Figure 11: Monthly Fire Count – Niger 

 

 

 

Figure 12: Monthly Fire Count – Nigeria 
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Figure 13: Monthly Fire Count – Senegal 

 

 

 

Figure 14: Monthly Fire Count – Sierra Leone 
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Figure 15: Monthly Fire Count – Togo 
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