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1. Background information on climate, agriculture, livestock and fisheries in Senegal: 

decision making processes 

Senegal has a typical Sahelian climate with a unimodal distribution of the rainy season, 

shortening towards the north (June-October, south; July-September, north). Regarding the 

temperatures, they often exceed 40ºC in the innermost parts of the country during the dry 

season or dry spells; whereas coastal areas are under the influence of trade winds and sea 

breezes, providing them with a fresher and wetter environment. Furthermore, seasonal 

“Harmattan” winds, prevailing north-east dry-winds associated with high pressure systems, 

often take place during the dry season when temperatures are highest. Beyond the 

spatiotemporal differences of the rainy season, rainfall records show strong inter-annual 

rainfall variability. What´s more, empirical evidences indicate an overall rainfall decrease 

since the 70´s while slightly recovering during the 90´s. Regarding the latter, much literature 

has focused on the recent greening of the Sahel, being the result of rainfall recovery within 

the last decades (Olsson et al., 2005; Hickler et al., 2005; Giannini et al., 2008). However, a 

longer timeframe is necessary to assess the potential causes and effects of new climatic 

patterns.  

 

Moreover, climatic trends for the periods 1931-1960, 1971-2000 and 1981-2010, show a 

considerable rainfall decrease within all parts of the country, with shifting isohyets towards 

the southernmost parts (Figure 1). For instance, the 400-600mm isohyet has shifted 

approximately 100km to the south, when comparing the periods 1931-1960 and 1971-2000. 

In fact, rainfall decline can be observed in Senegal´s different agro-ecological zones, often 

associated with the shortening of the rainy season. However, a minor rainfall recover can be 

observed when comparing the periods 1971-2000 and 1981-2010, with the displacement 

towards the north of the 200mm isohyet. On the contrary, the greatest amount of annual 

rainfall >1200mm, is often recorded in coastal zones closer to the border with Guinea Bissau, 

Ziguinchor region; having been as high as 1900mm in the year 1999 (CSE, 2013).  

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Distribution and shifts in Senegal´s total amount of rainfall between 1931-1960, 1970-2000 and 1981-2010 



Furthermore, Senegal has almost reached 15 million inhabitants and 80% of the population 

is located along the coastal zones. Rural areas account for 55% of the country´s total 

population, with 34% of the workforce found within the agricultural sector, while half of 

them are women (Source FAO 2014). Food security in rural areas is of major concern and 

efficient food production has not yet been achieved. Indeed, food production indicators 

show slight improvements, allowing the export of some agricultural commodities. 

Nevertheless, in recent years there has been an important raise of food imports, in particular 

cereals. Agricultural water requirements have been as high as 93% of the country´s total 

water withdrawal in 2000 (Source FAO 2014). Also, large areas, 120000ha in 2014, had 

already been equipped with irrigation systems, while in 2000 the irrigated surface area was 

insignificant (Source FAO 2014). According FAO GIEWS Country Brief in May 2018, official 

estimates put the 2017 aggregate cereal production at about 2.5 million tonnes, about 18 

percent above the previous year’s already record output and over 35 percent above the last 

five-year average. Although the cereal planted in 2017 increased by only about 2.5 percent 

compared to the previous year, average yields of millet, maize and sorghum rose by 34, 21 

and 12 percent, respectively. Agriculture´s buoyant performance is due to the greater 

amount of rainfall and productivity within the sector. Overall, the country´s agriculture, 

livestock and fishery sector can be divided as follows: peanuts, millet, corn, sorghum, rice, 

cotton, tomatoes, green vegetables, cattle, poultry, pigs, fish; being rice, millet and maize 

the most produced, while fish is the most exported commodity. 

 

In spite of the previous achievements, there is a large segment of the Senegalese livelihoods 

still relying on traditional agriculture and livestock-related activities. Indeed, the vulnerability 

of weather dependent sectors, where agriculture is among the most susceptible; often 

exacerbated by strong inter/intra-annual rainfall variability and exposure to the effects of 

changing climatic conditions. For this reason, adequate climate and weather information 

must be fully provided to decision-makers which are responsible of creating communication 

channels that flow down, up-bottom approach, to the community level. Additionally, high 

food-import-dependency-rate exposes Senegalese to price fluctuations at regional and 

global markets. Hence, it requires more efficient local market conditions with country, 

regional and global information that improve farmer´s benefits, besides of alleviating them 

when facing food crises.  

  

In Senegal, the National Agency of Civil Aviation and Meteorology (ANACIM) plays a key role 

on the food production and security system. Indeed, ANACIM ensures the coordination of a 

Multidisciplinary Working Group (GTP), contributing to food security and food self-

sufficiency within the country´s most vulnerable zones. They do so by setting up an climate 

and weather information relevant to crops and early warning systems. The main role of the 

GTPs is to conduct a thorough monitoring of agro-meteorological information during the 



rainy season. By doing so, they contribute to the early warning system while assuring food 

security. The first ANACIM bulletins were developed during the winter of 1984, and by that 

time the GTP had three members: 

 

• National Meteorological Office (DMN), in charge of coordination; 

• Agriculture Office (DA); and, 

• Hydrological Office 

 

Subsequently, the GTP has expanded to other agro-meteorological services giving bulletins 

on aspects regarding crop development. Currently, the GTP is subdivided in other groups 

and which are the following: Hydrology, Agriculture, Plant Protection, Livestock, Centre for 

Ecological Monitoring (CSE), Commissariat for Food Security (CSA), Directorate of Analysis, 

Forecasting and Agricultural Statistics (DAPSA). One of the GTP duties is to publish dekadal 

(10 days) agro-meteorological bulletins for national authorities, donors and technicians. 

However, since its creation, the information from the GTP has been strictly limited to 

decision-makers, with little use by potential beneficiaries, i.e. farmers. After the execution of 

several projects (ICCAFS, CINSERE), decentralization of GTP´s from a departmental to a local 

level has taken place. In addition, local GTP mission is to some extent similar to that at 

departmental level, but seeking to tightening bonds between stakeholders by bringing closer 

agro-meteorological services to potential beneficiaries.   

 

With a coastline of 718 km, the national fishery sector significantly accounts for Senegal´s 

economy. Overall, in 2015, the sector´s contribution to the GDP was of 1.8%, providing more 

than 53 100 direct and approximately 540 000 indirect jobs, mainly in artisanal fishing and 

processing (Source FAO). In the same year, marine capture fisheries was as much as 395 400 

tonnes, while freshwater fish reached 30 000 tonnes. Around 147 decked fishing vessels 

have been reported sizing between 30-45 meters. A significant artisanal, undecked fleet of 8 

053 powered vessels and 1 430 unpowered have also been reported. In addition, it is well-

known that strong winds and waves can be a threat for traditional fishing boats, so-called 

“Cayucos”. Hence, providing fisherman with adequate information and fast warning 

maritime alerts is crucial to save lives as well as to foster the economic development of 

coastal communities.  

 

Within the fishing industry, several projects have been implemented. For instance, the 

METAGRI-OP, COMFISH, CINSERE, and since 2014 early warning systems are promoting sea 

safety. Indeed, before 2014, most of the human lives loss at the sea had been attributed to 

weather events. However, since the implementation of early warning systems there has 



been a decrease of human life losses. These preventive systems work through SMS and 

coloured code flags (green, yellow and red) that keep fisherman updated of current sea 

conditions, besides of a list with precautionary measures, through an agreed scheme 

between ANACIM and fishermen associations.  

 

 

2. Regional projects on weather and climate information services (CIS) for agriculture 

There are several completed/ongoing projects seeking to increase livelihood resilience in 

Western Sahel. One of them is the “Regional Resilience, Emergency and Rehabilitation Office 

for West Africa/Sahel” (REOWA) launched by FAO in 2006 and based in Dakar. In particular 

the REOWA has four strategic areas of intervention and which are: 1) enhance coordination 

at a regional level; 2) food security analysis to support decision making and to better meet 

population needs; 3) promote resilience, disaster risk reduction and management; 4) 

implement projects to protect, restore and improve livelihoods just like food security. In 

total, the REOWA project is supporting vulnerable livelihoods in 17 countries of Western 

Sahel.  

 

In addition, the “METAGRI operational project” was launched by WMO in 2012 in 17 West 

African countries. The main goal of this project has been to make farmers more self-reliant 

and better informed about weather information and conduct effective risk management. In 

Senegal, 1189 participants (including farmers, weather officers, and social leaders, among 

others) have been trained, through Roving Seminars, on how to use weather and climate 

information (Tarchiani, 2015). In Senegal, ANACIM has been associated to the program with 

an extended multiple stakeholder collaboration* (several ministries, ADAF, PAFA, CNCR, 

CADL, ANCAR, CDEPS, WFP, DPSP, NGO´s, farmer´s associations etc.). During 2012-2015, five 

Roving Seminars have been conducted with fisherman’s in Senegal, with an afterwards 

creation of a free SMS alert service that warns fisherman´s about strong winds just like 

thunderstorms. This has been achieved thanks to an agreement with the principal 

telecommunication provider of Senegal, Sonatel. As acknowledge on the external evaluation 

report of METAGRI operational project, media coverage was impressive in Senegal giving 

greater communication outcomes than those expected (Tarchiani, 2015). A high interest has 

been observed among fishermen in coastal countries, where weather and sea warning 

advices have been delivered by meteorological services.  Finally, 228 farmers have received 

rain gauges for measuring rainfall and adapt their crops (by using suitable sowing calendars) 

to climate variability (Tarchiani, 2015).  

 

 

*Association pour le Développement Agricole de la Communauté rural de Fimela (ADAF); Projet d’Appui aux 

Filières Agricoles (PAFA); Conseil National de Concertation des Ruraux (CNCR); Centre d’Appui au 

développement Local (CADL); Ministry of Agriculture, Ministry of Breeding, Agricultural Extension (ANCAR); 

World Food Programme (WFP) ; Direction de la Protection et de la Surveillance des Pêches (DPSP) 



Other ICT voicemail alert system has been developed by ANACIM (collaboration with 

jokalante) in a national project, as well as a mobile application set up by Meteo Senegal and 

available on “Play Store” (web version is not yet operative).  

 

Another regional project is the “Agricultural Climate Resilience Enhancement Initiative” 

(ACREI) sponsor by the Adaptation Fund in the Horn of Africa (Ethiopia, Kenya and Uganda) 

and running since 2017 and still ongoing. A UN to UN agreement, between WMO and FAO, 

along with the collaboration of Inter-governmental Authorities on Development (IGAD), has 

sought to better adapt agriculture at a community level. More in detail their aim is to 

develop and implement adaptation strategies as well as to identify measures that make 

Eastern African smallholder farmers more resilient to climate variability and climate change. 

In fact, in order to overcome the problems of low productivity and food insecurity it is 

required an integrated approach that combines changes in multiple components of the 

production, livelihood and input/output markets. This can be done by adopting/embracing 

new technologies that increase crop productivity, i.e. drought tolerant and productive crop 

varieties besides of sustainable agricultural practices. The latter needs to come hand in hand 

with: a) reliable climate information that allows appropriate decision-making, b) improved 

market opportunities that ensure access and availability to food. Additionally, activities 

under the AECRI 2.3 project component has targeted: knowledge, information and 

communication system that strengthens community adaptation to climate change, i.e. FM 

radio stations linked to community radios and dialogue groups. This aspect could be included 

within the FAO-WMO Senegal project on “Developing national agrometeorological and agro-

climatological capacity for Senegal agencies”. By doing so project´s expected outcomes could 

be maximized, besides of the number of final beneficiaries.  

 

Moreover, other community based participatory approaches are those within the “Building 

Resilience and Adaptation to Climate Extremes and Disasters” (BRACED); including a project 

on “Resilient Reinforcement Against Environmental and Social Shocks in Niger” 

(PRESENCES), and implemented by the UK Department for International Development, 

through CARE UK, in 2015 and still ongoing. The BRACED-PRESENCES project main goals are:  

 

1) To improve access to climate information, as well as to use, plan and manage climate 

related risks.  

2) To ameliorate and provide the most vulnerable communities with tools and 

resources to face climate change and climate variability related hazards. 

3) To enhance the sustainable management of natural resources at a local, regional and 

national level.  

 



As part of this project, CARE International is now proposing the following key approaches: 

gender responsive and transformative, nutrition, inclusive value chains and market system 

engagement, community based adaptation (CBA*) to climate change, village savings and 

loan associations (VSLA), farmer-led learning and field school approaches, climate resilient 

agro-ecological practices, governance and rights monitoring. The previous approaches are in 

harmony with those promoted in some of FAO´s projects and deserve further attention. In 

fact, CARE is now producing outstanding manuals and toolkits reflecting field and community 

experience along rural Africa. In relation to CBA, CARE International focuses on smallholder 

farmers and pastoralists because under changing climatic conditions they cannot longer rely 

on indigenous knowledge. For this reason, farmers must be provided with a better access to 

weather and CIS so they can cope with the uncertainties of changing climate conditions and 

climate variability. If they are able to deal, to some extent, with this uncertainty they can 

continue to make economic, social and environmental decisions as well as trade-offs. Finally, 

CARE´s highlights the need to further work on how to build adaptive capacity amongst the 

most vulnerable, while tightening a number of inter-related factors: 1) access to and control 

over assets; 2) access to knowledge and information; 3) innovation; 4) effective institutions 

and entitlements; 5) flexible and forward-looking decision-making and governance. All of 

which are articulated by the Local Adaptive Capacity Framework. Furthermore, CARE has 

made available a list of training manuals, among which a booklet on “Facing Uncertainty: the 

value of climate information for adaptation, risk reduction and resilience in Africa” deserves 

mentioning. Within it, we can find more information regarding the ways on how to 

communicate weather and climate information, besides of indigenous knowledge and basic 

decision making at a farmer level. This booklet has been edited by CARE with the support of 

Adaptation Learning Program in Africa (ALPA).  

Another ongoing project is the Participatory Integrated Climate Services for Agriculture 

(PICSA), developed by University of Reading and The Walker Institute, having a research 

program on Climate Change Agriculture and Food Security (CCAFS). What´s more CCAFS 

main goal is to promote climate-smart policies, services, and practices that enables 

agriculture to meet food security, climate change adaptation and mitigation needs; whereas 

PICSA approach is to provide the agricultural sector with specific technical schemes for using 

climate and weather information for rainfed agriculture. The countries where PICSA CIS have 

been deployed are Burkina Faso, Ghana, Mali, Nigeria, Senegal, Malawi and Tanzania.  

 

 

 

*Community-based adaptation (CBA): is a holistic approach focusing on building adaptive capacity and 

addressing the underlying (structural, social, economic and political) causes of vulnerability. It does so by 

combining social decision-making processes with support from technical adaptation strategies or 

interventions such as: drought-tolerant seeds, data sharing both on weather forecast and climate projections, 

climate risk management and impact analysis, besides of creating climate-resilient livelihoods and preparing 

disaster risk reduction interventions.  



Locations are selected according to the following criteria: exposure to floods, crop type and 

varieties, cattle and poultry management options. In fact, combined solutions, including 

funding options, are provided depending on an evaluation report that determines the risk 

and exposure of the community. By doing so, the project fosters food security, production, 

at a community level, besides of a better integrated management on natural and financial 

resources. Climate and weather information is available for farmers making them less 

dependent and raising their self-confidence on agricultural management.   

Moreover, the Famine for Early Warning Systems NET (FEWS NET) is an advanced online-

resource platform that allows the prevention of acute food insecurity along the whole world. 

It is funded by the USAID providing objective, evidence-based analysis, helping decision-

makers and disaster relief agencies to respond during food crises. It carries out a continuous 

monitoring of agro-climatic factors using the data provided by NOAA and USGS. Thanks to 

the use of Geographical Information Systems (GIS) a series of factors are overlapped (agro-

climatology, elevation, land cover, market accessibility, sources of food, and major economic 

activities); while the final output is a map showing the spatiotemporal distribution of the 

famine-phase of a region or country. Finally, the deliver outputs, maps, seek to forecast 

famine potential areas with 3 to 6 months in advance.  

 

 

To conclude, we can acknowledge that within the last decade the Sub-Saharan countries 

have been in the scope of numerous regional CIS projects. Overall, these projects have 

sought to increase climate-resilience of the agricultural community by providing them with 

meteorological and climate services. In fact, ANACIM has been enrolled in some of these 

regional projects, and is using the previously developed training materials, publications and 

deliverables for the reinforcement of national projects. By doing so bonds between 

stakeholders across scale are tightened, in particular those regarding the Interinstitutional 

Team on Food Security, also known as the “Groupe de Travail Pluridisciplinaire”.  

 

 

 

3. National projects relevant to agricultural meteorological and climatological services 

 

CIS for agricultural systems have positively contributed to suitable decision-making in terms 

of farming, pastoral and fishing management systems (Ouedrago et al., 2018). Nevertheless, 

as pointed out by Ouedrago et al. (2008) there is a lack of scientific information regarding 

the engagement approaches, uptake of CIS and the ways that delivered information is being 

used. For that, the next section examines some of the objectives, approaches, outcomes and 

areas of study of different ongoing CIS projects in Senegal.    

 

 



The CCAFS-USAID project in Senegal main goal is to contribute to the management of 

climate related risks by protecting and enhancing food security in rural livelihoods which are 

facing the negative impacts of climate change. In particular, it enables rural communities to 

better manage climate-related risk through the improvement of climate information and 

services, therefore building more climate-resilient livelihoods. In order to achieve this goal, 

CCAFS has established a network with a participatory pilot project that engages rural 

communities as well as other stakeholders at benchmark locations within the Kaffrine 

region; besides of developing and evaluating risk management interventions. Also, CCAFF 

has successfully engaged many other actors across scales (farmers, media, climate and 

agricultural experts) for the provision and use of seasonal climate forecasts. Finally, after the 

outstanding results of the pilot project in Kaffrine a larger partnership between Senegal´s 

Community Radios (URAC) was created.  Since 2013, four administrative regions (Kaffrine, 

Thiès, Diourbel and Louga) are part of the community based radio stations (CBRS). In total, 

73 CBRS are giving downscaled seasonal forecasts as well as 10 day forecasts to around 2 

million Senegalese.  

 

Additionally, the Climate Information Services for Increased Resilience and Productivity in 

Senegal (CINSERE), is a three year project (2016-2019) funded by the USAID. The main goal 

of this project is to increase the resilience and productivity of Senegalese farmers and 

pastoralist communities by improving their provision, communication, and use of CIS. 

Secondly, they examine ways of supplying relevant and effective climate and weather 

information both to the fishery and livestock sector. CINCERE in collaboration with ANACIM 

has been able to train over 3000 users per year on the aforementioned CIS. In fact, SINCERE 

has developed climate information products based on users´ demands, including downscale 

seasonal forecast, 10-day weather forecast, onset/offset of the rainy season; besides of an 

early warning systems on extreme weather events that has been created with ITC phone 

companies Tigo and Orange.   

 

Finally, another ongoing USAID funded project is the Climate Information Services Research 

Initiative (CISRI), seeking to generate evidences and knowledge so as to inform farmers of 

the development of CIS. For it, CISRI will carry out a literature review on studies examining 

agricultural CIS in Sub-Saharan countries, besides of good practices for the implementation 

of agricultural climate services in Africa. This includes a pilot project in Senegal and Rwanda 

to evaluate the different approaches for selecting the most appropriate CIS.  

 

 

4. Relevant FAO projects in Senegal 

 

FAO has multiple projects in Sub-Saharan Africa seeking to link agriculture, food security and 

social protection. One of this project´s is the Purchase from Africans for Africa (PAA), starting 

in 2012 and inspired on the lessons made by Brazil´s to tackle hunger, “Zero Hunger” 

programme. Indeed, it is a partnership between the Brazil and UK government as well as 



FAO and WFP in Ethiopia, Malawi, Senegal, Mozambique and Niger. In Senegal, between 

2012 and 2016, the PPA has reached approximately 1000 beneficiaries per year within the 

agricultural sector. More in detailed, the PPA has evaluated the impact of technology 

transfer, advisory services and input supply on smallholder farmers’ productivity capacity 

(yield per hectare) and marketing of food products. For instance, in Kedougou region, the 

project is helping farmers to produce more, besides of processing and sell their products, 

mainly rice; and during production surplus, the WFP will purchase the product and 

distributed among scholar canteens. The PPA project is on its third phase, and its integrating 

other crops such as maize, cowpea and potatoes. The area of intervention has scale up to 

five regions of Senegal (Saint Louis, Matam, Kolda, Sédhiou and Ziguinchor regions).   

 

 

Since 2000, FAO has provided technical support to Senegalese farmers at field schools as 

well as an integrated pest production and management programme, through a project 

known as Encouraging Sustainable Agriculture for Environmental Protection. In particular, in 

the schools farmers are encouraged to practice and adopt environmentally friend practices. 

The technical support also focuses on capacity building activities to create climate-resilient 

rural communities. Overall, between 2001 and 2014, 1366 field schools have been carried 

out throughout the whole country, with more than 800 facilitators engaged in fieldwork 

activities. For this reason, in 2016 FAO launched a project seeking to integrate climate 

resilience into agro-pastoral production to alleviate food insecurity in the country´s most 

vulnerable areas. FAO expected outcomes for this project are the following: 1250 new 

farmers trained at field schools, 500 facilitators and 10 new teachers.  

 

Other FAO community communication approaches in Senegal are the so called DIMITRA 

clubs.  Through participatory communication forums groups of women, men and young 

people get together to bring out changes to their communities. By organising themselves 

they can become more involved in the economic and social life of their community. Above 

all, these clubs give the community the opportunity to access information, using radios, as 

well as to embrace good governance and transparency practices. In total, 64 DIMITRA clubs 

are operating throughout the whole country. Additional clubs are being set-up under the 

farmer field school project for integrating climate-resilient in agro-pastoral production. The 

aim is to create 400 units in different agro-ecological zones such as the Groundnut Basin and 

Senegal´s silvopastoral zone, among others.  

 

5. Services needed for project implementation and further steps 

 

Regarding this overview, Senegal has benefited from many years of supporting projects 

funded by national and international institutions and the country has experienced 

improvements in the quality of climate and weather information, on delivery mechanisms 

and on user skills to integrate that information on its own decision making but it is also true 



that there are wide room for improvements and the FAO-WMO project should help to 

Senegal in that way. Areas where improvement could be identified are in particular: 

 

a) ANACIM capabilities in numerical weather models and in crop models and water 

balance.  Skills in modelling are in important part of developing specific products and 

the way to “cascade” global weather and climate information from planet dimension 

to small regions or community level. Those skills are also needed to transform 

atmospheric variables into vegetation, soil moisture and water resources variables 

and provide basis for agricultural user environment monitoring. Resources needed 

and a work plan that includes also remote sensing aspects would be developed at 

project document n3.  

b) Linking future services with agricultural development and food security. It should be 

advisable to request to the Ministry of Agriculture and relevant agricultural 

associations or food producers about the food security priorities and food production 

in Senegal for next 3-5 years to prepare ANACIM and Senegal to provide adequate 

services timely to those requirements. As final outcome,  water resources 

management schemes for farmers and crop strategies balancing cash and staple 

crops need to be developed. 

c) Reinforce GTPs communication channels in agreement with their partners and seek 

for common resources to improve service delivery. For instance, ANACIM could have 

a better deal with Mobile phone service companies if the agreement is supported by 

several Ministries or could mobilize seed money of running costs from other 

interested official partners. A communication strategy shared with GTP partners 

need to be developed. Local radios and community leaders need to be part of that 

strategy. 

 

d) Develop feedback channels from users is a non-avoidable step at any project or 

programme as part of quality process. Most of the projects here reported have 

weaknesses in that aspect. Those aspects would be tackled under 2.6 and 3.4 project 

activities. Aspects regarding project effectiveness and some evaluation about how 

final users are integrating weather and climate information at each crop 

management decision level have to be envisaged according the limited time and 

resources available. 

 

e) Institutional cooperation between FAO and WMO would be improved through 

development of links between shared running projects. The WMO-FAO Eastern Africa 

ACREI project could be highly benefited by communication tools developed in 

Senegal and Rwanda. Mechanisms to allow experts from Senegal and Rwanda to 

support Eastern Africa NMHS need to be plan as project outcomes. Knowledge of 

community solutions and approaches provided by FAO at ACREI project and on 



seasonal forecast downscaling by ICPAC and WMO would be assests for ANACIM and 

RMA (Rwanda Met. Agency) for future projects and activities  
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