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CHAPTER 1: Climate information services: assessment of end-user needs 

 

The Sahel is considered a hot-spot of climate change with unprecedented changes expected to 

happen, besides of being portrayed as one of the most vulnerable regions due to its low societal 

adaptive capacity (Boko et al., 2007; Niang et al., 2014). In fact, development challenges, including 

unsustainable population growth, endemic poverty, fragile governmental institutions, lack of 

governance, poor educational and health systems, as well as degraded environments simply 

exacerbate the susceptibility of humans to climate change related impacts. Coupled with the 

previous are climate-reliant and sensitive sectors: agriculture, livestock and fisheries, among others.  

For that, climate information services (CIS) seek to provide end-users with high quality and accurate 

climate information that can reduce the losses from weather and climate change related impacts. 

Besides of the human and economic loss-reduction, is the enhancement of potential profits for end-

users (i.e. increase in crop yield). Generally speaking, there is little evidence on identifying the most 

suitable approaches (communication means) for delivering climate information, just like on the 

content being diffused. Moreover, the availability, access and uptake of climate information by end-

users are, to some extent, still unknown; hence deserve further attention. For this reason, CIS need-

assessment (feedback) must be regularly carried out as technologies, user needs, socio-economic 

sectors and environmental conditions are constantly changing.  

 

 

Surveys on climate information services at Tambacounda 

The following section examines the emerging results of a rapid CIS need-assessment done with end-

users (livestock producers and farmers) in Tambacounda. More in detailed, the following survey has 

been carried out during the workshop at Tambacounda between the 8
th

 and 9
th

 of August 2018 at the 

Hotel “Le Relais”. A total of 46 farmers have participated in the survey, of which 21 were women.  

Finally, the survey languages have been Wolof and Fula, with additional translation to other Fula 

dialects.  

 

The results of this survey show that most of the farmers and livestock producers (89 %) surveyed in 

this region assert receiving climate and weather information from ANACIM. Even though these 

sectors are climate-reliant, the amount of farmers and livestock producers adopting climate 

information in their-daily basis drops to 67 %. Moreover, most of the farmers and livestock producers 

receive climate information through the Radio (22 %). Nevertheless, climate information through 

traditional-based knowledge it´s still largely extended (21.5 %), probably shared at markets or fields. 

Finally, TV is gaining presence, and it’s now placed as the third most common used diffusion-mean by 

farmers and livestock producers (20 %).  

 

In regards to the diffusion-mean of preference, farmers and livestock producers prefer SMS (17 %) or 

voicemails (15 %); however, the latter requires a smartphone and access to internet. Other channels 

such as TV, smartphone applications and Radio are well accepted among farmers and livestock 

producers. In regards to extreme weather events, farmers and livestock producers affirm that 

prolonged droughts is among the natural hazards constraining most their daily farming and livestock 

activities (67.5 %), then followed by extreme rainfalls (13.0 %). Furthermore, two-thirds of the 

respondents consider themselves as very vulnerable or vulnerable to changing climate trends.  
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Table 1: Feedback from end-users on CIS at the workshop in Tambacounda 

 

 

 

 

 

QUESTION ANSWER F M Total % 

1. Do you receive climate and weather 

information? 

Yes 20 21 41 89.0 

No 1 2 3 6.5 

Not present / No answer 0 2 2 4.5 

2. Do you take into consideration climate 

and weather information in your 

activities? 

Yes 18 13 31 67.5 

No 3 10 13 28.0 

Not present / No answer    0 2 2 4.5 

 

 

 

3. Through which communication-mean do 

you receive climate and weather 

information? 

 

(Multiple answers) 

 

Smartphone (App.) 5 4 9 5.5 

Smartphone (voicemail) 3 4 7 4.0 

Phone (SMS) 5 2 7 4.0 

Radio 16 20 36 22.0 

ANACIM web 5 2 7 4.0 

Press (written) 4 3 7 4.0 

Traditional knowledge 17 18 35 21.5 

Word of mouth 15 9 24 14.5 

ANACIM board 0 1 1 0.5 

TV 16 16 32 20.0 

Not present / No answer 0 0 0 0.0 

 

 

 

4. Through which communication-mean 

would you like to receive climate and 

weather information? 

 

Smartphone (App.) 2 4 6 13.0 

Smartphone (voicemail) 2 5 7 15.0 

Phone (SMS) 3 5 8 17.0 

Radio 4 2 6 13.0 

ANACIM web 1 1 2 5.0 

Press (written) 0 1 1 2.5 

Traditional knowledge 0 1 1 2.5 

Word of mouth 0 0 0 0.0 

ANACIM board 0 0 0 0.0 

TV 4 1 5 11.0 

Not present / No answer    5    5 10 21.0 

 

 

5. Which is the extreme weather event that 

affects most the agricultural and livestock 

activities? 

High temperatures  0 0 0 0.0 

Extreme rainfall  4 2 6 13.0 

Drought 14 17 31 67.5 

Strong winds 0 0 0 0.0 

Sand storms 0 0 0 0.0 

Hail 0 0 0 0.0 

Not present / No answer    3    6 9 19.5 

 

6. Do you consider yourself as vulnerable to 

climate change? 

Very vulnerable 12 3 15 32.5 

Vulnerable 8 7 15 32.5 

Slightly vulnerable 0 0 0 0.0 

Not at all vulnerable  0 0 0 0.0 

Not present / No answer    1  15 16 35.0 

 

7. Did you follow well the workshop? 

  (All participants, including 13 public officers) 

 

Well understood 24 25 49 83.0 

Understood 0 1 1 1.5 

Not understood 0 0 0 0.0 

Not present / No answer    -    - 9 15.5 
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CHAPTER 2: ANACIM communication-means for delivering CIS 

Below, some of ANACIM´s main figures on the delivering of climate information services to end-

users: 

� Radios: 106 community radios are engaged on delivering climate information services 

� SMS: 155,018 SMS delivering ANACIM´s weather alerts and forecast 

� Voicemails: 46,734 voice calls delivering  ANACIM´s weather alerts and forecast 

� Mobile app.: 500+ downloads of ANACIM´s mobile app. with weather alerts and forecasts 

� Website: Facebook page with 1942 followers and Twitter account with 233 subscriptions 

� Itinerant seminars: 500+ workshops on climate capacity building throughout Senegal 

� Weather alert boards: in 48 villages for delivering agro-meteorological information for the 

whole community 

 

*Please refer to report 5 (Chapter 2) for further information* 

 

Figure 1: ANACIM communication channels for delivering CIS 
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CHAPTER 3: Ways for retrieving feedback from end-users 

There are multiple ways for receiving feedback from final users. In fact, regular need-assessments are 

required and recommended to identify the most suitable climate information services and satisfy 

end-user needs; besides of tailoring CIS according to the socio-economic group of subject. The next 

section focuses on the different ways for retrieving feedback from end-users, how it should be done, 

where, the size of the targeted group, the status of implementation as well as on the strengths and 

weaknesses of each of the different products. 

1. Surveys                                                                                                                                          Grading (3/4) 

How: during itinerant seminars conducted by ANACIM 

Where: local level 

Targeted group: farmers, livestock producers and fishermen 

Size of the group: between 30 and 50 participants per seminar 

Strengths: size of the sample (medium), no language barriers (surveys are translated or given in 

local language), no need to write or read, very pragmatic.  

Weaknesses: costly, sporadic and data digitalization  

Status: ready 

 

 

2. ANACIM app. survey                                                                                                                  Grading (2/4) 

How: ANACIM smartphone application 

Where: national level 

Targeted group: anybody 

Size of the group: very large 

Strengths: size of the sample (very large), no need for data digitalization, low cost-benefit, and no 

language barriers (surveys can be given in several languages), 

Weaknesses: access to smartphones, internet required, need to read, anybody (not targeted end-

users) 

Status: to be developed 

 

 

3. Call service ANACIM                                                                                                                   Grading (2/4) 

How: phone call 

Where: national level 

Targeted group: anybody 

Size of the group: very small (one by one) 

Strengths: low cost-benefit, no language barriers (surveys can be in several languages), no need to 

read or write.  

Weaknesses: ANACIM has only one line, very crowded, need for data digitalization, anybody (not 

targeted end-users), centralised 

Status: need to be included in the call service 

 

 

 

Grading scheme: 1/4 (not at all recommended); 2/4 (not recommended); 3/4 (recommended); 4/4 (highly recommended) 
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4. CIS Feedback boxes                                                                                                                    Grading (2/4) 

How: boxes in key meeting points at villages 

Where: local level 

Targeted group: anybody 

Size of the group: very large 

Strengths: very low cost-benefit, no language barriers, decentralised, no internet 

Weaknesses: need for data digitalization, anybody (not targeted end-users), need to read or write 

Status: to be deployed 

 

 

5. USSD ANACIM                                                                                                                              Grading (4/4) 

        How: phone SMS 

Where: national level 

Targeted group: farmers, livestock producers and fishermen 

Size of the group: very large 

Strengths: tailored CIS need, very low cost-benefit, decentralised, no internet, user-friendly (SMS), 

no need for data digitalization, little language barriers (to be delivered in Wolof) 

Weaknesses: need to read or write 

Status: to be developed 

 

The Unstructured Supplementary Service Data (USSD) is a communication protocol used by GSM 

cellular telephones to communicate directly with phone operators without having to have internet 

access, just like having very little costs for the end-user.  

 

6. Jokalante Phone call survey                                                                                                     Grading (3/4) 

How: phone 

Where: national level 

Targeted group: farmers, livestock producers and fishermen 

Size of the group: medium 

Strengths: very low cost-benefit, no language barriers, no need to write or read, no internet 

Weaknesses: need for data digitalization, time consuming  

Status: ready 

 

Jokalante is a Senegalese private company that proposes ICT solutions for multiple purposes such as: 

communication enhancement in rural communities, web development, phone surveys, among 

others. In fact, ANACIM has already carried out work activities with Jokalante for assessing end-user 

needs, besides of conducting quality controls for the data being delivered.  

 

 

 

 

 

 
Grading scheme: 1/4 (not at all recommended); 2/4 (not recommended); 3/4 (recommended); 4/4 (highly recommended) 
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7. Survey Monkey                                                                                                                            Grading (2/4) 

      How: online survey (website) 

      Where: national level 

      Targeted group: anybody 

      Size of the group: medium 

      Strengths: very low cost-benefit, no language barriers, no need for data digitalization 

      Weaknesses: need to write or read, internet required, anybody (no targeted end-users) 

      Status: ready for implementation 

 

 

 

CHAPTER 4: Proposal of CIS communication-mean: USSD 

After discussing with stakeholders across scales (governmental institutions, NGO´s, app developers, 

public in general, among others) of the different possibilities for retrieving agrometeorological 

feedback from end-users, we have decided that developing a USSD for ANACIM is the most effective 

and efficient way to achieve. This is because:  

� Very low cost for the end-user (25FCFA per SMS; 150FCFA per week; 400FCFA per month)* 

� Tailored agrometeorological information according to the sector of interest (agriculture, 

livestock and fishermen) 

� No need to have internet, just phone signal 

� The USSD pathway will be in Wolof (main language of Senegal) 

� The USSD pathway followed by the end-user can be tracked by ANACIM ( way for retrieving 

feedback) 

� The size of the sample can be very large, allowing ANACIM to maximise the amount of CIS 

feedback 

� Collected data will be automatized to a central database controlled by ANACIM 

� Profitable, allowing reinvesting of profits on the updating and maintenance of the USSD 

(application developers take 70% and Orange 30%)* 

� Friendly user: USSD are widely extended in the Sahel. USSD can be used for multiple 

purposes; for instance, it is commonly used for receiving verses of the Koran, sport 

information, news, among others. 

Grading scheme: 1/4 (not at all recommended); 2/4 (not recommended); 3/4 (recommended); 4/4 (highly recommended) 
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ANACIM 

tAPE 

AGRICULTURE FISHERIES LIVESTOCK 

CEREALS LEGUMES 

1 2 3 4 5 

Senegal´s zones: 1- North; 2-Central; 3- East; 4- South; 5-West 

VEGETABLES OTHERS 

Agric. planning 

-Onset/offset 

-Crop selection 

-Land preparation 

-Sowing way 

-Sowing date 

 

4 

Agric. management 

-Fertilizer applicat. 

-Pest & Diseases 

-Weed control 

Weather 

-24h rain forecast 

-48h rain forecast 

-Seasonal forecast 

Livestock tips 

-Fodder availability 

-Water availability 

-Lightning zones 

-Diseases / Contact 

-Transhumance corridors 

 

Forecasting 

-High swell 

-High tides 

-Visibility 

-Wind 

-Lightening zones 

 

1 2 3 4 5 

Figure 2: Proposed USSD communication channel for delivering CIS and retrieving feedback from end-users  
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Naatal Mbay USSD project: ways for retrieving feedback from end-users 

Naatal Mbay, meaning “flourishing agriculture” is a USAID funded initiative to expand agricultural 

markets, besides of satisfying consumer demand just like increasing the income of farmers. Naatal 

Mbay was launched in 2015 being part of Feed the Future program, USA commitment to tackle 

global hunger and poverty. In regards to the USSD developed by Mlouma, any user can have online 

access to the following:  

� Prices: access to commodity prices in the closest market 

� Sale offering: allows the producer to sell its products online. It also gives further visibility to a 

given product in a remote area. .  

� Supplier contact: allows customers to get in contact with the producers, and vice-versa. The 

cost of the information is 60CFA 

� Weather information: thanks to 34 raingauges that are distributed along four regions 

(Kaffrine, Kolda, Sédhiou and Ziguinchor). Moreover, each raingauge has a person assigned, 

which is then in charge of uploading the amount of rainfall, weather event and date of the 

phenomenon to a centralised-database. The cost of receiving weather information in a 

specific region is of 25CFA.  

 

Overall, the Naatal Mbay project database sends information to the following number of producers: 

� Kaffrine region (610 members) 

� Kolda region (863 members) 

� Sédhiou (492 members) 

� Ziguinchor (2082 members) 

 

CHAPTER 5: Proposal of other CIS communication-means 

1. Digital panels: lessons from Barcelona (Spain) 

Digital panels for broadcasting current/forecast weather information, 

sea status for bathing, the intensity of the ultraviolet light, potential 

risks for swimmers (for instance, jellyfish) and a set of useful 

indications for those wishing to enjoy the beach.  

Recommendation:  

- Recreational purposes: placed them in key places, i.e. close to 

beaches, with lots of potential swimmers.  

- Fisheries sector: placed them in fishermen meeting points (i.e. 

fish-markets or docks) with information satisfying fishermen CIS 

needs (high swell, high-tide, visibility, wind and lightning 

forecasts).   
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2. Multi-directional horn loud speakers: lessons from Pai (Thailand) 

When there is a potential risk of a natural hazard triggering loss of life and damage for infrastructure, 

the social leader of the community is responsible of: 1) closer follow-up of natural hazard, heavy 

rainfall, through empirical evidence using colour code raingauges; 2) evaluation of the potential risk 

according to the vulnerability and exposure of the population as well as on the nature of the hazard; 

3) diagnosis of the situation according to the established risk categories (yellow: 100-150mm or red: 

150-200mm); 4) early warning using multi-directional horn loudspeakers; 5) action protocol 

depending on the warning: yellow (ready to evacuate) and red (evacuation to less flood prone areas). 

 

Recommendation: in Muslim countries engaging the Iman for 

communicating weather alerts (only) at Mosques, besides of 

using already installed multi-directional loud speakers 

- Costal zones: place them close at Mosques close to the 

beach or at fishermen meeting-points (fish-markets 

and docks). This initiative will reduce the long-term 

costs of sending a “shouter” every time there is a 

weather alert. 

- Inland zones: at Mosques delivering useful information 

both for farmers and livestock producers.  

 

3. RANET: Radio-Internet initiative aims to build regional flash flood forecasting system (disaster risk 

reduction) as part of the Global Flash Flood Program. RANET is a communication channel for the 

rural community, including early warning services, weather and climate information products for 

end-users. In fact, under greater uncertainty of seasonal rains, climate information is trapping 

greater attention from farmers. For that, RANET seeks to provide farmers with climate 

information and support end-users on planning their agricultural activities, besides of selecting 

the most suitable crops and varieties according to the year. By doing so, the agricultural sector 

can adapt while ensuring household´s food security and incomes.  
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CHAPTER 6: Recommendations for improving ANACIM phone application 

List of recommendations:  

� Enhancement of the interface using pictograms or icons. These have to be more attractive 

and appropriate for the information being delivered. For instance, use the icons provided by 

the platform ICONS 8 

� Intuitive main interface and user-friendly. Reduce the number of categories in the main 

interface 

� Combination of infographics (maps, tables and graphs) 

� Regular update of the information within the application  

� Presenting the information in PDF reports is not user-friendly. Instead, the informatics 

division of ANACIM could directly introduce the information on the application platform 

database that will automatically produce PDF reports for other purposes, but not for the 

application.  

� Automatic identification of device position by activating the GPS. 

� All categories must have the possibility of an audio 

� Tabs  (24h, 48h and 72h) within the “Villes” category 

� Full description (type, intensity, duration and location) within the “Alert” category 

 

Figure 3: proposed interface for ANACIM application 

 

 

  

 

 

 

 

 

 

 

 

Villes
 

Alertes
 

Observations
 

Littoral
 

Aide/Contact
 

Actual interface Proposed interface 
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CHAPTER 7: Guidelines for effective communication and dissemination methods 

� Identifying key actors for diffusing weather information (ANACIM). Moreover, community 

leaders (i.e. NGO´s and farmer association representatives), as well as public officers from 

the Ministry of Agriculture can support ANACIM´ on delivering of climate information.  

� Duties of each actor when disseminating weather information (GTP), as well as to keep 

leadership (ANACIM) in order to know who to address for weather and climate information.  

� Effective communication and dissemination methods tailored according to the subject group 

(livestock, fishermen and agriculture). The climate information services to be delivered to 

each of these socio-economic groups must be adapted and tailored to their specific needs.  

� Well communicated and translated messages in order to avoid misunderstanding between 

the messenger and recipient. Particularly in countries with such high diversity of languages 

messages must be kept simple and appropriately translated according to the language needs 

of the final users.  

� Engage the media on the delivery of climate information services (URAC and APS). Media is 

crucial for scaling up and boosting the number of beneficiaries receiving climate and weather 

information services.  

� Engage policymakers on how crucial climate and weather information services are for 

building climate resilient communities. Policymakers should include the previous in their 

agenda.  

� Interactive approach with end-users through seminars and workshops. In order to have an 

effective communication and temporal sustainability it’s crucial to engage end-users through 

participatory integrated approaches. For instance, a lead example is PICSA (Participatory 

Integrated Climate Services for Agriculture).   
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CHAPTER 8: Feedback on FAO application  

Overall, the different stakeholders across scales are very happy with the application and are looking 

forward to be able to use it in the nearby future. The following feedback has been provided by the 

staff and technicians of the Ministry of Agriculture, Yeesal, ANACIM, farmers at Tambacounda and 

WMO consultant.  

 

 

� To further support and train extension workers from different governmental institutions and 

private sector in order to maximise the impacts and visibility of the application.  

 

� To enhance the translation to local language in order to avoid misunderstanding. Some 

semantic barriers have been pointed out within the Livestock section.   

 

� Some farmers have suggested of including a seed section so they can select the most suitable 

seeds and varieties according to the giving agro-meteorological conditions of the year.   

 

� Farmers that do not read or write would like to have more pictograms and interactive 

approach. 

 

� Even though FAO has already made great efforts on delivering the information through 

audios, farmers think that this mean of communication could be reinforced in order to 

maximise the impacts and the number of people targeted.  

 

� Farmers would like to have further information about horses on the livestock section.  

 

� Staff from the Ministry of Agriculture proposes of including contact information (vet phone 

number) and geo-localisation of nearby veterinary clinics.  

 

� To encourage the use of the application among younger generations; for instance, at schools. 

They can be pivotal on knowledge transfer within their households.  

 

� In the livestock section, farmers would like to have a section on animal security, with 

different prevention measures in order to avoid air borne diseases, among others, that can 

strongly affect their cattle.  

 

� Temporal sustainability and economic viability of the application. The need of strengthening 

the bonds with phone operators; in particular, with Orange.  

 

� Scaling up the application to other parts of the Sahel.  
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