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Key messages

B Capacities of key stakeholders (Meteo service
staff, researchers, NGOs and extension staff)
were strengthened in how to prepare and
implement PICSA, especially in a) generating and
understanding user-friendly climate information
and b) how to support and empower farmers to
identify and plan farming and other livelihood
activities appropriate to farmer’s contexts;

B In addition to directly enabling farmers to better
cope with and adapt to climate variability and
change, the PICSA approach enables
stakeholders to work collaboratively, work
towards common goals, enables them to play
complimentary roles in supporting farmers and
leads to improved understanding of farmer's
requirements and how to meet them;

B The new knowledge and skills acquired by key
stakeholders can set the foundation for deploying
improved climate services and agricultural
extension approaches and Climate- Smart
Agriculture (CSA) in future projects or programs
in the region.

Introduction

In West Africa, about 70% of the population live in rural
area and have livelihoods mostly based on rainfed
agriculture (Connolly-Boutin and Smit 2016; Serdeczny et
al. 2017). Despite the low input practices, agriculture
contributes of 30-40% Gross Domestic Product (Jalloh et
al. 2012; Nin-Prat et al. 2011). However, farmers in this
region are exposed to various weather-related risks, chiefly
climate variability as well as climate change inducing
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droughts, which combined with their low adaptive
capacities makes them the most vulnerable in the world
(Von Soest 2020).

Moreover, the climate of West Africa is expected to
become more arid due to increased temperature and
uncertain rainfall regimes, while its population is expected
to grow faster than the rest of the world (Mechiche-Alami
and Abdi 2020). Climate smart agriculture aims at helping
farmers cope with the negative impact of climate change
and in line with this, accurate and timely climate
information services are one of the major inputs for
improving agricultural practices (FAO 2013, 2018; Hansen
etal., 2011, 2019).

Developed by the University of Reading, within the
framework of a CCAFS (Climate Change Agriculture and
Food Security research program) funded project and with
initial support from Nuffield Africa, the Participatory
Integrated Climate Services for Agriculture (PICSA)
approach is designed to help smallholder farmers to make
plans and decisions for their individual contexts and that
utilize climate and weather information together with
participatory decision making tools. This approach is
based on the analysis of livelihood activities by smallholder
farmers in the light of climate information of their locality
including historical weather data as well as seasonal and
short-term forecasts, and helps farmers to make risk
assessments and decisions to improve their production
and meet their objectives (Dorward et al. 2015).

Various participatory tools, including resource allocation
maps, seasonal calendars, participatory budget analysis,
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are used for such analysis considering the specific context
of each farmer as shown in the contextual framework in
Figure 1. Two key principles of PICSA include ‘the farmer
decides’ i.e. that farmers are best placed to make
decisions about their agricultural practices, because they
have detailed knowledge of their farm, system and
environment, and they also face the consequences
(whether favourable or unfavourable) of their decisions,
and ‘options by context’ i.e. different farmers having
different contexts. This includes differences in wealth,
education, land, goals and attitudes to risk. Therefore,
what works for one farmer might not work for another and
farmers should thus make decisions that are right for their
own contexts (see https://research.reading.ac.uk/picsa for
full explanation and resources on PICSA).

Climate
Options
math = Agriculture

l = Historical = Livestock

data = Other
* Forecast livelihood

‘ The farmer decides’ ‘ Options by contexte ’

making

Figure 1. Contextual framework of PICSA approach (Source:
https://research.reading.ac.uk/picsa/ )

The use of PICSA by farmers (initially facilitated by trained
extension staff or community volunteers) begins well
before the planting season and continues through until
after the season (Figure 2) has ended. It consists of 12
steps grouped in 3 main components:

B (1) providing and considering climate and weather
information with farmers, including historical records
and forecasts;

B (2) jointly analyzing information on crop, livestock and
other livelihood options and their risks, by field staff
and farmers and

B (3) using participatory tools to enable farmers to use
this information in planning and making decision for
their individual circumstances.
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Figure 2. Different phases of PICSA approach (Source: PICSA
Website https://research.reading.ac.uk/picsa/

Since 2015, the World Agroforestry (ICRAF) is
collaborating with the University of Reading, national
meteorological and hydrological Services, national
research institutes and various NGOs in many West
African countries toimplement PICSA approach (Dayamba
et al. 2018). This experience started in Northern Ghana
where PICSA was first implemented with over 5,000
farmers (Clarkson et al. 2019) and then in Senegal, Mali,
Burkina Faso, and Niger in the framework of a
CCAFS funded project, Capacitating  African
Stakeholders with Climate Advisories and Insurance
Development (CASCAID-I&II) project. This exercise was
extended to other projects of ICRAF and those of its
partners in Burkina Faso, Benin, Guinea, Mali, Niger,
Togo, Senegal using funds  from: CORAF
(CASCIERA-TA), USAID (SmAT-Scaling, Africa RISING,
GCC, BrASIL-CSVIL, CINSERE), Netherland (DryDev)
and IDRC-2IE. The team also obtained supplementary
funding from the World Meteorological Organization
(WMO) for a training of Meteorological Services agents of
the region. A total of eight West African countries have
been reached including Benin, Burkina Faso, Ghana,
Guinea, Mali, Niger, Senegal, and Togo.

Meteorological service agents training
for data analysis

In PICSA, historical climate information in the form of
graphs of rainfall and temperature values for each of the
last 30 years or more is shared and analyzed with
farmers. This enables farmers (along with field staff) to
explore the characteristics of the climate in their location
and to identify implications for agricultural planning and
decision making e.g. which crops and varieties are most
likely to succeed given the amounts of rainfall received in
seasons, exactly how is the climate changing and what
enterprises and agricultural practices are likely to be
most successful. Often one of the main observations
from looking at the graphs is the extent of variability
from year to year and farmers consider ways to address
this (e.g. by identifying a range of options including
climate smart agricultural practices). In addition, later in
the PICSA process farmers consider seasonal forecasts
and the historical climate
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information helps provide useful context for this by giving a
clear description of conditions in previous years against
which to make comparisons.

Given the importance of the historical climate information
and to support scaling-up of PICSA in West Africa, Meteo
Service agents were first trained to analyze historical data
and provide the easy-to-understand graphs needed for
PICSA training. About 25 Meteo service agents were
trained to clean, check and analyze historical climate data
and to produce the graphs using the software Instat (R-
Instat) (Figure 3). Each staff had worked on the long-term
data (=30 years) from sites in her/his country and by doing
so, they make the large amount of historical data more
useful and useable for anyone.

Moreover, in Africa, it is known that the main weakness of
climate information including seasonal forecast is that the
information is produced for wide areas which might not be
relevant to the specific context of a given farmer. Good
climate information data are available only for some few
areas where weather stations are established. To address
such constraint, met service agents of 5 countries (Benin,
Guinea, Mali, Niger and Togo) were trained on a technique
of combining data derived from satellites with data from
ground observation stations. This so-called "merging"
technique developed by the International Research
Institute for Climate and Society (IRI), through ENACTS
(Enhancing National Climate Services) initiative, aims to
improve the availability of data for the development and
dissemination of quality climate information and products
to users (Dinku et al. 2017). A 5-days training workshop
was held with practical sessions to capacitate the various
participants to understand the merging technique and
generate climate data to cover areas with no data or to
provide missing data. For PICSA, this can be used to infill
missing data at existing stations or generate graphs for
completely locations where ground station data are not
available. The origin and accuracy of the merged products
should be clearly explained and communicated to other
users, especially to farmers.

Training of trainers for PICSA
implementation

In addition to capacitating met service agents, the
implementation of PICSA required strengthening of the
capacities of other stakeholders such as field agents of
extension services and national and international NGOs
working with farmers.

The main objectives of the workshops organized in various
countries of West Africa (Figure 3) were to strengthen the
capacity of the participants so that they can train and
support farmers to use the PICSA approach. This was
meant to compliment the work they are already doing with
farmers (e.g. working with groups of farmers to provide
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training and information) and to help them improving
livelihoods.

A total of 16 full length (5-days) and two short length (3-
days) trainings sessions were organized in West Africa
(Figures 3 and 4). For each of these trainings, national met
services provided historical climate data as well as the
seasonal and short-term weather forecasts in the form of
easy-to-understand graphs. Participants were trained in
and practiced to each of the 12 clear and logical steps
of PICSA - see the PICSA field manual and Website for full
details (https://research.reading.ac.uk/picsa/). These
include enabling farmers to: assess their current resources
and activities (using Resource Allocation Maps) and how
the climate influences their activities and decision making
(using seasonal calendars); use historical climate
information to help explore the climate whether and how
climate is changing and the implications for agriculture and
other livelihoods; analyze and identify the suitability of
different crops and varieties to local climate; identify
suitable options i.e. enterprises and management
practices for local conditions; plan and analyze the options
using Participatory Budgets; understand and use the
Seasonal and short term forecasts to adapt plans ahead
and during the season depending on the forecasts and
farmer’s individual contexts. At the end of each workshop,
the extension workers developed schedules for training
groups of farmers in PICSA (normally over a total of
approximately 5 meetings).

Based on lessons learnt from the various full length
trainings delivered as well as specific interests of some
groups that are already relatively familiar with some of the
tools such as resources allocation maps, seasonal
calendar or participatory budget elaboration, a short length
version of PICSA was experimented to adapt to such
groups in Mali in 2019 and 2020. The modified short
version focuses on understanding and using the historical
climate data and meteorological forecasts to guide the
choice and planning of climate smart agriculture options for
each context. This was also well appreciated by the
participants. The manual describing the PICSA approach
was printed and distributed to all participants. After the
trainings, the met service agents were able to generate the
needed climate information at scale to support decision-
making in farming activities notwithstanding of variable and
changing climate, more specifically in deploying climate
smart options. The importance of climate information being
delivered to the farmers has been assessed and revealed
the willingness of some farmers to pay for climate services
(Ouedraogo et al. 2018). Farmers in Mali and Senegal
were surveyed specifically about their perceptions on the
use of PICSA and the results showed that 76-97% of the
respondents found the approach ‘very useful’ (Dayamba et
al. 2018). Clarkson et al (2019) analysed the effects of
PICSA on farmer’s decision-making and livelihoods, after
the training of approximately 5,000 farmers in PICSA and
reported that PICSA implementation had the desired effect
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of stimulating innovation behaviours and catalysing
farmers to identify, plan and implement changes that
address their own individual farming systems and contexts.
The West Africa experience in easy-to understand climate
information generation, dissemination and use clearly
confirms that climate information is an important input
needed by farmers like other production inputs. Therefore,
the accessibility of such information in addition to early
delivery of seasonal forecast to the farmers is critical for a
smooth planning of their farming activities.
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Figure 3. Participants of various trainings and number of
training per project
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Figure 4. Number of trainings and participants per country

The PICSA trainings of stakeholder’s staff were held in
eight countries of West Africa namely Benin, Burkina-Faso,
Ghana, Guinea, Mali, Niger, Senegal and Togo with a total
of 555 participants. These trainings were implemented in
the framework of several projects involving ICRAF
(CaSCIERA-TA, CASCAID, DryDev, SmAT-Scaling, Africa
RISING, GCC, BrASIL-CSVIL, CINSERE ) and one project
of the 2iE institution (IDRC). The highest numbers of
participants were from Mali, Benin, and Burkina-Faso.

Conclusion and perspectives

The trainings of Met service agents for historical climate
data analysis and the elaboration of easy understandable
graphs were of great importance and were a key
determinant to the rest of the process for implementing
PICSA approach in the framework of various projects in
West Africa. All these Met services now have the capacity
to produce historical climate information graphs for
PICSA approach training and implementation. Overall,
more than 500 extension agents and scientists were
trained on the PICSA approach to improve their support to
rural poor farmers in West Africa. These trainings were
highly appreciated by participants who reported that they
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would make a major contribution to their activities.
Extension staff enthusiastically elaborated plans for
implementing the approach to support farmers’ activities
in their  specific intervention sites. However,
refreshertraining is required for staff in future years as
well as expansion of training to new staff (considering
staff mobility in the institutions).
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