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1.

Introduction

Cameroon is located in central Africa and covers a land area of 475,442 km² (MINEF, 2005). The population
of Cameroon rose from 10.5 million in 1985 to 19.4 million in 2005 (MINEPAT, 2010), with an average
annual growth rate of 2.7 %. The country lies between 2 and 13° N and longitude 8° 30’ and 16° 10’ East.
Cameroon is at the junction between Central and West Africa and is among the 52 countries that comprise
sub-Saharan Africa. Cameroon is bounded by Nigeria to the North West (over 1,720 km), Chad to the North
(1,122 km), to the East by Central African Republic (822 km), to the South by Congo (520 km), Gabon (298
km) and Equatorial Guinea (183 km). It opens to the Atlantic Ocean in the West with a total coastline of 400
km.It is ranked 172 out of 229 countries in the world in terms of per capita income, and nearly 40% of the
population (6.8 million people) live on <US$2 d–1 (World Bank, 2007). Most agricultural activities are
practised at the subsistence level by local farmers using simple tools. The majority of the country’s poor live
in rural areas and rely on rain fed agriculture and other natural resources for their living (Munang et al.,
2008). According to the National Institute of Statistics of Cameroon (INS) agriculture is the dominant sector
of the national economy and contributes about 52 % to GDP, 45 % of export earnings, and 15 % in public
revenue (INS, 2010). Reducing or closing the yield gap therefore has both a strong economic and social
incentive. Also very important in most developing countries is the point that closing the yield gap has the
potential to generate multiplier effects for growth and the development of economic opportunities in the
rural off-farm sector (Kidane et al., 2006).
Cameroon is characterized by five agro-ecological zones with varied landscapes and climates. These are
described as Zone I (Soudano-Sahelian); Zone II (High Guinea Savannah); Zone III (Western Highlands); Zone
IV (Humid Forest with monomodal rainfall pattern); and Zone V (Humid Forest with bimodal rainfall
pattern) (Ndi, 2014; FARA, 2015). Records on temperature and rainfall from a number of stations in
Cameroon suggest a rising trend in temperature around Yaounde (Ndi, 2014; FARA, 2015). Rate of
temperature change since 1900 to 1991 showed a net increase of 0.91oC during the period that is higher
than the global warming rate of 0.5oC over the same period. The Northern region of Cameroon has a
Sahelian climate with annual rainfall (RF) ranging between 300mm to 500 mm and concentrated around
three to four months from July to October with average annual temperature exceeding 30oC (Nchangvi,
2004; FARA, 2015).

Figure 1: Location and major ecological Zones of Cameroon
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Cameroon lies in sub-Saharan Africa, located on the Gulf of Guinea (Fig. 1). It has five major agro-ecological
zones: the inland equatorial forest; maritime equatorial forest, highland tropical, Guinea-savannah, and
Sudan-savannah. These zones represent a majority of the agro-ecological zones within which small-scale
food production is practised in sub-Saharan Africa.
Relief and Catchment Areas
Sixty-three per cent of the country is made up of highlands. It has 5 main relief forms, namely:






The North Cameroon lowlands and basins (200-300 m) extending up to Lake Chad.
The Adamawa Plateau (1,000 to 1,500 m) which gently slopes down to the Sanaga Valley in the
south and ends suddenly in the north, at the contact with the Benoué Plain.
The South Cameroon Plateau is 650 to 900 m relief formation extending west - east from Yaounde
to the Central African Republic and covering 1/3 of the country.
The Western Highlands which are connected to the central plateau through an extensive area of
extinct volcanoes.
The coastal region (which hosts Mt. Cameroon), with an area of about 150 km.

The hydrographic network is divided into 5 main basins: 1) The Sanaga Basin with the River Sanaga and its
tributaries: Djerem, Noun, Mbam, Lom and Pangar; 2) The Coastal Basin with coastal rivers including: Cross
River, Mungo, Wouri, Dibamba, Nyong, Lokoundje, Kienke, Lobe and Ntem; 3) The Congo Basin with rivers
such as Sangha, Dja, Boumba&Ngoko and Kadei; 4) The Niger Basin with rivers such as Benoué, Katsina Ala,
Donga, Faro, Kebbi, Menchum and Gordi, 5) The Lake Chad Basin with Rivers Logone and Chari and rivers
Mbere and Vina.
The Cameroon’s government response to climate change has been mixed. The country is active at the
international and regional levels in a number of processes, such as her participation in the Central African
Forests Commission (CAFCOM or COMIFAC), established in 2005 as part of a commitment to sustainable
forest management in the Congo Basin. Regional awareness on climate change has been established in line
with the opportunities presented by emerging carbon markets and financial incentives for voluntary
reductions in national deforestation rates. Through CAFCOM, Cameroon has played an important role in
contributing to the development of the Reduce Emissions from Deforestation and forest Degradation in
Developing countries (REDD+) option, in particular with regards to avoiding deforestation and forest
degradation, and also the enhancement of carbon stocks in protected areas (COMIFAC, 2008). At the
national level the government’s response to climate change is much less clear. Political discourse around
climate change has not yet emerged in Cameroon despite the country’s high level international
commitments. However, increased national focus on environmental conservation and protection over the
last decade has laid some of the groundwork for building a national climate change agenda, not least
through the Forest and Environment Sector Programme (FESP) which CIFOR describes as the most tangible
indication of Cameroon’s efforts to meet its commitments (CIFOR REDD+ report 2011).

2.

Brief description of key concepts

2.1 Weather
Weather is the state of the atmosphere, describing for example the degree to which it is hot or cold, wet or
dry, calm or stormy, clear or cloudy etc. Weather refers to day-to-day temperature and precipitation
activity, whereas climate is the term for the averaging of atmospheric conditions over longer periods of
time.
2.2 Climate services
The definition of climate services from the European Commission's Roadmap for Climate Services (2015).
Accordingly to this definition climate services "covers the transformation of climate-related data - together
with other relevant information - into customized products such as projections, forecasts, information,
trends, economic analysis, assessments (including technology assessment), counselling on best practices
6
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development and evaluation of solutions and any other services in relation to climate that may be use for
the society at large", (European Union, 2015).
Climate service is the provision of one or more climate products or advice in such a way as to assist
decision-making by individuals or organizations. National Climate Services (NCS): These are services that,
through a collaborative network of entities under a National Framework for Climate Services, create and
provide authoritative, credible, usable and dependable science-based climate information and advice that
is of value to government institutions, socio-economic sectors and the broader community. National
Climate Centre (NCC): An officially mandated entity that has responsibility for the national climate record
and for operational climate information products that constitute the essential climate science inputs to the
National Climate Services. National Framework for Climate Services (NFCS): A coordinating mechanism
enabling the development and delivery of climate services required at national and local levels.
2.3 Climate change
Climate change is a change in the statistical distribution of weather patterns when that change lasts for an
extended period of time (i.e., decades to millions of years). Climate change may refer to a change in
average weather conditions, or in the time variation of weather within the context of longer-term average
conditions. Climate change is caused by factors such as biotic processes, variations in solar
radiation received by Earth, plate tectonics, and volcanic eruptions. Certain human activities have been
identified as primary causes of ongoing climate change, often referred to as global warming.
2.4 Climate variability
Climate is defined as long-term averages and variations in weather measured over a period of several
decades. Evidence for changes in the climate system abounds, from the top of the atmosphere to the
depths of the oceans. Climate, sometimes understood as the "average weather,” is defined as the
measurement of the mean and variability of relevant quantities of certain variables (such as temperature,
precipitation or wind) over a period of time, ranging from months to thousands or millions of years.
2.5 Climate information
Climate information describes data on temperature, rainfall, wind, humidity, sunshine hours, and other
factors. We usually distinguish between weather, which is the situation over a short time period, and
climate, which describes long-term weather patterns or ‘average weather’. Climate information may be
from different sources, and may combine scientific as well as traditional knowledge. Climate information
may be combined with various services to help people interpret and use climate information to improve
their livelihoods, in areas such as health, agriculture, energy or water. Examples of climate information are:
Short term (days to weeks)
 Observed rainfall and temperature
 Forecasts for rainfall and temperature for up to one week in advance
 Alerts on pests and diseases
 Early warning of extreme rainfall, flooding
Medium to long term (months to years and decades)
 Likelihood of seasonal rainfall and temperature conditions
 Early warning of seasonal rainfall patterns
 Information about dry spells, onset of rains, duration of rainy season
 Historical data for rainfall, temperature, wind, extreme events
Climate services offer science-based information and forecasts that empower decision-makers to manage
the risks and opportunities of climate variability and climate change. Providers of climate services consult
with users to determine what kind of information they need, when and how often, and in what format.
They then deliver the information and assist their clients to interpret and apply it. Seasonal and multi-year
7
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climate forecasting has advanced to the point where it can now provide actionable information. Growing
confidence in climate forecasts has been made possible by supercomputer-based modelling, improved
observations from satellites and other instruments and a greater understanding of large-scale climate
patterns such as the El Niño-Southern Oscillation. Similarly, scenarios of future climate change based on
increasingly reliable models can be used to guide investments and strategies for the coming decades.
2.6 Meteorology
Meteorology is the scientific study of the atmosphere that focuses on weather processes and
forecasting. Meteorological phenomena are observable weather events which illuminate and are explained
by the science of meteorology. Those events are bound by the variables that exist in Earth's atmosphere.
2.7 Climatology
Climatology also known as climate science is the study of climate, scientifically defined as weather
conditions averaged over a period of time. Weather is known as the condition of the atmosphere over a
period of time. Given the wide scientific and societal significance of climate and its study, the origins of the
terms climate and climatology are of interest. They are traced from their earliest usages in English. The
early references are in general scientific works but later climatology evolves as a science in its own right.

3.

Review of Cameroon’s Climate information needs and capacity

The use of climate information in Cameroon remains limited despite the country making strides to improve
availability and access to the information. Knowledge and information are crucial for climate action.
Vulnerable communities need to know how climate variables such as temperature and rainfall, and timing
and severity of storm patterns and climate extremes may change, so they can adapt to protect themselves.
This information needs to be timely, high-quality, relevant and accessible (Davis et. al., 2016). Meeting
these needs is the focus of an emerging field called climate services, which aims to bridge the gap between
climate science, policy and practice for adaptation decision-making and disaster resilience. Climate services
draw on a variety of sources: from scientific research and meteorological and climate models, to practical
experience and local and indigenous knowledge (Davis et. al., 2016). They also involve the process of coproducing knowledge and building the necessary skills and capacity of different user groups, both to guide
the production and tailoring of climate information (to meet context-specific needs) and to be able to apply
that information (Davis et. al., 2016).
Developing countries in Africa like Cameroon understand the serious challenges climate change poses to
their countries’ economies and threats to their nations’ political and social security, both in the short term
through changes in the intensity, frequency and location of high-impact/severe/hazardous weather and
water events, and in the long term through changes to annual rainfall patterns and dry seasons and the
appearance of or longer-term persistence of tropical diseases, etc. (Snow et. al., 2016). Despite the
urgency, the conventional modus operandi has yet to deliver critical climate information and early warning
services to key stakeholders—including farmers, vulnerable communities and policymakers—to enable
them to understand and manage their climate risks (Snow et. al., 2016). This section will explore the
gaps/needs and the reasons for lack of progress and identify areas where a new approach to climate and
weather services has the possibility of achieving more robust and sustainable results.
3.1 Application of Climate Information and services
Climate information has not been used effectively wherever and whenever it is available in many African
countries. This is partly because of the low capacity to collect, interpret and package it usefully for use by
farmers, conservationists or the policy makers. This has therefore led to low appreciation of the value of
the information generated in the various weather stations in the country. Various sectors in the country
continue to suffer from risks that could have been prevented or mitigated against if the people responsible
had the climate information packaged usefully and on time. There are a few instances where the
8

Climate Information and Needs Assessment Report Cameroon
CDSF Project

information is beginning to be put in valuable use in a few sectors such as Agriculture, conservation and
Tourism in Cameroon.
Some of the key literature as well as ongoing initiatives were recently reviewed by Wilby (2014); he
highlighted (i) a low but growing research output on climate from African institutions (presently 3 % of the
global share of publications), (ii) significant regional variations in research outputs and (iii) major research
gaps recognised by African scientists in urban populations and migration, built environment, clean energy,
coastal zone, and mainstreaming of science into practice (in agreement with findings from Edwards, 2013).
Climate change information has been used in Cameroon for climate change vulnerability and adaptation
studies carried out as part of the second National Communication for climate change which made national
relevant proposals from the initial studies (agriculture; livestock; fishing and aquaculture; forestry,
sylviculture and wildlife; water and sanitation; health; energy; mines; industries; public works; urban
development; tourism). Like other Sub-Saharan African countries, Cameroon is vulnerable to climate
change which constitutes a serious threat to its natural resources which is in turn the source of livelihood
for the majority of its population. Before dealing with climate change risks and associated vulnerability,
experts started by studying natural risks in each agro-ecological zone and made a cartographic comparison
between natural risks and climate change risks. Besides past climates and their impact on the population
and natural resources, climate projections were made within vulnerability studies. This shows that the
northern sahelian zone is the most variable, followed by the coastal zone. A specificity to note in the
precipitations simulated is the rather significant deficit in rainfall recorded in all the time horizons retained.
Also, temperatures shall increase over the entire national territory for the three horizons 2030, 2060 and
2090.
As agriculture in Sub-Saharan Africa becomes increasingly vulnerable to the vagaries of climate change, a
new kind of approach to insurance, called “index-based insurance”, has been developing over the years as a
response. Contrary to more classic models of agricultural insurance, which defines rates in function of the
probability of loss and the yields of the previous year, index-based insurance uses meteorological indices
such as humidity, rainfall, temperature, and collects satellite data to anticipate and manage risk. In order to
develop this innovative tool, which has the advantage of being more affordable for farmers and can
accelerate the settlement of claims without sending an expert, the Government of Cameroon requested
the World Bank and the International Finance Corporation (IFC) to conduct a feasibility study to improve
the knowledge and understanding of the market opportunity for index insurance in the agriculture sector
(http://www.worldbank.org/en/news/feature/2017/01/17/index-insurance-feasibility-study-workshop-incameroon). The findings were unveiled in Douala on December 15, 2016, at a workshop jointly organized by
the World Bank Group and the Association of Insurance Companies of Cameroon (ASAC). The event was
another milestone for Cameroon’s agricultural sector, which is increasingly experiencing shocks due to
climate change.
In 2015, the sector accounted for 20% of the country’s gross domestic product (GDP), approximately $6
billion, and employed 54% of the population. Even though more than 12 million Cameroonians depend on
agriculture for their livelihoods, their primary means of agricultural risk mitigation are limited to risk
avoidance and other informal approaches such as under-investing in agricultural inputs.
Recognizing an opportunity in the agro-insurance space in Cameroon, the World Bank Group focused the
feasibility study on value chain mapping in order to assess index insurance opportunities along the value
chains for cotton, maize, livestock, and sorghum. It also sought to catalyze and reinforce the development
of a sustainable market for agricultural insurance products. Additionally, the findings are also expected to
complement two World Bank projects in Cameroon: the Agriculture Investment and Market Development
Project (http://projects.worldbank.org/P143417/?lang=en&tab=overview) and the Livestock Development
Project (http://www.projects.worldbank.org/P154908?lang=en ).
9
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“Agriculture index insurance will mitigate the risks of climate change for both farmers and those
who finance them,” says Alphonsus Achomuma, World Bank Senior Financial Sector Specialist. “This
will encourage the use of optimal investment in agricultural inputs & methods, and encourage
banks and micro finance institutions to provide financing to farmers,” he emphasized.
Use of climate information in other sectors such as natural resources conservation, Tourism, Energy among
others is very limited. In Tourism for instance, short to medium range forecasts are used to advise visitors
on the best days or periods to visit particular tourist attraction sites.
3.2 Climate Information Gaps
One of the greatest challenges in responding to climate change is how to pin down the information needed
to understand the risks and plan effective measures to address them. The sheer volume of information
available in Cameroon is overwhelming; even the expert reviews and syntheses provided by the
Intergovernmental Panel on Climate Change (IPCC) can fill hundreds of pages. Sorting through it all, and
finding the specific information that is relevant to the questions at hand, may be beyond the capacities and
resources available to many decision-makers in Cameroon and most African countries. There are major
gaps between the questions that decision-makers may be asking, and the answers available (Graham et. al.,
2015). The purpose of climate services is to bridge those gaps: to identify users’ needs and connect them to
the relevant information. However, these services are not available in Cameroon.
Significant gaps of relevance to Africa include shortcomings in atmospheric observations due to the inability
to maintain networks, lack of training and capacity and inadequate communications systems; incomplete or
missing observations of vital land-surface parameters such as river discharge and lake levels; restrictive
data policies and ineffective information infrastructures; and the need to rescue, digitize and develop
historical climate data sets (WMO, 2014). International reviews of the state of National Meteorological and
Hydrological Services (NMHSs) report that capacity is very poor, with more than 50 NMHSs in Africa
needing transformative modernization following 15-20 years of underfunding, low visibility, economic
reforms and in some instances military conflict (Rogers and Tsirkunov, 2014).
3.3 Technical Capacity
Just like many African counties Cameroon faces challenges in its technical capacity to collect, analyse
communicate and use climate information. While there have been a few success stories, in too many
developing countries the outcomes have been poor. The results obtained over the last three decades from
substantial investments—particularly when viewed from the lens of long-term sustainability and adaptation
to climate change—have been discouraging (World Bank, 2011). In many cases, government agencies,
private sector businesses, and the general public are still unable to access critical local climate information
to make better informed decisions. This localized weather and climate information is essential for
protecting lives, sustaining and improving livelihoods, and building local and national resilience. Given these
decades of mixed outcomes at best, there is a need to investigate on-the-ground situations and determine
the root causes of why the desired outcomes have not happened, to appreciate the short- and long-term
impacts of restrictions in local capacity, and to update approaches to ensure that future efforts yield better
results.
3.4 Human Resource Capacity
Keeping NMHSs staff skills up to date is a challenge in most African countries. Staff training and
professional development are seldom available locally, making them expensive both in terms of time and
money (Snow et. al., 2016). Sending an individual for training not only incurs the cost of the training and
travel, but also often results in complaints by others in an office already thinly staffed. Further, as the skill
sets required for meteorologists, climatologists and supporting technical staff are often readily transferable
to higher-paying positions in the local private sector, or in the NHMS or private sector of another country,
the retention of skilled staff is an issue (Snow et. al., 2016). These factors have become disincentives for the
leadership of an NHMS in a least developed country to significantly invest in staff training and
10
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development. There is also a very understandable human element at play here. New automated systems,
internal politics, protectionist stances (both for the ownership of data and the assignment of
responsibilities), and a lack of incentives to change create roadblocks, limiting the willingness of many staff
and even senior managers to depart from the status quo (Snow et. al., 2016).
There is qualitative and quantitative insufficiency of personnel in Cameroon in the required skills or
competencies in spite of the effort of training and development of capacities started by the government
with the support of development partners. Some training possibilities are offered at the national level.
However, the structures available are in general not well equipped and the programs that are compatible
with climate change or climate information services are not well developed and are not updated because of
a qualitative and quantitative deficit of teachers.
3.5 Financial Capacity
The financial capacity of Cameroon just like many African countries is low. Despite being an oil mining
country and have the potential to improve on their annual economic growth, very little is being invested in
the provision of quality climate information and services. The climate observation networks and systems
are poor and where networks and infrastructure do exist, many are in decline. Lack of sufficient funding has
resulted into compromises in quality (Skill-set and motivation) and quantity (Number of staff) of human
resources. Investment in new and updated technology has also been limited by the lack of finances.
3.6 Communication/dissemination mechanisms
Cameroon uses different modes of communication ranging from print media to radio and television. There
is also a good internet coverage and mobile network across the country. The main official languages are
English and French. A large majority of the NMHSs in Africa (90%) have not made any efforts to assess the
economic value and benefit of the use of information provided in the agrometeorological bulletins (Snow
et. al., 2016). About 70% of the agrometeorological units do make efforts to issue specific bulletins of a
special nature to address extreme events such as droughts, floods and forest fires (Snow et. al., 2016).
Besides the NMHSs, the African Centre for Meteorological Application and Development (ACMAD), a
regional institution, also disseminates a variety of products to various users. One example is the climate
prediction for Western Africa, Chad and Cameroon which is disseminated through its website.
In his analysis of the problems faced by the clientele for agrometeorological services in Africa, Isabirye
(2004) attributed them to lack of ability to understand raw data and its interpretation for the relevant
action, language technicalities, lack of awareness of the importance of the agromet information and lack of
timeliness to meet the early warning aspects.
The different categories of users include the farming community, the research community, governmental
bodies, private sector, public sector and international agencies. It is important for the NMHSs to recognize
that the content of information varies with the end user. Depending on its purpose, the content of
information can be related to special advisories provided to farmers through the national or state extension
services, general advisories accessed by farmers directly through the electronic media, early warning advice
to prevent famine crisis and the development of agricultural planning policies (Snow et. al., 2016). Most
often, agrometeorological information provided by the NMHSs is not comprehensive. In many cases, it
refers only to the ‘meteorological’ component (i.e. weather conditions, forecasts of future weather events,
analyses of past weather) (Snow et. al., 2016).
Table 1: Summary of Climate information needs and capacity in Cameroon
Need

Existing situation

Specific needs/gaps

Information
sources

a) Climate Information
 Availability
and Available at the various -Need for more coverage of -Second
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Access

met stations and online
for those who have
access to internet
-Available
at
the
ministry in charge of
environment
 Analysis
and -Met data has been
collected and recorded
recording
over the years but very
little analysis has been
done or made available
for users.
- Site specific climate
data is unavailable or
inaccurate depending
on the proximity to the
weather station
-No sector programmes
for climate change nor
have
there
been
systematic efforts to
mainstream
climate
change across different
sector programmes.
-Private sector not yet a
player in climate change
 Weather monitoring Not adequately done
and
therefore
information
is
not
always forth coming or
it comes when it is too
late to mitigate against
the effects of the
extreme
weather
conditions
-Only
15
whether
stations across the
country
b) Technical
Capacity -Low capacity of staff in
(Skills)
terms of skills for
collection,
recording
and analysis of climate
data
- Technical expertise on
key topics related to
nationalcommunications
is relatively limited;
-lack of mid and long
term sectoral planning
c) Human
Resource -The number of staff
Capacity
(Enough deployed
are
not
12

weather stations
- Need to make climate
information at all levels of the
various sectors and institutions

national
communication
on
climate
change

-need for deeper analysis and
packaging of information for
various users
-need to mainstream climate
change across different sectors.

-need to set up reliable weather
monitoring stations that will
provide timely early warning and
alerts
-Need more whether stations for
monitoring especially in rural
areas.

-Train staff on the modern and
efficient climate information
collection, recording and analysis
to provide usable products to
end users
-

-Need to employ more staff or
automate some of the systems
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workforce)

d) Financial Capacity

e) Infrastructural needs

f) Technological needs
(Tools,
equipment,
software)
g) Policy and regulatory
needs

h) Early
warning
Systems
and
monitoring
of
extreme events
i) Dissemination
mechanisms
(from
producers
to
users/End-users)

4.

sufficient hence reduced
efficiency
of
data
collection recording and
analysis
-Lack capacity building
actions in the national
expertise
plan,
institutional
development, research,
systematic observation
and
technological
development;-Qualitative
and
quantitative shortage of
national
technical
expertise
-Low financial capacity
and low funding

Relatively
poor
or
obsolete infrastructure
especially
for
communication
Obsolete
equipment
and poor infrastructural
development
and
networks
-Weak and inadequate
policies
-"climate
change"
dimension has not yet
been taken into account
in
some
national
development
policies
and strategies
Inadequate, ill-equipped
and in effective

to increase efficiency
-Operational capacity building
for institutions and experts;
-Information and education of
the public

-Need for more funds especially
for upgrading equipment and
training of staff on the new
technology
Need for upgrade of roads and
communication technology to
increase accessibility and ease of
communication
-Need to upgrade and improve
network and infrastructure
across the country
-Need to strengthen policies to
cover issues of provision and
utilization of quality climate
information to advice planning
and development

-Need to set up/upgrade early
warning systems and monitoring
systems for extreme weather
events
-Ineffective
and -Need to re-establish, modernize
inefficient mechanisms and equip systems of climate
in dissemination of information based on the end
climate information
user

Climate Information System

A climate information system helps inform decision-makers about what is happening and why, and what the
immediate prospects are according to Trenberth (2008). Kindly use the diagram below with the description
to define or establish a climate information system for the target countries. The diagram shows a schematic
of the flow of the climate information system, as basic research feeds into applied and operational research
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and the development of climate services. The system is built on the climate observing system that includes
the analysis and assimilation of data using models to produce analyses and fields for initializing models; the
use of models for attribution and prediction and with all the information assessed and assembled into
products and information that are disseminated to users. The users in turn provide feedback on their needs
and how to improve information. (Adopted from Trenberth, 2008; Trenberth et al., 2016)

In order to be successful, adaptation strategies need to make use of the best available climate information,
including assessments of recent climatic trends and projected future climate change that may be
experienced in the years to come.
The climate information needed by local level communities and national governments includes how climate
variables such as temperature and rainfall, and the timing and severity of storms and climate extremes may
change. In order to be both useful and used, this information needs to be timely, high quality, relevant and
accessible. Meeting these needs is the focus of an emerging field called climate services, which aims to
bridge the gap between climate science, policy and practice for adaptation decision-making and disaster
resilience.
4.1 Climate observations, data and analysis
Cameroon and other African countries in Central and West Africa have teamed up to initiate programmes
for climate services. The African Center for Applications of Meteorology for Development (ACMAD), in the
framework of the implementation of the Global Framework of Climatological Services (WCMC) in Central
Africa in collaboration with the World Meteorological Organization (WMO), the Meteorological Services
and National Hydrological Organizations (NMHSs) and their partners, organized the Tenth Session of the
Regional Climate Outlook Forum for Central Africa (PRESAC-10). The forum is organized to consensually
identify the most likely climatic hazards expected between September and December 2017 and their
potential impacts in order to inform the actors of the sub-regional platform for disaster risk reduction in
Central Africa. This activity thus contributes to the implementation of the strategy of the Economic
Community of Central African States (ECCAS) / UNISDR for disaster management and adaptation to climate
change. It is also a contribution to the start-up phase of the activities of the Regional Climate Center of
Central Africa. The PRESAC-10 took place in Douala-Cameroon from 21 to 25 August 2017 and was
supported by WMO and other donors through the ACMAD Center.
Following the release of the IPCC 4th Assessment report in 2007, there has arisen an unprecedented
commitment amongst people, societies, agencies and governments to take appropriate steps – to cope
with climate variability, and to be ready to adapt to climate change (WMO, 2008). As such, there is an
increasing demand for climate information of all kinds for decision-support systems and climate risk
14
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management in all socio-economic sectors. Cameroon is a member of The World Meteorological
Organization which consisting of 188 Members represented by their NMHSs. WMO works in close
collaboration with research communities, universities, the private sector, other government agencies and
various space agencies as well, to systematically observe the climate system. The information collected is
archived and managed in climate databases such as those in the NMHSs of WMO’s Members (WMO, 2008).
These data, critical to our understanding of the climate system, feed dynamical and statistical computer
models, to predict and project future states, and to develop useful information, products and services for
decision-makers in all walks of life. All countries, to serve their public and users whose activities are
climate-sensitive, need to understand and to provide for their climate-related needs. This will require
climate observations, management and transmission of data, various data services, climate system
monitoring, practical applications and services for different user groups, forecasts on monthly, seasonal
and inter-annual time scales, climate projections, through to policy-relevant assessments of climate
variability and change, and the research that makes all of this possible(WMO, 2008).
Cameroon like many Least Developed Countries (LDCs) does not have sufficient individual capacity to cope
with this on their own. The situation is exacerbated by the reality that some of these countries are severely
affected by climate extremes and climate change, and societal and economic vulnerability is at the highest
levels (WMO, 2008). WMO Members have recognized the need. WMO’s technical experts in climatology,
regional cooperation, service delivery and product development and transmission are working with the
Secretariat to establish mechanisms to improve our institutional capacity for climate around the world. One
accomplishment, following years of research and development, is that WMO has designated a number of
Global Producing Centres for Long-range Forecasts (GPCs), after a careful assessment of needs, capabilities
and optimal designation criteria. The products developed and shared by these centres are extremely
valuable global-scale information (WMO, 2008).
Available climate information was carried out as part of this National Communication in Cameroon and
include national relevant data from the initial studies of agriculture; livestock; fishing and aquaculture;
forestry, sylviculture and wildlife; water and sanitation; health; energy; mines; industries; public works;
urban development; tourism, and also from the United Nation Development studies in Cameroon. Experts
started by studying climate in each agro-ecological and compare with past climatic data.
The spatial scale at which these global products are provided is currently approximately 200 km by 200 km
resolution. Some national and local applications would benefit from products at smaller spatial scales (e.g.
50 km by 50 km). Appropriate strategies are required to develop and implement downscaling of the global
products for such applications. To address this, and other information needs for adaptation to climate
variability and change, WMO Members have established Regional Climate Centres (RCCs) to help fulfil the
need for more regionally focused climate services. While most Members understand the potential benefits
of RCCs in their regions, they have, however, not taken full advantage of the services provided by these
centres.
4.2 Availability of climate information
Cameroon has a total of 22 weather stations all over the country which translates to 21,611 Km 2 per
weather station. This severely reduces affect the accuracy of data provided by the stations for areas that
are more than 5Km radius from the weather station. However, according to WMO, only 20 stations are
enlisted (https://www.wmo.int/cpdb/cameroon).
Table 2: Weather Stations in Cameroon
Station

Elevation (m)

Latitude (DD)

Longitude (DD)

1.

Abong-mbang

6930

+03967

+013200

2.

Bafia

5000

+04733

+011250
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3.

Bamenda

12390

+06050

+010117

4.

Banyo

11100

+06783

+011817

5.

Batouri

6560

+04467

+014367

6.

Bertoua

6680

+04600

+013733

7.

Betare-oya

8040

+05600

+014067

8.

Douala (civ/mil)

90

+04000

+009733

9.

Garoua

2440

+09333

+013383

10. Koundja/foumban

12100

+05650

+010750

11. Kribi

160

+02950

+009900

12. Lomie

6240

+03150

+013617

13. Mamfe

1260

+05717

+009283

14. Maroua-salak

4220

+10450

+014250

15. Meiganga

10270

+06533

+014367

16. Ngaoundere

11040

+07350

+013567

17. Nkongsamba

8210

+04950

+009933

18. Tiko

520

+04083

+009367

19. Yagoua

3220

+10400

+015233

20. Yaounde

7600

+03833

+011517

21. Yoko

10310

+05550

+012367

22. Younde ii

7510

+03833

+011533

The most useful types of climate data are precipitation (rainfall, snow, hail), temperature, vegetation, wind
and humidity, although there are others that may be better suited for a specific decision. For each type of
climate data, users may need to consider:
a) Historical information: Data on past conditions and trends can be used for mapping hazards,
assessing trends, identifying relationships with historical impacts (such as disease outbreaks and
food insecurity), and providing a reference against which to compare current and anticipated
conditions. Historical data can also be used for identifying the seasonality of climate, which can, for
example, be important information for understanding the monthly distribution shifts of diseasecarrying vectors, or identifying likely cropping cycles (Mason et. al., 2015).
b) Current information: Data on current and recent conditions can be useful for indicating whether
potentially impactful weather and climate events, such as severe storms, have recently occurred, or
are under way, such as droughts.
c) Prospective information: Forecasts, projections, and scenarios are useful for anticipating climate
hazards, for planning operations, and for longer-term recovery and development planning.
Inevitably, the proper use of such information is fraught with difficulties in fragile states, because of
disruptions to the network of observations and operational climate services, as well as the lack of
human resources in these contexts to generate and understand such information (Mason et. al.,
2015). But even in fragile states, climate information can be of value if its limitations are known and
made explicit and climate-sensitive decisions are addressed appropriately.
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Precipitation and temperature in Cameroon are characterized by high geographical variability. Table …
shows the present average rainfall and temperature trends per Agro-Ecological Zone over a period of 1961
to 2010. Available data covers a period of 50 years in all Agro-Ecological Zone and the number of stations
spreads from 4 to 15. Generally, a drop in average annual rainfall is noted at the national scale. However, a
rising trend is noted in some specific stations. On the contrary, temperatures are on the rise almost
anywhere.

Table 3: Average Rainfall and Temperature Trends in Cameroon's Agro-Ecological Zone
N° Station
Relief characteristics
Average rainfall trend
Monomodal rainfall AEZ or coastal zone
1 Douala
Littoral, maritime
↓
2 Tiko
Littoral, maritime
↓
3 Kribi
Littoral, maritime
→
4 Edea
Humid littoral
→
(SAFACAM)
5 Nkongsamba Mixed
humid
littoral
and ↓
Bimodal rainfall AEZ mountain
or forest or South Cameroon plateau
6 Yaounde
Humid South Cameroon plateau ↓
7 Ebolowa
Humid South Cameroon plateau ↓
8 Bafia
Semi-dry
South
↓
Cameroon
9 Bertoua
Humid
plateauSouth Cameroon plateau ↓
10 Akonolinga
Humid South Cameroon plateau ↑
High plateau AEZ
11 Bafoussam
Humid mountain
→
12 Bamenda
Humid mountain
↓
13 Koundja
Semi-dry mountain
↓
14 Foumbot
Semi-dry mountain
↑
15 Dschang
Humid mountain
↑
Guinea high savannah AEZ or Adamawa plateau
16 Ngaoundere Mountain, ecotone
↓
17 Meiganga
Mountain, ecotone
↓
18 Tibati
Mountain, ecotone
→
Sudano-sahelian AEZ
19 Maroua
Mixed Sahelian
(plain
↓
and
20 Garoua
Lowland
Sudanian
↓
mountain)
21 Kousseri
Dry Sahelian
↑
22 Yagoua
Dry Sahelian
↑
23 Kaele
Dry Sahelian
↑
24 Mokolo
Dry Sahelian
↑
Source: Tchindjang et al. 2012, modified.

Average temperature trend
↑
↑
↑
↑
↑
↑
↑
↑
↑
↑
↑
↑
↑
↑
↑
↑
↑
↑
↑
↑
↑
↑
↑
↑

Average annual temperatures have risen by 0.7°C since 1960, which corresponds to an increase of 0.15°C
per decade (UNDP, 2008). Generally, the fastest increase is registered in the months of March, April and
May (MAM), with 0.19° per decade. However, in the Sudano-Sahehian, the fastest warming rates were
observed in the months of December, January, February (DJF) and September, October and November
(SON) with rates of 0.2 to 0.4° per decade (UNDP, 2008).
Average annual rainfall in Cameroon have fallen by approximately 2.2% per decade (that is 2.9 mm per
month) since 1960. Months during which this regression is pronounced are March, April and May (MAM),
followed by June, July and August. By 2060, these months are expected to have witnessed a reverse in the
decrease in rainfall as shown in Table…..
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Table 4: Observed and Projected Temperatures in Cameroon
Observed median Trends
observed Projected median trend
2030 2060
1970-1990
1960-2006

2090

Temperatures °C
T°C
Annual average
DJF
MAM
JJA
SON
Rainfall in mm

24.1
23.9
25.7
23.3
23.5

Evolution
decade °C
0.15
0.13
0.19
0.14
0.15

per Evolution
°C
1.1-1.4
1.2 – 1.3
1.0 – 1.5
1.4 – 1.5
1.1 – 1.4
in

a%
evolution

in Evolution in °C

Evolution in °C

1.8-2.5
1.8 – 2.5
1.8 – 2.6
1.6 – 2.6
1.7 – 2.4

2.2 – 4.2
2.2 – 4.2
2.2 – 4.3
2.1 – 3.9
2.1 – 4.0

% evolution

% evolution

mm/month

% evolution
decade

Annual average

129.7

-2.2

0

-1 – 3

0–2

DJF
MAM
JJA
SON

22
125.2
196.1
175.6

-1.4
-3.4
-2.4
-0.9

-2 – 0
0–1
0–1
1–3

-1 – 1
1–3
0–2
2–4

2–4
-2 – 4
-2 – 2
4–6

Briefly, future climate change in the country can be summarized as follows:
• Moist forests with monomodal rainfall zone: whatever the scenario, temperatures tend to rise relative
to the reference period, reaching a maximum around 2028. Rainfall, shall increase relative to the
reference scenario, but will witness a drop around 2021.
• Forest with bimodal rainfall zone: temperatures are on the increase relative to the reference period
with a drop in 2018 and 2021 in A2 emission. Rainfall, which is on the rise, will witness a drop as from
2030.
• High plateau zone: the temperature trend will be on a rise till around 2035 according to the worst case
scenario while a fall will be observed as from 2022 for the second scenario. Precipitation will increase
relative to the reference scenario witnessing a fall, however, between 2021 and 2027.
• Guinea high savannah zone: temperatures will fall between 2013 and 2019 without however, reaching
their level at the onset of reference period. They shall rise again after 2019. Generally, rainfall will
increase, albeit with a dry phase in 2018 and 2024 for all scenarios.
• Sudano-sahelian zone: temperatures, which have generally been on the increase since the start of the
reference period, will continue to rise and precipitation will generally increase following the HadCM3
Model. According to the A2 emission scenario, temperatures and precipitation will fluctuate around
the normal, but with more years recording a deficit. This also indicates the importance of heavy rains
in the annual and inter-annual rainfall balance.
To understand the effects of climate change in Cameroon, several studies were carried out in the country
within the framework of the RESAKO or those of the IRD (paleo-environnements on the banks of the Nyong
or Sanaga). These works testify to climate change at several levels. The different challenges involved in
climate change include deforestation, increase in the erosive potential of rivers and increased rainfall which
initiates new landscape dynamics with the acceleration of geomorphological processes.
Climate change manifestations in the form of harmful impacts of extreme climatic phenomena constitute a
major handicap to the country's development. Climate variability and change are responsible for several
perturbations in Cameroon's biophysical milieu. The analysis of results from participatory field investigation
can edify us on the population's perception of climate change vulnerability and real impacts in their close
environment.
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Given the high population growth rate in the different natural regions subjected to water stress, the
availability of water per inhabitant reduces. Water usage increases with increased needs resulting from an
increased population. During the last twenty years, the population has doubled or even tripled but water
availability has not kept up with this growth.
4.3 Generation and Sources of climate data
Climate information is generated by a number of global, regional and national stakeholders. Whether the
public can access the climate data depends on the policies of the stakeholders involved in funding,
producing, processing and storing the data. It is important to note that while many datasets are available
for free online, access may be limited by the national policies governing data sharing (Mason et. al., 2015).
Furthermore, in many areas where data can be accessed freely and the desired dataset is available for free,
online connectivity and network strength is a significant hindrance for the users. Moreover, while some
data can be easily processed in simple spreadsheets, many calculations and analyses require the use of
more complex software and require a high user skill level, which may also affect the usability of data in
fragile states (Mason et. al., 2015). Nevertheless, there are a number of accessible databases providing data
on rainfall, temperature and vegetation cover.
Both the generation and use of information do not operate in a vacuum but in a social context where
different actors come together with varied and sometimes conflicting interests, values and visions of the
nature, causes, and impacts of the issue of concern (Mason et. al., 2015). These differences result in
competing discursive and material constructions of adaptation policies and actions. Furthermore, with each
vision being promoted by particular actors, the potential exist for a fragmented or conflicting execution of
adaptation actions and policies. This might explain why, rather than a merely technical exercise involving
information generation and insertion into adaptation processes, climate and weather relevant information
is a politically contested and bureaucratically managed component of adaptive capacity (Romero Lankao et.
al., 2013). It might also explain why information about the risks and options presented by climate change
may not always be readily available or used in decision making due to competing and conflicting priorities.
The generation of climate data at the local and national levels is typically the responsibility of a country’s
national meteorological service (NMS). NMS offices are mandated to continuously generate and
disseminate weather and climate data from across a country’s territory, as well as develop and issue
forecasts and warnings. Generating these data requires functioning, well-maintained and well-distributed
physical infrastructure (such as weather stations and rainfall gauges), as well as capacities within the NMS
for analyzing climate data and using it to model future conditions. Information about current and recent
conditions is best obtained using automatic weather stations that can transmit measurements to the NMS
in real time; data from manual stations can often take weeks or even months to reach the NMS office. Once
generated, climate information should be publicly disseminated to ensure that it is integrated into
responses for affected populations and sectors (including health, transport, agriculture and industry). The
knock-on effects of strong climate data and analysis capabilities will include improved management of
water resources and disaster risks. The government is not the sole source of local and national climate data
and information in a country. The information generated by an NMS can be complemented by additional
data from universities, or even the private sector; companies working in the country may keep their own
climate records for business purposes. Likewise, at the local level, civil society organizations such as farmers
associations and conservation organizations may keep records of historical temperatures and rainfall
measures, information which may be useful in the absence of government generated data (Mason et. al.,
2015). Local leaders themselves could also be a viable source of qualitative historical data; users can get at
least a narrative of past climate trends and current changes from those who have lived in their area of
operations for an extended period. In all of these cases, however, the data may not have been collected
according to international standards and so caution should be exercised, especially when looking for longterm trends and changes.
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The WMO has begun to establish a climate forecasting infrastructure, in which a number of global, regional
and national centres run climate prediction systems that adhere to a fixed production cycle, generate a
standard set of prediction products, and routinely exchange and disseminate predictions and related
information in an operational environment similar to that in place for weather forecasting, albeit on longer
production cycles. Currently this infrastructure applies only to seasonal forecasts, but there are plans to
extend the system to cover all other timescales for which climate prediction information can be supplied.
The structure for seasonal timescales involves a network of information providers at global, regional and
national scales.
There is a designated network of Global Producing Centres (GPCs) for Long-Range Forecasts that make and
distribute global seasonal forecasts. At a regional level, the WMO is encouraging the establishment of a
number of Regional Climate Centres (RCCs) that will generate and deliver more regionally focused, highresolution predictions, information and products, including regional climate watch bulletins. The aim is for
RCCs to assist WMO members in a given region or a defined sub-region to deliver better climate services
and products, and to strengthen their capacities to meet national climate information needs. RCCs are also
encouraged to contribute to climate change projections, non-operational data services, capacity building,
and research and development activities. WMO has also, since 1997, facilitated the establishment of the
Regional Climate Outlook Forums (RCOF) as multi-stakeholder mechanisms engaging national, regional and
international climate experts, sectoral practitioners and policy-makers. RCOFs seek to reach agreement
among participants on current and expected seasonal conditions and to deliver a range of regional climate
monitoring and outlook products. Using a predominantly consensus-based approach, the RCOFs have an
overarching responsibility to produce and disseminate an assessment of the regional climate for the
upcoming season. The forums bring together national, regional, and international climate experts to
produce regional climate outlooks based on input from NMSs, regional institutions, RCCs, and GPCs. They
also facilitate enhanced feedback from the users to climate scientists, and catalyse the development of
user-specific products. They review impediments to the use of climate information, share successful lessons
regarding applications of past products, and enhance sector-specific applications. As such, they can help
respond to the important challenge of understanding and using climate data, as well as contribute to
building the much-needed technical skills in fragile countries. There are other international climate centres
that cooperate closely with WMO structures and programs, but not as formally as GPCs or RCCs. These
include
the
IRI15
and
the
APEC
Climate
Centre
(APCC)
http://www.apcc21.net/notice/apccnewsView.do?&lang=en&bbsId=BBSMSTR_000000000016&nttId=848 .
Such centres carry out similar functions to those of WMO GPCs and RCCs and deliver a wide range of
climate products and services online; for example, IRI provides seasonal forecasts every month for the next
three to six months on a global and continental scale.
Accessing by source of data
Climate data and information—whether station- or satellite-generated—can increasingly be accessed freely
online; for a list of online resources. Users without online access, or who require more spatially-specific
data, may be able to obtain them in person from the country’s NMS office. However, this is dependent on
both national access-to-information laws and on whether reliable data has been generated and archived.
Station data can typically be obtained from a country’s national meteorological service. Depending on the
quality control processes performed by the NMS, these data may be of high or low quality. However,
station data are not always available free of charge. Some of the station data provided by the NMS is freely
available through the Global Telecommunication System. These data can also be accessed from outside the
country (e.g., via the IRI Data Library). To address the spatial and temporal gaps in climate data as well as
the lack of quality-controlled data, approaches are being developed based on the idea of “merging” station
data with satellite and modelled data. Some of these methods are taking advantage of working with
climate scientists and meteorologists in both fragile and more stable states to develop a platform in which
the now-quality-improved data can be accessed, manipulated and integrated into the programs of nationallevel stakeholders and international partners, from inside the country and abroad. Satellites provide raw
data that are continuously archived. In order for decision maker to access, visualize or manipulate these
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data, an interface is necessary. In many cases the raw data may be free, but not all interfaces allow free
access to their archived data. It should be noted that satellites cannot measure rainfall; correct
measurement of rainfall can only be made through rain gauges. Satellite rainfall estimates try to convert
radiation measurements into precipitation information. Sources for satellite-generated climate data are
varied, and a selection is provided below, with further details—including web addresses.
The following are likely to be the most useful of the freely available satellite-based estimates of
precipitation:
• Global Precipitation Climatology Project (GPCP) combines satellite and station data. The monthly
data extend from 1979 onwards, while the daily product is from 1996 to present. This product has a
low spatial resolution, but is of interest when creating long time series to understand trends in past
precipitation.
• Climate Prediction Center (CPC) Merged Analysis of Precipitation (CMAP) combines satellite and
station data. This product is very similar to the GPCP but has some differences due to different
algorithms used to estimate the precipitation.
• CPC MORPHing technique (CMORPH) provides global precipitation estimates at very high spatial
and temporal resolution. This product is suitable for real-time monitoring of rainfall, provided a
long history is not required, as data are only available from December 2002.
• Tropical Rainfall Measurement Mission (TRMM) provides estimates of precipitation in the tropics.
Monthly aggregates improve the quality of the data. They are available from January 1998, but
there is a delay of about a month or more in updating the data. The product is of good quality if
high spatial detail is required and real-time information is not critical.
• African Rainfall Estimate (RFE) combines satellite and station data specifically for Africa. The data
are available from January 2001 and is useful for high spatial resolution but not for daily
observations.
• The Enhancing National Climate Services (ENACTS) program combines all available rain gauge data
from the National Meteorology Agencies of Ethiopia, Tanzania, Madagascar, and Rwanda with
satellite data for the last 30 years with high spatial resolution. Similarly, the Climate Hazards Group
InfraRed Precipitation with Station (CHIRPS) data are produced by the University of California Santa
Barbara using the same technique developed to create the ENACTS data but using fewer rain
gauges. However, CHIRPS is produced at a higher spatial resolution than ENACTS. For temperaturebased data, the following dataset is recommended:
• Land-Surface Temperature (LST) provides land-surface temperature estimates for Africa and South
America. The data are available from July 2002 for Africa, and from March 2000 for South America.
Separate estimates for daytime and nighttime temperatures are available. Maximum and minimum
air temperature estimates can be derived from the land-surface temperatures. Finally, practitioners
can access data on vegetation cover through the following sources:
• Global Normalized Difference Vegetation Index (NDVI) is available from 1981 to 2006. The dataset
has been shown to be valid in representing vegetation patterns in certain regions (but not
everywhere) and should be used with caution.
• TERRA-MODIS Normalized Difference Vegetation Index (NDVI) and Enhanced Vegetation Index (EVI)
are available for 16-day periods from April 2000 at 250 m resolution. The NDVI is an updated
extension to the Global NDVI. The EVI is another index used to estimate vegetation which can
complement the NDVI.
Despite progress in making satellite data available, challenges remain: in developing countries, there is
often a lack of technical capacities to interpret climate data and to communicate it—in an appropriate
format—to potential users. There is a need to build up these capacities in LDCs, as well as for data
providers to think about how to deliver their information in a format that is conducive to interpretation and
understanding by a nontechnical audience of decision makers.
Some of the sites that weather and climate information can be accessed include:
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https://www.iamat.org/country/cameroon/climate-data
http://worldweather.wmo.int/en/city.html?cityId=257
http://sdwebx.worldbank.org/climateportal/index.cfm?page=downscaled_data_download&menu=historic
al
https://www.weather-forecast.com/maps/Cameroon
4.4 Modelling Climate information and data
The level of uncertainty inherent in forecasts also poses challenges and risks for both information providers
and end users. Reproducing reality using models always involves uncertainty. Generally, this uncertainty is
related to the information available, hypotheses and model used. The information provided in seasonal
forecasts is probabilistic. In other words, there is always a margin of error with respect to accuracy. This
margin of error is related, among other things, to misconceptions of climate and the natural variability of
the climate (Jones et al., 2015).
Incomplete information also poses problems. In cases where seasonal forecasts are used by urban decision
makers concerned with floods, or by hydro-electricity managers for the purpose of projecting future energy
needs, the information available can be very useful. This is not the case for application in the agricultural
sector, for which, in addition to the qualitative assessment of the level of annual precipitation provided by
a seasonal forecast, it is just as important to have information on the precipitation start and end dates for
the season. Given this gap, attempts have been made to include other information (in the form of agroadvisories) to outline options to guide farmers in different locations based on the forecast. Such agroadvisories may recommend favourable crop varieties to plant, suggest when to plant, etc. Given their
incomplete nature, seasonal forecasts must be used in association with other tools in order to provide a
more complete picture and to adequately inform farmers’ decision making.
4.5 Stakeholders, users and decision-makers
End users for climate information and early warning systems include farmers, communities, policy makers
and the private sector. Actors to reach these stakeholders include telecoms/electronic media, NHMS,
community leaders, first responders, NGOs, education, health, early warning center, brand ambassadors,
country projects, partner agencies, CIRDA, UNDP and the community of practice, rural radio… and the list
goes on. Understanding stakeholders is not an easy process, especially as regional linguistic, cultural, media
and political variations create nuances from country to country for both end-users (communities and
farmers) and policy makers. End users include:
Farmers
This target group is comprised of crop farmers, smallholder farmers, industrialized farmers, pastoralists
(livestock herders), fishermen and rural enterprisers. This target group has multiple needs for weather and
climate information. It can save lives, contain losses, increase productivity and reduce risk. Reaching rural
farmers is a challenge, Internet communication is virtually impossible, literacy is low, and there are regional
and village-level cultural and linguistic differences. Primary methodologies for reaching this group include:
rural radio, SMS, trainings and informational meetings hosted at the community level, billboards, outreach
from schools and health organizations, NGOs, pamphlets and other advocacy methods. They can also be
reached through value-added service provides, extension services, cooperatives and innovative last mile
approaches such as Human Network International’s 3-2-1 Service.
Local Communities
This group is comprised of community leaders, farm cooperative leaders, village leadership, regional
politicians, children, teachers, moms, elders and other community members that don’t work in farming,
local NGOs, extension services and medium-scale local enterprisers. Reaching this group is a little easier.
Villages will often have access to television, radio, and may even have access to the Internet. Primary
vehicles to reach them include Public Service Announcements (PSAs), TV, training, radio, policy dialogue
(learning routes), print media, social media (growing but still limited), community meetings, school and
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hospital outreach, SMS and engagement with extension services. Some communities have enabled
communications tree within the leadership to ensure messages are disseminated rapidly once generated.
Policy Makers
This group is comprised of national leaders in the NHMS, Senate, House of Representatives, executive
branch, ministries, media, large private-sector enterprise (telecommunications, banking, mining, etc.),
universities, think tanks, and regional cooperation entities (i.e. African Union). Reaching them should be the
easiest of all. They can be reached by email, social media, print, radio, broadcast, and advocacy. However,
impacting their opinions and policies is a whole other ballgame. In order to reach them and sway opinion
and policy, you first need to reach their constituencies (farmers and communities), empower product
champions, and foster learning opportunities.
Private Sector
Not only do private sector enterprises benefit from tailored weather information – to protect human and
physical resources and make climate-smart business decisions – they can also play a role in disseminating
messages. Telecommunications firms can site AWS and serve as go-betweens to send early alerts, mining
companies can be tapped to leverage corporate social responsibility dollars, or pay for tailored weather
information, media can be used to share early alerts and PSAs. In order to engage the private sector, you
need to create a narrative that underscores your specific value to them and to their consumers. They need
to understand you are creating a valuable product that they can trust.
International Organizations
A number of international research institutions have country offices and research stations in Cameroon.
Examples of these institutions and their research domains are presented below.
 International Institute of Tropical Agriculture (IITA): cassava, banana, plantain, maize, cocoa,
entomology and social studies;
 The World Vegetable Center (AVDRC): vegetables;
 Centre de Coopération Internationale en Recherche Agronomique pour le Développement
(CIRAD): food security, agroforestry systems, agro-industrial plantations, aquaculture systems and
cotton cropping systems;
 World Agroforestry Centre (ICRAF): agroforestry systems;
 Biodiversity International: agricultural and tree biodiversity;
 Center for International Forestry Research (CIFOR): forest management, gender, climate change,
food and biodiversity, forest policy, products and trade, and landscape;
 UCLA International Research and Training Center in Cameroon (IRTC): conservation, ecology and
evolution, infectious diseases, and biodiversity;
 GIZ (Cameroon-German partnership). The GIZ is a major funder of agriculture and environment
activities in the country;
 Forum for Agricultural Research in Africa (FARA) which, through other organizations like IITA and
AVRDC, has been putting efforts to set up innovation platforms and support their activities;
 The African Research Center on Bananas and Plantains (CARBAP) has been playing an important
role by carrying out research on bananas and plantains
National Organizations
The public agricultural research organization is the Institute of Agricultural Research for Development
(IRAD), which was established in 1996 to conduct agricultural research with mandates around annual and
perennial crops, livestock and fisheries, forest and environment, farming systems, economics and rural
sociology. IRAD works in collaboration with many local and international research institutions and
development partners. Some government and private universities are also involved in agricultural research
in Cameroon. These include: University of Dschang, University of Ngaoundere, University of Yaounde I,
University of Buea, University of Bamenda, Catholic University of Cameroon, Cameroon Christian
University, and Catholic University Institute of Buea.
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Cameroon has a Ministry of Scientific Research and Innovation (MINRESI) which consist of a Department of
National Meteorology (DMN). Since 2011, the ministry of Environment, Nature Protection and Sustainable
Development has rehabilitated about twenty meteorological stations to facilitate the collection of climate
data. A national climate change observatory (ONACC) has been set up in the ministry. The main other
stakeholders in the area of systematic observation and research on climate change in Cameroon include:
the Agence pour la Sécurité de la Navigation Aérienne en Afrique et à Madagascar (ASECNA), CIFOR, ICRAF,
Institute for Research and Development (IRD), CIRAD and Cameroon's universities.

5.

Relevant Legislation/Policies on climate information and services

Faced with convincing evidence on the reality of climate change in Cameroon and its devastating effects on
the environment, national economy and livelihood of the average Cameroonian, the government of
Cameroon has taken measures at the institutional and policy level to address environmental degradation
and Climate Change.
5.1 Environmental Policy
Between the years 1960 to 1992, forest conservation and wildlife protection had not yet gained importance
in Cameroon. The forest was managed by the Ministry of Agriculture (MINAGRI), and wildlife was managed
by a special department in the Ministry of Tourism.
In 1987 under the Structural Adjustment Program, forestry was given more consideration as a priority area.
The year 1992 marked a turning point in Environmental Policy in Cameroon after the United Nations
Conference on Climate Change in Rio de Janeiro (Brazil) in 1992. After the Rio conference, Cameroon
created the Ministry of Environment and Forestry which became two separate ministerial departments in
2004: The Ministry of Forestry and Wildlife and the Ministry of Environment and the Protection of Nature.
In 1993, a new Forest Policy was passed and in 1994, Cameroon adopted a new Forest Code and a law on
forest, wildlife and fishery regulation. An Environmental Code was published in 1996 including an outline
law voted on the political and strategic framework on the environment, conservation and sustainable
development (Cameroon RIO+10 Assessment, 2002).
Also, the country has enacted a petroleum code, a mining code (2001, revised in 2010) and a gas code.
Cameroon is a signatory to the UNFCCC and the Kyoto Protocol. More recently the country has participated
in the Conferences of the Parties (COP) although it has not yet signed the Copenhagen Accord. Cameroon
developed and submitted a set of Nationally Appropriate Mitigation Actions (NAMAs) to the UNFCCC in
2010 and a REDD Readiness Preparation Plan (RPP) and a National Adaptation Plan of Action (NAPA) to
prepare for future climate change in 2015. Cameroon also submitted Second National Communication on
climate change to UNFCCC which deals successively with GHG inventories, the country's ability to mitigate
GHG emissions, vulnerability to climate variation and climate change, adaptation, State organisation
dealing with climate change as well as requirements needed to address the negative impacts of climate
change.
Awareness is predominantly focused around REDD and REDD+ initiatives although other activities include
the development of a NAPA, the Clean Development Mechanism (CDM), and the development of a small
number of climate change components within existing and planned sector level projects, for example in a
forthcoming agriculture project. The country’s national development strategy, the Vision 2035, makes only
a brief reference to climate change and fails to articulate the development challenges that Cameroon is
facing with regards to climate change or how these should be addressed. The medium-term Growth and
Employment Strategy (GESP) subsequently mentions climate change only once. It is therefore difficult to
identify how government plans to address climate change mitigation and adaptation needs as part of the
country’s wider development process.
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In 1999, Cameroon organised the first Central African Head of States Summit on the Sustainable
Management of Dense and Humid Forest Ecosystems in Central Africa. Today the forestry sector in
Cameroon has been restructured to include a regulatory board during the award of deeds, transparency
through the introduction of three levels of independent observers, the development of a zoning plan- the
first case in the sub-region, progress towards forest certification, limitations to forest resources by
neighbouring populations, community forest and hunting zones run by communities (MINEP, 2012).
Cameroon has equally engaged in regional agreements between countries in the Sub-Saharan region and
the Congo Basin Eco region
 The Commission for the Forests of Central Africa (COMIFAC)
 The Congo Basin Forest Partnership (CBFP)
 The Lake Chad Basin Commission (CBLT)
 The Conservation and Rational use of Central Africa Forest Ecosystems (ECOFAC)
 The Niger Basin Authority (ABN).
As well, bilateral arrangements with developed countries collaboration on technical assistance and strategy
elaboration and implementation that help in pushing policy, conservation, Climate Change adaptation and
mitigation such as REDD and National Adaptation Plan of Action (NAPA).
Agreements also exist with The World Bank, European Union, Japan, and the Common Wealth etc,
International organizations like GIZ, International Union for Conservation of Nature (IUCN), the Food and
Agricultural Organization (FAO), the World Health Organization (WHO), the African Timber Organization
(ATO), the African Development Bank (ADB), the World Wide Fund for Nature (WWF).
Cameroon submitted its First National Communication in 2005, under the direction of the Ministry of
Environment and Forests. The Government of Cameroon is establishing a countrywide approach to
adaptation that would particularly test adaptation measures in the different eco-zones, taking a poverty
reduction focus and integrating gender-sensitive approaches. The government has also established a body
called the Cellule Nationale des Changements Chmatiques, CCPNCC (cell coordinating the
National program on change climate) is headed by the Focal Point, which is mandated to:
• Create an inventory of national greenhouse gas emissions and adaptation measures,
• Put into place an information system and database on climate change, and to establish an
online home for information to ensure accessibility and dissemination;
• Design sectorial projects addressing priority actions for climate change prevention, mitigation
and adaptation; and,
• Evaluate the impacts and policies associated with adaptation and mitigation (CMEF, 2005).
Climate change adaptation and mitigation considerations have also been integrated into the country’s
National Plan for Environmental Management (Plan National de Gestion de 1’Environnement, PNGE). With
Cameroon’s high vulnerability to sea level rise, coastal adaptation strategy will be included under the plan
(CMEF, 2005).
5.2 National Policies on climate change
National agriculture sector policies and strategic documents: Agriculture sector policies which are
formulated by MINADER aim at enhancing agricultural productivity by increasing cultivable areas,
irrespective of whether or not these affect climate change. Climate change adaptation and mitigation
considerations have been integrated into the country’s National Environmental Management Plan which
aims at drastically reducing GHG emissions, and which has identified coastal zone management for
fisheries, mangrove and coral reef protection as a major component. The Government of Cameroon has
also established a regional Climate Change Observatory (ONACC), an institutional home for climate changerelated research and information for the sub-region (CMEF, 2005), and has plans to establish a countrywide multi-sectorial approach to adaptation, including agricultural adaptation, in the different agro25
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ecological zones, taking a poverty reduction focus and integrating gender-sensitive approaches (Mbua et.
al., n.d).
The Government of Cameroon has been active in integrating climate change into national environmental
strategies (such as the National Plan for Environmental Management) and formulating a country-wide
approach to adaptation (Crawford et al., 2011). It has also submitted its Initial National Communication to
the United Nations Framework Convention on Climate Change (UNFCCC).
5.3 The Forest Law of 1994
Cameroon aims to “develop the total area of permanent forests to at least 30% of the national territory and
represent the national ecological diversity” (article 22 of the 1994 Forest Law). Cameroon is concerned
about both land tenure and forest tenure. The latter includes all forest ownership rights and thus covers
forest spaces and resources. These rights define the legal and customary relationship of the people with
the forest (GFI, 2009). It is difficult to dissociate forest tenure from land tenure because of the legal
principle that establishes that ownership of the land overrides ownership of what is on the land (article 552
Cameroonian Civil Code). Five categories of law can be applied to forestlands: land ownership, customaryuser rights, environmental protection, self-defense connected to certain conservation rights, and forestproducts exploitation rights (Bomba, 2004). In principle, and according to the ordinance of 6 July 1974
defining the conditions of access to land ownership and setting out the modalities for the application of the
land tenure regime in Cameroon, the forests are owned by the State, the communes, the customary
communities and individuals (article 7 of the 1994 Forest Law). Also, in principle, all unregistered land
belongs to the State but local populations can request that they be allocated as private property if they can
prove that the land in question was being developed before 5 August 1974. Failing such proof, a concession
awarding procedure is applied.
Considering the present condition of the Cameroonian legal system, it is difficult to explain how one can
have access to the land, but not to the forests on the land. But the State is always the legal owner of the
community forests (Penelon, 1995); they are not owned by the village communities, for whom they have
been created. The community forests are part of the national domain, and the local populations have rights
based on participatory and beneficial forest management decisions (Bigombe Logo, 2007). The main
recognized user right is the right to cut timber for home use. Little attention is given to other land uses such
as agriculture. Despite the aforementioned rights, there is a risk of expropriation (article 8(3) of the 1994
Forest Law) for purposes of exploitation or conservation, under conditions that have not been unanimously
approved (Bomba, 2004; Bigombe Logo, 2007).
5.4 Climate and Forest policy
Cameroon’s official position has not yet been set out in legal documents, other than its international
commitments. Cameroon is participating in the negotiations on the United Nations Framework Convention
on Climate Change (UNFCCC), which it signed on 16 June 1992 and ratified on 29 August 1994, and the
Kyoto Protocol, which it joined on 23 July 2003. Several national legal instruments have been developed in
connection to these conventions. Until 2011, the 2005 Initial National Communication (INC) was the only
source of information on climate change in Cameroon. Under the INC, discussions were often held on GHG
reduction mechanisms such as the Clean Development Mechanism (CDM). Decree 2011/2582/PM of 23
August 2011 to lay down rules for the protection of the atmosphere was Cameroon’s first legal document
specifically devoted to air. Although it does not refer to climate change per se, it identifies a certain number
of air pollutants that it says are “under control," including CO2 (article 4). The decree subjects the use of “all
new sources of air-polluting emissions” to an environmental permit [article 8(1)] whose terms and
conditions are spelled out by the minister in charge of the environment [article 8(2)], and specifies that the
following activities, inter alia, shall be subject to a permit: “forest exploitation and wood preparation," the
“sawmills” and the “wood preservation industries” (annex to the decree). Since there is no application
decree, this legal document has not yet entered into force, and thus the fight against climate change still
falls under the 1996 framework law on environmental protection and other sectoral documents.
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In the document on Cameroon’s vision for 2035, the government recognizes a certain number of risks to
the country’s natural resources, especially the risk of overexploitation (MINEPAT, 2009). The related
working document says: “Cameroon should develop appropriate strategies for coping with other threats
such as deforestation, loss of biodiversity…” (MINEPAT, 2009). Similarly, points 119 and 206 of the Growth
and Employment Strategy Document (DSCE) on the assets of the country and on natural resources
management states that Cameroonian forests must be managed in a sustainable manner. Research has
produced national figures that do not reflect this position. The amount of timber removed by the informal
sector is equivalent to, or even greater than the amount that is removed legally (Cerutti and Tacconi, 2006).
Hence any short- or medium-term development strategy that neglects the informal sector may jeopardize
the fulfilment of conservation and sustainable exploitation goals. Similarly, since the decree of 23 August
2011 on the protection of the air has not been applied, it is debatable whether it contributes to the fight
against climate change. Last, as concerns forest management, it is important to discuss the procedure for
obtaining access to land ownership and to clarify the question of the ownership of planted trees in order to
stimulate initiatives in private forestry and agroforestry. Such initiatives could contribute to the fight
against climate change.
In the Cameroonian position paper on climate negotiations, “Cameroon proposes that:
• the Reduce Emissions from Deforestation and forest Degradation (REDD) projects be prefunded;
• REDD be applied in the arid zones;
• indigenous knowledge be taken into account, optimized and promoted under the REDD
mechanism;
• REDD be adapted to meet the problems of community forestry, and
• the carbon evaluation capacity be developed as part of REDD” (MINEP 2009)
The National Observatory on Climate Change (ONACC) was created by a decree of 10 December 2009, to
fulfil a promise that the President of the Republic made in his speech before the 62nd United Nations
General Assembly in New York on 26 September 2007. The purpose of the Observatory was to monitor and
evaluate socioeconomic and environmental impacts, to take measures for the prevention of, the mitigation
of and/or the adaptation to the harmful effects and the risks connected to climate change.

6.

Sector Based Analysis and Climate Information Needs

There are five sectors that are sensitive to the effects of climate change: industry, agriculture, waste,
energy and forests. The progress report for the UNDP study (2011) identified eight sensitive sectors:
agriculture, livestock, fishery and aquaculture; biodiversity; water; energy and mining; industry; sanitation
and health; urban development and public works, and, last, human development (UNDP, 2011). Assessing
the effects of this vulnerability on the local populations based on per-sector vulnerability alone is difficult. It
needs to be coupled with an analysis of the means of livelihood, which are also vulnerable.
The following vulnerable sectors have been identified in the bimodal forest agro-ecological zone of
Cameroon: agriculture, livestock, fishery and aquaculture; biodiversity; and sanitation and health (UNDP,
2011). On agriculture, the report observed a decrease in agricultural activities due to climate change and an
extension of agricultural activities toward the lowlands. Other activities included forestland recovery,
community greenhouses, waste management, and vegetable gardening. Biodiversity in the forest zones
suffers from pressure caused by the development of infrastructure, industry and population growth. One of
the most severely threatened activities is the collection of non-timber forest products (NTFP). Last, there is
the sanitation and health sector; an upsurge of diseases and deaths that can be attributed to the induced
effects of climate change.
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6.1 Agriculture and food security
Given that Cameroon, like most developing countries, depends heavily on agriculture, the effects of global
warming and climate change on the agricultural sector are likely to threaten both the welfare of the
population and the economic development of the country. Cropland under different crops has generally
been increasing steadily since 1961 (FAOSTAT, 2012). Notwithstanding this increase in cropland, food
production has not been increasing sufficiently to meet the rising demand (Sasson, 2012). Cameroon was
therefore not immune to the food price crisis of 2008–2009. The crisis led to several weeks of social unrest
(with a total of 40 fatalities officially reported) in Cameroon’s main cities (Lagi et al., 2011).
Agricultural policy must have an important role in influencing Cameroon’s agricultural sector’s ability to
adapt successfully to climate change. The review of the literature reveals significant potential for climate
change to affect crop and livestock production, hydrologic balances, input supplies and other components
of the agricultural systems. The nature of these biophysical effects and human responses are complex and
uncertain. For instance, crop and livestock yields are directly affected by changes in climatic factors such as
temperature and precipitation and the frequency and severity of extreme events such as droughts, floods
and wind storms. To add to this, Cameroon is faced with difficult socio-economic conditions, insufficient
institutional framework and inadequate infrastructure. Inadequate research, training and credit limit
farmers’ capacity to adapt to climate variation and change.
The diversified climate however, offers immense potential for the development of a wide range of crop
production systems (Westphal et al., 1985; de Graaff et al., 2011; Yengoh et al., 2011). Farming practices,
however, have not been generally effective in conserving and ameliorating soil nutrients
(MINLAPDAT, 2005; Kanmegne, 2006) hence soil fertility decline has been reported as an important
problem of food production in the country (Kanmegne, 2006). Local level analysis of constraints to food
crop production can guide the development of carefully targeted responses that are adapted to local
realities (Lobell et al. 2009; Bindraban et al. 2012).
The necessary adjustments such as changing crops, introducing irrigation or modifying farm management
methods are too costly for many farmers to implement. These changes entail costly capital investments,
and the resulting lower yield potential (production) from drought tolerant crops does not compensate for
the direct costs incurred. Desertification in the north is also strongly linked to food insecurity. Combating
desertification and promoting development are virtually one and the same owing to the social and
economic importance of natural resources and agriculture. Food security can be put at risk when people
already living on the edge face severe drought.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3906480/
6.2 Health
One of the major constraints in African countries for addressing health challenges and climate change
challenges in particular is the limited number of trained health workers to ensure the health system’s full
functionality at all levels. Weaknesses in disease control and climate surveillance and reporting systems
make it difficult to obtain the long-term data sets on climate and disease that are necessary for the
development of early warning systems in Central Africa (WHO, 2005). Due to scarce resources, Central
African governments allocate grossly inadequate funding to health research. Health research is mostly
supported by bilateral and multilateral organizations with limited participation of scientists from the home
countries, resulting in donor-driven research agendas. Research is conducted fragmentally in separate
ministries, sectors and institutions and there are no overarching inter-sectoral or inter-institutional
mechanisms for collaboration, exchange of information and knowledge and addressing health priorities.
Ministries are unaware of each other’s research projects, a situation that contributes to the lack of clearly
defined national health research priorities. In addition, priorities for individual research institutions are set
internally, rather than in collaboration with other institutions. Furthermore, health practitioners and
communities have limited understanding of the effects of climate change on health to undertake
appropriate climate change adaptation actions.
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The health systems in Central African countries are pyramidal with three levels: central (strategic),
intermediate (technical) and peripheral (operational). Stakeholders are local government health
institutions, the private sector, NGOs, bilateral and multilateral partners and the communities. . The health
systems of most of the countries are suffering from shortage of quantitative and qualitative human capital
for proper implementation of health strategies. In many cases, communities are not involved in the
implementation strategies of health policies. There is poor coordination between the stakeholders, and
climate change adaptation strategies are not precisely defined and integrated into health policies.
Cameroon: The health sector in Cameroon is primarily funded by the national budget, households (cost
recovery and other direct payments), external funding and to a lesser extent local government authorities
and private health insurance. North-South cooperation is predominant and is carried out through the main
specialised agencies of the UN system, the European Union, the World Bank, the African Development Bank
and the Islamic Development Bank. Bilateral cooperation is dominated by France’s AFD and Germany’s KfW
Entwicklungsbank and Deutsche Gesellschaft für Technische Zusammenarbeit (GTZ).
6.3 Energy
Total electricity produced in Cameroon in 2015 was 628 ktoe with 75 per cent of it from hydroelectricity. In
2015, electricity consumption was 526 ktoe; industry consumed 43.3 per cent of this. Cameroon has 18.8
million hectares of forest, amounting to the third largest biomass potential in sub-Saharan Africa (FAO,
2015). Deforestation is a major issue occurring at a rate of 220,000 ha/yr between 1990 and 2015, with less
than 2 per cent of that being replanted annually. Primary uses for biomass in the country include heating
and light for the majority of the rural population. Use of palm oil for biodiesel is also a viable prospect for
the country. However, this contributes to deforestation, as forests are often cleared to make way for palm
oil farms. In 2010, estimates indicated that palm oil is grown on about 190,000 ha of land.
(https://wedocs.unep.org/bitstream/handle/20.500.11822/20487/Energy_profile_Cameroon.pdf?sequenc
e=1&isAllowed=y).
With at least 23GW of unexploited hydropower, Cameroon has Africa’s second largest potential after DRC.
Only 3% of this potential has been harnessed at present with around 800MW of installed capacity
according to the International Hydropower Association (IHA). The main three operating projects are Edea
(264 MW), Songloulou (398 MW) and Lagdo (72 MW) (IHA, 2013). For decades, poverty eradication has
been given priority over investments in the energy sector, but in recent years policy-makers have
reconsidered the role of reliable electricity services in bringing socio-economic development. To meet
growing domestic electricity needs, there are now three additional hydropower projects under
construction: Lom Pangar, Memve’ele and Mekin. The 56MW Lom Pangar project is planned upstream of
Edea and Songloulou. By serving as a regulating dam to reduce seasonal variability, it will increase yearround production at the downstream projects and respond to water service needs in the region. The
project will also reserve 30MW for rural electrification (IHA, 2013). It is scheduled to be fully operational in
2016. Cameroon has also recently conducted studies of its solar and wind energy potential finding that
northern regions have high solar potential, while wind is abundant in the west. In 2012, the country
partnered with China to electrify 1,000 villages through solar power plants. The country is preparing a
renewable energy policy to attract partners to develop the existing potential. Renewable technology
development may have implications for how hydropower is operated in the future (IHA, 2013).
Cameroon will increasingly rely on renewable energy as it moves towards its goal of “economic emergence”
by 2035, the government announced. Energy supply has been the main hurdle in Cameroon’s path towards
economic growth according to the Minister of Water and Energy Resources. He said the country uses less
than one percent of its renewable energy potential.
The Government of Cameroon appealed for help in establishing Clean Development Mechanism
(CDM) project based on converting biogas into electricity. This is in line with the Kyoto Protocol, which aims
to cut climate-changing emissions, the CDM allows developing nations to sell carbon credits earned by
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carrying out emissions reduction projects. The credits can then be bought or traded by richer nations to
meet part of their own requirements to meet emissions reduction targets.
According to a report by the Africa Development Bank, despite Cameroon’s abundance of energy resource
resources – including oil, gas hydropower and solar – only 18 percent of people in the country had access to
those energy sources in 2013, a rate experts said is low for Africa (AfDB, 2015). The report says currently 60
percent of the country’s installed electricity generating capacity of 1,400 MW is based on hydropower,
which fluctuates greatly during the dry season, forcing Cameroon to rely on expensive emergency thermal
units, or fossil fuel power. To carry out its Energy Sector Development Plan—which aims for a 75 percent
electrification rate by 2030—and reach its economic goals, Cameroon needs more and more reliable
energy. The country also needs new energy grids to reach rural areas and other development infrastructure
such as roads. It is also critical that there are mechanisms in place to ensure that energy generation is
sustained by planning for future climatic changes that may jeopardize the generation of hydropower, wind
or solar energy.
6.4 Transport
Adverse and extreme weather events and climate change and variations can affect transport systems and
have significant impacts on society. Adverse weather conditions such as storms, icing, high winds, and poor
visibility have immediate effects on day-to-day operations, often disrupting large portions of a
transportation network. Extreme weather events such as floods, droughts, hurricanes, and tornadoes also
have immediate effects, disrupting transportation and creating large clean-up and rebuilding costs.
Expected climate change and variations, such as increasing temperatures, a growing number of droughts
and floods, more intense hurricanes and precipitation events, and rising sea level, have longterm impacts
on all aspects of transportation. In order to develop appropriate planning, response, and adaptation
strategies, it is important to have information on how weather and climate trends affect the various modes
of transportation. Some of the challenges of climate/weather on the transport sector include:
 Rising temperatures and extended heat-wave periods increasing the problems of rail buckling,
pavement deterioration and thermal comfort for passengers in vehicles.
 Weather extremes generating floods or landslides leading to delays, interruptions and detouring
needs.
 Sea-level rise threatening harbours and other transport infrastructure and services in coastal areas.
 Air transport challenged by changing wind patterns, flooding of airport infrastructure and other
weather events.
6.5 Water resources
Cameroon possesses vast water resources, in the form of groundwater and stream or surface water. In the
well-watered southern region, which has metamorphic and igneous rocks, the resources are mostly surface
water, while in the semi-arid less watered northern lowlands they are mostly groundwater, owing to the
permeability of the sedimentary rocks. There are two major and two minor catchment areas. These two
major ones are the Adamawa high plateau and the western highlands, which are collectively referred to as
the Cameroon Volcanic Line. The volcanic watershed cuts across the country almost diagonally and
provides the drainage divide between the two major river systems of Central and West Africa. Water is led
out of this huge drainage divide through tectonic depressions such as the Mbo, Ndop and Tikar Plains and
the Mbere graben (an usually elongated depression between geologic faults) through which flows the River
Mbere, a tributary of the Logone. The two minor catchment areas are mainly feeders to major rivers
radiating from the Adamawa high plateau and the western highlands. These are the Mandara mountains in
the Far North feeding the Chad and the Benue basins and the Guimbisi mountains to the east of Abong
Mbang on the southern plateau, a radial type drainage pattern from which flow the headwaters of the
rivers Ngoko and Nyong.
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The major catchment areas as well as the river courses have been modified significantly. This modification
has come from land use intensification and the construction of dams along river courses. Such
transformations have disrupted the regular pattern of flow of most rivers in this part of the country and this
has equally affected other human activities.
The Western highlands and the Mandara mountains have all been modified over time through land uses
such as deforestation for various purposes, overgrazing, reforestation and urbanization. The impact of
forest clearance on hydrological processes has been controversial. Whereas some argue that deforestation
is likely to contribute to enhanced runoff and consequently stream discharge, others claim it would lead to
a fall in discharge. Whatever the case, everything depends on the depth of rooting of the plants. In
situations where deforestation entails cutting down of deep-rooted trees, discharge will be increased as
this is followed by more runoff and reduced deep percolation of water channeled by the long roots. In the
western highlands of Cameroon, massive deforestation on the Bamenda highlands for agricultural purposes
has contributed to increasing seasonality of streams. This is because forest clearance has reduced
infiltration and consequently the recharge of groundwater. Delayed recharge of groundwater has widened
the flow gap between low and high waters of streams. Closely linked to this is the element of grazing,
especially in the cattle grazing area of the Adamawa which is the main watershed of Cameroon. Most water
points for cattle have disappeared over the years and the streams have become highly seasonal because of
increased evaporation. The trampling effect of grazing animals makes the soil less porous, and thus less
able to absorb water, especially during rainy season (Lambi 2001). This means that the groundwater does
not get sufficiently recharged, and so there are fewer springs. A strong indication of this situation is the fact
that most springs which have been observed flow erratically and are not permanent.
Reforestation using eucalyptus is the most important factor affecting the flow of the headwaters of major
rivers. Spring areas which are colonized by eucalyptus have lost about 85% of their discharge over a period
of 30 years. This is because eucalyptus has a deep rooting system which can penetrate right to the water
table and cause evapotranspiration. The eucalyptus tree consumes water voraciously, leaving none for
other plants. It is for this reason that it has been described as an environmental terrorist. The cutting down
of eucalyptus along water courses in many parts of the western highlands has resulted in the revival of
regular flow of streams. Another factor affecting water is urbanization. The increased concentration of
houses and paved surfaces in urban centers, such as Bamenda, Kumbo and Nkambe in the Western
highlands, Ngaoundere, Banyo and Meiganga in the Adamawa, and Mokolo on the Mandara mountains,
has contributed to the canalization of water into well-defined channels. This has reduced the recharging
ability of groundwater, especially with the onset of the early rains, resulting in pronounced seasonality in
the flow regimes of rivers.
6.6 Tourism
Even though most tourism demand studies focus on economic variables (Crouch, 1994; Lim et al., 2008),
climate has been identified as a key driver for tourism and an important destination attribute (Hu & Ritchie,
1992) Climate is either the main tourism resource, for example in the case of beach destinations (Kozak et
al., 2008), or it acts as a facilitator that makes tourism activities possible and enjoyable (Gómez Martin,
2005). The importance of climatic attributes for tourist destinations is reflected in advertising materials
(Gómez Martín, 2005) as well as destination image construction (Pike, 2002). Studies show that besides
destination choice, climate is also an important factor for the timing of travel (Lohmann and Kaim, 1999;
Hamilton and Lau, 2005). Seasonality has been described as one of the main challenges of tourism’s
viability. Tourism’s seasonality is not only driven by climatic conditions at the destination and tourists’
home countries, but also by institutional factors such as school holidays (Butler, 2001). There has been a
longstanding desire to capture or assess the climatic suitability of a potential or existing tourist destination.
Factors that seem to be important include climatic elements such as temperature, wind chill effects,
humidity and radiation. Other measures, such as wind speed or snow depth may also be important for
specific recreational activities. The climatic parameters can be aggregated to a single index that gives some
indication of a place’s suitability for specific touristic activities.
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Given the importance of climate to tourists in their decision making as well as holiday experience one
would expect that tourists actively seek climatic information. Indeed, Hamilton and Lau’s (2005) study
found that 73% of interviewed German tourists had acquired information on the climate of their holiday
destinations, usually on more than one aspect, but most often temperature. As Scott and Lemieux (2009)
note climate information is available by many types of providers and media, for example travel agents,
tourism marketing organisations, guide books, the internet, television, radio, newspapers, and hand-held
devices. In a summary paper for the World Meteorological Organisation, Scott and Lemieux (2009)
comment that tourism marketing materials and web sites provide limited climate information to potential
travellers, with the most common practice being to provide only average monthly temperatures. Average
conditions, however, are possibly of limited value to tourists who are more likely to be interested in the
probability of experiencing certain (extreme) conditions such as hot temperatures or sunshine hours during
specific periods of the year (de Freitas, 2005). Such kind of specific information would be particularly
valuable in areas where weather could pose a real health or safety risk for tourists, for example in alpine
areas, hot destinations or tropical zones. Different types of information are required at different stages of
the trip planning process. There is no research done in Cameroon to support or dispute the above.
6.7 Environment and Natural Resources
Cameroon is a country blessed with natural resources but it is heavily dependent on revenues generated
from oil, timber, and agricultural products which could undermine sustainable growth in future if
alternative economic activities are not sought. The country also has other unexploited mineral resources
such as bauxite, natural gas, iron and cobalt. Climate change affects Cameroon’s development because of
its consequences which will change the fate of many generations to come and particularly its impact on the
poor if no appropriate measures are taken. The adverse effects of climatic change to which Cameroon is
exposed to are already exerting considerable stress on important sectors from which revenue for
development is generated such as agriculture and exploitation of natural resources. This poses a serious
threat to national development and poverty reduction.
The climate of Cameroon has been heavily variable over the last several decades often with very high
amplitudes. Climatic factors in Cameroon already limit the availability of freshwaters which causes
decreased crop yields, land degradation, poor economic growth, and large social problems such as the
spread of diseases. To overcome these climate change challenges, unprecedented efforts are needed based
on insights in natural, social, economic, political, and health sciences. The support of decision-making
processes based on a thorough understanding of all related processes is mandatory to overcome this
pressing problem.
Cameroon is 5th among the richest African countries in terms of biodiversity. The country's forests host
40% of African animal species representing 48% of mammals, at least 54% of bird species, 50% of the
continent's known amphibians, 30%-75% of reptiles, 42% of identified African butterflies, and at least 21%
of its fishery resources. Cameroon has two main types of climate: the equatorial and tropical climate which
are influenced by altitude and the monsoon winds. Cameroon also exhibits all major climates of the African
continent popularly known as “Africa in miniature”.
Table 5: Summary of Sector based Climate information needs and services for the 5 countries
a)

Sector
Existing situation
Agriculture and food -Climate
information
security
services not widely used
to inform planning in
agriculture
-Low
capacity
of
extension
agents
to
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Specific needs/gaps
Sources
-need for capacity building and
training on collection, recording
and interpretation of climate
information
-Need to modernize the climate
information collection systems
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interpret and provide
useful information to the
farmers
-Early warning systems
are not well developed or
equipped
-No disaster prevention
measure
in
climate
disaster prone areas
Heath Ministry largely
does not use climate
information for planning
or mitigation of potential
health hazards

b) Health

c)

Energy

Low or no utilization of
climate
information
services
to
inform
decision making and
planning

d) Transport

Low or no utilization of
climate
information
services
to
inform
decision making and
planning
e) Water resources
Low or no utilization of
climate
information
services
to
inform
decision making and
planning
f) Tourism
Minimal utilization of
climate information to
advice Tourists on the
best periods to visit
certain attraction sites
g) Environment
and Low utilization of climate
Natural Resources
information services to
inform decision making
and planning
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and infrastructure
-Need of disaster prevention
strategy in cultivated areas prone
to climatic disaster

-Low capacity to use climate and
weather information to make
informed decisions
-Capacity building and awareness
of health officials on the
usefulness of climate information
-Low capacity to use climate and
weather information to make
informed decisions
-Capacity building of energy
operators in usage of climate
information in planning and
decision making
-Low capacity to use climate and
weather information to make
informed decisions
- Capacity building and creation
of awareness of the stakeholders.
-Low capacity to use climate and
weather information to make
informed decisions
-Capacity building and creation of
awareness of the stakeholders.
-need to incorporate climate
information of specific touristic
sites during site advertisement

-Low capacity to use climate and
weather information to make
informed decisions
-Capacity building and creation of
awareness
-More research on local climatic
effects on natural resources
-enhance
of
research
on
management
options
that
monitor climate change
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7.

Linking Socio-economic data to climate information

7.1 Livelihood systems and livelihood assets
Livelihood covers the capacities, goods and activities needed to survive (Warner, 2000). Cameroon’s forest
populations are vulnerable to climate change, which creates the need for new survival techniques, over and
above agriculture, hunting and the gathering of wild plants. The vulnerability of both the sedentary and the
nomadic forest populations has been acknowledged. The Cameroonian government and its development
partners are seeking to cope with this problem by sedentarizing the Pygmy populations and training them
in agriculture, since NTFP are becoming increasingly scarce and more lands are becoming protected areas,
thus limiting the forest dwellers’ access to the forest resources. Unlike the vulnerability approach, the
livelihood approach can offer the country’s forest populations the resources for sustainable livelihood.
Livelihood becomes sustainable when the people are given the ability to adapt to difficulties, cope with
adversity and maintain or improve capacities and goods (natural, physical, financial, social and human
capital) either in the present or in the future, without compromising the natural resources base (Carney,
1998). Forests are an important natural capital and as such contribute to sustainable livelihoods; yet it is
very difficult to quantify their potential. In general they contribute to increasing income and food security
(Byron and Arnold, 1999), reducing vulnerability and ensuring a more sustainable use of the natural
resources base (Arnold, 1998). It is noteworthy that the analysis of the Cameroonian context does not
emphasize the sustainable livelihood approach. Moreover, development sectors that are sensitive to
climate change may contribute to the vulnerability of the livelihood of their target populations. However, in
the Cameroonian situation the livelihood approach seems appropriate because of the forest populations’
strong dependence on the forests. When applying this approach, the related analyses can be used to draw
up the most fitting policies for tackling the real constraints of climate change in the forest context. Sonwa
et al., (2012) evaluated the vulnerability of forest communities in Cameroon by assessing four elements of
their existence: food, energy, health and water.
7.2 Local perception of risks associated with lack of climate information
According to Din et. al., (2016) who assessed the local perceptions on climate change and adaptation in the
coastal areas of Cameroon reported that more than 55% of the 425 people interviewed have heard about
climate change with 20% hearing it from radio, followed by television (17.7%) and newspapers (15%). The
effects of the climatic changes felt are the rise of the temperatures (78%) and the rise of precipitations
(67%). These effects have been felt for more than 10 years (72.7%). Contrary to scientific predictions,
populations observed an increase of precipitations accompanied with the rise of floods frequency. In
accordance with the past and present climatic risks usually observed in the locality, the populations have
adopted various types of behaviours to fit one’s surroundings. According to recorded events, the reactions
achieved ranged from common panic to the abandonment of site. (Din et. al., 2013). Perception on climate
change and sea level rise is already felt by local populations except the appreciation on rainfall.
Observations varied significantly by age and sex. The increase in frequency of floods and their impacts are
the relevant indicators for populations to refuse predicted rainfall deficits in the area. Expected extension
of the dry season could affect the natural regeneration and the structure of mangrove forests. No efficient
and continuous endogenous measure of adaptation has been recorded. Considering the importance of
woody species in the local economies, the urban demographic pressure, the lack of appropriate actions and
adaptation measures will lead to the total degradation of mangrove ecosystems around cities.
7.3 Indigenous knowledge of practices and strategies
The term local endogenous measures is analogous to terms such as local and indigenous knowledge (LINK),
local knowledge, traditional ecological knowledge, indigenous technical knowledge, endogenous
knowledge (Fishman, 2012; Smith and Malik, 2012). These measures can be categorized in four groups: i)
perceptions and understandings of climatic changes and related natural phenomena (prediction of storms
based on observations of the sky, sea and wind); ii) livelihood sustainability practices (livelihood
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diversification); iii) survival, coping and mitigation strategies (migration to higher ground, construction of
houses using local materials); iv) cultural belief systems (traditional rituals and ceremonies). All these
categories have been encountered in the investigation. The third group seems to be the most frequent
situation which is normal in the context of poverty. On the other hand, the migrations found in this survey
area must be considered as a temporary measure of adaptation since populations always tend to return to
their land after the end of the manifestations from an extreme climatic event.
Different communities use different types of climate and weather information to support local adaptation
actions (Luseno et al., 2003; Mittal, 2012; Tall et al., 2014a). The vast majority of Semi-arid region (SAR)
communities rely on their traditional indigenous knowledge. This indigenous climate information is valued
and preferred due to: its ability to predict localised events such as when the rains will start and end, and
where it will fall; its relevance to livelihood practices e.g. when to plant or to migrate; its ease of
accessibility e.g. by being passed down from father to son and through traditional weather men/diviners;
because it originates from trusted sources such as diviners and weather-men who are known members of
the community; and because it is easily understood by the community i.e. communicated in local dialects,
using local environmental indicators (Luseno et. al., 2003; Anandaraja et. al., 2008; Speranza et. al., 2010;
Mittal, 2012; Gambhir & Kumar, 2013; Kanno et. al., 2013).
Such traditional climate information mainly includes information about current and near-future climate
events such as when the rains will start and end, expected changes in seasons with regard to events such as
drought and floods, among others (Anandaraja et. al., 2008; Luseno et. al., 2003; Mpandeli & Maponya,
2013). Pastoralists, for instance, use various traditional indicators such as: ‘observation of clouds,
lightening, wind; studying animal intestines; observing and studying the behaviour of plants or animals’ to
predict seasonal changes and to align their livelihood practices based on these changes (Luseno et. al.,
2003). However, while traditional climate information support uptake of adaptation actions, its ability to
predict future climate change is increasingly being limited and undermined by the increased variability and
uncertainty in climatic conditions (Luseno et. al., 2003; Anandaraja et. al., 2008).
To compliment traditional climate information and indigenous knowledge, local communities increasingly
use modern seasonal forecasts from meteorological departments (ALIN, 2013; Tall, et. al., 2014a,b). For
instance, Speranza et. al., (2010) showed that households that have access to mass-media (e.g. radios) use
modern seasonal forecasts alongside traditional forecasts. Other authors noted that these modern
seasonal forecasts are sometimes co-produced and interpreted in combination with the traditional
forecasts, or are used when traditional forecasts fail or become less consistent due to increased climate
variability (Speranza et. al., 2010; Luseno et. al., 2003; Mpandeli & Maponya, 2013). Such modern climate
information mainly provide information about future climatic events e.g. seasonal forecasts (Nderitu &
Ayamga, 2013). The use of modern climate information is mostly common among communities who have
access to communication channels such as radio and television; those who are more educated; those
engaged in trade and among those who have access to intermediaries such as extension workers and nongovernmental project staff (Luseno et al., 2003; CARE International, 2014).
7.4 Extreme climatic events and impact on population and economy
Cameroon is essentially an agricultural economy since approximately 73% of its active population is
employed in the agricultural sector. The diversity of ecological zones in Cameroon affects agricultural
output in two ways. In the well-watered southern regions, agricultural production flourishes. But in the
progressively dry and arid north where evapotranspiration is high, agricultural output is adversely affected.
Farming in the Sudano-Sahelian zone of Cameroon largely depends on the amount of rainfall received.
Ecologically, the north is the most fragile zone in Cameroon, with a Sahelian climate and vegetation in the
Far North Province. Barren soils constitute some 25–30% of the surface area of this province. Erosion is a
serious threat to agriculture in this northern part of Cameroon. Consequently, agricultural production is
vulnerable to climatic variability. Problems with crop cultivation, livestock, wildlife and fuelwood are very
pronounced in this part. Agriculture is expanding as more land is being brought into farming; cattle rearing
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or livestock production is damaging crop cultivation. Worse still, most of Cameroon’s natural parks and
wildlife sanctuaries are located in the north, a marginal precipitation zone. The gathering of fuelwood,
annual bush fires and the high population growth rate all contribute to deprive this fragile environment of
the vegetation cover it needs. This high demand makes the northern part of Cameroon a potential
catastrophe zone for agriculture.
The agricultural agenda and capacity to grow enough food for households depends on climatic stability. Any
change in the weather conditions could have negative impacts on crop yields and farm outputs. A change in
climate would imply some slight alteration of the agro-ecological zones. Such a shift would call for a change
in the types of crops cultivated, towards grain crops or cereals which require less rainfall and have a short
growing season. This could mean that maize yields will dwindle in favor of sorghum and millets which are
hardy plants with relatively low water requirements. The dry season sorghum in this case will be much
favored. The annual rainfall minimums for the various crops in this northern zone of the country have been
established. These rainfall crop minima are 700– 800mm for cotton, 500–700mm for groundnuts, 500mm
for sorghum and 250mm for millet. The reliance on rainfed agriculture would have to give way to more
irrigation. In order to maintain crop yield levels, the agrarian communities of North Cameroon would
cultivate more land under dryland condition than would be the case under a wetland situation. This sort of
extensive cultivation would only further expose an already ecologically fragile zone to the caprices of
climatic conditions.
7.5 Current vulnerabilities
Vulnerability varies with natural region. The main climate change risks were evaluated for each natural
region. The northern region is characterized by drought, violent winds, floods and land-slides and slips, to
which erosion can be included. In the Adamawa, a region naturally exposed to seismic and volcanic
risks, landslides caused by heavy rains and the existing relief energy (gravity) constitute the most recurrent
risk. To this can be added the risk of erosion caused by over grazing. The Western highlands for their part
are characterized in literature by the risk of gas emissions from lakes, Monoun and Nyos, due to
heavy rainfall and the sheer seriousness of the same climate risks as those in the Adamawa
plateau. The South Cameroon plateau, on the contrary, will witness heat waves resulting from
global warming. These shall be added to flooding, landslides and erosion. Lastly, in the coastal region,
intense and abundant rainfall will cause recurrent flooding, mass movements and erosion. Based on all the
information collected and analyzed, the northern part of Cameroon seems to be most vulnerable to climate
change in the country, followed by the coast and the Western highlands. The South Cameroon plateau
appears to be the least affected, but care must still be taken because of deforestation, forestry and
mining which jeopardizes conservation and can accelerate the above mentioned threats.
The agricultural sector in Cameroon due to its high sensitivity as a result of availability of water, erosion and
flooding, it shall be the most affected by climate change in Cameroon. Similarly, energy production is
entirely dependent on the hydrological system and considering the influence of the availability of energy
resources on the other development sectors, the vulnerability of the main rivers' regimes will have a major
impact on the development of the country as a whole. As a concern especially to human groups; the main
vulnerability factor is poverty in peri-urban areas, in addition to mass exodus from rural areas to urban
areas which already face a huge demographic pressure from youths and vulnerable classes seeking better
living conditions.
The forest sector is also of great economic importance, second only to oil production. However,
unregulated logging in some areas is contributing to the effects of climate change and causing irreparable
environmental damage. As temperatures continue to rise these impacts are expected to become more
profound throughout the century.
There is low adaptive capacity amongst the poorest populations in areas sensitive to climate change like in
the Sudano-Sahelian zone and the coastal areas are already struggling to cope with current extreme
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weather events and climate variability. The greater frequency and severity of climate shocks is repeatedly
eroding coping capacity in most of these areas.
7.6 Adaptation strategies
Vulnerability varies with natural region, a more suitable term than agro-ecological zone because these
natural regions better reflect the climate and biophysical processes going on in the different milieus. They
integrate the notion of agro-ecological zone which is rather limiting, reducing the notion of climate to
agriculture and ecology, omitting physical characteristics which pose natural risks that can be magnified by
climate change risks.
The climate change risk evaluation method involved two approaches: a participatory process (Bottomup)
based on specific studies of the population, administration and main development sectors. The aim of this
study was to enable participants to express their perception of climate change. The results obtained were
analysed in comparison with the proposals (open or closed questions) by experts. The second approach
consisted in analysis and interpretation of meteorological and satellite data. Climate projections were
obtained by rotating the regional RegCM model. The evolution of climate trends was the result of various
statistical methods, with adjustments linked to the work at hand.
Impact evaluation, vulnerability analysis as well as development of adaptation measures all result from a
combination of perception and analysis of meteorological data. Parameters that helped characterize the
real impact and potential include the nature of the impact, the duration of the perturbation, its
geographical span and intensity, without forgetting the degree to which the population are exposed.
Vulnerability analysis was based on the IPCC framework (2001) which stipulates that a simple is ever the
more vulnerable if it is exposed and sensitive to a risk and has a low adaptation capacity. Climate change
adaptation consists in adjusting practices, procedures or structures to announced changes in climate.
The main climate change risks were evaluated for each natural region. The northern region is characterized
by drought, violent winds, floods and landslides and slips, to which erosion can be included. In the
Adamawa, a region naturally exposed to seismic and volcanic risks, landslides caused by heavy rains and
the existing relief energy (gravity) constitute the most recurrent risk. To this can be added the risk of
erosion caused by over grazing. The Western highlands for their part are characterized in literature by the
risk of gas emissions from lakes, Monoun and Nyos, due to heavy rainfall and the sheer seriousness of the
same climate risks as those in the Adamawa plateau. The South Cameroon plateau, on the contrary, will
witness heat waves resulting from global warming. These shall be added to flooding, landslides and erosion.
Lastly, in the coastal region, intense and abundant rainfall will cause recurrent flooding, mass movements
and erosion. Based on all the information collected and analysed, the northern part of Cameroon seems to
be the most climate change vulnerable region in the country, followed by the coast and the Western
highlands.. The South Cameroon plateau appears to be the least affected, but care must still be taken
because of deforestation, forestry and mining which jeopardises conservation and can accelerate the above
mentioned threats.
The agricultural sector in Cameroon, due to its high sensitivity to the availability of water, erosion and
flooding, shall be the most affected by climate change in Cameroon. Similarly, energy production is entirely
dependent on the hydrological system and, considering the influence of the availability of energy resources
on the other development sectors, the vulnerability of the main rivers' regimes will have a major impact on
the development of the country as a whole. As concerns human groups, the main vulnerability factor is
poverty in peri-urban areas, in addition to mass exodus from rural areas to urban areas which already face
a huge demographic pressure from youths and vulnerable classes, seeking better living conditions.
Two types of adaptation measures were proposed. Endogenous methods come from the population facing
the climate change risk, where their vulnerability to such a risk is confirmed and other measures from the
various administrative sectors and personal notes from experts. Measures vary with natural region and
type of activity in each region. The use of improved breeds, modification of the agricultural calendar, the
fight against bush fires, dispersal of livestock, construction of dykes, transhumance, planting of trees,
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improvement of seed conservation, diversification of activities, reduction of food rations, construction on
piles, recycling of wastes, creation of community forests are the main adaptation measures proposed by
the population in the different natural regions. Regarding institutions, adaptation options involve the
mastery of water, diversification of crops, reactivation of reforestation programmes, vulgarization of fodder
banks, construction of soil protection and restoration structures, climate risk management, domestication
of some wild species, etc. The cost of adaptation measures cannot be estimated at this stage.
The climate’s direct impact on sustainable livelihood forces farmers to adopt new practices and coping
strategies in response to the altered conditions. Farms and rural households adapt in various ways to lessen
the adverse effects of climate variation on crop yield, farm profit and household income. In general,
according to Molua and Lambi (2007), the repertoire of strategies to confront unstable changing climate
includes the following:
(i)
shifting crop mix to more drought tolerant and short season varieties,
(ii)
reducing the area planted initially, then increasing it gradually, depending on the nature of the
season,
(iii)
staggering planting dates (early or late planting),
(iv)
increasing plant spacing,
(v)
maximizing the use of clay soils where these are available, since clay soils have a high water
holding capacity,
(vi)
implementing soil water conservation techniques (pot-holing, weeding),
(vii)
adjusting level and timing of fertilizer, and
(viii)
undertaking traditional and religious ceremonies.
Table 6: Summary of the socioeconomic aspects, existing situation and specific needs
Socio-economic Aspects
a) Livelihood systems

b) Local Perceptions

Existing situation
Highly vulnerable to
climate change with
very low adaptive
capacities
The people are largely
aware of the changes
in climate and have
their own indigenous
mechanisms
of
mitigating against it

c) Indigenous knowledge -Not well documented
and practice
-Prediction of future
climate change is
limited.

d) Vulnerability
 Exposure
 Sensitivity
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High vulnerability

Specific needs/gaps
Sources
-Need
to
diversify
livelihoods

-Need to document the
indigenous knowledge and
build capacities of the
people on the modern ways
of mitigating and adapting
to the vagaries of climate
change
-Needs to be well captured
and documented
-Need to be used alongside
the
modern
methods
especially when it comes to
prediction of future climate.
-Need
to
diversify
livelihoods
-Need
to
diversify
livelihoods

People are highly
exposed to extreme
climate events
Livelihood systems are -Need to diversify livelihood
highly sensitive to systems
climate changes
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 Adaptive capacity

8.

adaptive -Need to diversify livelihood
systems

Constraints on the collection, analysis and usability of climate and weather information





9.

Very low
capacities

Lack of sophisticated climate tools for collection of climate data, recording, analysis and
dissemination.
Poor quality data collected in some stations due to poor or lack of modern equipment or low
capacity of the workers.
Poor communication from the NHMSs- The information does not reach the required audience or it
is in a format that cannot be used by expected users.
Lack of manpower both skilled and unskilled to provide the services of climate data collection,
recording, analysis and dissemination to the end users.

Opportunities and Ways Forward

To bridge the gap on provision climate information services, it is important to:
 Understand how climate services can better support decision-making, to ensure the most relevant,
scale-appropriate, context-specific information is available;
 Explore the long-term institutional arrangements and processes needed to bridge gaps between
climate scientists and users, through knowledge co-exploration and co- production.
 Understand the factors that make climate communication effective, by using, testing and
evaluating innovative formats and channels that can be scaled up (including low-technology
solutions and the use of a shared “climate services language”);
 Build capacity for designing, communicating and using climate services; and
 Co-evaluate climate services with users to develop transferable lessons that can be widely shared
 There are opportunities to increase the quality and quantity of climate observation networks and
infrastructure in sub-Saharan Africa. One of the most achievable tasks is to recover the large
swathes of unarchived historical data that are not yet digitised and therefore inaccessible to many
researchers.
 Climate scientists and national scientific institutions in sub-Saharan Africa need support to
disseminate their long-term climate information, and to develop robust tools to identify the
investments and decisions that are likely to need screening for risks from climate change.
 Barriers to the uptake of climate information include institutional mandates, hierarchical structures
and a lack of adequate incentives. A clear understanding of local political contexts is needed to
make the communication and use of climate information more effective.
 Embedding climate information into important development decisions often boils down to creating
the right ‘sales pitch’: promoting the usefulness of climate information in the quantities that
decision-makers value most.
 There is a need to help decision-makers understand what climate information should and should
not be used for, and to encourage more systematic and evidence-based approaches to decisionmaking under uncertainty.
 There may also be opportunities to build links with key regional and international initiatives that
could help address high priority needs. For example, the ICSU Integrated Research on Disaster Risk
(IRDR) program has initiated a working group on disaster loss data that is working to improve
historical hazards and impacts data in ways that should address the need identified by the Hazards
breakout group in the May 2012 workshop.

10. Conclusion
Cameroon like many African countries have not given serious attention on the availability and importance
of reliable, quality climate information in the country to aid in planning and decision-making across the
various sectors. The state of the existing facilities for collection, recording and analysis of climate is
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deplorable and continue to deteriorate over the years. Currently there are only 22 functioning weather
stations with only 20 submitting weather readings to WMO. The funding for the provision of climate
services by the government is very low and this has exacerbated ability to access quality climate
information and products. There have been efforts by various organizations and donors to help bridge the
gap in capacity needs but a lot more is required. Delaying actions by government and the society might
increase both the rate and magnitude of damage from climate change and hence the costs of adaptation
and repairing damage. The lack of risk management policies has been due to inadequate means to predict
climate conditions with sufficient skill and lead time. A seasonal forecast of rainfall has not been properly
developed in Cameroon. With a marked record of droughts in the north, high inter-annual variability of
rainfall in the south and its largely agricultural economy, Cameroon could benefit immensely from seasonal
forecasting. Building institutional capacity to provide medium-term forecasts to enhance adaptive resource
management in the country would be a major step forward both in achieving present development goals
and in preparing for potential climate change. Research on how to disseminate information and ensure its
applicability both at the farm and household level would be crucial. There is need to ensure good forecasts
on climate and production. This will ensure early responses to climate problems, bolster sustainable
livelihoods, and promote adaptations. Building institutional capacity to provide medium-term forecasts to
enhance adaptive farm management measures would be a major step in achieving the present
development aims and in preparing for climate change. This could be coupled with an intensification of
effort to disseminate other information, for example, price forecasts and technology and management
information, and ensure it is disseminated at the farm level. Explicit information would enhance the nature
and speed of the farmers’ response. This forecast would promote both agricultural production and
household food security.
There is a need to incorporate climate change considerations into development plans, and the clearest
policy objective should be to prepare for the hazards of climate change by reducing vulnerability,
developing monitoring capabilities and enhancing the responsiveness of the various sectors to forecasts of
production variations by reducing vulnerability through improvements in research and infrastructure. For
instance, agriculture in Cameroon is a risky business, not only because of inadequate infrastructure, undercapitalization and farming returns that barely exceed costs, but in large part because an essential input –
climate – is variable and unpredictable. Declining growth rates in yields, losses of land from production and
environmental constraints are powerful indicators for a difficult future. Since agricultural activities are
sensitive to climate and weather conditions, agriculture decision makers in the country are at the mercy of
these natural factors or attempting to benefit from them. The only way to profit from natural factors is to
take them into account and understand their influence. Since very little land is irrigated, climate variables
translate into variable production levels. There is an overwhelming and urgent need to put in place
mechanisms that will promote societal adaptation to the current climate variation, and future climate
change. Climate services are a critical tool for improving food security, particularly in Cameroon, which has
been adversely affected by natural and man-made disasters for the past three decades. Training farmers in
the use of climate information to make well-informed decisions on crop and planting choices can help
mitigate the effects of climate change and variability on the country’s food security.
.
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