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1. Introduction 

In Malawi, natural resources and the environment play a very significant role in influencing 
social and economic development at both household and national levels. Approximately 80 
percent of Malawians depend on renewable natural resources for livelihoods, and the 
foundation of the national economy is primarily rain-fed agriculture. The success of many 
important sectors of the economy such as agriculture, water supply and sanitation, 
transport, tourism, industry, health and education relies on environment and natural 
resources to enhance their productivity. However, recently environment and climate change 
have emerged as major development issues that are severely impacting on people’s 
livelihoods. Evidence in Malawi shows that the most serious ones have been prolonged dry 
spells, seasonal droughts, intense rainfall, riverine floods and flash floods. Some of these, 
especially droughts and floods, have increased in frequency, intensity and magnitude over 
the last two decades; and have adversely impacted on food and water security, water 
quality, energy and the sustainable livelihoods of rural communities.  

In recognition of the country’s vulnerability to adverse effects of climate change, the 
Government of Malawi has taken important steps to address climate change issues by 
signing and ratifying the United Nations Framework Convention on Climate Change 
(UNFCCC) and its Kyoto Protocol. The objective of the UNFCCC is to achieve “the 
stabilization of greenhouse gas concentrations in the atmosphere at a level that would 
prevent dangerous anthropogenic (man-made) interference with the climate system and 
such a level should be achieved within a time frame sufficient to allow ecosystems to adapt 
naturally to climate change and ensure that food production is not threatened and to 
enable economic development to proceed in a sustainable manner”. As a Party to the 
Convention and its Kyoto Protocol, the Malawi Government has among other activities 
conducted assessment studies on vulnerability, greenhouse gases inventories, adaptation, 
mitigation, technology transfer needs assessment, and research and systematic observation. 
At the Conference of Parties (COP) of the UNFCCC, held every year, climate change 
adaptation remains a major focus by the developing countries alongside mitigation, 
technology cooperation and finance. 

Malawi has taken significant strides towards addressing climate change. Malawi has 
developed the National Adaptation Programmes of Action (NAPA) with the overall goal of 
addressing urgent needs for adaptation. The NAPA has identified sectors that are affected 
by climate change and these include agriculture, human health, energy, fisheries, wildlife, 
water forestry and gender. Malawi Government has also prioritized climate change, 
environment and natural resources management as one of the priorities within priorities of 
the Malawi Growth and Development Strategy (MGDS II). The MGDS II recognizes that 
natural resources form a principal source of social wellbeing and economic development in 
Malawi. It identifies climate variability, inadequate institutional capacity for managing 
climate change, inadequate mainstreaming of climate change issues, inadequate 
enforcement of legislation, increasing deforestation and unsustainable land use patterns as 
areas that need urgent attention.   

The generation of weather and climate data and accurate and timely forecasts in Malawi is 
limited by: i) obsolete and poorly maintained hydro-meteorological observation networks 
with geographic coverage biased to the western parts of the country; ii) limited data and 
information management systems; iii) limited technical forecasting capacity based on a 
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range of  meteorological, environmental and oceanographic data from various sources and 
in various formats ; iii) limited number of trained personnel to operate and maintain climate 
information and early warning system observation infrastructure; and v) poor regional 
agreements on information sharing with hydro-meteorological services in Mozambique. The 
communication and dissemination of weather and climate information and warnings is 
limited by: i) inadequate protocols, agreements and thus coordination between leading 
institutions, namely the Department of Disaster Management Affairs (DoDMA), Department 
of Water Resources (DWR) and Department of Climate Change and Meteorological Services 
(DCCMS), for communicating and issuing weather and climate information warnings; ii) 
insufficient understanding of the current and future climate risks; and iii) inappropriate 
communication and packaging of warnings for local communities. Despite the recognition of 
the impact of climate change on the frequency and intensity of disasters, and their resultant 
negative impacts on livelihoods and the national economy, Malawi still has very weak, 
poorly coordinated, and unreliable early warning systems in place (UNDP, 2013).  

2. Brief description of key concepts 

2.1 Weather and climate information 

Malawi experiences a subtropical climate which is characterized by seasons and it is 
relatively dry. The climate is largely decided by the oscillations of the Inter-Tropical 
Convergence Zones, the interactions between the zonal Congo air mass and the meridian 
south-eastern trade winds and monsoonal northeastern winds. The ITCZ moves over Malawi 
late October, ranges south throughout November, reaching the likes of Mulanje late 
November, thereby providing the country with a tropical bimodal seasonal pattern. This 
pattern is influenced by the Indian Ocean’s south western cyclonic weather pattern of a 
cool, dry westerly frontal system and – increasingly - by the ocean’s surface temperature 
variability. The variations in altitude, as seen from its geography, lead to wide differences in 
climate hence seasons. From November to April, there is a wet but warmer season and 
almost all the annual precipitation takes place in this season (95%). This precipitation is 
dominant along the northern coast of Malawi with about 1630mm per year. This is pretty 
high because about 70% of the   country averages between 750mm and 1000mm 
precipitation annually. A variation in the amount of rainfall is in the range of 725mm and 
2,500mm.Zomba, Mzuzu and Blantyre   receive 1433mm, 1289mm and 1,127mm of rainfall 
respectively. An extreme drought occurred in the period of 19911992 while extreme floods 
occurred in the period 1988-1989 and in 2014-2015. 

In the period between May and August, there is a relatively cool, dry winter season, and 
temperatures fluctuate between a mean of 17°C to 27°C. Frost also occurs in some areas 
between June and July. 

Between September and October, there occurs a hot and dry season with temperatures 
fluctuating between 25°C and 37°C and humidity is at 50%.Between January and February, 
humidity is very high at 87%. Generally, the season can be summarized as follows: 

Cool season between May and mid-August; the hot season between mid-August and 
November; the rainy season between November and April (rains sometimes continue longer 
in the northern and eastern mountains); and the post-rainy season occurring between April 
and May. (DoDMA, 2015) 
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Figure 1: Average annual rainfall, minimum temperature and maximum temperature 
across Malawi (source: www.metmalawi.com, accessed 6th November 2017) 

2.2 Climate services 

Climate risks are among the key drivers of hunger in the world. With climate change 
increasing the frequency and intensity of disasters such as floods and droughts, it is 
becoming more urgent to support people’s ability to adapt and build their resilience to 
climate shocks. 

However, many countries and vulnerable people do not have access to climate information 
they need to properly manage climate variability and change, including the increased 
number of extreme weather events. This lack of information often leads to decisions that 
negatively affect people’s livelihoods and food security. When people are provided with 
adequate information, they are able to make informed decisions, thus enabling them to 
better manage climate variability and strengthen their capacity to cope with and adapt to 
the impacts of climate change.  

Examples of climate services include weather forecasts and early warning systems to guide 
people on how to prepare for a major storm, information on migration routes for livestock 
during a drought, sharing ideas on better food storage options for an unusually wet season, 
or on suggested crops to plant in drier long-term conditions under climate change. 

In Malawi and Tanzania, WFP is one of the partners implementing the Global Framework for 
Climate Services (GFCS) Adaptation Programme for Africa. Under this initiative WFP’s focus 
is on enhancing access to tailored weather and climate information for vulnerable 
communities. 

Being able to access easy-to- understand and timely information allows communities to take 
better decisions and to better manage climate related shocks for greater food security. For 
example, tailored agro-meteorological advisories are shared with food insecure 
communities through dedicated radio programmes and mobile phone messages. Agriculture 
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extension workers have also been trained to interpret and communicate relevant climate 
information to rural audiences (WFP 2017). 

2.3 Climate change 

Climate change is a cross-cutting issue that is increasingly recognized as a necessary 
component of development-oriented decision-making and is being integrated into this 
process by planners. In order to support sub-national areas (“territories”) to become 
resilient to anticipated climate change, it is important for the nature of climate hazards and 
associated societal vulnerability to be understood from a sub-national perspective and 
reflected in relevant development strategies that are formulated at various levels (local, 
sub-national and national).  Vulnerability to climate hazards refers to the state of 
susceptibility to harm from exposure to climate hazards, and the ability of the sub-national 
territory (or other unit of analysis such as communities) to cope with, and recover from, 
such exposure as well as manage incremental and long-term change in climate. The 
likelihood of exposure to anticipated and/or unexpected climate-induced hazards and 
perturbations is thus only one part of the equation.  In addition, this type of vulnerability 
associated to climate change encompasses how much the sub-national territory (the 
environment, society, and economy) will be affected – in other words, how sensitive it is to 
the change or to the existing climate exposures. It also includes the territory’s potential to 
cope with, recover, and adjust to the impacts that result from climate change, that is, its 
adaptive capacity.  

Identifying vulnerability is therefore a necessary prerequisite to developing climate-resilient 
plans and strategies, and to ensuring that societies/ communities are resilient in the face of 
climate change.  Once vulnerability has been determined, it is often useful to map this 
information so that the likely location(s) of perturbations (hazards), and the vulnerable 
sectors and people are identified for a range of likely possible adaptation or mitigation 
measures. This information, in turn, can be used for multiple purposes, including advocacy 
as well as contributions towards investment decisions and prioritization of actions.  This 
atlas has been developed as a baseline with the focus of assisting the government, 
development partners and other stakeholders identify priority areas of action in terms of 
resilience building by pinpointing areas, herein referred to as ‘hotspots’ that targeted 
actions for resilience building could be concentrated to build the ability of the communities 
in those areas to adapt to climate hazards. 

Climate change is expected to negate decades of progress and undermine the hard-won 
development gains made in many regions of the world.  According to the latest 
Intergovernmental Panel on Climate Change (IPCC) findings, the world is already facing an 
inevitable increase in average temperatures by 0.5°C to 1°C until approximately 2035, after 
which positive change will accelerate and approach a 2°C increase (relative to 1990 levels) 
by 2050.  Natural variability, namely that which occurs regardless of human activity, may act 
to dampen or amplify these projected changes. The consequent biophysical and socio-
economic changes that are expected are varied and are, in part, contingent on the type, 
frequency, intensity, duration and distribution of climate-induced hazards that can be 
expected even under relatively modest scenarios of climate change. According to the recent 
Stern Review (Stern, 2006), a warming of 2°C is likely to result in the extinction of 15-40% of 
all species, a 3°C or 4°C change in temperature will result in millions of people being 
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displaced due to flooding, while a warming of 4°C or more is likely to seriously affect global 
food production. 

In Malawi, climate related extreme weather events in the recent past have exacerbated 
ranging from droughts (1991/92) to floods (1996/97, 2015) and flash floods (2000/01, 
2014/15). For instance, during the 1996/97 crop season, when there were floods in the 
southern region, some parts of the northern region along the Karonga Lakeshore plain 
experienced drought conditions. These extreme weather events clearly show that there are 
large temporal and spatial variabilities in the occurrence of climate-related disasters and 
calamities. In the affected areas, these events have had irreversible and damaging effects on 
crop and livestock production, especially the droughts that occurred during the 1978/79, 
1981/82, 1991/92 and 1993/94 crop growing seasons (DoDMA, 2015). 

 

Figure 2: Disaster risk is determined by the occurrence of a natural hazard (e.g., floods), 
which may impact exposed and sensitive populations or communities and the livelihoods 
they depend on (e.g., agriculture). Vulnerability is the characteristic of the population or 
the asset (element at risk) making it particularly susceptible to the damaging effects 
(e.g., type of building material). Climate change, poorly planned development, poverty 
and environmental degradation are all drivers that can increase the magnitude of this 
interaction, leading to larger disasters. Source: IPCC 2012 

2.4 Climate variability  

Climate varies over seasons and years instead of day-to-day like weather. Some summers 
are colder than others. Some years have more overall precipitation. Even though people are 
fairly perceptive of climate variability, it is not as noticeable as weather variability because it 
happens over seasons and years. Evidence includes statements like: “the last few winters 
have seemed so short,” or “there seem to be more heavy downpours in recent years.” 
Scientists think of climate variability as the way climate fluctuates yearly above or below a 
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long-term average value (Dinse, 2009). Climatic variability is now recognized as a major 
influence on the performance   of the economy and social well-being in Malawi and 
Southern Africa more widely.  Agriculture   accounts for 40%   of GOP in Malawi.  The 
dependence  of the livelihoods  of 90% of the population,  directly  as fanners  and through 
farm employment,  and indirectly  through  agriculture related activities,  makes the 
economy  and the welfare  of almost everyone  sensitive  to climatic  variability. However, it 
is argued that economic and social policy has concentrated excessively on the phenomenon 
of low rainfall or drought. These conceptual and definitional issues are discussed. The 
nature  of climatic  variability  in Southern  Africa, especially  Malawi, and the sources  of this 
variability,  including  links to global  climatic  processes  such as the EI Nino phenomenon,  
are not well understood. Therefore the nature of variability and global linkages are 
discussed in the light of recent research and events (Clay et al. 2008). 

 

2.5 Weather 

        Refer 2.1 
 

2.6 Meteorology 

Meteorological data collection in Malawi dates way back to the early 1890s when the 
country became a British Protectorate. Data then were recorded by administrators at the 
BOMAs, missionaries, farmers and a few interested individuals. Thus the station network 
then merely reflected the logistics of the recorders or owners of the stations rather than 
technical aspects. A good number of stations were sited along the Shire River and a 
concentration existed over the Shire Highlands in the tea estates. 

Records at these stations were taken once or twice a day but at no-fixed hours. Observers 
were mostly untrained volunteers and as such stations did not operate consistently. For 
example, of the 102 stations which operated in the 1930s and 1940, only a handful were still 
operating by the mid-1940s, most of them only recording rainfall. 

The building of a systematic network of stations under a meteorological authority begun in 
the mid-1940s. It was the need for aviation weather services that prompted the opening of 
the first few stations but soon other needs came in. Since then the logistics for sitting a 
station have changed and several technical aspects are considered. Apart from trying to 
build a homogeneous network, the Meteorological Department considers the opening of 
new stations for specified user parties. During the past few years stations have been opened 
to cater for the needs of development projects in agriculture, forestry, water resources, 
fisheries, wildlife, education, etc. The present network of meteorological stations comprises 
22 full meteorological stations, 21 subsidiary agrometeorological stations, strategically 
located in the eight ADDs, and over 400 rainfall stations. The types of data recorded at these 
stations are as follows: Department of Climate Change and Meteorological Services, 
available online at www.metmalawi.com   

 

 

 

http://www.metmalawi.com/
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Figure 3: Location of Malawi's full Meteorological stations and the different datasets 

recorded 
(Source: www.metmalawi.com, accessed 6th November 2017) 

 
 

3. Review of Climate information needs and capacity in target Countries 

3.1 Application of Climate Information and services 

The  existing  use  of  weather  and  climate  data  in  Malawi remains extremely  limited.  A 
planner  in  the  Ministry  of  Local  Government  and  Rural  Development  stated  that  they  
only  use immediate  weather  information  in  their  planning  while  DoDMA  (the  
Department  of  Disaster Management  Affairs)  and  departments  in  the Ministry of 
Irrigation and Water Development(MoIWD) use  weekly/  5-10  day forecasts  for  planning 
purposes  with  daily  updates  of,  for  example,  extreme  weather  events. During the  
season,  10  day bulletins  are  provided  by  the DCCMS and  then  distributed  to  relevant  
ministries. 

From the literature review done it was found that  the  Department  of  Disaster 
Management  Affairs (DoDMA) admitted that they do not have long-term plans based on 
long-term climate scenarios due  to  resource  constraints  and  according  to  the  MoIWD,  
because  there  is  no  advance  forecasting capability within the Department of Climate 
Change and Meteorological Services( DCCMS) (Vincent et al. 2014) 

3.2 Climate Information Gaps 

Institutions addressing disaster risk management (DRM) and climate-related activities in 
Malawi suffer from a lack of inter-sectorial coordination. The planning and management of 
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climate change and disaster management is currently conducted on a sectorial basis, and 
the involvement of relevant stakeholders, including local community members, is limited. 
The absence of an integrated planning and management strategy gets in the way of 
successful adaptation. There are also limited skills and resources at the local level to 
implement new policies ( Dyoulgerov  et al. 2011). 

3.3 Technical Capacity 

Malawi recognizes and appreciates the need for technology development and transfer as 
well as research in climate change management. To this effect, Malawi has already 
produced and identified technology transfer needs. However, financial resources for 
addressing the identified needs such as the development of climate change research agenda 
and enabling environment for the application of science and technology are inadequate. Key 
areas include promotion of rain water harvesting technologies, development of dykes and 
levees in flood prone areas, adoption of climate smart agriculture, development of drought 
tolerant crop and livestock technologies, and promotion of energy saving technologies, 
renewable energy technologies, and development of technologies in river course 
management (GOM, 2016). 

3.4 Human Resource Capacity 

Malawi  has  few  specialised  trained  staff  in  climate  change  management  and  
specialised  training programmes are not available in local universities. Primary and 
secondary school education curricula are still devoid of climate change issues. This is 
affecting programming efforts at national level as there is limited expertise to design and 
implement serious climate change programs which usually require high levels of technical 
expertise, however ,the Government of  Malawi through the Ministry of  Environment and 
Climate Change  Management, academic institutions and NGOs have conducted several 
training sessions intended to build capacity in climate change in the country: training for 
Members of  Parliament (MPs) and the Technical Committee on Climate Change (TCCC), 
training local communities in Machinga and Nsanje districts  in the  basics  of   climate  
change,  short  courses  on  climate  change  for  the  media  etc.  Through the Africa 
Adaptation Programme (AAP), the Malawi Government has trained 10 professionals at 
Master of Science degree level in climate change. Therefore the development of the Climate 
Change Learning Strategy is a timely complement to the draft National Policy on Climate 
Change and the draft Climate Change Investment Plan. 
https://www.uncclearn.org/sites/default/files/sg4_24_national_climate_change_learning_s
trategy_of_the_republic_of_malawi.pdf   

3.5 Financial Capacity 

Malawi is among the most vulnerable countries to climate change because its economy is 
predominantly agro-based and largely rain-dependent. Considering that the rural 
population, which is in majority, is poor and directly depends on natural resources for its 
livelihood, the bulk of  this population lacks the capacity to proactively finance climate 
change adaptation, mitigation and climate proofing activities. There is therefore, need for 
more predictable and reliable financing mechanisms from local and international sources 
(GOM, 2016) 

https://www.uncclearn.org/sites/default/files/sg4_24_national_climate_change_learning_strategy_of_the_republic_of_malawi.pdf
https://www.uncclearn.org/sites/default/files/sg4_24_national_climate_change_learning_strategy_of_the_republic_of_malawi.pdf
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3.6 Communication/dissemination mechanisms 

In Malawi, the dissemination and communication of early warning messages is normally 
done through the following tools as spelt out in the National Disaster Risk Management  
Communication Strategy (2014-2018):  print media (newspapers,  magazines, newsletters,  
leaflets, brochures, pamphlets, road banners, roll-up banners, posters, bill boards, Tactile-
Braille,  Large  print);  electronic  media/broadcast  (radio,  TV,  documentary,  interactive  
website,  social  media ,  texting  using  mobile  phones );  direct  stakeholder  engagement  
(meetings,    workshops,    symposia,    drama,    dances,    songs,    storytelling,    poetry,  
exhibits/displays,    road    shows,    school    clubs);    social    marketing    and    advertising  
(newspapers,  radio,  TV);  sign  language/  video  clips; extension  workers;  and  beating  of 
drums,  blowing  whistles, shouting,  and using  megaphones (GoM,  2015). 

Table 1 Climate information needs and capacity in target country 
 Need Existing situation Specific needs/gaps Information 

sources 

a)  Climate Information     

  Availability and 
Access 

Available at a 
bigger 
extent/level 

Down scaling the 
climate information 
available and its 
accessibility to 
smaller level 

Vincent, K., 
Dougill, A. J., 
Dixon, J., Stringer, 
L. C., Cull, T., 
Mkwambisi, D. D., 
& Chanika, D. 
(2014). 

  Analysis and 
recording 

In Malawi, 
meteorological data 
collection dates way 
back to the early 
1890’S when the 
country became 
British Protectorate. 
Data then were 
recorded by 
administrators at 
the British Overseas 
Management 
Administration 
(BOMAs), 
missionaries, 
farmers and a few 
interested 
individuals. Thus the 
station network 
then reflected the 
logistics of the 
recorders or owners 
of the stations 
rather than technical 
aspects hence there 
was no consistency 
in data collection, 
processing and 

Improve the capacities of 
data analysis, archiving 
and Recording through 
coordinated trainings 

LEAD Southern 
and Eastern Africa 
and WorldFish 
Centre and Forest 
Research Institute 
of Malawi (2016). 
Climate Data 
Capture and 
Management in 
the Lake Chilwa 
Basin: Status, 
Challenges and 
Opportunities 
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utilisation. 

  Weather monitoring    

b)  Technical Capacity 
(Skills) 

Inadequate technical 
capacity 

Training  must  continue  
for  enhancing  capacity  
of  individuals  and  
organizations  to 
mainstream climate 
change issues into their 
activities and effectively 
adapt and mitigate to the 
impacts  of  climate  
change. 

Government of 
Malawi. (2013). 
Draft National 
climate Change 
policy. Ministry of 
Environment and 
Climate Change 
Management 

c)  Human Resource 
Capacity (Enough 
workforce) 

Lack of trained met 
observers is a huge 
gap in fulfilling 
climate data 
requirements for the 
basins in the country 
such as Lake Chilwa 
Basin as quality is 
compromised. 

Need for trained Met 
observers 

LEAD Southern 
and Eastern Africa 
and WorldFish 
Centre and Forest 
Research Institute 
of Malawi (2016). 
Climate Data 
Capture and 
Management in 
the Lake Chilwa 
Basin: Status, 
Challenges and 
Opportunities 

d)  Financial Capacity Financial constraints 
are a major 
contributing factor 
towards 
inadequacies in 
climate data capture 
and management in 
the country 

Need for more 
predictable and reliable 
financing mechanisms 
from local and 
international sources 

Rogers, D. (2010) 

e)  Infrastructural needs Despite upgrades to 
hydro-
meteorological 
observation 
networks, the 
existing 
infrastructure 
remains insufficient 
to monitor climate 
and weather across 
the full extent of 
Malawi. For 
example, the 
automatic rain 
gauges and weather 
stations are 
concentrated in the 
western half of the 

There is a need for 
government to support 
Department of Climate 
change and 
Meteorological Services 
(DCCMS), Department of 
Water Resources DWR 
and Department of 
Disaster Management 
Affairs (DoDMA) in 
developing an updated 
and upgraded 
comprehensive multi-
hazard national EWS, 
which will encompass 
warnings of floods, 
drought and strong winds. 

UNDP. (2013). 
Strengthening 
climate 
information 
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country, while many 
of the lakeshore 
areas do not have 
reliable rainfall and 
weather data 
collection facilities 

f)  Technological needs 
(Tools, equipment, 
software) 

Technological 
Development such 
as the development 
of climate change 
research agenda and 
enabling 
environment for the 
application of 
science and 
technology has been 
hindered by financial 
resources  
 
Limited 
computational 
equipment, software 
(model code and 
associated 
routines),etc. 

The Capacity and Training 
Needs Assessment Report 
will be updated 
periodically to cater for 
new developments 

Government of 
Malawi. (2016). 
National Climate 
Change 
Management 
policy. Ministry of 
Natural 
Resources, Energy 
and Mining 
Environmental 
Affairs 
Department. 

g)  Policy and regulatory 
needs 

Limited protocols 
and agreements and 
related Standard 
Operating 
Procedures (SOPs) 
for DoDMA, DCCMS 
and DWR at 
regional, national 
and local levels with 
regards to weather, 
hydrological and 
climate data and 
information 
collection, exchange, 
analysis, 
interpretation and 
early warning 
dissemination.   

 UNDP. (2013). 
Strengthening 
climate 
information 

h)  Early warning Systems There is lack of 
practical capacity at 
the community level 
on the use of early 
warning 
information. For 
example, often 
when communities 

Improve the Capacities of 
communities on the use 
of early warning 
information 

UNDP. (2013). 
Strengthening 
climate 
information and 
early warning 
systems in Eastern 
and Southern 
Africa for climate 
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receive early 
warnings, they do 
not know the 
required action to 
take. 

resilient 
development and 
adaptation to 
climate change – 
Malawi. 

i)  Monitoring of extreme 
weather events 

Limited technical 
and human capacity 
for monitoring and 
forecasting extreme 
weather and climate 
change 

Capacitating specific 
officers only dedicated for 
Monitoring of extreme 
weather events. 

UNDP. (2013). 
Strengthening 
climate 
information and 
early warning 
systems in Eastern 
and Southern 
Africa for climate 
resilient 
development and 
adaptation to 
climate change – 
Malawi. 

j)  Dissemination 
mechanisms (from 
producers to 
users/End-users) 

End-users are unable 
to understand the 
inherent uncertainty 
in the information 
and that advice 
resulting from it 
cannot be relied 
upon as the absolute 
truth. 

Improve on the 
dissemination 
mechanisms 

Vincent, K., 
Dougill, A. J., 
Dixon, J. L., 
Stringer, L. C., & 
Cull, T. (2017). 
Identifying climate 
services needs for 
national planning: 
insights from 
Malawi. Climate 
Policy, 17(2), 189-
202. 

4. 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 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) 
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4.1 Climate observations, data and analysis 

This sub-section will provide a description of observations, a performance tracking system; 
the ingest, access to data, including data management and integration; analysis and re-
analysis of the observations and derivation of products, especially including climate data 
records; assessment of what has happened and why (attribution), including likely impacts on 
humans and ecosystems; prediction of near term climate change over several decades; and 
responsiveness to decision-makers and users. 
 
4.2.1 Sources of climate data:  
What are the sources of climate data and information in the target country (weather 
stations archived data, satellite data, Trans-African Hydro-Meteorological Observatory 
(TAHMO), World Meteorological Organization (WMO), International Consortium for 
Agricultural Systems Applications (ICASA) - ICASA Data Exchange (IDE), National Aeronautics 
and Space Administration (NASA), National Oceanic and Atmospheric Administration 
(NOAA), National Environmental Satellite, Data, and Information Service, National Climatic 
Data Center, Data portals, mapping Tools and Information systems, weather simulation 
models)?.  
 
Describe the classification of climate data (seasonal, decadal and multi-decadal) available in 
the country, looking at how the different classifications influence short to long-term 
development. The National Meteorological and Hydrological Agency in Malawi is the 
Department of Climate Change and Meteorological Services (DCCMS), which is 
institutionally located within the Ministry for Environment and Climate Change 
Management (MECCM).    Significant capacity-building attempts have taken place to support 
the generation of more robust weather and climate information in Malawi. For example, the 
World Bank funded a major “training of trainers” initiative based on a capacity building 
needs assessment led by the University of Cape Town (UCT) in 2013 (Daron, 2013).   UCT is 
also providing on-going support to DCCMS in the development of their climate atlas, which 
is still underway. DCCMS monitors crop growing season using:  

 Observations from a network of weather stations and rain gauges scattered over the 
country 

 Satellite information - NOAA Rainfall estimates (RFE) and NDVI with 8km resolution, 
or high resolution Spotvgt – 1.1km 
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 FAO Crop Specific Water Balance model which relies information on weather, 
climate, crop and soil water holding capacities and fortnightly crop reports 

 10-day Rainfall and Agro meteorological Bulletin 
 Weather forecasts and updates 
 Short (up to 3 days) 
 Medium (5 – 10 days) 
 Seasonal (up to 6 months)(Vincent et al. 2014) 

 
The most accessible source of climate data on Malawi is the Climate Information Platform 
(CIP) hosted at the Climate Systems Analysis Group (CSAG).  This portal has historical 
records of TRMM satellite rainfall, namely total monthly rainfall, total monthly rainy days, 
and total monthly heavy rain days (useful to identify particular climate events such as floods 
or droughts, as well as observing long term variability and trends and observed average 
seasonality) covering Malawi from 1998 to 2012. Observational records from Lilongwe 
International Airport (LIA) are available from 1982 to 2000 and include total monthly 
rainfall, total monthly rainy days, total monthly heavy rain days (>10mm), average 
maximum temperature, and average minimum temperature (Vincent et al. 2014). Satellite 
images from the METEOSAT satellite are a fundamental component of the weather 
monitoring and forecasting processes. The Malawi Meteorological Services Department has 
a satellite receiver that receives data from the METEOSAT second generation series of 
satellites. http://www.metmalawi.com  
 
4.2 Modelling Climate information and data 

The section describes the existing climate models and the different results in the target 
countries. It goes further to look at projections through the simulation of possible climate 
future in terms of temperature, precipitation, and other climate variables in the country.  

4.2.1 Downscaling 
Taking information known at large scales to make predictions at local scales. The extent 
of resolution. For example, Global climate models (GCM) spatial resolution ranges from 
about 50 to 300 km. Is the current resolution at the global level too coarse for regional 
and national decision-making?  
 
Climate projections that cover Malawi are produced globally by a number of different 
actors, the most comprehensive of which are the Global Climate Model ensembles 
produced under the Climate Model Inter comparison Project-5 (CMIP-5) using the 
recently-released Representative Concentration Pathways (RCP).  These are outlined in 
the IPCC Fifth Assessment Report (IPCC, 2013) and summarised below. 
 
Regional downscaling of Global Climate Models for the southern African region has been 
recently undertaken by Council for Scientific and Industrial Research (CSIR), projecting to 
the period 2046-2065 (relative to 1961-2000) using 6 GCMs based on the A2 SRES 
scenario (a fairly high emissions scenario that reflects the current path of our emissions). 
Climate Systems Analysis Group (University of Cape Town) CSAG has undertaken 
statistical downscaling using 10 GCMs, projecting through to the same time period.    
These projections have been published in the Climate Risk and Vulnerability: A 
Handbook for Southern Africa (Davis, 2011). 
 

http://www.metmalawi.com/
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4.2.2 Uncertainties in Models in target countries 
Sources of uncertainty:  

 Natural uncertainty – climate variability resulting from natural processes in 
the climate system. 

Climate modelling is limited by several sources of uncertainty. Natural variability in the 
climate system itself is by far the most important of these. Because the climate system is 
quasi-chaotic in nature, this source of uncertainty will never completely disappear. The 
Malawi VA’s climate modelling indicated that this natural variability might be even more 
important in Malawi than in other locations around the globe. 

 Human uncertainty – Future emissions of greenhouse gases resulting from human 
activity (this becomes a larger component of uncertainty on time scales of 50 years or 
more)  

 Scientific uncertainty - an incomplete understanding of and ability for computer 
systems to model Earth’s complex processes 

4.3 Stakeholders, users and decision-makers 

Three key departments play various roles in the provision of Climate Change and Disaster 
Risks related early warning in Malawi. These are i) the Department of Disaster Management 
Affairs (DoDMA) in the Office of the President and Cabinet (OPC); ii) the Department of 
Climate Change and Meteorological Services (DCCMS) in the Ministry of Environment and 
Climate Change Management (MoECCM); and iii) the Department of Water Resources in the 
Ministry of Irrigation and Water Development (MoWDI). (UNDP,2013) 
 
DoDMA is a Government agency in the OPC, which is mandated to coordinate and oversee 
disaster risk management programs and projects being implemented by various 
stakeholders in the country with the aim to build and improve resilience of households, 
communities and the nation to disaster risks. The Department was established in 1994 by 
the DPR Act (1991), which was enacted after the Phalombe floods catastrophe to coordinate 
and implement measures to alleviate effects of disasters. The Act emphasized establishing 
the institutional functions required for the coordination of disaster risk management 
programmes and activities in the country, comprising: i) the Secretary and Commissioner for 
Disaster Management Affairs in the Department of Disaster Management Affairs (DoDMA); 
and ii) the National Disaster Preparedness and Relief Committee (NDPRC), Civil Protection 
Committees (CPCs).(UNDP,2013) 
 
The private sector is an important stakeholder when it comes to economic growth and job 
creation in the country and therefore must play an active role in climate change 
management. The private sector are critical in achieving a low carbon emission 
development for Malawi through investing in cleaner technologies and provision of green 
jobs. Government can provide incentives for this and promote public-private partnerships to 
take this forward. Furthermore, the private sector should take an active part in decision 
making on climate change initiatives. This can be achieved through representation in the 
National Technical Committee on Climate Change (NTCCC) through the Malawi 
Confederation of Chambers of Commerce and Industry (MCCCI) as a platform for providing 
their input and participating in climate change management in the country. 
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In particular, the private sector can take an active role in participating in projects for carbon 
emissions trading including Clean Development Mechanism (CDM), low carbon 
development, offsetting their emissions and investing in renewable energy. (GOM, 2016) 
 
NGOs, FBO and CBOs have an important role to play as they work closely with communities 
and can influence communities’ response to climate change adaptation and mitigation as 
they have the   necessary   resources   to   do   projects   at   that   level.   It   is   important   
for   this   group   of stakeholders  to  realize  that  mainstreaming  of  climate  change and  
disaster  risk  reduction into their activities will help climate proof and sustain their activities 
for the longer term (GOM, 2016). 
 
The media has an important role of creating awareness on climate change issues amongst 
stakeholders at all levels including at community level. The dissemination of information 
should be evidence based and in this regard there is need to promote journalism that 
focuses on environment and natural resource. Messages disseminated by media in a timely 
manner will empower communities to take necessary action on climate change adaptation, 
mitigation and disaster risk reduction. (GOM, 2016) 
 
Lastly, the need for more research and training in climate change issues in Malawi cannot be 
overemphasized. In this regard, training and research institutions have a pivotal role to play. 
Training in climate change issues must be enhanced in order to build the capacity of 
individuals and organizations to mainstream climate change issues into their activities and 
effectively adapt and mitigate to the impacts of climate change. Furthermore, home grown 
research must be promoted. Scientific knowledge from research must be used for decision 
making and practical solutions that are user friendly and sensitive to local needs must be 
recommended. (GOM, 2016) 
 
4.4 Relevant Legislation/Policies on climate information and services 

Provide an assessment of legislation, policies and regulatory framework for the collection, 
dissemination and use of climate data and information in the target countries.  
 
Malawi signed and ratified the UNFCCC in 1992 and 1994 respectively.  Since then the 
country has implement-ed a number of  activities that bear testimony to its commitment to 
the objectives of  the UNFCCC as spelt out in Article 2 2. These include: producing the V&A 
Assessment Report in 1997 with funding from the US Country Studies Programme (USCSP); 
signing the Kyoto Protocol in December 1997; publishing the Initial and Second National 
Communication to UNFCCC in 2002 and 2011 respectively; developing the NAPA in 2006; 
and producing the State of   the Environment and Outlook Report for Malawi 2010.  
Implementation of   some of the activities highlighted above involved human and 
institutional capacity building. 
https://www.uncclearn.org/sites/default/files/sg4_24_national_climate_change_learning_s
trategy_of_the_republi_of_malawi.pdf  

https://www.uncclearn.org/sites/default/files/sg4_24_national_climate_change_learning_strategy_of_the_republi_of_malawi.pdf
https://www.uncclearn.org/sites/default/files/sg4_24_national_climate_change_learning_strategy_of_the_republi_of_malawi.pdf
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5. Climate Information Needs 

5.1 Sector-based assessments  

Key sectors may varied based on the priority of the target country. You will need to identify 
the key sectors of the target country. You are required to identify the types of climate 
information that is suitable for the different sectors and examine how the lack of, or 
availability of climate information and services impact on the different sectors. Sectors may 
include: 

5.1.1 Agriculture and food security 
The cross- sectoral Malawi Vulnerability Assessment Committee (MVAC) that monitors food 
security only look ahead to the coming season, and therefore decisions are currently based 
on observations, rather than modelling or projections. Various departments within the 
Ministry of Agriculture and Food Security(MoA FS) use seasonal forecasts, for  example  they  
produce the  Agricultural  Crop  Production  Survey and  produce  information  and advice  
for farmers.  However, they also focus on the coming season and therefore, do not consider 
projections of what will happen in following years. MoAFS (Ministry of Agriculture and Food 
Security) and the Ministry of Irrigation and Water Development (MoIWD) collaborate at all 
levels of governance on matters relating to food security. Representatives  from  
departments  within  the Ministry of Irrigation and Water Development  (MoIWD) outlined  
that  weather  information  such  as rainfall, temperatures, humidity, potential evapo-
transpiration rates, etc. are all vital in planning and designing   long-term   future   
investments,   such   as   irrigation   projects.      Weather   information (temperature; 
potential evapo-transpiration rates; rainfall) based on past averages for the same times of  
the  year  are also  used  in  the  operation  of  irrigation  projects.  However,   current 
planning and decision- making are based not on model projections but rather on linear 
regression of past averages- observations from the past (provided by DCCMS) are used to 
predict what will happen in the future.20 Such linear modeling, which is also used by other 
ministries, is potentially problematic as it assumes that the future will mirror the past, which 
may not be the case under projected climate change (Vincent et al. 2014). 

5.1.2 Health 
The human health sector is directly affected by climate change, and is especially linked to 
infant malnutrition and chronic ailments associated with malaria, cholera and diarrhoea as a 
result of droughts and floods. For example, malaria is expected to increase and spread to 
previous cool zones as temperatures increase due to global warming. And therefore real 
time climate information is very critical for the Health Sector. 

5.1.3 Energy 
The energy sector primarily derives the hydroelectric power from the Shire River. The 
hydroelectric power generation has been negatively affected by the droughts and floods. 
The water flow disruptions in rivers have been exacerbated by siltation caused by poor and 
unsustainable agricultural practices, deforestation, and noxious weeds, such as water 
hyacinth. And therefore through the climate information availability most of these problems 
can be tackled. 

5.1.4 Transport 
Climate change poses a threat to existing and future infrastructures in the developing 
countries, including high costs for adaptation, maintenance, and potential negative impacts 
on transit .The existing need of climate information  has primarily been awareness creation 
and informing the public officials regarding policy implications for the infrastructure sector 
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such as hazards that have the potential to affect the transportation infrastructure itself; its 
operation; and the demand for transportation (TRB 2008) 

5.1.5 Water resources 
Water is a critical resource for human and industrial use, and for the maintenance of 
ecosystems. 
Increasing droughts and floods seriously disrupt water availability, in both quantity and 
quality. 
The proposed interventions include: (i) demand side management through water allocation, 
(ii) construction of boreholes, (iii) water harvesting, (iv) water resource management, and 
(v) flood management. 

5.1.6 Tourism  
Tourism destinations and tourism operators are affected by climate variability and change in 
a number of ways. All tourism destinations are climate-sensitive to a degree, in that they are 
influenced by natural seasonality in demand, are affected positively or negatively by inter 
annual climate variability that brings heat waves, unseasonable cold, drought or storms and 
heavy rain, which can affect not only tourist comfort and safety (and thereby satisfaction), 
but also the products that attract tourists (snow cover, coral reefs, wildlife, for example). 
Climate variability also influences various facets of tourism operations (water supply and 
quality, heating–cooling costs, snowmaking requirements, irrigation needs, pest 
management, and evacuations and temporary closures. 
 
5.1.7 Environment and Natural Resources 
Being the single most important water catchment in Malawi, the Shire Basin (inclusive of 
Lake Malawi) is a natural asset of national importance. Through a range of ecological 
services the Shire Basin supports key economic sectors in Malawi and further downstream, 
including food production, transport, energy, tourism, agriculture, fisheries and industries. 
In order to maintain the vital role of the Shire Basin in contributing to the health and 
prosperity of Malawi, the Government of Malawi and cooperating partners decided to 
develop a long-term Environment and Natural Resources Management Action Plan 
(ENRMAP) which provides a sustainable solution to managing the basin and upper 
catchments. LTS prepared a comprehensive ENRMAP for the Malombe East and Malombe 
West catchments based on an integrated ecosystem services approach that considered the 
social, economic, and environmental dimensions of land use and resource management 
problems in the Upper Shire with the primary objective of identifying and prioritising 
specific interventions to promote more sustainable land use practices. 

 
 Sector Existing situation Specific needs/gaps Sources of 

information 

a)  Agriculture and food 
security 

Most of the 
departments in this 
ministry use seasonal 
rainfall only to focus on 
coming season and not 
projections. 

 Climate change 
knowledge (science, 
impacts and response) 

 GHG inventory, 
including soil carbon 
stock 

 Adaptation 
technologies (Climate 
Smart Agriculture - 
CSA) 

Government of 
Malawi. (2013). 
Malawi’s Strategy 
on Climate Change 
Learning 
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 Crop weather 
insurance 

 Crop Models for V&A 
studies e.g. Maize 
Model, Ceres Model.‐  

 Economic Models 

b)  Health Climate change has 
resulted in infant 
malnutrition and 
chronic ailments. 

 Climate change 
knowledge (science, 
impacts and response) 

 Adaptation 
technologies  
Heath related Models 
for V&A studies 

Government of 
Malawi. (2013). 
Malawi’s Strategy 
on Climate Change 
Learning 

c)  Energy River Shire act as the 
source of the 
hydroelectric power for 
the country 

 Climate change 
knowledge (science, 
impacts and response) 

 GHG inventory 
 Energy Models for V&A 

studies e.g. LEAP & 
MESSAGE models 

 Clean Development 
Mechanism 

Government of 
Malawi. (2013). 
Malawi’s Strategy 
on Climate Change 
Learning 

d)  Transport ?  Climate change 
knowledge (science, 
impacts and response) 

 Adaptation 
technologies  

 Infrastructure Models 
for V&A studies 

Government of 
Malawi. (2013). 
Malawi’s Strategy 
on Climate Change 
Learning 

e)  Water resources Increasing droughts 
and floods seriously 
disrupt water 
availability 

 Climate change 
knowledge (science, 
impacts and response) 

 Adaptation 
technologies  

 Water Balance Models 
for V&A studies, e.g., 
WatBal, WEAP models 

Government of 
Malawi. (2013). 
Malawi’s Strategy 
on Climate Change 
Learning 

f)  Tourism     

g)  Environment and 
Natural Resources 

Malawi  faces  more  
pressure  on  its  land  
resources now  than  
before. 

 Management of  CDM 
and REDD+ projects 

 Procedures for 
measuring carbon 
stocks in forest stands 

Government of 
Malawi. (2013). 
Malawi’s Strategy 
on Climate Change 
Learning 

 
 

6. Availability of climate information in target country 

6.1 Short range 

Daily/hourly weather forecasting for the general public; hourly weather information for civil 
aviation; 3 days, 5 days/weekly. Short-term deterministic weather forecasts (1-10 day time 
period) are issued by DCCMS in Malawi. DCCMS maintains 22 full meteorological stations as 
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earlier mentioned(see Figure xx) where fully trained Meteorological Assistants collect 
observations at 0500, 0600, 0800, 0900, 1100, 1400 and 1700, with the minimum number of 
observations per station sitting at two (for one man stations) and only one on Sundays.  
Currently two stations take observations 24 hours per day. (Vincent et al. 2014) 
 
6.2 Mid-range 

2, 3 and 4 weeks/monthly weather/ 
Medium-term forecasts cover a time period of up to 6 months and the main format is 
probabilistic seasonal forecasts. Consensus regional seasonal forecasts are issued by the 
Southern African Climate Outlook Forum (SARCOF) in August and December (to cover the 
main rainy season), to which all SADC members National Meteorological and Hydrological 
Services, including Department of Climate Change and Meteorological Services DMCCS in 
Malawi, contribute. SARCOF was first held in 1997 and takes place under the auspices of the 
SADC Climate Services Centre (the successor to the Harare-based Drought Monitoring 
Centre), whose role is to develop and disseminate meteorological and hydro-meteorological 
products and provide training in climate prediction for meteorological staff in member 
states. (Vincent et al. 2014) 
 
6.3 Long-range 

Seasonal weather or climate forecast/ El Niño updates/ 
2015/16 El Nino resulted in prolonged drought in most parts of Malawi which led to 
significant reduction in agriculture production. In June 2016, the MVAC estimated that 6.5 
million people needed emergency food assistance by the peak of the next lean season in 
order to survive.  This is more than double the number that required assistance during the 
last lean season, which concluded in April (2.9 million), and represents nearly 40 percent of 
the total population.  
 
6.4 Climate change 

Downscaled climate scenarios/ past climate data 
Climate change is one of the most serious global concerns of our time and has already had 
observable impacts on the environment (Boko et al., 2007; IPCC, 2007; Smith, 2001). If  not 
addressed now, this phenomenon will  be  a  great  impediment  to  sustainable  
development  as  it  permeates  all  socio-economic  sectors  of   our  society.   
 
According to the 2010 United Nations Country Assessment Report for Malawi, climate 
change poses a serious threat to Malawi’s development agenda such that in the short‐to‐
medium‐term it will significantly affect the functioning of natural ecosystems, with major 
implications for several weather‐sensitive sectors, namely: environment, agriculture, 
forestry, water resources, energy and fisheries; and human systems, particularly human 
health and human settlements. In the long-term, climate change will undermine the 
attainment of Millennium Development Goals (MDGs) and exacerbate poverty (UNDP, 
2010). 
https://www.uncclearn.org/sites/default/files/sg4_24_national_climate_change_learning_s
trategy_of_the_republi_of_malawi.pdf 
 
 

https://www.uncclearn.org/sites/default/files/sg4_24_national_climate_change_learning_strategy_of_the_republi_of_malawi.pdf
https://www.uncclearn.org/sites/default/files/sg4_24_national_climate_change_learning_strategy_of_the_republi_of_malawi.pdf
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7. Linking Socio-economic data to climate information 

7.1 Livelihood systems and livelihood assets  

Climate change impacts are mostly felt by those whose livelihoods depend on natural 
resources as characterised by many African population of which South Africa is not 
exempted and this therefore, creates a need for supportive policies that can aid adaptation 
among farmers (Stringer et al., 2009). In Malawi access to climate information can be a 
major driver of the decisions to adopt the adaptation practices. Various sources of extension 
information significantly inform adoption decisions. Key among these is government 
extension and information accessed through the media. Awareness of climate change and 
measures to mitigate its effects is thus depicted as a key hurdle in the adaptation process. 
Climate information constraints are a key impediment to adaptation. Resource availability 
enables farmers to implement adaptation decisions, the lack of which presents the 
household with a significant challenge of adopting the adaptation measures.  Credit-
constrained households are still able to adopt these beneficial practices when provided with 
climate change related information.  Therefore lack of information is the most important 
deterrent to climate change adaptation by the farm household. (Mulwa et al., 2009) 
 
7.2 Local perception of risks associated with lack of climate information 

As risk perception has itself been found to be specific to culture and place (Weber and Hsee, 
1999), it is also to be expected that public perceptions of the threat posed by climate 
change, and support for adaptation policies, will vary across countries.  
 
7.3 Indigenous knowledge of practices and strategies  

Integrating indigenous knowledge into climate change policies can lead to the development 
of effective adaptation strategies that are cost-effective, participatory and sustainable. 
Adaptation methods are those strategies that enable the individual or the community to 
cope with or adjust to the impacts of the climate in the local areas. Such strategies will 
include the adoption of efficient environmental resources management practices such as 
the planting of early maturing crops, adoption of hardy varieties of crops and selective 
keeping of livestock in areas where rainfall declined. However,  incorporating  indigenous  
knowledge  into  climate  change  concerns  should  not  be done at the expense of 
modern/western scientific knowledge. Indigenous knowledge should complement rather 
than compete with global knowledge systems. . 
 
Local  farmers  in  Africa  have  been  known  to  conserve  carbon  (C)  in  soils through  the  
use  of  zero  tilling  practices  in  cultivation,  mulching  and  other  soil  management 
techniques.  Natural  mulches  moderate  soil  temperatures  and  extremes,  suppress 
diseases  and  harmful  pests  and  conserve  soil  moisture.  Before  the  advent  of  chemical 
fertilizers,  local  farmers  largely  depended  on  organic  farming,  which  also  is  capable  of 
reducing  GHG  emissions.  It is  widely  recognized  that  forests  play  an  important  role  in  
the global carbon cycle by sequestering and storing carbon. Local farmers are known to 
have practiced the fallow system of cultivation, which encouraged the development of 
forests. It may be argued that with the growth in population, lengths of fallow have been 
reduced to the extent that the practice no longer exists in certain areas. However, one must 
not forget that the importance of forests have been recognized by traditional institutions to 
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the extent that communal forest reserves were very common in traditional societies (Ajani 
et al., 2009). 
 
7.4 Extreme climatic events and impact on population and economy 

Malawi is a small, landlocked African country suffering frequent droughts and floods. These 
extreme weather events damage infrastructure and housing and occasionally displace 
significant portions of the population. However, it is their effect on agricultural production 
that is most detrimental to food-insecure Malawi. The country’s largely rural population 
depends heavily on crop production for its livelihood, most notably the production of maize, 
which accounts for three-fifths of daily calorie consumption (Ecker 2009). Agriculture and 
downstream agro processing generate half of gross domestic product (GDP) and four-fifths 
of total export earnings and employment (Benin et al. 2008). Climate shocks therefore have 
a potentially profound direct effect on the agricultural sector and farm households while 
also indirectly affecting other economic sectors and nonfarm households through price and 
production linkages. Droughts, on average, cause GDP losses of almost 1percent every year. 
This is equivalent to US$12.5 million per annum (2005 prices). Economic losses are much 
higher during extreme droughts; for example, during a 1-in-25-year drought (RP25), which is 
similar to that experienced in 1991/92 in Malawi, GDP contracts by as much as 10.4 percent. 
Droughts also exacerbate Malawi’s already high levels of income poverty. On average, 
droughts cause a 1.3 percentage point increase in poverty. The average annual GDP loss due 
to floods is about 0.7 percent or US$9 million, thus making the average impact of floods 
slightly less than that of droughts. However, considering that this is the national-level 
impact of an event that is highly localized, that is, one that only affects production levels in 
the southern region directly, the economy wide effects are in reality quite severe. Pauw, K., 
Thurlow, J., & van Seventer, D. (2012).  
 
7.5 Current vulnerabilities  

Malawi is vulnerable to climate-related hazards particularly floods, droughts and 
intermittent rainfall; and there  is evidence suggesting that the frequency and magnitude of  
these hazards will increase in future and will be exacerbated by climate change (GoM, 
2011). Malawi’s own vulnerability to climate change arises mainly from socio-economic, 
demographic and climatic factors.   
 
Recent climate trends show a temperature increase of  0.9oC between 1960 and 2006.  
Furthermore, projections of  future climate from Global Circulation Models (GCMs) show 
that temperature will increase by 1.1 to 3.0oC by the 2060s, and 1.5 to 5.0oC by the 2090s 
(McSweeney et al., 2008).  

 
7.5.1 Exposure 
Variations of inter-annual rainfall and monthly rainfall, risk of cyclones, risk of daily 
intense rainfall, risk of floods and drought, projected proportional change in rainfall, 
projected change in temperature, people living in water stress, disaster events 
(numbers), disaster events (affected population). 
 



26 
 

 
 

Southern and Northern regions have high to very high exposure. This map was created 
using precipitation variables: trend and coefficient of variation, temperature trend, flood 
frequency, drought physical exposure and forest fires. Precipitation variation, particularly 
in the Southern region and Northern region has contributed more to the pattern 
observed here. There are emerging hotspots along the lakeshores and in some other 
parts of the Central region. (Source: DoDMA, 2015) 

 
7.5.2 Sensitivity 
Percent of land under irrigation, net primary productivity, length (onset to secession) of 
growing period, available soil moisture, soil degradation, slope, net primary 
productivity, major agriculture systems, water stress, etc. 
Different physical environments will respond in different ways, even if they are exposed 
to the same manifestation of climate change (whether a hazard or perturbation). An 
increase in temperature of 1˚C in the middle of a desert, for example, is likely to have 
less effect than a 1˚C increase in temperature on the margins of a desert or a semiarid 
area.  In the middle of a desert the increase might reduce the number of plant species 
that can grow, but on the margins of a desert or a semi-arid area, the same change is 
occurring at the margin of tolerance of certain species, and thus can lead to a change in 
species composition. 



27 
 

The sensitivity of the physical environment to the hazards has knock-on effects for the 
human use of that environment, and it is important to note that these changes will not 
always be negative. So, for example, the exposure of eastern South Africa to an increase 
in rainfall, when much of the area is already semi-arid, could lead to an increase in crop 
productivity (if the distribution throughout the season is favourable to crop growth); 
whereas an increase in rainfall amount of similar quantity in an area that is already 
prone to flooding could cause problems. From the planner’s perspective, different 
economic sectors such as population, agriculture, water, energy, tourism, fisheries, 
health, and biodiversity will all differ depending on their sensitivity to the hazards and 
perturbations to which they are exposed. (DoDMA, 2015) 
 
 

 
High and very high sensitivity is observed in the Central and Southern regions. High 
poverty levels, high levels of malaria susceptibility/suitability, high percentage of poor 
wall material (mud, and unburnt bricks), higher percentage of female headed households 
and higher levels of infant mortality are contributing more to the higher sensitivity of 
these regions. (Source: DoDMA, 2015) 

7.5.3 Adaptive Capacity 
Infrastructure, poverty, economic wealth, education index, health expenditure, access 
to improved water, subscription to cellular network, travel time to nearest city, 
insurance system, market, etc. The impacts of climate change are a function of 
exposure to hazards and perturbations and sensitivity of the affected environment. 
They are also mediated by the human characteristics of the society in which they occur.  
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The adaptive capacity of society is correlated with various social factors, including 
gender, ethnicity, religion, class and age.  Together these social factors tend to give rise 
to differences in human capital (such as levels of education and status of health), 
financial capital (wealth) and access to governance and institutions, which in turn affect 
ability to anticipate, cope with, and respond to change).  Since these all vary on the 
micro scale, this is particularly important when working at sub-national level.  It may be 
the case, for example, that an entire sub-region will be exposed to the same climate 
parameter or hazard, such as a cyclone.  The physical environment in the sub-region 
may be such that its sensitivity is similar across the whole area for example in the case 
of a coastal location.  But even so, the cyclone is likely to affect different members of 
the sub-region in different ways, depending on their adaptive capacity.( DoDMA,2015) 

 
 

 
Hotspots with relatively high and very high lack of adaptive capacity (low adaptive 
capacity) are found in various areas in the whole country. This is contributed more by the 
lower levels of education of mothers heading households, lower literacy levels in 
Southern and the lakeshore districts and low levels of the percentage of areas under 
irrigation. (Source: DoDMA, 2015) 
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 Socio-
economic 
Aspects 

Existing situation Specific 
needs/gaps 

Sources of information 

a)  Livelihood 
systems 

Approximately 80 percent of 
Malawians depend on renewable 
natural resources for livelihoods 

Fund local 
strategies that can 
address climate 
change 

 

b)  Local 
Perceptions 

? ? ? 

c)  Indigenous 
knowledge 
and practice 

The planting of early maturing 
crops, adoption of hardy varieties 
of crops and selective keeping of 
livestock in areas where rainfall 
declined. 

Indegionious 
knowledge should 
be incoperated 
when developing 
climated related 
policies. 

Ajani, E. N., Mgbenka, R. 
N., & Okeke, M. N. 
(2013). Use of 
indigenous knowledge 
as a strategy for climate 
change adaptation 
among farmers in sub-
Saharan Africa: 
Implications for policy. 

d)  Vulnerability    

  Exposure Exposure maps exists Developed by 
Department of Disaster 
Management Affairs (DoDMA) in 
2015 and produced by RCMRD 
using: 

 inter-seasonal precipitation 
trend(1981-2014) 

 Inter-seasonal co-efficient 
of variation in 
precipitation(1981-2014) 

 Inter-seasonal Temperature 
trend(2002-2014) 

 Flood frequency(1999-
2007) 

 Forest fires(2002-2012) 
 Drought physical 

exposure(1980-2001) 

Need for a recent 
vulnerability 
assessment 
Mapping 

DoDMA (2015), Malawi 
Hazards and 
Vulnerability Atlas. 

  Sensitivity  Sensitivity maps exist 
Developed by Department 
of Disaster Management 
Affairs (DoDMA) in 2015 
and produced by RCMRD 
using: 

 Soil Organic Carbon/Soil 
quality (1950-2005). 

 Poverty levels (2010-
11).Malaria suitability 
(2010). 

 Population density (2012). 
 Infant mortality rate (2008). 
 Wall building material (201-

11). 

Need for a recent 
vulnerability 
assessment 
Mapping 

DoDMA (2015), Malawi 
Hazards and 
Vulnerability Atlas. 
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 Female headed 
households(2010-11) 

  Adaptive 
capacity 

 Adaptive maps exist 
Developed by Department of 
Disaster Management Affairs 
(DoDMA) in 2015 and 
produced by RCMRD using: 

 Education Level of mother 
(2010-11). 

 Market accessibility (travel 
time to major cities/towns; 
2008). 

 Health infrastructure Index 
(2015). 

 Anthropogenic biomes (2001-
2006). 

 Irrigated areas (1990-2000). 
 Literacy levels(2008) 

Need for a recent 
vulnerability 
assessment 
Mapping 

DoDMA (2015), Malawi 
Hazards and 
Vulnerability Atlas. 

 

8. Constraints on the collection, analysis and usability of climate and weather 

information 

8.1 Lack of sophisticated climate tools 

The lack of sophisticated tools in the country is being exacerbated by poor networks of 
meteorological stations (Eludoyin, 2009). In Malawi, the current situation is that some 
weather stations have either closed or only record intermittently hence affecting the overall 
climate data adequacy and quality (Benson, 2010).  
 
8.2 Quality  

Good quality, trustworthy data is a necessary condition for effective natural disaster risk 
management and all areas of public action. Strengthening and sustaining information 
systems in Malawi and other low-income countries as a public good has to be an 
international priority. The DCCMS has set the quality control system for ensuring that data is 
checked for errors. Through this system all errors and mistakes originating from the 
stations, measuring instruments, data transmission or data entry stages are detected and 
eliminated in as far as possible while maintaining original values. 
 
In some of the basins like Lake Chilwa Basin, the adequacy and quality of data is determined 
by the end users who examine it to check if meets their needs. In the agriculture sector, for 
instance, this exercise is undertaken by the Rural Development Programmes (RDPs). These 
are district-based agriculture offices located across the country. Despite this arrangement, 
presentation of incorrect and inconsistent data by the Extension Planning Areas (EPAs) has 
been a major gap associated with adequacy and quality of climate data in the agriculture 
sector, which is not surprising considering that there has been a growing concern on the 
inadequacy of climate data worldwide although the situation is worse in developing 
countries (Jagtap, 2008).  
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In Lake Chilwa Basin, an area in the south east of Malawi in southern Africa,  it is reported 
that District Agriculture Development Officers (DADOs) lamented that quality of data 
generated at the EPA is compromised due to heavy workloads on extension personnel that 
is exacerbated by the influx of nongovernmental organisations (NGOs) that constantly 
demand their services. 
 
Despite all this, Malawi has a record of relatively dense network of meteorological stations 
at national level, which collect precipitation and daily minimum and maximum air 
temperature. In some cases, the record is quite lengthy for these data which goes back to 
the late 1800s. However, currently the large proportion of this dataset, covering the entire 
country, is trapped on mainframe computer tapes for a computer that is no longer in 
operation (Benson, 2010). In response, the International Environmental Data Rescue 
Organization (IEDRO) is set to enhance data storage by collecting weather information from 
Malawi and other countries with plentiful and important historical weather data which need 
to be converted into usable digital format. This is deemed to have improved the status of 
climate data in these countries (International Data Rescue News, 2009). 
 
Adequacy and quality of climate data also relies on the systems involved. Most 
Meteorological systems which have the capacity of handling climate data, have emphasized 
the delivery of meteorological and hydrological products and neglecting the complementary 
role of supporting users’ decision-making processes, which can only be achieved by working 
more closely with users/stakeholders (Roger, 2010). 
 

8.3 Appropriateness of scale  

Even with the limited nature of the use of weather and climate information, a number of 
perceived limitations of existing weather information were raised in earlier research done. 
These limitations include appropriateness of scale, accessibility, policy planning cycles, and 
timing, which act to impede the use of climate and weather information in decision-making. 
One  of  the  challenges  of  the  current  information  is  that  it  is  not  downscaled  
sufficiently–the geographical  range  of  the  information  is  too  large.    The Director  of  the  
Department  of  Agricultural Extension Services (DAES) in the Ministry of Agriculture and 
Food Security (MoAFS) claimed “this downscaling was extremely important in order to  
ensure  that  weather  and  climate  information  is  not  generalised  over  a  number  of  
different agricultural zones”. According to DoDMA, the lack of downscaling is due to the 
hardware/ equipment the DCCMS have access to.  This means that they cannot pick up 
sudden extremes e.g. heavy rain and strong winds.  In  addition  to  this,  the  skill  level  of  
the  seasonal  forecasts  provided  by DCCMS is perceived not to be high enough to cope 
with the increasing variability and uncertainty. In turn, this is  reducing  the  potential  uses  
of  the  current  information and  highlights  need  for  higher  resolution climate data over 
both spatial and temporal scales. 
 
8.4 Communication  

Earlier interviewees done from the Environmental Affairs Department (EAD) in the Ministry 
of Environment and Climate Change Management (MECCM) as well as from the Department 
of Agricultural Extension Services (DAES) In the Ministry of Agriculture and Food Security 
(MoAFS), made the point that information is not packaged in a form (i.e. scenarios) that 
decision makers could use but were instead only provided with raw data and no analysis of 
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the trends in, or implications of, this data. There is therefore a lot of uncertainty around the 
variety of information. This can mean that end-users of this data, for example farmers, may 
not receive such information. This demonstrates that using information to inform planning 
and decision-making is not just  about the  information  itself,  but  also  having  it  
effectively communicated in  a  format  that  is accessible to a range of decision-makers. 
 

8.5 Interpretation 

Another challenge, also identified by Department of Disaster Management Affairs (DoDMA) 
and a representative from the Ministry of the Elderly and People with Disabilities 
(MoEPWD), is the packaging of information and that the terminology used by Department 
of Climate Change and Meteorological Services (DCCMS) is not easily accessible to all who 
need to use it. Communications from  Department of Climate Change and Meteorological 
Services (DCCMS) tend to  be  at  the  national  level  and  are  then  meant  to  be“ 
interpreted”  for  local  level  populations.   
 

8.6 Lack of manpower  

Climate sectors with in the country are faced with: 
 Inadequate and/or inadequately skilled or trained manpower resources 
 Low Morale of public servants; and 
 Limited staff incentives especially in the public service 

 
9. Opportunities and Ways Forward 

Malawi, in general, requires a hands-on approach to improve the climate data capture and 
management system at its all levels. Improvements should be made in the quality and 
appropriateness of data collected through networking, development and use of innovative 
technologies and capacity building. Increased recognition of the devastating impact of 
climate change and the need for adaptation, innovations in information and communication 
technologies, and increased civil society participation in development activities are some of 
the opportunities that should be utilized for propagating rigorous efforts in building climate 
data management capacity in the country. 
 
There is also a need for institutionalizing climate data management training within all 
climate data collection stations, which would encompass collecting, processing, storing, 
updating, packaging and/or disseminating of data and information to various stakeholders. 
In addition, there is need to provide equipment and training for community collection of 
local climate data to improve access to weather data and to enhance climate projections. 
Recommended also is the establishing of a website for information dissemination and 
sharing, which would also act as a backup for the climate data. This would be coupled with 
utilisation of existing technologies such as Geographical Information System (GIS) and 
Remote Sensing. Other opportunities could be strengthening the capacities of local 
communities, district councils, and national agencies that usually respond to emergencies 
through trainings and improved emergency services. 
Finally, developing advanced partnerships between the government and private sector is a 
solution where government investment in meteorological services is likely to remain a small 
part of overall spending. National consortia involving a wide group of stakeholders with 
mutual interests in weather and climate information can collectively fund, maintain and 
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utilize observing networks. However, a framework is needed to ensure that all socially-
relevant information is exchanged freely and remains freely available in the public interest. 
 

10. Conclusion 

Malawi faces more intense and frequent climate-related disasters including floods, 
droughts, and extreme weather events that threaten loss of life, assets, and food security. 
Vulnerability to climate change impacts is high, with shifts in the rainfall season, longer dry 
seasons, and reductions in the growing season already occurring. 85% of the population 
lives in rural areas, with over half in poverty and most engaged in smallholder agriculture. 
Addressing a problem like this require detailed  acquisition, synthesis and analysis of data 
and the distribution of understandable climate information to policymakers and as well as 
improving climate databases, and also enhancing and scaling-up climate information 
sharing. Efforts to create a modern real-time, climate system requires strengthening 
capacities of national and regional institutions and existing networks to use and disseminate 
climate information to assist development planning. This can be enhanced through  
strengthening  the capacity of the various ministries involved in climate data management 
as this will enable them  deploy appropriate climate information and best practices in order 
to effectively implement climate-proof policies and practices that can help them become 
more resilient and productive under changing climate. And therefore People need to know 
what to do with this enhanced weather information. 
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