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Summary

Future Climate for Africa (FCFA) is generating 
fundamentally new climate science focused on 
Africa, and ensuring that this science has an impact 
on human development across the continent.

About FCFA

FCFA consists of five research consortia who are 
undertaking research to significantly improve the 
understanding of climate variability and change 
across Africa and contributing to improved medium 
to long-term (5-40 year) decision-making, policies, 
planning and investment by African stakeholders 
and donors.

About UMFULA

UMFULA: Uncertainty Reduction in Models for 
Uncertainty Development Applications aimed to 
improve climate information for medium-term (5-40 
year) decision-making in the water-energy-food nexus 
in central and southern Africa, with a particular focus on 
Tanzania and Malawi. The team generated new insights 
and more reliable information about climate processes 
and extreme weather events and their impacts on water, 
energy and agriculture for the region.

UMFULA was an interdisciplinary  global consortium of 
14 institutions (8 of which are based in Africa) specialising 
in cutting-edge climate science, impact modelling and 
socio-economic research. In-country engagement was 
led in Malawi by Lilongwe University of Agriculture and 
Natural Resources and the Malawi University of Science 
and Technology, and in Tanzania by Sokoine University 
of Agriculture. Collaborations with key government 
agencies in Malawi and Tanzania were part of the co-
production approach to design climate information 
relevant for decision-making.

Panel discussion on “how can climate information build a resilient Malawi”  
co-hosted in 2017 with MUST and the Civil Society Network on Climate Change, 
with speakers from the Environmental Affairs Department, Department of 
Climate Change and Meteorological Services and UNDP. Credit: CCKE

https://futureclimateafrica.org/
https://futureclimateafrica.org/project/umfula/
https://futureclimateafrica.org/project/umfula/


Understanding the context 
of decision-making around 
climate change

Improving the understanding 
of central and southern 
Africa’s climate

Malawi and Tanzania’s locations in between two major 
climate systems means it is difficult to predict rainfall over 
the countries. Knowledge gaps around the functioning 
of central and southern Africa’s climate impedes the 
ability to project future climate in the region.

Applying a Decision-
Making Under Uncertainty 
(DMUU) approach to planning 
decisions

UMFULA’s climate science team improved the 
understanding of several features of central and 
southern African climate through the following:

Improved understanding of interaction between El 
Nino Southern Oscillation (ENSO) and cloud bands 
which influence widespread rainfall and extreme 
rainfall events over southern Africa. 

Examined the representation of the Angola Low 
regional circulation feature in climate models, and 
how the Angola Low pressure system and South 
Indian Ocean high pressure system is affected by 
ENSO. 

Assessed key moisture transport pathways from the 
Congo Basin into central Africa. 

Assessed confidence in model simulations of rainfall 
including; annual cycles of cloud bands, simulations 
of rainfall over southern Africa, projected rainfall 
in central Africa, the influence of ENSO, and future 
projections over southern Africa. 

Installed the first LIDAR automatic weather system 
in Cameroon to provide new insights into climate 
dynamics over central Africa. 

UMFULA produced key insights into whether and how 
climate information can be used to inform cross-sectoral 
decision-making. This included:

Robust decision-making for the Shire River Basin, 
Malawi

While advances in climate research can further the 
understanding of the drivers of variability and inform 
assessment of confidence in models, waiting for better 
model projections is not viable when decisions are 
being made now on major infrastructure investments 
with long lifespans.

UMFULA applied a Decision-Making under Uncertainty 
approach in two pilot studies: 

The Shire River Basin is a major outflow of Lake Malawi 
and is a vital source of hydropower, irrigation, and 
biodiversity. UMFULA, with government stakeholders, 
co-produced a Water Evaluation and Planning (WEAP) 
Model to project the range of future lake levels between 
2021-2050. Variability in projections underlines the need 
for robust decision-making in light of uncertainty to 
make choices that will perform well regardless of future 
conditions.

Understanding trade-offs in the Rufiji River Basin, 
Tanzania

The Rufiji River Basin accounts for half of Tanzania’s 
river flow, providing water for domestic use, irrigation, 
livestock, and ecosystems. Additional socio-economic 
development and hydropower generation are planned 
through the Southern Agricultural Growth Corridor 
of Tanzania (SAGCOT) and Rufiji Hydropower Project. 
UMFULA regionalised a global hydrological crop model 
to project future scenarios for river flow between 2021-
2050 and then used coupled hydrological systems and 
water resource models to provide the evidence base 
for identifying trade-offs in decision-making on water 
allocation.

Analysis of the political economy in Malawi 
and Tanzania to understand how ideas, power 
and resources converge to create an institutional 
environment that supports or constrains climate 
action

Identifying climate information needs for 
Southern Africa

Identifying how carefully designed capacity 
building in the ministries is an essential condition 
for effective climate adaptation

How producers and users of weather and climate 
information can co-produce seasonal weather 
information and advisories  through participatory 
scenario planning
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Examining the impacts of future climate changes on crops and livelihoods. 

Investigating relevant climate metrics and identifying viable adaptation options for tea production in 
Malawi as part of the joint UMFULA and HyCRISTAL CI4Tea project.  

Considering equity issues of large scale adaptation decisions for smallholder farmers.

What are the impacts of climate change on tea and 
sugarcane sectors in Malawi and Tanzania?

The tea and sugarcane sectors are vital for the economy and livelihoods in Malawi and Tanzania. Both crops 
are extremely sensitive to different climate conditions, and could be adversely affected by climate change. 
UMFULA aimed to improving the understanding of the impacts of climate change on tea and sugarcane 
sectors through:

Significant impacts of 
UMFULA’s work

Working with local partners to identify adaptation 
options 

Close collaborations with partners in the Shire 
River Basin and Rufiji River Basin allowed co-
exploration of adaptation options for robust 
decision making.

Contributing to national policy processes in 
Malawi

Sharing research through public engagement 
activities

Findings presented through various platforms 
including; Malawi’s first National Adaptation 
Symposium in 2018, lectures and clinic 
sessions with students at Sokoine University of 
Agriculture and the University of Dar es Salaam 
in Tanzania, participation in Africa Water Week 
and Adaptation Futures, as well as through 
various webinars. 

Partnership with National Meteorological and 
Hydrological Services

Made presentations to the National Technical 
and Steering Committees on Climate Change in 
Malawi.

Provided input to the draft National Resilience 
Strategy and its implementation plan in Malawi.

Provided key findings to members of the 
National Planning Commission of Malawi

Provided inputs to Malawi’s Third National 
Communication of Malawi

Partnership with Malawi’s Department of 
Climate Change and Meteorological Services 

(DCCMS) throughout the project, including 
during project planning processes, which 
led to the co-production of country climate 
projections. 

Early Career Researchers presented their 
key findings and impacts to the Tanzania 
Meteorological Agency and DCCMS.

Capacity building of Early Career Researchers

Postgraduate degrees awarded to 10 African 
(with 3 in progress) and 4 UK Early Career 
Researchers.

Taking UMFULA’s legacy 
forward
During the extension phase of UMFULA to March 2021, 
three main strands of work will be prioritised:

1. Co-producing narratives of plausible future 
climates, future water availability and possible 
adaptation options in the Shire River Basin, Malawi.

2. Migrating the model from Rufiji River Basin to a fast 
open-sourced model on an online platform and 
hosting a workshop with Tanzania stakeholders to 
evaluate climate change and potential trade-offs in 
the basin.

3. Determining the future characteristics of extreme 
rainfall events over Malawi and Tanzania resulting 
from deep convection and tropical cyclones.

These three strands of work will be complemented with 
two cross-consortia activities which include:

1. Double and triple-loop learning approach to co-
production for applied research.

2. Production of a book “Climate risk in Africa: 
Adaptation and resilience” (to be published by 
Palgrave Macmillan in 2020).
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Key resources:

Grantham Research Institute on Climate Change and the 
Environment (United Kingdom)

Kulima Integrated Development Solutions (South Africa)

University of Oxford (United Kingdom)

University of Cape Town (South Africa)

Sokoine University of Agriculture (Tanzania)

Lilongwe University of Agriculture and Natural Resources (Malawi)
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For more information visit https://futureclimateafrica.org/
project/umfula/ or contact info@futureclimareafrica.org or 

UMFULA Project Lead: Prof. Declan Conway d.conway@lse.
ac.uk

Malawi Lead: Dr. David Mkwambisi ddmkwambisi@gmail.com

Tanzania Lead: Prof. Japhet Kashaigili jkashaigili@gmail.com
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Twitter: future_climate 
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The current and future climate of central and southern Africa. 
What we have learnt and what it means for decision-making 
in Malawi and Tanzania

How can we improve the use of information for a climate-
resilient Malawi? 

Projecting future water availability in Lake Malawi and the 
Shire River basin

Future climate projections for Malawi

Designing a process for assessing climate resilience in 
Tanzania’s Rufiji river basin 

Future climate projections for Tanzania

Partner organisations:

UMFULA team photo at the Annual Meeting 2018 in Tanzania. Credit: CCKE
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