
June 2020

IMPALA:Improving Model ProcessesFor 
African Climate

IMPALA: Improving Model Processes For African Climate 
aimed to improve the understanding of Africa’s climate 
and the mechanisms of future change, and thereby helped 
provide high-quality information that is crucial for effective 
decision-making across the continent. IMPALA led to a 
step-change in climate model prediction capability, and 
delivered information on scales that was not previously 
available across many parts of sub-Saharan Africa.

The IMPALA project tackled a major scientific hurdle that limits decision-makers from using climate information; current 
climate models only have a modest ability to capture African climate systems. Because of this and the limited knowledge 
of the drivers and dynamics of the African climate, there is large uncertainty and low scientific confidence in important 
aspects of the projections for Africa’s climate in the next 5–40 years -  the lifespan of many development projects being 
designed today.  

With its  team of climate scientists from UK and African 
institutions, IMPALA implemented model developments 
and evaluated the performance benefits on model 
prediction capability over the African continent. In turn, 
this improved model performance underpins reduced 
uncertainty in climate predictions over the next 5-40 years.

About IMPALA

Research Consortium 
Summary

About FCFA

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.

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.

IMPALA’s approach to 
improving model predictions

IMPALA focused model improvement on a single multi-
temporal, multi-spatial resolution model, the Met Office 
Unified Model (MetUM), to allow rapid pull through of 
improvements made in the project into improved African 
climate modelling capability. This focus aids rapid progress 
which may then be exploited by the wider modelling 
community as the methodology, new understanding, and 
process-based evaluation can be applied to all climate 
models. Simulations of global R25 (left) and CP4-A (right) models over Africa.
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https://futureclimateafrica.org/project/impala/




Improvements in model imbalances in hemispheric 
albedo to improve simulation of rainfall within the 
Inter Tropical Convergence Zone (ITCZ).

Addressed modeling errors of remote processes 
and pathways which control Africa’s climate, 
including variability of  the East Africa Short Rains, 
East Africa Long Rains, West Africa Monsoons,  and 
diagnosing remotely forced systematic errors over 
Africa. 

IMPALA has developed the first very high-resolution 
pan-African regional climate model (grid-spacing of 
around 4km) that better captures key processes such as 
convective storms and local-scale weather phenomena 
including extremes, and it provides new understanding 
of the roles played by these processes in African climate 
variability and change. The model is called CP4-Africa. 
The improved knowledge and new simulations are being 
used by scientists in the four regional research projects 
(AMMA-2050, FRACTAL, HyCRISTAL and UMFULA). This 
will deliver more reliable information for decision-makers 
and scientists in a range of sectors including agriculture, 
urban and rural water resources, health and infrastructure 
management and renewable energy.

How IMPALA went about 
improving climate 
information for Africa
IMPALA’s work on model improvement over Africa was 
carried out through the following activities:

1. Improving the understanding and evaluating the 
representation of large scale modes of variability 
which influence the African climate through 
teleconnection pathways. 

3.     Identifying, reviewing and prioritising pan-African
metrics focused on process-based analysis and indices 
with impact relevance. Partnerships with African-
based experts played a crucial part in evaluating 
model performance and defining regions. 

Analysis of cloud bands or Tropical Temperate 
Troughs over Southern Africa. 

Evaluation of drivers of the main rainfall season 
over Central Africa.

Evaluation of West African precipitation and 
temperature on annual, seasonal and monthly 
timescales.

Evaluation of the representation of low-level 
moisture for seasonal rainfall extremes over East 
Africa. 

The development of a Model 
Evaluation Hub for Africa

LaunchPAD (Priority on African Diagnostics) is a 
15-month research programme that aims to improve 
the availability and use of climate information on 
5 – 40-year timescales through climate model 
evaluation with an African lens, designed to improve 
the understanding of how models represent climate 
over African regions. LaunchPAD is a key part of 
the FCFA IMPALA legacy in improving, sustaining 
and progressing the African climate model work 
and maintaining and extending the collaboration 
and network between British and African research 
institutions.

The LaunchPAD team includes 5 Co-Investigators (Co-
Is) and 10 early career fellows in 4 African universities 
(several of whom were IMPALA early career 
researchers) , as well as a full-time software engineer, 
research associate, and 3 Co-Is in the UK. The main 
objective of LaunchPAD is to develop evaluation 
tools that can be automated across climate models. 
Climate model evaluation research can be very time 
consuming – by automating the analysis, the team 
hopes to make it much easier and quicker for other 
scientists and model developers to find out how new 
models represent Africa.

2.     Improving the understanding and representation of
local processes. 

Improved representation of tropical convection, 
both through improved parameterisation 
schemes in global models and in particular 
through the  use of  the convection-permitting 
CP4-Africa model to improve rainfall extremes and 
heatwave modelling on a 4.5km scale.

Improved representation of land-atmosphere 
interactions including soil moisture recovery, 
surface water budget and grassland phenology.

4.    Integrate advances in model development and
improvements for other work packages to improve 
climate change prediction capabilities. Characterise 
the impacts of model improvement on trustworthiness 
of processes driving climate change signals over 5 - 40 
year timescale, including role of convection-permitting 
resolution on main processes. 

Assessment of model changes incorporated into 
version GA7 of the MetUM - including an in-depth 
study of the representation of African Easterly 
Waves. 

New methodology using Perturbed Physics 
Ensemble to identify the sensitivity of specific 
climate parameters.

Implications of model improvements on 
assessment of climate change signals.  

https://futureclimateafrica.org/wp-content/uploads/2018/07/haywood-et-al-2016the-impact-of-equilibrating-hemispheric-albedos-on-tropical-performance-in-the-hadgem2-es-coupled-climate-model.pdf
https://futureclimateafrica.org/wp-content/uploads/2018/07/haywood-et-al-2016the-impact-of-equilibrating-hemispheric-albedos-on-tropical-performance-in-the-hadgem2-es-coupled-climate-model.pdf
https://futureclimateafrica.org/wp-content/uploads/2018/07/hawcroft-et-al-2018-the-contrasting-climate-response.pdf
https://futureclimateafrica.org/wp-content/uploads/2019/06/the-impact-of-indian-ocean.pdf
https://doi.org/10.1002/qj.3263
https://doi.org/10.1029/2019GL083544
https://futureclimateafrica.org/wp-content/uploads/2018/07/a-pan-africa-convection-permitting-regional-climate-simulation-with-the-met-office-unified-model-cp4-africa.pdf
https://doi.org/10.1175/BAMS-D-16-0090.1
https://doi.org/10.1175/BAMS-D-16-0090.1
https://doi.org/10.1175/JAS-D-18-0183.1
https://futureclimateafrica.org/wp-content/uploads/2019/06/s41467-019-09776-9.pdf
https://doi.org/10.1029/2019GL082962
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For more information on IMPALA visit: 
https://futureclimateafrica.org/project/impala/, or contact
richard.graham@metoffice.gov.uk, or 
info@futureclimateafrica.org 

www.futureclimateafrica.org

Twitter: future_climate 

University of Leeds (United Kingdom)

University of Nairobi (Kenya)

University of Oxford (United Kingdom)

University of Reading (United Kingdom)

University of Yaoundé (Cameroon)

Maintaining key networks between UK and African 
scientists, IMPALA scientists will continue working 
on model improvements with an Africa focus 
particularly incorporating new developments in 
modelling convection. 

Inform future model development and interpretation 
through new analysis and understanding CP4-Africa 
simulation. 

Taking IMPALA’s legacy forward

Deliver user-relevant information through linking 
to FCFA pilot projects and improve access to CP4-
Africa data for African Partners. 

Promote CP4-Africa science and data availability 
to scientific and user communities through the 
development of a CP4-Africa Guidance Document. 

Produce a ‘high level’ scientific paper to be published 
in BAMS to detail progress made through CP4-Africa.

IMPALA researchers installing a LIDAR system
at the University of Yaounde1 in Cameroon

http://www.metoffice.gov.uk/
http://acmad.net/new/?q=en/home
http://acmad.net/new/?q=en/home
http://www.ceh.ac.uk/
http://www.uct.ac.za/
http://www.exeter.ac.uk/
http://www.leeds.ac.uk/
http://www.uonbi.ac.ke/
http://www.ox.ac.uk/
http://www.reading.ac.uk/
https://facsciences.uy1.cm/

