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Outline
● Where sub-seasonal forecast skill and forecast use overlap – a co-production approach

● Skill – examples of regime-dependent skill, drivers of predictability controlling East African 
rainfall variability. 

● Use – examples of co-production from the Global Challenges Research Fund (GCRF) 
African Science for Weather Information and Forecasting Techniques (SWIFT) sub-seasonal 
forecasting testbed.

● Taking learning into new projects in Flood and Tropical Cyclone early warning (ACACIA*) 
and Renewable Energy decision-making (POWER-Kenya*). 

*ACACIA  - Anticipatory Climate Adaptation for Communities in Africa                   
*POWER-Kenya - Potential of sub-seasonal Operational Weather and climate information 
for building Energy Resilience in Kenya
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Scientific understanding 

Do we understand the large-scale drivers that influence 
African weather on sub-seasonal timescales? 
[e.g., Madden Julian Oscillation (MJO), El Niño Southern 
Oscillation (ENSO), Indian Ocean Dipole (IOD), land surface 
conditions, regional SST anomalies]

Do we understand the link between the large-scale driver and 
the local weather? 
[e.g., through changes in horizontal & vertical wind shear, wind 
direction, moisture availability, vertical instability]. 

Modelling

Can models represent the large-scale drivers? 
Can models also represent the local response to large-scale? 
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Application

Can we make forecasts useful, useable and used? 

fit for purpose 

communication
accessibility

trust 
legitimacy
agency  





A co-production approach

Co-production: brings together different knowledge 
sources, experiences and working practices to jointly 
develop new knowledge for addressing societal problems of 
shared concern. 

• Weather context: transforms users' role from recipient of 
information to participant in knowledge generation 
process. 

• Co-production approach: shifts the emphasis from a 
supply-driven forecast product to a demand-led process

Future Climate For Africa (FCFA) 
Manual for Co-production in 
African weather and climate 
services (Carter et al. 2019). 

Ten principles for good co-production 



A co-production approach

Adapted and synthesized from Carter et al 2019 Manual for Co-production (FCFA) 

Co-production: brings together different knowledge 
sources, experiences and working practices to jointly 
develop new knowledge for addressing societal 
problems of shared concern. 

Sub-seasonal Forecasting testbeds: a forum where 
prototype forecast products are co-produced and 
operationally trialled in real-time. Examples: 
• GCRF African SWIFT (2019-2021) – S2S Real-

Time Pilot. 

• ACACIA – TC and flood early warning in 
Madagascar and Ethiopia (2024 – 2028)

• POWER-Kenya – Energy (2025- 2027)
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SKILFUL
• Oct-Dec (OND) – mean state biases affect 

teleconnections – Indian Ocean Dipole (IOD) 

• Mar-May (MAM) – skill affected by poor 
response to large-scale driver  - Madden 
Julian Oscillation (MJO)

• Jul-Sep (JAS) – links to subtropical highs 

East Africa focus 



Indian Ocean Dipole (IOD) is a known interannual driver of 
variability 

But systematic biases affect the teleconnection in climate models

Oct-Dec (OND) skill East Africa

Gler et al. 2025  (in prep; 
UoR PhD student) Exploring IOD 
in CMIP6 and GloSea6



MAM skill

de Andrade et al. 2021



dry wet



USEFUL
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How? 

Examples of a co-production approach in 
practice: 

Sub-seasonal Forecasting testbeds: a forum 
where prototype forecast products are co-
produced and operationally trialled in real-time. 

• GCRF African SWIFT (2019-2021) – S2S 
Real-Time Pilot. 

• ACACIA – TC and flood early warning in 
Madagascar and Ethiopia (2024 – 2028)

• POWER-Kenya – Energy (2025- 2027)















Co-production lessons taken forward into new projects

● Ensure sufficient resource to support the co-production process
Process suffers if sufficient resource is not invested in the early, relationship 
building stages. 

● Support capacity building in all groups involved
Co-production is a new way of working for many, requires capacity building of all 
groups. Strengthening decision-makers’ understanding of key forecast concepts. 

● Include decision-makers in forecast evaluation 
Systematic meteorological verification of new products is key, and ongoing. New 
product only as useful as the decisions it’s able to support, this requires user 
evaluation. It is an iterative process. 

● Direct access to forecast data was transformational for African NMHSs
Enabling agency to make user-directed iterations. 
e.g. Multi-variable metrics, user-defined thresholds, bespoke visualisation.

Hirons et al. 2021 https://doi.org/10.1016/j.cliser.2021.100246

https://doi.org/10.1016/j.cliser.2021.100246


Health: Exploring beyond the 
ensemble mean; uncertainty of dust; 
integrating climate thresholds into 
health operations

Energy: Moving beyond 
hydropower applications

Food and Tropical Cyclone 
Early warning: Applying a 
co-production approach



POWER-Kenya: Potential of sub-seasonal Operational Weather 
and climate information for building Energy Resilience in Kenya



● Kickoff workshop in Nairobi in March 2025

● Engaging with Kenyan energy stakeholders to co-
define weather-driven energy stress events 

● Workshop outcomes shape research co-design 

○ Focus on Wind and Solar

POWER-Kenya: Potential of sub-seasonal Operational 
Weather and climate information for building Energy 
Resilience in Kenya (2025 – 2027)



Anticipatory Climate Action for Communities In Africa 
(ACACIA) WP3 and WP4 Teams ACACIA (Horizon Europe)

ACACIA is funded by the European Union 
under Grant Agreement No. 101137847

https://acacia-climate.net

https://acacia-climate.net/
https://acacia-climate.net/


Climate Information |

ACACIA WP4: Informing Testbed co-design
Exploring seasonal calendars in Madagascar Focus Groups

J

A

J

O

N

D F

M

M
JA

S

Seasonal 
Outlook before 
the season

Main cyclone season. Radio alerts 
3-4 days in advance. Nowcasting -
movement of clouds used by elders

Evacuation, water collection for storage, 
reinforce buildings (roofs), remove tree 
branches, food and candle storage, seed 
storage for re-planting

Strong winds and flooding, landslides., 
debris. Stop fishing. Evacuate to safe zone or 
just “stay home”, feel “stuck”. 
Flooding stops activities: women weaving, 
brooms; can’t get produce to market. Limited 
access to products (e.g. soap & petrol). 
Limited savings for contingency. Sell 
livestock. 

~2 weeks for water to recede and roads passable. 
Recovery quicker in urban area. Repairing and 
cleaning damaged housing. Re-planting; make use of 
moisture- grow new crops on riverbanks (tobacco, 
sweet potatoes, potato)
Famine and illness: poor water quality - children get 
diarrhea.

“Back to normal” main 
activities: tending to fields, 
accessing markets. Harvest -
Jul/Aug; plenty “party 
months” food & cash 
available

Prepare | During | After | Recovery | Testbed cycle | 



Madagascar
First Baseline Testbed complete: JFM 2025
Weekly online forum between forecast 
producers (15), forecast users (10) and 
researchers (13).

ACACIA sub-seasonal forecasting Testbeds

Ethiopia 
Focus on flooding in the Awash basin 
during JAS
First baseline testbed in JAS 2025



• A co-production approach is needed to develop reliable and actionable 
weather and climate services that are equitable and sustainable.

It is important that communities continue to work together in transdisciplinary 
teams to maximise forecast value. 

• To do so effectively takes time and resources and long-term trusted 
partnerships. 

How can we move away from cycles of project funding which perpetuate 
project-initiated services that are not sustainable? 

• Direct access to forecast data is crucial for these tools to be locally 
owned and sustained by African Met services

This does not stop at the data being ‘available’ but rather working together to 
ensure sufficient capability to incorporate available data into existing operating 
procedures.

ACACIA/POWER-Kenya PDRA Job opportunity at University of Reading. 
Deadline 30/04/2025

Summary



Sub-seasonal Applications for 
Agriculture and Environment (SAGE)
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