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FRACTAL: Future Resilience for 
African Cities and Lands

The FRACTAL (Future Resilience for Africa Cities and 
Lands) team aimed to advance understanding of 
southern Africa’s climate, notably processes, as well as 
regional and local trends, and to work with decision-
makers to integrate scientific knowledge into climate-
sensitive decisions at the city-regional scale (particularly 
decisions relating to water, energy and food with a 
lifetime of 5 to 40 years). FRACTAL worked to varying 
degrees with team members in nine southern African 
cities: Blantyre, Durban, Cape Town, Gaborone, Harare, 
Johannesburg, Lusaka, Maputo, Windhoek.

Research Consortium 
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 FRACTAL

The project included researchers, engineers, government 
representatives, NGOs and other stakeholders in learning 
processes to better understand risks that will likely be 
exacerbated by climate change in southern African cities, 
particularly related to resource management and urban 
development. These learning processes also resulted in 
the co-production of  relevant climate knowledge to 
support resilient development pathways.

Participants share their reflections on the final day of the 
FRACTAL Annual General Meeting 2019. Credit CCKE

http://www.fractal.org.za/
https://futureclimateafrica.org/wp-content/uploads/2020/05/fcfa_-country_summary_malawi_blantyre.pdf
https://futureclimateafrica.org/wp-content/uploads/2020/05/fcfa_country_summary_south_africa.pdf
https://futureclimateafrica.org/wp-content/uploads/2020/05/fcfa_country_summary_south_africa.pdf
https://futureclimateafrica.org/wp-content/uploads/2020/05/fcfa_country_summary_botswana.pdf
https://futureclimateafrica.org/wp-content/uploads/2020/05/fcfa_country_summary_zimbabwe.pdf
https://futureclimateafrica.org/wp-content/uploads/2020/05/fcfa_country_summary_south_africa.pdf
https://futureclimateafrica.org/wp-content/uploads/2020/05/fcfa_country_summary_zambia.pdf
https://futureclimateafrica.org/wp-content/uploads/2020/05/fcfa_country_summary_mozambique.pdf
https://futureclimateafrica.org/wp-content/uploads/2020/05/fcfa_country_summary_namibia.pdf
https://futureclimateafrica.org/


How did FRACTAL do things 
differently?

Challenging the information and communication 
deficit framings (i.e. the idea that scientific 
information is not yet adequate to inform decisions); 
focusing instead on connecting city actors to 
existing science through in-depth transdisciplinary 
research.

Embedding researchers in city councils and regular 
in-city learning labs to support social learning 
involving all partners and city actors

Strong focus on understanding governance of 
southern African cities and looking for  opportunities 
to support climate-related decision-making.

Involving city actors in interrogating how climate 
change information is  constructed, including 
decisions on underlying assumptions, trading 
certainty against risk of error, communication etc.

Using co-produced climate risk narratives or stories 
of the future for city-regions to support dialogue 
around climate change and engagement with 
uncertainty.

A climate information distillation framework to 
support transparent and collaborative climate 
information construction.

Why the need for a different 
approach?

FRACTAL was borne of the frustration that even though 
much of  the climate change information being produced 
is useful, very little is actually informing decisions, 
especially in southern African cities. Traditionally, climate 
change information is produced and packaged for ‘users’ 
with the idea that it will fit neatly into a decision-making 
process. Decision-makers and planners sometimes feel 
overwhelmed by  the availability of climate change 
information that is shared through reports, portals, 
platforms, hubs, etc. usually in a format that requires 
specialised skills for interpretation.

The novel approaches FRACTAL 
used in Southern African 
cities 

Not all information that is being produced is relevant 
to the scale at which decisions are made and, more 
importantly, not all information is significant for local 
priorities, plans and decision stages. Those making 
decisions in southern African cities have also generally 
not had opportunities to engage with concepts of 
uncertainty associated with climate change information. 
In many cases, the request for more ‘precise’ information 
results in scientists making decisions about ‘trading’ 
uncertainty for risk of being wrong about the future. 
(i.e. not considering a broader range of plausible future 
scenarios). Scientists traditionally make these choices 
under pressure, while the potential consequences of 
these choices are borne by decision-makers and those 
who might experience the impacts of climate change 
in the future. The complexity of the climate change 
challenge is exacerbated in cities, which are dense 
hotspots of rapid, social, economic, and environmental 
change.

FRACTAL aimed to support deeper engagement and 
learning for scientists to understand decision contexts of 
southern African cities, and for those making decisions to 
gain literacy in climate change science and information 
(including assumptions and challenges) so that these 
groups might interrogate, (co)produce and apply 
climate information to support resilient development of 
southern African cities into the future.

FRACTAL supported several novel approaches to 
bridge divides between different stakeholder groups 
including researchers, decision-makers and civil society. 
These approaches built common knowledge among 
city stakeholders; related to the intersection of climate 
variability and change with developing cities and 
risks. Each stakeholder group offered their unique and City of Windhoek’s Climate Change Strategy Stakeholder Workshop in 2018. 

Credit: FRACTAL team member

Participants co-explore burning issues in their city during 
learning labs in Lusaka. Credit: Bettina Koelle

http://www.fractal.org.za/wp-content/uploads/2017/04/Brief-co-co-trans_post-review.pdf
http://www.fractal.org.za/wp-content/uploads/2017/04/Brief-co-co-trans_post-review.pdf
http://www.fractal.org.za/wp-content/uploads/2019/07/Pretorius-L-et-al-Embedded-Researcher-approach.pdf
http://www.fractal.org.za/wp-content/uploads/2017/03/RCCC-FRACTAL_wps-7-City-Learning-Lab-V4.pdf
http://www.fractal.org.za/wp-content/uploads/2017/07/Research-methods-for-decision.pdf
http://www.fractal.org.za/wp-content/uploads/2020/04/FRACTAL-learning-workin-paper_layout.pdf
http://www.fractal.org.za/wp-content/uploads/2018/09/Learning_climate-narratives-briefing-note.pdf
http://www.fractal.org.za/wp-content/uploads/2019/06/Distillation-briefing_1.pdf
http://www.fractal.org.za/fractal-theory-of-change/
http://www.fractal.org.za/fractal-theory-of-change/


Embedded Researchers (ERs) were funded by 
FRACTAL and occupied positions within the local 
city council offices as well as at the local partner 
university.  The ERs proved instrumental in linking 
research to existing city processes and navigating 
the complexities involved in this. Along with the 
local academic Principal Investigators, the ERs 
drove the in-city research and organised regular in-
city focussed dialogues and broader learning labs.

important perspectives to understand problems as well 
as potential responses. Some of these approaches are 
described below:

Embedded Researchers at the FRACTAL Annual General Meeting 2019. 
Credit: CCKE

Learning labs are engagements strongly focussed 
on mutual and integrated learning about identified 
development issues in cities. Drawing strongly on 
serious gaming, mess mapping and even improvised 
drama to encourage building trust, openness, and 
transparency, the labs had significant impacts and 
outputs in many of the cities. A strong principle 
of learning labs is a ‘level playing field’ where no 
single discipline or group dominated learning, and 
participants were encouraged and supported to be 
open to new perspectives and understanding.

Small Opportunity Grants (SOGs) were made 
available through several calls and proposal 
processes. Teams within  FRACTAL cities designed 
and undertook research relevant to the broader 
objectives of FRACTAL as the needs arose. This 
allowed for a strong element of emergence in the 
project.

Inter-city exchanges allowed researchers and 
city representatives to visit other cities  to share 
experiences and knowledge, as well as explore 
different approaches to dealing with climate risk.

Climate risk narratives were originally brought 
into the project to “short circuit” the process of 
interpreting complex climate information in the 

local context as well as facilitating engagement with 
uncertainty. Climate risk narratives involve multiple 
stories of the cities set in the future with each story 
capturing a particular climate possibility and the set 
of stories spanning the uncertain range of futures. 
While originally envisaged as a communications 
device for climate change information, the 
narratives rapidly transformed into a deliberation 
and co-production device supporting discussions 
related to current and future risks. Importantly, 
narratives were iterated several times, integrating 
knowledge from the broad groups of learning lab 
participants.

Stakeholders co-explore burning issues within their city during the 
first Learning Lab in Windhoek. Credit: FRACTAL team member

Disciplinary research was also undertaken to 
provide a foundation for trans-disciplinary research 
in cities.  Climate science research focussed on 
better describing and resolving contradictions 
between observations and model outputs, 
exploring linkages between climate processes 
at different scales, as well as understanding the 
added value of particular climate science methods 
(e.g. downscaling and high-resolution modeling) 
and outputs. This research provides a stronger 
basis for information distillation. Research on urban 
governance, decision-making and urban water 
modeling have provided further foundations for 
information distillation in the cities. An  example 
is the development of a water resource model 
(WEAP), implemented for the Lusaka and Kafue 
catchment, which was developed through bottom-
up processes with city stakeholders.

http://www.fractal.org.za/wp-content/uploads/2019/07/Pretorius-L-et-al-Embedded-Researcher-approach.pdf
http://www.fractal.org.za/wp-content/uploads/2017/03/RCCC-FRACTAL_wps-7-City-Learning-Lab-V4.pdf
https://doi.org/10.1371/journal.pone.0227915
http://www.fractal.org.za/wp-content/uploads/2018/09/Learning_climate-narratives-briefing-note.pdf


Significant Impacts:

Deep and ongoing involvement in Windhoek Integrated Climate Change Strategy and Action Plan (CCSAP).

Collaborative development of policy briefs on groundwater, water supply, water quality, and flooding in Lusaka.

Ongoing engagement with Lusaka City Council Councillors on climate risk and ward development planning (through the 
Lusaka Water Security Action and Investment Plan).

Coproduction of an online tool to map vector and waterborne disease risks in Maputo,

Support for initiating the Urban Resilience Hub in Maputo

Development of climate risk narratives in Blantyre, Gaborone, Harare, Lusaka, Maputo and Windhoek.

Input to the eThekwini biodiversity and climate change monitoring framework.

Training of councillors in climate science in Maputo, Lusaka and Windhoek.

Training of executives and other senior managers on Transformational climate change leadership.

Talanoa dialogues in Lusaka and Windhoek.

Sensitisation and support for the initiation of the Climate Change Desk under the Town Clerk in the City of Harare. 

In-depth capacity analysis through a Climate Capacity Diagnosis & Development (CaDD) tool in Lusaka and Windhoek.

A strong network of city and academic partners enthusiastic about pushing the process forward in each city.

Taking FRACTAL’s Lessons 
Forward:

The impacts of the productive relationships that have 
been formed through FRACTAL are notable. Equally as 
important, many lessons have been learned through 
‘dead ends’. Building on these lessons, ideas for scaling 
and/or deepening FRACTAL work have been developed, 
including those listed below:

Developing approaches to produce climate risk 
information on seasonal to decadal timescales that 
aligns with operation through to medium-term 
planning activities and mechanisms within cities. 

Testing mechanisms to streamline and sustain 
climate resilience learning processes to ensure 
the legacy of FRACTAL extends beyond the FCFA 
programme.

Implementing a novel and inclusive approach to 
‘mainstreaming’ climate change into planning 
by honing in on risks and opportunities (e.g. by 
integrating climate risk narratives) that intersect 
with spatial development plans of all governance 
types (state, customary etc.). This would happen 
through social learning processes similar to those 
of FRACTAL and would acknowledge the complex 
planning arrangements that are present in many 
parts of Africa.

Establishing an online distillation platform to easily 
and rapidly access climate data, publications, 
reports, etc., as well as increasing ability to analyse 
and interrogate this data (i.e. synthesising instead 
of producing more outputs).

Formalising the urban climate resilience inspiration 
and knowledge network and supporting city 
exchanges for peer-to-peer learning, especially 
for those stakeholders who have been involved in 
FRACTAL traveling to other, new cities involved in 
the learning. A field trip to an informal settlement supports the experiential learning of 

participants during the second learning lab in Lusaka. Credit Bettina Koelle 

http://www.fractal.org.za/wp-content/uploads/2020/03/IS9-Moving-towards-integrated-and-inclusive-climate-change-planning-in-Windhoek.pdf
http://www.fractal.org.za/wp-content/uploads/2019/01/Policy-Brief-Lusaka-Groundwater-Levels-web-version.pdf
http://www.fractal.org.za/wp-content/uploads/2019/01/Policy-Brief-Lusaka-Groundwater-Levels-web-version.pdf
http://www.fractal.org.za/wp-content/uploads/2019/01/Policy-Brief-Lusaka-Groundwater-Pollution-v2.pdf
http://www.fractal.org.za/wp-content/uploads/2019/01/Policy-Brief-Lusaka-Flooding.pdf
https://www.luwsi.org/index.php/projects/water-security-action-and-investment-plan
https://futureclimateafrica.org/news/digital-dashboard-brings-early-warning-tool-for-disease-outbreaks-in-maputo/
http://www.fractal.org.za/wp-content/uploads/2020/03/IS4-Climate-risk-narratives-humble-science.pdf
http://www.fractal.org.za/wp-content/uploads/2020/03/IS8-Working-across-knowledge-types.pdf
http://www.fractal.org.za/wp-content/uploads/2017/03/Revised-Report-on-the-Lusaka-training-for-councillors_27032017.pdf
http://www.fractal.org.za/wp-content/uploads/2019/09/Windhoek-Local-Authorities-Awareness-Workshop-web.pdf
http://www.fractal.org.za/wp-content/uploads/2019/05/Strategic-Executive-Transformational-leadership-on-climate-change-Training_City-of-Windhoek_Report_16042019-web.pdf
http://www.fractal.org.za/2018/11/15/connecting-cities-with-national-level-actors-through-talanoa-dialogues/
http://www.fractal.org.za/wp-content/uploads/2019/08/Lusaka-City-Governance-and-Talanoa-Dialogue-Report.pdf
http://www.fractal.org.za/wp-content/uploads/2019/09/Talanoa-Dialogue-report.pdf
https://futureclimateafrica.org/news/open-dialogue-leads-to-better-infrastructure-planning-in-harare-zimbabwe/
http://www.fractal.org.za/wp-content/uploads/2020/03/IS6-Relationships-and-Networks.pdf


Partner Organisations

University of Cape Town (South Africa)

Met Office (United Kingdom)

Stockholm Environment Institute (International)

START (International)

ICLEI–Local Governments for Sustainability (International)

Swedish Meteorological and Hydrological Institute (Sweden)

Red Cross Red Crescent Climate Centre (United Kingdom)

University of Oxford (United Kingdom)

Aurecon (International)

CSIR: Council for Scientific and Industrial Research (South Africa)

US National Atmospheric and Space Administration (USA)

Lawrence Berkeley National Laboratory (USA)

European Commission Joint Research Centre (EU)

City of Cape Town (South Africa)
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University of Namibia (Namibia)

University of Zambia (Zambia)

University of KwaZulu-Natal (South Africa)

University of Witwatersrand (South Africa)

Lusaka City Council (Zambia)

Maputo Municipality (Mozambique) 

City of Windhoek (Namibia)

Blantyre City Council (Malawi)

City of Harare (Zimbabwe)

Gaborone City Council (Botswana)  

City of eThekwini (South Africa)

City of Johannesburg (South Africa)

The Polytechnic University of Malawi (Malawi)

University of Eduardo Mondlane (Mozambique)

FRACTAL team photo at the Annual General Meeting in Cape Town, 2019. 
Credit: Izidine Pinto

http://www.uct.ac.za/
http://www.metoffice.gov.uk/
http://www.sei.org/about-sei/
http://start.org/
http://www.iclei.org/
http://www.smhi.se/en
http://www.climatecentre.org/
http://www.ox.ac.uk/
http://www.aurecongroup.com/en.aspx
http://www.csir.co.za/
http://www.nasa.gov/
http://www.lbl.gov/
http://ec.europa.eu/jrc/en
http://www.capetown.gov.za/
http://www.unam.edu.na/
http://www.unza.zm/
http://www.ukzn.ac.za/
http://www.wits.ac.za/
http://www.lcc.gov.zm/
http://www.portmaputo.com/the-city-of-maputo/
http://www.windhoekcc.org.na/
http://bccmw.com/
http://www.hararecity.co.zw/
http://www.govpage.co.za/gaborone-city-council.html
http://www.durban.gov.za/Pages/default.aspx
http://www.joburg.org.za/
http://www.poly.ac.mw/
http://www.uem.mz/

