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Qualitative GIS for urban 
flood resilience
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MOTIVATION
• 30% of urban population live 

in slums globally

• Slums uniquely and 
increasingly at risk of 
flooding 

• Solution: resilience 
planning (?)
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• Multiple definitions of 
resilience

• Top down planning systems 
(GIS) focus on quantitative, 
built environment

• Resilience not well 
represented in typical data

…how can we can we map a 
more inclusive version of 
resilience? 
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MOTIVATION

Image source: Taylor, FE, Millington, JD, Jacob, E, Malamud, BD, Pelling, M, 2020. Messy maps: Qualitative GIS representations of
resilience. Landscape and Urban Planning, 198, p.103771. https://doi.org/10.1016/j.landurbplan.2020.103771
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METHODS 

• In informal settlements in Nairobi (Kenya) and Cape Town (South Africa) (~20 
participants in each)

• Arts facilitated workshops to capture themes of resilience in each settlement (games, 
singing, storytelling, participatory mapping, photography) 

• Qualitative GIS visualisations of resilience from workshop outputs Shared in WebGIS
format (Google MyMaps, ArcGIS online) 

• Feedback from urban planners, disaster managers, local government, community groups
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RESULTS

i. Flood footprints

ii. Text and video pop-ups 

iii. Social networks

iv. 360° photo spheres
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Interactive maps viewable online at:
WhyDARProject.wordpress.com
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• Confirms existing flood
hazard maps 

• Finer scale and more 
complexity than flood 
hazard maps

• Shows the lived 
experience of flooding

I. FLOOD 
FOOTPRINTS 
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Drainage channel meandering around buildings. 
Meandering slows water, resulting in local flood. 
Source of conflict. 

Physical and communication disconnect 
between informal drainage channels and official 
drainage pipe running along informal road. 
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• Human stories
aid memory
and 
understanding

• Adds 
contextual
detail missing 
from standard 
GIS (e.g., why, 
how, when)
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NETWORKS
• How are local actors and local groups 

connected to organisations and 
individuals that can help them be 
resilient to floods? 

• When are these connections active?

• Peace times: 27 connections. Flood 
times: 18 connections.

• Shows formal and informal actors 



EXPL AINING 
THE SOCIAL 
NET WORK
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• Immersive 360 photo with directional audio. 
• Viewed in web browser or smartphone.
• Virtual field visit
• Representing different narratives about a single point in space. 

IV. STORYSPHERES



CONCLUSIONS
• Putting broader defined resilience on 

the map

• Maps that take time to interpret

• Richer picture of locations where maps 
are missing 

• Planners’ willing to accept qualitative
GIS as evidence

• Being taken forward in Nairobi 
working with local government and 
NGOS

• Being modified for understanding Covid-
19 interventions 
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Image source: Taylor, FE, Millington, JD, Jacob, E, Malamud, BD, Pelling, M, 2020. Messy maps: Qualitative GIS representations of
resilience. Landscape and Urban Planning, 198, p.103771. https://doi.org/10.1016/j.landurbplan.2020.103771
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FURTHER RESOURCES 

Expressive Mapping of Resilient Futures
https://emorfmaps.wordpress.com/

https://doi.org/10.1016/j.landurbplan.
2020.103771

https://www.kcl.ac.uk/how-do-you-manage-covid-19-with-a-
population-density-of-130000-people-per-square-kilometre

Adapting methods 
for looking at Covid-
19 interventions in 
Kibera, Nairobi
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