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Framework
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A framework for flood modeling with community mapped data

• Generic
• Flexible
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Case study
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• Ramani Huria community mapping project, Dar es Salaam, Tanzania, 2017-2020
• More than 1400 students from 4 Tanzanian universities trained in digital skills
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Before and after Ramani Huria

www.ramanihuria.org
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Data acquisition
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Ramani Huria’s data acquisition methods
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Data acquisition
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Validation data:
Flood extent survey after flood event (44 data points)
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“How deep was the water on the street outside of 
your house this morning?” (3 March 2019)

Drainage data:
Reach, dimensions, bed level, material

All attributes recorded in the ODK collect 
application
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Results (model validation)
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Without 
Ramani 
Huria 
Drains

With Ramani 
Huria Drains

Below 
reported 
class

12 (27%) 10 (23%)

In 
reported 
class

19 (43%) 30 (68%)

Above
reported 
class 

13 (30%) 4 (9%)
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Conclusion
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• Community mapping can improve flood 
modeling on a level of detail that is 
currently inaccessible in many data-scarce 
environments

• Smartphones, open platforms and 
extensive quality assurance allows for 
accurate data sets
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Model development
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• Coupled 1D-2D model of Kijitonyama 
ward in Dar es Salaam

• Ramani Huria drainage data as 1D 
schematization

• Rainfall data from nearby weather 
station (event on 3 March 2019)
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Model validation
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• The flood marks were lumped into a few 
classes that could not be verified against 
actual records in this study. 

• An improved method on how to collect flood 
marks through community mapping is found 
here: Flood Extent Depth Measurement -
Google Docs
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Reported depth Water depth in cm

Only puddles and 
finger depth

0 - 5 

Ankle depth 5 - 20

Mid-shin and knee 
depth 

>20 
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https://docs.google.com/document/d/1DG3lrJ5DtlLzsdV2JyYhNMlGJxUBd2bGkpPkypQ-nVc/edit


Community mapping in Tanzania

Ramani Huria community mapping project: 
www.ramanihuria.org

OpenMap Development Tanzania, a local mapping
service provider spin off from Ramani Huria: omdtz –
OpenMap Development Tanzania

Resilience Academy, a partnership between 4 
Tanzanian universities training students in digital skills: 
Home - Resilience Academy
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http://www.ramanihuria.org/
https://www.omdtz.or.tz/
https://resilienceacademy.ac.tz/


Community mapping in Tanzania

Blog posts about research performed within the 
Resilience Academy: Resilience Academy – Medium

Database with collected data sets: Climate Risk 
Database! - geonode.resilienceacademy.ac.tz

Tanzania Urban Resilience Program: Tanzania Urban 
Resilience Program (TURP) (worldbank.org)
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https://resilienceacademy.medium.com/
https://geonode.resilienceacademy.ac.tz/
https://www.worldbank.org/en/programs/tanzania-urban-resilience-program#0
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XLSForms
https://xlsform.org

/en/

KoBo Toolboxserver
https://www.kobotoo

lbox.org/
Raw data

Validated 
data

OSM 
https://www.openst

reetmap.org/

Base maps

Drone imagery

Digitizers

ODK app 
https://getodk.org/

JOSM Editor 
https://josm.ope
nstreetmap.de/

Data cleaners

Supervisors
Mappers

Feedback to 
correct mapping 
errors

KoBo
ToolBox
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Ramani Huria’s mapping methods

https://xlsform.org/en/
https://www.kobotoolbox.org/
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https://josm.openstreetmap.de/
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