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Context: VALE project

Development and Validation of Earth Observation-Based Indicators for the Monitoring of the 
Sendai Framework Using the Example of Flooding in Ecuador

 Research project with execution time from 01/2020 to 03/2022. Funded by the German Federal 
Ministry of Economics and Energy.

 Main Objective:
To reduce flood-related impacts in Ecuador and other countries through the development and 
validation of an innovative method for obtaining Earth-based information products to monitor the 
Sendai Framework for Disaster Risk Reduction indicators.

 Project consortium: Space Administration
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Open source and open data

The relevant components are the open source software stack and the open access data pool with the 
scope of accessibility and reproducibility.

 Software stack:
 Cloud based infrastructure with Docker/podman images, allowing a containerized scalable

deployment.
 GRASS GIS + GDAL + ESA SNAP

 Open access data pool:
 Area of interest: Ecuador training and test sites
 Elevation model: NASADEM (might be replaced by COP-DEM in future)
 Dataset of permanent water bodies (provided by MAG)
 Sentinel-1 data
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EO approach

Flood mapping

 Calculation of HAND (height-above-nearest-drainage) 
raster map:
 used to minimize false alarms during the flood mapping 

from elevation map,
 It holds the height difference between each pixel and 

the nearest pixel on a drainage network.

 Calculation of water masks for each Sentinel-1 input 
scene (terrain-corrected, speckle-filtered, and calibrated, 
both VV and VH) using an adaptive thresholding 
algorithm

 Calculation of flood hazard maps: From the timeseries of water masks and the DEM, 
statistics such as flood frequency and median flood depth are derived.
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Semi-automated flood hazard mapping with 
Sentinel-1 data in GRASS GIS

no. of 
pixels

backscatter 
intensity

water 
pixels

land 
pixels

Thresholding
approach



6

Supporting national focal points in the Sendai monitoring process:
1.) Understanding the demand the context

http://www.unisdr.org/files/54970_techg
uidancefdigitalhr.pdf (14.10.2020).

Source: 
https://sendaimonitor.unisdr.
org/, accessed 16.11.2021

https://sendaimonitor.undrr.org/

http://www.unisdr.org/files/54970_techguidancefdigitalhr.pdf
https://sendaimonitor.unisdr.org/
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Supporting national focal points in the Sendai monitoring process:
2.) Collaboration with policy makers and policy implementers

Photo: UNU-EHS, 2020

Photo: UNU-EHS 2020, Y. WalzPhoto: UNU-EHS 2020, M. Urrutia

February 2020: Project kick-off meeting

March 2020: Workshop and user-dialogue in Ecuador
• Quito (workshop and meetings)
• Los Ríos and Bolívar (field trip)
• Samborondón and Durán (field trip and meetings)

October 2020: Participatory local expert workshop on flood risk indicators 

November 2021: Training of Trainers Workshop

Presentation at the Sendai Technical Forum (UNDRR)

Photo: UNU-EHS 2020, Y. Walz
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Modelling a Sendai indicator: Example of B-5a

SFDRR Technical Guide formula* used to measure
indicator B-5a at the canton level

*B-5a = total hectares of crops damaged or destroyed
* average number of farm workers per hectare of
agricultural land (UNISDR 2017)
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Validating a Sendai indicator: Example of B-5a

B-5a Referential B-5a Validated model

Source: Urrutia II, JM., Scheffczyk, K., Riembauer, G., Mendoza, J., Yanez, D., Jímenez, S., Ramírez, A., Acosta, M., 
Arguello, J., Huerta, B., Neteler, M., Walz, Y. (2022) A validated geospatial model approach for monitoring progress of the
Sendai Framework: The example of people affected in agriculture due to flooding in Ecuador. Progress in Disaster
Science, accepted 12 May 2022, publication in progress.
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Capacity building in the target region: 
Training of trainers
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Capacity building and wider dissemination

https://gkhub.earthobservations.org/records/4sj8k-5z391
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Thank you for your attention!
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