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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.
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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

- =W 411 = 1011 O

— - e Bl EE 2= E = Em m ¥l » THE EUROPEAN SPACE AGENCY



EO approach

Flood mapping Download of
> Sentinel-1 Data
= Calculation of HAND (height-above-nearest-drainage) v
_ - Import of Sentinel-
raster map: Auxiliary data 1 Data
inimi ; : r.s1.grd.import
. used to minimize false alarms during the flood mapping T I
from elevation map, Calculation of Calculation of
. . : DEM —71™  HAND-Raster —™  watermasks —
. It holds the height difference between each pixel and rstream.distance t.sT.water
. . Permanent water | +
the nearest pixel on a drainage network. bodies (optional) .
Calculation of

* flood hazard maps

t. water.hazard

= Calculation of water masks for each Sentinel-1 input ; : |
Y

scene (terrain-corrected, speckle-filtered, and calibrated, Flood frequency map Flood depth map Watermasks datacube
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

Flood Frequency

Percentage of dates pixel is classified as flood

no. (i)f - 1%
P 10%
Thresholding 20%
30%

approach o
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Supporting national focal points in the Sendai monitoring process: @esa

1.) Understanding the demand the context

Chart of the Sendai Framework for Disaster Risk Reduction

Substanbally reduce
the number of affected
people globally by
2030, aiming to lower
the average global
figure per 100,000

Sendai Framework
for Disaster Risk Reduction
Prevent new and r 2015 - 2030
inclusive economic
technological, politi

and wvulnerability td

i i 105 Not started

Substantially reduce | Substantially reduce t]Et'ﬁl'-EEﬂ 2020-2030 not starte ;”bm'?lh;'.'l"’t'"”;“*
lobal d th ber of affected 43 in progress 2 avalabiity o

QI ! Isastar 2 mumbear g (x] and socees o mult-

mortality by 2030, people globally by EﬂmDEII'E{I to 2005- 11 ready for validation hazard early warning

aiming to lower 2030, aiming to lower 36 validated systems and disaster

BTEI:EFE per 100,000 ﬁl:i'le average global 2015 Tk information and

global mortaklty igure per 100,000 ormmial

betwesn 2020-2030 | between 2020-2030 ﬁiﬂﬂm o people

compared to 2005- comparad to 2005- ¥ = L

2015 2015 Disaster loss data for Sustainable Development Goals and

Sendai Framework Monitoring System

There is a need for focused action within the following four priorty areas.
Priority 1 Priority 4
Understanding disaster risk kcing disaster preparedness for
ao je response, and to «Build Back
m recovery, rehabilitation and
reconstruction
Disaster risk management nesds to be Disa jce indicates that disaster
based on an understanding of disaster regig finess needs to be strengthensd
risk in all itz dimansions of vulnarability, rmany effective response and
capacity, exposure of persons and in al fapacities ara in place for
assets, hazard charackeristics and the of ng racovery. Disastars have
environment ragu honstrated that the recovery,
defin ation and reconstruchon phase,
encof pads to ba prepared ahaad of tha )
privd is an oppertunity to «Build Back UMISOR
disa [through integrating disaster risk Fﬁ_._.-__
jn measures. Women and persons
philties should publichy lead and Source:
gender-squitable and universally https://sendaimonitor.unisdr. http://www.unisdr.orq/files/54970 techg
fle approaches during the responss . .
rstrusction phases orq/, accessed 16.11.2021 uidancefdigitalhr.pdf (14.10.2020).

https.//sendaimonitor.undrr.org/
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http://www.unisdr.org/files/54970_techguidancefdigitalhr.pdf
https://sendaimonitor.unisdr.org/

Supporting national focal points in the Sendai monitoring process:

2.) Collaboration with policy makers and policy implementers

February 2020: Project kick-off meeting

March 2020: Workshop and user-dialogue in Ecuador
* Quito (workshop and meetings)

* Los Rios and Bolivar (field trip)

 Samboronddn and Duran (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) ' e Photo: UNU-EHSS, 201
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Modelling a Sendai indicator: Example of B-5a

Flood hazard Land cover Agricultural el aats
spatial extent Land use survey data
Select classes Select variables
i :
b Flood hazard
“—='; Flood ratorrmacie £ Add crop {Ds, Relevant Number of agricultural Population
@ frequency ik = {_mpm‘:srf;‘:‘; cropland classes workers per canton per canton
o' k:n celeuletion,
E resample, extroct Calenfote aree
E statistics
5 Area (hectares)
o of cropland per
B canton ¥
. . Areas (hectares) of :
SFDRR Technical Guide formula* used to measure relev;m mpiELd — Number of agricultural
indicator B-5a at the canton level fected by workers per hectare of |  Divide then
. o Cropland rr.lun'{r,n.l'}-' by
flooding per canton 100,000
*B-5a = total hectares of crops damaged or destroyed /

* average number of farm workers per hectare of

agricultural land (UNISDR 2017)
B-5a: Number of workers in agriculture B-5a per 100,000

with crops damaged or destroyed population
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Validating a Sendai indicator: Example of B-5a

Valores del
indicador B-5a

| ]=10
.__10-100
' 101 - 500

I 501 - 1000
B > 1000

B-5a Referential B-5a Validated model

Source: Urrutia Il, JM., Scheffczyk, K., Riembauer, G., Mendoza, J., Yanez, D., Jimenez, S., Ramirez, A., Acosta, M., 0 25 50 10¢
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.

Kilometros
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Capacity building in the target region:

Training of trainers

2.3 Preparacién Vv Im * Datos de la cubierta del suelo del MAG para derivar las tierras agricolas
. *  Limites administrativ Lzl 2 inand Loneng

2.3.1. Instalacion del soff
Al leer (es dedir, cargar) los dg

R tomo ligeras modificaciones p # Traza las cosechas de los cantones
&n Fllpanelde.recho U.EI ento gploblrant cropland raster) + geom tilefaes(fill = walue)) +
individuales e inspeccionarlos) . = -

El mantenimiento de R corrg facit_g;ﬁju wariable] + i . .
o - ) _ ) _ )
disposicion del pablico de fg scale £111 comtiopons[low white gh rown

o e e name = "Crops") +
Para descargar R, hacemos d
VALE Practical Exercise on Geospatial Modeling and [Fig. 6). Haga dlic en cualqu s
Validation for the Sendai Framework for Disaster clic en "welcome.htmil" (Fig.

Risk Reduction Indicator B-5a

Self-taught learning on the example of flooding in the R:'

Ecuadorian cantons of Babahoyo and Urdaneta in the

province of Los Rios for the year 2017 Dreniced Y
| "]
November 2021 i

# Leer la base de dato
(13 motificacién de mmf
Val DB <- read xls=z("5

-

, -
.
UNITED NATIONS S VALE
Za UNIVERSITY

L]
i 1 =
- & v g N owiston # Ver el conjunto de d
UNU-EHS ‘\ % fg{-: g informacién requerida
—— Seas’ mundialis : Y e e T e

Hep R R # Se han identificads

afectados) y 52 (cultdi

Dioxumesngion # Seleccione las colum|

2017 ¥

# para nuestros canton|

canton events < — dply|
filter (YEAR == 2017}
£il5ex (CANTON == "Ba)

Suma de las hectd ] . . . iy A ) )
: - ma:ot.al : Fig. X Oiograma de [as tiernos de cuitivo en {os contones focales, donde los valores son los identificaciones de los culitivos,
mukake{Ha Crops_Tota) que indican fos diferentes tipos de cultivos.

HECTARES LOST CROBS27)
# eliminar las colum
gelyr: iselect (—c (3, 4 x

# Guarda tu progresc actual de esta unidad para saltar y continuar mas

tarde, 51 &8 necesario.

# Lee la base de datos) Saue.image(file= pasted (outputs, 'UnitZ Step3-1.RData'))

# y filtrar los canton|
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Capacity building and wider dissemination

GEO
Knowledge Hub _°‘ Aout

Published April 12, 2022 | Version v1

A quantitative EO-based assessment of the number of
workers in agriculture with crops damaged or destroyed
(SFDRR indicator B-5a)

Urrutia, I, J. Manuel ! Riembauer, Guido?; Scheffczyk, Konstantin
Neteler, Markus?; Walz, Yvonne'

Huerta, Brenda;
Show affiliations

Hosting institution:
United Nations University, Institute for Environment and Human Security (UNU-EHS) 282

Others: Panchi-Robles, Sofia'; Valdiviezo-Ajila, Angel?;, Mena Benavidas, Melisa;
Diaz, Gissela; Mendoza, Jhoyzett?; Yanez, Darwin® Ramirez, Antonio®; Acosta, Marlon*;
Argtiello, Jenny?

EO4SENDAI-MONITORING Knowledge Package
@ Metadata-only

Dataset 5 Publication @ Software (I) Other oce

2 resources

Q

Dataset for the VALE Guideline - Module 1: The semi-automatic flood hazard mapping using Sentinel-1
data

Riembauer, Guido; Scheffczyk, Konstantin; Urrutia, I, J. Manuel; Walz, Yvonne; Neteler, Markus;

Dataset for the VALE Guideline - Module 2: The Sendai B-5a indicator geospatial model and validation
approach

Scheffczyk, Konstantin; Urrutia, Il, J. Manuel; Riembauer, Guido; Huerta, Brenda; Walz, Yvonne;

D 0 B

Dataset 5 Publication @ Software (I) Other see

1 resources

Q

Processing scripts for the VALE Guideline - Module 2: The Sendai B-5a indicator geospatial model and
validation approach

Scheffczyk, Konstantin; Urrutia, Il, J. Manuel; Riembauer, Guido; Walz, Yvonne;

o [ ror 12,2022 ) source cose | & open |
Sponsor: The German Federal Ministry for Economic Affairs and Energy (BMWi) s e
https://gkhub.earthobservations.org/records/4sj8k-5z391
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