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OQEINICUS

Europe’s eyes on Earth

por - W\

COPERNICUS

Commission Emergency Management Service - Mapping

Home What is Copernicus? What is CEMS - Mapping? Link to Early Warning Systems News

Inundaciones

Sismos

Deslizamientos de tierra
Tormentas severas
Incendios

Desastres tecnolégicos
Erupciones volcanicas
Crisis humanitarias
Tsunamis

Servicio de mapeo gratuito en
casos de desastres naturales,
situaciones de emergencia
provocadas por el hombre y crisis
humanitarias.
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DOS MODOS
TEMPORALES

-I) SERVICIO DE
MAPEO RAPIDO

Mapeo rapido proporciona informacion geoespacial dentro de las
horas o dias posteriores a una solicitud de servicio para respaldar las
actividades de gestion de emergencias inmediatamente después de
un desastre.

Service Level 1 (24/7/365)

Product type Content Delivery times (hours)
Vector Ready-to-print
maps
Reference Pre-event situation 10 12
First Estimate Fast impact assessment & 2 3
Delineation Detailed assessment of the impacted area (extent) 7
Grading Detailed damage assessment (extent of the impacted area 10 12

and damage grade)

Service Level 2 (production during working days)

Product type Content Delivery times

Reference Pre-event situation 1-5 working days
Delineation Detailed assessment of the impacted area (extent) 1-5 working days
Grading Detailed damage assessment (extent of the impacted area and 1-5 working days

damage grade)

2) SERVICIO DE MAPEO DE
RIESGO Y
RECUPERACION

Mapeo de Riesgo y Recuperacidon proporciona
informacién geoespacial en apoyo de las actividades
de gestion de desastres, incluidas las fases de
prevencion, preparacion, reduccion de riesgos y
recuperacion.

« Riesgoy Recuperacion ESTANDAR paraun
conjunto predefinido de productos
estandarizados, Puede tardar de 5-15 dias.

« Riesgoy Recuperacion FLEX para estudios a la
medida. Puede tardar de 1-2 meses

= Provision bajodemanda. No estd asociado a la
fase de respuesta inmediata.
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Tropical Cyclone - Pre-event situation
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Category 4 Hurricane Matthew is threatening the Caribbean with maximum sustained wind
speed of 220 km/h and heavy rainfall. It's slowly moving northward from the Caribbean Sea
and is closing in delivering potentially catastrophic floods to Haiti.

Hurricane Matthew is expected to pass very close to the western tip of the Tiburon Peninsula,
which includes most of Haiti's southern coast. This event could dump up to 1 meter of rain
and will likely produce life-threatening flash floods and mudslides.

sobre el territorio
y los bienes antes
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dicha informacidn
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The present map shows basic topographic features derived from public datasets, refined by
means of visual interpretation of pre-event imagery.

Relevant date records
Event 03/10/2016 Situation as of N/A

Activation 03/10/2016 Map production 08/11/2016




MAPEO RAPIDO

Ejemplo de
PRIMERA
ESTIMACION

El producto de
primera
estimacion (FEP)
es un producto de
informacioén
temprana que
tiene como
objetivo dar una
evaluacion
extremadamente
rapida (aunque
aproximada) de
los lugares mas
afectados dentro
del area de
interés.
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Map Information

A major wildfire is ongoing in the district of Elbe-Elster (Brandenburg) close to the Saxon
border since 25.07.2022. The fire is currently spreading quickly and has burnt about 850 ha
so far. Local firefighters are supported by helicopters but the fire is not under control yet.
Regional government declared state of emergency and several hundred people already had
to be evacuated.

The present map shows the fire First Estimate Product in the area of Falkenberg (Germany).
The thematic layer has been derived from post-event satellite image by means of visual
interpretation. The scale of analysis is 1:50000. The estimated geometric accuracy (RMSE) is
1000 m or better, from native positional accuracy of the background satellite image. The
minimum mapping unit (MMU) is 2250000 sq m.
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MAPEO RAPIDO

Ejemplo de
DELINEACION

Los productos
de delineacion
(delineation)
brindan una
evaluacion del
impacto y
alcance del
evento y, si se
solicita, una
actualizacion de
la situacion
(seguimiento).
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MAPEO RAPIDO

643000

Ejemplo de
CALIFICACION

Los productos de
calificacion
(grading) brindan
informacidn sobre
el grado de dano,
su distribucion
espacial y
extension.

Se puede solicitar
una actualizacion
(seguimiento).
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MAPEO DE RIESGO Y
RECUPERACION

PORTAFOLIO DE RIESGO Y RECUPERACION ESTANDAR

P04 Flood delineation
P05 Modeled flood extent for major events
P06 Temporal analyses of occurred flood events

90 Flood impact / exposure assessme

P14 Impact assessment/exposure analysis on assef
P15 Detailed impact assessment/exposure analysis

Forest fires / Wildfires

P07 Wildfire delineation and grading

00 Wildfire impact assessment

P14 Impact assessment/exposure analysis on asset
P15 Detailed impact assessment/exposure analysis

Humanitarian crisis

P10 Urban growth analysis

P11 Human footprint evaluation of cities through nightli
P18 Human settlements mapping

P19 Population displacement location/monitoring

Soil erosion / Landslide risk

P16 Soil erosion risk assessment
P17 Landslide risk assessment

P13

Ground deformation

Ground deformation analyses

Damage assessment and

Detailed damage assessment 3
Reconstruction monitoring

Impact assessment/expc

Impact assessment/exposure
Detailed impact assessment/e

Reference data

Reference dataset

Land use and land cover datas
Detailed reference dataset for
Digital Surface Model

Map layouts for printing

Ready to print maps and may

[EMSNO84] La Lima - Hurricanes - November 2020, P04-Flood Delineation

Published: 2021-02-10 15:50:00 (UTC)
Product version @: v1

Downloadable items €
PDF: 300 DPI

[EMSNO084] La Lima - Hurricanes - November 2020, P03.5-Land Use and Land Cover: CLC New
@1:25000

Published: 2021-02-10 15:50:00 (UTC)
Product version @: v1

Downloadable items £
PDF: 300 DPI
JPEG: 300 DPI

[EMSNO084] La Lima - Hurricanes - November 2020, P06 - Flood temporal evolution (IOTA)

Published: 2021-02-10 15:45:00 (UTC)
Product version §: v1

Downloadable items )
PDF: 300 DPI
JPEG: 300 DPI

[EMSNO084] La Lima - Hurricanes - November 2020, P06 - Maximum water depth (IOTA)

Published: 2021-02-10 15:45:00 (UTC)
Product version @: v1

Downloadable items £)
PDF: 300 DPI




[ CARACTERISTICAS }

ALTA DISPONIBILIDAD DE PRODUCTOS:
-MAPAS (pdf./jpg.)
-REPORTES
-VECTORES
-RASTERS
ENTONCES...
;:COMO ENCONTRAMOS ESTOS DATOS?

:QUE PODEMOS HACER CON ELLOS?




PRIMERA PARTE: NAVEGACION WEB

EMSNO84: Efectos de los huracanes ETA y IOTA en Honduras

Tipo de
desastre:
inundacion
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Entrar al website:

https://emergency.copernicus.eu/ N

Copernicus EMS On Demand Mapping provides on-demand detailed information for selected emergency situations that arise from natural or man-made disasters anywhere in

the world.

Risk & Recovery Mapping supplies geospatial information in support of Disaster
Management activities including prevention, preparedness, risk reduction and

recovery phases.

Rapid Mapping provides geospatial information within hours or days of a service
request in order to support emergency management activities in the immediate

aftermath of a disaster.




RIESGO Y
RECUPERACION

“LIST OF
ACTIVATIONS”

Para ver todo el
listado de
activaciones de
Riesgo y
Recuperacion.
Se puede ver
también en forma
de mapa en
“Map of
Activations”

LATEST NEWS - 2022-10-12 |

>~ MAPPING

=MD

= Who can use the service

= How to use the service

= Portfolio: Rapid Mapping

= Portfolio: Risk and Recovery
= Quality control

= User Guide

= List of Activations
= Map of Activations
= GeoRSS Feed

= Online Manual

GeoRSS Feed
Online Manual

Im

= Map of Activations of Other
Organizations

= Meetings, Workshops

Citation Guidelines

Citations
= Press Mentions
= Calls for Tender

&

Copernicus Emergency Management Service - Mapping

A service in support of European emergency response

&

ol

_ EEGES

3 9]
3' ®2Emsre34

E%—’ﬂ

)

EMSR631

m &

m EMSR626
EMSN138
200015 EMSR637
1000 mi
Map above displays only latest Copernicus EMS - Mapping Activations. To see a Map of All Activations, go to section Map of
Activations in Rapid Mapping or in Risk and Recovery Mapping sub-menus respectively.

Act. Code Title

| EmMsre37
| Emsnizs
EMSR636
EMSR635
CMCDA2A

Latest Copernicus EMS - Mapping Activations

Act. Date

Type Country/Terr. Feed
Flood A | [ S5
Humanitarian ligeria ¢,
Storm Philippines (8 P
Storm Canada [ S5
Cland Tenls £33



RIESGO Y
RECUPERACION

LIST OF
ACTIVATIONS

Filtrar por pais y
escoger la opcion
“Honduras”
Seleccionar la
opcion “ETA and
OITA hurracaine
effects in
Honduras”.

Se puede filtrar por
fecha, tipo de
evento, estatus de
activacion, etc...

LATEST NEWS - 2022-10-12 |

European
Commission
——u

=

— | DD TN
15— MAFFING

Who can use the service
How to use the service
Portfolio: Rapid Mapping
Portfolio: Risk and Recovery
Quality control

User Guide

RAPID MAPPING

=

List of Activations
Map of Activations
GeoRSS Feed
Online Manual

RISK: RECOVER
RISK AND RECOVERY

List of Activations
Map of Activations
GeoRSS Feed
Online Manual

(opernicus
|

Europe’s eyes on Earth

a

5

List of EMS Risk and Recovery Mapping Activations

Affected Countries

Title Event Type Event Date (UTC)
| Contains v | [ Droughnt . | Startdate
‘ ‘ Epidemic
Extreme tgmperature E.g. 2022-10-22
Act. Status Human{tarlan End date
| 7 - l Infestation
¥ Mass movement v |
E.g., 2022-10-22
| Apply | | Reset |

Act. Code Title

EMSNO084

Displaying 1 - 1 of 1 ite

2

Finland -
France

Germany

Greece

Guatemala

Honduras




EMSNO084: Efectos de los huracanes ETA y IOTA en Honduras

https://emergency.copernicus.eu/mapping/list-of-components/EMSN084

* Horadel evento (UTC): 2020-11-06 00:00

Tipo de evento: Tormenta (Ciclén tropical, huracan, tifon)
Hora de activaciéon (UTC): 2020-12-03 09:47

Estado de activacion: Cerrada

Paises/Territorios afectados: HN Republica de Honduras
Area: Honduras

Usuario autorizado: DG ECHO ERCC

Razén de la activacion:

Dos huracanes impactaron Honduras en noviembre de 2020: Eta comenz6 aimpactar en Honduras el 4
de noviembre, provocando inundaciones historicas a gran escala, vientos destructivos y deslizamientos
de tierra devastadores.

A partir del 16 de noviembre, lota golped la region con un clima aiin mas intenso que empeoro las
condiciones. Se activo el Servicio de Riesgo y Recuperacion del CEMS para obtener un analisis temporal
preciso de los eventos de inundacion ocurridos en el area de la cuenca del Ulda, asi como para evaluar el
riesgo de futuros deslizamientos en el area ya afectada que rodea al embalse hidroeléctrico El Cajon.



RIESGO Y

RECUPERACION

VISOR WEB

Seleccionar la

opcion “Map

Viewer”.

Se abrira un visor

web donde vienen

los productos

generados, en este

caso vienen

divididos por Area

de interés, en La

Lima vemos:

- Uso de suelo

- Delineacion de
la inundacion

- Analisis de la
inundacion

EMS = MAPPING

= \Who can use the service Hﬂhdlll:ﬁf‘

How to use the service H=|

Portfolio: Rapid Mappiry ——

EMSNO084: ETA and IOTA hurricanes effects in

Gpgmgg§

Portfolio: Risk and Rec

Quality control

= User Guide o
RAPID MAPPING -
= List of Activations m
= Map of Activations m
= GeoRSS Feed m
= Online Manual
RISK AND RECOVERY @
» D
= List of Activations n|

DTHER
DIHER

Map of Activations
GeoRSS Feed
Online Manual

Map of Activations of Other
Organizations

Meetings, Workshops
Citation Guidelines
Citations

Press Mentions

Calls for Tender

Y Follow @CopemicusEMS

[ EMSN084

£ AOI01LaLima

- £ AOIEICajén

AOI
Land Use/Land Cove...
cLc
[:] Flood Delineation
D Flood analysis 01
Flood analysis 02

Frult trees and bemy plantations
Olive graves:
Pastures
Heterogencous agricultural arcas
nual 5 associated with permanent crops

ater bodies
Marine waters
Coastal lagoons
Estuaries

by agriculture, with sianificant areas of natural vegetation  Sea and ocean

AOI
[J Land Use/Land Cove...

Landslide Risk

15 de/Enero

Nueva .- ElNégrito
Suyapa y
San Antonio
Maiada

Activation Factsheet ): !

Activation Final Report €): [ , https://activations.emergency.copernicus.eu/
Download@:lr: NO8 ‘ 6N_v01.gdl - —

Related activation(s):

2 Active live €

Consult the Onli

»
2y

for guidance on the use and i tion of the products delivered.



RIESGOY
RECUPERACION

FILTRO POR AOI

Analisis Multiamenza
Seleccionar la opcidén
de filtrar por Area de
Interés y dar clic
donde dice “La Lima”.
Apareceran todos los
productos de esta
area, en este caso en
forma de Mapas con
formato PDF o JPEG
listos para imprimirse.
Se abre alguno de los
productos.

7

Consult the Onlin

Filter by product type:

Filter by Aol:

Products ordered by date «

Vo ition B 0 % \

Filter by product type:

Filter by AoI: -ALL - LalLima [01]

Products ordered by date of publication (most recent on top):

Published: 2021-02-10 15:50:00 (UTC)
Product version €3: v1

| Published: 2021-02-10 15:50:00 (uTcC)
Product version €: v1

| Published: 2021-02-10 15:45:00 (uTC)
Product version €3: v1

Published: 2021-02-10 15:45:00 (UTC)
Product version €: v1

1L Consult the Online Manual for guidance on the use and interpretation of the products delivered.

Downloadable items £
PDF: 300 DP

Downloadable items &)
PDF: I
JPEG:

Downloadable items &
PDF: 300 I
JPEG: =

Downloadable items &)
PDF: I



2DA PARTE: ENTRENAMIENTO BASADO EN SIG

MAPEO DE VULNERABILIDAD

OBJETIVO: Utilizar una variedad de productos de Copernicus para realizar una evaluaciéon de

vulnerabilidad simplificada.

EJEMPLO A

PRESENTAR g

HERRAMIENTA:

QGIS

https://www.qgis.org/en/site/

EMSNO84: ETA and IOTA hurricanes effects in Honduras (Risk and Recovery)

DATOS QUE SE USARAN:

-Datos Copernicus
<

~

-Datos auxiliares {

Global Human Settlement Layer

POBLACION - https://ghsl.jrc.ec.europa.eu/

AMENAZA ) CEMS

Sentinel-1 SAR image
USO DE SUELO )

INFRAESTRUCTURA I

Corine Land Cover 1:25000

https://download.geofabri
k.de/central-america.html
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7 CEMS Riesgo y Recuperacién STANDARD N

/ ENTRENAMIENTO BASADO - EMSNO084: Efectos de los huracanes ETA y IOTA enHonduras \, REVISION

1
Taramelli, A., et al.
(2022)

1

H EN SIG DE MAPEO DE _ . o ‘: activaciones
i VULNERABILIDAD https://emergency.copernicus.eu/mapping/list-of-components/EMSN084 |

RECEPTOR
ESTIMATION

____________________________________________________________________

=~

DATOS DISPONIBLES N

/- MAPA DE USO DE \
SUELO - CEMS
* LUGARES-CEMS
*  Open Street Maps
(OSM)
* Densidad Poblacional

K (WORLDPOP) /

e — —————— —————————
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AMENAZA

Extension de lainundacion

Area 06/NOV/20: 218.313 km?2

Area 17/NOV/20: 183.454 km2

Area 19/NOV/20: 92.966 km2

| Flood extent 2020 11 19
"~ Flood extent 2020 11 17

CEMS permite monitorear la 3 " Hood extent 2020 11 06
evolucion de laamenaza o -




AMENAZA - Extensiéon de lainundacioén

Seleccionar desde
sum(“area_ha”) “Field and Values”

-I) Abrir las siguientes capas en 2 Clic derecho @ Moo [TTbo20 11105 — it ]

QGI5 Abrir Tabla de Atributos =~ vewees et

Create virty d

Seleccionar “Field calculator” ossesm |
Max_flood_ext_2020_11_06_fix.shp Sy T

J

Output field len Lo < | Precision |3 .
oo » v N
> war Expression unction Editor
Max_flood_ext_2020_11_17_fix.shp ki e :
[ Lol ds & Search... Show Values| | group field

Max_flood_ext_2020_11_19_fix.shp = ! R " et
— = — — — — ) NULL Right-Click on field name to open context

menu sample value loading options.
1.2 OBJECTID

abe flood_type
abc det_method
abe notation

Notes

Values | Q Search

1.2 area_ha All Unique 10 Samples
abe a0i_id
123 or_src_id
1.2 SHAPE_Leng
=+ -Nrll=l~lullcllyw 1.2 SHAPE_Area
» Files and Paths
Feature |1 M » » Fuzzy Matching

Va I O r e n m 2 |::> Preview: 92966466.29134174 > General =

‘\i) You are editing information on this layer but the layer is currently not in edit mode. If you click OK, edit mode will automatically be turned on.

oK Cancel Help



AMENAZA

-Profundidad de la inundacién

Floodwater Depth Estimation Tool
(FWDET v2.0) (Cohen et al. 2019)

DEM
(i.e. SRTM 30 m)

Extensiondela
inundacion

Google Earth Engine script

Boundary
Cells
Extraction

- . dation ; | (@ I ®)19]15[14]13[17

asterto | n

" Polygon [ 1
e

=3
N
|-
N
N
S
-
©
N
S

@ T1s @15]15]15
18/16 18[16]16
21 21/16|16
24 24|24
2023 20|23 23
risTas[i5[15][15] M4 [0 ]7 [2 |2
18/16/16/16(16| [olo 112
21[16]16[16]16] [0]2]0 12
(NBCE) - -
(Clip DEM) 24]24|23]23]23] [0]3[3]4 3
20]23[23(23(23] [0 0|71 [1
Low-Pass 5 (g) 0l1/2 0
Filter | o
olol1]1]2
ol2]01]2
Floodwater
Depth 0/3(3[4|3
olol1[1]0

Q_ Search places and datasets...

Google Earth Engine

LTI Docs Assets honduras
aF

Get Link vl ave . Run vl Reset -I Apps E

~ Imports (3 entries) B a
» var table: Table projects/ee-ignacioagatti/assets/Max_flood_ext 2020 11 06_fix

Filter scripts...

- Owner (1) » var table2: Table projects/ee-ignacioagatti/assets/Max_flood ext 2020 11 17 fix
A R . » var table3: Table projects/ee-ignacioagatti/assets/Max_flood_ext_ 2020 11 19 fix
~ users/ignacioagatti/ignanyo 1
~ Datasets 2 var flood = ee.FeatureCollection('projects/ee-ignacioagatti/assets/Max_flood ext 2020 11 19 fix'
[ LANDSAT_LC08_CO1_T1_8DAY_BAI (.. 3 // comment out this line if using an Image
ICIipped Composite 4 // var flood = ee.Image('users/username/folder/flood_extent') // comment out this line if using
5
IRoqsveItArea i 6 var waterExtent = ee.FeatureCollection(’projects/ee-ignacioagatti/assets/S2 mask_out 2019 11 13f
B UntitledFile 7 // var waterExtent = ee.Image('users/username/folder/water_extent') // *OPTIONAL* comment out th
[ WaterDepth 8
B Water. depih 12 /1P i ti fer to the directi b
rocessing options - reter o e irections above
lhonduras 11 var demSource = 'USGS/SRTMGL1_0@3';
B sentinel2 12 // var demSource = 'projects/ee-ignacioagatti/assets/paviaSm_dtm_Ticino200@comPv';
" Writer 13 var outlierTest = 'TRUE';
No accessible repositories. Click Refresh to 14~ /*3%/ var addWater = 'TRUE'; // 'TRUE' (default) or 'FALSE’
check again 15~ /*4%/ var userWater = 'FALSE'; // 'TRUE' or 'FALSE' (default)
gain. 16~ /*5%/ var maskWater = 'FALSE'; // 'TRUE' or 'FALSE' (default)
I Reader 17 v /*6*/ var maskZero = 'FALSE'; // 'TRUE' or 'FALSE' (default)
No accessible repositories. Click Refresh to 18 v /*7%/ var exportlLayer = 'TRUE'; // 'TRUE' (default) or 'FALSE'
check again. 19~ /*8*/ var exportAll = 'FALSE'; // 'TRUE' or 'FALSE' (default)
% 20~ /*9%/ var outputName = 'FwDET_GEE_Honduras_11_19'; // text string for naming export file
[ Archive o ) 21~ /*10%/ var simpleVis = 'FALSE'; // 'TRUE' or 'FALSE' (default)
No accessible repositories. Click Refresh to 22
check again. 23 // sseessesssscsccsscsscssssssccsscs NO USER INPUT BEYOND THIS POINT ess
I Examples Z .
» Image 25 // Create buffer around flood area to use for clipping other layers
9 . 26 var area = flood.geometry().bounds().buffer(1000).bounds(); -
» Image Collection 27
2 - ] »
s Cantiira Callantinn a0
Lomie i)
~N v B ' ;
09 L £ Lanquin

=" ) Santa Maria
3 L Nenbaj
Huehuegénang‘ 5

Olanchito
.

®
H
e

Inspector EoLELICH Tasks
Use print(...) to write to this console.

Welcome to Earth Engine!

Please use the help menu above (@) to learn more
about how to use Earth Engine, or visit our help
page for support.

o
¥ Guaguina

e Wampusirpi
Dulce Nombre K}
de Coulrn(




AMENAZA -Profundidad de la inundacion

[ Flood depth - Day 11/ 19
e Setomaron los valores hasta (m) i v

el percentil 99, dejando de 542
lado los valores mas extremos
que pueden resultar en
sobreestimaciones.

MEAN: 0.83
STD.DEV.: 1.13 : 11-06
MEAN: 0.82

:> 11-17
STD. DEV: 1.10

MEAN: 0.85
> 1119
STD.DEV.: 1.06




EXPOSICION

¢CUANTAS PERSONAS, CUANTOS
EDIFICIOS Y QUE SUPERFICIE DE USO DE
SUELO ESTAN SIENDO AFECTADOS?

Poblacién afectada Dia 06: 150,538
Poblacién afectada Dia 17: 139,347

Poblacién afectada Dia 19: 9,680

Edificios alcanzados Dia 06: 36,642
Edificios alcanzados Dia 17: 34,266

Edificios alcanzados Dia 19: 426

Uso de suelo afectado Dia 06: 21,831 ha
Uso de suelo afectado Dia 17: 18,345 ha

Uso de suelo afectado Dia 19: 9,296 ha

Total Population
Band 1 (Gray)

D 652.683472
0

Land use - Land cover
B Continuous urban fabric
wTLE T - A D Wl

. A e W4

and




EXPOSICION - Tipos de suelo afectados

2)

Calcular la proporcién del tipo de suelo
afectado, usando la funcion Aggregate.

Calcular el area afectada usando
el Field Calculator

Usar la herramienta Clip para obtener
solo el uso de suelo afectado por la

inundacion.

Q cip

Parameters | Log

Clip

(@ Land use - Land cover — Field Calculator

Only update 0 select

(LULC_11_06_prop.shp)
(LULC_11_17 prop.shp)

(LULC_11_19 prop.shp)

v Create a new field Update existing field
Input layer This algorithm clips a vector layer using
featur Y yer. Create virtual field
LULC. flood_11_06 [EPSG:32616] =) % || | the features of an additional polygon layer reate virtual iel
Only the parts of the features in the Input b fld hamme
layer that fall within the polygons of the
Selected features onl Y poyg
i Overlay layer will be added to the resulting Output feld type | Whole number (integer) =
Overlay layer layer. Output field length | 10 % | Precision | 3
LULC_flood_11_06 [EPSG:32616] v | €8) R [ w]| |The attributes of the features are not p—
modified, although properties such as area
Selected features only or length of the features will be modified 0 g
by the clipping operation. If such o || e’ = SeaC
Clipped properties are stored as attributes, those rawinumiber an " ”
will v ma = regate
o tempora || |attributes will have to be manually » Aggregates -~ Aggreg
updated. » [Amays .
V| Open output file after running algorithm » (Color Parameters | Log Aggregate
4 -
X gzx;:g:‘: Input layer This algorithm take a vector or table layer
: =) 5 = )| |and aggregate features based on a group
» Date and Time 9 Cipped [ERSG:22616] © %\\ by expression. Features for which group
» Fields and Values Selected features only by expression return the same value are
» Files and Paths grouped together.
= Group by expression (NULL to group all features)
= A LD e > Fuzzy Matching p by expression ( =p ) T is possible to group all source features
» General 12 v v e together using constant value in group by
Feature |1 2 > » Geometry parameter, example: NULL.
Aggregates
Preview: » Map Layers _ Ttis also possible to group features using
Source Expression  Aggregate Function  Delimiter ~ Name Type Length Precision 2 |l3|| |multiple fields using Array function,
example: Array("Field1", "Field2")
0/123ECTD ¥ || € |sum v, OBJECTID | Decimal number (double) vl o 3
= Geometries (if present) are combined into
- You are editing information on this layer but the layer is currently not in edit mode. If you click OK, edit mode will automatically be turned on. 7 P [ = e RS> |0 A one multpart geometry for esch group
|| |Output atiributes are computed depending
23 - - X - i P
Run as Batch Process... Run Close Help = o =% 2/123info & |sum . info Whole number (integer - 64bit) 10 0 on each given aggregate definition.
3|sbemethod ¥ | | € | concatenate - det_method | Text (string) AE a
4|abci_value ¥ || € | concatenate xil, cd_value Text (string) v |50 0
5/abc aoiid ¥ | | € | concatenate v, aoi_id Text (string) v |50 0
6/abc_srcid v | | € | concatenate >l orsrcid | Text (string) vls0 o
7/12E Leng ¥ || € |sum Sl SHAPE_Leng | Decimal number (double) v|3 15
8|12E Area v || € |sum > SHAPE_Area | Decimal number (double) [z |15 -
Load fields from template layer | (- Clipped ~ | | Load Fields
Aggregated
[Create temporary layer] ==
/| Open output file after running algorithm
0% Cancel
Run as Batch Process... | Run Close Help




EXPOSICION

Luego calcular la proporcién del total
(218,312,989.621 m?) usando el Field
Calculator.

Cargar los estilos que se encuentran
disponibles en la carpeta de
Simbologia.

- Tipos de suelo afectados

(X LULC_11_06_prop — Field Calculator

Only update 0 selected features

V| Create a new field

Update existing field

Out

ot

- (i Information

‘)\:\\ Source

(2 Layer Properties — LULC_11_06_prop — Symbology

1
Rule-based

Label
V! [l Urban fabric

Min. Scale
*11-Urban Fabric’ OR "info"...
v/| [l Continuous urban fabric *111-Continuous urban fabr...
v [l Discontinuous urban fabric “info” = "112-Discontinuous urban f...

Max. Scale

Count

Duplicate Cou™®

be

Pri

Q Maps

emergency.copernicus.eu/mapping/list-of-components/EMSN084

6

@ Layer Properties — LULC_11_06_prop — Symbology

Q {22 Rule-based

~8 S

La Gazzetta dello S... ﬂ Infobae América - I...

@ information Label

V' [l Urban fabric

v [l Continuous urban fabric

v' [l Discontinuous urban fabric

/| M Industrial, commercial and transport units
V' [l Industrial or commercial units

“Q- Source

& symbology

LATEST NEWS - 2022-09-28 | [EMSN13

EMS - MAPPING

Who can use the service V| Portareas

v Airports

v Ml Mine, dump and construction sites

v [l Mineral extraction sites

v/ [l Dump sites

v [l Construction sites

Artificial, non-agricultural vegetated areas
Green urban areas

Sport and leisure facilities
Avrable land

Non-irrigated arable land
Permanently irrigated land

Rice fields

V| [l Permanent crops

v [l Vineyards

V| [ Fruit trees and berry plantations
V! [ Olive groves

How to use the service N7 30 View

Portfolio: Rapid Mapping

Diagrams

Portfolio: Risk and Recovery

Quality control

User Guide

B8l Attributes Form

Joins

RAPID MAPPING € Awiiay Storage

S]] S]] S

C,@ Actions
= List of Activations

= Map of Activations

= GeoRSS Feed

v Pastures
= Online Manual V| Heterogeneous agricultural areas
Variables V| Annual crops associated with permanent
v > v Complex cultivation patterns
RISK AND RECOVERY t
S NID HECOYELY z Metadata V| [ Land principally occupied by agriculture, ... "
. e B Dependencies V|| Agro-forestry areas

= List of Activations s Forests

2 5 Legend = -
= Map of Activations & T

= GeoRSS Feed

Refine Selected Rules ¥

= Online Manual b Layer Rendering

stle ~|

v/ [l Road and rail networks and associated la... " *122-Road and rail network.

‘22-Permanent crops’ OR "i..

‘242-Complex cultivation p.

" = "11-Urban Fabric’ OR "info"...

11-Continuous urban fabr...
12-Discontinuous urban f...
2-Industrial, commercial ...
21-Industrial or commerc...

23-Port areas’ OR “info" ...
24-Airports’' OR “info” = ...
3-Mine, dump and constr...
31-Mineral extraction site.
32-Dump sites’ OR “inf
33-Construction sites' OR ...

“14-Artificial, non-agricultu...

41-Green urban areas’ OR...
42-Sport and leisure facil...
1-Arable land’ OR “info” ...
11-Non-irrigated arable I...
12-Permanently irrigated
13-Rice fields’ OR "info

21-Vineyards' OR “info"
22-Fruit trees and berry p...
23-Olive groves' OR "info...
3-Pastures’ OR "info” = "2...
4-Heterogeneous agricul..
41-Annual crops associat..

43-Land principally occu...
44-Agro-forestry areas’ O...
1-Forests’ OR “info" = 31

Min.Scale  Max. Scale  Count

X

Duplicate Cou™

>

Symbol Levels...

Help

DTHER

oK Cancel || Apply

Activation Factsheeto EMSNO084_Factsheet_v01.pdf
™

Activation Final Reporto: Ml EMSNO084_Technical_Rej

= Map of Activations of Other
Organizations

= Meetings, Workshops Download Q: E EMSNO084_STD_UTM16N_v01.gdb_.zij

= Citation Guidelines Related activation(s):

= Citations

[EMSR477] Tropical Cyclone in North Caribbean Region, Nic ua




EXPOSICION

Calcular la exposicion usando las tres
capas de extension de lainundaciony
el raster de Poblacion de La Lima

Max_flood_ext_2020_11_06_fix.shp

Max_flood_ext_2020_11_17_fix.shp
Max_flood_ext_2020_11_19_fix.shp

GHS_POP_LaLima.tif

Clic derecho en “Zonal Statistics”
Abrir Tabla de Atributos
Seleccionar “Field calculator” [=*

Seleccionar desde « »
> sum(“_sum
“field and values” - )
Valor del total de
poblacion afectada

N

- Poblacién afectada

En la Caja de Herramientas buscar
“Zonal statistics”

Processing Toolbox @
¥ A (D) = ) .
2, zonal statistics
v (U Recently used
$¢ Zonal statistics
v (. Raster analysis
4% Raster layer zonal statistics

4% Zonal histogram

J
Zonal statistics
Q
eat
V| Create a new field Update existing field
Create virtual field
Output field name
Output field type | Whole number (integer)
Output field length | 10 < | Precision
Expression Function Editor
B8 Lk Searc Show Values &
sum"_sum"}) 1.2 OBJECTID ~| | Double-click to add field name to
by expression string.
abe flood_type Right-Click on field name to open context
abe det_method menu sample value loading options.
abe notation
1.2 area_ha %
;. 2
oy aoud‘ Values
123 or_src_id
1.2 SHAPE_Leng All Unique 10 Samples
1.2 SHAPE_ Area
12 count
1.2 sum
- LA (| 1.2 _mean
> » Files and Paths
seatigel{ 1 » Fuzzy Matching
Preview: 150538.3618307718 » General v
\1:) You are editing information on this layer but the layer is currently not in edit mode. If you click OK, edit mode will automatically be turned on.

Cancel Help

En “Input layer” seleccionar las capas de
extension de la inundaciény en “Raster layer”

GHS_POP_LaLima

() Zonal Statistics

Parameters Log
Input layer
) Max_flood_ext_2020_11_06_fix [EPSG:32616]
Selected features only
Raster layer
=" GHS_POP_Lalima [EPSG:32616]
Raster band
Band 1 (Gray)
Output column prefix
Statistics to calculate
3 options selected

Zonal Statistics

Run as Batch Process...

4

Zonal st

o
This algorithm
\ 3 D - raster layer fo
i > overlapping pc

v
sorge
w

un



EXPOSICION - Edificios alcanzados

3) En “Input layer” seleccionar la capa de
osm_buildings_clipped.shp y en “comparing to
the features from” capas de extension de la

lI Calcular la exposicion usando las tres 2) En la Caja de Herramientas buscar
capas de extension de lainundaciony “Select by location”
la de edificios -

Max_flood_ext_2020_11_06_fix.shp
Max_flood_ext_2020_11_17_fix.shp

N weo:s
Q select

¥ (@ Vector selection
45 Extract by attribute

Processing Toolbox )

inundacion

Q Select by Location

4% Extract by expression <
% Extract by location Parameters Log Select
Max_flood_ext_2020_11_19_fix.shp i Syl v AR Select features from This algorit
- - - - - - 4% Random extract ? .
4% Random extract within subsets (2 osm_buildings_clipped [EPSG:32616] v || \f.vecttor e
» Random selection rilaa;loii'l]s;p
AP H . s Where the features (geometric predicate &
osm_buildings_clipped.shp o i GRS E (0 predicate) features in

3¢ Select by attribute

V| intersect touch

< {1 Select by expression

5 Select by location contain overlap

9% Select within distance
disjoint are within
equal cross

Clic derecho en & sewcbill - By comparing to the features from
J ) S 3V E %K 2 @
« o e . » =
osm_buildings_clipped.shp st cae i (9 Max_flood_ext_2020_11_06_fix [EPSG:32616] v | € X [

Ver en la parte superior la cantidad de

Ojo: jesta cantidad podria estar

facilidades esenciales, por ejemplo

Abrir Tabla de Atributos

objetos seleccionados

subdimensionada!
OSM layer se puede filtrar por

hospitales, edificios publicos,
escuelas, etc.

»lw [N [= ]S

1500 | building

1500

1500 building NULL

1500 NULL

NULL

1500

1500 |building

175174181 1500 building NULL

NULL NULL

FHEE - B
2|8 Il 8|8
AR - EEES
G| O g

A& v ENE S | &
G| o S| S

174684820 Aeropuerto Inte... |NULL

=

IIIII |
fis

1500 building NULL

1500

1500

1500
1500 | building

223786019 1500 building NULL supermarket
I —— ] —— —— ——

223786009 school

223786011 industrial
223786013 NULL
223786016 NULL

223786018 NULL

N
=1
~
®
©
o
o
=

"~ Show All Features ,

Selected features only
Modify current selection by

creating new selection

Run as Batch Process...

0%

i Run
/)




e Lainteraccion entre 'laamenaza, ‘exposicion’y 'vulnerabilidad' genera condiciones de
'desastre’, el cual puede ser catastrofico o crénico (Pelling, 2003)

e Definimos vulnerabilidad como la propension de un elemento o una serie de elementos
expuestos a una amenaza de sufrir un dano.

Curvas de Vulnerabilidad

e Hay distintas metodologias para estimar la vulnerabilidad y sus curvas, usando una variedad
de softwares (QGIS, ArcGIS, R, Capra, Hazus, etc.).



La relacién entre el riesgo de inundacion y los elementos de riesgo puede ser estudiada por dafio empirico o curvas de fragilidad para
estimar los danos directos a los edificios. Expresa el dano como el porcentaje de los costos de reemplazo representando las pérdidas
monetarias esperadas (pérdidas estimadas).

Example. R:= f EIE V)

DAMAGE TO BUILDING (structure + contents)
(Source USACE)

1.4 - Los tipos de edificios usados estan disefados para
- representar el promedio de las caracteristicas de los
' /7/ edificios en una clase para desarrollar modelos de
1 e - e prediccion de pérdidas para las ‘caracteristicas promedio’
= . / // de tipo de edificio. De esta forma el rendimiento estimado
B ” - esta basado en la poblacién total de los edificios por cada
& / e
E 06 7 > clase.
© / =—=one storey - basement
4 7 z =—=more storeys - basement
/ / ===one storey - no basement
0.2 47 —
===more storeys - no basement
0
0

1 2 3 4 5 6
water depth (m)




e Como parte del ejercicio buscamos calcular la profundidad de inundacion en edificios
criticos.

e Se definen como aquellos sitios, estructuras o instituciones que, afectados por una
emergencia, pueden aumentar los impactos empeorando los problemas, reduciendo la

habilidad para responder o presentar un problema secundario mas grande que el primario
(Valentini et al. 2014)

Q osm_buildings_flooded_day_11_17 — Features Total: 34266, Filtered: 34266, Selected: 0
J os g P 7T ES D PE S &
osm_id code fclass name type v
1 417421749 1500 building NULL warehouse
2 417421750 1500 building NULL warehouse
& 700450292 1500 building NULL shed
4 223786009 1500 building NULL school
. . . P 5 223786023 1500 building NULL school
l Determ I na r IOS ed Iﬁ CIOS CrItICOS 6 223786026 1500 building NULL school
mirando la tabla de atributos v |rasrsaas 1500 buiding UL school
8 726775694 1500 building NULL school
9 223788110 1500 building Centro Basico Padre Claret school
10 420370749 1500 building Progeso Christian Bilingual School school
11 420552356 1500 building NULL retail
12 420555488 1500 building NULL retail
13 420555489 1500 building NULL retail
14 420570084 1500 building NULL retail
15 895360470 1500 building Comedor Bufet Yasir retail




Q Zonal Statistics

Parameters Log

Input layer

| (O3 critical_fac_11_17_zonal_stat [EPSG:32616]

| Selected features only

Determinar la profundidad de la

Raster layer
2 inu ndaCién para Cada ediﬁCiO, | =" Flood depth - Day 11 / 17 (m) [EPSG:4326]
utilizando el promedio o los Raster band
valores maximos. 'Band 1 (Gray)

Output column prefix

Usar Zonal Statistics.

Statisti = critical_fac_11_ " o
|2 optiony / s l-.
Zonal Stg osm_id 2 X
[Create |1 420573906 & 79603..
V| Oper? 223786009 ) g - [93880..
v N 3 ok
B 726775234 ‘ ~ [32656..
1 1174684820 42855..
5 223786026 -
P "
223786023
— -]
7 726775694
| ,{
8 420370749 2 §
4 Critical facilities (mean depth in m) ,
- [Jo-o0.021
[10.021-0.29
[ 0.29-0.678
I 0.678 - 0.979
Clasifi | 405 cl {-0.979-2.163
|
3 asificarlasen 4 o 5 clases. — i R - B
. ’ m
Ejemplo parael dia 17. i




EJEMPLOS e Calcular el dano utilizando Insyde

Modelo sintético y probabilistico de danos por

. . inundacion basado en un analisis explicito de
e Calcular el dano utilizando Hazus costes. (Dottori et al 2016)

Modelo para estimar riesgo de danos -Validado usando datos del norte de Italia.
por terremotos, tsunamis, huracanes e

inundaciones.

Desarrollado en 1997 por FEMA's (Federal
Emergency Management Agency) Natural

Hazards Risk Assessment Program. e Calcular el dano utilizando
Flood Loss Function for
e Italian residential structures
=" (FLF-IT) (Nafari et al 2017) s R ey
e 1 T e

| I so-75

-Usa datos empiricos de dafios.

-Emilia-Romagna, ltalia..

(Banks 2015)




ACTIVIDAD

(X Zonal Statistics

PASOS

Parameters | Log Zonal statistics
Input layer This algorithm calculates statistics of a

(9 Max_flood_ext_2020_11_06_fix [EPSG:32616] - @@ v% | raster layer for each feature of an
overlapping polygon vector layer.

1) Abrl QGIS Land USE Land Cover () Raster layer

:‘l' GHS_POP_Lalima [EPSG:32616] ¥
Total population () = '
Flood extent ()

Flood depth () 5

Number of Buildings ()

2)  Abrir las siguientes capas:

Statistics to calculate

| 0% Cancel

Run as Batch Process... Run || Close Help

PASO 2 Calcular la exposicion

de la poblacidon usando - - .
las tres capas de extensiéon 1.  Zonal stats oo s it

V| Create a new field Update existing field

de inundacion 2. Field Calculator.

Output field type | Whole number (integer)

Sumar el campo ‘sum’ e

Expression | Function Editor

para obtener el total e 5
de la poblaci = :
e 1a pobpiacion &
CAPA RASTER afectada : Leng val
- ° 12 SHAPE Area
Al Unique 10 samples
12 _count
12 sum
=~ D 12 _mean
» Files and Paths
Feature |1 - » > Fuzzy Matching
Preview: 26513.366043721453 > (General -
\i‘) You are editing information on this layer but the layer is currently not in edit mode. I you click OK, edit mode will automatically be turned on.




PASO 3

PASO 4

Calcular la exposicion de la
cantidad de edificaciones
usando las tres capas de
extension de inundacion

Calcular la exposicion del uso
del suelo usando las tres capas
de extensidn de inundacion

CAPA VECTORIAL

N OF BUILDINGS

CAPA VECTORIAL

2.

LAND USE - LAND COVER

Select by
location

Intersect

1. Cip >

Field Calculator

[N

Aggregate

[N

Field calculator

L

Load symbology

[N

Parameters | Log

Select features from
osm_buildings_clip [EPSG:32616]

Where the features (geometric predicate)

V| inter touch
contain overlap
disjoint are within
equal cross.

comparing to the features from

Max_flood_ext_2020_11_17.fix [EPSG:32616] >

Selected features only

Modify current selection by

cating new selection

63%

Run as Batch Process.

Q dip

Parameters | Log

Input layer

Select by location

This algorithm creates a selection in
vector |
features is based on the spatial

a

er. The criteria for selecting

relationship between each feature and the

features in an additional layer.

Cancel

Run Close Help

Clip

Selected features only

Overlay layer

ULC_flood_11_06 [EPSG:32616]

(59 LULC_flood_11_06 [EPSG:32616]

N N

-6 X v

This algorithm clips a vector layer using
the features of an additional polygon layer.
Only the parts of the features in the Input
layer that fall within the polygons of the
Overlay layer will be added to the resulting
layer.

The attributes of the features are not
modified, although properties such as area

(@ Land use - Land cover — Field Calculator

Only update 0 selected features
v Create a new field Update existing field

Create virtual field

X

@ Aggregate

Parameters | Log
Input layer

L Clinped (FPSG:12616]

‘
Aggregate
This algorithm take a vector o table layer

and aggregate features based on a grou;

£

@ LULC_11_06_prop — Field Calculator

on

V| Create a new field

Create virtual field

Qutput field name

ate 0 selected features

Update existing field

X

@ iformation
38 Source

& symbology

30 View
Diagrams
Fields

B8] Attributes Form
Joins,

) Audliary Storage

& Actions

ooy

¢

€ remporal

Variables

B vetcaa

| Dependencies

Rendering

27 QGIS Server

B Digitizing

) Layer Properties — LULC_11.06_prop — Symbology

8 Rule-based

Label
v/ Ml Urban fabric
v/ Bl Continuous urban fabric
v/ Bl Discontinuous urban fabric
Industrial, commercial and transport units
| Ml Industrial or commercial units

Port areas
V| Airports
v/ Bl Mine, dump and construction sites
v/ Bl Mineral extraction sites
v/ Il Dump sites
! Il Construction sites
Antificial, non-agricultural vegetated areas
Green urban areas
Sport and leisure facilities
Arable land
Non-irrigated arable land
Permanently irrigated land
Rice fields
I Permanent crops
I Vineyards
Fruit trees and berry plantations
Olive groves
Pastures
Heterogeneous agricultural areas

Complex cultivation patterns
Land principally occupied by agriculture,
Agro-forestry areas

Forests

ARk RID LRI

& >
Refine Selected Rules
» Layer Rendering

stie |

Road and rail networks and associated la...

Annual crops associated with permanent ...

"211-Non-irigated arable I..
12-Permanently irrigated
info" = ‘213-Rice fields' OR “info’

2-Permanent crops' OR .
*221-Vineyards’ OR "info’
222-Fniit trees and berry
*223-Olive groves' OR "info.
3-Pastures’ OR "info” = 2.

Min.Scale  Max. Scale  Count

X

Duplicate Cou™

>

Symbol Levels.

ok concel || pply elp




PASO 5

Calcular la vulnerabilidad

1. Seleccionar manualmente | oz

los edificios criticos

2. Zonal Statistics

Q osm_buildings_flooded_day_11_17 — Features Total: 34266, Filtered: 34266, Selected: 0

[ & A v ERP PBE S &
osm_id code fclass name

1 417421749 1500 building NULL

2 417421750 1500 building NULL

3 700450292 1500 building NULL

4 223786009 1500 building NULL

6 223786026 1500 building
7 726775234 1500 building NULL
8 726775694 1500 building

type

warehouse
warehouse
shed
school
school
school
school

school

(2 Zonal Statistics

Parameters Log
Input layer
(9 critical_fac_11_17_zonal_stat [EPSG:32616]
Selected features only
Raster layer
2" Flood depth - Day 11 / 17 (m) [EPSG:4326]
Raster band
Band 1 (Gray)
Output column prefix
Statistics to calculate
2 options selected
Zonal Statistics

[Create temporary

V| Open output file after running algorithm




iGRACIAS
POR SU
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Maria Jose Jimenez :> maria.jimenez@iusspavia.it

Ignacio Gatti :> ignacio.gatti@iusspavia.it



