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A first definition

= Disaster: a serious disruption of the functioning of society, which poses a significant,
widespread threat to human life, health, property, infrastructure or the environment,
whether arising from accident, nature or human activity, whether developing suddenly or
as the result of long-term processes, but excluding armed conflict. [IdRL 2011]

= Rapid response is needed, comprising geospatial information.
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[1] http://emergency.copernicus.eu/mapping/ems/service-overview
[2] http://www.statcan.gc.ca/pub/92-195-x/2011001/other-autre/map-carte/def-eng.htm

International Federation of Red Cross and Red Crescent Societies (2011): IDRL Guidelines Guidelines for the domestic 4

facilitation and regulation of international disaster relief and initial recovery assistance



http://emergency.copernicus.eu/mapping/ems/service-overview
http://emergency.copernicus.eu/mapping/ems/service-overview
http://emergency.copernicus.eu/mapping/ems/service-overview
http://emergency.copernicus.eu/mapping/ems/service-overview

HFT Stuttgart

Jniversity of Applied Sciences

Motivation

Number

1000

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

800

. | I
400

A gradual but clear upward trend [...] likely to
continue into the future (World Bank/ United
Nations, 2010)
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web.net/files/44281 _19802014paketworldusde4zu3.pdf,

http://www.prevention-
[08.12.2016]:S. 3

M Geophysical events B Meteorological events B Hydrological events [ Climatological events
(Earthquake, tsunami, (Tropical storm, extratropical (Flood, mass (Extreme termperature,
voleanic activity) storm, convective storm, movement) drought, forest fire)

local storm) 5
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Relevance

Information needs for
planning and decision ‘

making ‘
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Geodata

o
Disaster management
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,1he Management [...] of disasters require
static geodata (for certain areas) as well
dynamic geodata (i.e. flooded areas).”
(Municipal Coordination Board 2013)
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Kommunales Koordinierungsgremium (Municipal Coordination Board) GDI-DE, 2013: Einsatz von Geoinformationen in
den Kommunen. Ergebnisse der Umfrage Good Practice Beispiele Handlungsempfehlungen Deutscher Stadtetag;
Deutscher Landkreistag; Deutscher Stadte- und Gemeindebund. Berlin. Online verfligbar unter
http://www.geoportal.de/SharedDocs/Downloads/DE/GDI-DE/KoKoStudie_Einsatz_Geoinfo_Kommun-
nen.pdf?__blob=publicationFile. ¢
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Topographic data
In vector format

(@)

1 ,The Management [...] of disasters require

(O . .

= static geodata (for certain areas) as well

i1 dynamic geodata (i.e. flooded areas).”

(Municipal Coordination Board 2013). Up-to-date

remotely sensed
data

Koordinierungsgremium 2013] Kommunales Koordinierungsgremium GDI-DE, 2013: Einsatz von Geoinformatio-nen in
den Kommunen. Ergebnisse der Umfrage Good Practice Beispiele Handlungsempfehlungen Deutscher Stadtetag;
Deutscher Landkreistag; Deutscher Stadte- und Gemeindebund. Berlin. Online verfligbar unter
http://www.geoportal.de/SharedDocs/Downloads/DE/GDI-DE/KoKoStudie_Einsatz_Geoinfo_Kommun-
nen.pdf?__blob=publicationFile. 8
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Topographic data

= Terrain height, toponyms (names and unique identifiers of standard geographic areas),

=  major cultural and physical features, i.e. roads, railroads, coastlines, rivers and lakes

o = Buildings
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a2 — mapping agencies or

— Crowd based geographical information(VGl)
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Satellite Imagery

= Regional or global coverage, with certain repetition rate

= Platforms

Satellite-borne,

airborne sensors (UAV, balloons)

=  To deal with natural or man-made disasters, i.e.

Floods, Earthquakes & tsunamis, Landslides, Severe Storms, Volcanic eruptions
Forest fires
Drought and Humanitarian crises

Technological disasters

27. Méarz 2018
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The benefits of Geospatial Information

(Figure 2): Benefit for critical infrastructure

Land hazard assessment e
. Fire detection and monitoring ==
Fire risk map e |
Drought vulnerability map g e —
Earthquake damage assessment map =
Urban classification for earthquake risk analysis * For critical infrastructures
Inundation map * For healthcare
Flood damage assessment map * For security
Flood risk monitoring system I
Flood risk map pr==]
0% 20% 40% 0% 80% 100%
H .
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Altan et al. 2013: The Value of Geoinformation for Disaster and Risk Management (VALID) "
Robert Backhaus (2013): Value of geoinformation for disaster and risk management. http://geospatialworld.net
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Reconstruction

Source: https://www.zki.dIr.de/image/937
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Some definitions regarding disaster mapping I

= Rapid Mapping: “consists of the [... ] provision (within hours or days) of geospatial
information in support of emergency management activities immediately following an
emergency event. The products are standardized.”

= Reference Maps: shows the boundaries, names and unique identifiers of standard
geographic areas, as well as major cultural and physical features, such as roads, railroads,
coastlines, rivers and lakes, i.e. topography
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= Delineation Maps: extents of the area affected by the disaster

= Grading Maps: assessment of the damage grade and its spatial distribution after the
disaster

[1] http://emergency.copernicus.eu/mapping/ems/service-overview
[2] http://www.statcan.gc.ca/pub/92-195-x/2011001/other-autre/map-carte/def-eng.htm

International Federation of Red Cross and Red Crescent Societies (2011): IDRL Guidelines Guidelines for the domestic 13

facilitation and regulation of international disaster relief and initial recovery assistance
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Some definitions regarding disaster mapping II

=  Emergency Mapping: creation of
—  maps,
— geo-information products and
— spatial analyses

= dedicated to providing situational awareness emergency management and immediate crisis
information for response by means of extraction of reference (pre-event) and crisis (post-
event) geographic information/data.
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Emergency Mapping Guidelines drafted by the International Working Group on Satellite Emergency
Mapping (IWG-SEM), cited after: http://www.ithacaweb.org/projects/rapid-mapping/
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Some players

=  Copernicus Emergency Management Service (EMS) Mapping (started February 2015)
http://emergency.copernicus.eu/

= |nternational Charter 'Space and Major Disasters'
https://www.disasterscharter.org/

=  Humanitarian OpenStreetMap Team (HOT) — VGI (!), updating the OpenStreetMap
database.
https://www.hotosm.org/

= United Nations Platform for Space-based Information for Disaster Management and
Emergency Response (UN SPIDER)

15
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International Charter 'Space and Major Disasters'

= aconsortium of space agencies and satellite data providers, founded 1999, aiming at
providing a unified system of rapid space data acquisition and delivery in case of natural or
man-made disasters.

= Each member agency of the Charter has committed resources to support some specified

authorised users such as relief organisations as well as civil protection and defence
organisations with free of charge satellite data in order to help mitigating the effects of
disasters on human life and property.

= The Charter data [...] will be analysed by associated Value Adders, like the ZKI.

= Theresults are provided to the Authorized Users, requesting authorities and also
to the public.

= 16 partners, providing data of approx. 30 satellite missions

16
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UN-SPIDER

) UNITED NATIONS English Espafel Fransaz

ovspoer KNOWLEDGE PORTAL |

Space-based information for Disaster Management and Emergency Response

Home Space Application  Risks & Disasters  Links & Resources  Advisory Support  Network | Projects  News & Everts  About Us

International Working Group on Satellite based Contact
Emergency Mapplng (IWG'SEM) For any inquiries to the char,
pleass contact

% The Intemational Working Group on Satelite-based Emergency Mapping (WG-5EM) is a aete.r zzi@spatial-
"Q? _ voluntary group of organizations involved in sateliite based emergency mapping. ft was SSMVIGES.COM.

; founded in order to improve cooperation, communication and prefessional standards
i among the global network of satelite based emergency mapping providers. The
chaiperson of the group is nominated for a term of one year and is responsible for
organizing the monthly teiecons and bi-annual mestings. The curent char is from Paris- =020 0T
| Lodron-University Salzburg Department of Geoinformatics Z_GIS / Spatial Services Ltd

To send inquiries to the

se the

entire group, pleas
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The group mests twice a year in persan, &t venues aanged by meeting participants, These  IWG-SEM members
meetings are forums for reviewing what has been accomplished to date and to define the
steps forward. The regular monthly teleconferences are held to monitor progress an actions ADPC
and for discussions on particular matters of interest fo the group.

AHA Center
AT
. . AKDN-FOCUS
Vision and Mission of ING-SEM
£ CNES

During the first meeting in April 2012, the group defined its general direction through the following vision:

CU-Boulder
“Supporting disaster response by improving intemational cooperation in satellite based emergency mapping.” Eid pro
Its warking program was defined by this mission statement: # DR
“Establish best practices between operational satellite-based emergency mapping programs, stimulate communication and 8 EC-ECHO
collaboration, support the definition of emergency mapping guidelines, sirengthen the sharing of expertise and capaciies g SC-GROW

and review relevant technical standards as well as protocols. Werk with the appropriate organizations to define professional
standards for emergency mapping.” B ECRC
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Our approach: ,disasterGIS"

Open Source
Software Tools

Script driven

disasterGIS

!

Delivers rapidly geodata products to support
disaster management
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Open Data Windows as OS
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Open Data Sources for Remotely Sensed Imagery

=  USGS EarthExplorer,
https://earthexplorer.usgs.gov/
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=  ESA's Thematic Expolitation Platform, https://tep.eo.esa.int/
see Salvatore Pinto's talk, FOSS4G 2017
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Output — Example of Stuttgart
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Summary

=  QOpen Source, open data

= Quite complex architecture, but yet easy to deploy/to install, also for developing countries,

o) ) :
g_ small public agencies and NGOs
= “Domestic actors have the primary role” [1]- the approach enables local actors to
_% collect and provide geospatial information
'% = Automated, rapid workflow:
(a'd

— 7 minutes

+

— download time for vector and raster data (depending on area extent and network
connectivity)

= Reference Map created — including vector data as well as remotely sensed imagery
= However:
— limited spatial resolution and accuracy (approx. 10m)

— Satellite imagery can be cloud-covered

[1] interSitipndtiFerterptint etiRed Crigseixnd Red Crescent Societies (2011): IDRL Guidelines Guidelines for 34
the domestic facilitation and regulation of international disaster relief and initial recovery assistance




