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1.1 SATELLITE-BASED EMERGENCY MAPPING OVERVIEW

When large disasters occur, respongganisatiors, from local first respnders to international
response coordinators, require timely, validated information that can be integrated into
information products for efficientcommunication, understanding of the situationand
ultimately for better decisiormaking Over the past deck, satellitederived maps and
geographic information (Gl8ata have increasingly been employed and gained acceptance in
providing an objective means of assessing disaster affected communities. Imalgery
provides means to identify the specific vulnkiities within a community, intensity of the
hazard and extent of impacts prior to more conventional means, such as field inspections.
Although many of these products have in the past lacked timeliressgnagery wasot easily
interpreted by nonimageryexperts, or had uncertain levels of accuracy, there has been general
consensus in their potential and they are being progressively improved.

1.2 BACKGROUND

As technology and investments in remote sensing advance and the body of experience grows,
satellitebased mapping is assuming a more formal and professional posture which has
manifested in many community initiatives including, but not limited to the International Charter
on Space and Major Disasters (Space Charter), the Group on Earth Obser@EQ@)the UN-
SPIDERprogramme mandated by the United Nations General Assenfblyited Nations
Platform for Spacéased Information for Disaster Management and Emergency Response)
the UNITARased UNOSAT programmkglentifying aclear gap, the International Working
Group on SatellitBdased Emergency Mapping (IV8&EM) was founded in 2011 to provide a
forum for collaboratively advancing the technical rigor of this discipline. During the initial
meeting of interested parties in Hohenkamm&ermany in 2011, the group identified the lack

of common procedures in communication and information exchange as one of the major
problems needing to be solved. Thagreed toform the IWGSEMto remedy this through the
developmentof a professional commity and resources such as this document.

The IWGSEM consists of experts representing a wide spectrum of satbited emergency
mapping (SEM) capabilities, mandates and roles, but all share the common aim to improve the
quality and consistency of SEptoducts. The IWGEM aims to do for the communication,
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analysis of imagery and the development of products, what the Space Clarterother
initiativesdid for makingsatelliteimagery datamore accessibleThroughthe development of a
community, commorprocedures anf a collaborative environment, SEM can become a more
reliable and dependable information source in the internationaleegency management
efforts. Whereasits member aganisatiors may have a direct role in response, the R&EMV

does not hae nor aspire to have any active role in response operatibfvever, it can

LI NOAOALI G0S AYy |y 20aSNBFGA2YyIf NR{S RdzNARY3
integration into future responses.

Having a look at the past decade, rapid mapping e&spbave faced new challenges for
cooperation, especially during large events like the 2004 Indian Ocean TsuharRiakistan
floods of 2010 and the 2010 Haiti earthquake. In the Haiti response, for example, many
different providers generated more than @Gmap products in the firdivo weeks,mapswhich
followed totally different mapping procedures and showed various quality levels. A lack of
coordination and common procedures inhibited the community froetter distributing the
workload and systematicalpssessing impacts and making best use of the imagery available.

In short, there was a plethora of data and experiis¢hat case but a lack of a community with

a common focus, which could have elevated the combined efforts beyond the sum of their
individual contributions. Especially in largedisaster events, improved cooperation,
harmonization and possibly evension of analytical results, as well asmmon emergency
mapping procedures could greatly improve quality, reliability and availability atadrgatellite
based emergency mapping results. This is what-B¥#® will continue to pursu¢he following
guidelines are the first contribution to thendeavour

1.3 ABOUT THE GUIDELINES

The aim of thee guidelines is to help support an effective exchange and harmonization of
emergency mapping efforts leading to improved possibilities for cooperation amongst involved
Emergency Mapping r@anisatiors. This will facilitate the convergence of the mapping
procedures and the thematic content across production teams imultiple response
organisatiors, especially in the early response phases of disaster events. By enabling easier
exchange, merging and quality checking of individual data/information layers gedelste
more than one Emergency Mappingdanisation the final goal of enhancing coordination and
community effectiveness can be achieved among those willing to engage.
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The guidelines provide a framework, enabling the emergency mapping community to better
cooperate during crisis times. To achieve this, the guidelines are structured as follows:

a. Define fundamental principles

b. Establish a procedure for interactions and sharing of data, analysis and mapping
results

Organize mapping products, templates and disgetion policies

Anticipate problems of uncertainty in communication

Commit to assurance of capacity and qualification

Prepare a glossary for emergency mapping vocabulary

~® a0

It is anticipated that a second part of the guidelines wilgibeduallydevelopedat a later stage,
focusing on geenformation/map production related tospecific disaster types andon
identifying a common document structure to be applied to the different disaster types.

This document and tase guidelines will be reviewed and updatestipdically in order to
integrate new best practices arid be responsive to evolutions in technology and ers#r
needs.

The IWGSEM chair has the responsibility to initiate the revies and when agreed within the
Working Group

Please send any caments, suggestions or feedback this documento info@iwg-sem.org
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22SATELLBAEED EMERGENGCWGMARHE M)
21  DEFINITION

Satellitebased Emergency Mappif{§EM) is defined abke creationof maps, geanformation
products and spatial analyses dedicated to providing situational awareioesemergency
management and immediate crisisiformation for responseby means of extraction of
reference (preevent) and crisis (postvent) geographic information/data from satellite or
aerial imagery.

SEM derives mapping products thate largely useful in decisianaking and thatcan be
potentially used as input to other phases of the disaster cgslevel] such as the early recovery
and the prevention phases.

2.2 FUNDAMENTAL PRINCIPLES

Because there are many SEM organisations which might be involved in SEM of one disaster
event, it is necessary taefine basic rules on how theseganisatiors can best interacand
work together

These fundamental principles describe the way thmergency Mappo community should
interact to create a reliable, trusted and welccepted environment for cooperation, to ensure
the highest efficiency of the communication mechanism and to ensure the sustainability of the
approach, independent of individual actors.

The SEM entities which commit themselves to cooperation should engagan open,
constructive and ethicamanner. Practical examples of such are:

1 Cooperation¢ Provide constructive engagement in all dialogues. The SEM entities
should not be passive but should positively contribute to the solution of the problem in
hand and based on the technical framework provided in this document. As soon as two
or more SEM entities are involved in Emergency Mapping of a particular event, an
exchange of necessary information is recommended.

1 Openness Be willing to share information on the activat®and any metadata and
analysis results to the extent possiblespecting all relevant licensing over data or
analysis results. The SEM entities should be ready to share such information whenever
their mandate, copyrightonditions intellectual property rights and political/security
policies allow.

1 Ethics & Integrityg Apply proper referencing, copyright and citations for the sources of
information and adhere to branding and marking agreements. The SEM entities will
acknowledge (or properly credit) the work and results achieved by others.
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2.3 INTERACTIONS

In crisis times, information exchange (in particulchange ofgecinformation) is crucial to
the various players in the sponse community. This section providesommendations on how
information exchange and thus how interactions among SEM orgamsatian be established
and performed.

2.3.1 Information Exchange

Information exchange between SEM organisations is essential for subsequent cooperation. The
information flow should include all rganisatiors involved in Emergency Mappo The
information exchange should be as automatic as possible and it should contain the relevant
amount of information.

SEM information exchange flow has falistinctphases:
1 Initial phase
In-production phase

1
1 Delivery/dissemination phase
1 Post-delivery phase

The initial phase,which occurs immediately after the need for Emergency Mapping is
identified, includes defining the Area of Interest (AOI) and subsequent satellite imagery tasking.
It also takes into account the End User inputs regaydhe definition ofthe desired mapping
products.

The initial phaseof information exchangelsoneeds to include information on the location,
type of the disaster, the mapping requirements which will include &A@l and information
regarding thedAuthorized User responsible for triggering the SEM mechanism. Tiest
appropriate tool forquick and simplesharing of information during the initial stage is the
GeoRS$eed (or similar future agreed standard)cluding the links to kml/kmz files or the link

to a map layer in Google Mapfor example The timeliness oGeoRS®roadcasting is very
important: the GeoRS&ed should be released as soon as the SEM mechanism is activated. The
advantage ofGeoRS$ that it can be ingested by commonly used software (Microsoft Outlook,
RSS readers) as well as by specialized GIS software (QGIS, ArcGIS etc.). The kml/kmz file can be
inspected and thecorrespondinglink can be opened in the nsb common internet browsers
(Internet Explorer, Mozilla Firefox, Google Chrome etc.). Thus the information from the initial
phase can be shared not onlyith IWGSEM members but alswith other interestedactors
including civil protection agencies, inteti@al arganisatiors, webbased alert systems, etc.

If possible, satellite imagery acquisition plans and imagery availability should also be lshared
and between SEM entities and providatsthis stage, using the same standard

The informationavailable during the initial phase should include the following:
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1 Type, date, time and approximate location of the disaster. The type of the disaster
should adhere to fixed and agreed nomenclature (for exangléDE NumbgrThe date
and time of the disaster should be as precise as possible; at best it should be provided
by the 6Authorized Userthat activated the SEM. If this is not provided, the time of the
disaster should be retniged from other available sources (websites of civil protection
agencies, disaster alert websites, newspapers, local authorities, international
organisatiors working in affected areas, etc.). The approximate location of the disaster
can be expressed as pténwith coordinates in longitude and latitude or as a bounding
02E 2NJ LRfeéed2yd ¢KS L2 A ghicentred K2df K KSS RAKRS 40
require mapping (e.g. the centeoint of most affected region).

1 Alink to a kml/kmz file, a GooglMaps map or to otherfile formats which can be easily
opened in web browsers displaying tA®Ifor the mapping produdextent, andfor all
the satellite imagery being taskefl possible The description of théAOl should also
include some characteristics of the desired mapping products such as what type of
analysis layer should be produced with what type of satellite or aerial imagery.

Thein-production phaseshould include information about mapping products such as the exact
coverage, the intended content (e.g. map layers, detaifgd| satellite spatial resolution
category, satellite sensor type, type of analysis)wadl as the metadata about the satellite
datalimagesbeing used. This information set is more advanced and may be limited to those
SEM organisations that are involved in the same emergency mapping activation. Because of the
intense workload during the hght of a response, it might bdifficult to share this information

in a timely fashion, especially if it is not generated automatically and substantial human
intervention for informationformatting or sharing istherefore needed. While KML, Google
Maps links, or similar formats are preferable, other means of communication such as telephone
calls and emails are also effective. The mechanism for this information sharing has tosas cho
to best fit the purpose.

The delivery/dissemination phaseof (gea)information or map productsshould be done via

web portals of the SEM organisations. The web portals should allow for subscriptions
automatic alerts. These alerts should be issued whenever there is a new mapping product
available on the portal. This wouldl@v sharing of the information within the DRM/SEM
community, with a broad range of usamached,including the public.

The oganisatiors involved in SEM are encouraged égtablish andmaintain their own
method(s) of dissemination, including, but not limited to, telephonalls, emailsGeoRS&eds
etc.
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The postdelivery phaseallows the SEM organisations to collect thedback from users on the
delivered mapping products. The feedback should contain as much details as possible about the
usahlity and accuracy of the maps, themeliness of their delivery andny other useful
information which could help to improve the onadl usability of SEM.

Whenever possible and appropriate, the findings from the feedback should be shared with
other members ofthe SEMcommunity This would encourage improvements and effective
crosslearning among SEM organisations.

2.3.2 Levels ofinteraction

The purpose of the determining the levels of interaction is to efficiently communicate the
involvement of the SEM organisations in the disaster. For example, in the case of a small local
disaster, typically there would not be a requirement to set up a adleated communication
channel, because there willormally be onlyone entity working on mapping products. The
levels of interaction wilhoweverbecome very relevant for larger scale disasters where more
than one SEM organisation is involved and wherdrsaoteraction can bring synergic benefits.

The following list provides the basic description of each level and a potential expansion. The
basic level of engagement may be used to describe interactions withRSBBNE members, or in
the general discourse.

1 Noncrisis situation:

o Level 0¢ Inactivelunavailable¢ The SEM organisation is focused on internal
projects or other related activities and does not have resources or mandated
interest in supporting a specific activation.

o0 Level 1¢ Monitoring/On Calk TheSEM organisation is actively monitoring world
or regional activities fo potential SEM needs. A persanganisation is
monitoring news sources and scientific early warning data for trends as well as
receiving and filtering inputs from the community. They use this information
to decide when a notification needs broadcasting to other SEM organisations as
an alert. The SEM organisation may have a listfafthorized Uses€, who can
trigger theEmergency Mappingctivation

9 Crisis situation:

o0 Level 2¢ Selforganisation (Small scale to medium scale crisis). The SEM
organisation is providing support without a need for regulative coordination.
Exchange of activity info and bilateral/multilateral communication will suffice to
support the situation. Typically, only one SEMjarisation is working on the
emergency mapping activation. Other SEM organisations will be informed but
there is no need for their active involvement.

0 Level 3¢ Cooperation of multiple providersmedium to large scale crisis).
Different mapping and/or satkte data providers (i.e. mechanisrtike the Space
Charter, COPERNICUSentinel Asia andthers) are active in the sam8EM
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activation. If a SEMcommunity member requires coordination among all
providers héshe should initiate communications among alidwvn cooperaing
entities. The coordination roles should be clarified during the initial interaction.
The coordination neeslshould be obvious from the initial phase of information
exchange, where more than one SEM organisation is involved in the same
disaster.

A specific tool to make this information, along with status updates, available to the SEM
community should be develope

2.3.3 Interaction Tools

In addition to usingGeoRSBML as interaction tools as described in chape3.1, following
are other information channels which can be used for effective communications:

1. Email exchanges
2. Teleconferences usimgprmal phones and mobile phones

3. Videoconferences using specializégleconferencing equipment (e.g. téledeo-
conference roomsonline services such as Webex of GoToMegting

4. Teleconferences ardr videoconferences over the internet (e.g. Skype)
5. Faxbased communication

The SEM list of contacts including mailing addes, phone numbers, videoconferencing
capabilities, etc. should be maintainedthin the IWGSEMand alwaysup-to-date.
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2.4  SHARING OF SATELLITE DATA, ANALYSIS AND MAPPING RESULTS FOR SEM

2.4.1 Definitions of SEMharing

Useful sharing of the satellite data, baseline layers, analysis results and final mapping products
depend very much on the circumstances of the event. It is assumed that SEM organisations will
define the parameters of theEmergency MappindActivation with the End User(s) who
requested tle mapping products. This information will be shared as needed within the SEM
communityif the disaster event is large enough to warrant job sharing among them. The shared
work will be aggregated twards meaningful mapping products. The delivery of the magp
products to the user shalonourthe End Useneeds and will not be negatively influenced by

the sharing that has occurred among SEM organisations. Finalljhei case of agreed
collaboration the sharing among SEM organisations is highly desirable and some basic principles
are described below.

When two or more SEM organisations are preparing maps for the same gitisasion or
disasterevent, and if they cordinate the activities through a telecterence it should be
clarified how the overall mapping effort can be divided between the different cooperat
entities and whichorganisationrepresentative is the lead. The work allocation will depend on
the number of users, the different languages in which the products should be delivered, the
number of AOk and the availability of resources at the SEM organisations. Some possible
approaches to the division of responsibilities are: 1) A9k, 2) by analysis layers, 3) by
processing step, 4) by time of availability of the SEM organisation or EpdyJsegroup (e.g.
using the targeted language). These are some of the options thatdwallow sharing of the
work load and speeding up the mapping procesl.related activities should be performed
based on the fundamental principles (see 2.2)

2.4.2 Use andSharing of ReferencPatasets

Reference datasetaould be representingvarious geographifeatures or in the form ofpre-
event satellite data etc. If they are public information and properly documented, it is possible
they couldalreadybe shared between SEM organisations before a mapping campaigns
Sharing reference datasets would impe the consistency and quality of products, especially in
cases where severaftganisatiors are involvedn mapping the same AOI. Furthermore, the use
of official authoritative reference data to produce pestent analysis and maps would help the
End User in integrating results in isvn operational framework. If SEM organisations would
like to share preevent satellite imagerydata during the campaign, they will need to consider
the licensdimitation of the saiddata (see 2.4.3).

In general, the SEM communig well as angther data sources or data producers are
encouraged to consider releasing any refeze data developedr offeredwith an openor
leastrestrictivelicensing policySuch open data policies are necessary to ensure the
unrestricted and timely sharing of and access to reference data, especially in emergency
situations. Commercial satellitenagery providers are also encouraged to permit such data that
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is derived from archival imagery they provide to be released with an open license, if possible,
for the above reasons and given the value of such satellite imagery derived geospatial reference
data in disaster management, and in combination with post disaster event imagery analysis as
well.

The SEM community should first consider using-kmetiwn and already validated opentda
sources both vector and rastefsuch as OpenStrelgap, or GoogleMapmaker data if openly
distributed for nonprofit usage the WorldPop, Landscamm GPWpopulation datg, freely
accessible satellite imagery (such as Landsat, CBERS, Sentinels, the-Qrx/iestion,
archived Spotimage data older than 5 yetlnat might be releasedwith a nonrestricted
license, etc.)elevation datamodelssuch as the recentiyeleasedSRTM/2 30mresolution
global datasefand its planned improved versions ) or the SRTM 90m and GTOPO30 1km
datasets.

Users are of course encouragamuse the highest quality and resolution datasets where
possible, in developing specific reference maps or other referentasdts, as well as for any
modeling as applicabld=or examplethe SRTM v2 30m data should be used whenever
available, or similarly the WorldPpo gridded population data should be considered given its
higher resolution and improved production process.

In future versions of this document, or in subsequent disaspexific chapters, efforts will be
made by the IWGEM community to include more detailed recommendations in terms of
reference data usage, choices and joint data licensing approaches where possible or needed.

2.4.3 Sharing of Satellite Imagerydda

Sharing of satellitémagerydata may require special arrangements depending on the range of
data licensing.Organisatiors participating in IWGSEM should review the conditions of
provision of satellitedmagerydata with thar data providers. The IWSEM nembers need to
inform the satellite data providers about the I\A&EM efforts ad work with them to
determine if there are conditions under which the licenses could be revised to allow data
sharing during certain SEM activations.

2.4.4 Sharing ofAnalysis

Sharirg analysis layers would allow a) more aggregated products (layers from different SEM
organisations combined in one product), b) better quality (exchange layers of low quality with
layers of high qualitgerivedfrom more optimal datg and c) crossheck of layers among SEM
organisations (more reliable dabc products and enabling of offline validation).

If at least two SEM organisations are involved in the mappintpe same eventit could be
desirable to share the analysis layefghe AO[s)they are working on. Possible scenarios are:
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1 There is no overlap betweeROE; each SEM organisation has unigp@5. In this case
analysis is done separately, but the preprocessihthe same/similaisatellite imagery
should be consistentbetween aganisatiors, or one trusted manisation will be
responsible for there-processingof all similar satellite imagery dat&ach oganisation
must be ready to make available the processl workflowused to create their analysis
layer so discrepancies in processing may be resolya@dtly. Each SEM organisation
should inform their respective End Users about products available for ét®ds so that
they can enrich their map collection with the products coming from other SEM
organisations. In case wrEnd User expresses the need to cover th&OE on which
another SEM mganisation is working using their ownap specification, the other SEM
organisation should provide theeeded datdayers to the oganisationworking on the
mappingproduct.

All mapping products should be released with the least restrictive distribution
conditionspossible, possibly using Creative Common Licensing. The proper credits and
acknowledgements must be visiblycsstn on all mapping products.

1 There is full opartial overlap oAOK. In this case, it is important to consider sharing the
analysis results with the other SEM organisations. This would serve foratresking of
the analysis and would enhance the quality of both mapping products. pree
processingf similar satelliteimagery should be consistent between SEM organisations,
or one trusted SEM organisation should be responsible forpteeprocessingof all
similar satellite imagergata. Each SEM organisation must be ready to make available
the processand workflow used to create their analysis layers so discrepancies in
processing may be resolved. However, tead Userhas to receive the mapping
products according to specifications agreed to with the SEM organisation doing said
processing. These may be changed if different analysis produces different results. This
would mean that two or more varieties of maps over the sah@may exist because of
different user specification, such as maps being provided in different languages.
However, the crosschecking will allow for the enhancement of all the all maps.

2.4.5 Sharing ofDelivered Emergency Mapping®ducts

The final mapping products should be available on the public portal ofptbducing SEM
organisation orthat of the End Useiorgansation responsible for the mapping. In addition to
sharing the raster mapping products in a proper format (see 2.7.3) allowing them to be
ingested in both spealized and generic software packages, it is recommended thatcthe
operating entitiesshare the relevant activation metadata in a standard format (e.g. 1SO, see
2.7.6)

All IWGSEM members should provide the mapping products in the formats and with activat
metadata which allows them to be ingested in both mpecialized (MS Office, OpenOffice
etc.) and specialized software (QGIS, ArcGIS, ENVI, ERDAS etc.). This would allow effective
sharing of the mapping products among IVB&M members and would enhanttee product
quality.
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Organsationsparticipatingin the IWGSEM are encouraged to establish a brokering agreement
with GEO in order to make discovery and accessibility of the activation metadata, analysis and
maps of theAOBs)easy for the SEM End User.

2.4.6 Use/Licensing/@pyright

Data/products dissemination policy, which may be differesnnong the different SEM
organisationsshould be clearly statednathe mapping products.Use of logos is encouraged to
provide End Useran easy way to identify the emergency mapping framework to which the
mapping products areelated.

Whenever possible, the IWSEM should adhere to the GEOSS data sharing principles:

1 There will be full and open exchange of data, activation metadata and products shared
within GEOSS, recognizing relevant international instruments and nationaiegodind
legislation;

1 All shared data, activation metadata and mapping products will be made available with
minimum time delay and at minimum cost;

1 Providing all shared data, activation metadata and mapping products free of charge or
at no more than cost foreproductioridelivery will be encouraged for research and
educationpurposes as well

25 MAPPING PRODUCT AND INFORMATION CONTENT

The goal of this section is to define the main types of emergency mapping products and to
describe their main information coant. These basic definitions will allow emergency mapping
organgations to include common main types of information in specific mapping products,
indirectly allowing:

1 end users to be aware of what types of information they can expecbtain from the
different emergency mapping products;

1 dauthorized usersto request the most suitable mapping product.

2.5.1 Reference/PreEvent Map

The aim of a pre&vent map is to quickly provide knowledgad overviewon the territory and
assets prior to the emesqncy. The content consists of selected topographic features of the
area affected by the disastewvent, in particular exposed assets and other available information
that can assist the users in their specific crisis management tasks.
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The reference map isased on available reference data and the -prent (archive) satellite
images when available. If peventsatelliteimages are not available, the reference map will be
based on reference data, the pesventsatelliteimagey and ancillary information frm other
resources.

2.5.2 Impact Delineation/Grading/Damage LevéPost-event Map

Delineation maps provide an assessment of the event impact and extent. Delineation maps are
directly derived from satellite images acquired immediately after the emergency eventn Whe
relevant, they may be combined with digitalevationmodelling and compared with archige
information and dataof similar event occurrences.

Additionally, damage level maps provide an assessment of the damage (and eventually of its
evolution). Damage level maps are directly derived from satellite images acquired immediately
after the emergency event. When relevant, they may be combined witltatliglevation
modeling and compared with archiveohformation and dataof similar event occurrences.
Damage level mapsaninclude the extent, type and damagspecific to the event. They may

also provide relevant and ujp-date information that is spefic to critical infrastructures,
transportation systems, aid and reconstruction logistics, government and community buildings,
for hazard exposure anfdr displaced populatiomonitoringetc.

2.5.3 Situation Update Bvent Monitoring Map
Impact/Delineation/Gradig/Damage level/PodEvent maps can birther updated to provide
an assessment of the evolution of the event impact and extent.

26 MAP TEMPLATE

The goal of this section is to provide general guidelines on the map template structure, e.g. the
items that shoull always be present in an emergency mapping map prodswth( as map
legend, event description, data sources, grid/gratisuletc.), related to both the map
(geographic) frame(s) (where the map layers are shown, se@térd and to the marginalia
section (sectior2.6.2).

As far as the visualization of the layers is concerned, only overall/general recommendations
should be provided, since it is a difficult aral demanding task to define unique
symbols/visuatation styles, keeping into account the existing mapping culture and practices

(as wdl as specific map styles or formatdistinguishing single emergency mapping
organisatiors).
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More detailed information on symbology/visualization related issoesld be provided in the
eventspecific chaptersvithin these Guidelines documeniyhen and asthey are developed, if
general rules for specific disaster types can be identified.

The maps producethrough SEMefforts shouldalwayshaveat leasttwo main elemeis: map
frame and map marginalia. They should consistently complement each other.

2.6.1 Map (Geographig Fame(s)

The map frame contains the geographical representation of the map contents (e.g. crisis
information, general information, topographic features etc.), compliant with product typology,
legend items and possible detailed user requests. Auxiliary elementgrgteules and tick
marks are includedl'he gplication of the following principles is recommended.

General

1 The symbology of each map must ensure high readability; it may be necessatgdb
the symbology t@achspecific case

1 The chosen symbology ntusnsure that features are identifiable, distinguishable and
linkable to the legend itemsven in thepresence of the background image and of other
symbols.

1 Visibility levels (1 is the more visible), considering that it may be necessary to adapt the
visibility to specific cases.
1. Crisis information
Settlements, utilities and transportation
AOI
Other legend items
Graticule and tick marks
6. Background image
1 Credit the souces (copyright) in the data sources section.

a bk wb

Symbology

1 Graphical symbol thickness must be used with care, as it may impact the overall
readability. As a general guideline, the more dense the map (e.g. small scale, urban
areas, many topographic features are requested by the user), the thinner the graphical
synbols to be used (keeping colaaad shapes as much as possible);

1 Transparency must be used with care, as it will allow the background image color to
appear and may easily lead to a change in the final perceived color. As a general
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guideline, the more lightsubtle, faded and uniform the background image ig, iore
transparency can be used;

1 In the case where best practices or-fdeto standrds are available (e.g. the OICHA
humanitarian iconsand symbols set widely circulated and reviewed), the SEM
orgarisation is invited to consider their use in the mapping produai®wing the user
an easier and faster interpretation of the map without spending additional time in
looking ator learningthe legend items.

Consistency

1 Symbologysed in different maps of the same crisisdisasterevert category should
be consistent;

1 Symbology used in map frame and legend must be the same.

2.6.2 Map Marginalia

Map marginalia contains the metadata of the map, allowing interpretation of the map frame
contents. The key elements are the title/identifier, the cartographic information and the map
legend.

The map titlemust at least contain: the location, type and date of the event. Other information
like map type, production date, version number, GLIDEBlmer can be included as well.

The cartographic informationmust at least contain: the scale ratio, scale bar, north arrow
(when necessary), map size (i.e. paper size), and specifications of reference ellipsoid, reference
datum and cartographic projection

The map legendnust be completely consistent with the map content (i.e. what is in the map
contents is included in the legend and vice versa). It is recommended that the crisis information
is on the top part of the legend.
Other sections recommended tee included in the marginalia are:

1 Overview inset maps;

1 Summary tables with main figures on exposure and consequences in the AOI,

1 Text sections: map information, data sources, dissemination restrictions, map

production process description;
1 Copyrights andolgos.

International Working Group on Satellibased Emergency MappitiVGSEN) 18



EMERGENCY MAPPING GUIDELINE $ublished); Working Paper

2.6.3 Recommendations forRepresentation of the Different Thematicalyers

The following recommendations give indicatoanhow the layers and their content could be
represented. This possibly needs to be adapted to the data availablility and colours of the
background image (sallite image, topographic map elc.

1.: Background information

Use a satellite image backdrop otapographic map. If needed, modify the background layer
by adjusting tle saturation, transparancy, other settings,include relief shading etc.

2.. Damage/lmpact layer

e.g.Normal water extent: dark blue
Depending on the colours of the background layee, blue tone can be adjusted.

3.: Infrastructure

All infrastructure inform#on should be clearly visible on the map

City names should be large enough and readable. Recommendation is black for fonts, if needed
in a filled box or with white halos

Road rtwork should differentiate between the different level/quality of roads. Typical colours
for roads are white, black and yellow

Railway lines should be in blaakd-white strips.

4.: Critical Infrastructure

Critical @&sets are often point featuresike airports, embassieor bridges. Symbols or icons
used to display the location of a point feature should be intuitive and clearly readable. If
individual symbols arereated, they should also be clearly and intuitively readable for international
actors workng in the crisis situations. The colswf the symbols need to be harmized with the
background and should therefore have a certain level of contrast to the background information.
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2.7 DATA DISSEMINATION

The aim of this section is to define common diss&tion formats of the emergency mapping
products defined in sectio.4, in terms of both raster/vector datasets as well @ber web
services. This section is focused only on the emergency mappiARgrgeacts to be deligred

to endusers and noton intermediate/raw products that could be shared during ongoing
activatiors to facilitate the cooperation/coordination among different actors. The latter
component is analysed and described in the sharing section (section.2.3.1)

2.7.1 Naming ©nventions

Filenames, related tdoth map products andhe underlying layers, should be meaningful,
without spaces, containing only letters, numbers and underscoiié® filenamingconvention
should be availle and easily accessible tigers, to allow a propdout quickinterpretation of
the file names in a short time.

The main information which should be contained in the file name is: Type of event, Country,
Scale, Print size, Dat8 EM organisatianDespite the fact that including tse components in

the file name will lead to long names, it will allow the user to have a preliminary knowledge of
the product content without downloading or opening it.

An example of naming conventiatilisation (as used in the SAFER project) is descrifzolw.
The agreed naming structure is as folloftree F, G and H segments are optional and hence can
0S dzaSR I OO02NRAY 3 (2 [(sEeyreyhckgraidB | yAAl 0A2Yy Q& &

Filename:
SERTIT_SAFERCHTERG65 P03 _14H_carte_situation_50k_AB2-PB09_veryhigh.pdf
I TISAFER! 6P03 . n50k A3 Date .pdf

ank Attribute
Map Producer

Part of Name | R
1
B 2 Funding Project
3
4
5

Exercise name / Charter Call Numhiéappropriate

Product Numberg often this helps as a shorthand for referencing a produc
Product Name Placename and type of map product (event extent, event
AYLI OG> NBFSNBYOSX0> AF | LILIX A0k o6f
6 Scale

6 Designed Map Print Size

6

5

I(®m

Date of production
Product Export Quality
J - suffix- | Document format
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2.7.2 Content of layers

Specific to each activation request and according to the disaster type and the user request, the
following reference features could be included: hydrology, place names and administrative
boundaries, physiography, settlementsansportation industry and tilities. As far as the crisis
layers are concerned, their information content should be defined and described in the
envisioned second part of theuiglelinesdocument,focused on specific disaster types.

2.7.3 Raster Data

Commonly adopted raster data formats should be used for the raster map product
dissemination, e.g.:

1 Printable map
o Full colourISO format
0 Resolution: high = 300dpi; medium = 200dpi; low = 100dpi
o0 GeoPDF file format

1 Geoeferenced map
o Full colour ISO Albrmat
0 Resolution: high = 300dpi; medium = 200dpi; low = 100dpi
0 GeoTIFF, Georeferenced JPEG file format @uitrespondingvorldfile)

The advantageoffered by the GeoPDF format could be taken into account thus, allowing the
visibility of the differentayers to be managed separately by the users. The use of ISO $ormat
will also allow to print the map as A4 map tiles, to allow an easier handling of the map in the
field or to cope with the impossibility to print on larger formats.

2.7.4 Vector Data
Vector filesof all the reference features as well as the ones derived during the analysis and
interpretation stage should be disseminated using standard (ofad® standard) formats
preferably developed in the context of ISO/TC2bt OGC,to grant high évels of
interoperability, e.g.:

1 ESRI shapefiles wittorrespondingprojection files (.prj)

1 Google Earth KML (or KMZ) format

2.7.5 Web Services

In addition to filebased distribution mechanism and trying to move forward from the static
map concept, the adoption of OGE&mpliant web services is highly encouraged allowing a
more flexible access to the data, i.e. integration in both desktop and-besled GIS
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applicatiors and offering several data retrieval options (formats, coordinate systems,
geographic subset, etc).

2.7.6 Metadata

The netadata of digital feature datets (including imagery) that are part of the deliverables
have to be compliant with relevant international standarsisch as those developed within
ISO/TC211In addition, geographic projection information must becluded in such digital
feature datasets.

2.8 ASSURANCE OF CAPACITY AND QUALIFICATION

The aim of this section is to describe tM WG SEM approach to assure proper qualification of
SEMcommunity members (comparable tthe INSARAG approach to classify the capacity of
international urban search and rescue teams). At this stage no formal classification of
production capacity/qualification is maintained by th% GSEM. However, general parameters
and a seHassessment chedist on capacity/qualification is provided to allow
involved/interested partners to selissess their internal statuend capacity. The overall target

of this assurance approach is to:

1. ensure and improve the general level of quality of the emergency mappodupts;

2. easily and quickly enable all participants to judge the capacity and qualification level
of the other involved parties to adequately dispatch the work load in joint SEM
activities;

3. provide the users of SEM products with an objective tool to asstwe
capacity/qualification of aSEM organisationand respective EM products by
visualisation of the IWEEM logo in combination with a respective qualification
status of the VAValue Addedprovider.

The Assurance of Qualification will consist of felly parts:

1. An IWGSEM logo that will be used if the mapping is performed following the-IWG
SEM guidelines

2. A classification of the&sSEM organisatioronsisting of 3 categories: light, medium,
strong

3. Recommendations for a future qualification procedure (to be prepared and carried
out when not under emergency conditions amdth a correspondingqualification
test)
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2.8.1 Qualification/CapacityLevels

The qualification levels should be simple and intuitiveile still being oriented to existing
procedures in the disaster management context to easing the understanding for the. use
Therefore, the approach of INSARAGplisposed to beadapted to the SEM environment,
showing three categories of capacitieshtigmedium and strong. Those categories summarize
the qualification/capacity of the SEM providers. The categories are aggregated to an overall
score per SEM organisation, which will be used to assess the SEM qualification level.

2.8.1.1QualificationClasses an®elated $ecifications

The qualification levels summarize the capacity and technical qualification of the SEM provider
in different categories. The categories can be used by those SEM organisations preparing
themselves for the qualification/classificatidest. Categories are:

1 SEM organisation temporal service availability: light (8/5), medium (8/5<24/7), strong
(2417)

1 SEM organisatioexperience with global mechanisms (e.g. Space Charter): light (none),
medium (<5 years), strong (>5 years)

1 SEM organisain production capacity: light (single analysis layers), medium (single
activations), strong (multiple activations)

1 SEM organisation mapping product assurance: light (no QA), medium (only internal QA),
strong (external QA)

1 SEM organisation product themataontent reliability: light (no validation), medium
(internal validation), strong (external validation)

1 SEM organisation product delivery time: light (>16h), mediwhg(8), strong (<8h)

1 Robustness of SEM production chain: light (ad hoc), medium (paraatymated),
strong (certified production chain / serautomated)

1 SEM Organisatiotanguage skills: light (com. Engl. / map: mother tongue), medium
(com: Engl./map partially Engl.); strong (com., coord. Engl./ moaginely Engl.)

1 Continuous improvement: light (none), medium (sporadic), strong (routinely)

The three levels of each category are defined in detail as follows:
1 SEM Organisatiotemporal service availability:
o light =8 hours /5 days a week (8/5) or less
0 medium = better than 8/5 but not 24/7
0 strong = 24 hours / 7 days a week (24/7)
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1 SEM Organisatioexperience with global mechanisms (e.g. Space Charter):
o light = no experience at all
0 medium =up to 5 years
0 strong = more than 5 years

1 SEM Organisatioproduction capacity

o light = provision of singlénalysis Layefno full Emergency Mappindctivation
on its own)

o medium = IEmergency Mappingctivationon its own
0 strong = more than Emergency Mappingctivation in parallel
1 Product assurance
o fAIKG I y2 ljdzrfAde O2y G NRf 06SF2NB LINRRdz
o medium = internal quality control before product dissemination

o strong = internal QC following international standards/ ISO certiextedure
or internal and external QC (offline)

1 Mapping Producthematic content reliability:
o light = no validations at alll
o medium = internalalidations of analysis results (comparable products)
0 strong = external validations of analysis results (comparable products)
1 Product delivery time
o light = First crisis product 16 hours after satellite data reception or later
o medium = First crisis produBtto 16 hours after data reception
0 strong = First crisis product less than 8 hours after data reception
1 Robustness SEM production chain:
o light = ad hoc production, manual production; no automatic processes
0 medium = partly automated processes
0 strong = ceiified production chain / (semjautomated processes
1 SEM Organisatiolanguage skills

o light = basic communication English / Product generation ombyher tongue
(no English)
o0 medium = good communication English / Product generation partially in English

0 strong = very good communication and coordination skills in English / routine
map production in English possible

1 Continuous improvement
o light = no usefeedback gathered and integrated
o medium = user feedback sometimes gathered/received and integrated
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o strong = user feedback gathered after each activation systematically and
integrated into product / service improvements (routinely)

A SEM Organisatiois required tofulfil £ £ adzo OF 6 S3I2NARSa G fSkald ¢
would then result in the classification of that dadA G & & GGt A3IKGE {9 S|
g2dd R 0S GYSRAdzYé YR aaidNRy3¢é {9a (SIFY NBaLIS

Additionally, theSEM Organisatioshould commit itself to the IWGEM guidelines as provided

in this handbook, espedig the Assurance of qualification section. If so, the SEM provider may
use the IWGSEM logo in their SEM products. This will help the user to easily identify that the
SEM provider knows and follows thgreedguidelines. The usage of the logo can be see@

form of indirect quality indication as it will show that the SEM provider is internationally
embedded ina cooperation framework and strategy, and that it will follow the given
cooperation framework.

2.8.2 Qualification SeHassessment

The SeHassessmentof qualification and respective capacity will be performed using the
assessment of qualification check list as provided in ANNEX A. The check list is meant as an
indication for theSEM Organisatioto evaluate their own level of qualification/capacity related

to the SEM service provision which can also serve the users as a first impression on the
classification of the SEM provider.

2.8.3 Assurance of Qalifications and Quality Perspectives

Applying the principles specified abowee IWGSEM ensures a certain level of qualification
and capacity within the community of satellibmsed emergency mappers.

Due to the given framing conditions of the IWBEM, a more complex assurance of qualification
and capacity is not feasible at this stage. Nevertheless, the-$&M8 supports the idea and
further evaluates the possibility to supplement the existing approach by implementing
additional more formal quality assurance elements such as an external approach to
classification of qualification and capacity, intemmparison exercises of SEM products, cross
validation and crosshecking of SEM products between mapping centers;tres exercises to
evaludge SEM products and to provide feedback for improvements, training curricula or
webinars.

The idea to further elaborate the assurance of qualification and quality measures within IWG
SEM is a task to be discussed and worked on in the futlepending orthe priorities and
capacities of its membership as well
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3. EVENIPECI FI C MAPDOPH LNNGN B3 |

3.1 FLOOD SPECIFIC GUIDELINES

3.1.1 Scope

Floods are hydrological disasters caused when a water body (river, lake) overflows its normal
banks or embankmentecause brising water levelsand/or when in the case of theaturation

or freezing of thesoil matrix water discharges airface flow or fills morphological depressions

due to heavy rain or melting of snow or idéurthermore, floods can beausedby backwater
effectsand by special causes, such as the breaching of dams or extremeenggies, storm
surges or evensunamis A particular typeof floodingis the flash flood or a sudden flooding

with short duration, typically associated with thunderstorms. Floods and flash floods are also a
common consequence of severe storm/frontal systeorsthe consequence ofhe landfall @
cyclones, which are characterized by a low pressure centre, spiral rain bands, and strong winds.
Depending on their location and strength, tropical cyclones are referred to as hurricanes
(western Atlantic/eastern Pacific), typhoons (western Pacific)pogs (southern Pacific/Indian
Ocean), tropical storms, and tropical depressions (according to wind speed). Coastal lowlands
are particularly vulnerable to storm surges which lead to coastal floods caused by rising sea
water levels.

Whatever the cause dhe floodingis, satelliteimagerydata can provide valuable information
about flood water extent at a given time and for monitoring the development of a situation
over alongerperiod. Byusing reference gemformation and digital elevation modelsjarious
forms of flood impact can be estimated, includinige mapping of potentiallyaffected
infrastructureor settlementsas well aghat of flooded agricultural landor example A unique
benefit of satellitebased emergency mapping and monitoring of floelgs scalability through
the use of satellites with different sensor types, spatial and temporal resolutiorgandraphic
coveragelLowto medium spatial resolution sensorsrcaover larger areas frequently, however,
with coarser pixel spacingyhereasvery high resolution sensotgpically cover much smaller
areas however, these can be used to map at a higher degree of detail

Experience indicates that emergency mappfog flood situationstypically proceeds at two
spatial scales: Upw to moderate spatial resolution (10@ 300 m pixelsize), however, with
ARS INBI O2@SNY3ISY a2 GKIF{G I yegaffeddsyylplary | Lk

O«
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floods and 2)mediumtoK A 3K & LJ GAF f NI & 2A00dnipkesye), so kh&tihe A £ ¢ Y
necessay detailed information for damage/impact assessment can be obtained.

Use of satellitesensors such as MODIS, VIIi&fsl (nthe upcoming periodthe Sentinelsatellite
sensor3with free public data access, offes good tool for manyorganisatiors to gererate and
disseminatelarge areaflood extent maps, and such products can also provide the temporal
repetition rate of dailycoveragefor monitoring long lastinglood events. A wide variety of
sensors, some with free access (Landéand8, Sentinel 1 ath Sentinel 2 other sensors as
offered by individual satellite operators through specific agreements with the United
Nations/UNSPIDERand others withlimited commercial/scientific access, cati provide the
more detailed observations, which witlpicaly also be less frequent. Both types fibod
mappingproducts are ofterrelevant andcomplementaryto each other an isolated detailed
flood map, for example, does not provide the information needed to determine where and
what was the course of a flood or whether the map shows the maximum flood extent or not.
However, when integrated with repeated observatsand respectivenonitoring productsat a
coarser spatialresolution (e.g., at 250 m, usinjlODIS data), detailed mapping can be
accurately interpreted as covering specific phase of the event (e.the pre floodpeak
situation, or peak, opost floodpeak) for example.

Todgy, spatially expliciearly warning information can be used to schedule daequisition
from satellites more effectivelpnd with respect to the different flood phases. The precursors
detected and analysed bffood Early Warning Systems (EWS) asang d&a collected from
meteorological satellitesmore recently from Global Precipitation Constellation satellites, as
well asweather forecast and hydrological modgetiigital elevation models et&ystems such as
the European Flood Awareness System (EFASjdercomplementary flood early warning
information up to 10 days in advancedicating water levels exceeding normal thresholds at
river section level. With appropriate genformation avalable, flood vulnerability hespots can

be better established fron suchforecasts.

3.1.2 ReferenceMap

The aim of a reference map is to quickly provide informationacierritory and its assets
showing the preevent/pre-disaster situation. Theeference mapconsists of basic geographic
information and selected topographifeaturescoveringthe area affected by the disaster, in
particular exposed assets/infrastructure and other available information that can assist the
users in their specific crisis management tasks.

The reference map is based on available reference data anetvmet satellite imagery
(archived), if available If preevent imagery is not available, the reference nsfypuldbe based
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on reference gealata (topographic data layerg)pssibly everthe pog-event imagey, and on
anyancillary information from other resources.

With respect to flood events, the specific objective of reference maps is to provide information
about the normal water bodies/hydrography in the affected avea they existed befor¢he

flood event. This information is crucial e.g. for distinguishing the flooded areas from the normal
water bodies.

Furthermore, the availability of geospatial reference data allows extracting
assets/infrastructure that are also needed for the pesentmaps.

Definitions:

Theme Brief Description

Geographic reference | Refers taany geographic information that describes the pre

data SOSy (i ardGdzZ GA29ONBEaYABYEAE AP
interest.

Normal water bodies Indicate the detectablevater bodies over a given area derived
from the most pertinent datar maps taking into account
seasonal variations when possible

The following catent should be included in a flood relatedference mapand be providedas
individual information layers:

Map layer(s) Reference
play Map (Floods)
1. Normal water extent/bodi€'s b

2. Background information layer
(e.g. archive/posevent optical
satellite imagery, topographic
Y| LIX0

3. Points of Interest (as critical
infrastructure’ A Y LJ2 NI |
suchas airports, railroad stations,
bridges, hospitalsembassieX

**%x

**

! Critical infrastructure should be clearly indicatedappropriate, intuitive symbols and adequate colour coding. A good option is the free UN
OCHA set of humanitarian symbols (icons): http://www.unocha.orgtopes/alistories/ochdaunchess00-free-humanitariarsymbols
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4. Infrastructure information (e.g.

city names, road network, railway o
ySiaXo

5. Information on risk (e.g.

vulnerability, exposure, modelled *

NA&l FNBFa ol vwm
6. Thematiadnformation layers
(e.g. land use/land cover, height
information/DEM), population *
density, potential evacuation
FNBlFas az2ift AyT
*** mandatory, ** recommended, * optional

Legend

" General Information Hydrology Point of Interest Transportation
5 E‘E y Area of Interest Stream L Educatonal PN Bridge
¥ £ Settlements -River M institutional Transportation
o Populated Place *  Religious Secondary Road
Settlements Local Road
' Residential

Educational

/]

|

: . Institutional /
?cl X &\l AT A

Figurel: Example for a flood reference mafource: Copernicus Emergency Management SerWilagping.
http://emergency.copernicus.eu/ (accessed 03/11/15):
http://emergency.copernicus.eu/mapping/system/files/components/EMSR102 03KOSTANJEVICA REFERENCE_DE
TAILO1 v1 300dpi.jpg

International Working Group on Satellibased Emergency MappitiVGSEN) 30


http://emergency.copernicus.eu/mapping/system/files/components/EMSR102_03KOSTANJEVICA_REFERENCE_DETAIL01_v1_300dpi.jpg
http://emergency.copernicus.eu/mapping/system/files/components/EMSR102_03KOSTANJEVICA_REFERENCE_DETAIL01_v1_300dpi.jpg

EMERGENCY MAPPING GUIDELINE $ublished); Working Paper

Vector data:

The vector datéset)should clearly describe/contain each relevant information layer. Allorect
data should be accompanied by a respective metadata file (refer to sezffobof the general
part of the guidelines).

Vector data filename:

Recommended vector dathle namingconventions are described in the general part of the
guidelines, in the section 2.7.1.

Recommendations for representation of thiéood related layers:

The following recommendations give indication how the layers and their conterghould
bestbe repreented. This possibly needs to be adapted to the data availablility and colours of
the background image (satiéé image, topographic map etc.)

Water extent: Normal water extent: dark blueDepending on the colours of the background
layer, the blue tonean be adjusted.

3.1.3 FloodExtent and mpact

Flood extent and impact mappiragldresses thenapping of flood waters using the set of input
(satellite/aerial) postventimageryand other data, as well agference geeinformation layers
that are available and dapted to users requirements.

Flood extent mapping itself is different to impact mapping as, despédact thatboth involve

the extraction of geanformation using satellite data acquired during a crisislent mapping
focuseson the analysi®f the extent of the areas covered by flood watemsly. Impact mapping
involves the identification of the potentially affected infrastructure (intersecting the crisis
information, i.e. the flood extent, with reference géaformation relating to the affectedrea)

and ¢ if possiblethe actual assessment of their damage grade, highlighting transport and
communication networks, buildings, other infrastructure and possibly agricultural lands
affected by the flooding.

¢tKS SELINBaaiAzy acCft22R réfequeny dsed il pioograng gughyas Ya
/| 2LISNYAOdza 9a{ wl LIAR al LI Y adesseatiF the AnRex RSt Ay S
(Glossary). Basically it is a layer highlighting flood waters and hence excluding reference or
GY2NXIf € g1 GSNI 0025R ALSRIF LAIKSARO Kii 23 KiRKIE MdbiSestedty & T 2
mapping providest y 1 38aS4aYSyid 2F G(KS S@oSyiQa SEGSy
images acquiredmmediately after or during a floodvent. If a layer does not differentiate
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between flood ad reference water bodies it should be callédrisis waterbody mapping
which can also be informative. When relevant, flood extent layers may be combined with digital
elevation modelsand compared with archive information of similar eventt is always
AYLRNIF YOG G2 NI aLSn@dataisk@ptonevida the/dxdct timeYréfeleSa@ a
for a given flood map

Flood mapping can also include a scale of intensity or certainty of floadiogderto allow a
differentiation of the criss information based orspecificcriteria. An example would be the
generationof a flood water class and a classrkingdpotentially flooded sectors which are
perhaps only partially flooded or where flood traces (moisture traces, mud deposits) are
obsened, leading to the conclusion that the area most likehas flooded shortly before the
satellite data take

Flood impact mappirgcan be quitedifferent in character, when carried oirn the dnaturak or
thumanR 2 YA Y I (i SR & compangdRtdvihenLd@@ing affeded critical infrastructure or
environmentally sensitive site#\s stated abovet requires the availability of reference geo
information layers and the crigdisaster flood extent mappingto support semiautomatic
identification of the potentidly affected infrastructuresand suitable posevent optical imagery
at an adequate level of detail testimatea potentialdamage grade. A good way of presenting
the results, in addition to clearly displaying them on the map (Figyres in tables wittn maps

or associated to these in tables.

Geostatistical analysis of the impacted areas can then lead to aggregated flood impact
indicators which can integrate soeeconomic information and/or landuselhdcover
information.

A resume of pertinent floodelated information is proposed in the table below:

Theme Brief Description

Normal water bodies Indicate the detectable water bodies over ¢
given area derived from the most pertinent
data, taking into account seasonal variatio
when possible

Crisigdisasterevent water bodies A layer highlighting all water bodies in a
given area including normal water bodies
Flood extent All floodwater bodies and traces at a certa

(acquisition) date except for the normal
water body extents
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Impact assessment Map indicatingpotentially damaged/flooded
buildings, infrastructure, flooding of

vegetation/agricultural fields, serious bank
SNRPaA2ykOKIyySt RAa

Furthermore, the following content should be included in the map as separate information
layers. Depnding on the individual user needs or the availability of data, the final product may
look different. A level of importance is also given with respect to the appearance of layers
within map types:

Flood Flood
Map layer(s)\ Crisis map types | Extent Impact
Maps Maps
1. Flood extent ko Tk
2. Crisiglisaster eventwater e 2 e 2
bodies
2. Normal water extent/bodies ik xk

3. Information on impact, e.g.
affected infrastructure, urban
areas, that can appear graphically rk
in maps and as statistics in tableg
in or associateavith maps

4. Points of Interest (as critical

AY FNI aidNUzOG dz2NB =
such as Embassies, airports, o *
railroad stations, bridges,
K2aLWAGl fax

5. Infrastructure information (e.qg.

city names, road network, railway| *x *x
ySiaXo

6. Thematic information layers

(e.g. land use/land cover, height * *

information/DEM), population

2 Alternative to 1. Flood Extent
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density, potential evacuation
FNBlFas az2ift AyT

7. Background information layer
(e.g. archive/postvent optical
satellite imagery, topographic

Y I LIX 0

*k%k

*k%k

*** mandatory, ** recommended, * optional

l'a IASYSNIf 3IdZARSEAYS T2NJ OAadz £ Aaoyna watedr 2 2 R
bodiex f S @& tbpaot the flood extentayer. Use a bright colour to avoid confusion between

normal water bodies and flood extents.

If the flood extentlayeris highly accuratand reliable in delineation it is recommended tse
a semitransparent, filled polygon with smooth boundariasd no odline to indicate the extent

(Figure2). In cases of low accuracy, use strifegure3).

Objects located within the boundaries of the flood extent are possilfiigcted by the flood
however it is often not possible to derive the degree or level of impaa given infrastructure

or asset Anyhow, here is a higher probabilitior objectsbeing affectedif they are situated
closer to the centre of the flood polygon and thus closer to tieatre of the disasteextent
and are this deeper submerged by the watke. buildingdCt is more likey to be affectedthe
flooding than building 6A¢ (Figure 2 / Figure 1). Such difference may be reflected in the
interpretation and visualisation of the flood situation. It is important to note that such
interpretation alwaysbased on model/geometry assumptions and shoatdy be done with
great careand good hydrological knowledge of the situation
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Figure3 Use open stripes for displaying of low accuracy delineation to visualize a degree of uncertainty

Legend
mmmm  Normal water body =———= Road Cropland 3
Flood extent City Cropland 4
Flood extent 5% @ Cropland 1 Grassland
0  Building i Cropland 2
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Figured: Crossing dfiighly reliableflood layer with linear infrastructre / road layer

Figureb: Crossing opoorly reliableflood layer with linear infrastructre / road layer

Figured/Figure5 show conceptual considerations and visualisation issues when crossing highly religblerlpr
reliable flood layers with other geospatial features in the map. It is important to note, that any type of crossing of
flood extent layers with geospatial refere@ information should taé considerations of reliablitiy and accuracy
into account. This is even mottee case for flood mappings attached with a high degree of uncertainty.
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3.1.4 Monitoring of aFlood $tuation
Even though floods often occur as meteorological suddeset events, they can last for weeks
to evenmonths, as clearly demonstrated by the flood$mkistan in July to September 2610

Monitoring the evolution of the flood event is crucial for assessing the rate of increase and/or
retreat of flood waters as well as to identify potential new damages (or changes in damage
level) to critical infrastruttires (e.g. dam breakage, bridge collapse). Byaitipg the increased
revisit time of present WR optical and radar satelliteonstellations and/or the daily
acquisitions of lower resolution sensors (e.g. MODIS), it is technically possible to capture a
nearlydaily coverage of the whole event, allowing the peffdod level to becharted

Consequently, flood extent and flood impact maps can be updated through the analysis of up
to-date satellite imagery. This allowsonitoring of the event and providesnformation for
rescue and recovergperations

Monitoring maps: as a minimum information content, monitoring maps should display the
updated flood extent information together with normal water bodias well aghe extent of
surface water as of a specifaate. The different water layers need to appear with a clear
indication of the relevant time stamps, highlighting the imagery acquisition date/time and its
technical specifications (GSD, sensor type)etc

Monitoring maps can include several previousofloextent information layers. Therefore
particular attention should be paid to symbols/legenthat should always grant the map
readability, allowing a clear understanding of the areas of water increase/retreat (e.g. no filled
polygons to be used) and thelated time stamps. Multiple monitoring cycles are difficult to
represent in a single map showing the complete flood evolution in all its different stages. A
possible alternative for coping with the issue is to reduce the number of flood layers didplaye
in the map, limiting themo current extent and maximum flood extent (envelope of all the
previous flood polygons).

As far as the colour coding is concerned, it is suggested to adopt filled polygons without
outlines using different shades of light blue &lling colours (e.g. use the lightest blue for the
oldest informdion, see examples ifigure6), considering that dark blue is generally adopted
for the reference water bodies. Use of transparency may allow a better interpretation of the
current flood situation with respect to the previous analyses.

? http://en.wikipedia.org/wiki/2010_Pakistan_floods
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Figure6: It is suggested to adopt filled polygons Withgut outline$é flood layers can be derived with a high level
2F NBftAFOoftAftAdGe@d C2NJ SEIFYLXS tA3IKG o6fdzS |y &aKz2g GKS
information layer. Trasparency my allow beter interpretation due to better readability of the |ayeext.

Vector files:

Vector delivery should follow the same vector structure (also in terms of file naming
convention) of extent/impact flood maps, to grant consistency with datasets already delivered:
normal water bodies and the updated flood extenositd therefore be always present.

Vector metadata (i.e. the timestamp associated to each flood polylgawes the possibility to
derive additional GIS datasets (such as the polygons related to flood increase andfidlraw
areas compared to a certain dataj later stage, considering the tight time constraints of a
rapid mapping service.

3.1.5 Information for Disaster Risk Reduction
Oncethe emergency phase of a flood event is ogevhereby this poinin time is sometimes
difficult to define exactly the recoveryphasewill start. Once the first responders anelief
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