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CONRED Coordinadora Nacional para la Reduccion de Desastres (National Coordination for [
Reduction) Guatemala

COPECO Comisién Permanente de Contingencias (Permanent Contingency Commissioauras
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DGPC Direccidn General de Proteccion Civil (General Directorate of Civil Protedib8alvador

DMH Direccidon Meteorolégica de Honduras (Meteorological Directorate of Honduras)

DRM Disaster Risk Management

DRR Disaster Risk Reduction

DTM Digital Terrain Model

EMS Emergency Management Services

ENSO El NifieSouthern Oscillation

EO Earth Observation

EOServices Earth Observation Services Development

ESA

European Space Agency

ESRIN European Space Research Institute (part of ESA)

FAN Fondo de Adaptacion Nacional (National Adaptation Fu@dlombia
FAO The Food and Agriculture Organizatipbinited Nations

FIRMS Fire Information for Resource Management System (by NASA)
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PMI Project Management Institute
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URD Unidad de Respuesta a Desastres (Disaster Response Unit)

VIDECI Viceministerio de Defensa Civil (Vice Ministry of Civil Deferga)via
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DO Dominican Republic
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AG Antigua and Barbuda
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North America
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GY Guyana
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VE Venezuela
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CL Chile
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uYy Uruguay
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Executive Summary

Latin American and Caribbean countries and the EU have invested significant effort in reinforcing their institutional
relationship, notably in the sphere of Disaster Risk Management (DRM) and Disaster Risk Reduction (DRTR).

context, the European Commission has financed an EO Services Develdmtiaty; which aims to provide scalable EO

based services to DRM users in the region. It has also foreseen the creation of the Copernicus LAC Panama Centre,
designated as a regional hub for activities retht® Copernicus, the EO component of the European Union Space
Programme The Copernicus Centre ensures a robust, shared infrastructure that can be made available to all countries
partnering in thedevelopment activity Finally, a capacity development component ensures resources to develop EO
related capacity.

The Latin America and Caribbean (LAC) region is highly vulnerable to natural disasters, including hurricanes, earthquakes,
and floods, which threaten lives, infrastructure, and economic stability. Effective DRR is crucial to mitigate these impacts,
enhanceresilience, and support sustainable development. Recognizing these challenges, the EU and LAC countries signed
a landmark Memorandum of Understanding (MOU) in Barbados in May 2024 to strengthen cooperation on disaster risk
management. This agreement pritizes climate change adaptation, resilient infrastructure, early warning systems, and

the enhancement of spatial data management capabilities, which are essential for informed decaiorg and

effective DRR strategies. The MOU aligns with the Regisctadn Plan for the Sendai Framework for Disaster Risk
Reduction and supports the UN's Early Warnings for All Initiative, aiming for universal coverage by 2027. The region's
most pressing needs include bolstering early warning systems, building resilfeattiucture, fostering community
preparedness, and leveraging advanced spatial data for risk assessment and planning.

The CopernicusLAC Panama Centre is a major milestone in the commitment of the EU to collaboration on DRR, creating
comprehensive local capacity to exploit EU satebiésed resources. Within this Data Centre, the EO Services
Development component represé&nan innovative approach to capacity building and technology transfer. Grounded in
open methodologies that exploit free data sets, founded on @eweelopment approach, the EO Services Development
approach limits orgoing costs to processing and advaneelttons. The EO Services Developm&nlransfer Activity

has theaim to demonstrate available services, scalable at a regional or continental ThwelEO based services
implemented in this activity are available through ti@opernicusLACenter page lj | which leads to the
CopernicusLAC Platformhyj ], and open source processing environment available for-gperational
demonstrations and that is fit for transfer to the CopernicusLAC Centre of Panama.

During an initial tweyear period, this initiative focuses on DR#ated services, with a view to broadening this to climate
change or agriculture in the second half of the fg@ar project, according to the availability of resources and lessons
learned.

In the context of the EO Services Developnamsiivities the purpose of thisOverview of the CopernicusLAC EO Services
Development & Transfer Activitdocumentis to:

1 Present an overview of the user and stakeholder community for natural hazards and disaster risk management
(DRM) in Latin America/Caribbean.

Present the process of user and stakeholder engagement for EO Services Develptiviyt
Identify user requirements relating to free and open-BE&3ed DRM services.

Identify the process by which theedelopments oEO servicewere chosen andemonstrated

= =4 -a -2

Describe théeO information development activity, including the full portfafcsservices and theproposed use
caseswith accent in the calevelopmentrole of the engaged entities.

1 Identify a path for further stakeholder engagementgmmote sustainability of the developed EO services.

One out of every four disasters in the world are in Latin America and the Caribb@ddDRR), an83% of global
economic losses from climatelated disasters; the region countap 2F GKS 62NX RQ&a cn Yz2a
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https://www.copernicuslac-panama.eu/
https://www.copernicuslac.terradue.com/about/

experiencing two or more risks (World Bank). At the same time, the region also has significant local and regional capacity
to build on: it is a promising region for investment in resilience.

The initial approach to user requirements involved a Higrel assessment of hazards across the region. As user
organizations are often structured around hazards, this allowed the project to determine which areas offered the most
promise for service devepment.

Earth Observations for addressing DRM can be integrated in a context that reflects the institutional framework of natural
hazardrisk mitigation and management in Latin America and the Caribbean. Ultimately, EO services must be integrated
in decisioamaking frameworks at the national and suahtional level in each country. This framework may include a
national civil protection agency,raeteorological agency for weather events, a geohazard agency from seismological and
volcanic events, and a statistical bureau for information relating to population and exposure more generally.

For each region, there is a defined structure for collaboration which in some cases includes regional actors for larger
events or coordinated DRR efforts:

1 inthe Caribbean, the Caribbean Disaster and Emergency Management Agency (CDEMA) is the regional disaster
management body of the Caribbean Community.

9 in Central America, the Coordination Centre for the Prevention of Natural Disasters in Central America
(CEPREDENAC) is the Central American Integration System (SICA) body tasked with developing and implementing
the Regional Disaster Reduction Plan (PRRD).

1 in South America, the five Andean countries have developed a common approach through the CAPRADE (The
Andean Committee for Disaster Prevention and Assistance) regional coordination body and in March 2024, the
region convened ten national DRM authoritieyrh Peru, Paraguay, Argentina, Bolivia, Brazil, Chile, Colombia,
90dzr R2NE ! NHz3dzt 83X FyR +#SySiTdzStl (2 ONBIGS (KS a{ 2dz
wAhal alyl3aSYSyldwoé ¢KS INRdzLI FAYaA (2 0 dzi fefordisastgrS i ¢ 2 N.
management and humanitarian assistance across the subregion.

Each of these regionahechanismsepresents a privileged means to quickly engage nationalesgils and to scale up
services at a regional level. Their support and engagement as regional stakeholders are critical. Similarly, global or
Americaswide organizations with a vested interestrigk reduction and DRM have a strong regional presence in LAC,
whether it be the UNDRR, UNDP, the WMO, the World Bank/GRI¥Ror the InteAmerican Development Bank. Each

of these organizations has specific objectif@scapacity building in the region and those objectives may be served by

the EO Services DevelopmeXdtivity.

LAC is a diverse region with distinct subregional hazards requiring targeted DRR strategies. In the Caribbean, hurricanes
remain the most significant threat, with countries like Haiti, Jamaica, and the Bahamas frequently experiencing
devastating impacts. BR measures such as enhancing early warning systems, investing in huresiatent
infrastructure, and strengthening communibased preparedness are essential for mitigating these impacts. In addition

to hydrometeorological risks, the Caribbean alscefachallenges from droughts, which can affect water resources and
agriculture, underlining the need for water management strategies and drought monitoring systems. Central America is
susceptible to intense rainfall, recurrent flooding, and landslidegjqa4arly in countries like Honduras, Guatemala, and

El Salvador. Furthermore, the region's increasing susceptibility to wildfires, especially during prolonged dry seasons,
demands improved wildfire detection and response systems. Exposure informatibudiimgcdata on built environments

and land use, can be integrated into risk assessments to identify areas most at risk and guide effective mitigation and
planning.

In South America, hazard profiles vary significantly between subregions. The Andean cowudesas Peru, Ecuador,

and Colombia are prone to earthquakes, volcanic activity, and landslides due to their location along the Pacific Ring of
Fire. DRR effortsiust include seismitesistant infrastructure, reaime monitoring of volcanic activity, and landslide risk
mapping. Wildfires and droughts are of increasing concern, particularly in the Amazon Basin and southeastern Brazil,
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driven by climate variability and langse changes. Early warning systems for droughts and wildfires, coupled with
sustainable land management practices, are critical for these areas. Southern South America, including Argentina,
Uruguay, and parts of Brzexperiences extreme weather events such as hail, tornadoes, and heavy rainfall, often
leading to urban flooding. Improved urban drainage systems and green infrastructure solutions can significantly mitigate
these risks. Across the region, enhanced hdzaapping, risk assessments, and disaster planning can be achieved by
leveraging land use and land cover data, combined with exposure information on built environments. These tools are
indispensable for prioritizing interventions and reducing vulneraldiisoss diverse landscapes and hazard types.

The creation of a Copernicus Centre in Panama, designated as a regional hub for activities related to Copernicus, aims to
achieve the following objectives:

1 Establish a regional data hub, or Copernicus Centre developing synergies with the Copernicus Centre in Chile.
9 Establish a regional Copernicus strategy including a data centre for disaster risk management.
1 BEnhance the resilience of the Latin America and Caribbean (LAC) countries by:

0 Increasing access to Copernicus Sentinel data (e.g. Sentinel) and support for disaster management.

0 Increasing and strengthening capacities of countries and regional organisations, as well as private sector
and civil society, to access, process, analyse, and use Copernicus data.

ESA leads the implementation of the hub through three pillars with assocéatidties
= Processing infrastructuréor use by LAC (Copernicus Centre).
1 EO servicedevelopmentbased on Copernicus data (open and free).

= Stakeholder engagement, training, and knowledge transfer.

The delivery of the EO Services Development component has been contracted to a consortium, led by Indra (Spain) with
CIMA Foundation (ltaly), LIST (Luxembourg), Geoapp (Italy), University of Thessaloniki (Greece), Terradue (Italy), Wasdi
(Italy), Athena Glbal (France), and ALSO Space (Belgium). The EO services are initially focussed on DRM and are
implemented according to the following principles:

1 Utilizing free and opesatellite data from the Copernicus programme.
1 Implementing open and transferable methodologies, ensuring reusability and adaptability.
1 Ensuring calesign and ownership of the services by local users in the region.
1 Encompassing three main areas:
0 Risk and recovery mapping.
0 Vulnerability, exposure assessments for preparedness, including baseline maps.

0 Monitoring of extreme weather and climatelated events (e.g. droughts, floods, wildfires).

Developing EO servicassing agile methods, implies the selection of wethven methodologies and adaptation to LAC
and develop a series of services addressing the main challenges in the region in a variety of topics related to hydromet
hazards, gednazards and exposure. Thergees that are being developed are:

1 Hood Extent Mappingservice for singkevent flood detection and delineation with satellite imagery

1 Flood Frequency Mappingservice for multipleevents flood detection and flood frequency estimation with
satellite imagery

1 Flood Hazard Mappingservice for flood hazard assessment by integrating satellite data and hydrological models
1 Flood Depth Mappingservice for estimation of depth of water in a flood extent

1 Urban Coherence and Intensity Change Detecti®@erviceto detectchanges using backscatter and coherence
from two complex Sentinel image pairs acquired before or after an event.
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1 Urban Flood Mapping service for eventbased flood detection in urban areas using advanced techniques
(Proprietary service)

Drought Indices service for drought analysis based on satellite data and climate trends
Burned Area Mappingservice for NeaRealTime monitoring of active wildfires
Fire Danger Mappingservice to estimate fire danger based on environmental factors

Fire Recovery Mappingervice to track vegetation recovery after wildfires

= =4 -4 -4 -9

Landslide Susceptibility and Hazard Mappingervice to identify areas prone to landslides with Machine
Learning

1 Interferometric Stackingservice for ground motion detection and mapping

1 Terrain Motion 3D Geometric Decompositioservice to decompose ground motion measurements in vertical
and horizontal surface motion components

1 Surface Motion Mappingservice for highresolution mapping of surface motion over time (Proprietary service)
1 Population Distribution:service for providing a distribution of population according to urban settlements.

1 Economic Value Mappingservice for estimating the economic value of land based on satellite data and assets
information

Services PROPRIETARY

S15 - Flood Extent SERVICES

S1 - Flood Extent Mapping Mapping (SAR-based)

Sé - Flood Frequency
Mapping

S3 - Flood Depth Mapping

516 - Flood Frequency
Mapping (SAR-based)

S17 - Flood Depth

Mapping PS1 - Urban flood
S18 - Flood Hazard mapping

Mapping PS2 - SNAPPING IFG
o _ B and SNAPPING PSI

54 - Flood Hazard Mapping
S5 - Drought Indices

\ S9- Landslide o S6 - Burned Area
"-,I susceptibility and Mapping
| Hazard mapping S11 - Population :
\ X T — S7 - Fire Danger
\ : Distribution -
\ S10 - Interferometric Mapping
Stacking $12 - Economic
S13 - Terrain Motion value mapping ';8 - Post—l\ilre .
3D Geometric ecovery apping

Decompasition

OPErmICcUs LAC

lllustration 1: Scheme of the caleveloped services grouped byature andtheme

Demonstrating these EO services is achievbrbugh use cases (UCs) which showcase functionality in specific regions.
It implies:

1 lterative cooperation with local users, to ensuredesign and ownership of the services.
1 Early application of the EO services into specific regions, indicated by the users.

1 Preoperational delivery of the service, as a transfer of the validated EO product chains to designated users.
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Integrating EO servicemto the CopernicusLAC Panama Celjtre ], which will be the central host and main
provider of such services, ensuring accessibility and sustainability throughout the whole region. Alternatively, can be
agreed with end users limiteldcalinstallations of the processing environments on premises of selected users.

Transferring knowledgé¢hrough capacity building initiatives empowering users to operate processing environments and
services independently.

TheEO ServiceDevelopment Activitgomprises two phases:

1 Phase 1Agile developments over 24 months, for 7 developments-ofdhith duration and based on-&onth
duration cycles.

1 Phase 2Agile developments over 24 months, for 5 developments-pfdhth duration and based on-onth
duration cycles.

In addition, the lifetime of each service is divided in three phases:

1 Codevelopment phase algorithms are developed and tested. Each service development is divided into four
sprints. At the end of each sprint, a short demonstration of what is achieved is presented to the user. The
development phase ends with a final demonstration and-erezkof user training (i.e. capacity building).

1 Demonstration phase (preperational). the user interacts with thprocessing environmento launch and test
the service for a threenonth period (baseline). The user provides feedback on the service. The algorithms are
deployed in a processing environment that runs on a provisional cloud infrastructure.

1 Operational phaseThe delivery othe steadystate of the services. It begins after the pugperational phase,
but only once the necessary processing infrastructure is in place to suppotbesmtl service deployment.

0 Expected Start: January 2026, assuming the infrastructure is ready.
o0 Possibilities

A If the demonstration phase ends after January 2026 and the infrastructure is ready, the
operational phase begins one month after the demonstration phase concludes

A If the infrastructure is not ready at that time, the operational phase will be delayed until the
infrastructure becomes available, regardless of when the demonstration phase ends.

1 Service Hosting: Once the CopernicusLAC Centre becomes operational, it will act as the main hosting node and
official service provider. Until then, the platform provider will act as the service supplier.

As this DRfocused work goes forward, synergies are sought with other related services such as those targeted on
response and recovery and already actively used in the region through the Copernicus Emergency Management Services
Rapid Mapping and Risk ariRRecovery efforts, and the International Charter Space and Major disasters. These
complementary services need to be expressly acknowledged in relations with the user community to ensure Capacity
Building benefits the full range of Hiased DRMelated servies.

The Copernicus LAC EO Services Developmeénitiesare a significant step forward in bringing the benefits of satellite
EO to DRM users in Latin America and the Caribbeatedtly illustrateghe value of Sentinel data to the LAC region
showinghow open and free satellite datavhenproperly integrated into decisiomaking processesansteadily enhance
disaster risk management across LAC.
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1. CONTEXT OF THE REGIONS

1.1 DRRnN LAC: Context an@pportunities

One out of every four disasters in the world are in Latin America and the Caribb@idDRR), an83% of global
economic losses from climatelated disasters; the region countap 2F (GKS ¢2NI RQa cn Yz2a
experiencing two or more risks (World Bank). At the same time, the region also has significant local and regional capacity
to build on: it is a promising region for investments in resilience.

The regions characterised by multiple hazards ranging from hurricane induced flooding in the Caribbean and Central
America to flash floods, and broad area riverine floods. Seismic risk is present throughout the region, but to vastly varying
extents, rangig from not significant in most of Central America to very high risk in the Ring of Fire in Western South
America. In addition, the consultations throughout the region showed a growing concern for drought and for wildfires,
which affect even tropical Cenframerica, as well as every country in South America.

As climate change continues to affect regional systems, information about historical hazards and the ability to rapidly
update exposure are critical elements that would allow DRM managers to better understand and mitigate risk. Climate
change is disruptingycles ocean currents and water circulation cycles that have been documented since the 1600s. In
the South Pacific, the EI Nino and La Nina phenomena are still pronounced, but do not behave in the traditional fashion.
Rapidly warming sea temperatures havde RS G KS A YLI OG0 2F GKS S@Syida KINRSNJI
normal conditions in the Pacific Ocean, trade winds blow west along the equator, taking warm water from South America
towards Asia. To replace that warm water, cold water risemfthe depthst a process called upwelling. El Nifio and La

Nifia are two opposing climate patterns that break these normal conditions. Scientists call these phenomena the EI Nifio
Southern Oscillation (ENSO) cycle. El Nifio and La Nifia can both have ghalotd mn weather, wildfires, ecosystems,

and economies. Episodes of El Nifio and La Nifia typically last nine to 12 months but can sometimes last for years. El Nifio
FYR [ bA3F S@SydGa 200dzNJ SOSNE (62 (2 dBDieduleGorienly,El 2y |
bA32 200dzNB Y2 NB T NEB I @24 &lINFo apfeared to[bé wabiry,Zahddagretutnyof LA Nifia was
expected for late 2024. Understanding the impact of these phenomena ontésngweather cycles in the region is

critical to mitigating the impacts of flooding and drought.

The use of Earth Observation (EO) and Copernicus Sentinel satellites presents a significant opportunity for improving DRR
efforts in Latin America and the Caribbean. The Sentinels providerésgiution, neawreaktime data that is invaluable

for monitoring environmental changes, mapping hazardne areas, and predicting the impact of natural disasters. With

the ability to track phenomena such as floods, droughts and wildfires, seismic, and volcanic activity, EO technology
SYyKFIyO0Sa (KS niealyveashig: diséstet prefakedn@ss, Bind posent recovery.
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Figurel: Sentinetl derived floodwater over bare soils (green) and urban areas (Itaqui villag
Brazil, 2023). Credits: LIST

In particular, the Copernicus Sentinels are a crucial asset for understanding and managing natural hazards, offering long
term, reliable access to satellite dat@his empowers decisiemakers across the region to design more effective
resilience strategies and reduce vulnerability to climegkated disasters, especially in the context of challenges like El

Nifio and hurricanénduced floodsMoreover, as climate change exacerbates the frequency and intensity of events such

as prolonged droughts, wildfiretandslides triggered by heavy rains, and subsidence due to groundwater depletion and
land use changes, the data provided by the Copernicus Sentinels is essential for understanding these evolving risks. By
offering timely insights into these hazards, thegion can better prepare for, and adapt to, the shifting patterns of
extreme weather, ultimately safeguarding communities, critical infrastructure, and ecosystems.

In addition to the Sentinel missions, the Copernicus prograrprogides a comprehensive set of services for monitoring
and assessingatural and marmade disasters both during the emergency response phase and outdid€opernicus
Emergency Management Service (19 consists of geoinformation products and services to better understand and
manage disaster risk#t include several components such as:

1 OnDemandMapping Servicewhich comprisefkapid Mapping, Risk and Recovery Mapinwerlink)

1 Early Warning and Monitoringervice including theGlobal Drought Observatorthe Global Flood Awareness
System(GloFASand theGlobalWildfire Information Syster(GWIS)

1 Exposure Mappinervice which supportgisk assessment and preparedness.

The Joint Resarch Centre JR(Q of the European Commission is responsifide the technical implementation and
development of many EMS compents, ensuring scieific robustness and operational reliabilityleanwhile, DG ECHO
oversees the overall coordinah and operational management of the CoperniéiMdS

The National Disaster Management Authoritieare the primary requesters of the Copernicus EMS services via the
European Unioritmergency Response Coordination Centre pof8CC;iips://erccportal.jrec.ec.europa.el)] which is
managel by DG ECHO with technical suggoom JRC.
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1.2 Institutional Framework

Earth Observations for addressing DRM must be adopted in a context that reflects the institutional framework of natural
hazard risk mitigation and management in Latin America and the Caribbean. This means ultimately that any contribution
of Earth Observatin must be included in the actual management framework at the national anehatibnal level in

every country. Concretely, natural hazard mitigation is a shared responsibility the exact structure of which varies from
country to country but ultimately ishared in some fashion between a national civil protection agency, a meteorological
agency for weather events, a geohazard agency for seismological and volcanic events, and a statistical bureau for
information relating to population and exposure more gerigra

However, for each region, there is a defined structure for collaboration and cooperation which in some cases takes on
strategic importance given the nature of the risk and the scope of resources allotted to the regional organizations. This is
the case intie Caribbean, where the Caribbean Disaster and Emergency Management Agency (CDEMA) is the regional
disaster management body of the Caribbean Community. Its role is to be facilitator, driver, coordinator, and motivating
force for the promotion and engineery of Comprehensive Disaster Management (CDM) in all 20 participating states. It
plays a very handsn role in the coordination of emergency response but also disaster response camaitityg,
mobilizing, and coordination of disaster relief missionsywali as developing and providing comprehensive emergency
information.

In Central America, a similar strong coordination capacity is provided by the Coordination Centre for the Prevention of
Natural Disasters in Central America (CEPREDENAC), the Central American Integration System (SICA) body tasked witl
developing and impleenting the Regional Disaster Reduction Plan (PRRD). It is a specialized institution working towards
strengthening regional capacity for disaster prevention, mitigation, and response. The strategic objectives of the PRRD
are to promote the incorporation afisaster risk reduction in legislation policies and to develop local resilience to disaster

risk, as well as to promote the incorporation of disaster risk analysis in the design and implementation of prevention,
mitigation, response, recovery, and reconsttion actions in the countries of the region.

While regional integration has been less pronounced in South America, there is growing attention to the issues related

to local disaster risk reduction and management and the five Andean countries have developed a common approach
through the CAPRADE (Theddan Committee for Disaster Prevention and Assistance) regional coordination body. There

is growing awareness of the importance of regional coordination to address disaster preparedness. It is worth noting that
the European Union has invested close to tillion euros since 1994 in disaster preparedness projects in Bolivia, Brazil,
Colombia, Ecuador, Paraguay, Peru, and Venezuela, fostering resilience at community level supported by strong national
systems. The EU has also contributed to strengtheningeb®nal disaster preparedness strategies in South America,
paving the way for the signing of a dedicated Memorandum of Understanding between the EU and -tegjisnll
organizations. This agreement focuses on disaster preparedness and risk managerdehtecame effective in May

2024. Regional disaster management agencies, including CAPRADE and the Regional Mechanism for Disaster Risk
Reduction in South America (RMAGIR), have signed as parties to the agreement. In March 2024, the region took a
significant step forward by convening ten national DRM authorities, from Peru, Paraguay, Argentina, Bolivia, Brazil, Chile,
Colombia, Ecuador, Uruguay, and Venezuela. They discussed the El Nifio phenomenon, disaster risk management, and
climate change and signe&tS [ A Yl 5SOf N} GA2yY GAGE SR da! {2dziK ! YSNAC
This creates the South American Working Group for Comprehensive Disaster Risk Management. The group aims to build
a network among government agencies responsibledisaster management and humanitarian assistance across the
subregion. It also seeks to integrate networks of authorities responsible for CAPRADE and RMAGIR/MERCOSUR, under
the new South American Network for Comprehensive Disaster Risk Management. Theslestait of this group is a
noteworthy move towards a more unified and efficient approach to managing natural disasters in the region.

Each of these regional mechanisms represents a privileged means to quickly engage natiarsdrerahd to scale up
services at a regional level. Their support and engagement as regional stakeholders are critical. Similarly, international
organizations wh a vested interest in risk reduction and DRM have a strong regional presence in LAC, whether it be the
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UNDRR, the WMO, the World Bank/GFDRR, the-Artegrican Development Bank or UNDP. Each of these organizations
has objectives for capacity building in the region.

DRR in Latin America and the Caribbean involves a wide range of stakeholders from various sectors working together to
minimize the impact of disasters on communities and the environment. In the context of Latin America and the Caribbean,
the key stakeholdes from different sectors involved in disaster risk reduction includes national DRR governmental
structures and related bodies such as specialized hyagteorological organizations or seismic research organizations;
national bodies specialized in enviroent, research, science and technology, including space agencies and university
based research institutions; regional bodies supporting DRR activities; international organizationstisnal
authorities including municipalities; negovernmental organizions (NGOSs), including communityased organizations

and environmental and conservation groups and the private sector acting in DRR activities.
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Figure2: General schema andxamples ofLAC actorin the international andnational DRR governmental structure.
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1.2.1 Nationally mandatedbodies
National Disaster Management Authorities

Addressing disasters is always a complex issue that involves several distinct institutions weotldbgratively,
coordinated by one body that has the mandate to address disasters, usually the National Disaster Management Authority,
or an ad hoc body reporting directly to the executive authority. It is necessary to recall, however, that the implgonenta

of measures and hence a key part of improved preparedness is the responsibility of local institutions.

While the central coordination and animation role is played by the Disaster Management Agency, especially during
response to disasters, this can be significantly modified depending on the type of disaster. Before and during windstorms,
hydro-meteorologicalagencies (national weather services) play a critical role; for major earthquakes seismological
agencies play a role in understanding impact and assessing the likelihood of further seismic unrest.

Furthermore, the respective roles of agencies involved change significantly according to the phase of the disaster cycle.
While response activity is typically led by a national Disaster Management Agency or national Civil Protection Agency,
recovery is ledby sectoral ministries (environment, agriculture, public works), and preparedness is also coordinated
chiefly by government departments with a lead responsibility for national spending.

Figure3: Human settlements in an area highly susceptible to landslideésom the archive of th&eological, Mining
and Metallurgical Instituteof Peru

The role of local governments in Latin America in DRR and DRM is vital because disasters often have an immediate and
significant impact on local communities. Local communities also have the lead role in land use dealditmand the

EGbased services etisaged in this activity are specifically geared to that level of deeisating. In its recent review of

DRR in the region, UNDRR specifically underlined the key role municipalities play in DRR, and the need to address urban
crises and underlying issuseach as poverty and soeaconomic challenges to be renew DRR in a sustainable fashion.
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When evaluating the role of local governments in relation to those services, the following responsibilities should be
considered:

il

Risk Assessment and Planning: local governments are responsible for conducting risk assessments to identify
hazards, vulnerabilities, and exposure within their jurisdictions. Based on these assessments, they develop
comprehensive disaster risk reductioraps and strategies.

Early Warning and Emergency Response: local governments establish and operate early warning systems to
provide timely alerts to their communities. They coordinate emergency response efforts, including the
evacuation of atisk populations, the provision shelter, and the distribution of relief supplies during disasters.
Local authorities coordinate DRR and DRM efforts with regional and national government agencies, as well as
with nonrgovernmental organizations (NGOSs), international organizations, anér askakeholders. This
coordination ensures a unified and effective response during disasters.

Land Use Planning: local governments regulate land use and zoning to reduce exposure to hazards. They enforce
building codes and landse regulations that aim to prevent construction in higgk areas, such as floodplains
or landslideprone zones.

Infrastructure Resilience: local authorities are responsible for the resilience of critical infrastructure within their
jurisdictions, including roads, bridges, water supply systems, and schools. They oversee infrastructure
maintenance and retrofitting priects to ensure they can withstand disasters.

Public Education and Awareness: local governments conduct public awareness campaigns to educate residents
about disaster risks, preparedness measures, and evacuation routes. They promote community engagement and
involvement in DRR initiatives.

Community Engagement: local governments work closely with local communities, including indigenous and
marginalized groups, to involve them in DRR planning and degisading. They often establish local disaster
management committees or councils.

Recovery and Rehabilitation: After a disaster, local governments lead the recovery and rehabilitation efforts in
their communities. They coordinate the rebuilding of infrastructure, restoration of essential services, and
support for affected populationsdcal governments often oversee environmental protection measures, such as
reforestation and watershed management, to mitigate the impact of disasters like floods and landslides.

Data Collection and Reporting: local authorities collect and maintain data related to disaster risks, damages, and
losses within their communities. This information is critical for assessing the impact of disasters and planning for
future risk reduction masures.

1.2.2 Other relevant nationabodies

Knowledge management: national weather authorities, geological surveys, universities, and technological organizations

Throughout the region and as in many parts of the world, national weather services play a critical role in predicting and
managing the impacts of extreme weather everthese entitiesare particularly relevant partners for the validation of
EGbased products and have access to large repositories of historical data sets relevant to climate impacts and climate
induced disasters (flooding, drought, skevel change). Weather services #ne legally mandated authority for weather
information and no E@ased srvices should be provided without ensuring a strong linkage to their data and information
servicesln addition, some regional entities contribute disaster risk management in relation with national authorities.

In the Caribbean, the Caribbean Institute for Meteorology and Hydrology (Cliki}raining arm of the Caribbean
Meteorological Organizaticrplays a unique and capital role as a node of expertise and capacity to be shared not only
among its sixteen memlpenations but across the region, as evidenced by its work in Haiti.

Similarly, geological surveys can be data rich partners in addressing geohazards and sometimes have direct
responsibilities tied to the geohazard mitigation and response cycle that would benefit fredef@d information.
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Universities also undertake research and activities relevant to DRM. There are literally hundreds of universities or higher
education facilities in the region, and they can play a meaningful role in capacity building activities relatetdasedO
services Several universities in Latin America and the Caribbean are actively engaged in leading ubasesitgfforts

related to DRM. These universities conduct research, offer academic programs, and collaborate with government
agencies, NGOs, other univeis#, and international partners to enhance DRM and DRR in the region. It is worth noting
that NASA recently launched a network of Latin American universities through the AMERIGEO programme and in
collaboration with the CEOS WG DisastadERIGEO Labs 4 DRRexchange information on best practices for the use

of EO for disasters and facilitate access to EO data for university based DRR activities.

Geo-information and environmental organizations

The relationship between environmental organizations such as government ministries but also NGOs and DRM agencies
is often overlooked. Both areas are interconnected and have a significant impact on the region's resilience to natural
disasters and climatehange.

Effective collaboration and communication between environment ministries and environmental NGOs and DRM agencies
are essential to ensure that environmental considerations are integrated into disaster risk reduction strategies and that
disaster risk reduatin efforts do not negatively impact the environment. This integrated approach helps build resilience
to both environmental changes and disasters, ultimately contributing to the sustainable development adxtingliof
communities in Latin America and ti@aribbean.

Environment ministries often play a role in coordinating and aligning policies related to disaster risk reduction and
environmental protection. They work to ensure that DRRitegies incorporate environmental considerations and that
environmental policies account for disaster risks. Environment ministries may also collaborate with DRM authorities to
develop landuse planning policies that consider natural hazards, climatngh, and ecosystem protection. This
coordination aims to reduce vulnerabilities and enhance resilience, but it also promotes ecodyaterhapproaches,
which use natural ecosystems such as wetlands, forests, and mangroves to reduce disaster risksace resilience

to climaterelated events.

Agencies and Organizations for Space Affairs

Latin America currently boasts several active space agencies responsible for developing satellite technologies, advancing
space exploration, and implementing Earth observation programs. However, in countries without a dedicated space
agency, other governnmg bodies and organizations assume crucial roles in space afféiese include ministries of

science and technology, ministries of defence, telecommunications regulators, and foreign ministries, which oversee
various aspects of space polifsom satellte regulation to international cooperation on spaoalated projects. There is

a growing trend towards regionalisation, as evidenced by the creation of ALCE in 2020. Now counting 21 signatories, the
fledgling Latin America and Caribbean space agency repteaations with collective space spending of $US 100 million,

and while modest, it has reached out to ESA and others to establish partnerships. Though still in its early days, ALCE has
achieved tangible progress: agreement signatures, ratifications,bkstenent of a Caribbean geospatial hub, and
preparatory projects like satellite deployment and STEM initiatives. The agency is developing a roadmap for expanding
capabilities in service of regional needs. Moreover, various research institutes and natigaaizations contribute
significantly to the advancement of space technologies and Earth Observation across the region. This expanding network
of space agencies and associated institutions, even in countries without formal space programs, highlightd L3S NX O Q:
increasing engagement in space exploration, Earth Observation, and satellite technology.

1.2.3 Internationalorganizations

Many international stakeholders play key roles in DRM in Latin America and the Caribbean. These organizations and
agencies work alongside regional and national authorities to support DRM initiatives, build resilience, and respond to
disasters. In particula the international organizations can play an effective role in encouraging national bodies and
governments to adopt E@ased solutions when addressing risk in a national or regional context. Some of these
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organizations are global, while others are regional. It is also important to recognize the influence of foreign national
organizations in the region. Historically, the US has played the leading role, with both USAID and the US military having
strong roledn relation to risk reduction and disaster response in the area. More recently the European Union has played
a growing role, with Copernicus EMS being widely used throughout the area for rapid mapping after disasters, and with
a growing coordination rolediween EU development funding and increased resilience. A major new component of this
growing regional partnership is the Copernicus LAC initiative.

The EU Commissioner for Crisis Management put forward the following visionldf&dollaboration in 2023: "for three
decades, the EU has been present in the Latin America and Caribbean region, strengthening disaster preparedness and
emergency responseKTA & & dzZLJLI2 NI KlFa a2 FEFEN) G20Ff SR ySIENIe& e€opn Y
region that is among the world's most disasf@one and subjected to increasingly frequent and impactful disasters, we

must act together to further preparednesand keep people safe. Disaster preparedness saves lives, protects
communities, and preserves development gains. [...] | am confident that [...] new humanitarian funding will also help
strengthen cooperation and risk management across the region."

The EU invested over 42 million Euros in 2023 year in humanitarian aid in the Latin American and the Caribbean region,
which includes 13.5 million Euros to enhance disaster preparedness. This funding for 2023 addressed urgent
humanitarian needs across thegion, including those resulting from the Venezuelan crisis, food insecurity, exposure to
natural hazards, transcontinental migration, as well as the consequences of pervasive violence, conflict, and
displacement.

Through the recent EUAC MOU, the EU has demonstrated its unwavering commitment to supporting increased DRR
activity in the region through new capacity building activities and a strong technology transfer around EO for DRM, and
EO capacity more generally.

The main international organizations beyond the EU are:

1 United Nations Office for Disaster Risk Reduction (UNDRIRIDRR supports countries in Latin America and the
Caribbean in implementing the Sendai Framework for Disaster Risk Reduction. They provide technical assistance,
capacitybuilding, and guidance on disaster risk reduction strategies. UNDRR has beenaatkey tp the EU
in the implementation of recent initiatives.

1 United Nations Environment Programme (UNERINEP works to promote the environment as a disaster risk
reduction solution- promoting ecosystentbased approaches such as river basin management, coastal zone
management and protected area management to reduce disaster risk and build resilience ofabldne
communities and countries. UNEP has played a catalytic role in bringing together partners across the region on
issues such as drought and forest fires, or environmental solutions for improved resilieraddition, the
Forum of Ministers of the Environment of Latin America and the Caribbean is a body that meets under UNEP to
discuss environmental issues and priorities within the region.

I United Nations Development Programme (UNDR)NDP collaborates with governments and partners in Latin
America and the Caribbean to strengthen resilience, promote sustainable development, and integrate DRM into
national development plans. UNDP is also the lead organization within the TripartiterAeme(UNDP, WB, EU)
for Post Disaster Needs Assessment (PDNA) Training, and EO is expected to play an increasing role in supporting
PDNAs. UNDP also works closely with UNOSAT (the satellite GIS team within) WiKid\Ras for many years
produced satellitederived information products to supports disaster response in Latin America and the
Caribbean, as well as the rest of the world.

1 World Bank (WB)the Bank provides financial and technical support for DRM projects and programs in the
region. They focus on disaster risk reduction, recovery, and building resilient infrastructure.

1 Global Facility for Disaster Reduction and Recovery (GFDBRPRR has a strong presence in the region
through its programmes and partners, particularly the WB, but the technical assistance provided through GFDRR
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for Recovery and risk reduction can be a means to increase uptake of EO-ded\#d products. GFDRR is also
the colead with CEOS of the Recovery Observatory (RO), a global initiative launched within CEOS to increase the
use of satellites for Recovery.

1 Inter-American Development Bank (IADBADB is a major source of financing for development projects in Latin
America and the Caribbean. They fund a wide range of initiatives related to DRM, including infrastructure
resilience and climate adaptation.

1 World Meteorological Organization (WMOMWMO is the UN body tasked with coordinating global weather
observations. Its mandate relates to the areas of meteorology (weather and climate), operational hydrology and
related geophysical sciences. WMO has a powerful role in contributing to the safetyedfare of humanity by
fostering collaboration between its Members' National Meteorological and Hydrological Services and advancing
the application of meteorology and hydrology in many societal and economic dtdess an Americas office
which covers the entire region.

1 Caribbean Community (CARICOMJARICOM, a regional organization, plays a role in coordinating regional
responses to disasters, promoting resilience, and facilitating collaboration among member states.

i Caribbean Disaster Emergency Management Agency (CDEN#er the CARICOM umbrella, CDEMA is a
regional organization responsible for coordinating disaster response and risk reduction efforts among Caribbean
countries. They work closely with national disaster management agencies and international partners.

1 Central American Coordination Centre for Natural Disaster Prevention (CEPREDESERREDENAC is a
regional organization under SICA, the Central American Integration System, a collaborative association of 9
Mesoamerican countries. CEPREDENAC focuses on disaster risk management and reduction. It serves as a
coordinating body for disasterisk reduction efforts among Central American countries. It facilitates
collaboration and information sharing among member states and regional partners. The organizdgotscol
analyses, and disseminates data and information related to natural hazards, disaster risks, and vulnerabilities in
Central America. This includes providing early warning information to member countries. CEPREDENAC also
offers training, technical asgance, and capacitguilding programs to strengthen the skills and knowledge of
professionals, government officials, and communities involved in DRM, as well as organizisgaddegexercises
such as the one organized in June 2023 in Panama.

I Caribbean Institute for Meteorology and Hydrology (CIMHIIMH is the training arm of the Caribbean
Meteorological Organization, a sixte@ation specialized organization that focuses on meteorology, hydrology,
and climate science in the Caribbean. Its roles and functions in DRM include weather and climateimgoni
early warning systems, climate services, capacity building and research and assessment. CIMH has some
expertise in EO data treatment, including both optical and SAR data, and an interesting s a regional hub
for weatherrelated EO expertise.

1 Development Bank of Latin America and the Caribbean (CAteadquartered in Caracas, CAF has regional
offices in cities including Panama City, Lima, Bogota, Montevideo, and Buenos Aires. In 2025, CAF approved
US$1.45 billion in regional DRM and infrastructure investments and committed US$2.5 billion to supeort b
economy projects. CAF actively supports climate resilience, water security, and early warning infrastructure in
its lending portfolio.

1 Water Center for the Humid Tropics of Latin America and the Caribbean (CATHACATIHALAC is a regional
intergovernmental organization dedicated to addressing wat#ated challenges in Latin America and the
Caribbean. CATHALAC focuses on research, capacity building, and technical assistance in areas related to water
resources managment, environmental sustainability, climate change, and DRR. CATHALAC is active in water
resource management, climate change adaptation initiatives, natural disaster mowitauiil capacity building
relating to technologies applied to DRR.
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1 Centro Regional de Informacién sobre Desastres para América Latina y el Caribe-l(@R)OCRIELAC
(Regional Disaster Information Centiar Latin America and the Caribbean): CRAL is a regional centre
dedicated to disaster information management and sharing in Latin America and the Caribbea . ACRID
collects, organizes, and disseminates disasttated information, including data omatural hazards,
vulnerabilities, and disaster response efforts. The centre serves as a platform for sharing didaster
information and best practices among countries and organizations in Latin America and the Caribbean, as well
as providing trainig to reinforce capacity in the region. CRIBC provides online resources, databases, and
tools to support disaster risk assessment, early warning systems, and detisking processes.

1 Organization of Eastern Caribbean States (OEO&C8ountries work together on disaster risk reduction and
share resources and expertise to enhance their resilience to hazards.

1 The Andean Committee for Disaster Prevention and Assistance (CAPRADRBEcialized technical body for
disaster reduction in the countries belonging to the Andean Community (CAN). Its member States include Bolivia,
/| 2t 2Y0AlFZ 90dzr R2NE |yR tSNUzd /! tw!59Q48 202S@IKOS Aa
the Andean sufsegion through political coordination and lobbying; strategy and planning; the promotion of
disaster prevention; mitigation, preparedness relief and reconstructiowt facilitating cooperation, mutual
assistance and exchange of experiences.

1 Regional Mechanism for Disaster Risk Reduction in South America (RMAGIR)

1 South American Network for Comprehensive Disaster Risk Managemestiablished in early 2024, this new
network integrates CAPRADE and RMAGIR and provides a comprehensive framework to address DRM across ten
South American countries.

1 International Federation of Red Cross and Red Crescent Societies (IFRC) and its national societies in the
region provide humanitarian assistance, disaster response, and comrrhassd risk reduction programs.

1 United Nations Office for Outer Space Affairs (UNOQSBWNOOSA promotes the use of spaesed
technologies, including satellite imagery and remote sensing, for disaster management and emergency
response. Its UNSPIDER programme has established Regional Support Offices (RSOs) in all regions of the world.
TheRSOs in Latin America Caribbean are: Argentina Regional Support Office (CONAE), Brazil Regional Support
Office (INPE), Colombia Regional Support Office, Mexico Regional Support Office, Universiyesftthelies
- Disaster Risk Reduction Centre, Water Centre for the Humid Tropics of Latin America and the Caribbean
(CATHALAC). WBPIDER conducts capadityilding workshops, training sessions, and technical advisory
missions in Latin American countriés strengthen their use of spadeased technologies for disaster risk
reduction, preparedness, and response. In addition to RSOSRINER is considering opening a regional office
in LAC.

1 CCRIECaribbean Catastrophe Risk Insurance Facility) is-pradit risk pooling organization offering parametric
insurance to Caribbean and Central American governments. It provides rapid liquidity after disasters like
hurricanes and earthquakes, using prigary risk models. CCRIF supports resilidmgiéding and collaborates
on datadriven modernization efforts

In addition to formal international organizations, collaborative frameworks likeGbenmittee on Earth Observation

Satellites (CEO@)nd theGroup on Earth Observations (GEQ)articularly its regional armAMERIGE®O support Earth

observation (EO) efforts for disaster risk reduction. CEOS has a dedwaidihg Group on Disasterswhich leads

initiatives in Latin America such as tWelcano Demonstratorthe Flood Pilot and theRecovery Observatory (RDga

joint effort with the World Bank, UNDP, and the EU to enhance satellite use irdjsaster recovery. The RO has been

activated in Haiti and Central America, WfEPREDENAT2 2 NRA Y F G Ay 3 STFTF2NlLaz BSpade ol a
2
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2. THE COPERNICUEAC EO &<SERVICES DEVELOPMENT
ACTIVITY

2.1 Overview

The DirectorateGeneral for International Partnerships (DG INTPA) of the European Commission, through the Global
Gateway and EWUAC Digital Alliance, is looking to enable cooperation and access to Earth Observation (EO) data to key
sectors working in envinmental resilience, disaster risk reduction, or adaptation to climate change. In this context, DG
INTPAIn close cooperation with Panama governmehgs foreseen the creation of a Copernicus Celttosted in

Panama, the Copernicus LAC hub, designated as a regional hub for activities related to Copernicus, the EO component of
the European Union Space Programme. A Contribution Agreement has been signed between DG INTPA and ESA, by whict
the implementation othe centre has been entrusted to ESA.

The specific objectives of the Copernicus LAC initiative include:

1 Set up a Copernicus regional data hub in Panérmz )iand developing synergies with the
future recovery Copernicus Centre in Chile( )L

1 Increase the access to Copernicus data (e.g. Sentinel).

9 Strengthen capacities of countries and regional organizations, private sector, and civil society, to access, process,
analyse and use Copernicus data according to their own protocols.

In order to execute the Copernicus LAC and chart its diverse activities, ESA has defined three pillars with associated
activitieswhich objectives are being pursued simultaneously. These pillars are:

1 Processing infrastructuren Panama for use by LAC (Copernicus Panama Centre)

1 EO servicedevelopmentbased on Copernicus data installed at the Copernicus Panama Centre or directly with
users

1 Stakeholder engagemerandknowledge transfer

The EO services pillar is implemented through@opernicus LAEO Services DevelopmeActivity. ESA contracted a
consortium, led by Indra with CIMA Foundation, LIST, Geoapp, University of Thessaloniki, Terradue, Wasdi, Athena Global,
and ALSO Space to deliver this project.

2.1.1 Objectiveand scope

G¢CKS YIAYy 202S0GAGS 27 (lgediniormatibiRrénSidrients\ i usér drgaNiBtiohs2oy- 60 { 2
developing enhanced EO thematic information products that go beyond EO services currently available in the LAC region
taking advantage of the Copernicus Sentinel missions, and to test & evaluate dbeslopments together with user
2NBIFYAT FGA2ya Ay GKS FTNIYSE2N] 2F GKSANI 2LISNF GA2y Lt | O

Based on the main objective, the scope of Bervice Development Activitys to:

1. Respond to priority gednformation needs address the highest priority geénformation requirements as
expressed by users, aligning with their operational, planning, and strategic goals.

2. Codevelop EGBased Information ProductsThese products build on the Copernicus Sentinel missions and on
end-usergknowledgenformation, and data and go beyond existing EO services in the region.

3. Demonstrate these E@ased Information Productscross the LAC region, testing and evaluating them with
relevant user organizations.
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4. Develop opensource preoperational servicesthe services are transferred to the CopernicusLAC Panama
Centre where they are made available across the region to users.

5. Use innovative technologiesincorporate advanced technologies such as Big Data, Cloud Computing, and
Artificial Intelligence (Al) in the development and demonstration of EO services.

6. Support LargeScale Coveragalevelop E&ased services that can be scaled to support coverage of the entire
LAC region, with representative testing areas for demonstrations.

7. Promote CaeDevelopment with Usersensure that the development of EO products and services is done in close
collaboration with user organizations, and that user feedback is integrated into iterative development cycles, in
order toinstila sense of ownership and ensure letegm uptake.

8. Build capacity and transfer knowledg&ngage and train national user organizations and their staff to ensure
longterm adoption of the Eéased services, with a focus on opsource solutions and knowledge transfer.

9. Ensure Uptake and Sustainabilitfacilitate the future exploitation and operational use of EO services by users
beyond the demonstration phase, with the development of Service Level Agreements (SLAs) and-capacity
building programs.

The overall goal of thEO ServiceDevelopment Activitys that the services constitute a Valdelded segment for the
Sentinel missions, to make Sentinel data accessible and transform it into geoinformation aligned with priorities in the
region in the domain of hazards and risks. The transfer of the necesgdsyand knowledge to experts in LAC ensures
the full adoption of theActivity outcomes and secures the sustainable and independent exploitation of Copernicus and
other satellite data for effective DRM.

FiguredY /[ I LJ OAGe o6dzAif RAy3 aSaarz2y Ay [/ 2t2Y0AL 2y
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2.1.2 Activities

In accordance with thebjective and scope, the Copernicus LAC EO Services Development project is implemented
through the following main activities:

1 Engagement with stakeholders and usetidentifying priority themes to guide the developments, through:

(0]

(0]

Identifying relevant users, interacting and developing relations with them and understanding their main
priorities.

Leveraging support from regional stakeholders related to Disaster Risk Management (e.g., UNDRR, UNDP,
IFI), satellite data (e.g., ALCE, CEOS) and private sector.

Defining the geographical scope of public geospatial EO information services.

1 Codevelopment of EO information servicewith a focus on Disaster Risk Reduction and Management

(DRR/DRM)

o Utilizing free and open satellite data from the Copernicus programme.

o Implementing open and transferable methodologies, ensuring reusability and adaptability.

o Ensuring calesign and ownership of the services by local users in the region, by utilizing their knowledge
andadjusing services and capabilities to the entity and to regional needs.

o Alignment with the themes of risk and recovery mapping; vulnerability and exposure assessments for

preparedness; and finally monitoring of extreme weather and clinmatated events.

1 Demonstrating EO information servicekrough use cases (UCs) to showcase functionality and practical use. It

implies:

o Early application of the EO services into specific regions of interest, indicated by the users. These
demonstrations constitute thes® f f SR W! aS /I aSaQod

o Delivery of the service, as a transfer of the validated EO chains to designated stakeholders identified by ESA.

0 Knowledge transfer through dedicated capacity building actions focused on the exploitation of the services
and understanding on their capabilities and results.

o Provision of access to the services in a-gperational environment for the users to test the functioning of
processing environmenand results.

1 Integrating the EO servicednto the operational environment (the CopernicusLAC Panama Céntre 1)

ensuring accessibility
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Figure5: Map of UseCases in Phase 1 (202D25)
2.1.3 Timeline

TheEO ServiceDevelopment Activitgomprises the following two phases:

I Phase 1Agile developments over 24 months (262d25), for 7 service developments lasting 8 months and
based on four cycles of 2 months each.

1 Phase 2Agile developments over 24 months (262827), for 5 developments lasting 8 months and based on
four cycles of 2 months each.

In turn, the lifetime of each service is divided in three phases:

1 Development phasethe algorithmsare developed and tested. Each service development is divided into four
sprints. At the end of each sprint, a short demonstration of what is achieved is presented to the user. The
development phase ends with a final demonstration ame week of user training (i.e. capacity building) for the
use of the service.
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1 Demonstration phase (preperational). a threemonth period (baseline) contiguous to development phase.
The user interacts with th@rocessing environmenigo launch, and test the service (subject to a quota of
computational resources financed by the project). The user provides feedback about the service. The algorithms
of the service are transferred to the Copernicus LAC Panama Centre for deployment motiessing
environment, or to the users directly.

1 Operational phase starts right after the preoperational phase andelies on the existence of processing
infrastructure where the endo-end services are deployeéddditionally, operations require the setting up af
Service Level Agreemelbietween the Panama Centre and users.

2.2 Stakeholder And Useingagement
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Figure6: landing page. Developed by Terradue Sarl to deploy the EO service:
developed in the project

In order toarticulate the user and stakeholder requirements, it is necessary to define what is understood by user and
diF1SK2ft RSN ¢KS GSN)Y dzaSNJI NBFSNBR G2 2NBFYATIFIGA2ya A0
services that are being delped to deliver their mandate. This may include a range of users such as civil protection
agencies (as coordinators), meteorological organizations, geological surveys and geoscience centres, or even national
statistics agencies (exposure). In the broadsssiseanyoneg A G K | aadl 1S¢ o00GKFG A& Ay SN
is a stakeholder. In the retained definition, users and partners are distinguished from stakeholders, and the term
stakeholder refers to the residual group of organizations with an interebviously every partner and user has a strong

interest in the project outcomesStakeholders in this definition have regional or global responsibilities which involve
development and support of capacity in the region, but not a national manidatelation to DRM

1For the Project Management Institute (PMI), the term stakeholder is used as a general term to describe individuals, groups, o
organizations that have an interest in the project and can mobilize resources to affect its outcome in some way. A faritiath def

2F I a4l 1SK2ft RSNJ A4Y aAYRAQGARdzZAta& FyR 2NBEYyAT I (A2Yyigelyork2 | NB
ySalaArgsSte FFSOGSR a | NBadZ G 2F LINRP2SOG SESOdREMIE ¥998.NJ a dzO (

Project stakeholders usually include the project manager, the customer, team members within the performing organization, and

iKS LINRP2SOG alLkRyazN¥p | 26S0SNE GKSNB INB Y2NB (GKIy 2dzad (KSas
taL 2FFSNAE &A0GNRBYy3I FROAOS 2y G(KS AYLRNIFIYyOS 2F O2yadandAy3 adl

powerful stakeholder at a critical time can possibly ruin a project. Who is that stakeholder and when is that critical/proatty,

very little time is taken to: Clarify who the project stakeholders are. Discover and align their expectations and irdipidcibn

the project. Outline a requirement change process, knowing that the requirements (i.e., needs and expeatalidike)y evolve.

Relate needs and expectations to risk planning and risk response act@iiescientiously plan project communication

0N GSAASaDE
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To implement theCopernicusLAC Services Development Activity on behalf of DG INTPA, ESA is liaising closely with DG
INTPA representatives and DG ECHO representatives in the LAC region (such as the Regidoal &iffickmerica and
the Caribbean, based in Panama).

For the EO Services Development project, stakeholders external to the project team are identified as those with a vested
interest in the project outcomes. The stakeholder engagement strategy positions project outcomes in terms of relevance
to agendas of tB most critical stakeholders, particularly those who can contribute through influence and resources to
project sustainabilitycthese include the World Bank/GFDRR, IADB, UNDRR, UNDR, ahidEsther regional players

such as CDEMA in the Caribbean, CEPREDENCentral America, and the Andean Community in South America. In all,

a dozen key stakeholders with a regional or international reach have been identified and already consulted or about to
be consulted. The full list is in sectitr2.3 The stakeholder engagement process is not a{iméed exercise. It begins

at the beginning of the project, but continues throughout to ensure early active engagement, participation in the
development of key objectives and the choice of demonstratigasdation of erly outputs and ultimately cplanning

the longterm sustainability of EO services.

For the analysis of user requirements, there are two distinct phases, with an initial development phase followed by the
kickoff of services developments in phase 1. After that, the consortium continues to capture evelgingements but

they are not addressed until phase 2 of the project. The Stakeholder Engagement and Knowledge Transfer project is
strategically oriented toward fostering stakeholder relationships at a broad institutional level. It maintains a continuous
engagement pocess across multipltiers and thematic areas, extending beyond Disaster Risk Reduction (DRR) to
encompass a wide spectrum of interests. This initiative primarily collaborates with regional and international authorities
whose roles are more political than operational. Itseobjectives include identifying stakeholder priorities, promoting

the visibility and relevance of the Centre, and securing its-teng sustainability.

In contrast, the EO Services Development project concentrates its engagement efforts on end users, emphasizing co
development of services to ensure loteym adoption and operational integration. Given its design, the project typically
involves nationalevel organizations with mandates in Disaster Risk Management (DRM), particularly those focused on
prevention and preparedness within defined geographic or functional scopes.

Both projects maintain ongoing coordination to ensure that stakeholder and user engagement is tailored to the respective
capacities, mandates, and potential contributions of each entity. This alignment is critical to the effective implementation
of the CornicusLAC initiative, ensuring that outreach and collaboration are costnditive and strategically targeted.

2.2.1 The engagement activity

The project began by identifying all the relevant users and stakeholders in the region and compiling a repository to track
engagement with these users. The higlrel hazard analysis was followed up with the identification of all users and
stakeholders irthe region. A broad approach to users was retained, and a user database was created, to track outreach
and contact with these institutions. These users included not only civil protection agencies, butnhgdrorological

offices, geological surveys anchet practitioners that could be direct users of He€rived services relating to DRM.

In some cases, informal contact with users was already in place through other projects and initiatives. In other cases,
users needed to be contacted to be informed of the project and its objectives. A broad outreach activity was engaged in
Q1 2024, with oerall leadership for users being the responsibility of Indra, and overall leadership for stakeholders being
the responsibility of Athena Global.

For stakeholders, the key stakeholders for the project were identified at the outset of the project, and they were
contacted in February or March 2024. When possible, face to face meetings took place. When this was not possible,
virtual meetings were heldThese meetings served to present the project and to identify overriding concerns that
stakeholders may have that should be addressed by the project. The priorities raised by the stakeholders and their
overriding policy concerns are identified in this downt. It was agreed during this early engagement process that the
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project would return to the stakeholders after along the project to share the final list of use cases and continue to involve
stakeholders in the development of the project. This process unfolds in Q3 2025.

In parallel to the stakeholder engagement, users were contacted to gauge their interest in the use service
demonstrations. In some cases, members of the consortium were alreadgnitact with end users, whether civil
protection agencies, meteorological agencies, or geological surveys; in other cases, stakeholders recommended specific
national agencies that may be interested. Finally, a genemait presenting the project was setat agencies not already

in contact with the project to ensure all national agencies that represented potential users were aware of the initiative

It is not possible to develop all services in every country in the region. The approach was to identify which services would
be of interest in which sub regions and to choose within these sub regions, countries interestedléwetoping
methodologies tde able to demonstrate in selected areas the usefulness of the services. These could then be scaled to
the entire sub region or adapted to other geographies before scaling.

The following sections outline the process established by the EO Services Development consortium to engage both
stakeholdersandendzd SNJ 2 NBF yAT FidA2ya T2N 6KS LINRP2SOGQa RS@St 2 LIV
that were identified, ad why it is important to work collaboratively with them in the development of the project. It then
presents the users, how they have been contacted, including who has been contacted, how they have contributed to the
setting of priorities in relation to awes of demonstration across the region and what are their main challenges regarding
DRM in general and linked to the use of space technology.

2.2.2 Stakeholder discussion

Engaging stakeholders is a critical component in the project lifecycle. It is important to begin the engagement at the
outset, as key stakeholders need to share the vision and objectives of the project and feel they can make a real
contribution to the outomes. Lack of involvement of key stakeholders may not have an impact on the technical success
of demonstrators but almost certainly affects sustainability beyond the demonstration phase.

The strategy to engage stakeholders is a layered approach. Key stakeholders were identified at the outset of the process
so that they could be contacted early, to build a sense of ownership in the EO Services Development project beyond the
project partners and to be sure project goals are aligned with Hig\el priorities and concerns voiced by stakeholders.

The stakeholder engagement process however is not limited to early engagement. Once the project has been presented
and concerns are identified, stakelders are consulted again after the final selection of the demonstrators and are
encouraged to share their views on how the project is evolving. In some cases, this involves engaging different parts of
the same organizations. For instance, at the WoidBor UNDP, once the demonstrators are selected, it is necessary

to engage geographic area stakeholders specific to each country. The engagement process continues during the
demonstration phase to encourage involvement by stakeholders in project falloplanning and sustainability. Finally,

key stakeholders are invited to comment on ways and means to improve on the demonstrators and strategies for scaling
the demonstrators after the AGILE development is completed.

Through this dedicated engagement process, priorities can be identified and addressed in the EO Services Development
project.

The following stakeholders had fateface briefings (sometimes with other remote participants) with the engagement

team in February and March of 2024: UNDRR (Americas office and regional Barbados Office); DG ECHO; World
Bank/GFDRR; World Meteorologicag@nization (Americas office); UNEP (Americas office); UNDP (Americas); CIMH; and
CDEMA.

A remote meeting was held with CEPREDENAC, and IADB was consulted. The following organizations have been identified
as key regional stakeholders to be approached in 2025: CAPRADE, RWAGIR, South American WG on Comprehensive DR\
ALCE, IFRC, UNOOSA, CRIDCAF, and CATHALAC. In parallel to this outreach, a second round of consultations with
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the first group of stakeholders will take place to share the results of the user requirements development and the selected
case studies and demonstrators.

While each stakeholder has a specific set of interests in relation to DRM in the region, a few overarching concerns shared
by multiple stakeholders should be brought forward. The first overarching concern was regarding synergy across existing
programs. EGervices Development project should aim to work within the existing institutional framework and benefit
from existing programs, in full complementarity. This was brought up specifically in relation to the Early Warnings for All
initiative (EW4ALL), whichas discussed in detail by UNDRR and WMO, and also to a lesser extent by UNDP and UNEP.

Early Warnings for All is an initiative to ensure that everyone on Earth is protected from hazardous weather, water, or
climate events through lifsaving early warning systems by the end of 2027. With huimduaced climate change leading

to more extreme weather conditions, the need for early warning systems is crucial. Systems that warn people of
impending storms, floods or droughts are a ceffective tool that saves lives, reduces economic losses, and provides a
nearly tenfold return on investment. Egrlwarning systems have helped decrease the number of deaths and have
reduced losses and damages resulting from hazardous weather, water, or climate events. But major gaps still exist,
especially in small island developing states and least developed cesirithe Early Warnings for All initiative is still being
defined and it is unclear whether synergies will be possible, but efforts have been made to reach out to UNDRR and WMO
to ensure EO Services Development can benefit from potential synergies.

Another important aspect of DRR in the region is the growing recognition of the links between DRR and climate, and more
broadly the environment. UNDRR is implementing the Comprehensive Climate and Disaster Risk Management (CRM)
Programme, which seeks tocirease the number of countries with national and local DRR strategies. The initiative aims

to promote policy coherence with climate change, among other Hégkl objectives. It is fully aligned with Target E of

the Sendai Framework and with the Paris Agmnent, including the global goal on adaptation to enhance resilience,
reduce climate impacts on ecosystems and biodiversity, and accelerate ecodyasenh adaptation and natuseased
solutions. It also synergizes with the Sustainable Development Gods)Sbcluding Goal 13 on Climate Action, where
Target 13.2 relates to national planning.

The CRM approach aims to integrate DRR into national adaptation plans (NAPs), climate information and adaptation
considerations into DRR plans, and, where relevant and acceptable, develop an integrated plan. The CRM approach is
therefore key to making th&ransition towards integrated plans and policies, underpinned by a shared understanding of
risk with a high level of institutional coherence. An integrated approach between DRR and CCA takes into account a range
of factors to deliberately strengthen synéeg by identifying mutually beneficial opportunities between policies and
programs while developing governments' capacities for csmstoral planning. Given the strong push towards
integrating DRR into NAPs, EO Services Development should considerlydinkio these NAPs in South America.

UNDP also supports this process and promotes the integration of DRR and CCA agendas in development processes and
has developed a guide to facilitate the review of development coordination, planning, programming, and financing
mechanisms, which has been ilmmented in Cuba, Costa Rica, and Ecuador. In addition to the DRR and CCA governing
bodies, the involvement of planning and sustainable development, economy and finance, and sectoral ministries is
encouraged. In 2024, Colombia and Panama joined this psoces

The stakeholders have expressed a strong desire to see the project leverage existing projects at national levels and
contribute to NAPs. UNDP encouraged the engagement team to look at specific projects in countries that would be
selected for EO Services\®pment project demonstrators and seek to make linkages with projects. A similar approach
was suggested by the World Bank. This can be achieved by linking relevant projects for a given theme to one of the
services of the project in a given country toarlg demonstrate the added value of the activity.

An issue of concern raised by CIMH and CDEMA was the balance to be struck within EO Services Development project
between Latin America and the Caribbean. There was concern expressed that the contributions designed for the
Caribbean may not be tailored thé specific needs of the stregion, recognizing its strong specificity, particularly in the
context of small island developing states and the need for higher resolution products due to the small size of most states,
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and their strong vulnerability to natural hazards. CDEMA expressed a clear desire to track this as the project unfolds, and
to ensure that the Caribbean component represents a visible and meaningful portion of the overall demonstrator
package.

Several stakeholders expressed concern at the ability of the consortium to scale the solutions thatlaveloped with
individual end users. It was not immediately clear that a solution developed in one country would be easily scaled to
others in the rgion, even in cases where countries had similar geography and faced similar hazards. National specificities
are marked in the region, and this needs to be considered in adapting the scalability strategies. To some extent regional
organizations such as CDEMnd CEPREDENAC are ideally suited to help address this, but those organizations are also
familiar with the challenge and offered words of caution on regional scalability.

Finally, most of the stakeholders expressed concern about thetkmng on-going cost of services being developed. While

the initial budget pays for the development of the methodologies and these are based on free and open data sets and
free systems, therés a computational cost that needs to be borne by the end users or by the Copernicus LAC Panama
Centre, and the lorerm cost sharing arrangement is unclear. Stakeholders highlighted the region's limited resources
and emphasized that a viable path to &isability requires both transparent cost structures and a welfined strategy

to manage ongoing financial needs beyond the demonstration phase. While the EO services are designed to be scalable
at a continental level, most international organizatioesagnized that DRR is implemented at a national scale and that
national efforts in each country are required to achieve results. This may present resource challenges for the Copernicus
LAC effort, both during the project and with regard to sustainabildydnd the fouryear implementation period.

2.2.3 User discussion

The focus of the first phase of the engagement process has been to contact the National Disaster management mandated
organizations and the institutions in charge of space affairs as the optimal way to approach users in the country. This
strategy has allowe to have a good first understanding on the ecosystem of users and stakeholders of the country,
provided by DRM authorities. After this exercise, the team reached out to other institutions on-bycaase basis.

For instance, DRM authorities rely on institutes specialized in geological or hydrometeorological issues for the provision
of hazard information, or on geographical surveys, other ministries (housing, environment, agriculture) for the provision
of exposuredata, or in both cases the need of specialized technical advice.

In cases where the national DRM authority did not present a full vision of the user ecosystem, the analysis was completed
with additional desktop research.

Of the 148 organizations identified at national level in the mapping process, 34 were directly engaged via interviews.
Direct contact with these institutions was possible due to previous relations of the engagement team with users in the
region, and the spport of Copernicus LAC Stakeholder Knowledge project liaison officers.

Organizations from 14 countries were contacted in this first stage. The remaining countries will be contacted at a second
stage, later in Phase 1 (until December 2025), to keep them informed or to promote deeper engagement in the second
phase of the projet.
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As part of the engagement strategy, priority was given to interviewing institutions related to space affairs (€)n total
and organizations mandated for Disaster Risk Management (11 if)tdtathe same meetings or as follay sessions,
17 additional organizations of various types were engdgadd their requirements were gathered.
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Figure7 Engaged organizations per country as of date of this document.

End user priorities

Aside from the specific interest in thgeneration of specific geospatial information described above, the process of
requirements gathering led to a few higével conclusions also reflected in the user stories.

1 Incorporation of Copernicus products in current procedures amgrovement of their portfolio of services. In
many cases, some organizations have the ambition to be national providers of these services.

91 Incorporation of Copernicus information to improve current procedures in early warning (including weather
forecasting, hydraulic models, climate change scenarios and land change monitoring).

2 Argentina: Comisiéon Nacional Actividades Espaciales (CONAE); Brazil: Instituto Nacional Pesquisas Espaciais (INFEgRrPerd: Com
Nacional de Desarrollo e Investigacion Aeroespacial (CONIDA); Bolivia: Agencia Boliviana Espacial (ABE); Paraguspadiaencia E
de Paraguay (AEP); Ecuador: Instituto Geografico Militar.

3 Dominican Republic: Defensa Civil Dominicana and Ministerio de Economia, Planificacion y Desarrollo, Direccion de Gestion de
Riesgo y Cambio Climatico; Guatemala: Coordinadora Nacional para la Reduccién de Desastres (CONRED); Honduras: Comision
Permanentede Contingencias (COPECO); El Salvador: Direccion General de Proteccion Civil; Costa Rica: Comision Nacional de
Prevencién de Riesgos y Atencion de Emergencias (CNE); Panama: Sistema Nacional de Proteccion Civil (SINAPROC); Colombia:
Unidad Nacional para Gestion del Riesgo de Desastres (UNGRD); Ecuador: Secretaria Nacional de Gestion de Riesgos (SNGRE);
Pert: Insitituto Nacional de Defensa Civil (INDECI); Paraguay: Servicio de Emergencia Nacional (SEN)

4 Colombia: Fondo Adaptacién, Instituto de Hidrologia, Meteorologia y Estudios Ambientales (IDEAM), Pontificia Universidad
Javeriana. Facultad de Ingenieria; Ecuador: Instituto Geografico Militar; Guatemala: Administracién de Vulnerabilidades y
Emergenciasf Guatemala Municipality: Mexico: Centro Nacional de Prevencion de Desastres (CENAPRED) and Universidad
Autonoma del Estado de Mexico (UAeM); Panama: Secretaria Nacional de Ciencla, Tecnologia e Informacién (SENACYT), Autoridad
Nacional para la InnovacidBubernamental (AIG), Ministerio de Ambiente, Instituto Meteoroldgico e Hidrolégico de Panama
(IMHPA); Autoridad del Canal de Panama (ACP), Comité Regional de Recursos Hidraulicos; Peru: Centro Nacional de Estimacion,
Prevencién y Reduccion del Riesgdasastres (CENEPRED), Instituto Geofisico del Peru (IGP) and Instituto Geolégico, Minero y
Metalurgico (INGEMMET): Paraguay: Instituto Nacional Forestal (INFONA).
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1 Development of procedures for risk assessment and reporting (especially for hazards considered that are new
in the country) mainly for wildfire and drought, considered in many countries as new risks), many times with the
objective to prioritize investmentsr relocate population.

1 Inclusion of DRR assessment in comprehensive land management (in the case of large areas affected by events
like floods).

1 Need to improve capacity through dedicated training.

At the national level, the type of issues generally depends on the profile of the user contacted. Civil Protection agencies
are normally interested in rapidnset disasters and in many cases focused on response. Spatial agencies and geographical
surveys hae a vested interest in producing geoinformation layers for disasters in a generic way. Other institutes or
centres focus their interest in their field of specialization, for instance hydromet offices in hydretagtd hazards,
geological institutes ingphazards, ministries or agencies of environment in hazards with an impact in the environment
like wildfires or droughts.

User stories have been collected by the engagement team and classified according to use case categories. They are
instantiations of EO services and aim to simplify the understanding of how services can be applied. The user stories are
based on discussiorteld with users, and range from very detailed discussions around specific uses, to more general
potential applications. To date, 79 user stories have been documented, linked to the following broad topics:

1 Hydrometorologicahazards: issues related to floods (detection of the extension of flood events, calculation of
flood hazard, detection of floods in urban environments) and their impact (flood extension, flood depth, goods
affected by floods), droughts and wildfires (aetifire monitoring, burned area mapping, statistics of burned
area, emissions caused by wildfires, recovery of areas affected by wildfires).

1 Gedogicalhazards: issues related to landslides, and to a lesser extent to subsidence, volcanoes, earthquakes
and fault movements, erosion. The technique of ground motion detection applicable to different topics has been
mentioned several occasions.

1 Exposure: identification of elements at risk like specific types of land cover, especially in the urban context, the
analysis of changes in land cover and land use, and especially the economic value of assets.

I Other needs, like the need of processing satellite data or issues not related directly with the disaster risk
reduction topic like, the analysis of meteorological events, agricultural productivity, and air and water pollution.

Based on these categories, this is a summary of the main topics of interest expressed by the users. The specific topics of
the user stories expressed by the users can be found in piperdix.

The Caribbean

The Caribbean region is highly susceptible to a range of natural hazards, driven by its geographic location and climatic
dynamics. The most significant threats are hydreteorological hazards, particularly hurricanes and tropical storms,
which frequently affect the region due to its position within the Atlantic Hurricane Belt. These events can cause
widespread devastationhrough extreme winds, storm surges, heavy rainfall, and consequent flooding and landslides,
particularly in lowlying and coastal areas. The Caribbean is also situated near the boundary between the Caribbean and
North American tectonic plates, making itlearable to seismic activity, including earthquakes and tsunamis. Volcanic
hazards are also present, notably in the Lesser Antilles, where active volcanoes pose ongoing risks. These natural hazards
are exacerbated by climate change, which is increasingntieasity and frequency of extreme weather events, and by
socioeconomic factors such as high population density in vulnerable areas and limited resources for disaster
preparedness and response. The impacts of these hazards are profound, affectiriyélibepds, and economies across

the region.

The primary concerns identified in the initial assessment are cyclones and their associated hazards, including high winds,
flooding, and storm surges. The coordination of needs communication for Caribbean countries has been overseen by the
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Caribbean Disaster Emergency Management Agency (CDEMA). Key focus areas include flood hazards linked to cyclonic
events, increasing regional attention on droughts as stowet phenomena, and the application of seismic techniques
for monitoring and analysg terrain deformation.

Central America

Central America is highly vulnerable to a range of natural hazards, primarily due to its geographic and climatic conditions.
The region is located at the intersection of multiple tectonic plates, which makes it prone to frequent and intense seismic
activity, such as earthquakes and volcanic eruptions. These events are particularly significant in countries like Guatemala,
El Salvador, and Nicaragua. Additionally, Central America experiences severanegeooological hazards, including
hurricanes and tropi storms, due to its position in the Atlantic Hurricane Belt. These storms often lead to extensive
flooding and landslides, particularly in mountainous areas, and are exacerbated by deforestation and inadequate urban
planning. The region is also suscef&ito droughts, particularly in the "Dry Corridor" that stretches from southern Mexico

to Panama, which is influenced by climatic phenomena such as EBMdifthern Oscillation (ENSO). These hazards result

in considerable socieconomic challenges, includj displacement, loss of livelihoods, and significant damage to
infrastructure.

Floods and rakinduced landslides were frequently highlighted in the user stories, with a greater emphasis on response
measures rather than prevention. In contrast, droughts and wildfires were consistently mentioned during interviews,
while earthquakes ash volcanic eruptions were noted primarily by specific countries.

South America

South America is predominantly affected by natural hazards related to its geodynamic and climatic conditions. The
Andean region, characterized by its position along the Pacific Ring of Fire, is highly susceptible to seismic actirity, inclu
earthquakesand volcanic eruptions. Additionally, the continent is frequently impacted by hguteorological hazards.

Floods and landslides are common, particularly in regions with heavy rainfall such as the Amazon Basin and the Andean
slopes, exacerbated by defotation and land use changes. Droughts also pose a significant threat, particularly in semi
arid regions, driven by variations in atmospheric circulation patterns such as ESNifileern Oscillation (ENSO). These
hazards have profound soeexonomic impadt, affecting large populations and leading to substantial loss of life and

property.

Figure8: Landslide in Peru. Credits: INDECI
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This initial assessment was confirmed in the consultation process, with all users expressing concern about the issue of
floods, in thecontext of exacerbated rain episodes affected by climate change. Andean countries pointed out the issue
of landslides in their territory, with less stress put in other ¢p@aards. Drought was indeed brought up by several users
including Brazil, BoliviagPaguay, and Peru, while wildfires were indicated as an important threat by countries like Brazil,
Colombia, Bolivia and Paraguay.

2.3 EOInformation Development

The activity of "EO Information Development" refers to the development of E@tikervationbased services and
platform components. The primary aim of this activity is to create a vatlded segment for Sentinel missions, making
their data more accessible for Lathkmerican users and converting it into geoinformation tailored fooity applications

in the areas of hazard and risk management.

.FaSR 2y (GKAa 32+t YR (GKS LINA2NARGASAE ARSYGAFTASR Ay (K
been identified: eighteen Open Serviaasd two Proprietary Services (s2€.2). The E@based services to be developed

within the context of this project must be transferable and applicable to any area of Latin America and the Caribbean
(although there may be geographical restrictions determined by the methodology). In additiomatiséerability might

affect either to both code asthaccess (opesource services) or just the access (opepess services by licensing).

The EO services are tested through-gréJSNJ G A2yt RSY2y &GN} GA2ya Ay &ALISOAFTAO
to meet the needs and requirements of local users. The Use Cases are conducted at both local and regional levels, with
the objectiveof evolving into fully operational services for the whole LAC territory by the end of the project. The use
cases apply either one service of several services, may include commercial demonstrationsopEngroprietary

services, to showcase their capétimls for disaster risk reduction and management.

The criteria for selecting the most suitable country and user for the application of the services are based on prioritizing
the most critical, feasible, and impactful gedormation requirements expressed by the user. Additionally, other
contextual factos such as regional distribution and variety of capacity levels were also taken into consideration.

2.3.1 Services development and demonstration workflow

The implementation of the E©ased products and services follows a DevOps methodology, focusing on establishing
services to be transferred to the users by the end of developments. The designed workflow to work with the users is as
follows:

1 Select a mature methodology of a company or institution with recognised experience in usage of EO data for
Disaster Risk Management associated with the hazard to be addressed in the service (i.e., floodings, droughts,
wildfires, geohazards).

1 Adapt the methodology if needed to the specific goals of the project (a.k.a. aiming to Disaster Risk Reduction,
not emergencymanagementprioritizing the opersource philosophy to ensure complete transferability and
transparency)

1 Present the design of the adapted methodology to the users. Discussion and final agreement for a preliminary
design.

f  Present the Terms of Referen€@R)(i2 G(KS dzaSNAZX G(KS SELISOGSR STT2NI
agreement. Users provide formal acceptance of the ToR document and commit to rel@sv€lop the service
for eight months. Execute small developments pem@nth sprint, continuously iteiting between the
development team and the user to check that the results are as expected and correct any discrepancies.
58Y2yaiNI 68 GKS | ROFyO8a Ay (KS RSGSt2LVSyGa G GKS

0 The expected efforts from the users in this period, depending on the agreed roles are:
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A (ONLY in case of development support role): Attendance at weekly meetings and/or with the
development team for joint decision making that affects the algorithm.

A Attendance at enebf-sprint demos and provide constructive feedback.

A Provide the necessary layers of local information at the required resolution as much as
possible.

1 Conclude developments. A training session to build capacity is conducted in user/stakeholder facilities, with the
goal of:

o transferring the access to the service.
o transferring the scientific foundations that support the processing chain.
o transferring the usage of thgrocessing environments.

1 Users test the service for three months contiguous to capacity session at the end of sprint 4. The expected efforts
are:

0 Interact with theprocessing environments
0 Launch and test the service.
o Provide feedback to the development team.
1 The feedback provided by the users is considered for potential evolutions of the service.

1 The final version of the service is deployed in the processing environments hosted at the Copernicus LAC Panama
Centre for a sustainable operational exploitation, or through another cloasked processing capacity.

The next table summarizes the roles assigned to users and the corresponding efforts to which they can commit:

Tablel: Summary of users' roles and efforts

Role Efforts

1 To attend thesprint demomeetings
1 To provide feedback in th&print demomeetings
1 To keep attentive to the advances in the developments

Base user I To attend the capacity building
I To access thprocessing environmentduring demonstration phase, launch a

test the service and provide feedback
. 1 Same as base user

Data provider 1 Provide geospatial data, if possible, when requested. Might include ground
1 Same as base user
1 Provide ground truth datd not available

Validator 9 Offer a proposal of what would thealidation task consist in
i Iterate with the development team until a final methodology is accepted
1 Execute the validation task.
1 Same as base user
9 Participate in the weekly getings with the development team.

Support for developmen i Participate in the decision malgrthat affects the algorithm.
1 9ESOdziS +tye ySSRSR iGhal G2 I RFLG
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2.3.2 Proposed services

Table2: Proposed HYDROMETEOROLOGICAL services and their relevant aspects

Name Description Data inputs ‘ Nature Provider  Products ‘
Flood Extent Delineation of single flooq Sentinetl. Opensource | CIMA Map showing the
Mapping extents through change | Sentinel2 full reach of a
(Figure 9Figure | detection in satellite data flood of a specific
11) flood event
Flood Frequency | Time series analysis of | Sentinell. Opensource | CIMA, Map showing
Mapping satellite data for flood Sentinel2 Wasdi areasfrequently
(Figure 1} frequency estimation flooded over time
in terms of return
period
Flood Hazard Merging of flood hazard | Sentineil. Opensource | CIMA, LIST Flood extent for
Mapping maps and empirical flood| Hydrological different return
frequency model outputs periodsincluding
estimation of the
water depth
Flood Depth Service for estimation of | Flood extenimaps | Opensource | CIMA, LIST Map showing the
Mapping depth of water in a flood | and DEM maximum depth
(Figure11) extent of an actual or
potential flooded
area
Urban Flood Service for evenbased | Sentinell (SLC) | Proprietary, | LIST Flood extent in
Mapping flood detection in urban perpetual urban areas
areas using advanced license
techniques.
Urban Coherence | Serviceproviding Sentinell Opensource | Terradue | Built-up area
and Intensity detectionof changes mask and change
Change Detection| Using backscatter and detection map
coherence from two potentially linked
Sentinetl SLC image pai to flooded areas
acquired before or after (or damaged
an event. buildings)
Drought Indices | Service for drought Earth Observation| Opensource | Indra, Combined
Mapping analysis based on satellit| climatic data CIMA drought indices.
(Figure 10 data and climate trends. Downscale and
tailoring of the
Global Drought
Index
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Table3: Proposed WILDFIRES services and their relevant aspects

Name Description Data inputs ‘ Nature Provider  Products ‘
Burned Area Service for NeaReal Sentinel3, Opensource | Terradue | Detection of
Mapping Time monitoring of active| Sentinel2 potential active
(Figure 12, Figure | Wildfires. fires. Delineation
13) of burned areas.
Estimation of fire
severity
FireDanger Service to estimate fire | Several static Opensource | Indra Fire Danger Map
Mapping danger based on variables and Fire
environmental factors. | Weather Index
(GWIS)
Fire Recovery Service to track Sentinei2 Opensource | Indra Postfire
Mapping vegetation recovery after vegetation
wildfires. recovery
estimation based
on spectral indices
Table4: Proposed GEOHAZARDS services and their relevant aspects
Name Description Data inputs ‘ Nature Provider  Products ‘
Landslide Service to identify the Sentinetl, Opensource| Geoapp | Landslide
Susceptibility and | likelihood and potential | Sentinei2, susceptibility
Hazard Mapping | hazard of an area to suffe Geological layers, mayps (per pixel
(Figure 14, Figure landslides elevation data, and per slope
15) landslide unit). Landslide
inventories; hazard map
ground motion
rates
Terrain Motion. | Service for mapping Sentinell (SLC) | Opensource | AUTh Wide-area,
Interferometric average ground motion average terrain
Stacking rates to measure motion rates per
(Figure 18 consistent, longerm pixel and
displacement patterns. uncertainties
Terrain Motion. | Service to facilitate the | Sentinetl (SLC) | Opensource | AUTh Vertical (up,
3D Geometric interpretation of down) and
Decomposition | interferometric horizontal (East
(Figure 18 measurements by West) terrain
providing the actual motion
vertical and horizontal components in a
motion components. regular grid.
Terrain Motion Tool for accurately Sentinetl (SLC) | Proprietary, | AUTh Time series of
Mapping measure surface perpetual terrain motion
(SNAPPING IFG | displacements and license rates at pointlike
and PSI) analyse their temporal targets
(Figure 16 evolution, at reduced
spatial resolution
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Table5: Proposed EXPOSURE services and their relevant aspects

Name Description Data inputs Nature Provider | Products ‘

Population Highresolution EO data, WSF, Opensource | DLR Population

distribution population density OSM / perpetual densitymap

(Figure 17Figure | estimates license denotingthe

18) number of
estimated

residents per
pixel. Number of
residents per

building.
Economic Value | Service for estimating the Sentinei2, Opensource | Indra Map with
Mapping economic value assets | demographic, economic value
based on satellite imager| economic, statistic per sector and
andeconomic data databases overall per pixel
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Figure9: Maximum flood extent in Belize after Eta/lota hurricanes, 2020redits CIMA Foundation and WAS
Applications for the Caribbean edeveloped with CIMHresults validated by NEM@nd NHS(Belize)
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Figurel0: Satellitederived fAPARInomaly indicator (measuring photosynthetic activity of vegetation) in la
November 2024. Credits: CIMA Foundation and Global Drought Observatory
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Hydrometeorological Hazards
Services
Flood Extent Mapping

The FEM service estimates the
cumulative extent of flood traces
using both Sentinel-1 and Sentinel-2
over a period around a flood event
start date, provided in the form of
classified raster (flooded, not flooded,
permanent water body). The service
is developed by CIMA Foundation
and WASDI Sarl.

* Fondo Adaptacion

Flood Depth Mapping

The FLDM service provides the
maximum water Depth per pixel for a
specific flood extent map. The service
is co-developed by LIST and CIMA
Foundation

i Wi

Credits: Contains modified Sentinel-1 and Sentinel-2 mission data (2020-2024)

processed by CIMA Foundation at CopernicusLAC Specialized Processing Environment

Figure 2 — Flood Depth map after dam
break in Colombia (2024)

Find more about the Hydrometeorological Hazard
services of the CopernicusLAC Platform at:
https://coplac-hydromet-hazards.readthedocs.io/

REPUBLICA DE PANAMA S—r— @ esa

LUXEMBOURG -~
NSTITUTE OF SCIENCE
AND TECHNOLODGY

% Flooded areas
xND

Figure 1 - Flood Extent map over Belize after
Hurricanes Eta and lota (2020)

Flood Frequency Mapping

The FFM service estimates a series of
flood records for a user defined period,
providing flood extent maps and the
associated flood frequency map.

Figure 3 — Flood Frequency map
after dam break in Colombia
(2024)

( Opermicus LAC

-Panama-

Figurell: Overviewof the Hydrometeorological Hazard<ervices {.e., FEMFLDM FFM and
productsover Colombia and BelizeCredits: CIMA Foundation and/ASDIwith the assistanc
of NEMO (Belize) and Fondo de Adaptacién and UNGRD (Colombia)
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Figurel2: Fire severity in Concepcién (Chile), February 2023. Credits: Tertadue

Overview of the CopernicusLAC EO Services Development & Tractsidy




LA ~

ot <7 | PROGRAMME OF THE - . !
+ Global ] | ety OPEermicUs REPUBLICA DE PANAMA
< Gateway Ui DR HACKINAL

Burned Area
Mapping service

TeRRaHIUS

The BAM service developed by Terradue uses multitemporal and multi-mission optical imagery
to generate active fire detections and burned area products, including estimates of probability,
severity, and extent. Below are shows examples of products derived for the 2023 Chile
wildfires.

e - "

=i VIR 4 .
e “Creditsscontains mo:ﬁ-&wperri cus Sentinel- 2 data {zpﬂ],_a’@hnﬁh AR5 VIIRS 5-
MPPhotspots processed by Twradquithmempap%smﬂatfmm

Figure 1 - True color compasite from Sentinel-2 L2A imagery acquired on 07 Feh 2023 over Los Angeles,
Chile. In red are superimposed hotspots detected from the VIIRS S-NPP mission and distributed by the NASA
FIRMS service.

Santa Juana

i

- pi0
0 Blob' . Burned
B unumes

B unosserves

R

Credits: contains modified Copernicus Sentinel- 2 data [2023),
processed by Termdue with the CopernicusLAC Pla tform.

Figure 2 - Burned Area Map from Sentinel-2 LZA imagery acquired on 07 Feb 2023 near Santa Juana, Region
del Biobio, Chile. In red are shown burned areas, in green burnable areas, and in grey regions where no

valid observations were available for analysis. 5

Find more about the Burned Area Mapping IDEAM

service of the CopernicusLAC Platform at: l )
OPErmicus LAC

«Panama:

Figurel3: Overview of the Burned Area Mapping (BANgrvice and
derived product for the 2023 Chile wildfire$lotspotsproduct actively
exploited by Guatemalan institutions led bysECONRED
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Landslide Susceptibility and Hazard vahee yoie 100
Mapping service '

s SECTOR ENERG!

The LSHM service developed by Geoapp estimates how likely landslides are to occur in a
specific area by analyzing geological, environmental, and climatic conditions. It uses satellite
data from Sentinel-1 and Sentinel-2, along with user-provided information and machine
learning, to identify areas at risk and evaluate potential hazards by integrating observed
ground displacement.

Landslide susceptibility

Figure 1 — Landslide Susceptibility map (pixel-based and
slope-based)
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Figure 2 — Potential Hazard Map

Find more about the Landslide
Susceptibility and Hazard Mapping
service of the CopernicusLAC Platform at:
https://docs.copernicuslac.terradue.com

mission data (2021-2024), processed by AUTh with

Credits: contains modified Copernicus Sentinel-1
the GEP platform.

‘ . ( Opermicus LAC
Figure 3 — InSAR displacement data - -Panamé-

Figurel4: Overview of theLandslide Susceptibility and Hazard Mapping (LSHtyice
and derived producs.
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Figurel5: Landslide susceptibility over Chavin de Huantar, per slope unit. Credits: Geoapp and Temattue
the assistance of INGEMMET and IféPdata provision(Peru)
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