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Introduction

This document consolidates the key insights,responses and recommendations generated during
two webinars on “Utilizing Big Earth Data for the Sustainable Development Goals (SDGs) in
Small Island Developing States (SIDS)”, held on 24 October and 4 November 2025. The events
brought together representatives from the United Nations, governments, geospatial and planning
agencies, academic and research institutions, and international partners to follow up on the
Capacity Building Workshop in Beijing, exchange knowledge and share practical experiences on
leveraging Big Earth Data to support country-led implementation of the 2030 Agenda for
Sustainable Development in SIDS contexts.

Recognizing the specific vulnerabilities and development challenges faced by SIDS, the
discussions underscored the critical importance of institutional coordination, technology transfer,
and sustained capacity development to ensure that technological innovations in Earth observation
and data analytics translate into effective, country-led solutions. Participants emphasized that the
integration of Big Earth Data into national systems requires not only technological readiness but
also long-term institutional ownership, inclusive stakeholder engagement, and robust data-sharing
mechanisms aligned with national priorities and SDG monitoring frameworks.

The responses and recommendations compiled in this document are based on the substantive
discussions held during the two webinar sessions and were subsequently refined through targeted
research and reviewed by international experts. This process aimed to further elaborate the ideas
presented and provide evidence-based recommendations, drawing on good practices and lessons
learned from global and regional initiatives.

Technology Implementation

1. While ocean data are crucial to SIDS, how can remote sensing data be disaggregated
based on individual SIDS territory so that they can be better equipped to process those
data sets for their national and regional interests?

Disaggregating remote sensing data by individual SIDS territories begins with rigorously
defining areas of interest: official land boundaries, EEZs (Exclusive Economic Zones), and
coastal buffers/ecosystem polygons (mangroves, reefs, basins). Next, standardize projections
and resolutions (a common CRS (Coordinate Reference System) and national grid) and
harmonize time series (atmospheric correction, cloud/shadow masking, BRDF (Bidirectional
Reflectance Distribution Function)), ensuring comparability across sensors (Sentinel-1/2,
Landsat, SAR (Synthetic Aperture Radar), altimetry).

Implement reproducible pipelines that clip/mask global collections to those polygons and
generate zonal statistics (mean, median, percentiles, trends) by administrative unit and
ecosystem. For operations at scale, use cloud platforms (GEE — Google Earth Engine,
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Sentinel Hub, or national data lakes) and STAC (SpatioTemporal Asset Catalog) catalogs with
consistent metadata (time, sensor, processing, quality). Organize layers in a national data cube
(spatial tiles x time), with versioning and audit trails.

Produce temporal mosaics (monthly/quarterly) to reduce gaps and derive robust indicators
(e.g., turbidity, chlorophyll-a, NDVI — Normalized Difference Vegetation Index, NDWI —
Normalized Difference Water Index, reef cover, coastal erosion/accretion). Integrate in situ
data and socioeconomic layers for combined analyses (e.g., asset exposure, fisheries,
tourism). Adopt OGC API (Open Geospatial Consortium APIs) standards for map services
and downloads, and FAIR (Findable, Accessible, Interoperable, Reusable) principles to ensure
regional reuse. Include automated QA/QC (cloud flags, SAR speckle, outliers) and
uncertainty reporting. Link modeling to policy needs: SDG (Sustainable Development Goals)
14/13, coastal management, DRM (Disaster Risk Management), and marine spatial planning.

Establish data governance (roles, open licenses, sharing agreements), with a lead agency and
multi-sector coordination. Prevent project dependency through stable budget lines,
maintenance plans, and SLAs (Service-Level Agreements) with providers. Build national
team capacity (Python, R, GEE, QGIS) and publish notebooks/recipes for replication. Enable
a regional hub for technical support, benchmarking, and technology transfer among SIDS.
Finally, monitor performance (latency, coverage, cost) and update pipelines as new sensors
and national priorities emerge.

Tiered Data Production

(1) If high spatial resolution is not required, a SIDS dataset can be generated by clipping
publicly available datasets according to the Exclusive Economic Zone EEZs. Such
dataset generally has a spatial resolution with KM, which can be used for climatological
trend analysis of marine environmental factors, such as sea surface temperature, sea
surface salinity, sea surface chlorophyll-a concentration, etc.

(2) When high-resolution spatial data are needed, the in-suit data must be provided or
authorized for provision by SIDS and followed by data inversion of the SIDS regions
using established machine learning models or remote sensing inversion models. Such
dataset generally has a spatial resolution with meter, which is primarily used in coastal
and nearshore zones for analyzing spatial distribution and their dynamic changes.

. Future Support from CBAS

In the future, CBAS will conduct refined organization and classification of remote sensing
data and thematic products by country or region, tailored to the specific territorial
characteristics of each Small Island Developing State (SIDS), such as the distribution of
islands and reefs, coastline morphology, and land-to-sea ratio. By integrating multi-source
remote sensing data from SDGSAT-1 and the Gaofen satellite series, and aligning with the

practical needs of countries in climate change adaptation, marine resource management,
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disaster early warning, and sustainable development, CBAS will produce customized, high-
resolution, and timely thematic products.

Concurrently, CBAS will establish data-sharing and capacity-building mechanisms tailored
for SIDS, providing localized technical support and training. This ensures these nations not
only gain convenient access to required data but also effectively apply it in policy
formulation, environmental monitoring, and regional cooperation. Consequently, their
capacity to leverage Earth observation data for national and regional benefit will be
substantially enhanced.

2. How can SIDS implement the required platform on Big Earth data?
Strategic Roadmap: Implementing a Big Earth Data Platform for SIDS

Small Island Developing States (SIDS) can most effectively implement a Big Earth Data
platform when they treat it as the core geospatial backbone of their sustainable development
and climate strategies, rather than as a stand-alone technical project. To achieve this, we
propose a holistic approach that merges the strategic guidance of the UN-GGIM Integrated
Geospatial Information Framework (IGIF) with the operational strengths of the CBAS Big
Earth Data infrastructure.

1. Strategic Foundation and Governance

The UN-GGIM Integrated Geospatial Information Framework (IGIF) provides the strategic
foundation for this approach, offering clear guidance on governance, data standards,
financing, and capacity development. This ensures that national geospatial systems are
integrated, interoperable, and policy-driven.

o Institutional Alignment: The first step must be institutional rather than technical. Each
country should designate a national lead authority and establish a multi-stakeholder
coordination mechanism that brings together environment, disaster risk management,
tourism, fisheries, statistics, universities, and private-sector partners.

e Mandate: This mechanism should be tasked with developing a national Big Earth Data
platform linked to SDG monitoring and climate adaptation.

o Sustainability: Isolated or short-term projects cannot be sustainable. They must be
embedded within a solid geospatial ecosystem, supported by clear governance structures,
data-sharing policies, and long-term institutional ownership.

2. Implementation Approach: A Phased Workflow

To build this ecosystem efficiently, SIDS can leverage the hardware, software, and
applications already operated by the CBAS team—specifically the CBAS GPU-enabled Al
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cloud, SDG Data Platform, STAC-based data lake, and large-scale EO processing pipelines.
We propose a two-stage approach:

1. Phase I: Expertise Building. We will begin by conducting data processing and analytics
on hands-on projects. This builds local capacity and demonstrates immediate value.

2. Phase II: Platform Development. Leveraging the insights gained from this long-term
practice, we can advance to develop a robust, integrated data platform.

3. Technical Infrastructure: A Hybrid Model

Once governance is secured, SIDS can design the technical architecture by building on
existing global models rather than starting from scratch. SIDS can avoid investing in heavy
local infrastructure by adopting a hybrid “cloud + local edge node” model:

e Cloud-Hosted Compute: The CBAS infrastructure (A100/V100 GPU clusters,
Kubernetes-based Al cloud, and PB-scale storage) serves as the main processing center
for EO data, Machine Learning (ML) inference, and model training.

o Lightweight Local Nodes: These are deployed in SIDS for caching critical datasets,
running lightweight Al models, and ensuring continuity during connectivity outages.

o Secure Access: The platform ensures security through encrypted APIs, identity
management, and remote DevOps supported by the existing CBAS platform.

4. Data Resources and Processing Pipelines

The platform will integrate Earth observation, in situ, and statistical data within a cloud-based
infrastructure supporting SDGs 2, 6, 11, 13, 14, and 15. SIDS can directly access SDG data
resources on the CBAS cloud platform:

o Automated Ingestion: We have established robust, automated pipelines for ingesting key
datasets such as Sentinel, Landsat, SAR, ocean data, and climate reanalysis.

o Al-Ready Pre-processing: Data undergoes standardized pre-processing using
established workflows (COG/Zarr formats, cloud masking, time-series compositing).

o SIDS-Specific Products: The platform supports the creation of derived products tailored
to island needs, including coastline change, coral reef health, flood maps, Land Use/Land
Cover (LULC), blue-carbon ecosystems, and Greenhouse Gas (GHG) mapping.

5. Standards, Interoperability, and Open Science

To ensure the platform is interoperable and future-proof, standards and data governance must
be at its core.

o Interoperability: Following the UN-GGIM Standards Guide and IGIF Strategic

Pathway 6, we recommend adopting international open standards (OGC/ISO) for spatial
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data models, web services, and metadata. This allows seamless information exchange
between ministries, regional agencies, and global platforms.

o Data Integration: This approach enables specific integrations, such as linking a
shoreline-change layer derived from global EO data directly into national coastal-
management dashboards, or combining national disaster loss records with global hazard
models.

e Open Science Principles: Adopting the open-data models of CBAS and CAS Earth,
SIDS should make non-sensitive products (e.g., coastal change maps, hazard exposure
models) publicly available under open licenses. This fosters local innovation, allowing
academia, communities, and private firms to co-create value from the national data
infrastructure.

6. Applications and Actionable Insights

To accelerate progress, SIDS can immediately deploy proven applications from the existing
CBAS SDG portfolio. These tools can be developed on top of the SDG Cloud and Engine at
CBAS, featuring user workspaces via JupyterHub and WebGIS dashboards.

o Disaster Risk Reduction: Solutions include cyclone impact analysis, flood early
warning, and rapid damage assessment.

e Blue Economy: Tools for fisheries monitoring, marine pollution detection, and coral reef
management.

e Al Model Serving: Pretrained Al models (for flood detection, mangrove mapping, storm
damage) are served through the CBAS model-serving infrastructure.

By combining this robust technical architecture with strong institutional governance, SIDS
can ensure their Big Earth Data platform effectively supports national priorities and
accelerates progress toward the Sustainable Development Goals.

3. Can Big Earth Data be tailored to monitor island-specific issues such as community
tourism and coastal erosion?

Yes, Big Earth Data can help SIDS with coastal erosion and community-based tourism. Earth
Observation (EO) is flexible. It gives SIDS cheap, repeatable, and detailed data. This is
important because SIDS often lack good data and resources.

Coastal Erosion Monitoring

* Earth observation (EO) has proven to be a reliable tool for monitoring coastal erosion. By
analyzing time-series data from satellites such as Landsat, Sentinel, and China's Gaofen-3



SAR, Ziyuan-3 (ZY-3), and Haiyang (HY-1/2) series, it effectively tracks the dynamic
changes of coastlines.

Shoreline Changes and Erosion/Siltation: Coastal erosion involves shoreline changes and
erosion and siltation. Remote sensing tracks shoreline changes over time. By integrating this
time-series data with in-situ measurements, we can develop accurate models of beach
sediment evolution. These models are essential for comprehensive monitoring and analysis of
coastal erosion and siltation dynamics.

* Multiple satellite datasets are utilized for coastal monitoring. For instance, Gaofen-3 SAR
data is employed for mapping coastlines and intertidal zones. HY-1C/1D data supports the
monitoring of ocean color and marine disasters. Additionally, ZY-3 imagery provides high-
resolution mapping of coastline features.

* Informing Policy: The insights derived from coastal monitoring data directly inform
government policy-making. By quantifying critical metrics such as shoreline retreat rates and
beach loss near vulnerable communities, this data provides actionable intelligence for coastal
zone planning, disaster risk reduction, and the implementation of nature-based solutions.
These applications concretely align with the Data and

Standards and Partnerships pathways of the Integrated Geospatial Information Framework
(IGIF).

Community-Based Tourism

Big Earth Data offers multifaceted capabilities for community tourism development by
synthesizing diverse datasets.

* Data Sources: These data include high-resolution imagery, land-use maps, and places of
interest, transport routes, and visitor location data. It also uses national tourism statistics for
comprehensive analysis.

* Analyzing Impacts: integrating satellite data with community surveys and local maps
provides SIDS with critical insights. This integrated approach pinpoints the location of
tourism facilities, identifies cultural and coastal sites experiencing the greatest pressure, and
evaluates the distribution of tourism benefits to local communities. These insights directly
inform policies that advance progress toward SDG 8, 12 and 14.

* Tracking Development: Satellite imagery reveals the expansion of tourism infrastructure—
from the growth of small-scale facilities and new access roads to broader land-use changes.
Applying time-series analysis to this data assesses whether tourism development aligns with
sustainability principles, revealing potential impacts on fragile coastal ecosystems and water
resources.

Localized Decision Support



The critical factor is ensuring data is not only technically accurate but also locally

relevant. This necessitates collaborating closely with local communities, planners, and
environmental agencies to co-design monitoring frameworks. Leveraging platforms like
Google Earth Engine and QGIS enables the development of customized analyses tailored to
specific regional contexts. This place-based approach transforms Big Earth Data into a
practical decision-support tool, ensuring that policies and actions are firmly grounded in local
realities and needs.

In conclusion, Big Earth Data is not a universal solution but can be transformed into a precise
policy instrument when properly integrated. This alignment enables the tailored adaptation of
Big Earth Data to directly address the distinct policy challenges faced by SIDS, particularly in
areas such as coastal erosion and sustainable community tourism. As a result, it becomes
possible to monitor these island-specific dynamics with greater accuracy, transforming data
into a strategic public asset that advances national development priorities and contributes to
the achievement of the Sustainable Development Goals (SDGs).

4. How can SIDS work together and with CBAS to monitor coastal erosion and land
consumption and share expertise in using Earth Observation data for SDG monitoring?

SIDS can achieve greater effectiveness in monitoring coastal erosion and land consumption
by developing collaborative frameworks that pool technical knowledge, share data workflows,
and coordinate capacity-building efforts. Working with CBAS presents a valuable opportunity
to build these frameworks on a foundation of shared tools and cooperative learning.

One approach is to establish a regional data-sharing and capacity exchange platform focused
on key SDG indicators that are particularly relevant to SIDS, such as SDG 11.3.1 (land
consumption rate) and SDG 14.2.1 (coastal ecosystem health). Through this platform,
countries could share workflows, scripts, and case studies using Earth Observation for
shoreline monitoring and land-use change assessment. This could be supported by CBAS
through regular technical sessions, joint pilot projects, and cloud-based data processing
services.

Second, peer learning networks among SIDS can help countries learn from one another’s
experiences in adapting EO tools to their specific geographic and policy contexts. For
example, countries that have already used satellite imagery to map erosion hotspots or
monitor informal settlements could share their methodologies and lessons learned with others
at similar stages of adoption.

Finally, CBAS can assist by developing modular training programs that align with the needs
of different user groups, from technical analysts to policy planners. These programs should be
co-designed with SIDS to ensure relevance and inclusivity. Through a shared commitment to
open science, transparency, and long-term collaboration, SIDS and CBAS can co-create a



community of practice that strengthens regional resilience and accelerates SDG progress
using Earth Observation.

Collaboration on SDG Monitoring

Collaboration with Small Island Developing States SIDS is a priority for CBAS. This
partnership focuses on monitoring coastal erosion, land consumption and etc. Sharing Earth
Observation expertise supports the monitoring of SDGs.

Monitoring Land Consumption Rate (SDG 11.3.1)

CBAS team provides specialized data products and analytical tools designed to monitor land
consumption rates.

* Global Data Products: HI-GISA is a global high-resolution product. It covers the entire
world, including all SIDS regions. High-resolution built-up area data is also available. These
datasets create a consistent baseline for analysis. Direct data download addresses are
accessible on CBAS Big Earth Data platform.

* Online Calculation Tools: CBAS platform indirectly addresses the common difficulty of
calculating land consumption rates with online tools. Users can access them via specific
webpage links.

* Visualization: We use clear charts and interface visuals to illustrate the process, creating an
intuitive and user-friendly system.

Future Collaboration Directions

Future projects will deepen this partnership. A primary goal is the joint development of a
refined indicator calculation platform.

» SIDS-Specific Platform: This new platform will be designed exclusively for SIDS. Small
islands often require more precision than general global tools provide.

¢ Joint Development: SIDS experts will participate in the development process. This
cooperation ensures the tools meet specific local policy needs. It creates a system that truly
fits the island context.

Coastal Erosion and Knowledge Sharing

Coastal erosion monitoring remains a core activity. Technical methods for using time-series
data are available for sharing. These methods track shoreline changes effectively. Proven
examples demonstrate the value of this approach which builds local capacity and transform
data into public good.
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Fig 1. 10-meter resolution global impervious surface dataset Hi-GISA. (Access link:
https://data.casearth.cn/dataset/6628a088819aec27fa7d0eea)

5. How can CBAS support Maldives Bureau of Statistics in integrating Big Earth Data into
the Bureau’s research agenda areas (tourism, labor, and poverty)?
Here is a detailed overview of how the International Research Center of Big Data for
Sustainable Development Goals (CBAS) can support the Maldives Bureau of Statistics (MBS)
in integrating Big Earth Data into its research agenda for tourism, labor, and poverty.

Table 1. Overview of how the International Research Center of Big Data for Sustainable
Development Goals (CBAS) can support.

Support Area Key CBAS Offerings

SDG Big Data Platform; SDGSAT-1 satellite data (thermal

Data & Platform Access infrared, glimmer, multi-spectral).

Joint Tourism: |Monitor real-time activity levels across resort islands, estimate
Research occupancy, and assess the environmental footprint of tourism.



https://data.casearth.cn/dataset/6628a088819aec27fa7d0eea

Using machine learning models that combine daytime satellite
Poverty & [imagery and nighttime lights to predict poverty levels, MBS
Social can adopt these methodologies to create detailed, spatially
Disparities |explicit poverty maps, helping to identify vulnerable
populations and better target social programs.

By monitoring economic activity through indicators like

Labor nighttime lights and shipping traffic, Big Earth Data can
Market C . . .l . )
Analysis provide insights into the economic vitality of different regions

and sectors.

The Maldives, like many SIDS, faces significant challenges in collecting frequent and
granular data due to its dispersed geography and limited resources. CBAS can directly address
this by providing access to its open-data resources, most notably the scientific data from
SDGSAT-1.This satellite is specifically designed to support SDG monitoring and can provide
crucial data on human activity and environmental changes.

Also CBAS and researchers from SIDS can jointly committed to research in the following
areas.

* Tourism: By analyzing nighttime light data from SDGSAT-1's glimmer imager and thermal
infrared data, MBS can monitor real-time activity levels across resort islands, estimate
occupancy, and assess the environmental footprint of tourism, such as the urban heat island
effect. This provides objective, high-frequency data to supplement traditional surveys.

* Poverty & Social Disparities: CBAS has expertise in using machine learning models that
combine daytime satellite imagery and nighttime lights to predict poverty levels with high
accuracy, a method successfully tested in countries like Thailand and the Philippines. MBS
can adopt these methodologies to create detailed, spatially explicit poverty maps, helping to
identify vulnerable populations and better target social programs.

* Labor Market Analysis: By monitoring economic activity through indicators like nighttime
lights and shipping traffic, Big Earth Data can provide insights into the economic vitality of
different regions and sectors. This can help MBS analyze seasonal employment patterns in
tourism and related industries, offering a broader understanding of how labor markets respond
to economic fluctuations.

By partnering with CBAS, the Maldives Bureau of Statistics can move beyond traditional
survey-based methods toward real-time, spatially explicit, and cost-effective monitoring of
key socio-economic domains. This integration not only strengthens evidence-based
policymaking but also positions the Maldives as a leader in leveraging Big Earth Data for
sustainable development in SIDS.
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II.

6. How can Small Island Developing States effectively integrate Big Earth Data into their
national statistical systems to enhance SDG monitoring?

For SIDS, long-term partnerships with international and regional providers of Earth
observation and Big Earth Data are a prerequisite for building modern, data-driven decision-
making systems. Rather than relying on fragmented, project-based access to data, SIDS need
predictable and affordable arrangements, coupled with the co-design of EO and Big Data
products with NSOs and national geospatial institutions so that solutions are aligned with
national priorities and capacities. Guided by the principles of the UN-IGIF, this requires
progressive establishment of robust data governance frameworks, covering stewardship,
quality, standards, access, privacy and sustainable financing, so that Big Earth Data and
geospatial information become trusted, institutionalized components of national statistical
production, SDG monitoring and public policy.

The integration of Big Earth Data into the national statistical systems of SIDS represents a
strategic opportunity to strengthen SDG) monitoring, especially in areas such as climate
resilience, environmental management, and disaster risk reduction. Achieving this requires a
structured approach grounded in international frameworks and adapted to the unique context of
SIDS.

According to the UNSTATS (2023) countries should explicitly embed Earth Observation (EO)
and Big Earth Data in their national strategies for statistics and geospatial information, ensuring
that these sources are recognized as part of the official evidence base for SDG indicators. This,
in turn, requires clear legal mandates and formal coordination mechanisms between National
Statistical Offices (NSOs), national mapping agencies, and meteorological and environmental
institutions, so that geospatial and statistical communities operate as a single, integrated system.

Achieving this requires a structured approach grounded in international frameworks and
adapted to the unique context of SIDS.

Governance and Institutional Framework
SIDS should embed Big Earth Data within their national strategies for statistics and geospatial
information, ensuring coherence with the UN Global Statistical Geospatial Framework (GSGF)
and drawing inspiration from the UN Integrated Geospatial Information Framework (UN-IGIF)
principles on governance, data integration, and institutional coordination. Establishing formal
mechanisms between national statistical offices geospatial agencies, and sectoral ministries is
key to aligning data systems and promoting data sharing for SDG monitoring. Additionally,
joining transformative global initiatives like the Digital Sustainability Science Programme
(DSP)—a UNESCO-approved initiative under the UN Decade of Sustainable Development
Science—unites SIDS with 35+ global institutions to address data fragmentation and standard
mismatches, providing a structured platform for systemic integration.
Standards and Methodological Alignment
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Integration should follow internationally recognized standards. GSGF and the UN Handbook
on Earth Observations for Official Statistics provide practical guidance on linking Earth
observation (EO) data with official statistics through harmonized geocoding, metadata and open
standards (e.g. SDMX, OGC), thereby ensuring interoperability, transparency and
comparability across datasets. Together, these standards directly support and operationalize the
UN Integrated Geospatial Information Framework (UN-IGIF), by promoting consistent data
integration practices and strengthening national geospatial information management systems.
Complementing these frameworks, DSP offers advanced technical tools to resolve
methodological gaps: semantic alignment frameworks (e.g., standardizing “coastal wetland”
definitions across satellite imagery and national surveys) and Al-powered scale-matching
algorithms (e.g., downscaling national fishery statistics to 500m grid data via CBAS’ LingXi
SDGs Big Model). Critically, DSP respects data sovereignty: SIDS retain control over raw
national statistics while uploading calibrated, de-identified indicators to integrate with global
Big Earth Data datasets—for example, Caribbean SIDS can cross-validate satellite-derived
coral reef degradation data with national marine park surveys without compromising sensitive
information.

Infrastructure and Data Access

Given limited national infrastructure, cloud-based or regional platforms offer cost-effective
solutions. National geospatial—statistical hubs can connect EO with census and administrative
boundaries. Partnerships with initiatives such as the Big Earth Data in Support of the SDGs and
SDGSAT-1 expand data access, while collaboration with CBAS provides access to free, high-
quality data sources tailored to SIDS’ priorities: SDGSAT-1 (10-30m resolution for coastal
monitoring), Sentinel-2 (10m imagery for marine ecosystems), and Landsat (30m long-time-
series data for land use). These align with key SDGs like SDG 14 (marine health) and SDG 6
(water security), helping SIDS avoid the high costs of proprietary data. Additionally, CBAS’
SDG Big Data Platform—integrating 10+ PB of multi-source data (remote sensing, ground
sensors, statistics) and 100+ pre-built algorithms—offers cloud-based tools like “Earth Data
Miner” for custom data clipping, enabling SIDS to extract territory-specific insights (e.g.,
groundwater storage changes in the Maldives) aligned with national statistical cycles. Regional
hubs under DSP further amplify impact by allowing SIDS (e.g., Pacific nations) to share
processed marine data, addressing gaps in individual monitoring coverage.

Capacity Development

Human and institutional capacity are critical enablers. SIDS should invest in training
geospatial statisticians and data scientists within NSOs, and foster regional collaboration
across Caribbean, Pacific, and AIMS regions.

Beyond the ongoing initiatives led by UN DESA, CBAS and UN-GGKIC, including workshops
on Big Earth Data for the SDGs and support for the implementation of the UN-IGIF — there are
clear opportunities to consolidate a more structured capacity-building approach in SIDS. This
could be pursued along two main lines of action:
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1) Establishing a regional training pipeline

* Link universities, regional institutes (e.g., UN regional commissions, regional SIDS
organizations) and global programmes of UN-GGKIC and CBAS into a coherent training offer.

* Develop structured curricula on geostatistics, SDG geospatial indicators, integration of
statistical and geospatial information, and the use of Big Earth Data in public policy, building
on the content already used in the SIDS workshops held in Beijing.

* The Training of Trainers (ToT) in Geospatial Leadership, promoted by UN-GGKIC, plays a
pivotal role in strengthening national and regional capacity within SIDS. By preparing a cadre
of qualified trainers and geospatial leaders, the ToT approach ensures long-term sustainability
of skills and institutional memory, enabling countries to integrate Big Earth Data and geospatial
information effectively into their national statistical systems. These trainers become catalysts
for implementing UN-IGIF and advancing SDG monitoring, fostering collaboration between
NSOs, planning ministries, and academic institutions. Through this model, SIDS can scale up
technical expertise, promote innovation, and embed geospatial leadership as a core element of
data-driven governance.

2) Formalizing the “SIDS Network on Big Data for Development Policies and Actions”

* Build on the proposal already reflected in the official workshop documents, where the network
is identified as a concrete outcome to sustain cooperation among participants beyond initial
training activities.

* Establish a light secretariat for example co-facilitated by UN DESA/GGKIC, CBAS to
coordinate activities, manage communication, and provide basic technical and administrative
support.

* Create a small number of thematic working groups (e.g. coastal resilience, urban SDG 11,
disaster risk reduction and climate), led by interested SIDS according to their comparative
strengths, with clear workplans and deliverables.

* Set up a shared digital platform to host scripts, methodologies, use cases and reference datasets,
and to enable regular technical exchange (e.g. webinars, clinics, peer review of methods).

* Position the network as a SIDS-centred community of practice that responds to the specific
vulnerabilities, capacities and priorities of island contexts, while complementing rather than
duplicating existing global networks, thereby strengthening regional ownership, peer learning
and sustained collaboration across the Caribbean, Pacific and AIMS regions.

Partnerships and Data Governance

For SIDS, long-term partnerships with international and regional Earth observation and Big
Data providers are essential to secure continuous, predictable and affordable access to relevant
datasets. A realistic approach focuses on using existing platforms and services where possible,
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and on co-designing EO and Big Data products with NSOs and national geospatial
institutions so that they directly respond to priority policy needs and capacity levels. Building
on the principles of the UN-IGIF, countries should progressively establish clear data
governance frameworks for integrated geospatial information systems, addressing data
stewardship, quality, standards, access, privacy, and sustainable financing. This helps ensure
that Big Earth Data and geospatial information are not ad hoc or project-based, but evolve into
trusted, institutionalized components of national statistical production, SDG monitoring and
decision-making. Global collaboration (e.g., CBAS’ Digital Belt and Road (DBAR) program,
joint workshops with UN DESA) is foundational: CBAS has already trained technical
representatives from 10+ SIDS on satellite data utilization and Al-driven analysis, providing
both skills and resource access.

From Pilots to Institutionalization

Starting with 2-3 flagship pilot projects, such as coastal vulnerability or urban expansion
mapping, allows SIDS to test, refine, and institutionalize methods. Successful pilots should be
integrated into NSS operations, supported by clear documentation, quality assurance, and
dissemination through national SDG portals.

Priority Applications for SIDS
SIDS can begin with a limited set of indicators where EO data adds clear value, such as:

Coastal and Disaster Risk

MELE

ecosystems
(SDGs 13, 14, 15)

tracking shoreline

change, coral reef
health, and

mangrove coverage

Urban and land
management (SDG
11.3.1): mapping urban
expansion and land
use.

Water and agriculture
(SDGs 2 and 6):
monitoring drought,
crop conditions, and
freshwater availability.

Redotions (11.5, 11b

13.1, 1.5) integrating
EO data with loss and
damage statistics to
support Sendai
Framework and SDG
reporting.r risk
reduction:

Fig 2. Priority Applications for SIDS
Coastal and marine ecosystems (SDGs 13, 14, 15)

Use EO to track shoreline change, beach erosion, coral reef condition and mangrove
extent/health. These products can be combined with population, tourism and infrastructure
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data to quantify coastal exposure, inform marine spatial planning, and support reporting on
climate adaptation, biodiversity and nature-based solutions.

Urban and land management (SDG 11.3.1 and related indicators)

Map urban footprint, land-use change and settlement patterns to monitor urban expansion,
densification and land take. When integrated with census and administrative data, EO-based
layers help measure land consumption per capita, identify informal settlements and guide
decisions on resilient housing, transport and basic services.

Water and agriculture (SDGs 2 and 6)

Apply EO to monitor rainfall anomalies, vegetation condition and surface water dynamics,
supporting early warning for drought, crop yield assessments and freshwater availability.
Linking these products to agricultural statistics and water utility data can improve food
security analysis and planning for irrigation, groundwater recharge and watershed
management.

Disaster risk reduction (SDGs 1.5, 11.5, 11.b, 13.1; Sendai Framework)

Combine EO-based hazard and exposure maps (e.g. floods, cyclones, landslides, volcanic ash)
with loss and damage statistics to better quantify disaster risk and impacts. This supports risk-
informed planning, investment in resilient infrastructure and more consistent reporting under
the Sendai Framework and relevant SDG targets.

7. What strategies have proven successful in translating technical Earth Observation
results into actionable public policies?

There 1s hardly any universal-wide strategy for the successful integration of Earth
Observation (EO) results into public policies and actions, given that sectors and governance
systems vary widely, even within the realm of climate change. However, when looking across
successful cases, several common aspects emerge: (1) the ability to translate complex EO data
into simple, decision-ready information; (2) the delivery of open, trusted, and accessible data
that reduces technical barriers; (3) the integration of EO insights directly into policy or
operational workflows.

To illustrate, we can refer to three cases drawn from different governance contexts.

At the national policy level, China first proposed “delineating ecological redlines” in 2011
and finalized the effort in 2023, relying on more than 30 satellites to monitor surface changes
and provide early warnings of ecological damage across at least 3.15 million square
kilometers''2, The embedding of EO into the workflow ensures that redline zoning,
enforcement, and ecological protection are grounded in continuous, data-driven monitoring.

At the supranational governing level, the European Union funded the Copernicus Climate
Change Service (C3S). Consisting of a complex set of systems that collect data from multiple

sources, including Earth Observation satellites, ground stations, airborne instruments, and
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ocean-borne sensors, C3S aims to support European climate policies and actions, contributing
to a more climate-resilient society in the face of human-induced climate change. It provides
information on climate change and sectoral impacts through the Climate Data Store, including
Essential Climate Variables (ECVs), climate observations, climate reanalyzes, climate
projections, and climate impact indicators *!. Recent utilization cases include supporting
Europe’s energy sector by providing climate intelligence to anticipate demand, manage supply
variability, and strengthen grid resilience under climate uncertainty . In addition, C3S has
supported biodiversity planning in Costa Rica by supplying long-term climate and ecosystem
indicators to help identify future shifts in life zones and inform conservation and adaptation
strategies .

(. 73 Climate
-. opernicus Gcm"ge Srvics AboutUs Whatwedo Data

-(;oermcus oo CECMWF

The latest Climate Bulletins
Highlights of the latest monthly summaries

EUROPEAN

STATE or e out

CLIMATE The ESOTC compiled by the Coparni
feteorologics| Orgsnizsti

pe in 2024, covering variables from across the Earth system, key
nd their impacts. and 3 d of cimate policy and action with a focus an
resilience of the built environment. it also provides an overview of climate conditions
scross the Arctic. onthe long- fution of key climate indicat

Explore the ESOTC 2024 report

Key products and services

Climate Intelligence Climate Data Store C3SAtlas Datainaction
Fig 3. The ECMWF website.
There are also NGOs dedicated to providing open and actionable EO integrated services. For
example, Global Forest Watch (GFW), developed by the World Resources Institute (WRI),
offers near—real-time forest monitoring using satellite data from Landsat, Sentinel, and radar
sensors. Its products include global forest-loss maps, deforestation alerts, fire alerts, and
interactive tools for monitoring concessions and protected areas, serving governments,
journalists, indigenous communities, and private companies °/. For example, Peru’s forest
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authority OSINFOR uses GFW alerts to identify potential illegal logging hotspots and
prioritize field inspections, improving the speed and accuracy of forest law enforcement .

10

fpe 30

Fig 4. The overview of Global Forest Watch.

Building on the experience of United Nations entities and partner initiatives such as EO4SDG,
CEOS, Copernicus and SERVIR, a growing body of evidence shows that the contribution of
Earth Observation (EO) to public policy is determined less by data availability than by how
systematically EO is embedded in institutional and decision-making processes. From an
analytical perspective, the uptake of EO can be understood as a challenge of governance,
institutional design and knowledge translation, requiring alignment with national priorities,
statistical systems and existing policy frameworks. The table below distils seven strategies that
recur across peer-reviewed studies and programme reviews as particularly effective in turning
technical EO outputs into actionable public policies, and documents each with concrete
examples and authoritative references.
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Table 2. Strategies that recur across peer-reviewed studies and programme reviews in turning
technical EO outputs into actionable public policies.

Strategy
Co-
production
with policy
actors

Linking EO
outputs to
official
indicators
and policy
frameworks

Institutionali
zation in
national
systems and
governance
(UN-IGIF
logic)

Building
national
capacity and
‘boundary’
experts

Pilot projects
with
demonstrated
impact and
clear scaling
pathway
Providing
operational,
open and
standardized
services

What it means in practice
Engage ministries, NSOs,
and agencies from the start
to frame the question,
define requirements, and
co-design products, not just
'deliver maps'.

Express EO results directly
as SDG / Sendai / climate
indicators or metrics
already used in policy,
rather than new, isolated
indices.

Embed EO workflows in
the National Statistical
System and geospatial
governance (mandates,
SOPs, budgets), instead of
one-off projects.

Develop
geospatial/statistical teams
who can interpret EO,
maintain workflows, and
translate results for
decision-makers (through
ToT and long-term
training).

Use pilots (e.g. flood,
drought, urban growth) to
test methods, document
benefits, and then
mainstream them.

Deliver EO as reliable
services (dashboards,
regularly updated products)
with open data policies and
common standards, rather
than ad hoc imagery.

Evidence / examples

Andries et al. show that co-
production with indicator
owners is critical for EO uptake
in SDG monitoring. EO4SDG
and GEO presentations
emphasise co-design of
applications as a condition for
country ownership.

Andries et al. and ESA’s EO
Compendium and CEOS EO
Handbook show systematic
mapping of EO methods to
SDG indicators.

The CEOS SDG Handbook and
UN-linked presentations
highlight the need to integrate
EO into national monitoring
architectures and geospatial
frameworks, not just technical
pilots. Copernicus provides an
operational policy-driven
model.

SERVIR case studies and
Shukla et al. show that
sustained training and co-
development with regional
institutions increase operational
uptake of EO services.

SERVIR and NASA/USAID
work document multiple pilots
where EO products were
integrated into national
planning and risk management.

Copernicus provides free, open,
and standardized products
designed for policy users,
demonstrating the importance
of operational services.
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Andries et al. (2019) “Translation of Earth
Observation data into sustainable
development indicators” —
https://onlinelibrary.wiley.com/doi/10.1002
/3d.1908; EO4SDG — https://eo4sdg.org/

ESA EO Compendium for SDGs —
https://eodsociety.esa.int;

CEOS EO Handbook —
https://ceos.org/publications/special-2018-
edition-earth-observation-handbook-
satellite-earth-observations-in-support-of-
the-sdgs/

CEOS ‘Satellite Earth Observations in
support of the SDGs’ —
https://eohandbook.com/sdg/

; JRC Copernicus Report —
https://publications.jrc.ec.europa.eu/reposit
ory/handle/JRC118879

SERVIR Report
https://ntrs.nasa.gov/api/citations/20180005
575/downloads/20180005575.pdf;

Shukla et al. (2021) —
https://doi.org/10.3389/fsufs.2021.504063

SERVIR Overview
https://www.nasa.gov/mission_pages/servir

Copernicus Access to Data
https://www.copernicus.eu/en/access-data;
Copernicus Data Policy —
https://www.ecmwf.int/sites/default/files/eli
brary/2017/17104-copernicus-full-free-and-
open-data-policy 0.pdf
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Policy- Translate technical outputs ~ GEO/EO4SDG and CEOS EO4SDG Overview

oriented into clear maps, briefs, and  emphasize storytelling, simple https://earthobservations.org/groups/earth-
communicati  narratives focused on risks,  visualizations, and national observations-for-the-sustainable-

on and user-  options, and trade-offs that relevance as key to policy development-goals; UN-CEOS slides —
friendly matter to policymakers. uptake. https://unstats.un.org/unsd/statcom/49th-
products session/side-events/documents/20180305-

1M-Christoph-Aubrecht.pdf

8. What open-source tools or methodologies are recommended for small teams with limited
computational resources?

The exponential growth of Big Data, driven by advances in Earth Observation (EO), satellite
constellations, and sensor networks, has generated unprecedented volumes of geospatial
information. However, for many institutions, particularly in developing contexts and small
island SIDS, technical, technological, and human resource limitations continue to hinder the
ability to process, analyze, and utilize these data effectively for evidence-based decision-
making.

In this context, open-source geospatial technologies represent a strategic enabler for
operationalizing data ecosystems under constrained environments. These tools offer accessible,
cost-effective, and interoperable solutions that reduce dependence on proprietary systems and
heavy infrastructure. The emergence of cloud-based processing environments and modular
open frameworks now allows small technical teams to access, analyze, and visualize high-
resolution EO data without the need for advanced computing facilities.

By adopting a combination of cloud-native open-source desktop and analytical tools and fit-
for-purpose methodological approaches, institutions can harness the power of Big Data for
sustainable development, climate action, and disaster risk reduction. These solutions promote
data democratization, enhance interoperability, and strengthen institutional capacity to deliver
timely, actionable, and scalable geospatial insights that inform national planning and reporting
processes.
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Table 3. Overview of open-source geospatial technologies.

Cloud-based
Big Data
Processing

Open-Source
Analysis Tools

Visualization &
Decision
Dashboards

Methodological
Approaches

Microsoft Planetary

Computer (MPC)

Digital Earth Africa
/ Pacific (Open Data

Cube)
Python + Jupyter
Notebooks

QGIS

PostgreSQL +
PostGIS

Streamlit / Voila /
Panel

Metabase / Apache
Superset

Use pre-processed
EO products

Targeted “flagship
indicators”
approach
Sampling and
subsetting

(NDVI, land cover,
coastal change).
Access to Sentinel,
Landsat, and
climate datasets via
STAC APIs.
Pre-processed EO
products for Africa
and Pacific SIDS.
Coding and
reproducible
analytics
environment.
Open-source
desktop GIS for
mapping and
spatial analysis.
Spatial database
management.

Converts Python
scripts into
dashboards.

Open BI tools for
visualizing
indicators.

Build on
Copernicus, Digital
Earth, or GEE
outputs.

Focus on 2-3 high-
value applications
per year.

Work on AOIs or
small tiles instead
of full datasets.

for research/public sector.

Integrates with Python
libraries (pystac-client,
xarray); scalable on cloud or
local.

Ready-to-use analytics
notebooks; strong regional
relevance.

Lightweight, portable;
supports Big Data
frameworks like xarray,
dask.

User-friendly; no license
cost; strong plugin
ecosystem.

Centralizes data sharing;
scalable for multiple users.

Lightweight; runs locally or
on small servers.

No coding for end users;
connect directly to
databases.

Reduces data volume and
computation cost.

Concentrates on limited
resources; easier to
communicate results.
Manageable on standard
laptops.

Purpose / Use Recommended Purpose / Use Advantages for Small Example Applications for
Case Tools / Platforms Case Teams Decision Support
Google Earth Cloud-based No need for local storage or ~ Tracking coastal erosion,
Engine (GEE) analysis of EO data  high computing power; free  drought anomalies, forest

cover change.

Climate exposure analysis,
SDG indicator monitoring.

Monitoring mangrove
change, coastal flooding,
vegetation trends.
Generating SDG indicators,
time-series analysis.

Producing policy maps,
integrating EO and census
data.

Spatial integration for
national datasets (hazard
maps, land use).

Interactive SDG dashboards
or coastal vulnerability tools.

National SDG dashboards,
environmental monitoring.

Annual land cover or coastal
change updates.

Urban expansion (SDG
11.3.1), drought stress, flood
exposure.

Local vulnerability mapping,
island-level statistics.

9. How can the country effectively strengthen technical skills and infrastructure to make
Big Earth Data more accessible and useful for policy development?

Integrated Strategy: Education, Tools, and Advocacy

To address the lack of teacher skills while maximizing the value of Big Earth Data, we

propose a combined strategy. This approach merges a step-by-step educational pathway with

specific CBAS resources and strong advocacy.

1. A Stepwise Educational Pathway

The goal is not to turn all teachers into data experts. Instead, we must help them use data

progressively.
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e Start with Curriculum Needs: Do not start with technology. Match Earth Observation
(EO) data to existing science and geography lessons. Focus on topics like climate, land, and
water.

o Use Simple Resources: Begin with "pre-packaged" materials. These should require very
few digital skills. They must work even without a strong internet connection.

e Adopt "No-Code" Tools: Introduce teachers to simple online tools. These allow them to
interpret data visually without needing to write computer code.

o  Build Skills Gradually: For advanced teachers, use pre-made code templates (like
Jupyter notebooks). Teach them to "modify" existing code rather than writing it from zero.

e Support Peer Learning: Use a "train-the-trainer" model. Connect teachers through
regional networks to support each other.

2. Leveraging CBAS Resources

SIDS can support this educational pathway by using robust resources already built by CBAS.

e SDG Big Data Platform: You can use our platform (https://sdg.casearth.cn/en). It
provides computing tools and data that are ready for analysis.

e Annual Reports: CBAS publishes Big Earth Data in Support of the Sustainable
Development Goals reports. These provide cutting-edge case studies that can be used in
teaching.

e SDGSAT-1 Program: This satellite program offers specific capacity-building
opportunities. It serves as a prime example for training and data application.

3. Advocacy and Sustainability
To keep these programs running, organizations must actively advocate for them.

e Submit Formal Recommendations: Organizations should send recommendations to
diplomatic missions and UN bodies. This helps secure more resources for data sharing.

e Promote Outcomes: Participants should share success stories on social media. This
raises the public profile of the programs.

e Create a Positive Loop: By advocating for these tools, you create a positive feedback
loop. This leads to better access and more policy-relevant applications in the future.
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10. Are there educational pathways or partnerships available to strengthen technical
expertise in data science and geospatial analytics within government institutions?

Strengthening technical expertise in data science and geospatial analytics within government
institutions is a critical component of enhancing climate adaptation capabilities in SIDS.
These skills underpin essential functions such as sea-level-rise monitoring, the establishment
of early-warning systems, ecosystem assessment, and evidence-based decision-making.

Globally, a diverse set of educational pathways and partnerships has emerged, providing
accessible and sustainable options for improving Earth-observation, data analysis and climate-
risk-monitoring capacities in SIDS.

At the regional level, universities such as the University of the South Pacific offer blended
programs related to climate science, geospatial analysis and Earth observation'®..

At the international level, NASA’s ARSET program provides self-paced online training
modules on remote sensing, GIS and artificial intelligence, allowing government staff to
upgrade their skills in a flexible manner'”’.

EARTH SCIENCE A
APPLIED SCIENCES Q

ARSET - Fundamentals of Remote Sensing

PROGAAM AREA.  FUNDAMINIALS

Fig 5. The NASA’s ARSET program.

China has also developed several initiatives to support digital remote-sensing and monitoring
capabilities in developing countries:

The Digital Belt and Road (DBAR) Program, led by the Chinese Academy of Sciences,
promotes the application of Big Earth Data to support sustainable development and risk
management, and offers short-term training activities"'".

The Regional Centre for Space Science and Technology Education in Asia and the Pacific
(China), affiliated to the United Nations and hosted by Beihang University in China, provides
degree programs and short-term trainings in remote sensing, GIS and satellite applications'.

Chinese universities, such as Sun Yat-sen University, offer degree program in remote sensing
science, geographic information systems and Earth observation for international students!,
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The University of the Chinese Academy of Sciences also organized the UCAS—-ANSO-APRU
International Summer School this year, under the theme “Earth Science for a Shared
Future!3).”

g

Fig 6. The UC AS—ANSO—APRU International Summer School

=

The development of technical expertise and institutional leadership in data science and
geospatial analytics within government systems relies on a growing network of educational
pathways, training partnerships, and innovation hubs supported by the United Nations,
regional organizations, and academic institutions.

These initiatives strengthen not only technical competencies but also geospatial leadership,
enabling decision-makers and analysts to operationalize data ecosystems, manage national
spatial infrastructures, and integrate Earth Observation (EO) into evidence-based policies for
the 2030 Agenda, the Paris Agreement, and the Sendai Framework.

Table 4. Overview of institutions enabling decision-makers and analysts to operationalize data
ecosystems.

Category Initiative / Institution Focus and Modality Target Audience / Reference
Region Source
UN-GGKIC - United Serves as a global hub for geospatial Global — National UN-GGKIC
t Nations Global leadership, knowledge exchange, and Mapping Agencies, Official

?\, dé Geospatial Knowledge innovation. Provides training, research, Statistical Offices, Website /

o _g: and Innovation Centre and advisory support on governance, and DRR UN-GGIM

ﬁ g (Deging, China) policy integration, and digital institutions. Secretariat

3 8 transformation of national geospatial

§ T'é systems.

g2 UN-GGIM Academic Facilitates collaboration between Universities and UN-GGIM

§ 2 Network academia and government to build public sector Academic

o § curricula in GIS, EO, and data science for = professionals. Network

sustainable development.
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Regional and Multilateral

Governmental and

Institutional and Intergovernmental Partnerships Academic and Professional

Programmes

Policy Actions

Pathways

UNESCO UNITWIN /
University Chairs on

Geospatial Education

UN-SPIDER and
UNOOSA Regional

Centres (ARCSSTE-E,
CSSTEAP, CRECTEALC)

MOOCs and Open

Courses (UN CC:Learn,

edX, Coursera)
Group on Earth

Observations (GEO) &

EOTEC DevNet

CBAS - International

Research Center of Big

Data for Sustainable
Development Goals
(CAS, China)

Digital Earth Africa /
Digital Earth Pacific

SERVIR Regional Hubs

(NASA & USAID)

UN-GGIM Regional
Committees

FAO / WMO Training
Centres

GEO Academy and
SERVIR Training
Networks

National Geospatial
Capacity Strategies

South-South and

Triangular Cooperation

Develops interdisciplinary education and
research in EO, data science, and
sustainability.

Accredited postgraduate diplomas on
remote sensing, satellite applications,
and geospatial analysis for public sector
applications.

Provides modular learning on EO, Al, and
geospatial analytics with open
certification.

Promote coordination and training
through a “network of networks” linking
space agencies, universities, and training
hubs for EO and geospatial capacity
development.

Offers Big Earth Data training, analytics
toolkits, and capacity-building
workshops tailored for developing
countries.

Delivers operational capacity-building
using cloud-based data cubes and open
datasets.

Implements joint EO projects and
professional training for government
analysts in environmental monitoring and
DRR.

Promote curriculum alignment,
institutional partnerships, and peer
learning in geospatial governance and
analytics.

Provide EO-integrated modules for
agriculture, hydrology, and climate
monitoring.

Continuous professional development
and mentorship in applied geospatial
analytics.

Integrate continuous learning and
geospatial leadership frameworks into
civil service training and HR
development.

Facilitate institutional exchange and joint
curriculum development (e.g., CBAS-
Digital Earth—-SERVIR).

Academic and
research institutions
in Africa, Asia, and
Latin America.
Africa, Asia-Pacific,
Latin America.

Global audience.

Global with regional
nodes.

Asia-Pacific, Global
South.

Africa, Pacific SIDS.

Africa, Amazonia,
Himalaya, Mekong.

Africa, Americas,
Asia-Pacific, Arab
States, Europe.

Global.

Governments,
academia, and
NGOs.

National Mapping
and Statistical
Agencies.

Developing
countries and SIDS.

UNESCO
UNITWIN

Programme

UNOOSA
Regional
Centres

UN CC:Learn
/ edX Earth
Observation
EOTEC
DevNet /
GEO
Capacity
Developmen
tWG

CBAS
Official
Portal

Digital Earth
Africa /
Digital Earth
Pacific
SERVIR
Global

UN-GGIM
Regional
Committees

FAO
elLearning
Academy /
WMO ETRP
GEO
Academy

UN-GGIM
and UNDP
HR Capacity
Frameworks
UNOSSC
South-South
Cooperation

However, training alone is insufficient for building long-term institutional capability. At the

same time, SIDS face additional structural: constrained financial resources, limited

foundational data, shortages of skilled personnel and weak cross-agency data coordination,

which further hinder the translation of training into operational climate-adaptation capacity.
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To address these challenges, more systematic and sustainable approaches are required that
strengthen institutional capacities and ensure long-term impact. First, training should be
directly linked with applied initiatives, such as coastal risk assessments and disaster
management projects, to ensure that newly gained skills are effectively put into practice.
Second, regional collaboration should be strengthened, and cloud-based analytical platforms
established, to lower technical barriers in a cost-effective manner. Third, mechanisms should
be developed to support long-term partnerships involving international organizations and
globally recognized research institutions, ensuring sustained technical support and knowledge
exchange. Finally, SIDS may also consider enhancing governance systems regarding climate-
risk prevention and response, ensuring that newly acquired technical skills are
institutionalized and can generate sustained contributions to national adaptation efforts.

11. What best practices exist for ensuring that Big Earth Data insights are systematically
integrated into long-term planning instruments?

To ensure that Big Earth Data insights are systematically integrated into long-term planning
instruments, such as national development strategies, climate adaptation plans, or SDG
monitoring frameworks, a forward-looking approach, including strategic foresight, helps
ensure the data is not only produced, but actually used in long-term planning and policy
choices. Several best practices have emerged from international experience and platforms like
the CASEarth Data Sharing and Service Portal (https://data.casearth.cn/):

Co-Design with Policymakers and End Users

Engage stakeholders (e.g., ministries of environment, agriculture, urban planning) early in
data product design to align Big Earth Data outputs with policy needs.

Example: CASEarth’s desert locust monitoring products were developed in response to real-

time risk assessment needs by agricultural and disaster management agencies.
Standardization and Interoperability

Use internationally recognized standards (e.g., ISO 19115 for metadata, OGC services) so
data can be easily ingested into national geospatial infrastructures.

CASEarth datasets follow FAIR principles (Findable, Accessible, Interoperable, and
Reusable).

Temporal Consistency and Long Time Series

Provide consistent, multi-decadal datasets (e.g., global 30m land cover from 1985-2022) to
support trend analysis and scenario modeling in long-term planning.

Spatial Granularity Matched to Governance Scales

Offer data at resolutions relevant to decision-making (e.g., 10m for local wetland mapping;
1km for national cropland productivity).

CASEarth’s Africa coastal aquaculture pond dataset (10m resolution) supports local blue

economy planning.
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Capacity Building and User Support
Provide documentation, tutorials, and training (e.g., CASEarth workshops on using SDGSAT-

1 data) to build trust and usability among planners.

In the website https://data.casearth.cn/, we have many examples:

1. Desert Locust Monitoring

Dataset: Desert locust monitoring in Africa and Asia from 2018 to 2023 (500m resolution)
Use in Planning: Enables early-warning systems and transboundary pest control strategies

under climate change scenarios.

Policy Link: Supports SDG 2 (Zero Hunger) and disaster risk reduction (SDG 13.1).
Access: https://data.casearth.cn/thematic/desert locust

> DETAILS Language ¥

Desert Locust Monitoring, Fo...

Desert Locust Breeding Area ...

20255

20245

20235

2022¢F

20215

20205

Contact Information

Contact Name: Dong Yingying
Tel: +8613810924018
Mail: dongyy@aircas.ac.cn

Released by: Aerospace Informatior
Research Institute Chinese Academy of

Sciences

~

Desert Locust Monitoring in Egypt, Somalia and Saudi Arabia in 20...

Dataset Overview

in June 2025, desert locusts were primarily distributed in the western desert and
the central Nile Valley of Egypt, the northwestern coastal and adjacent plateau
areas of Somalia, and the northem and central inland areas of Saudi Arabia,
affecting 15.7, 14.7, and 17.8 thousand hectares of vegetation, respectively. Over
the next two months, rainfall is expected to remain low across most parts of
Egypt, resulting in continued population decline and gradual southward
migration to Sudan, with only scattered activity persisting in irrigated areas. In
Somalia, limited rainfall may occur in the northwestern highlands, but overall dry conditions will remain unfavorable for
breeding, keeping locust numbers at low levels. In Saudi Arabia, little rainfall is expected in the northern and central inland
regions where vegetation will remain dry. A few adult locusts may move southward into Yemen. This period coincides with
the main growing and harvest season for food crops in Egypt and Somalia, and the primary planting and growing season
for food crops in Saudi Arabia. Therefore, continuous monitoring of desert locust dynamics remains essential to prevent
recurring damage to agricultural and pastoral production.

Dataset Details

Spatial Resolution: Time Resolution:

Product Number: XDA19080304270 Create Institution: Intemational Research Center of Big Data for Sustainable
Development Goals (CBAS) ;Big Earth Data Center,CAS

Created By: Dong Yingying Creation Date: 2025-07-30 16:31:58.
File Size: 1

Data Format: GeoTiff Type Of Data: #i&

Data Label:

Fig 7. Thematic of Monitoring and evaluation of Desert locust infestation
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Fig 8. Monitoring of Desert Locust damage in Eritrea (September 2025)

To address the persistent desert locust outbreaks across Asia and Africa, an integrated
approach has been developed that leverages China’s Gaofen (GF) series satellite data, Landsat
and MODIS data, and Sentinel satellite data, these multi-source satellite observations are
combined with global meteorological data, ground survey data, and pest forecasting models.
Built upon a Digital Earth science platform capable of big data analytics and processing, this
system, powered by a proprietary remote sensing monitoring and prediction system for
vegetation pests and diseases, enables dynamic monitoring and early warning of large-scale
desert locust breeding, migration, and damage.

Since July 2020 to the present, a monthly remote sensing monitoring report on desert locusts
has been issued, eftectively providing up-to-date information on the latest developments of
the locust infestation.

2. Mangrove & Wetland Mapping

Dataset: Global 30-m spatial distribution of mangroves in 2000-2020 (GMF30_2000-2020)
Planning Use: Informs SDG 14 (Life Below Water), SDG 15.1 (ecosystem conservation), and
national wetland protection laws.

Access: https://data.casearth.cn/thematic/cbas 2022/161
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DETAILS English W

Global 30-m spatial distribution of mangroves in 2000-2020 (GMF...

Dataset Overview

Mangrove forests are swampy, woody plant communities mainly composed of
evergreen shrubs or trees distributed in the coastal wetlands of tropical and
subtropical regions throughout the world. They have special sea-land
characteristics and are a wetland ecosystem with important ecological,
economic, and landscape values in the coastal zone. Four periods of global
mangrove distribution dataset for 2000, 2010, 2015 and 2020 were generated
by mapping the global mangrove change with a combination of the Capsules-
Unet deep learning model and visual interpretation of imagery using multi-temporal Landsat images with no clouds or less

than 20% cloud cover after pre-processing such as atmospheric correction and band combination. Compared with similar
products, this product has a longer time series and can accurately reflect the dynamics of global mangrove changes. The
overall accuracy of verification is greater than 88%, kappa coefficient and F1 index are greater than 0.76 and 0.88
respectively.

Dataset Details [ Digital Earth Viewer & Download

Spatial Resolution: 30m Time Resolution: 2000; 2010; 2015; 2020

Product Number: XDA19030302 010 Create Institution: International Research Center of Big Data for Sustainable
Development Goals

Created By: Liao Jingjuan Creation Date: 2022-08-18T16:00:00.000Z
File Size: 27
Data Format: shape Type Of Data: Vector

Fig 9. Global 30-m spatial distribution of mangroves in 2000-2020 (GMF30_2000-2020)
Below are several suggestions:

Co-design with planners

Align data products with the real decision points of planning agencies. Begin by asking what
decisions they make, when, and what type of evidence would meaningfully alter those
decisions.

Embed EO indicators into official frameworks

Ensure satellite-derived indicators become part of statutory national SDG frameworks,
ecological red-line systems, LDN targets, or sectoral monitoring requirements—so their use
becomes mandatory.

Match data cycles with planning cycles

Time major updates (e.g., land-degradation maps, scenario outputs) to coincide with 5-year
plan revisions, masterplan updates, and major investment programming windows.

Deliver decision-oriented products

Translate EO/AI analyses into zoning proposals, risk maps, priority rankings, and scenario
options presented in simple, planning-native formats.

Invest in capacity and champions

Train planners and economists alongside EO experts; cultivate cross-agency “champions”
who can bridge data products with policy processes.
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12. How can SIDS drive the cost in accessing and leveraging Big Earth Data not only for
SDGs monitoring and reporting but for sustainable socio-economic development?

SIDS can strategically drive down the costs of accessing and leveraging Big Earth Data by
actively engaging in and expanding upon several key international cooperation mechanisms.
The approaches highlighted demonstrate a practical pathway forward:

Multi-Tiered Data Access Strategies: SIDS can effectively minimize direct data acquisition
costs by adopting a two-pronged approach. Firstly, they should proactively integrate global
open-data policies from major programs like GEOSS, Copernicus, and NASA into their
national monitoring systems. Secondly, building on the model of partnerships with
commercial satellite companies and academia, SIDS can advocate for and establish structured,
collective data-sharing agreements under the umbrella of UNDESA. This would pool their
negotiating power and create a sustainable framework for accessing diverse data sources at
minimal cost.

Leveraging International Platforms for Shared Infrastructure: The high cost of
computational infrastructure can be mitigated by utilizing shared platforms. Initiatives like
CBAS data sharing and online computation platform are exemplary. By deepening
collaboration with CBAS, SIDS can bypass the need for massive local investments in
computing hardware and expertise. This model of international cooperation and resource
sharing allows them to focus their limited resources on data analysis and application rather
than on building and maintaining expensive infrastructure from scratch.

From Data Provision to Localized Capacity Building: Moving beyond mere data access,
targeted capacity building is crucial to ensure data can be effectively applied. The successful
model of workshops co-organized by CBAS and UNDESA should be scaled and localized.
Future efforts should involve conducting capacity-building sessions physically within SIDS
nations, tailored to their specific socio-economic and environmental priorities, such as coastal
zone management, sustainable fisheries, or disaster risk reduction. This "on-the-ground"
approach ensures knowledge transfer is relevant, practical, and empowers a broader range of
local stakeholders to use Big Earth Data for their own sustainable development planning.

In conclusion, by strategically combining free and open data policies, shared
computational platforms, and localized, demand-driven training, SIDS can transform the
high cost of Big Earth Data into a manageable and high-return investment for both SDG
monitoring and long-term socio-economic development.

Capacity Building

13. What training or partnership models can help Maldives Bureau of Statistics build
sustainable capacity for geospatial and Al-based analysis?

A highly effective and sustainable capacity-building initiative for geospatial and Al-based

analysis in the Maldives can be implemented under the framework of UN Department of

Economic and Social Affairs (UNDESA) by following a structured, three-step approach;
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1) Needs Assessment and Demand Articulation: The first and most crucial step is for

the Maldives Bureau of Statistics to conduct a detailed needs assessment. With facilitation
from UNDESA, they would identify and articulate their specific priorities. This involves
pinpointing the key challenges where geospatial and Al analysis could have the most impact,
such as coastal zone monitoring, tourism footprint analysis, sustainable fisheries management,
climate-induced displacement risk, or SDG indicator tracking. The output would be a concrete
list of required skills and practical applications, moving from general concepts to specific,
actionable tasks.

2) Targeted Online Capacity Building: Based on the clearly defined needs from the

Maldives, CBAS would mobilize a consortium of Chinese experts specializing in the relevant
fields. We would then design and deliver a series of customized online training modules.
These sessions would focus on practical skills, using real-world datasets relevant to the
Maldivian context. This phase ensures a cost-effective and broad transfer of foundational
knowledge to a wide audience of technical staff, building a solid base of expertise.

3) In-Country, Localized Advanced Training: For the most pressing and complex topics
identified during the online phase, CBAS would organize a delegation of Chinese experts to
conduct in-person, advanced training workshops in the Maldives. This on-the-ground
engagement is essential for addressing nuanced, local challenges, providing hands-on
technical support, and fostering deeper collaboration. It ensures that the theoretical knowledge
is effectively translated into practical, localized solutions that are directly applicable to the
Maldivian environment and policy-making processes.

This collaborative model, guided by UNDESA, ensures that the capacity-building is demand-
driven, practical, and progressively deepens expertise, ultimately empowering the Maldives
Bureau of Statistics to independently leverage these advanced technologies for sustainable
development.

14. Many teachers, educators and pre-service teachers are not experts in data analysis.
How can we make Big Earth Data easier to access, understand, and use for people in the
education field, especially in teacher training programs?

I think we have massive free websites for data and model resource, such as NOAA, USGS,
ESA, CBAS, and OpenGMS.

NOAA Data in the Classroom: NOAA offers ready-to-use curriculum modules that integrate
real-time environmental data with interactive tools. These modules are designed for ease of
use, guiding learners through authentic scientific investigations with rich visualizations. Each
themed module includes teacher guides and student activities, enabling analysis of real NOAA
datasets without needing advanced technical skills.

USGS Data Tools and Lessons: The U.S. Geological Survey provides educators with links to
numerous data sets, visualization tools, and classroom-ready lessons built on 140+ years of
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Earth science data. Their “USGS Data in Schools” resources focus on boosting data literacy
by packaging datasets, maps, and tips for classroom use. These tools let pre-service teachers
and students explore maps, seismic data, land cover change, and more in a user-friendly way.
Link:

ESA Earth Observation Resources: The European Space Agency and partners supply free
Earth Observation data platforms and training for teachers. For example, ESA’s Eduspace
initiative (and newer programs like the EO Browser) provide access to satellite imagery and
simple analysis software for schools. Teachers can use these no-cost tools to measure
geographic features, track environmental changes, and incorporate real satellite data into
geography or science lessons — all with an interdisciplinary, inquiry-based approach. Link:

CBAS has built a public big data science and technology platform in service of the 2030
Agenda for Sustainable Development, integrating scientific research, data services,
technological innovation, policy-making support, and capacity building, with a goal of
achieving the SDGs around the world. It have massive SDGs related datasets in Big Data
Platform for sharing, such as remote sensing data. Link: https://sdg.casearth.cn/.

OpenGMS (Open Geographic Modeling & Simulation): This open platform enables users to
run complex geographic simulations through a web interface. OpenGMS was developed to let
researchers and educators solve geographic problems via the web, promoting shareable
models and data without coding by adopting open standards and FAIR data principles. By
accessing published models (e.g. for climate, hydrology, or land use) in a browser, teachers
and students can experiment with “what-if” scenarios and visualize outcomes without dealing
with the underlying code. Link: https://geomodeling.njnu.edu.cn/.

Building the capacity of teachers, educators, and pre-service teachers to effectively use Big
Earth Data is essential for advancing digital and geospatial literacy within education systems,
particularly in the context of SIDS. While educators are not expected to become data
scientists, they play a critical role in translating complex geospatial information into learning
experiences that promote environmental awareness, sustainability, and evidence-based
thinking. Achieving this requires creating accessible, practical, and pedagogically sound
pathways for educators to engage with Big Earth Data. The following approaches another
outline user-friendly tools, tailored training, and institutional collaboration can make Big
Earth Data more understandable and usable across teacher training and professional
development programs.

Table 5. Strategies for teachers, educators, and pre-service teachers.

STRATEGY / FOCUS WHAT TO DO (FOR EDUCATION & TEACHER TRAINING)
AREA
User-friendly access to Big Develop education-focused portals with curated, classroom-relevant datasets (e.g. land cover, coastal change,
Earth Data extreme weather) at appropriate scales. Use dashboards, story maps and visual explorers instead of complex

analysis environments as the main entry point for non-experts.
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Integration into teacher
education curricula

Co-teaching and
collaboration with
technical experts

Pedagogical resources
based on Big Earth Data

Tiered capacity-building
and ongoing support

Alignment with curricula,
standards and policy

Embed geospatial and Earth observation modules into pre-service and in-service teacher training programmes.
Link activities to existing subjects (geography, science, climate, civics) and focus on basic data skills such as
interpreting maps, graphs and indicators using local examples.

Establish structured collaboration between teacher training institutes, universities, national mapping agencies
and other technical bodies. Promote co-design of teaching resources and joint workshops where educators
contribute pedagogical expertise and technical experts provide data and analytical support.

Produce step-by-step lesson plans, classroom activities and open educational resources that show how to use
Big Earth Data to explore concrete questions (e.g. coastal erosion, urban expansion, drought impacts). Include
guidance notes, learning objectives and assessment ideas tailored for non-experts.

Offer introductory courses for all teachers, with more advanced pathways for “champion” educators who can
later act as mentors. Create helpdesks, communities of practice and peer-learning networks (online forums,
regional workshops) to support continuous exchange and problem-solving.

Ensure Big Earth Data activities are explicitly linked to curriculum goals and competencies (digital literacy,
critical thinking, climate education). Engage ministries of education, teacher training authorities and quality
assurance bodies so that the use of Big Earth Data is institutionalized rather than treated as an optional add-on.

15. Can you share some good examples of training or capacity building programs from
other countries that successfully helped teachers and educators work together with

technical experts?

Strengthening of geospatial and Big Earth Data capacities within SIDS education systems
requires integrated approaches that combine pedagogical innovation, technical training, and
institutional collaboration. International experience demonstrates that effective programmes
create structured partnerships between educators and technical experts, supported by policy
alignment and sustained mentorship.

Regional cooperation, particularly through shared hubs, open data infrastructures, and
frameworks such as the United Nations Integrated Geospatial Information Framework can
enable economies of scale and peer learning among SIDS.

Successful models emphasize co-creation of learning materials, real-world data applications,
and the institutionalization of digital and geospatial literacy within teacher training systems.
Collectively, these cases show that investing in interdisciplinary collaboration and long-term
capacity building can transform how educators, policymakers, and scientists work together to
use data for evidence-based decision-making and sustainable development.

Table 6. The overview of programs from other countries that successfully helped teachers and

educators work together with technical experts.

PROGRAM / COUNTR | DESCRIPTION AND KEY RELEVANCE / LESSONS LINK

INITIATIVE Y FEATURES FOR SIDS
Data Science and Al National professional learning | Demonstrates the “train-the- Turing
Educators’ United model merging pedagogy and | trainer” model and peer Institute
Programme — Alan Kingdom | technical mentoring in Al and | networks that could be adapted Programme
Turing Institute data science. to build SIDS educators’

capacity in Big Earth Data.

Innovation Science Joint initiative linking Encourages project-based ISEA
for Education United educators and data scientists collaboration around real data University of
Analytics (ISEA) States to apply analytics in K—12 transferable to climate, disaster, | Washington

education systems.
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Smart Nation Digital
Academy & EdTech
Masterplan 2030

Enlaces — Centro de
Educacion y
Tecnologia

Digital Earth and
Spatial Technologies
in Schools (DESTIS)

Introducing
Students and
Teachers to Data
Science — MEI

NASA/IPAC
Teacher Archive
Research Program
(NITARP)

UNESCO &
Blackboard —
Training 10,000
Teachers for
Distance Education
ICT in Education
and Teacher
Training (OECS—
UNESCO)

School of Digital
Transformation and
Innovation in the
Caribbean (CTU)
Geo-ICT and
GeolCT4e Projects

Singapore

Chile

Australia

United
Kingdom

United
States

Caribbean

Caribbean
Region

Caribbean
Region

Finland
and
Partner
Countries

Whole-of-government
framework for digital
upskilling and collaboration
between teachers, ICT
professionals, and
policymakers.

Long-term national
programme embedding ICT
and data tools in schools
through teacher training and
support centres.

Partnership between
educators, geospatial
scientists and industry to
bring GIS and Earth
observation into classrooms.
Modular training programme
enabling teachers to co-
develop data-science
materials with technical
mentors.

Year-long collaboration
pairing educators with
scientists to conduct authentic
research using real
astronomical data.
Large-scale regional online
training on blended learning
and digital pedagogy in
partnership with private
sector.

Regional collaboration
linking ministries, educators,
and ICT experts to enhance
digital competencies.
Regional school convening
policymakers, educators, and
ICT experts around digital
transformation and Al.
Higher-education
collaborations building
geospatial and ICT
competence among lecturers
and students through co-
creation.

or SDG monitoring projects in
SIDS.

A coordinated policy model
integrating digital literacy and
data use across the education
system.

Illustrates how national hubs
and regional experts can
institutionalize digital and
geospatial education.

Offers a replicable model for
introducing spatial literacy in
SIDS environmental and
climate education.

Scalable approach for
integrating data analytics and
Big Earth Data into school
curricula.

Highlights the value of long-
term mentoring and research
partnerships between teachers
and scientists.

Demonstrates how regional
partnerships can achieve scale
and shared infrastructure in
teacher capacity building.

A model for harmonizing
teacher ICT standards and

incorporating geospatial literacy

into regional education policy.

Offers a transferable format for

a “School of Geospatial
Innovation” among SIDS.

A strong academic model that

could inspire SIDS universities

to integrate geospatial skills
into teacher education.

Singapore
MOE —
EdTech

Chile Ministry
of Education
Enlaces

DESTiS
Project
Overview

MEI Data
Science
Programme

NITARP
Official Site

UNESCO
Caribbean
Initiative

UNESCO ICT
in Education —
OECS

CTU
Programme

GeolCT4e
Project —

Turku

16. How can Big Earth Data be introduced step by step into science education, so that

teachers with limited digital or technical skills can learn without feeling overwhelmed?

The key is designing a progressive pathway that builds confidence gradually, recognizing that
technology adoption is as much about psychological comfort as technical skill.

Start with Visual Exploration: Teachers should begin with low-pressure activities using
satellite time-lapse tools that show environmental changes through simple interactions—

watching coastlines shift or forests disappear over decades. The focus is on "what the data
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reveals" rather than "how it works." Peer discussions help connect these discoveries to
existing curriculum topics, while buddy systems pairing confident teachers with hesitant ones
create psychological safety.

Move to Guided Practice: Once comfortable, teachers use complete lesson packages with
detailed guides and pre-loaded datasets, working through them as learners first. Step-by-step
tutorials and video demonstrations allow self-paced learning, while online forums provide
just-in-time support. Celebrating small wins builds collective confidence.

Enable Local Adaptation: With foundational skills established, teachers customize resources
for their contexts—adapting generic lessons to address local environmental issues using
regional data. Collaborative workshops, templates, and expert consultation reduce cognitive
load while shared repositories enable peer learning.

Support Independent Innovation: Finally, teachers design original projects addressing
community challenges—monitoring coastal erosion or modelling climate impacts. Cross-
disciplinary integration emerges naturally, and ongoing professional communities provide
sustained support.

Throughout this journey, introduce only one concept at a time, normalize mistakes as learning
opportunities, and prioritize locally relevant datasets. For SIDS contexts, start with visual
tools requiring minimal setup and establish teacher learning communities early. Success
comes not from rushing to advanced skills, but from increasing voluntary data use and
teachers sharing their creations—transforming Big Earth Data from an intimidating burden
into an empowering tool.

International/Regional Collaboration

17. How can SIDS be considered as a partner in safeguarding global marine ecosystems
through strong collaboration in Big Earth Data?

Due to their spatial unique locations, the marine ecosystems of SIDS face a series of severe
challenges, e.g. sea-level rise, ocean warming and acidification, frequent extreme weather
events, overfishing and illegal fishing, habitat destruction, etc. Thus, SIDS play a critical role
as partners in safeguarding global marine ecosystems through strong collaboration in Big
Earth Data. The possible resolutions are as follows:

1) Strengthen the foundational capacity for big data in SIDS: a) Providing high-value
localized data to conduct regional marine ecosystem monitoring and assessment, thereby
advancing global climate change research; b) Utilizing Big Earth Data to develop nature-
based solutions, enhance marine governance capabilities, and precisely support the evaluation
of SDG14 targets.
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2) Strengthen collaborative research between SIDS and CBAS: Ensuring the challenges of
marine ecosystems in SIDS, undertaking the specific case studies, and then broadening the
sustainable development assessments and decision-making supports.

3) Establish a regional cooperation network: Taking the lead in forming regional data
alliances, integrating multi-source data from SIDS, cultivating local data talent, and
developing a digital ocean twin platform for SIDS.

18. How can SIDS collaborate with international agencies for capacity building?

SIDS can enhance collaboration with international agencies for capacity building by adopting
a structured framework grounded in partnership, co-ownership, and sustainable institutional
development. The following integrated approach outlines key pathways to achieve effective
and enduring outcomes.

1. Strategic Alignment through Government-Led Coordination

A government-led coordination mechanism is essential to ensure that international
cooperation remains aligned with national priorities, consistent in implementation, and
impactful in the long term. Such a mechanism enables SIDS to systematically match the
specialized expertise of international agencies with the most critical capacity gaps—such as in
data systems, climate resilience, green energy, fisheries, tourism, water resources, and
agriculture. By moving beyond short-term projects toward integrated multi-year programs,
this approach ensures that capacity-building efforts directly support national development
plans, statistical strategies, and thematic frameworks such as the blue economy and climate
adaptation.

2. Co-Design and Joint Implementation of Capacity Initiatives

Moving away from traditional one-directional technical assistance, SIDS should adopt co-
design and joint implementation models for training and institutional support. Involving local
experts in identifying capacity gaps, setting learning objectives, and developing context-
sensitive tools enhances local relevance and fosters institutional integration of new
competencies. Furthermore, active participation in key workshops, forums, and conferences
helps catalyze and strengthen partnerships. These platforms facilitate substantive dialogue and
knowledge sharing, enabling the co-creation of actionable roadmaps for future collaborative
initiatives.

3. Long-Term Partnerships and Institutional Twinning

Establishing sustained partnerships between SIDS institutions, such as national statistical
offices, meteorological services, and ocean agencies and international centers of excellence
promotes continuous knowledge transfer and professional development. Institutional twinning
arrangements and regional centers of excellence can serve as vehicles for mentoring, joint

research, and capacity reinforcement. To complement these efforts, SIDS should proactively
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monitor and engage in new initiatives and programs launched by UN agencies and other
international organizations such as dedicated SIDS workshops to ensure timely participation,
contribution of local expertise, and effective resource leverage.

4. South-South and Triangular Cooperation

Collaboration among SIDS, facilitated by UN agencies and development partners, encourages
peer learning and the contextual adaptation of proven solutions. Triangular cooperation offers
a structured modality to bring together pivotal, facilitating, and beneficiary partners,
combining diverse resources and expertise to enhance impact and operational efficiency. This
model helps ensure that partnerships are inclusive, well-organized, and mutually beneficial.

5. Integrated Investment in Human Capital, Systems, and Technology

International support should strategically balance investments in human capital with
enhancements in institutional systems and technology. This includes not only technical
training and leadership development but also retention strategies for skilled professionals.
Concurrently, strengthening data governance, standard operating procedures, and institutional
frameworks helps translate individual competencies into sustainable systemic capacity.
International partners can further assist by facilitating affordable access to geospatial
platforms, Al tools, and open datasets, while supporting the establishment of ethically sound
and secure data environments. Predictable financing for training, infrastructure maintenance,
and innovation hubs remains critical to long-term sustainability.

By adopting a holistic strategy that integrates strategic alignment, co-design, long-term
partnerships, triangular cooperation, and targeted investments in people and systems,
SIDS can systematically strengthen institutional resilience, data capabilities, and
evidence-based policymaking. Such an approach will position them to more effectively
achieve the objectives of the 2030 Agenda and other global commitments.

19. How can regional cooperation be leveraged to build shared data infrastructures and
analytics capacities among SIDS?

Regional cooperation offers SIDS a powerful mechanism to overcome individual
limitations and build robust, shared data infrastructures and analytics capacities. By
pooling resources and aligning strategies, SIDS can tackle common challenges like
climate change and food security more effectively.

1) Establishing Cooperative Governance and Institutional Frameworks

* The foundation of successful regional cooperation is a shared governance model that
builds trust and standardizes processes.
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* Partnership Arrangements: Formalizing collaborations between governments,
regional bodies, and international organizations helps overcome restrictions on data
sharing.

* Policy and Standardization: Developing regional agreements on data policies,
metadata standards, and quality thresholds is crucial for ensuring that datasets from
different island states can be integrated and compared seamlessly.

2) Developing Shared Technical Infrastructures and Platforms

* A regional approach to technology can reduce costs and increase efficiency. Instead
of each nation building an isolated system, SIDS can invest in shared platforms.

* Centralized Data Platforms: Implementing regional platforms. These platforms can
support national information systems while ensuring data consistency across the region.
Cloud-Based and Space-Based Infrastructures: Leveraging cloud-based solutions and
sovereign space capabilities is emerging as a key strategy.

3) Building Collective Capacity and Fostering Knowledge Exchange

* SIDS possess valuable local knowledge, and regional cooperation creates channels
for sharing this expertise.

* Regional Training and Networks: Initiatives like the capacity-building (training
class) co-organized by international institutions in Beijing for SIDS representatives focus
on using Earth big data for Sustainable Development Goal (SDG) monitoring. Such
programs build a critical mass of local expertise in data analysis and platform
management.

In conclusion, by leveraging cooperative governance, shared technological platforms,
collective capacity buildings, SIDS can build data infrastructures that are far more
powerful and resilient than any single nation could achieve alone.

20. What approaches can strengthen collaboration among government, academia, private
sector, and international partners to foster innovation and promote open access to Big
Earth Data for SDG implementation?

To maximize the contribution of Big Earth Data to SDGs, a coordinated strategy built on
five core pillars is essential:

1. Establish Multi-Stakeholder Governance: Create a formal coordination body, such
as a National Geospatial Council, to align ministries, agencies, academia, and the
private sector with national priorities. This mechanism must be underpinned by
coherent policies, legal frameworks, and a predictable financing model that blends
public budgets, private investment, and international cooperation.



2. Build Open and Interoperable Infrastructure: Develop shared data platforms by
adopting open standards (e.g., OGC, ISO), metadata catalogs, and APIs. Making data
"open by default" and technically interoperable reduces access barriers and creates a
foundation for innovation across sectors.

3. Catalyze Innovation through Collaborative R&D: Foster practical solutions by
linking governments with academia and businesses in innovation labs and data
challenges. This co-creation approach, focused on concrete SDG problems, innovation
and technology transfer not only build trust beyond traditional metrics like financial
returns but also facilitate more robust partnerships.

4. Invest in Capacity Development and Knowledge Exchange: Strengthen long-term
collaboration through joint training, co-developed curricula, and staff exchange
programs. Building technical capacity and integrating knowledge across statistical,
scientific, and policy communities is crucial for transforming data into actionable
evidence.

5. Enhance Communication for Strategic Engagement: Translate complex data into
accessible dashboards, maps, and narratives for decision-makers and the public. This
is vital for highlighting SDG progress gaps and guiding evidence-based policy
realignment.

By integrating these pillars, including governance, infrastructure, innovation, capacity,
and communication, governments, academia, private sector and international agencies can
orchestrate effective collaboration, positioning Big Earth Data as a global public good for
achieving the SDGs.
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