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Geographic Information Systems (GIS), Earth
Observation, and Resources Utilization




Addressing Global Challenges: Data Integration
and Geospatial Technologies




“Leave No One and No Place Behind”

Social Dimension and Spatial Dimension

Combines two crucial principles from global development and geospatial

management: integration of people and places in development efforts.

 All people have access to essential services and opportunities for a
better quality of life.

 Every location is represented in data and included in development
strategies.

This is critical in tackling challenges such as:

Climate Change: Incorporating vulnerable populations and degraded regions into climate adaptation
and mitigation strategies.

Disaster Risk Reduction: Including all communities and geographic areas in disaster preparedness
and recovery efforts.

Sustainable Development: Promoting equitable growth that balances progress between urban
centers and rural areas globally.
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Traditional vs. New Data Sources for DRR and SDGs

Traditional Data Sources:

« Population and household censuses, surveys, and economic studies.

 Administrative records (civil/vital registration, customs, water, electricity, cadaster systems).
* Provide a broad understanding of national development trends

New Data Sources:
« Geospatial Information Systems (GIS) and Earth Observations (EO) technologies (satellite imagery,

drones, aerial surveys).

« Provide real-time, high-resolution, and disaggregated data (by location, socio-economic,

demographic).
Integrating EO and GIS data with traditional W w0 cleAN TR susTABE s
sources is essential for achieving the SF targets POVERTY ¢
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What are Earth Observations?

“As a subset of geospatial information, Earth Observations (EO) are an all-encompassing term for
data and information collected about our planet, whether atmospheric, oceanic or terrestrial. These
EO includes space-based or remotely sensed data, as well as ground-based or in situ data. EO data
is borderless, impartial and inclusive for all.”
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Empowering Decision-Making with Geospatial
Tools and Global Collaboration




UN-GGIM > Implementing the 2030 Agenda with geospatial information

* The 2030 Agenda for Sustainable Development emphasizes leaving no one behind and calls for high-quality,
disaggregated data.

« Geospatial information and new data approaches are crucial for measuring progress toward the SDGs at local
levels.

= United Nations Integrated Geospatial Information Framework (UN-IGIF)

= Working Group on Geospatial Information of the Inter-Agency and Expert
Group on the Sustainable Development Goals Indicators (IAEG-SDGS)

= The SDGs Geospatial Roadmap English French Spanish
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https://ggim.un.org/UN-IGIF/
https://ggim.un.org/UNGGIM-wg6/
https://ggim.un.org/UNGGIM-wg6/
https://storymaps.arcgis.com/stories/226e3f606f7940e1b5738e5bcab0cef3
https://ggim.un.org/documents/SDGs-Geospatial-Roadmap.pdf
https://ggim.un.org/documents/La-feuille-de-route-geospatiale-des-ODDe.pdf
https://ggim.un.org/documents/La-hoja-de-ruta-geoespacial-de-los-ODS.pdf

United Nations Integrated Geospatial Information Framework (UN-IGIF)

The UN-IGIF is based on 9 Strategic Routes in 3 main areas of influence

Global Statistical Geospatial Framework (GSGF)

» The GSGF integrates geospatial and statistical data.
« lIts five principles enable standardized data for decision-making.
» The data supports development goals, including the 2030 Agenda.

GSGF 5 Principles

Use of fundamental geospatial infrastructure and geocoding
Geocoding of unit record data in a data management environment
Common geographies for the dissemination of statistics
Statistical and geospatial interoperability

Accessible and usable geospatially enabled statistics
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The Integrated
Geospatial
Information
Framework
provides a basis
and guide for
developing,

integrating and
strengthening
geospatial
information
management.
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Home - One UN Geospatial Situation Roo

One/'UN Geospatial Situation Room™

 The One UN Geospatial Situation Room centralizes UN geospatial data for decision-making.
* |t offers webmaps, apps, and geospatial knowledge across UN themes.
« Created following a UN-GGIM decision, it aligns with the UN Data Strategy.

UN-GGIM UN-IGIF UN

mmit f Experts on :
GIoCbOaI GeJ:;ga?iaf Ir?fo:rsngtion Integrated Geospatial Data Commons for

Management Information Framework the SDGs Om_]e_/) Malpg @n@ Huma‘nﬂty/J

472 360+ 5 /

o]
&Cﬁ) Entities &2 Network Members @ Nexus Apps L@j Priority Data Themes




Working Group on Geospatial Information for Disaster Risk Management

« The group was formed in August 2015 to develop a strategic framework for Disaster Risk Reduction.
|t aims to ensure timely access to geospatial information for decision-making in disaster management.

The Working Group invites stakeholders to help maintain the global disaster risk reduction inventory
through ongoing surveys:

o DRR Geospatial Information & Services Platforms Inventory Survey

o DRR Organizations Inventory Survey

The Global Statistical and Geospatial Framework (GSGF) e-Learning Tools
UN-GGIM - Country reports

Disaster related statistics framework (English selfpaced): Online Course
DeslInventar as a Disaster Information Management System

EMDAT - Emergency Management Disasters Database
Group on Earth Observations (GEO): EARTH OBSERVATIONS FOR IMPACT

Data and Digital Maturity for
Disaster Risk Reduction
Informing the Next Generation of

,//// Disaster Loss and Damage Databases

UNDP: DDRRMM White Paper
DDRRMM Maturity Calculator



https://survey123.arcgis.com/share/34c2d3f82e02401daf2faa4b1e0eb484
https://survey123.arcgis.com/share/b35c80ca870649e082b56cf86e59a909
https://www.ipgh.org/mx/?page_id=4347
https://ggim.un.org/country-reports/
https://siap-elearning.org/course/view.php?id=123
https://www.desinventar.net/whatisDISendai.html
http://www.emdat.be/
https://earthobservations.org/
https://www.undp.org/sites/g/files/zskgke326/files/2022-09/DDRRMM%20White%20Paper%20Version%204.0%20%28FINAL%29_1%20September%202022.pdf
https://www.undp.org/sites/g/files/zskgke326/files/2022-09/DDRRMM%20Maturity%20Calculator%20%28Element%20Level%29%20-%20V1.4%5B95%5D.xlsx

Geospatial Solutions in Action: Tools,
Applications, and Collaboration




Disaster Impacts in Sub-Saharan Africa: Key Facts
GAR Special Report 2024 Cyclone Freddy

K BN

« Cyclone Freddy (2023): Killed over 400 people in Madagascar,
Mozambique, and Malawi, leaving extensive damage.

« Horn of Africa Drought (2020-2023): Over 30 million people in
Ethiopia, Kenya, and Somalia faced severe food insecurity due to
drought.

* Floods and Displacement: 45,000 asylum seekers fled to Kenya
from Somalia in 2023, driven by drought and food shortages.

NAA Earth Observatorv j
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* Food Insecurity: By 2024, 29.9 million people across the Horn of
Africa are in crisis or worse (IPC3+ levels).

« Livestock Loss: The drought led to 9.5 million livestock deaths,
severely affecting livelihoods.
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https://live.staticflickr.com/65535/52783124755_7d319ff7ba_w.jpg
https://earthobservatory.nasa.gov/images/150712/worst-drought-on-record-parches-horn-of-africa
https://africacenter.org/spotlight/african-conflicts-displace-over-40-million-people/

Disaster Management Cycle: Leveraging GIS and EO

PREPARATION

MITIGATION

DISASTERS

DISASTER

e Before Event

e

Disaster Management Cycle

RECOVERY

e After Event

DATABASE

Real-time Monitoring and
Early Warning Systems

Hazard Mapping and
Zonation

Vulnerability and

Visualizing real-time
hazard data

Creating hazard maps,
identifying high-risk
areas

Integrating socio-
economic data with

Monitoring hazards with
satellite-based data

Providing satellite
imagery for hazard
monitoring

Assessing exposure using

ROLE/FUNCTION GIS APPLICATION EO APPLICATION EXAMPLES
RESPONSE

Global Disaster Alert and

Coordination System (GDACS)

Flood Inundation Mapping,

Flood Hazard Mapping and

Flood Risk Mapping in Malaysia

Drought vulnerability in Kenya

Exposure Assessment land use/population data
Floods Populetion s hazard info /pop
Earthquake Topography/ LULC
Cyclone 1 ; (Land Use & Land Cover)
Landslides & Avalanches Terrain/Elevation Information
olog el Diaastans :.:l?y t Visualizing risk
L Aaciou haastars ) ot o Risk Communication and [ - Creating visual Community mapping exercises
information for . . ) .
\ Pl Community Engagement . representations of risk in the Philippines
community engagement
COMMUNICATION LINK
GROUND TRUTH
Satellite . - . . .
Drone/UAV Imagery Situati I / Real-time Data Providing real-time data  Cyclone Idai 2019 in
ituational awareness . - . . .
“:,"s"“'“"’ Aerial Vehicle) Aerial -Photograph : o Integration for aiding on disaster Mozambique/ Australian
G Field attribute Data Real-time Monitoring . . !
Internet response efforts extent/thermal imaging  Bushfires 2019-2020
\ J/
: . Using pre- and post- L _
SE Ao =B Mapping affected areas . . Damage mapping in Haiti post-
S L disaster imagery for
Estimation Damage Prone/Risk/ Forstaet o Population & Htioin Coordination and estimating losses q X 2010 earthquake
Infrastructure Vulnerability the Disaster Route/Solution Properties at Risk Recovery amage assessmen
Zone Maps

Find more here: https://www.sgligis.com/gis-in-disaster-management/



https://gdacs.org/
https://gdacs.org/
https://www.mywp.org.my/wp-content/uploads/2013/06/Paper-6-Flood-Hazard-Maps-An-Update.pdf
https://www.mywp.org.my/wp-content/uploads/2013/06/Paper-6-Flood-Hazard-Maps-An-Update.pdf
https://www.mywp.org.my/wp-content/uploads/2013/06/Paper-6-Flood-Hazard-Maps-An-Update.pdf
https://www.mdpi.com/2073-4441/6/6/1515
https://www.sciencedirect.com/science/article/abs/pii/S1001074216314693
https://www.sciencedirect.com/science/article/abs/pii/S1001074216314693
https://www.preventionweb.net/collections/cyclones-idai-and-kenneth-2019#:~:text=Introduction,more%20than%20three%20million%20people.
https://www.preventionweb.net/collections/cyclones-idai-and-kenneth-2019#:~:text=Introduction,more%20than%20three%20million%20people.
file:///C:/Users/MCAMARA5/Downloads/feart-09-566891.pdf
file:///C:/Users/MCAMARA5/Downloads/feart-09-566891.pdf
file:///C:/Users/MCAMARA5/Downloads/remotesensing-10-01689.pdf
file:///C:/Users/MCAMARA5/Downloads/remotesensing-10-01689.pdf
https://www.sgligis.com/gis-in-disaster-management/

Producers of free, high-quality EO and RS data

EarthExplorer

Search Criteria Additional Criteria

2. Select Your Data Set(s)

NP hing fon |
Check the boxes for the data set(s) you want to search. When ¥ -
done selecting data set(s), click the Additional Criteria or Results 7
buttons below. Click the plus sign next to the category name to
show a list of data sets.

Seattle, ||

’ [ use Data Set Prefilter (whats This?) ‘

Data Set Search: | | ‘

This data set list is cached for performance. If your user
permissions have changed or you are not seeing an
expected dataset, click here to refresh your list

[-Aerial Imagery
*-AVHRR

[#-CEOS Legacy
#-Commercial Satellites

OTHERS: [ Declassified Data

European Space Agency (ESA) - Copernicus Open Access Hub

JAXA Global ALOS

Planet NICFI

Copernicus Climate Data Store (CDS)

Sentinel Hub

UNAVCO

NOAA CLASS (Comprehensive Large Array-data Stewardship System)

SDGSAT-1 Satellite Data - CBAS China

FROM IMAGERY TO IMPACT: UNOSAT - UNITAR: Mapping Service

Geospatial Information Technology (GIT) in Fragile Contexts E-learning Course

US Geological
Survey (USGS)-

azUSGS
science for a changing world

EarthExplorer

Google Earth
Engine

NASA Earthdata

% | EARTHDATA Find 2 DAAC -

EARTHDATASEARCH

s Browse Portals @

:
Y Filter Collections

Features
Available in Earthdata Cloud
Customizable @
Map Imagery

Keywords

Platforms

Instruments

Organizations v

D



https://scihub.copernicus.eu/dhus
https://www.eorc.jaxa.jp/ALOS/en/index_e.htm
https://www.planet.com/nicfi/
https://cds.climate.copernicus.eu/
https://www.sentinel-hub.com/
https://www.unavco.org/data
https://www.class.noaa.gov/
https://earthexplorer.usgs.gov/
https://earthexplorer.usgs.gov/
https://earthengine.google.com/
https://earthengine.google.com/
https://earthdata.nasa.gov/
https://unosat.org/
https://unosat.org/
https://event.unitar.org/full-catalog/geospatial-information-technology-git-fragile-contexts

Fire detection and control system of the JST/JICA project on wildfire
and carbon management in a peat forest in Indonesia

Fire detection Observation by satellites
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Fire information via
SMS to firefighters

Firefighters

Ground water level estimation


https://www.sciencedirect.com/science/article/pii/S2212420918304801
https://www.sciencedirect.com/science/article/pii/S2212420918304801

Earthquake spatial probability and hazard estimation using various

explainable Al (XAl) models at the Arabian peninsula
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https://www.sciencedirect.com/science/article/pii/S2352938523000861
https://www.sciencedirect.com/science/article/pii/S2352938523000861

Other Resources

« EO Supporting the Sustainable Development Goals:

A wide list of success stories categorized according to the United
Nations Sustainable Development Goals (UN SDGs)

« Special Issue “EO Solutions to Support Countries Implementing the
SDGs"

* Mobile Data Collection Apps
KoboToolbox
ODK Collect (Open Data Kit)
Survey123 for ArcGIS
Fulcrum
Epicollect5
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https://earsc-portal.eu/display/EOwiki/EO+Supporting+the+Sustainable+Development+Goals
https://sustainabledevelopment.un.org/?menu=1300
https://sustainabledevelopment.un.org/?menu=1300
https://www.mdpi.com/journal/remotesensing/special_issues/SDG
https://www.mdpi.com/journal/remotesensing/special_issues/SDG

Cooperation, Collaboration and Partnerships

Global Frameworks and Initiatives: Partnerships through frameworks, UN-IGIF promote
standardized geospatial data use for SDGs and DRR

Public-Private Partnerships: Collaboration with organizations like NASA, ESA, and
private platforms (e.g., Google Earth Engine) provides access to advanced geospatial
tools and data sharing.

Inclusive Approaches: The "Leave No One and No Place Behind" principle integrates
marginalized communities and remote areas into disaster and climate strategies.

Regional Cooperation: Organizations like IGAD and ECCAS harmonize disaster data and
policies across Africa, fostering collaboration.

Cross-Government Collaboration: Coordination between NSOs, NDMAs, and geospatial
agencies is essential for efficient disaster data sharing and harmonization.
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Opportunities and Challenges

» Real-Time Monitoring: EO and GIS technologies enable real-time disaster risk monitoring, improving early warning
systems and resource allocation.

« Capacity Development: Increased focus on building technical skills in developing countries for effective EO data
utilization.

» Open Data Access: Platforms like Copernicus provide free, high-resolution satellite data for global use.

« Alignment with Global Frameworks: Consistency with the Sendai Framework, SDGs and Paris Agreement creates
opportunities for international support and cooperation.

« Data Gaps: Limited infrastructure and technical expertise in developing countries hinder full adoption of EO and
GIS technologies.

» Integration Issues: Difficulty in harmonizing traditional and geospatial data for effective decision-making.
» Cost Barriers: High financial costs associated with processing EO data, especially for low-resource countries.

» Geopolitical Concerns: Restricted access to sensitive geospatial data due to national security and sovereignty
concerns.

4t Global Expert Forum for Producers and Users of Disaster-related Statistics -
28 October 2024 to 1 November 2024
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