Building Digital Skills with Geospatial Technologies

Nagaraja Rao Harshadeep (Harsh)

Leading-Edge Insights (LEI) Series

AfDB
Jul24, 2025 Official Use Only



Outline

 Overview

e Case Studies

e Demos

* Application in Projects

Official Use Only



A Planet in Environmental Distress
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The Elephant in the Room
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Each of us touches one place
and understands the whole In that

way .

IT each of us held a candle there,
and 1f we went in together,

we could see i1t.



Multiple sectors, multiple institutions, linked by water and natural resources...
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A new world of “Disruptive Technology”

“Disrupt” data value chains

Data Collection: Monitoring/Surveys (in-situ

sensors/loT/Biometrics, earth observation
(satellite, aerial, UAVs), crowdsourcing,
digitization...

Data Management: Telemetry, 5G, cloud
services, open data, Blockchain, ...

Data Analysis: Big data, Geospatial/
Al/Machine Learning, modeling/ scenario
analysis, script repositories,
Cloud/Edge/Quantum computing...

Data Access: Open data APIs, data
visualization, gamification, mixed reality-
AR/VR, ...

Outreach: Platforms/Social Media/Portals/
Apps/e-books/Competitions...

“Disrupt” production value
chains

e 3D/4D printing/additive

manufacturing...

o “Digital Twins”
e Automation/SCADA...

e Robotics/ Autonomous

transport...

e Advanced materials/nanotech/

biotech/genomics/energy tech/
green tech, curated meats, ag
tech...

“Disrupt” stakeholder value
chains

Virtual social networks/ Digital
Platforms...

Sharing economy...

Crowdsourcing, gamification,
competitions (e.g. hackathons,
appathons...)

Mobile money, fintech, cryptocurrency...
Blockchain enabled value chains
Maker movement/DIY/Tech Incubators...

Virtual learning/re-skilling...
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“Top-Down” Data Acquisition

Satellite & Aerial Earth Observation

Data Rescue
GIS and other datasets

Data Management

Analytics/Models

Big Data

Data Science APIs

—)

Machine Learning ChatBots

& other Al

Platforms

Cloud —)

Services

Crowdsourcing

Dashboards/Portals/Apps/e-
books/AR/VR

Stakeholder Alerts

Operational Control Rooms

Y

Manual Monitoring
Crowdsourcing

Automated Monitoring

“Bottom-up” Data Acquisition System - loT
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https://geo.worldbank.org/

We tave 700 data. ..

Of counse we have data. ..

Data, data everywthere. ..




Information & Analysis Trends

What’s Out? What’s In?
Are we part of the problem?Can we be part of the solution?

Paper Records/Publication Online interoperable OGC data
service formats/ Open APIs
Inadequate and Inaccessible Data
Free and subscription services
“Retail” info systems & modeling
“Wholesale” Cloud Analytics
Reliance on Websites and Pdfs
Separate data services and
“Have you registered first?” consumption platforms (e.g.
dashboards, Interactive
“Tell me why you need the data” documentation)
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https://www.ogc.org/standards/

Are WE part of the problem?

“But allyou need is to filla form...”

“Please write a letter to us why you want the data...”

“That department does not share data with us...”

“I know someone who knows someone with some of the data...”
“That information is in another department...”

“Its on the website - somewhere - all you need is a password that you can get
when you register for free...”

“All the data is accessible in paper reports or in a pdf format...”

“I remember seeing some of that on some website somewhere...”
“We can download and install a model to analyze the data...”

“I’m waiting to publish a few papers and then | will release the data...”
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The “New” Ways:

Can YOU be part of the solution to reduce the barriers?

Online Analysis-Ready Data Services

e Open Data APIs (Application Programming Interfaces)

e Use common standards —e.g. Open Geospatial
Consortium (OGC) formats for spatial data — especially to
provide “analysis ready” interoperable data

Online Analytical Services

e Cloud analytics

* Modeling services using open APIs and drawing upon
online data services
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“Bottom-up” Monitoring Systems

Crowdsourcing Monitoring
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http://appsolutelydigital.com/MonitoringSystems/hydrology.html
http://www.imomohub.org/

3D Printed Monitoring Stations, Kenya
3D PAWS Official Use Only


https://www.icdp.ucar.edu/core-programs/3dpaws/

360° Cameras for photos/videos

eDNA

Bioacoustics Phone/Tablet LiDAR Official Use Only



Community Monitoring
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Social, Economic, Environmental, etc.

Storms .
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Operational Use of Drone Services (e.g. in
Nigeria for Watershed Management)
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Al Al Al Al Al

Automate Repetitive, Routine Tasks

Improving Efficiency
Cheaper, faster, better Services

Improved Estimates/Forecasts
P New Jobs

Continuous learning
Wearable Al

Powering Robotics/Automation

Help address global challenges

Hallucinations

Bias
Privacy
Misinterpretation
Cybersecurity
Intellectual Property
Digital Divide
Human Rights Job/Skill Obsolescence
Energy/Water Needs

Existential Threat
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Al-facilitated data/analytics

(e.g. building/farm footprints, high-resolution forests/landcover,
elevation, flow estimations/forecasts)
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Population

Rainfall

Population/ sq.km. (2012)
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Evapotranspiratio

Streamflow

Groundwater
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https://geo.worldbank.org/home/analysis/basin/watershed/lat/11.829071929772942/lng/37.122116088867195/satellite/chirps/variable/precipitation_daily/startdate/2015-09-24/enddate/2020-10-25/analysis/3/perform/true
https://geo.worldbank.org/home/analysis/basin/watershed/lat/11.829071929772942/lng/37.122116088867195/satellite/chirps/variable/precipitation_daily/startdate/2015-09-24/enddate/2020-10-25/analysis/3/perform/true
https://geo.worldbank.org/home/analysis/basin/watershed/lat/11.829071929772942/lng/37.122116088867195/satellite/FLDAS/variable/evapotranspiration/startdate/2015-12-16/enddate/2020-12-16/analysis/9/perform/true
https://geo.worldbank.org/home/analysis/basin/watershed/lat/11.829071929772942/lng/37.122116088867195/satellite/FLDAS/variable/evapotranspiration/startdate/2015-12-16/enddate/2020-12-16/analysis/9/perform/true
https://geo.worldbank.org/home/analysis/basin/watershed/lat/11.829071929772942/lng/37.122116088867195/satellite/FLDAS/variable/soilmoisture10/startdate/2015-09-30/enddate/2020-09-30/analysis/10/perform/true
https://geo.worldbank.org/home/analysis/basin/watershed/lat/11.829071929772942/lng/37.122116088867195/satellite/FLDAS/variable/soilmoisture10/startdate/2015-09-30/enddate/2020-09-30/analysis/10/perform/true
https://tethys-staging.byu.edu/apps/geoglows-hydroviewer/
https://tethys-staging.byu.edu/apps/geoglows-hydroviewer/
https://grace.jpl.nasa.gov/data-analysis-tool/#b=ESRI_World_Imagery&l=TELLUS_GRAC-GRFO_MASCON_CRI_GRID_RL06_V2_LAND(1),OSMCoastlines(1)&vm=2D&ve=4.3174146339636295,-1.2358089398734222,49.31741463396363,18.205597310126578&pl=false&pb=false&tr=false&d=2020-09-01&tlr=months
https://grace.jpl.nasa.gov/data-analysis-tool/#b=ESRI_World_Imagery&l=TELLUS_GRAC-GRFO_MASCON_CRI_GRID_RL06_V2_LAND(1),OSMCoastlines(1)&vm=2D&ve=4.3174146339636295,-1.2358089398734222,49.31741463396363,18.205597310126578&pl=false&pb=false&tr=false&d=2020-09-01&tlr=months

Land Cover & Management Soil Erodibility Slope Length/Steepness Rainfall-Runoff

Lake Victoria

Environment

Management
Project
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Spatial Analysis
(e.g. Erosion Hotspot Mapping)

Soil Erosion estimates
at watershed level
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Complex Water Systems Models
Scenario Analysis (e.g. climate, investments
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The Data Value Chain
For Watershed Investments

Water Investments
(e.g. Surface and Groundwater
Storage, Irrigation, Hydropower,

Water Supply, Treatment, ...)

Decision Support

mplementation
Investment Preparation, Financing, Notification, ...)

Integrated Watershed Plans

Knowledge . Lo . .
(information, institutional/policies, and investments)
Tech, Climate, Env,
Planning Process X LA LT
nalytical and Stakeholder Inputs to assess impacts, trade-offs
Resource Investment (New/ Rehab;
Informatio Management Issues/ Green/Grey) & System Operation
Options/ Goals Issues/ Options/ Objectives
Models
ater balance, Systems Simulation/Optimization, Multi-Criteria, climate resilience/CC
Data Historical Climate, Flow, and Surveys Scenarios
sirEr mrrseE e | s Sl s (e.g. Groundwater, Surface Water, (investments, system
P P Snow, Glacier, Topography, Soils, operations, climate change
Water Infrastructure) scenarios,

institutional/policy)
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The Data Value Chain
Example: Deciding on Coping with Floods

Flood Coping Actions
(stakeholder actions to minimize
loss of life / livelihood)

Decision Support

issemination/Preparedness
(Stakeholder Channels — DSS, Bulletins, SMS, Radio, TV,
Social Media, Portals, Apps, Podcasts, phone, emails, ...)

Flood Early Warning & Recommendations

Knowledge

Products & Services
(Formats, Frequency, Messaging, Customization, Media)

Flood
Inundation
Forecasts

Weather Hydrologic

Informatio Forecasts Forecasts

(Seasonalto nowcasting; statistical/ hydrologic systems/ hydrodynamic, ...)

Historical Climate, Surveys & Studies “Top-Down” Data “Bottom-up” Data (from
Flow, and Flooded (detailed Digital Elevation Model, (from remote sensing/ earth field gauges, manual
area Data Soils, Geomorphology, Water observation products) reporting, crowdsourcing)
Infrastructure Status, Flood impacts)

Dat
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Al-enabled Landscape/Watershed/Catchment/Basin Profiles

Digital MRV (Measurement, Reporting & Verification) ePackaging

Stakeholder communications

Decision Support Systems (Planning & Real-time)

Payment for Ecosystem Services

Open Data/Analytics/ GeoAl

Open Science Early Alert Systems Digital Twins
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https://www.worldbank.org/en/programs/livable-planet-observatory
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https://www.worldbank.org/en/programs/livable-planet-observatory

Meet the KIDS

Data/Analytics Outreach
Platforms/Dashboards Capacity Building
Knowledge ePackaging Operational Support

https://spatialagent.org/KIDS/
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https://spatialagent.org/KIDS/

Evolving Livable Planet Observatory Resources

World Bank Geospatial Platform:

Internal: http://geo/
External: https://maps.worldbank.org/

Spatial Agent mobile app (I0S, Android)
KIDS Catalog: https://spatialagent.org/KIDS/

Official Use Only


http://geo/
https://maps.worldbank.org/
https://apps.apple.com/no/app/spatial-agent/id890565166
https://play.google.com/store/apps/details?id=org.worldbank.SpatialAgent&pli=1
https://spatialagent.org/KIDS/

KIDS: https://spatialagent.org/KIDS/
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https://spatialagent.org/KIDS/

Earth: https://earth.nullschool.net/
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https://earth.nullschool.net/

Windy: https://www.windy.com/
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https://www.windy.com/
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Livable Planet Explorer https://bit.ly/LivablePlanetExplorer
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https://www.arcgis.com/apps/instant/portfolio/index.html?appid=6d42f58d7ef84dca9af0d92340003764
https://bit.ly/LivablePlanetExplorer
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Live Demos

World Bank:

e World Bank Geospatial Platform: https://maps.worldbank.org/
e |Livable Planet Observatory: https://bit.ly/LivablePlanetExplorer
e KIDS Catalog: https://spatialagent.org/KIDS/

External
e Google Earth Pro/ http://earth.google.com/

 Watershed Delineator: https://mghydro.com/watersheds/
e FAO EarthMap: https://earthmap.org/
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https://maps.worldbank.org/
https://www.arcgis.com/apps/instant/portfolio/index.html?appid=6d42f58d7ef84dca9af0d92340003764
https://bit.ly/LivablePlanetExplorer
https://spatialagent.org/KIDS/
http://earth.google.com/
https://mghydro.com/watersheds/
https://earthmap.org/

Geospatial in Projects

Corporate Scorecard: https://scorecard.worldbank.org/
GEF Portfolio

GEF-WB Storymap

Nigeria: https://bit.ly/NigeriaWebApp
India: River Health
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https://scorecard.worldbank.org/
https://maps.worldbank.org/toolkit/gef?gef=true&status=active
https://storymaps.arcgis.com/stories/1e0dfdcf048c4ab0ac25c38120b3566f
https://bit.ly/NigeriaWebApp
https://www.arcgis.com/apps/instant/portfolio/index.html?appid=ce7ea3c2314848f786d4af0e26c13490

Disrupt or Be Disrupted!
Thanks!

A

|
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