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There are many Climate Resilience 
initiatives undertaken…

Information Institutions Investments

• Monitoring
• Analytics
• Decision 

Support
• Documentation
• …

• Staffing
• Capacity 

Building/Training
• Collaboration
• …

• New/Rehab
• Hard/Soft
• Green/Grey
• Planning/ 

Implementation
/ Operations / 
M&E

• …



Managing 
Sustainability 
Challenges…



Information
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A new world of “Disruptive Technology”

“Disrupt” production value chains

“Disrupt” stakeholder value 
chains

“Disrupt” data value chains



Flood Coping Actions 
(stakeholder actions to minimize 

loss of life / livelihood)

Flood Early Warning & Recommendations

Flood 
Inundation 
Forecasts

Weather 
Forecasts

Hydrologic 
Forecasts

Surveys & Studies
(detailed Digital Elevation Model, 

Soils, Geomorphology, Water 
Infrastructure Status, Flood impacts)

Historical Climate, 
Flow, and Flooded 

area Data

“Top-Down” Data
(from remote sensing/ 

earth observation 
products)

“Bottom-up” Data 
(from field gauges, manual 
reporting, crowdsourcing)

Decision Support

Knowledge

Information

Data

Models
(Seasonal to nowcasting; statistical/ hydrologic systems/ hydrodynamic, …) 

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

Dissemination/Preparedness
(Stakeholder Channels – DSS, Bulletins, SMS, Radio, 

TV, Social Media, Portals, Apps, Podcasts, phone,  
emails, …) 

The Data Value Chain
Example: Deciding on Coping with Floods





Cloud Analytics

AI AI AI AI AI…
Pattern Recognition/ Gap filling/Forecast

Data Creation

GenAI/GeoAI



Information
• Open Data; Free/Open Cloud Analytics; AI (Training data); 

ePackaging
• Access of products and services to all relevant stakeholders
• Other Innovations (e.g. financing, institutional, investments, 

performance-based incentives)
• Not one and done – need for continuous innovation





…

GHG inventory, 
Improved access to 
WMO climate data, …

Water quality, air quality, 
biodiversity, erosion, 
sedimentation, …

Flows, groundwater 
water levels, soil 
moisture, water 
infrastructure…

Flood inundation, 
disaster impacts, …

Livable Planet Online Data Repository
(geotagged and time-stamped)

Data Sources
(from country/regional/global sources)

Earth Observation
(satellites, aerial 
surveys, drones)

In-situ Observations
(Gauges/sensors, lab 
testing)

Traditional data records, 
Data Rescue, Citizen 
science/ Crowdsourcing

Application Services
(AI-fueled analytics & customized dashboards)

Data Chatbot 

Early Alerts (e.g. for 
hydrometeorological 
disasters)

Agricultural Advisories - 
even for smallholders 
(e.g. for farm conditions, 
crop health, yield 
forecast, markets, etc.)

Sector/Spatial Planning 
and Operational 
Decision Support 
Systems

Open Science…

Crop yields, crop 
registries, …

Digital MRV 
(Measurement, 
Reporting & Verification) 
for Carbon 
sequestration/ecosyste
m services

Harmonization

Interoperability

Open Cloud 
Services/APIs

Feedback on 
quality

Critical data needs

Access stats

Feedback

Additional needs



Evolving Livable Planet Observatory Resources
World Bank Geospatial Platform:

External: https://maps.worldbank.org/ 
Spatial Agent mobile app (iOS, Android)
KIDS Catalog: https://spatialagent.org/KIDS/ 

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/


Institutions



Institutions

• Meaningful USE – stakeholders should miss it when gone!
• Integration into data value chain, business processes 
• Adequate $
• Meaningful stakeholder involvement
• Internships/Visiting Experts/Innovative Engagement
• Partnerships
• Shared Vision Collaboration

Data

Information

Knowledge

Wisdom to 
make Decisions



The Elephant in the Room

…
Each of us touches one place
and understands the whole in that 
way.
…
If each of us held a candle there,
and if we went in together,
we could see it. 



Watershed Boundary

Irrigation

Navigation

…Need for spatial and sectoral convergence…

Industry
Urban WSS

Precipitation

Agriculture Ministry/Department/Agency…

Irrigation Department

Rural Water Supply Department
Urban Water Supply Department

Power Department/Utilities

Livestock Department

Industry Department

Environment Department

Fisheries Department
    River Restoration
Protected Areas Mgmt.

Transport Department
Tourism Department

Central, State, district, local govts.
  Surface & Ground water
     Investment Institutions

Reservoir

Recreation

Hydropower

Forest Department

Basin/Sub-basin Organizations
   Watershed User Associations/Catchment Committees, WUAs
     Transboundary Institutions

Fishing

Rainfed Agr

Livestock

Forest

Rural WSS

Irrigation

Groundwater

Infiltration / Recharge

Base Flow / Pumping

Groundwater Inflow

Groundwater Outflow

Runoff

Return Flow

Community Use

Wetlands / Environment

Farmers, Private Sector, Local Govt., CSOs, Academia, General Public …

Multiple sectors, multiple institutions, linked by water and natural resources…
A Typical Landscape…

Social Development

Digital Transformation

Marine Area Depts

Labor/Jobs Depts

Water Resources Agencies

Climate





MC4 - 840 

http://spatialagent.org/KIDS/

http://spatialagent.org/KIDS/


Investments



Chute Spillway Gabions

Drop Pipe

http://www.omafra.gov.on.ca/english/engineer/facts/88-059.htm 

Terraces

Check Dams

On-Farm Systems

Ultrasonic Algal Control

http://www.omafra.gov.on.ca/english/engineer/facts/88-059.htm


Agricultural Practices (e.g. 
Conservation Agriculture)

Live Check Dams

Grassing

Buffer Strips

Afforestation

GeoTextiles

Combinations



Solar-covered Canals

Green Corridors

Green Infrastructure & Climate-Smart Watershed 
Investments

Floating GardensFlood Protection

Source: Mekelle University & MetaMeta
https://www.researchgate.net/publication/302590574_Water_harv
esting_from_roads_climate_resilience_in_Tigray_Ethiopia 

Floating Solar

Roads & Water Management

Solar Pumps & 
Improved Irrigation

Improved Agriculture

https://www.researchgate.net/publication/302590574_Water_harvesting_from_roads_climate_resilience_in_Tigray_Ethiopia
https://www.researchgate.net/publication/302590574_Water_harvesting_from_roads_climate_resilience_in_Tigray_Ethiopia


Investments
• Capacity, coordination for planning, implementation, operation, 

monitoring, replication/scaling
• Adequate $ - planning, capital, O&M



Overall – the bigger picture…
• Move from retail to wholesale; from closed databases to open data 

services; free/open cloud analytics & visualization
• Integrated spatial, multi-sectoral, multi-institution perspectives
• Link to and help integrate existing and ongoing initiatives; emerging 

global good practices
• Long-term institutionalized view – not project-by-project
• Meaningful stakeholder participation, Inhouse capacity, 

Communities of Practice, Partnerships
• Adequate and continuous innovation, services, adaptive 

management, and financing
• Monitor, Document & Learn!  Identify low-hanging fruit…
• Continuously innovate!



Thanks!
Disrupt or Be Disrupted!

https://maps.worldbank.org/ 
https://spatialagent.org/KIDS/
https://bit.ly/LivablePlanetExplorer 

https://spatialagent.org/KIDS/
https://bit.ly/LivablePlanetExplorer

	�Sustaining Development Initiatives on Climate Resilience��Nagaraja Rao Harshadeep (Harsh)�Global Lead (Disruptive Tech.)�harsh@worldbank.org�
	There are many Climate Resilience initiatives undertaken…
	Managing Sustainability Challenges…
	Information
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Information
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Institutions
	Institutions
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Investments
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Investments
	Overall – the bigger picture…
	Slide Number 25

