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Groundwater Management Challenges

Information
Understanding and monitoring 
groundwater systems (e.g. aquifers, 
extraction, recharge, quality)

Analytic insights into specific 
groundwater links to water cycle and 
inform longer-term planning and 
shorter-term operational decision 
support

Institutions
Institutional arrangements to work 
across spatial and sectoral scales

Capacity, policies, and instruments to 
effectively manage groundwater 
effectively and sustainably

Investments
Planning and operation of extraction 
and recharge investments in a systems 
context

Development and climate scenario-
based investment planning considering 
technical, environmental, social, 
economic, financial, institutional, and 
other sustainability aspects



Source: MARVI

The Groundwater Elephant

https://gripp.iwmi.org/natural-infrastructure/water-storage/managing-aquifer-recharge-and-sustaining-groundwater-use-through-village-level-interventions-in-india-2/


A new world of “Disruptive Technology”

“Disrupt” production value chains
• 3D/4D printing/additive 

manufacturing…
• “Digital Twins”
• Automation/SCADA…
• Robotics/ Autonomous transport…
• Advanced materials/nanotech/ 

biotech/genomics/energy tech/ green 
tech, 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…

“Disrupt” data value chains
• Data Collection: Monitoring/Surveys (in-situ 

sensors/IoT/Biometrics, earth observation 
(satellite, aerial, UAVs), crowdsourcing, 
digitization…

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

• Data Analysis: Big data, Geospatial/ 
AI/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… http://www.appsolutelydigital.com/dt/

https://olc.worldbank.org/content/quick-primer-disruptive-technology
http://www.appsolutelydigital.com/dt/


MC4 - 840 

http://spatialagent.org/KIDS/

http://spatialagent.org/KIDS/


Mashreq Water Data Portal
https://spatialagent.org/Mashreq

https://spatialagent.org/Mashreq


Mashreq Water Knowledge Portal
https://spatialagent.org/Mashreq/filter.html

https://spatialagent.org/Mashreq/filter.html




Draft E-Book: https://spatialagent.org/MashreqDTGW

https://spatialagent.org/MashreqDTGW


Draft E-Book: https://spatialagent.org/MashreqDTGW

https://spatialagent.org/MashreqDTGW


Cloud 
Services

“Bottom-up” Data Acquisition System  IoT
Manual Monitoring

Crowdsourcing
Automated Monitoring

“Top-Down” Data Acquisition System

Satellite & Aerial Earth Observation

Data Rescue
GIS and other datasets

Data Management

Analytics/Models

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

Stakeholder Alerts

Operational Control Rooms
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Machine Learning
& other AI

ChatBots
Crowdsourcing

Platforms
APIs

Big Data
Data Science



Waterbody Area Dynamics (GEE)



Watersheds, Topography



Drone Services
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High-Resolution Drone Services & Online Insights





Large Displays TouchScreens

Touch Tables

Touch Projectors

Physical Interactive Models

VR



Presentation: Remote Supervision Tools for Dam Safety

https://worldbankgroup.sharepoint.com/sites/waterpractice/SitePages/Detail.aspx/Events/mode=view?_Id=2643&SiteURL=/sites/waterpractice


Presentation: Remote Supervision Tools for Dam Safety

https://worldbankgroup.sharepoint.com/sites/waterpractice/SitePages/Detail.aspx/Events/mode=view?_Id=2643&SiteURL=/sites/waterpractice


Thanks!
Nagaraja Rao Harshadeep (Harsh)
Global Lead (Disruptive Technology)
Environment, Natural Resources & Blue Economy Global Practice
The World Bank
1818 H St NW
Washington DC 20433
harsh@worldbank.org

Download the Spatial Agent App at: http://apps.worldbank.org

Disrupt or Be Disrupted!

http://spatialagent.org/KIDS/

http://spatialagent.org/Mashreq/

mailto:harsh@worldbank.org
http://apps.worldbank.org/
http://spatialagent.org/KIDS/
http://spatialagent.org/Mashreq/
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