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In the BegInnIng…







Data

Then…



Analytics

Some Graphics: Grant Milne, The World Bank

Then…



There are many ongoing changes…

Urbanization

Rising Expectations

Climate Change

Disruptive Technology

What IS Disruptive Tech?



“DISRUPT” ANALYSIS

· Data Collection: Monitoring/Surveys (in-situ sensors/IoT, Earth 

Observation, UAVs, crowdsourcing…); Digitization

· Data Management (telemetry, cloud services, open data, Blockchain, 

…)

· Data Analysis (Big data, Geospatial/AI/Machine Learning, modeling, 

script repositories …)

· Data Access (open data APIs, data visualization, gamification, mixed 

reality-AR/VR, …)

· Outreach: Platforms/Portals/Apps/e-books/Competitions



“DISRUPT” PRODUCTION

· 3D printing/additive manufacturing

· Automation/Robotics/automated transport

· Advanced materials/nanotech/biotech/clean tech/ smart energy/ smart farms…



“DISRUPT” INTERACTION

· Social Media

· Knowledge/Learning Platforms

· Crowdsourcing, gamification, competitions

· Mobile money, Fintech

· Maker movement/DIY/Tech Incubators

· Sharing economy



https://olc.worldbank.org/content/quick-primer-disruptive-technology



A new world of “Disruptive Technology”

“Disrupt” production

· 3D printing/additive 

manufacturing

· Automation/Robotics

/automated transport

· Advanced 

materials/nanotech/ 

biotech/distributed 

energy/green tech…

“Disrupt” interaction

· Crowdsourcing, gamification, 

competitions (e.g. 

hackathons, appathons)

· Mobile money, Fintech

· Maker movement/DIY/Tech 

Incubators/OLC 

· Sharing economy, Mobile 

learning

“Disrupt” decision making

· Data Collection: Monitoring/Surveys (in-

situ sensors/IoT, Earth Observation, UAVs, 

crowdsourcing…); Digitization

· Data Management (telemetry, cloud 

services, open data, Blockchain, …)

· Data Analysis (Big data, 

Geospatial/AI/Machine Learning, 

modeling, script repositories …)

· Data Access (open data APIs, data 

visualization, gamification, mixed reality-

AR/VR, …)

· Outreach: Platforms/Social 

Media/Portals/Apps/e-books/Competitions



All Companies will be Data Companies…

Two-thirds of the jobs todays kids will pursue haven’t even been invented yet…

90% of the World’s data has been produced in the last 2 years…

• IoT can add US$2.7-6.2 trillion annually by 2025…
• Autonomous transportation could have a US$7 trillion annual revenue stream…
• Blockchain will deliver US$3.1 trillion in value by 2030…
• AI will add US$15 trillion to the global economy by 2030…
• AR/VR will disrupt a US$30 trillion industry…
• 3D printing will disrupt the US$30 trillion manufacturing sector…
• Robots could disrupt the US$15.5 trillion construction industry…
• Clean energy tech could be a US$50 trillion industry…
• The sharing economy could be $335 billion by 2025…
• Nanotechnology is already a US$1trillion industry…
• Fintech eyes US$124 trillion of transfer payments…



Online Services

Green Energy

Broadband & 
Smartphone Access

Access to a new world of 
Data, Information, 

Knowledge and Services

Sensors/IoT
(e.g. for soil moisture)

Drones/UAVs
(e.g. for monitoring, 

seeding, delivery)

Making “smart development” wrt climate, water and natural 
resources, energy, food, waste, mobility, knowledge, services, 
networks…

3D Printed Infrastructure

Planning

Disruptive tech could change Development

Apps, e-services & e-learning



Benefits of using emerging technology

• Cheaper, faster, better, …
• More participatory, information-based decisions
• Do things not possible before, smaller world…

Risks of using emerging technology

• Traditional jobs becoming obsolete
• Changes in decision making
• Privacy, Cybersecurity, Pace of change…



River Basin Boundary

Irrigation

Navigation

…Need for a shared multi-sectoral vision supported by modern 
information, institutions, and investments…

Industry

Urban WSS

Precipitation

Agriculture Department

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

National, Sub-National, local govts.
Surface & Ground water Agencies

Investment Institutions

Reservoir

Recreation

Hydropower

Forest Department

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

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., NGOs, Academia, General Public …

Multiple sectors, multiple institutions, linked by water and natural resources…
A Typical Watershed/Basin…



Disruptive Tech can change individual “sectors”
Doing things differently…

Water registry, blockchain…



Doing different things…
Disruptive Tech can change individual “sectors”

Platforms



Watch 
This 

Space!



Many multi-sectoral implications (incl. for the Amazon!)

70% of agricultural land is 
used for pasture (~28m km2)!

A third of global agricultural 
water use is for fodder! ~

14 mi8 oz

Water Use GHG Emissions  Land Use Production Cost



Livestock:
•Supports 1.3 billion people
•40% of global value of agricultural output



Fundamental Project Design Implications

Solar-covered Canals

Floating Solar



Of course we have data…

We have NO data…

Data, data everywhere…



Big Data – In the Sky
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Source: Si Gou, The World Bank & Prof. Bingfang Wu, Chinese Academy of Sciences



In-Situ Sensors

Big Data – on the ground…

Wisdom of the Crowd

Citizen Science
Citizen Engagement
E-Surveys/Service Ratings



27

Cloud 
Services

“Bottom-up” Data Acquisition System à IoT

Manual Monitoring Automated Monitoring

“Top-Down” Data Acquisition System

Satellite & UAV Earth Observation

Data Management

Analytics/Models/Visualization

Web Portals/Apps/e-books

Stakeholder Alerts

Operational 
Control RoomsMachine Learning/AI Crowdsourcing

Platforms
Open Data/APIs
Big DataGIS & other 

datasets

Data Rescue



Illustrative Decisions to be Supported



Illustrative Interactive Dashboards
Example for a Hydropower Dam Operation

Decisions to be Supported: When to release?  How much to release?

Climate
• Rainfall in upstream watershed 

(GPM, in-situ gauges/radar, 
CHIRPS, …) – current & historical

• Weather forecasts (short-term, 
seasonal); Storm tracks

• Snowmelt estimates (if 
relevant)…

Flows
• Current and historical flows (from 

in-situ observations, satellite 
estimates where possible)

• Dam inflow forecasts (e.g. from 
GEOGLOWS Global Streamflow 
Forecasting, local forecasts)…

System Levels
• Current and historical 

levels of this dam’s 
reservoir as well as other 
storages in system (e.g. 
from satellite, in-situ 
gauges)…

Downstream
• Irrigation status (crops, crop 

stage from earth observation 
and in-situ)

• Soil and sub-surface soil 
moisture, groundwater (from 
earth observation and in-situ)…

Other Data & Analytics
• Inundation forecasts
• Power demands and supply forecasts
• Systems water infrastructure needs
• Systems model to explore E&S 

implications of alternative dam 
operations

• Hi-resolution Satellite data
• Survey App/ Crowdsourced data

• …

Need to draw upon global and other accessible data and analytic services to make interactive maps, graphs, and analytics for 
such decision support dashboards that are accessible on portals, apps, e-books, touchscreens, etc.

…



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



Modernizing Institutions (e.g. “Water Centers”)

Collaborative 
Workspaces/Internships

Document, 
Map & Digital 
Library

Computer Training Room Audio/Video-Conferencing/ 
Distance Learning/ Helpdesk

Situation/ Decision Rooms

Innovation Marketplace

Knowledge 
Repository

Monitoring 
Hub

Knowledge 
Tools/Products

Targeted 
Research

Outreach & 
Capacity-Building

Institutional 
Support

Collation Analysis Use

Competitions (e.g. Hackathons)



Ethiopia: Tana and Beles Integrated Water Resources Management Project
Thanks JB for some of the photos!

Meaningfully Involving Communities
(incl. Community Monitoring in Tana-Beles Project, Ethiopia)



Tech-enabled Competitions/Expos
Hackathon/Appathon/Design Competition
Technical Expos
X-Prize



Tangible 
Landscape





Download free from: http://apps.worldbank.org OLC Resource Page and Blog
ioS (iPad and iPhone): search “Spatial Agent” on Appstore or from http://apple.co/2eVu5xJ
Android Draft version

Spatial Agent App
A new world of data and analytics at your fingertips!

Contact: harsh@worldbank.org



Try our new draft global HydroInformatics Platform to illustrate open services…

http://spatialagent.org/HydroInformatics
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Seoul



































Disruptive Technology

• Interactive Literature and Multi-media reviewsRapid research

• Customized Google Earth Engine analytics

• Interactive visualizations: maps, animations, portfolio charts
Data analysis and 

visualization

• Infographics; Google Earth Flythroughs

• Interactive Storymaps; Interactive Dashboards/Data Portals

• Quick E-books

Presentation/ 
Packaging

• Facilitating Disruptive Tech BBLs and other training (for teams and clients)

• Search for relevant training for staff and clients on disruptive tech

• Disruptive KIDS Newsletter

Training/Outreach

• Link with Internal Tech-related Groups

• Disruptive Tech Network

• External experts (e.g. NASA, ESA, GEO, tech firms, academia, CSOs, client 
agencies, etc.)

Interface with other 
teams and experts

Disruptive KIDS (Knowledge, Information & Data Services) Helpdesk



…

Current Technology Support Institutional Landscape at the World Bank

AgObservatory

Digital Development
GEMS

Digital Agricultural Technology

GAFSP

Competitions

Disruptive KIDS (Knowledge, Information & Data, Services) Helpdesk

HydroInformatics Platform

2030 Group

Geospatial Community of Practice

Innovation Labs

City Resilience Program

Spatial Data Infrastructure

Partnerships with ESA, NASA, GEO, etc.

Disruptive Technology Network

Regional Hubs (e.g. Singapore, Korea)

Analytical & Geospatial Working Group

DT4D
GovTech

Digital ID

SD DataLab

Open Learning Campus (OLC)
ITS Technology & Innovation Lab

Enterprise Architecture

Open Source Software Group

GOST
Data Collaboratives

Development Data Hub 

WDI

GCS (incl. VR)
Visitor Center 

Smart Supervision App

DT Legal

Presidential Delivery Initiative

DECDG

4IR

WBG Library Network

KM

GDLN



Virtual Seminars on Key 
Topics from Global Experts

Virtual Desktop 
Participation; e-learning

Videoconference/Collaborative Digital 
Networks

Pollution 
Management

Drought Preparedness

Evolving Global 
Good Practices

Lessons 
Learned

Government 
Implementation 

Experiences

Private Sector 
Perspectives

Professional 
Networking

Operational 
Basics & 
Recent 

Advances

Online courses, 
e-books



Interactive Map & Data Services
(e.g. web version of Spatial Agent)

Interactive Storymaps
(e.g. synchronized text and 
interactive maps and other 

embeds)

Interactive Graphs

Online Video Gallery

Online Photo Gallery

Interactive Presentation Slides

Interactive Spatial Gateways
(e.g. World Bank financed Projects)

Illustrative 
Elements of 
an E-book

Responsive Design

Text/Hypertext

Interactive 
online 

Models

NASA-WB e-book on EO for WRM (on OLC) 





Geospatial Dashboards
Interactive e-Atlas/Dashboard Drafts 

(Use Chrome Browser):

• Global HydroInformatics

• Draft Open Pollution Data Initiative

• Pakistan

• Ethiopia

• Sudan

• Mekong Delta

• Lake Victoria

• Namibia

• Uganda

• Kerala

• Peru

• Bhutan

• Africa

• Sri Lanka

• Somalia

• West Africa Coastal Areas

• Central Asia

• Nigeria

• Sierra Leone

• EU Poverty

The Spatial Agent app – download from http://apps.worldbank.org or 
directly from iOS AppStore (recently updated)/Android Version (much 
older- being updated)
OLC Spatial Agent tutorial/webinar (links to factsheet, webinar, 
illustrative graphics, interactive tutorial, etc.)
Web-version prototype for Water (being scaled-up – this is the web 
version where you can overlay layers)



Interactive E-books

Interactive e-books (to package information in interactive ways - use Chrome browser – navigation on top-right, pls note 
- many still in draft):

• Disruptive Tech Primer

• NASA-WB Earth Observations e-book (jointly done with NASA – and on the Bank’s Open Learning Campus)

• In-Situ Monitoring Systems (example of a simple interactive database)

• Smart Cities e-book (some interactive maps/data here)

• Illegal Wildlife Trade e-book (see interactive charts here)

• ICT and Forests e-book (interactive storymap example here)

• Technology in SD (see d3 filter example here) 

• Modern Information Tools for Watersheds (used for a training event)

• California Water Resources

• Water Accounting

• Model Primer



“Disrupt” Agriculture…

• There is a fast-moving world of technologies out there that 
we should be aware of – both to benefit from and cope 
with the changes!

• Disruptive technologies both enable and require us to work 
across sectors – need to step outside our “comfort zone”!!!

• Time to reimagine agri-food fundamentally in a disruptive 
age!



Disrupt or Be Disrupted!

Dr. 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 (iOS and Android) at: http://apps.worldbank.org


