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Towards a more livable planet!




What’s Broken?



Challenges: Information

* Data coverage and quality

* Meaningful use of modern information and
analytical tools

* Public access to data, tools, and knowledge
products

O
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Challenges: Institutions

Vision of Hydromet and analytical Services needed (rather than
just starting from equipment and models)

Limited technical and managerial capacity for modern water
resources data and analytical knowledge tools (e.g. in
Government, Academia, Private Sector, General Public; access to
global expertise)

Institutional coordination and collaboration (across spatial and
sectoral boundaries)

Meaningful stakeholder participation
Sustainability Focus

Effective leadership at all levels - sometimes a culture of “data-
free analysis” and “analysis-free decision-making”
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Challenges: Investments

* Inadequate monitoring, forecasting, and analysis systems
* Poor office infrastructure and equipment

* Huge infrastructure deficit (power, transport, agriculture, sustainable
land management...)

* Investment planning & operational coordination
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If thay each had a candle in their palms,
their diverse sayings would merge into one.



Multiple sectors, multiple institutions, linked by water and natural resources...
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..Need to support a shared vision of the 3ls: information,
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Challenges

e Major Climate/Sustainability Challenges

e Getting insights from patchy, fragmented
data...

e Communicating effectively with
stakeholders (including a new generation)

e Leveraging a rapidly-changing world of
technology and global good practices

e Remote/hybrid work while home alone



Looking Ahead...




Modernizing Approaches to Address these Challenges...
The 3 Is...

nstitutions
& Policy




There are many ongoing changes...

Urbanization Climate Change
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Interconnected Global Village



A new world of “Disruptive Technology”

“Disrupt” data value chains

e Data Collection: Monitoring/Surveys (in-situ

“arN: » H H
sensors/loT/Biometrics, earth observation Disrupt” production value chains

(satellite, aerial, UAVs), crowdsourcing, e 3D/4D printing/additive s " .
digitization... manufacturing... Disrupt” stakeholder value chains
e “Digital Twins” e Virtual social networks/ Digital

e Data Management: Telemetry, 5G, cloud
services, open data, Blockchain, ... e Automation/SCADA...

e Robotics/ Autonomous transport...

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

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

e Advanced materials/nanotech/
biotech/genomics/energy tech/ green

tech, ag tech...
e Mobile money, fintech, cryptocurrency...

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

e Blockchain enabled value chains
e Maker movement/DIY/Tech Incubators...

e Virtual learning/re-skilling...
e 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/

Disruptive tech could change Development

Making “smart development” wrt climate, water and natural

. ] Online Services
resources, energy, food, waste, mobility, knowledge, services,

networks...
Green Energy
Broadband & Apps, e-services & e-learning
Smartphone Access
Planning
Access to a new world of
Data, Information,
Knowledge and Services )
3D Printed Infrastructure Drones/UAVs

Sensors/loT (e.g. for monitoring,
(e.g. for soil moisture) seeding, delivery)



Disruptive Tech can change individual “sectors”

e.g. Agriculture

Doing things differently...




Ill

Disruptive Tech can change individual “sectors”

e.g. Agriculture

Doing different things...

CHANGE THE WAY
WE PRODUCE MEAT

Platforms







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

A third of global agricultural ~

i |
water use is for fodder! . 14 mi

70% of agricultural land is
used for pasture (~¥28m km?)!

Water Use GHG Emissions Land Use Production Cost



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



The new oil...



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)


https://www.ogc.org/standards/

Data Rescue

Digitizer

Scanner



“Bottom-up” Monitoring Systems

Crowdsourcing Monitoring



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

3D Printed Monitoring Stations, Kenya
3D PAWS


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

360° Cameras for photos/videos

eDNA

Bioacoustics Phone/Tablet LiDAR



Community Monitoring



Field/Virtual Surveys

* Online Spatial Surveys
* Mobile ODK — KoboToolBox —Survey123...



<z A “Top-down” Earth Observation:& Other Global Analytics Services ———_. o' . e
|
Climate Hydrology Other

Precipitation & Forecasts

Temperature

Storms

Levels, Flow & Inundation
& Forecasts

Land Cover

Soil Moisture NDVI, EVI, GRACE, etc.

Social, Economic, Environmental, etc.
Evapo-transpiration



World Bank Geospatial Platform

https://maps.worldbank.org/

https://geo.worldbank.org/



https://maps.worldbank.org/
https://geo.worldbank.org/

World Bank Geospatial Platform: https://maps.worldbank.org/



https://maps.worldbank.org/







Satellite & Aerial Earth Observation

o Big Data Platforms

o ; APIs
= =i Data Science Dashboards/Portals/Apps/e-books/AR/VR

Cloud
Services

Data Rescue ﬁ

GIS and other datasets

—)

Stakeholder Alerts

Machine Learning ChatBots
Data Management & other Al Crowdsourcing
Analytics/Models Operational Control Rooms
Manual Monitoring Automated Monitoring

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

lllustrative Interactive Storymap: https://storymaps.arcgis.com/stories/1e0dfdcf048c4ab0ac25c¢38120b3566f



https://storymaps.arcgis.com/stories/1e0dfdcf048c4ab0ac25c38120b3566f







The Big Al Picture...

By Capability
AI TVPES: * Narrow Al

e Artificial General Intelligence (AGI)
e  Artificial Super Intelligence (ASI)

By Function

Reactive Al

Limited Memory Machines
Theory of Mind

Self-aware Al

Machine Learning/Deep Learning/Neural Networks Generative Al
Pattern recognition/Object detection/Classification (text, Large language models
images, voice, - scans, camera traps, face recognition, Text/Image/Art/Audio/Video/Presentations/
geospatial, ...) Documents/Music...
Translation... Summarization
NLP/Sentiment Analysis Coding
Chatbots
Geospatial

Accelerated Al-driven changes WILL change the World and the World Bank! ...sooner than we think!



Machine Learning

GDELT

Al-Enabled Text and Data Mining of documents, news & social media Al-Enabled Chatbots
Natural Language Processing

Machine-Learning Image Classification — e.g. from Earth Observation, Photos, ...
CNN, ANN, Deep Learning...



Use of Geospatial Al for Object Identification



The Basics of Generative Al

ChatGPT

Generative Pretrained Transformer



Google REALM, BARD, LaMDA, PaLM
Meta RAG, LLaMA
DeepMind

2015: Open Al

2018: GPT-1

2019: Microsoft-OpenAl Partnership
2021: DALL-E

Nov 30, 2022: Chat GPT

2023

Jan 20: Perplexity.ai
Mar 13: ChatGPT 4.0
Mar 14: Bing with GPT-4
Mar 21: Google Bard



*Microsoft Bing

ePerplexity Al

*ChatSonic

e°Jasper.ai

*GitHub Copilot and Copilot X
*OpenAl Playground

*Poe

*YouChat

*Character.Al

*Claude...






Generative Al Links

Large Language Model (LLM) Text to Image
Chat GPT Dall-E 2

Q Google Bard Midjourney
Perplexity Al Gamma Al
Bing Al

O Stable Diffusion

Text to Video

Designs Al

Others
¥ iNaturalist iNaturalist



https://chat.openai.com/
https://bard.google.com/
https://www.perplexity.ai/
https://www.bing.com/new?form=MY028Z&OCID=MY028Z
https://openai.com/product/dall-e-2
https://www.midjourney.com/home/?callbackUrl=%2Fapp%2F
https://gamma.app/
https://designs.ai/en
https://www.inaturalist.org/
https://stablediffusionweb.com/
https://stablediffusionweb.com/










Translation

English~

o) ENGLISH X

how are you?

Q $ %
KYRGYZ

KaHAaucbi3?

kandaysiz?

+! Detecting Spanish

Aim at text




Chatbots

Qé)
@ Y
A




Object/Pattern _
Recognition




Driverless
Cars

Full Self-Driving

S > —_—

o Gl



...Delivery
Services

Hungry?
I deliver to Patriots!

www.starship-gmu.com




Reimagine Development

=> Reimagine Education, Health, Transport,
Energy, Agriculture, Environment/Natural
Resources, Climate, Finance/Banking,

Contracts/Transactions, Forecasts, Services...




Al Al Al Al Al

Automate Repetitive, Routine Tasks

Improving Efficiency Cheaper, faster, better Services

Improved Estimates/Forecasts
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

Existential Threat






Summarization



Literature Reviews



Using Generative Al to Generate Images
(e.g. DallE-3 on ChatGPT 4)

draw a landscape with snow-capped
mountains, a flowing river, forests,
and farms

less snow on the mountains add a few people and boats



Spatial Chat?



lllustative Global Interactive Data Visualization Platforms: https://earth.nullschool.net/



https://earth.nullschool.net/

lllustrative Global Free and Subscription Platforms: https://www.windy.com/?24.607,-30.234,3



https://www.windy.com/?24.607,-30.234,3

Imagine estimating flows for every river globally...

https://maps.worldbank.org/datasets/streamflow/geogl?viewMore=



https://maps.worldbank.org/datasets/streamflow/geogl?viewMore=

Imagine a database of EVERY Building globally...

https://apps.opengeos.org/buildings.html



https://apps.opengeos.org/buildings.html







Blogs






Automated Reporting Inputs






“To think this all began with lefting autocomplete
ﬁnfsb our sentences.”





https://worldbankgroup.sharepoint.com/sites/ITS/ITSTechnologyandInnovation/SitePages/Detail.aspx/Announcements/mode=view?_Id=239&SiteURL=/sites/ITS/ITSTechnologyandInnovation
https://www.weforum.org/agenda/2023/01/davos23-generative-ai-a-game-changer-industries-and-society-code-developers/
https://media-publications.bcg.com/BCG-Executive-Perspectives-CEOs-Roadmap-on-Generative-AI.pdf

Digital Twins for EVERY Project/Sub-project?

ANALYSIS OF INTERNATIONAL FUNDING TO TACKLE RLEGAL WILDUIFE TRADE

e
T e
L -

s ,(




Development Scenario Visualization on Landscapes
From Aurelie Rossignol and the Bank VR Team: https://wbgvr.org/Albia



https://wbgvr.org/Albia

dMRYV System (facilitated by EO,
in-situ data/Apps, C Warehouse)

Digital Payments




Livable Planet Open Data Initiative

Support for Data
Rescue, Formatting,
Integration, Hosting
as Online Services

for Interoperability
(e.g. for data on

climate, water/land/soils/
other natural resources,
pollution, and other
relevant socio-economic
and infrastructure aspects
of a livable planet)

Cloud Services

(provided in partnership with cloud service
organization foundations)

Institutions
Countries/ .
Sub-national @

Support for Capacity-Development and Data Partnerships
(e.g. for sectoral institutions working with partner agencies)

Support for Data

Collection Services
(e.g. Monitoring Systems such as
Hydromet systems, geospatial
data

generation, crowdsourcing, etc.)

Support for
open data
access
through
open APIs/
services

Support for
Analytics/Al
based Services/
Apps

(to provide High-
Impact Services)



Livable Planet Global Services

What?

Services for Early Alerts (e.g. related to
floods/droughts/storms, some types of pollution)

Digital Monitoring, Reporting, Verification (dMRV)
services for climate action and associated co-benefits

Services for Nature - nature based solutions; integrated
watershed/basin/landscape planning and management;
water and other natural resources, blue economy &
biodiversity management; circular economy/ pollution
management

Agricultural advisories (even to smallholder farmers)
related to weather, soil moisture, yield estimates, pests

How?

e Prioritizing a few initial services that

can have o*uick, global impact and
identify relevant partner
organizations

e Strengthening relevant aspects of

Livable Planet Open Data Services
and partnerships

e Demonstration in a few countries

and scaling up globally based on
interest leveraging cloud services &
responsible Al

e Tracking use and impact and

refining/expanding services




Situation/ Decision Rooms

Competitions (e.g. Hackathons)

Modernizing Institutions

Collaborative
Workspaces/Internships

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

Document,
Map & Digital
Library

Innovation Marketplace

Collation Analysis Use
<€ > < > < >
Knowledge Monitoring Knowledge Targeted Outreach & Institutional
Repository Hub Tools/Products Research Capacity-Building  Support




Large Displays TouchScreens Physical Interactive Models

Touch Tables VR

Touch Projectors



Improving Community Interactions




Imagine...

* Every smallholder farmer with free access to information for weather
alerts, precision farming, yield estimation, market info and access,
benchmarking, digital payments...

* Harnessing the “power of shame” to benchmark my area with other
relevant areas...

* Instant access to global good practices and relevant stakeholder
forums and expert advice...

e Leveraging the power of bright minds — working on new data-driven
solutions for everything, everywhere, all at once...

* Moving to a culture of more information-based decision-making...



What does Al mean for us?

*|mprove awareness (us, our teams, our clients)
on the benefits and risks

e Leverage benefits

*Plan for and mitigate risks

* Closely monitor trends and impacts

* Enables and Requires us to work as one Bank!



Preparing for Generative Al

e Awareness of the Tech
e Dos (learn, experiment, document, discuss/collaborate...)

e Don’ts (uploading private or non-public info, using without verification, copyright
violations...)

e Explore Implications for Sector
e Facilitating work (adapting as the tech evolves)
* Jobs (vulnerability, opportunities)

* Initiate Cautious, Responsible Use
e Helpdesks (incl. Al options, prompt engineering, case studies, training...)
e Dialogue/Studies (research, summaries, brainstorming, chatbots...)
e Operations/Investments
e Regulatory Framework



World Bank Disruptive Tech Support Ecosystem
Alphabet Soup

e ITS

 DEC

* FCV (GEMS)

e GFDRR Labs

e GCS (WBXR, ...)

e DDGP

e OLC

e Disruptive KIDS Helpdesk
* CoPs

e <DT Network>
e Proposed Digitalization VPU



http://spatialagent.org/KIDS/

MC4 - 840


http://spatialagent.org/KIDS/

Happy Exploring in RetAlrement!!!



Disrupt or Be Disrupted!
Thanks!

http://www.worldbank.org/
https://www.worldbank.org/en/projects-operations/environmental-and-social-framework
https://maps.worldbank.org/

https://spatialagent.org/KIDS/
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