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Agenda

1. UNEP's work in Modern Technologies for Disaster Management
« Al for Disaster Management
« loT for Disaster Management
« Robotics for Disaster Management
« Drones for Disaster Management
2. Efforts to promote collaboration on this topic
« LinkedIn Expert group: Al and Al and other New Generation Technologies
for Disaster Management

« Introduction to Al for Disaster Management Focus Group
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Key Activities

Resilience to Disasters & Conflicts Global Support Branch
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Key Achievements

« Responded to more than 200 emergencies (including the UNEP/OCHA Joint Environment
Unit)

« Operated in more than 30 countries, including in Afghanistan since 2003
« Raised more than 250 million USD for assessment, clean-up and capacity building

« Our assessment reports have led to:
« Establishment of new Environmental Protection Agency in Afghanistan;
« Establishment of new solid and liquid waste facilities, worth more than 250 million USD
in the Gaza Strip, a new 400 million USD desalinization plant planned;
 Establishment of a new clean-up agency and 1-billion-dollar fund in Nigeria;
« New environmental legislations in Afghanistan, Iraq, Liberia.
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Internet of Things
Focus work

Robots / | N\, Augmented
' © reality
Fourth Industrial 2020

Revoultion Technologies outlook |
‘ /¢ Virtual
‘ @ , reality
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3D printing N Blockchain

Artificial intelligence

©2016 PwC. All rights reserved. #TechMegatrend

UN® pg

environment
programme

1972-2022



Research

Report on “Modern Technologies for Disaster Management”
Objectives:

« Toillustrate the potential of 4IR technologies and their current application in
disaster risk reduction and response

« Show how existing 4IR technologies have been implemented in successful case
studies

« To present the key institutions, private companies and organizations involved in
41R technologies & disaster management

« To promote the use of 4IR technologies for environmental emergency prevention
and response in the future.
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Artificial Intelligence Robotics
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- Applications of Al in Disaster Management Qata'c"“"’,p"tiTgfeseamhi"“"t XE
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« Mitigation o _ * Response
" Susceptibility Mapping = Disaster mapping
= Forecasting vulnerabilities = Al chatbots
= NLP for disease outbreaks = Crisis response through social media
* Recovery
* Preparedness = Damage assessment
= Early warning systems = Resource allocation

= Evacuation mapping
= Training systems
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Internet of Things

IAS

« Applications of IoT in Disaster Management

(¢ Controlant Rokld

: Raspberry
* loT-based early warning systems Watch the Earth Move

 Information dissemination
« Combating Covid-19 and contagious illnesses

[ . ®
« Logistics and cold-chain monitoring ©. MyShakem
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« Applications of Robotics in Disaster Management: Mitigation, Preparedness, Response,
Recovery: search and rescue, rubble removal, extinguishing forest fires

« Application of drones during pandemics

« Detecting correct use of facemasks, monitoring crowd density, and giving public service
announcements.

« Disinfect large areas including public spaces, points of care, workplaces, and schools.
 Disinfect objects or people's hands.
« Measuring body temperatures and oxygen levels.
» Provide telepresence between COVID-19 patients and their doctors and families
 Deliver goods like medicines and COVID-19 test samples and keep track of the inventory.

 Deliver food or other products to quarantined citizens.
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Drones

 Applications of Drones in Disaster Management
« Mapping
« HealthCare
e Search and Rescue
» Surveillance
» Oil Spills
« Delivery
« Situational Awareness

7 ROBOTICS & We
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Annexes

A — Artificial Intelligence
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B — Robotics
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Conclusion

Disasters are responsible for countless injuries, mortalities, displacements, damages to
property and infrastructure, and disturbances to nature and natural resources.

In order to minimize the risks and consequences of disasters action needs to be taken.
The advantages and challenges vary among each of the technologies.

Our research shows that the 4IR technologies mentioned above have a great potential to
contribute to the reduction of treats to health and livelihoods from environmental causes
and consequences of disasters.

In order to address the challenges, it is important to have a holistic approach and foster
partnerships.



Webinar Series on Modern Technologies for Disaster Management
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Webinar Series
Modern Technologies f
Disaster Management

Robotics Artificial Intelligence
15.00-16.30 CEST 15.00-16.30 CEST

Drones Internet of Things
15.00-16.30 CEST 15.00-16.30 CEST Register at: bit.ly/ModernTech4DisasterMgmt




Webinar Series on Modern Technologies for Disaster Management

Registrants: 2072
Participants: 728
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Webinar Series on Modern T

Artificial Intelligence in Disaster Management
Modern Technol in Disaster M; Webinar Series Part 2
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undoubted;
-ome an even more valuable tool for helping us to interpret and under

Artificial Intelligence (Al) one of the biggest tech trends at the moment, and in the
upcoming years it wil b and
the world around us. This Fourth Industrial Revolution (41R) technology holds incredible predictive
capabilities and can analyze large sets of data to help prepare for various di

both immediate and long-term relief in a capacity far greater than
themselves

ovide
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Leading companies and institutions which ay
second webinar highlighting a variety of Al app!

28 September, 15.00-16.30 CEST
Register at: bit.ly/ModernTech4DisasterMgmt

Agenda
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at the forefront of Al will come together for this
ations in disaster risk rex

* Opening remarks: Moriq
Disaster

Kuglitsch (Chair of the ITU

« Al-powered Wildfire Detection System: Andre Cheung (CEC

ader, Robot

+ Monitoring and forecasting floods with artificial intelligence: William Castaings (Chief Technology
Officer, Tene

. Exlmclmg mta:mmmn lrom social media for crisis response and management: Dr. Muhammad Imran
mputing Research Institu

+ Integrating Al with hazard science to improve disaster resilience: Craig Fugate (Chie
One Concemn;

+ Question & Answer session
Modersted by
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xime Croft & Thomas Matheickal (Inten
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Robotics in Dlsaster Management

Modern Technologies in Disaster Management Webinar Series Part 1

One of the Fourth Industrial Revolution technologies that can have a grest impact in disaster
management is Robotics. Robots can go o places that are either impossible or unsafe for human
to reach. They can perform preventive inspections, quickly locate and rescue humans, and n
disaster struck areas. The capabilities of robots and their possibilities for use in disaster
management keep increasing.

This first webinar will hi
response and feature some.
technology.

light a variety of robotics applications in disaster risk reduction and
he leading companies and institutions at the forefront in

14 September, 15.00-16.30 CEST
Register at: bit.ly/ModernTech4DisasterMgmt

Agenda

. Da:nmg remarks: Muralee Thummarukudy (Acting Head of the Resilience to Disasters and Conflicts
pport Branch, UNEP)

+ Applicat
lob

n of roboticsin disaster management: Pol. Robin . Murphy (Vice President, Caner for
isted Search and A

+ Robotic Al in search ind rescue: Dr, Al r Agha-mohammadi (Group leader and Technologists,
N;

A's Jet Propulsion ory)

e Day (Director of Sales, Hydronalix)
DOK-ING)

+ Unmanned marine vehicles for disaster management: Ed.D. Pa
+ The use of robotics in emergency response:

ordan Pesic (Busines:

evelopment Mana

- Social and service robots in combatting the COVID-19 pandemic
Robotics)

jayakrishnan T (CEO, ASIMOV

+ Question & Answer session

Maderated by: Tamolo akat & Marime Cro ntermsat th Resiienc to Disater and Conficts Global

Support Branc

in Disaste!

With the current state of climate change and natural disasters, it has become extremely crucial to

incorporate technologies in dealing with the latter. As one of the 4IR technologies, drones have seen Severa

echnologies for Disaster Management
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Inte’net of Things
in Disaster Management

Modern Technol in Disaster M Webinar Series Part 4

ural and man-made disasters occur every year, causing catastrophic consequences in

8 rapid increase n their usage across diferent sectors, one of them being disaster management terms of human loss and other types of damages. The Internet of Things (IoT) is a novel technology
Drones can perform tasks such as surveillance, mapping, deli that has the potential to minimize the impact of disasters through the immense connectivity of
in extremely dangerous situations and in the places that are often inaccessible to humans within a readily available sensors. loT appiica n significantly improve the effectiveness of disaster

short period of time. This webinar will focus on different leading drone companies and institutions
and how they use their technologies in disaster risk reduction and response.

12 October 15.00-16.30 CEST 3

Register at: bit.ly/ModernTech4DisasterMgmt -E]-n,

Agenda

Opening remarks: Yves Barthelemy (Senior Geospatial and Resilience Specialist, UNEP,
Dr. Patrick Meier (Co-Founder and Executive Director at WeRol

vld Bank)

otics)

Drones - Emergency Response, COVID-19 and Beyond: Cameron Chell (Chairman/CEO of DraganFly)

Foldable Drones in Search & Rescue: Davide Scaramuzza (Associate Professor of Robotics and

Perception at the University of Zurich) * 10T for wildfire detection: Mr, Carsten Brinks

Delivery and Environmental Monitoring: Dumisani Kaliatl (Founder & CEO Micron

Crisis Mapping using Drones: Mr. Taichi Furuhashi, Founder of Drone Bird and President at

CrisisMappers Japan) + 10T for Earthquake Early Warning Systems: Mr. Andres Meira (Founder & CEO, G:

Ethical |mp«canm of the Humanitarian Use of Drones: Dr. Ning Wang (Researcher, Institute of
Biomedic ics and History of Medicine (IBME) & y Initiative (DSI), University of Zurich)

& Digital So

Moderated by: Aman KC and Melissa Puerto (Intems at the Resilience to Disaster and Conflicts G
Support Bran

optimizing all emergency management processes

ErapE Exen

ment policies by precisely visualizing operations, creating information resources, and

ions in disaster risk reduction and

26 October 15.00-16.30 CEST El &

Register at

around the world vl pre
esponse during the final webinar of this series.

t @ variety of IoT applic:

ViodernTech4DisasterMgmt

Agenda

+ Welcoming remarks: Muralee Thummarukudy (Acting Head of the Resilience to Disasters and

+ Conflicts Global Support Branch, UNEP)

hulte (Co-founder & CEO, Dryad Networks)

+ 10T Technologies during and beyond COVID-19: Mr. Justin Greenberg (Director of Strategi

Communications & Government Affairs, Kin:

+ 10T for Proximity Solutions: Mr. Jonathan Duque (Sales & Customer Success, Estimote)

+ Closing remarks: Paula Padrino Vilela (Project Coordinator, UNEP)

Moderated by: Thomas Matheickal & Melissa Puerto (Intems at the Resilience to Disaster and
Confiicts Global Support Branch, UNEP)
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The challenge.

» Natural disasters can result in injury, mortality,
displacements, damage to property (including cultural
heritage) and infrastructure, and disturbance to nature and
natural resources. e B A e it

last month.

» The situation is exacerbated in certain regions (SIDS and
LDCs) and for certain populations (e.g., women and 2 Hurricanes Devastated

children); and is expected to worsen due to population Central America. Will
growth, rapid wurban development, and growing the Ruin Spur a
frequency/intensity of some events. Migration Wave?

(4 Dec 2020,



The questions.

Through tapping the potential of Al, can
we improve our understanding of natural
hazards, our ability to detect events in
real-time, our ability to forecast events,
and our ability to effectively communicate
an impending disaster?

What are the best practices when using Al?

What are the limitations of using Al?

Training Data

e Generate new benchmarks

e Develop models that require
less data

e Use synthetic and simulation

data

4

Documentation and Sharing
e Standards and repositories

enforcements

facilitate sharing and discovery
e [ncentives, investments and

to Challenges for
Machine Learning

in Earth Science

Model Development

e [ncorporate physical
constraints

e Develop architectures and

frameworks to benefit from

the characteristics of

geospatial data

(Maskey et al., 2021)




To find answers, bring together experts.
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» ITU/WMO/UNEP Focus Group on Al for Natural Disaster Management
(FG-AI4NDM) converges the ICT expertise of ITU with natural disaster
expertise from the WMO and UNEP.

» Creates an atmosphere that is conducive to international, multi-
stakeholder, and interdisciplinary collaboration.



Management & operations

Chair

_ %)

Monique Kuglitsch
Fraunhofer HHI,
Germany

Vice chairs

= | ,
Elena Xoplaki Juerg Luterbacher ~ Muralee Preeti Banzal Yan Chuan Wang
University of Giessen, WMO Thummarukudy Government of India, China Telecom,
ITU/TSB Germany UNEP India China

Mythili Menon, Advisor
Hiba Tahawi, Secretariat

Operations

Ivanka Pelivan (Fraunhofer HHI, Germany)
Jackie Ma (Fraunhofer HHI, Germany)



Goals

Explore the potential (and identify the pitfalls) when using Al-
based algorithms to support:

data (collection, monitoring, and handling),
modeling (reconstructions and forecasts), and

effective communication.

(Landslide in 2005, Luzern, Switzerland; swissinfo.ch)



Al for data (collecting, monitoring, and handl

» Some questions to explore are:
» how can Al be used to enhance data quantity and quality?

» how can Al be used to support detection of features in real
time; for instance, earthquake signal detection in seismic
data?

» how can Al be used to leverage synergies from different
data sources more effectively?




Al for modeling (reconstructing and forecastin

» Some questions to explore are :

» what is the current gold standard method to create
reconstructions or forecasts? How can Al-based algorithms
bring these methods to the next level?

» what requirements should data meet when training and
testing an Al-based algorithm?

» what should be considered when evaluating an Al-based
algorithm?

National Hurricane Center vs. Grid-Based RNN
GPRA Track Goal Verification
48-h Atlantic Forecast Error

1301 —a— Grid-Based RNN Error
120 1 —e— NHC Error
110 4

—— GPRA Target
100 4
m 4
80 -
70 B

60 -
50 4

Forecast Error (n mi)

20 T T T T T
2004 2006 2008 2010 2012

Year

(Alemany et al., 2019)




Al for effective communications

» Some questions to explore are :

» once an event has been forecast or has been triggered,
how can Al assist with the immediate response?

» how do we ensure that communication methods are
reliable and trusted by the population? Are they
accompanied by a clear set of protocols to ensure that

individuals know how to respond? Jussiddy it g JURENILS

Seekthe best available refuge area immediately when a Tornado Warning is issued.
Your chance of surviving a tornado is excellent if you follow these guidelines

WORST OPTIONS BAD OPTIONS GOOD OPTIONS BEST OPTIONS

Find another option llll» Stay in place until all clear




Key deliverables

» Roadmap of Al activities in these areas of natural disaster
management.

» Workshops that bring together experts and stakeholders,
highlight ground-breaking activities in this topic, and encourage
participation in FG-AI4NDM.

» Non-normative technical reports that summarize the findings of
our analyses, based on input from selected use cases.

» Educational materials to make the content of the technical
reports accessible to all stakeholders.



Participation

» Visit our website (https://itu.int/go/fgai4ndm)

» Peruse our onboarding document for guidance on how to:

» Create a free ITU user account

» Join our low-volume mailing list

» Register for workshops/meetings

» Use our remote participation platform (MyMeetings)
» Access our collaboration site

» Submit written contributions (e.g., use case proposals)

2 UtahAvalancheCenter @UA... - Feb 6
z»= High Danger. Large natural avalanches

overnight. Dangerous avalanche conditions.
Keep it low angle. #utavy pcStetson



https://itu.int/go/fgai4ndm

Soon to come:

Global hackathon on Al for Natural Disaster Management 2022
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LinkedIn Group: Al and other New Generation Technologies for Disaster Management

Creation: August 2021

Members: 483

More than 50 posts related to Al,
Robotics, 10T and Drones for
disaster management.

Link to

join: https://www.linkedin.com/gr

oups/13996266/
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Acerca de este grupo

Emerging technologies such as Artificia
Intelligence, Robotics, Drones and Intemet of
Things are already being used in all spheres
of disaster management, from disaster risk
reduction to early waming, response and
recovery. This page will provide periodic ...

Ver todo

Administradores

Muralee Thummarukudy
. ter Propietario

Acting Head, Resilience to
Disasters and Conflicts Giobal
Support Branch, at UN
Environment Programme


https://www.linkedin.com/groups/13996266/
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