Resilient Infrastructure through Digitalization
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. Hurricanes Irma and
Maria, Puerto Rico, 2017

* Hurricane Irma, a Category 5 storm,
struck Puerto Rico on September 7
‘W" ' and damaged much of the electrical
St Cro 24 JULY grid infrastructure.

Hurricane Maria struck on
. g oy S an Totl September 20, destroying most of
R e ,x'.gﬁ!‘» : what was still functioning; left the
o , . island of 3.4 million inhabitants
s otkense completely without power.

; In some areas, it took up to a year
by o . for power to be restored.
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2011 floods in Bangkok triggered
cascading regional impacts on
manufacturing supply chains in \

SE & East Asia AN
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Western Digital produces a quarter of the

world’s computer hard drives. When their =5
offices and facilities in Thailand were 9
flooded, it took a year to resume 3
production to pre-flood levels & disrupted
computer manufacturers’ supply chains.

Most of the suppliers who were affected
by the Thailand floods were SMEs that
lacked flood resilience measures



""" Roads and Railways

Melted asphalt of road in New Delhi during the heatwave in May 2015 4 Buckled railway tracks in UK during heatwaves in July 2022

* InEU, the annual cost of heat and drought damage to the road « In the US, sun kinks (buckling of rail) caused over 2,700 train
sector from 1998 to 2070 was estimated to be 50 million Euros. derailments in the last 40 years, equivalent to around 50 derailments
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* Global insured catastrophe losses
in 2021: USS 112 billion

W e sl ' % - Total economic losses in 2021:
: ) : \ ¥F - 20 od -

USS 259 billion

Disruption to infrastructure costs
households and firms in LMICs at

least USS 390 billion ayear,and
the indirect effects place a further ==
§ toll on households, businesses,

A and communities (World Bank:
o Lifelines, 2019).
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Disaster & Climate Event Trends
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in 2023

O S

Occurrence by Disaster Type: 2023 Compared
to the 2003-2022 Annual Average
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GLOBAL SURFACE AIR TEMPERATURE A7 Camase CDRICS)

Change Service sastes Resitent Mirastn
Data: ERAS 1940-2023 » Credit: C3S/ECMWF
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Membership CDRI)

Coabtien for Deaster Resiliend Infrastructane

50 countries, 8 organization
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i GHANA AFGHANISTAN ]| J] France == ARGENTINA

The Caribbean

=2 ANTIGUA & BARBUDA

CUBA
Bl vapacascAr [ BancLavesH  EEEE GeRMANY S BRAZIL =
HAITI
e MAURITIUS A BHUTAN BB oA Bl CHILE ==
P JAMAICA
e — mmm COLOMBIA -A-
INDIA o NETHERLANDS .o DOMINICAN REPUBLIC
mam ECUADOR
® | saran TURKEY NN TRINIDAD AND TOBAGO
e Bl Pery P CRENADA
MALDIVES == UK
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: . . «[] GUATEMALA
Shri Narendra Modi I 53 SRI LANKA il Eamm NAURU

Hon. Prime Minister of India

= FlJI

m— smmam HONDURAS -

; : s TAJIKISTAN e NEW ZEALAND

In order to make our infrastructure I*I CANADA
resilient in the face of disasters, - SAMOA
India is launching a Coalition for - VIETNAM BE= USA
Disaster Resilient Infrastructure. a TONGA
I invite all member states to join this
coaliton: AP DR RAp - men - @rlSe @ COUNDRR iy (@) HEWoRLD BanK . Alicar /e@ )
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CDRI Support: Disaster Preparedness/Post Disaster Reconstruction CDRI{
(40 countries) e ——————
£ secr ot () e e er é e E? Infra Restionce IRIS

P or: ot or: . . Governance
Resilience Resilience Resilience Resilience Financing Programme e

Infrastructure for Resilient Island States (IRIS)

CARIBBEAN INDIAN & ATLANTIC OCEAN PACIFIC
+ Resilient Housing, Hospitals, Schools ol 1)
(Dominica, Haiti, Maldives, Comoros) Cuba (MC-1) Fiji (SC-1)
IRIS Cohort 1 etk an Repb (SC-1)(MC) Maldives (3C-1) 32“52.5."??"% (SC-1)
- 1 ominican Republic - s stan
Multi-Hazard Early Warning Systems (Fiji, (11 Projects) Guysna (SC-1 PR New Gulnes BE.1)
Dominican Republic, Vanuatu, Kiribati, Tonga) Haitl (SC-1)(MC-1) Tonga (MC-1)
i Vanuatu (MC-1)
Resilient Road infrastructure (PNG) @ '
Water Supply, Drainage, Irrigation (Guyana, s \
og e a ek \ . .
Mauritius) Sahamas (MC1)

Belize (MC-1)

Dominican Republic (MC-1)

Grenada (MC-1)

IRIS Cohort 2 Haiti (SC-1) Comorns (SC-1) Kiribati (MC-1)
(13 projects) Jamalca (M) (5C1 M:fldivcs (SC-1) (MC-1) Paliu (SC-1

Nevis (SC-1) (MC-1) Maurtius (SC-1 Timor-Eeste (MC

Power (Vanuatu, Grenada, St. Lucia, St. Kitts
& Nevis, St. Vincent &the Grenadines)

- Ca | o

L MC-2) Seychelles (SC-1) Tonga (SC-1)
Vincent & the Grenadines (MC-2) Vanuatu (SC-1)

24 Projects across 25 SIDS under IRIS

= Urban Programme supports 15 cities (Brazil, Bhutan, India, Honduras, Madagascar)
= Telecom work in 5 Indian states with DOT & NDMA (replication in Bhutan; in discussions with

mww
- . 4
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First Cobort Projects (SC) Single Country
and Conort P roject (MC): Multl Country

LEGEND

gold S8 fundsa =1 bot

UN SIDS Partnerships Awards 2024 Ghana) ) ) . . .
Environment Category 4th International = Power sector assessment in Odisha; MoU with Chile on Power Sector Resilience
Conference on SIDS = Disaster Risk Financing assessment in Fiji, Nepal, Mauritius, India
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Technology for Disaster Resilient Infrastructure

© CDRI - Coalition for Disaster Resilient Infrastructure

Data Value Chain Communication

Data Collection Collaboration
Data Processing Early Warning

=% Decision Support During Crises

- Remote sensing, sensor
networks, drones, 360
= imagery, loT, social media,
smart devices, cloud
computing, digital twins, Al+,

VR+, BIM, big data, AMS, etc.

Virtual reality, Al, social
media, platforms, satellites,
5@, digital twins, etc.

CDRICO

saster Hesiliend Infrastruct

Supporting Actions

Strengthen Infra
Improve Safety

Increase efficiency

Blockchain, batteries,
construction materials, 3D
printing, robotics, drones,

etc.




Examples (Upcoming CDRI Report) CDRI?

Coaltienm fer Deaster Fesiben Infrastructane

Chatbots for crisis loTs for fire
communication detection near Mobile technology for
Infrastructure to support health infra in US technical support, monitoring
Asset Performance infra during C-19 code enforcement, QA of
% reconstruction in Nepal
VR for /’
preparedness in e o
Trinidad & Tobago [ EEEEEEEE D
Capacity to Capacity to 360 imagery for post
GeoAl and Absorb Recover earthquake reconnaissance
digital twins for in Ecuador & Italy
O&M in Capacity to
Germany { Respond _ Blockchain for
- recovery funding
Data platform in Vanuatu
for Zambeazi

» Time

river dams

3D printing of

Al tailored
early warning
in India

Drones to survey

shelter/homes in

damage in Japan US and Malawi @
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C D R I @ Home MAP viewer RISK Metrics Documentation Contact Us C D R I <§>

Global Infrastructure Risk Model and Resilience |-G
Index (GIRI) https://giri.unepgrid.ch

Measuring Risk & Resilience in Infrastructure Sectors

* GIRl identifies and assesses risks
associated with 3 geophysical,
, R and 4 hydro-meteorological
0®000 hazards across 9 infrastructure
sectors

High Income Upper-middle Income Lower-middle Income Low Income

Average Annual Loss (USD Billion) Average Annual Loss (USD Billion) Average Annual Loss (USD Billion) Average Annual Loss (USD Billon)
e ——
) . o
I ‘ l @ @ @

Buildings

Featured hazard and risk layers Full set of hazard & risk layers * Global AAL = USD 732-835
A section which contains a selection of the most refevant exposure, n this section, you can browse through the more than 100 layers billion

hazerd and nisk datasets. Dedicated to general users who approach generated for the GIRI project. You can also create your own



https://giri.unepgrid.ch/

Understanding Infrastructure Risk and Opportunities CDRI)

Coaltienm fer Deaster Fesiben Infrastructane

Select a country : Infrastructures value a : Buildings value a : Total exposed value a :
729.7 6,57 04.5
India 1, . ,574.8 8,304.
Biton UsD Sition USD Bfan USD
Overview  Infrastructure  Bulidings
Infrastructures - sectors shares (values in Million USD) a : Infrastructures - subsectors (Million USD) e :
Ports and Airports: 0.73%
O and Gas: 3.51% »
Water and Wastew... -
Waler and Wastewater 157K
1
Talecommunicasons E 203

Roads and Rallways - 406k

Total: 1.73M

Ports and Avports 12.5%
Oll and Gas 60,7k
0 200k 400K GO0k 8O0k ™
@ O and Gas - Distroution ([l Oil and Gas - Exploitation ([l) O4 and Gas - Procuction [l Ports and Alrports - Alrports
Roads . 4 B Ports and Airports - Ports [ Power - Distrivuton [l Power - Generatan  [) Powes - Tranamission - Lines
B Power - Transmission - Susstations [l Roacs and Railways - Bridges [0 Roads and Rallways - Railway Tracks
Roads and Railways - Radway Tunnels [l Roads and Radways - Roads Roads and Raiways - Tunnels

Telecommunications - Wireless services |1 Telecommunications - Wiceling senvices

@ Povwor I Rowsds and Railways Telecommunications B Viater and Wastewater - Wastewater coliection  ([ll) Water and Wastewater - Wastewater treatment
Water and Wastownter ([} O and Gas [l Ports and Airponts @ V/ater and Wastewnter - Waler delivery
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Risk Assessments: Odisha Power Study, CDRI

Methodology: Risk Identification and Estimation of Exposure,
Vulnerability, and Prioritization of Assets !

Risk Identification and

Cyclone and
Flood Zonation

Estimation Methodology

Priority
Assessment

Exposure
Assessment

Criticality
Assessment

Vulnerability
Analysis

Transmission and distribution sub-stations
exposure to cyclone with 50-year return period




Spurring Research through Fellowships CDRIO)

Coalten fer Deaster Fesibend Infrast ructane

2 12 Fellows 26 Countries
91 Projects 30% Women

Australia - Integrating machine learning
through employing rule-based verification
on aerial imagery for damages assessment

s e

and evacuation & . > b vt
Brazil - ResilientRio: Approaches to ST AT L gl e e T e

landslide safety

Ghana - Incorporating urban greenery
/detention ponds in urban flooding
management in the Mamahuma Basin

s
—

“ Mongolia - Development of application of
strong motion shake map in Ulaanbaatar
city
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CDRI: A nimbleinternational organization with

sustainable and diverse global funding, and strong

i brand recognition, that supports a growing coalition
of nations in addressing disaster risks across

= infrastructure sectors. Fhrough this, the

Pt organization amplifies the voices of the most

*" vulnerable, enhances the expertise of a cadre of i Thank You

infrastructure professionals, and promotes new 5"

' knowledge and interdisciplinary collaboration.




