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Structure of Webinar & Housekeeping

Welcome and
Opening Remarks

Q&A: Please share
your questions via
chat

Ignite

Presentations

Post-event
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& Live Panel Discussion

Please Mute your
Microphone unless
speaking



Opening Remarks

Jean Pesme

Global Director
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Opening Remarks

Susanne Mecklenburg
Head of the ESA Climate Office
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WHAT SPACE CAN DO FOR CLIMATE RISK

Susanne Mecklenburg
Head of ESA Climate Office, ECSAT, Harwell Campus, UK

Satellite data for Climate Risk Finance Event

www.climate.esa.int 24 June 2021
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ESA-Developed Earth Observation Satellites Eesa

16 in operation
38 under development
14 under preparation
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ESA’s Climate Change Initiative

WMO defined 54 Essential Climate Variables
36 benefit from space observations
21 generated by ESA Climate Change Initiative
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Hazard modellmg (Marle Krlstlna
Thomson, Remote Sensing and
Photogrammetry SOC|ety/W|II|s Re)

Mapping Financial Exposure
(Georgiana Esquivias, ImageCat)

Investments and
Footprint/Emissions monitoring
(Arjen Vr|eI|nk Satelllgence)

Satelllte Serwces Insurance &
Finance (Hannah McNally, Airbus
Defense & Space)
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B U S A e SR

g [ arth observation for pricing and
innovative climate risk financing

A re/insurance perspective

24t June 2021
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Severe Convective Storm risk in Italy
Designing hazard maps for underwriting using satellite & radar data

=
2020 S .
— = w2
o —
9 g
5 3
i =
2 i
o - 60 ’
o]
© - 50
o
< i 40 F 3
2 30 [ o
g . 'é ® Flat pricing
: =
> = o
e 0 208 e PrE™®
£ 1 reﬁ\eG’tN
o . -
© S i
o
© ;
100 year return period SCSi hazard layer

Severe Convective Storm Index (SCSi)

© 2021 Willis Towers Watson. All rights reserved.

WillisRe LI'I'Ll



Flood risk in Morocco
Combining two metrics to quantify flood risk for a parametric trigger

1. Primary index: water depth
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Flood risk in Rwanda

Parametric solution based on flood extents — Kigali Floods December 2019

Threshold of households
in flood extent in an
administrative unit

Combination of flood
extent & design RP maps
to identify impact

Based on a certain RP
exceeded in an
administrative unit

[ Fiood Footprint (Cloud2Street)

Design Return Period (RP)
hazard map

Low
Pay-out in
each
affected
Cell

I High

Cloud to Street
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Mapping Financial Exposure

Georgiana Esquivias Ramirez

Senior Project Analyst
ImageCat, Inc.

gre@imagecatinc.com
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(Village

NEPAL NATIONAL BUILDING CODE

NBC 202: 2015

buildings)

HOUSING REPORT
Pillar walaghar (URM infilled RC frame

Data

I:  Collect Census & Building data

B Develop Structural Distribution

Estimate number of buildings,
building are

and height

Estimate replacement value

9 Dasymetric Mapping with EO
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EVELOP STRUCTURAL

Identify Construction Types

L NATIONAL BUILDING CODE
NBC 202: 2015

Gather/Organize Census Data
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‘mud mortar

ISTRIBUTION MAPPING SCHEME

Wood frame

Construct Mapping Schemes
Per Built-up Environment

Fired brick Masonry,

cement mortar
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ESTIMATE NUMBER OF BUILDINGS & BUILDING AREA AND HEIGHT

bl

Area Meters

y=18.582x + 16.972
R? = 0.9035

15 20

Households
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ESTIMATE REPLACEMENT COST VALUES

3.2-1 Resettlement Action Plan
Report (Phase 2)

= Estimate square footage per building

= Building value per meter by building
type or occupancy

SPON'S

AFRICAN

Use building construction manuals

9 Dong Engineering Co, Lid. In association with
Ambicon Enginesring(T) Limited

Expert opinion

Scale by building durability

International

construction JRC TECHNICAL REPORTS
market survey
2017

Global flood depth-damage functions

Use GDP/median income

Difficult to estimate “replacement
cost” in some developing countries

November 2011
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Regions of production Detectable through segmentation

INDUSTRIES

Manufacturing
Intermediate Inputs Final Use

t Output

COMMODITIES

Value Added

Disaggregate/allocate production with overlayed hazard data ... and modeling via input-output economic models
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Where active events, such as typhoons, are likely to cause disruption County-level regions where nuisance flooding and sea level rise stand
to disrupt industry and economies



Thank you for your time

Georgiana Esquivias Ramirez

Senior Project Analyst
ImageCat, Inc.

gre@imagecatinc.com g
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Investments and
Footprint/Deforestation

Monitoring (Arjen Vrielink,
Satelligence)
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Monitor deforestation risk and progress towards
a zero deforestation commodity supply chain



Radar Satellite Image
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Global layers we use:

Baseline 2015
Peatlands
Planted Palm 2020

Clearing 2015-2020
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Global layers we use:

Baseline 2015
Peatlands
Planted Palm 2020

Clearing 2015-2020

: o oW Plantation Concession

Commodity ‘ Peatland O Plantation concessions |
‘ Secondary forest Planted Palm 2020 Q Mills ;

. Intact forest . Clearing 2015-2020
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ENV INDICATORS

crop growth &
soll moisture

0 100 km




traders retail

natural forest & plantations processor

Incident 5
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incident 7 processor 4
trader 2
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incident 1 processor 2
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© Portfolio insights - top 5 highest risk

% deforestation free

W 2019 W 2020

80

60

20

1 p 3 4

Investment

% Deforestation Free
the higher the better



Arjen Vrielink

director

vrielink@satelligence.com
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Satellite Services and Insurance & Finance

How can geospatial technology support the Insurance & &8
Finance market with assessing climate risk? |

Hannah McNally

Product Development Manager

Disaster Risk Financing

\\\&@K\% e S a & Insurance Program §\/ Global Risk
& Financing Facili AIRBUS
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DEFENCE AND SPACE
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Intelligence Has an Unrivalled
‘Operational Constellation A |

CONSTELLATION

OPTICAL
Pléiades (2) SPOT (2) ‘DMC . , Vision1 KazEOSat g TerraSAR-X NovaSAR -
Constellation (4) . (partner, 2) . .
g % : TanDem-X
= ‘PAZ
3 ; . (partner)

Pléiades Neo (4) -

The most accurate & extensive
imagery solutions based on
strong partnerships and continues to grow
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[ Airbus Amber ]

Smart Report

Reliable reports for
insurers to carry out
natural damage
assessment

= Valdey HACHE | AFP : Ot 3rd 2020
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Google Eam : Sep. 118 2017

Destroyed building D Damaged building :] Destroyed hydroelectric power plant

]» New riverbed

SMARTREPORT
24 Destroyed bridge | Damaged cemetery M Destroyed wastewater treatment plant £

. — /" araus AIRBUS
Formerriverbed = Destroyed sport facilities Damaged church === Destroyed public pool /S




Flood risk modelled
against climate
change

Provided by
JBA Risk Management

* Flood depth
A High

JBA’s Flood Map

% change x
i :
5-25
25 - 300
\“ -«

Climate change index
represented at postcode level

Subsidence risk
modelled against
climate change

Provided by
Cranfield University

Cranfield

Environment
and Agrifood

Clay subsidence risk changes, 2050

Clay Subsidence Risk
Changes map

Future Flood Ri

0000000 K

sk for Addresses

00000000

Future Subsidence Risk for Addresses

0000000 K

[ Airbus Amber ]

Geospatial
Financial Hub

Providing future flood
and subsidence risk
adjusted under
climate change
scenariosin a
visualisation platform

AIRBUS




[ Airbus Amber ]

Crop Analytics

Understanding of
Pléiades (0.5m) Satellite image agri.cmtu ral production
without field boundaries for insurers to support
food security risks

VHI of Rice

O #2700m [1.. [ = | 5l

Harvest Delivered via a

. . Planting
Rice field 090t 2018 Harvest o Delivere
K . ; visualisation tool
enya Vegetation Health Index Matrix |
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Join the Conversation
Disaster Risk Finance - Community of Practice

Participate in discussions and build valuable relationships through the world'’s largest
community of disaster risk financing practitioners and professionals.

Sign up today by scanning the QR code to receive our monthly Community of Practice
newsletter, which provides relevant research, impact stories, and information on upcoming
events and programs.




Experts Panel

#1 Understanding the demand

Emerging needs and priorities in Emerging Markets and Developing Economies

* Unnikrishnan Nair, Head of Climate Change (Commonwealth Secretariat,
Economic, Youth & Sustainable Development Directorate)

* Martijn Regelink, Senior Financial Sector Specialist (WBG/FCI, Financial
Stability)

« David Carlin, TCFD Program Lead (United Nations Environment
Programme Finance Initiative)

47



Questions
& Answers - Panel #1

\ Disaster Risk Financing
> Global Risk & Insurance Program
Financing Facility T
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Experts Panel

#2 Bridging the gap with space
technology and analytics

Existing climate risk mapping and modeling tools and how, to leverage
new space technologies

» Fabio Natalucci, Deputy Director (IMF, Co-chair of NGFS Workstream on
Bridging the Data Gaps)

* Nicola Ranger, Deputy Director (UK Centre for Greening Finance and
Investment at Oxford Sustainable Finance Programme)

* Matthew Foote, Senior Director of Science & Analytics (WTW/Coalition
for Climate Resilient Investment)
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Presentation #1

* Nicola Ranger, Deputy Director (UK Centre
for Greening Finance and Investment at
Oxford Sustainable Finance Programme)
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Spatial Finance '
\\_ﬂ% Information markets

‘Spatial finance’ is the integration of
geospatial data and analysis into financial
theory and practice.

Increasing availability and quality of spatial

information will profoundly change how
climate and environmental risks,
opportunities, and impacts are
measured and managed by financial
institutions.

Financial products

In tandem: reliable, consistent asset-level
datasets tying physical & natural assets

to ownership structures can deliver a step
change in accountability and Geospatial data and Risk management

analysis
transparency

iversi The
'é‘ University of  jmperial College "‘ . Umvers'.ty of Alan Turing kg
a BRISTOL Loggroln 9 UNIVERSITY OF LEEDS Read 1 ng CATAhg.yﬂ!I Institute Facilities Council



C CGFl

GEOASSET PROJECT:
DIGITAL FOOTPRINT OF
GLOBAL ECONOMY

Governmentsregulatéandcreate’ | 2 reccmcmmmecomsimenon e -
policies across all sectors \'/ \'/ \%

Investors own companies (i I

Companies own exposed assets ‘ ‘ ‘
Assets, both built and \ , \ ) ‘ 3
natural, are exposed

diff f i Observational data
t_o : »erent clmate E.g. GHG emissions, climate hazard,
risks, impacts and : :
% air pollution
opportunities
(0}
S Inm EHE) GeoAsset

Foundational asset-level data including location, ownership, production type, capacity, age etc. will radically
increase transparency in sectors with significant climate impact and risk exposure. Foundational data enables the full suite
of observational data to become more actionable by key actors tackling climate change.

Bl University of  imperial College i
BEI BRISTOL  London UNIVERSITY OF LEEDS

University of The z Sclonce and
E Reading catAPULT | AlanTuring E:- .



BOTTOM-UP RISK AND IMPACT ASSESSMENT EXAMPLE:
CHRONIC HEAT STRESS FOR POWER STATIONS

Chronic heat stress risk analysis for
power stations in Europe under a 1.5
degree global warming scenario by 2030.

Size Heat Stress
(MW] [2030 1.5 °C]
Less than 50 MW
Between 50 & 100 MW ®o-05
Between 100 & 150 MW 05-1
Between 150 & 200 MW
Greater than 200 MW ® -
0
. 2
Credit: Oxford Sustainable Finance Programme
i i The
Bl University of  imperi i University of Alan Turi Science and
perial College H uring Faciities Council
BEI BRISTOL  London UNIVERSITY OF LEEDS Readmg CATAM?Q-LI Snstiite; ™ | EARCH Sl




CGFl

ASSESSING SYSTEMS LEVEL RISKS

1
Max Total Expected Risk (EAD + EAEL for
30 day disruption, milion USS) North Korea
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C CGFI

ASSESSING SYSTEMS LEVEL RISKS
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Presentation #2

« Matthew Foote, Senior Director of Science
& Analytics (WTW/Coalition for Climate
Resilient Investment)
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Climate Resilient
Investment

Areas of Work and Deliverables «a Coalition for

CCRI aims to address the different levels (systems, asset and financing) in which the mispricing of physical climate

risks in investment decision-making manifests, recognising both their interdependence and as well as their specific

needs

Working Group Deliverable/s Status

. A national investment prioritisation
1. Systemic Resilience tool
. A metric for systemic resilience

Deliverables underway in Jamaica
* Discussions with 5 other countries

. A Cash Flow Modelling Framework for

4 Asset De_SIgn & Physical Climate Risks * 9 real projects being analysed
Structuring . Related case studies « first case study a hydro plant in Uganda
a. A financial instrument for resilience * 3 candidate transactions identified
3. Financial Innovation investment

www resilientinvestment.org 2



Participating Institutions

= Institutional Investors

Coalition for
Climate Resilient
Investment
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Questions
& Answers - Panel #2

4 Disaster Risk Financing
> Global Risk & Insurance Program

Financing Facility
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Practice Manager
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World Bank Group
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