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RECEIPT in a nutshell

¥ L
Storyline: ,
detailed internally consistent,
plausible cause-effect chain showing
the vulnerability of socio-economic
activity of a European sector to
remote climate-change hotspots.

Hotspot area:

area outside Europe where extreme
climatic features may lead to a strong
European socio-economic impact.

(Paris) Scenarios:
different future implementations of
the Paris mitigation agreement, with
varying effectiveness of mitigation
policy and varying climate response.
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Impacts in Europe
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Ambitious Paris scenario

Conservative Paris scenario

Paris failed scenario
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The storyline method

Storylines = translating historical events to
counterfactual futures

« Builds upon climate projection framework (RCP's
and SSP's).

»  Physically plausible translation.

« |Incorporate future policies.
 Detaledimpacts and cascading events
« Tangible result to communicate

2. Hotspot search & storyline development

4. finance 5. foreign 6. 7. coastal
impacts interactions manufacturing) |infrastructures

trade asset P supply ice cover
chain portfolio P chain SLR

insured development GDP, GDP,

capital, : o roduction capital loss
investmarit aid, resilience P P

RECEIPT storyline framework

Choose a scope

Describe remote climate impacts
Substantiate transmission to EU sectors
Describe EU impact [ smeserel i
Describe climate scanarios

Describe socio-economic scenarios

Compare projected impacts & conclude

food security,
volatility
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8. Risk & policy synthesis

D socio-economic teleconnection C) examples of impact metrics
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The storyline visualizer

Expected users (ordered)
. Informed stakeholders (policy advisors, NGO's,

insurance sector, infrastructure organizations, etc.) / ~ \
2. Peerresearchers U- DynamoDB aWS
3. General public = N\ )
IAPI

Exporter

Requirements Builder Developer
« Generally accessible (online) h ‘ —

- Catalogue of storylines developed within RECEIPT —

¢ Interactive. Visualizer Visitor

json +

« |Informative and correct, but more concise than a HTML

science paper.
« Visually appealing, smooth user experience. .

Mainly designed ?or laptop screen size. \t@(ﬂ@ /
« Sustainable design.
« Open data policy.




Storyline navigation

https://www.climateimpactstories.eu
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Coastal Infrastructure X

Civil protection and industrial production are heavily affected when

» ‘ storms or floods, aggravated by remote ice-sheet melting and sea level
f\ ‘j\ = o 3 Q;; { rise, lead to large damage to cities, ports or industrial plants in

' g connected areas.
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Storyline navigation

https://www.climateimpactstories.eu
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browser Coastal Infrastructure X

Hotspot PR
location

Civil protection and industrial production are heavily affected when
storms or floods, aggravated by remote ice-sheet melting and sea level
rise, lead to large damage to cities, ports or industrial plants in
connected areas.
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Storyline pages

~Z+ The coastal flood risk to critical infrastructure in Europe X

-) REMOTE CLIMATE )) RELEVANCETOEU )) EUIMPACT )) CLIMATECHANGE )) SOCIO-E )) COMPARISON )) CONCLUSIONS )

Coastal flood risks are increasing - Critical infrastructure damages cascade to impact
other systems

Sea level rise (SLR) and coastal Flooding can affect critical infrastructure (CI) in the EU. This is illustrated by a storyline of
the 2010 storm Xynthia (Northern France), showing the connections between the storm, coastal damages and impacts
elsewhere. We sketch how such a storm may unfold under future climatic and socio-economic conditions. The storyline shows
how storm surge (increased by local SLR) impacts critical infrastructure, and how flood damages can be reduced with long
term adaptation strategies.

The longer the Cl networks are not functioning after a flooding, the larger the impacts on health, finances, communication,
transportation, and vulnerable populations. How can we assess the ways in which CI may be impacted by future climate
extremes, and how to reduce these impacts?

The storyline steps are presented in tabs:

« Remote Impacts -- Retreating land ice in Greenland and Antarctica leads to SLR, which increases storm surge levels of
Xynthia.

« Connection to EU — A chain of cause-and-effect relationships leading to flooding, damage and Cl disruptions.

« EU Impact - Xynthia caused physical damage to Cl exceeding €10 million; indirect impacts are challenging to quantify.

« Climate Scenarios -- How would Xynthia's Cl damages change under future climate conditions (particularly SLR)?

« Socio-economic Scenarios - How would Xynthia's Cl damages be different with urban development and small- or
large-scale adaptation actions?

« Camnarican -- How dn Cl damanec varv hahwean diffarent Q1 R ratac and adantatian annrnarhac?
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Coastal flood risks are increasing - Critical infrastructure damages cascade to impact
other systems

Sea level rise (SLR) and coastal Flooding can affect critical infrastructure (CI) in the EU. This is illustrated by a storyline of
the 2010 storm Xynthia (Northern France), showing the connections between the storm, coastal damages and impacts
elsewhere. We sketch how such a storm may unfold under future climatic and socio-economic conditions. The storyline shows
how storm surge (increased by local SLR) impacts critical infrastructure, and how flood damages can be reduced with long
term adaptation strategies.

The longer the Cl networks are not functioning after a flooding, the larger the impacts on health, finances, communication,
transportation, and vulnerable populations. How can we assess the ways in which CI may be impacted by future climate
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The storyline steps are presented in tabs:

« Remote Impacts -- Retreating land ice in Greenland and Antarctica leads to SLR, which increases storm surge levels of
Xynthia.

« Connection to EU — A chain of cause-and-effect relationships leading to flooding, damage and Cl disruptions.

« EU Impact - Xynthia caused physical damage to Cl exceeding €10 million; indirect impacts are challenging to quantify.

« Climate Scenarios -- How would Xynthia's Cl damages change under future climate conditions (particularly SLR)?

« Socio-economic Scenarios - How would Xynthia's Cl damages be different with urban development and small- or
large-scale adaptation actions?

« Camnariean -- How dn 1 damansec varu hahwean diffarent QI R rafac and adantatinn annrnarhac?
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Storyline pages

~Z+ The coastal flood risk to critical infrastructure in Europe X
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Coastal flood risks are increasing - Critical infrastructure damages cascade to impact
other systems

.
.

Sea level rise (SLR) and coastal Flooding can affect critical infrastructure (CI) in the EU. This is illustrated by a storyline of
the 2010 storm Xynthia (Northern France), showing the connections between the storm, coastal damages and impacts
elsewhere. We sketch how such a storm may unfold under future climatic and socio-economic conditions. The storyline shows
how storm surge (increased by local SLR) impacts critical infrastructure, and how flood damages can be reduced with long
term adaptation strategies.

The longer the Cl networks are not functioning after a flooding, the larger the impacts on health, finances, communication,
transportation, and vulnerable populations. How can we assess the ways in which CI may be impacted by future climate
extremes, and how to reduce these impacts?
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= The storyline steps are presented in tabs:

« Remote Impacts -- Retreating land ice in Greenland and Antarctica leads to SLR, which increases storm surge levels of
Xynthia.

« Connection to EU — A chain of cause-and-effect relationships leading to flooding, damage and Cl disruptions.

« EU Impact - Xynthia caused physical damage to Cl exceeding €10 million; indirect impacts are challenging to quantify.

« Climate Scenarios -- How would Xynthia's Cl damages change under future climate conditions (particularly SLR)?

« Socio-economic Scenarios - How would Xynthia's Cl damages be different with urban development and small- or
large-scale adaptation actions?

« Camnarican -- How dn Cl damanec varv hahwean diffarent Q1 R ratac and adantatian annrnarhac?
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Storyline pages

Re( eipt

~Z+ The coastal flood risk to critical infrastructure in Europe X
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Coastal flood risks are increasing - Critical infrastructure damages cascade to impact .

other systems Story text pa ne I

.

Sea level rise (SLR) and coastal Flooding can affect critical infrastructure (CI) in the EU. This is illustrated by a storyline of
the 2010 storm Xynthia (Northern France), showing the connections between the storm, coastal damages and impacts
elsewhere. We sketch how such a storm may unfold under future climatic and socio-economic conditions. The storyline shows
how storm surge (increased by local SLR) impacts critical infrastructure, and how flood damages can be reduced with long
term adaptation strategies.
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The longer the Cl networks are not functioning after a flooding, the larger the impacts on health, finances, communication,
transportation, and vulnerable populations. How can we assess the ways in which CI may be impacted by future climate
SR extremes, and how to reduce these impacts?
e 18

= The storyline steps are presented in tabs:

« Remote Impacts -- Retreating land ice in Greenland and Antarctica leads to SLR, which increases storm surge levels of
Xynthia.

« Connection to EU — A chain of cause-and-effect relationships leading to flooding, damage and Cl disruptions.

« EU Impact - Xynthia caused physical damage to Cl exceeding €10 million; indirect impacts are challenging to quantify.

Climate Scenarios - How would Xynthia's Cl damages change under future climate conditions (particularly SLR)?

« Socio-economic Scenarios - How would Xynthia's Cl damages be different with urban development and small- or
large-scale adaptation actions? Q

« Camnarican -- How dn Cl damanec varv hahwean diffarent Q1 R ratac and adantatian annrnarhac? *
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Storyline features

2 Local and global risks to food security in the Greater Horn of Africa X

D_) RELEVANCE TO EU >D> EUIMPACT ) CLIMATECHANGE )) SOCIO-ECONOMIC CHANGE )) COMPARISON )) CONCLUSIONS )
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Import dependencies of the Greater Horn of Africa

Dev mode

Home ¥ Z ) o ’ The Greater Horn of Africa is facing multiple overlapping crises. Food security in the region is put at risk by several ongoing
Builder 3 b S : X g conflicts. Further, the region is prone to frequent weather, pest and locust-induced harvest failures, and yields are negatively
\ y affected by climate change already today. This makes many counties of the region strongly dependent upon food imports.
Recently, a locust infestation and the Covid-pandemic have severely impacted food security in the region, making the Greater
Horn of Africa a global hunger hotspot.

Import dependencies of the Greater Horn of Africa

Wheat, maize, and rice are key crops in the Greater Horn of Africa. While maize is mainly produced locally, about 40% of rice
and 60% of wheat is imported, as shown in the charts below. Most imports come from the EU, USA, Ukraine, and Russia for
wheat and India and Pakistan for rice.
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=y Since 2000, wheat imports have doubled, and rice imports have quadrupled. These food imports will likely continue to
increase as population growth outpaces agricultural productivity growth and as local crop failures may become more

frequent with climate change.
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Storyline features

275 The coastal flood risk to critical infrastructure in Europe

) SCOPE ) REMOTECLIMATE )) RELEVANCETOEU )) EUIMPACT )

) SOCIO-ECONOMIC CHANGE ) COMPARISON )) CONCLUSIONS )
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Climate Change

Global sea level rise (SLR) is mainly driven by thermal expansion and land ice melting. Sea level changes can vary across
regions due to a range of geologic and land-use factors.

For 2100, three scenarios for increased temperatures and SLR were explored:

« Low SLR: 1.8°C and ~22cm SLR (corresponding to a world with strong reduction in greenhouse gas emissions).
« Medium SLR: 3.4°C and ~55cm SLR (continuation of current emissions).
« High SLR: 5.6°C and ~143cm SLR (high emissions).
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: Scenario buttons
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Projected sea level rise at La Rochelle (FR)

low
medium
200 high
3
=150
3
©
®
3 100
g
2]
50
2 o e s S M RN N SN SO S
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 2110 2120

year

Map foreground: Projected sea level rise (in cm) by 2100 w.r.t. the 1986-2006 average sea level for the three scenarios.

Map background: imagery reproduced from the GEBCO_2022 Grid, GEBCO Compilation Group (2022} GEBCO 2022 Grid (doi:
10.5285/20f0bb80-ab44-2739-2053-6c86abc0289c)

Figure: Extracted time series at La Rochelle, France from the above datasets.
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S'l'Ol'YlineSI FOOd SeCUI'i'l'y (C. Otto, P. Kubiczek, J. Schewe)

Z Local and global risks to food security in the Greater Horn of Africa X

nD> REMOTE CLIMATE >> RELEVANCE TO EU >Z>> EU IMPACT >> CLIMATE CHANGE >> SOCIO-ECONOMIC CHANGE >> COMPARISON >> CONCLUSIONS >

4

«  How will multi-breadbasket
L t infestati t the Greater H f Afri bined with global food H H
c::;.lss inrestations a e Greater Horn o rica combined wi global Too fOIlUreS |mpOC-I- .food SUpply
to the HOA region?

«  What could happen when
global food crises coincide
with local harvest failurese

» Local crisis: The 2020/21 locust infestation — In 2020/21, the Greater Horn of Africa food insecurity
deteriorated due a locust infestation.

« Global crisis: The 2007/08 world Food crisis — In 2007/08, there was similar food insecurity when a
global maize/rice/wheat food price crisis coincided with harvest failures in several main producing regions

(bread.bas!(ets) and low gra.in stocks. This crisis was amplified by uncoordinated export restrictions leading Y H OW d O g O bO | expo r'I'
to a spike in global food prices. . .
| | . | restrictions affect the HOA
If these local and global crises had have overlapped, the resulting emergency would be highly concerning. The
storyline illustrating how this was simulated is presented in tabs: fo 0] d SU p p I y 2

« REMOTE CLIMATE — Overview of 2020/21 local food security threats from the locust infestation in the
Greater Horn of Africa.

* RELEVANCE TO EU — The Greater Horn of Africa depends on grain imports from “breadbasket” regions;
among them, wheat imports from the EU are prominent.

* EUIMPACT — The Greater Horn of Africa region is highly vulnerable during global food crises, and the EU
is one of the main providers of humanitarian aid to the reaion.

OpenStigetMap contributors ODbL, © CARTO CC-BY 3.0
| . Lat 13.83956°S Lon 64.77539°E Elev
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Storylines: Future hurricane Harvey  midetanis)
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¢ Bullger

IL‘T] Global production shifts after a major hurricane in the US

-> REMOTE CLIMATE >> RELEVANCE TO EU >> EU IMPACT >> CLIMATE CHANGE >> COMPARISON >

Global production shifts after a major hurricane in the US

Tropical Cyclones range among the most catastrophic natural disasters. However, resulting damages and
economic losses may propagate through the dense global economic supply chain network, affecting also other
regions. Reduced production in the directly affected area can cause shortage of goods in other parts of the world
or, conversely, can result in less demand for imported goods and thus a surplus in other parts of the world. This
way, also economies like the European Union may be affected by Tropical Cyclones even if the latter occur in
remote regions geographically far from the EU. In this storyline, we look into the case of Hurricane Harvey (2017)
and possible global production shifts it could result in under further global warming.

Map foreground: Terra/MODIS brightness temperature (band 3 1). Source: NASA Worldview.

Map background: Terra/MODIS corrected reflectance. Source: NASA Worldview.

We acknowledge the use of imagery from the NASA Worldview application, part of the NASA Earth Observing System Data and Information
System (EOSDIS).

Previous 1/6 Next

How will future massive
hurricanes hitting the US gulf
coast impact local industrial
production?

How do resulting shifts in
manufacturing chains affect
European industry?

https://www.climateimpactstories.eu/#/sector/manufacturing/story/7/page/0
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Storylines: Future storm Xynthia e o)

= 275 The coastal flood risk to critical infrastructure in Europe X
o ) SCOPE )) REMOTECLIMATE )) RELEVANCETOEU )) EUIMPACT )) CLIMATECHANGE )) SOCIO-ECONOMIC CHANGE )) COMPARISON )) CONCLUSIONS )
The map to the left shows the flood damages for each scenario.
S Rothe / « Inthe Worst Case, the damages increased fivefold to 50 million euros.
Devmode % A parthenay % « For the Some Regrets scenario, about €10 million in damages can be avoided, particularly by dry-proofing actions.
Home b} ol « With Better Case, the low SLR and regulated growth still lead to over €16 million in damages. Additional dry-proofing
Builder . to 0.5m will bring the total Cl damage back to the historic baseline level.
& ables
Uie L
sers »v“,‘:
L { Some Regrets ” Better Case
The damage patterns slightly depend on the chosen scenario:
Nio
« Transportation remains the sector with the most damages (~90% of the total).
« Energy systems with the 'No adaptation effort’ strategy increases from ~0% towards 3-5%.
« The waste sector has a reduced fraction of damages from ~8% to around 4%.
« Telecommunication and water infrastructure remain undamaged.
Ruffec damage [euro]
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How will sea levelrise
increase the hazard of storm
surges at the French atlantic
coaste

How do SSP's translate to
damages to critical
infrastructure?

How can improved coastal
defenses mitigate effects?

https://www.climateimpactstories.eu/#/sector/coastallnfrastructure/story/6/page/0
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Storylines: Drought affecting soy yields

(E. Ercin, E. Boere, H. Moreno Goulart)

Re( eipt

@ Drought affecting soy production X
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« How will future droughts
EU's soybean imports and its main sourcing regions |m pOC.I. .I.he y|e|d O.I: SOY |n .I.he
] americase

 How do resulting price
increase affect European

Rising demand for meat and dairy products has led soy to rocket in popularity in the 21st Century. Today, it is fe e dS'I'O C k G N d
essential for the EU's economy and food system. The EU imports 14 million tonnes of soybeans every year, . 2
making it the second biggest importer worldwide after China. Most of the soy comes from Brazil (47%), C O n S U m pTIO n s

Argentina (32%) and the US (10%), and are imported as raw beans or ground meal.

The dramatic increase in demand for soybeans has led to significant socioeconomic benefits in Brazil and
Argentina - their domestic livestock industries have become among the largest in the world. In September

2020, soybeans were the second most exported product from Brazil, after iron ore, with the value of exports [ H OW d O e S E U im p O r'l' po | iC y
standing at $1.64B. .
affect the impacte

Yet the benefits have come with high costs and high risks. Today, large shares of agricultural land in both
countries is used to produce this one crop. Their dependency on its success makes both countries highly
vulnerable to changes in the weather, as well as to crop disease and soil degradation. It leaves them exposed to
the volatility of commodity prices and puts them at risk of economic ruin. Furthermore, vast areas have been
deforested to create space for soy production, leading to large environmental and biodiversity losses.

Previous 2/M Next
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Storylines: EU solidarity fund . cuio)
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I_. European Union Solidarity Fund X
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) SCOPE )) REMOTECLIMATE )) RELEVANCETOEU )) EUIMPACT )) CLIMATECHANGE )) SOCIO-ECONOMIC CHANGE ) COMPARISON )) CONCLUSIONS )

- « Can future hurricanes hitting
! s e the EU overseas territories
2018 mr— deplete the EU solidarity

fund?

capitalization increase [%]

capital

0 60 150 Jevel (M)

Ophelia & 1

> H | V" «  How do GDP growth and
£n ﬁl== 0 recapitalization affect the
S . fund stabllitye

o T e

Left box — Default Scenario 0% change in EUSF capital: The amount of the fund (capital level) in 2017 is
in deficit for all of the scenarios when the fund collects €500 million per year in capital with the option to
carry over unspent capital to the subsequent year. In 2018, the cumulative impacts led to even more deficit.
For these scenarios, the TCs went on different, more destructive tracks and increased up to 10% in intensity.
This model shows the potential for the EUSF to be in deficit for up to €1 billion. It reveals that the EUSF can
be exposed to severe undercapitalisation (depletion), which may lead to severe strains without a
recapitalisation (sufficient replenishment) of the fund.

: The light blues and pinks in 2017 show that in these scenarios
. x| | o - where the EUSF capital was increased to €750 million per year, there could be a surplus of up to €215
b ang {1802 v million, but there could also be a deficit of up to €90 million. These capital amounts would have cumulative

@cEsium ion
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Lessons learned

« TerriaJSis a nice framework, but also limited and too geospatial data-oriented.
Often, data manipulation is still needed.

« AWS seems too infricate for our needs
« Storyline rewrite to 'popular text' is a challenge and requires many reviews.

. S’roréline progression structure doesn’t always fit, but is better than no structure at

all. Connecting subsequent pages or displaying relevant map data can be @
challenge.

« Target audience needs to be consulted in demo sessions to gather feedback.

« Agile development in a team works well for this project. Expect changing
requirements for a GUI.



Questions
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Backup slide: the storyline builder

N Story Builder

Edit your story Back

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Cras imperdiet, eros quis vestibulum bibendum, elit ligula
semper nulla, ac facilisis nulla lorem vitae turpis. Pellentesque sapien nibh, rhoncus a feugiat.

*  Online editor of
storylines, open to
‘tfrusted collaborators'.

SSSSSSS

) ® ® ®

Select hotspot

« Alpha stage, missing
key features, such as
scenario buttons.

« Geospatial data must
be hosted by external

party

¥ Pages +Add
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Save Publish
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