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Environment and climate change scientist with more than 12
years of experience

Co-Founder, Vienna Climate Connect

Doctoral Candidate in Climate Change (Uni Graz)

Visiting Research Scholar, University of Oxford

Beahrs Environmental Leadership Fellow, UC Berkeley
Mentor, MIT Solve (USA); Three Cairns Fellow, Yale University
Ambassador, European Climate Pact (Austria)
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Welcome & framing: 5 min

Input talk: 25 min

World Café setup: 5 min

Groupwork: 45 min

Commitments & close: 10 min
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Build a shared understanding of climate risk (hazard-exposure-
vulnerability-capacity-risk)

Explore sectoral and financial risk angles and tools (incl. Al/ML)

Surface actionable ideas to bridge science, policy, and practice
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Climate hazard. The potential occurrence of a
natural or human-induced physical event,
trend or physical impact that may cause loss
of life, injury, or other health impacts, as well
as damage and loss to property, infrastructure,
livelihoods, service provision, ecosystems,
and environmental resources. In this report,
the term hazard usually refers to climate-
related physical events or trends or their
physical impacts (IPCC, 2022a).

IPCC, AR6, Annex I
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https://www.ipcc.ch/report/ar6/wg2/chapter/annex-ii/
https://www.ipcc.ch/report/ar6/wg2/chapter/annex-ii/

Climate exposure: The presence of people,
livelihoods, species or ecosystems, environmental
functions, services, and resources, infrastructure,
or economic, social, or cultural assets in places and
settings that could be adversely affected (IPCC,
2022a).

IPCC, AR6, Annex Il
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https://www.ipcc.ch/report/ar6/wg2/chapter/annex-ii/

Climate vulnerability:

* For population groups: climate
vulnerability describes the extent to which
a population group is vulnerable to harm
from climate related events.

* For sectors: climate vulnerability for
sectors refers to the vulnerability of
economic sectors (like agriculture, water
resources, or energy) to climate variability
and extremes.

IPCC, AR6, Annex I

17. KONFERENCIJA O ODRZIVOM RAZVOJU 11.112, STUDENOGA 2025.



https://www.ipcc.ch/report/ar6/wg2/chapter/annex-ii/
https://www.ipcc.ch/report/ar6/wg2/chapter/annex-ii/

Adaptive capacity: the ability of a system,
community, or organisation to adjust to
climate variability and extremes, to
moderate potential damages, to take
advantage of opportunities, or to cope
with the consequences.

IPCC, AR6, Annex Il
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Key Terms: Recap

Climate impact: climate impact refers
to the effects of climate variability and
change on natural and human
systems. Impacts can be positive or
negative and can result from both
gradual changes (like temperature rise)
and extreme events (like hurricanes).

IPCC, AR6, Annex I

‘ & HR PSOR
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https://www.ipcc.ch/report/ar6/wg2/chapter/annex-ii/
https://www.ipcc.ch/report/ar6/wg2/chapter/annex-ii/

Climate risk: the potential for consequences
where something of value is at stake and where
the outcome is uncertain, recognising the diversity

of values. Risk results from the dynamic gess—=
interaction of hazard, vulnerability, exposure of
human and ecological systems (IPCC, 2022a).

Risk = Hazard x Exposure x Vulnerability

IPCC, AR6, Annex I
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What does "Climate Risk" mean to you?

Join at

slido.com
#3168 675
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c) Risks to coastal geographies increase with sea level rise am:l depend on responses
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d) Adaptatinn and Heat-related morbidity and mortality Food insecurity
socio-economic pathways availablfity, access) The S5P1 pathway illustrates
affect levels of climate a world with low population
related risks 55P3 55T groweth, high income, and

Limited adaptation (failure to proactively
adapt low investment in health systems);
incomplete adaptation (incomplete
adaptation planning; moderate investment
In health systems); proactive adaptation
(proactive adaptation management; higher
investment in health systems)

Source: IPCC, AR6
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Lirreted  Incorrmplete  Proactive high v o
Challenges to Adaptation *

" adaptation adaptEtion adaptation

reduced inequalities, food
produced in low GHG
emission systems, effective
land use regulation and high
adaptive capacity (i.e., low
challenges 1o adaptation),
The S5P3 pathway has the
apposite trends.
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Transition Risks

Opportunities
Resource Efficiency

Policy and Legal
Technology
Market

Reputation

Energy Source
Products/Services
Markets

Fhﬁ”:al R-'Sks Strategic Planning Resilience
Risk Management

Opportunities

Financial Impact

Revenues
Expenditures

Source: E06 - Climate related risks and opportunities.pdf

Income Balance

Statement Sheet
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https://www.tcfdhub.org/Downloads/pdfs/E06%20-%20Climate%20related%20risks%20and%20opportunities.pdf
https://www.tcfdhub.org/Downloads/pdfs/E06%20-%20Climate%20related%20risks%20and%20opportunities.pdf
https://www.tcfdhub.org/Downloads/pdfs/E06%20-%20Climate%20related%20risks%20and%20opportunities.pdf

c) The extent to which current and future generations will experience a
hotter and different world depends on choices nhow and in the near-term
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born ri.'l 10 years
e _ { § Jold in 2000 Source: IPCC, AR6
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(a) Main interactions and trends

Climate Change
causes
Impacts and Risks

Human Society

Limits to adaptation
Losses and damages

Ecosystems
including biodiversity
Limits to adaptation

. Losses and damages
Nmpacs W

Qnseryes, restole>
Ly rovision oS
We/"ho()ds ovis W\

Ecosystem 52

The risk propeller shows that risk emerges from the overlap of:

. Climate hazard(s) | .Vulnerability Exposure ‘

...of human systems, ecosystems
and their biodiversity
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From urgent to
timely action

>

Governance
Finance
Knowledge and capacity
Catalysing conditions
Technologies

(b) Options to reduce climate risks and establish resilience

Future Climate Change
Limiting Global Warming

Climate Resilient

Development
Human health & well-being
equity, justice

Ecosystem health
Planetary health

Human Systems
Transitions

Ecosystems
Transitions

Societal | Energy
Industry | Urban, Rural
& Infrastructure

Land | Freshwater
Coastal | Ocean

Ecosystems and
their biodiversity

Sonserve, restof€
Cog

M
Stem based app‘oad\
e T rovision s

N
Ecosystem 58

Source: IPCC, AR6
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A) Current understanding: complexity and B) Future directions: “response” (incl. adaptation
responses modulating risk determinants and mitigation) as an additional determinant of risk

Modified representation of the IPCC ARG ‘Risk Propeller (Roa et al, 2025; ERL)
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https://iopscience.iop.org/article/10.1088/1748-9326/adc756/pdf

Available Locally developed Real time data,
statistical data, data, modelling,
qualitative geo-spatial data, geo-spatial data,
indicators quantitative dynamic maps
indicators and scenarios

RVA LEVEL OF ACCURACY
flexibility in data = better prioritisation * high prioritisation
3 sources, capacity, capacity
E fintied teibstical * guantitative and + detailed data, ac-
; gualitative infor- curacy and timely
expertise and re- : : ;
mation. information
sources.
* skills and capacity g ;
m lw—intﬁg_raﬂﬂn g hlgh technical re-
= with existing mod- » challeriges in data quirements
B els, collection and inte- * data intensity and
low prioritisation ration complexity

o Source: JRC elaboration
Source: JRC, European Commission
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https://op.europa.eu/en/publication-detail/-/publication/120b72ad-6dba-11f0-bf4e-01aa75ed71a1/language-en

gualitative risk matrix

Exposure X Vulnerability

Low Medium High Nat known Climate Change

causes
Impacts and Risks

Low Insignificant | Minor Moderate

Medium Minor Moderate

Hazard

High Moderate

Met known

Risk matrix combining likelihood and magnitude of impacts

Human Society Ecosystems
53 Limits to adaptation including biodiversity
Impact Lzt el ez Limits to adaptation

. Losses and damages
Impacts
Lnseryes, restore>

Low Medium High Mot known

Law Insignificant | Minor Moderate \p—/
— Yy rovision 05
-E Medium Minor Moderate “hoods, Ecosystem ™
£ : it =
£ | High Moderate it
-
Mot known The risk propeller shows that risk emerges from the overlap of:
. Climate hazard(s) | .Vulnerability Exposure ‘
...of human systems, ecosystems
. H H d their biodiversit
Source: JRC, European Commission e erpieeEly
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[ USES OF AI/ML IN CLIMATE RISK ASSESSMENT ]
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+ Climate Models
« Socio-economic
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DATA ENGINEERING
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+ Nowcasting
» Downscaling

+ Anomaly Detection

« Segmentation

« NLP for Reports

+ Forecasting

+ Scenario Analysis
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EVALUATION
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Uncertainty
Ethics, Faimess

Human-in-
the-loop

RISK
SCORING

OUTPUTS Madu'ne Not an exhoustive fise!
| Eve _ Tapre Unsupesvised
« Adaptation Planning ring Learning,
« Finance, Insurance A A
Pricin
Exposure Y : Regression Classification Clustering Dimensiomality
JArs - Stress Testing, Reduction
Vuinerability ESG Disclosure
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-

Larger selection of ML methods

17. KONFERENCIJA O ODRZIVOM RAZVOJU 11. 112, STUDENOGA 2025.




Scale up low-carbon electricity Double down on innovation Design cities for zero- and

with renewables and other and commercialization to low-carbon transport, shift to
clean sources decarbonize industry electric vehicles, and scale
clean fuels

=

Green buildings with Protect and restore forests and other
climate-smart materials, landscapes, improve agricultural
technology and energy codes practices, shift to sustainable diets,

and reduce food loss and waste

Source: Authars, iif_".;*?- WORLD RESOURCES INSGTITUTE
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Source: IPCC ARG, © " WORLD RESOURCES INSTITUTE




Resilience and Adaptation to Climate Risks & HR PSOR

Floods, heatwaves; replacing
paving tiles with greenery through
friendly ‘tile whipping® competitions.

Floods: implementing early warning — & Heatwaves: installing water
systems, community-led flood rmist frames in parks and

resilience initiatives and 22 i
R Gt L. Floods: creating water squares for cooling.
flood-resilient infrastructure L ; ;
-, TBERIYOITS, rainwater [
gardens and green roofs. 5
: £
|:_____ ';.. I :
= &

Heatwaves: planting trees and revitalising parks 1
to boost cooling and biodiversity.

Heatwaves, air pollution: implementing
forestation measures, expanding climate
shelters and promoting green infrastructure.

This map highlights just a few examples of climate resilience and adaptation initiatives in clties across Curope.
Head to the interactive ‘Key events map' to find out more:

| oy | 2 . . " .
.:r, .:I ] ﬁﬁgglﬁgl:"éﬂ.ﬁ LIMECIM G#\Erm _-i} Do v e c Ec MWF :':_:':‘::'_TII-‘_;H.I_H_

o B s A Ee Tl

C35 and WMO, 2025 17. KONFERENCIJA O ODRZIVOM RAZVOJU 11.112. STUDENOGA 2025. HR ‘:‘
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https://climate.copernicus.eu/esotc/2024

Energy
systems

Cross-
sectoral

Source: IPCC, AR6

Improve water use efficiency

Resilient power systems

Energy reliability
Health and health systems adaptation

Livelihood diversification

Planned relocation and resettlement
Human migration®

Disaster risk management
Climate services, including Early Warning Systems
Social safety nets

Risk spreading and sharing

not assessed

not assessed

B
/ )

£
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https://www.linkedin.com/in/md-humayain-kabir-56a811107/
https://www.linkedin.com/in/md-humayain-kabir-56a811107/
https://www.linkedin.com/in/md-humayain-kabir-56a811107/
https://www.linkedin.com/in/md-humayain-kabir-56a811107/
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Aim: Shared understanding of
H-E-V-C-Risk.

Quiding Questions:

* Where do hazard, exposure,
vulnerability, capacity show up
in your context? What
evidence or indicator would
show we’ve reduced risk?




Aim: Sectoral vulnerabilities
(industry, agriculture, water,
energy).

Guiding Questions:

* What’s a sector-specific risk that’s

underestimated, and how would
we evidence it?
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Aim: Practical tools to improve | /

decisions.

Quiding Questions:

* What tool/dataset/Al-ML would most
improve your next risk decision? é’

N
|
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Aim: Bridge research, policy, and : w4
practice. |

Quiding Questions:

* What policy or organizational decision
could we influence in 6-12 months, and
what evidence do they need?
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