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* Background and context;

Contents: e |CAO CAEP work on climate adaptation
and resilience
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Background and Context: Climate Adaptation and Resilience

Global risks ranked by severity over the short and long term

'Please estimate the lkely impact (severity) of the following risks over a 2-year and 10-year penod”

 The Global Risks Report 2023 published
by the World Economic Forum (WEF)

2 years 10 years

1 Cost-of-living crisis Failure to mitigate climate change

. . . 2
- Highlights that climate and
environmental risks will take center 3 ot SIS S SEmE e
stage in global risk perception over 4 Stem collapse
the next decade; ]
6

- Top 10 risks over the short term
and long term, clearly indicates that [l Faiure of cimate change Frosion of social coheeion and societs
cimate change adaptation will
rank as the second most crucial

- ) i Wide /bercrime and cyber insecurity
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risk in the next 10 years.
10 Large-scale involuntary migration
95 Risk categories I Economic I Environmental I Geopolitical I Societal I Technological




Background and Context: Climate Adaptation and Resilience

Search City or Zip Code

* Extreme weather events caused by the R
climate change pose a real and
increasing risk to the global aviation
industry;

SAUDI ARABIA MIDDLE EAST WORLD BUSINESS MEDIA LIFESTYLE OPINIC
—

More than 320 flights have been canceled Thursday the day after drenchi WA =51 SHSTVE RSP SETY PRI Riyadn to host 5th World Heritage Site Managers’ Forum

Kuwail airport resumes [lights
after massive dustl storm

* Aviation stakeholders already
experiencing its impacts in the form of:

S - increased intensity of storms; oo s ol Arport losed 8 looding

S . et pemeiarapat -

m - h Ig h e r ave ra ge a n d eXt re m e = = Arizona News Weather Traffic Good Moming Arizona News Tips Watch Live SeenOnTV  Submit Photos
b . 1T S I O L Ty vieather Alerts In Efect

g_ tem pe ratu res; o ke Severe weather cancels, delays flights at Sky
- . B i Harbor Airport

.& - S e a | eve | rl S e S . Explalner: LUton Alrport runWay Weather was an issue Friday, but pilot shortage still a problem.

c ! aa| meltdown shows airports vulnerable to

o - changes in rain, snow, wind, and . e g

© storm patterns;

@) . .

I - desertification, sand and dust storms; .

O el

- more frequent and persistent
droughts and wildfires.
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Backeround and Context:

_ipce
Climate Adaptation and Resilience (IPCCWG2) [ st
Climate Change 2022
| | . . Impacts, Adaptation and Vulnerability
IPCC Working Group Il contribution to the Sixth Assessment Sannony ke Pllymitr

Report:

4.'\~"-.-'.~ ﬁ
R | | il

v’ assesses the impacts of climate change, looking at ecosystems, biodiversity,
and human communities at global and regional level

v’ reviews vulnerabilities and the capacities and limits of the natural world and
human societies to adapt to climate change

v’ reveals that global action on adaptation and mitigation needed now to secure
a liveable and sustainable future for all

Many airports are in the low elevation coastal zone, vulnerable to flooding and sea level
rise.

Under a 2°C scenario, the number of airports at risk of storm surge flooding increases from

269 to 338 or as many as 572 in the highest emissions no-policy baseline scenario, these

airports are disproportionately busy and account for up to 20% of the world’s passenger
routes (Yesudian and Dawson, 2021)

%iF ICAQ Green Airports 2024

Source: https://www.ipcc.ch/report/sixth-assessment-report-working-group-ii/



https://www.ipcc.ch/report/sixth-assessment-report-working-group-ii/

ICAO Assembly Resolutions on Climate Change

X [Nl W2 X P {1 s ) I Paragraph 33. Requested Council:

e to monitor and disseminate relevant information on the potential impacts of climate change on international aviation operations
and related infrastructure, in cooperation with other relevant international organizations and the industry;

XL T WL AP L) ) Paragraph 19. Requested Council:

e to identify the potential impacts of climate change on international aviation operations and related infrastructure and identify

adaptation measures to address the potential climate change impacts, in cooperation with other relevant international
organizations and the industry;

) [Vl WA S R X P {0 i) B Paragraph 26. Requested Council:

e to identify the potential impacts of climate change on international aviation operations and related infrastructure, identify

adaptation measures to address the potential climate change impacts and develop guidance on climate change risk assessment for
international aviation, in cooperation with other relevant international organizations and the industry

XN W v WP 1y 7) B Paragraph 29. Requested Council:

e to identify adaptation measures to address the potential climate change impacts and maintain and enhance guidance on climate

change risk assessment and adaptation measures for international aviation, in cooperation with other relevant international
organizations and the industry

<
N
o
(o]
0
e
S
o
o
=
<
c
(N}
(V]
S
O
-)
<
O




<
N
o
(o]
0
e
S
o
o
=
<
c
(N}
[«))
S
O
-)
<
O

ICAO Work on Climate Change Adaptation (timeline)

Airport Planning

Manual Part Il — Eco-Airport Toolkit \Slggf:ment o
Land Use and e-publication on ICAO Cli ; i
. imate Risk Assessment, Adaptation
ICAQ Joint Support Environmental Climate Resilient the State.of the - .
Committee (ISC) Global Climate and Resilience Guidance (2022)
Management Airports in 2018

Scoping Study On The
Possible Effects Of
Climate Change On Air
Navigation Services
Over The North

B [1cA0

Atlantic (2015)
38th Session of 39th Session of ICAO Climate Adaptation 40th Session of 41st Session of ANC Talks on
ICAO Assembly ICAO Assembly Synthesis Report (2018)  ICAO Assembly ICAO Assembly Adaptation and
Clear Air Turbulence
Assembly Resolution A38-18 Assembly Resolution A39-2 Assembly Resolution Assembly Resolution
A40-18 A41-21
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ICAO Work on Climate Change Adaptation

In response to A38-18 (2013):

CLIMATE CHANGE

| o . _ ADAPTATION AND
* |CAO began investigating the effects of climate adaption RESILIENCE

* The Secretariat supported the initiative by the ICAO Joint Support
Committee to examine potential impacts of climate change on
aviation navigation services over the North Atlantic

* The Secretariat worked with Member States to develop the
scoping study report

* Impact and Science Group (ISG) of Committee on Aviation
Environmental Protection (CAEP) reviewed the scoping study
report

* In 2016, it was decided to CAEP would conduct the necessary
research and get an understanding of the environmental impacts
of climate adaptation
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ICAO Work on Climate Change Adaptation

Update to the Airport Planning Manual, Part 2 (ICAO DOC 9184):

* During the CAEP/9 cycle (2010-2013), Committee on Aviation Environmental
Protection (CAEP) updated the Airport Planning Manual, Part 2

* The update included elements on eco-friendly airport planning and best practices in
land-use planning and management

* During the CAEP/10 cycle (2013-2016) the group tasked to conduct the full review of
the document

* Tree new Chapters added:
e Chapter 4 on “ Infrastructure for Environmental Management”
* Chapter 8 on “ Heritage Considerations” and

* Chapter 9 on “ Climate Change Resilience and Adaptation”

* In addition to new Chapters, the manual was updated to include revisions
throughout the document, in particular

* Appendix 2 “Cases of Effective Land Use Management Around Airports” and

* Appendix 3 “Fact Sheets on land-use planning measures related to airports”

%4 |ICAO

Doc 9184

Airport Planning Manual
Part Il — Land Use and Environmental
Management

Fourth Edition, 2018

INTERNATIONAL CIVIL AVIATION ORGANIZATION
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ICAO Climate Adaptation Synthesis Report (2018)

In response to A39-2 (2016):

. ICAO Climate Adaptation Synthesis Report, developed by

CAEP, synthesizing existing information on the range of

projected climate impacts on the aviation sector to better
understand risks for:

- airports, air navigation service providers (ANSPs), airlines,
and other aviation infrastructure

*  Survey conducted to gather input from States and aviation

organizations (65 out of 88 responses survey respondents
are already experiencing climate change)

* The impacts which most respondents expect to be the

biggest challenges were:
- increased intensity of storms (42 respondents),
- changing precipitation (38 respondents), and

- higher average and extreme temperatures (35
respondents)

Temperature change
Factsheet

Changing precipitation
Factsheet

Q1 - Do you expect to be impacted by climate change now or in the
future?

70 &5

Number of Respondents
g & & & B2

5]

15
12
. :
I 0 —

Yes, we are already Yes, we expect to be Yes, we expect to be No., we do not We don't know if we
experiencing some  impacted by 2030 mpacted but not expect 1o be might be impacted
mpacts wntil after 2030 mpacted

-]

MN=88. Some respondents selected more than one answer to this question.

10



Climate Resilient Airports (2018) — Eco Airport Toolkit

- Industry Recommendations;

Climate Resilient Airports

- Resilience Planning;

- Reporting and Communications; ECO AIRPORT TOOLKIT

- Stakeholder Engagement;
- Combining Mitigation with Adaptation; and

- Some Available Resources Examples of Action

ICAQO Green Airports 2024
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ICAO Environmental Reports (2016, 2019, 2022)

« Dedicated chapter on Climate Change
Adaptation & Resilience

- ICAO Work on climate adaptation

- Articles, good practices, lessons learned from aviation
stakeholders

ON BOARD

A SUSTAINABLE FUTURE

2016 R e™

% |icA0

DESTINATION GREEN

The Next Chapter
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BRISBANE AIRPORT'S NEW PARALLEL
RUNWAY PROJECT - CLIMATE CHANGE
ADAPTATION MEASURES

R e p———

Istanbul Airport: Climate
Change Adaptation Strategy
and Action Plan

-

Climate Change Resilience
Strategy - Redefining
Flood Protection At Kansai
International Airport

By Mr. Sebastien Lacoin (Kansai Airport)

-

ACI Supports its Members
Adapt to Climate Change and
Become More Resilient

By Juliana Scavuzzi, Senior Manager Enviconment, ACI and Jeeyosn Jung.
Assistant Manager Environment, ACI

@ (CAO

INNOVATION FORA
GREEN TRANSITION

2022 Environmental Report

Climate change impacts on
airports and measures — case
of Schiphol Airport

(NACO/nterVISTAS)

Adapting to climate change:
an ANSP perspective

Beatrice Turrinl and




ICAO Guidance on
Climate Risk Assessment, Adaptation and Resilience (2022)

In response to A40-18 (2019):

* |CAO Guidance on Climate Risk Assessment, -

TH K WS e
) . Climate Climate " . . | Climate
Adaptation and Resilience developed by CAEP 5 [geaes e - q N e
_ Climate Risk Climate Risk B I Climate Risk
* Three interconnected but standalone W A ssessment, B A ssessment, M Assessment,
documents 'Adaptation and | Adaptation and #”ay | ' | Adaptation and
Resilience Resilience 7 ‘ Resilience
; i i Key steps in Aviation Key Climate Change \
¢ GUIdanC.e material .O.n risk asses.sment and Organisation Climate 2L Vulnerabilities for 22 Menu of Adaptation Options 2022
adaptation and resilience planning: jE NI sk Asosmsment Aviation Organisations

and Adaptation Planning
— Includes step-by-step process to carry out a
climate change risk assessment and develop
and implement a climate change adaptation
plan

:’Kfﬂ € ICAO
=

— Includes key climate change vulnerabilities
for aviation organizations, and
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— Provides menu of adaptation options

* Free of charge on ICAO web-site

13
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Observed Impacts, Effects and Menu of Adaptation Options

Examples of climate impacts and effects on airports:

CLIMATE IMPACT RISK CATEGORY POTENTIAL EFFECT

Higher Average Operations Runway length: Limits to operations due to
and Extreme reduced climb performance
Temperatures Increased risk of fire

Increased Intensity Business and
of Storms economics

Revenue losses and/or increased costs linked
to: Flight delays, schedule changes,
cancellations, and to operations interruptions
and others

Sea Level Rise Operations Temporary closures of coastal and river

airports during recovery from a high tide or
storm surge event

Changing Infrastructure

Precipitation

Flooding due to insufficient capacity of storm
drainage systems,
Disruption to ground transport links

MENU OF ADAPTATION OPTIONS

- Extend runway length

- Cooling runways with recycled water

- Pavement design for higher temperatures —
design and re-design, maintenance as needed

- Early warning systems and emergency
management plan

- Improved weather data availability and quality
for flight planning and during flight execution S'PS

- Allow a safe degree of inundation SIPS
- Upgrade drainage capacity

- Rainwater catchment systems to adapt to
potential water scarcity
- Ensure drainage networks are clear, functioning

and with sufficient capacity for expected impacts
SIDS

The table adapted from ICAO Guidance on Climate Risk Assessment, Adaptation and Resilience

14
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Ongoing CAEP work on Adaptation (2023-2025)

@ English (United States)

In response to A41-21 (2022):

CLIMATE ADAPTATION AVIATION
STAKEHOLDER SURVEY

* CAEP WG2 on Airport and Operations

* Updating the Climate Adaptation Synthesis Report (2018) including re-running the
Stakeholder survey

*  Preliminary Results Preview
— Over 250 responses to online survey

* Required

Survey Respondent |dentification

Are you, or do you expect to experience impacts from Do you expect to be impacted by climate change now or
climate change? in the future?
., 180 171 g 70
5 ﬁg g 60
b -]
2 120 £ 50
g 100 2 40
;.3 80 & 30
b 60 35 2 S 20 15 12
20 7 4 @ 10 3
5 . :
g Yes, we are already Yes, we expect to Yes, we expect to We do not knowif  No, we do not 2 Yes, we are already Yes, we expectto Yes, we expect to We do not knowif  No, we do not
experiencing some  beimpacted by  beimpacted but we might be expect to be experiencing some be impacted by be impacted but we might be expect to be
impacts 2030 not until after 2030affected by climate affected by the impacts 2030 not until after 2030 affected by climate affected by the 15
change climate change change climate change

Survey Response Survey Response
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ICAQO Cooperation with Other Organizations

Sand and Dust Storms

* United Nations Convention to Combat Desertification (UNCCD)
* working in a coalition of 19 Members

e provide and build the knowledge pool and expertise on the topic

* UN Sand and Dust Storm (SDS) Coalition

* established in response to the United Nations General Assembly
resolution in 2017

e goal of improving monitoring and response to these storms

e joint research and monitoring, capacity building, policy

development, disaster planning, and sustainable land management
measures

UN &G ‘f@} (&8)unece @ THE

environment u\-\i " ~ gvA?\lRKLD
%8 ICAO unitar e gy G0

WORLD

UN@HABITAT

¥ METEOROLOGICAL
ORGANIZATION

UNITED NATIONS V/
@ESCAP (@) boateans mm C
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ICAO Work on Climate Change Adaptation

International civil aviation

and adaptation to climate change

oyt Onr W Ond . o Mt

1O AMPORT TOOUGT

Climate Risk

Assessment,
t'Adaptation and
| Resilience

i (1cA0

Doc 9184

Airport Planning Manual
Part Il — Land Use and Environmental
Management

Fourth Edition, 2018

INTERNATIONAL CIVIL AVIATION ORGANIZATION

i+ ICA0

INNOVATION FORA
GREEN TRANSITION

2022 Environmental Report

E Climate
E Change:
Climate Risk
Assessment,
Adaptation and
| Resilience

‘ Menu of Adaptation Options 2022
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