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Professional Background

- 20+ Years in Environmental Policy

- Climate Adaptation Planning Experience
at Local, Regional, & State Levels

- Chair of ACI-NA Environmental Affairs
Committee

- ACRP Panelist on:

ACRP Synthesis 91: Microgrids and Their
Application for Airports and Public Transit.
ACRP Synthesis 100: Airport Greenhouse Gas

SAN DIEGO Reduction Efforts.
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How Is Aviation Impacted?

Flooding and sea-level rise: Higher summer temperatures:

Inundation of runways and taxiways Changes in summer demand patterns

Loss of ground transport access Heat damage to infrastructure

Inundation of electrical infrastructure Increased cooling requirements

Increased convective weather:
Increased delay / loss of capacity
Lack of capacity at diversionary airports

Changes in wind direction:

dad . Increased crosswinds
Increased precipitation: .
3 Capacity implications
Impacts on capacity/delay \
/ , Potential procedure changes
Inundation of runways and taxiways ) ) e T
- e Potential changes to noise distribution
Inundation of electrical infrastructure

EUROCONTROL



How Is Aviation Impacted?

George Bush Intercontinental Airport Houston

The Washington Post

De

Capital Weather Gang

It’s so hot in Phoenix that airplanes can’t fly

Phoenix flights cancelled due to heat wave

\ [C
L e
BREAKINGquuston Airports Shut Down B\~

SMUGGLING TUNNEL FOUND IN SAN DIEGO; 30 PEOPLE DETAINED HUSB/

0:15/051  1fx

SAN DIEGO
COUNTY With atures likely t h triple digits in Ph: A Airl June 20 lled d f inbound and outbound flights. (Reuters)
REGIONAL ith temperatures likely to reach triple digits in Phoenix, American Airlines on June 20 cancelled dozens of inbound and outbound flights. (Reuters
AIRPORT By Amy B Wang
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How Do Airports Reduce Risk?

¥ ICA0  Risk assessment: where to start?

Can your drainage Do you know how much it
system handle any will cost to implement the
projected increase in climate adaptation measures

rainfall? you need?

Do you know how the
climate will change in
your area?

Will local climatic changes
increase or decrease tourism
demand in your region?

~N

Can your electricity supply
and critical systems (e.g. IT)
be maintained in more
frequent and extreme
disruptive weather?

Can your cooling system
handle any projected
increase in

temperature?

J

Can ground access to the Who is responsible for

2%“55? (3 [— airport be guaranteed in case climate change
REGIONAL of increased precipitation adaptation within your
AIRPORT (rain or snow) organisation?

AUTHORITY
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REPORT 147

Climate Change Adaptation
Planning: Risk Assessment
for Airports
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International Civil Aviation and
Adaptation to Climate Change

By ICAO Secretariat

INTRODUCTION

ICAO’s policies and activities on climate change have
primarily been driven by the imperative of mitigating
the emissions from international civil aviation. In this
regard ICAQ has two global aspirational goals, of 2 per

operated daily in 2019, any disruption in one part of the
network can incur multiple delays in others.

The reason why ICAD has been engaged at an early stage
daptation and resilience limate-
related events is to better understand the nature, the risks

cent annual fuel efficiency and carbon
neutral growth from 2020, respectively. To achieve these
global aspirational goals, a comprehensive approach has
been agreed, consisting of a basket of CO; mitigation
measures including aircraft technology and standards,
the development of sustainable aviation fuels, operational
improvements, and the adoption of the first-ever sectoral
global market-based measure, the Carbon Offsetting and
Reduction Scheme for International Aviation (CORSIA).

‘While the efforts of ICAQ are mainly focused on reducing
the impact of international civil aviation on the global
climate, the impact of climate change to aviation
infrastructure and operations has also been identified as a
significant risk for the aviation sector and ICAO's work on
climate adaptation is the f ion of risk

and
This work has primarily focused on identifying impacts,
in the air and on the ground and it led to updating ICAQ
Doc 9184, Airport Planning Manual - Part 2, to indude the
consideration at a very early planning stage of the risks for
new and redeveloping infrastructure. This document is the
most piece of gui ilable to
States, airport p

the environmental impacts of airport infrastructure and

9
lifespan of such infrastructure. This is also the main reason
to consider the climate change resiience of the airport and

In order to ensure the resilience of the international

The key questions are how should

the role of ICAQ in disseminating best
practices and guidance is instrumental. Indeed, the ability

be designed and built so that CO; emissions are limited,
and more extreme temperatures and weather events,
water scarcity, sand storms, or any impact attributable
to a changing climate, can be withstood; and how to
minimize the disruptions to the operation of the air travel
network. Indeed, with 100,000 international flights being

to engage all effectively, from the airports,
airlines, air navigation services providers to the energy
suppliers and local authorities is a prerequisite to avoid
the creation of islands of resilience, with no connection
to the rest of the network. Therefore, ICAO has engaged
with a number of organizations, including the World

‘adaptation add

the ingustry.

-KC80 the strategy on disaster i oviat

- Mare

International Civil Avistion and Adsptation to Climate Change

AIRPORTS COUNCIL
INTERNATIONAL

Airport Business
Continuity Management

HANDBOOK

First Edition 2019

ICAO Environmental
Reports

ACI Business Continuity
Management Handbook
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SAN Climate Resilience Plan

CLIMATE RESILIENCE PLAN

AROADMAP TO MAINTAIN BUSINESS CONTINUITY IN A CHANGING CLIMATE

SANDIEGO

NTERNATIONAL AIRPORT.
LET'S GO.

May 2019

The CRP (2019) provides the Authority’s

strategy for achieving uninterrupted business

continuity in future climate conditions.

Now! Year: 2020

Provide regional Integrate climate
and industry resilience
leadership in into Airport

climate resilience operations and

development
decisions

100% of applicable 100% of capital
projects (i.e. projects are screened
climate-related) for climate resilience

have stakeholder
participation

CRP Goals & Metrics

Year: 2035

Reduce risks associated
with climate change

to ensure business

continuity, and to

maintain a quality
passenger
experience

—

50% fewer logged
complaints from

the public related to
thermal comfort and
flooding

Zero reports of negative
impacts to airport facilities
due to flooding or extreme
heat (such as damage or
closure)
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SAN Climate Resilience Plan
Climate Stressors

@ Sea Level Rise
@ Precipitation

| +

l. Extreme Heat

Other:
Wildfire
Wind/Fog

1.6 Feet

No change
(SAN Drainage Study)

+5.5 days extreme heat
+1 day heat wave
duration

2.5 Feet

+0.2” annual increase
Less frequent, but slightly
heavier rainfall

+23.5 days extreme heat
+3 days heat wave
duration

Some data, still an area of active research

No strong future trends observed in data

OPC 2018

SAN Drainage Study
CAL-Adapt

Extreme >89°
CAL-Adapt
CHAT
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Climate
Stressor
Example

Year 2100
5% Probability
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SAN Climate Resilience Plan

Legend

[ Airport Boundary 4.9 ft Sea Level Rise: Year 2100

- Maximum High Tide* (Recurring Flooding) (5% Probability SLR Meets or Exceeds) o 500 1000 2000 &
[:] 100-Year Storm Surge (Rare Flooding) T — F oot

*OCOF denotes this as Average Conditions, which is equivalent to a king tide event, and is expected to occur 1-3 times per year.  Data Sources: Cosmos; San Diego Airport, AECOM; SANDAG & SanGIS.
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Install SLR Sensors

in San Diego Bay
[w/ Scripps CCCIA]
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Update Employee

Safety Plan

SAN Climate Resilience Plan

RELI 2.0

Rating Guidelines for

Resilient Design

+ Construction

December 2018

R m~ e ek
Pilot the USGBC'’s
New RELi Guidelines

( v Climate
b Collaborative

ANNUAL

REPORT
2018

KEY ACHIEVEMENTS

e Lead author of regional section for the
Fourth California Climate Change Assessment

e Leveraged $400,000 to support regional
collaboration in preparing for climate change

¢ Launched new partnership with SANDAG,
The San Diego Foundation and the Tijuana
River Estuarine Research Reserve to
conduct a Resilience Needs Assessment to
identify regional priorities

Expand Storm Water
Capture & Reuse

Regional
Coordination &
Leadership
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