








Conventional U.S. disaster recovery

Relief Rebuilding Elevation Infrastructure



Federal disaster recovery appropriations are insufficient for long-term

Transportation:
$565 million

Water and
wastewater:

$5,500 million

Hospital:
$2.9 million

Library:
$10 million

School:
$755 million

NYCHA:
$3,200 million

Other housing:
$60 million

MTA fortify:
$10,525 million

PANYNJ storm
sandy:
$1,089 million

Con Edison:

® $1,000 million

Other:
® $50 million

2013 100-Year 2050s 100-Year
Floodplain Floodplain



Risks and vulnerabilities will become increasingly acute and costly

Loss Frequency Relating to Wind and Surge, 2013 vs. 2020s vs. 2050s
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Source: Swiss Re model

" Likelihood of $19B
storm (like Sandy) will
grow 17% by 2020s &
40% by 2050s

" Likely loss of 1/70-year
storm (like Sandy) will
grow to $35B by 2020s

& $90B by 2050s
(current $)



Risks and vulnerabilities will become increasingly acute and costly

I 2013 PWMs 100-Year Floodplain

2050s | % Change,

Projected 2020s 100-Year Floodplain [ 5 .
i 1 Ly 7y
I Projected 20505 100-Year Floodplain | é}x l’ _ Projected 1983-2050

Residents 218,000 398,000

y Y | Jobs 214,000 271,000 430,000

Buildings 36,000 68,000 114,000

801,000

Floor Area 377M SF 534M SF  855M SF

Source: NYC Special Initiative for Rebuilding and Resiliency (2013)



New York City Panel on Climate Change (NPCC) Projections 2015

Increased chronic climate hazards

By the 2050s:

= 4.1°F to 5.7°F increase in average temperature

= 4% to 11% increase in average annual precipitation
= Sea levels likely to rise 1-2 ft.; maybe 2V2 ft.

By 2100:

= High-end projections may reach 6 ft.

ANNALS & 6 Sitnces

SEA LEVEL - MEAN ANNUAL CHANGES
Baseline (2000-2004)

Increased impact from extreme weather events
By the 2050s:

Building the 0
Knowledge Base for "= Number of days in NYC above 90°F could triple

Climate Resiliency Even today:

New York City Panel on

Clmats Griarige 2015 hepr = 100-year floodplain expanded by 17 square miles
(51%) citywide; 2.3 ft. average increase in 100-year

flood elevations; will increase with further sea level
rise; now encompasses 71,500 structures

Courtesy of NYC Mayor’s Office of Recovery & Resiliency
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the 100-year floodplain
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"Like No Other Market"
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Key lessons: Leverage maximum private resources, then make public policy

decisions

New value of assets exceeds
cost of adaptation:

private funding

Enhanced
Property
Value

Avoided
Damage/
Insurance

Savings

Project Costs Project Funding

Value of adaptation exceeds
new cost of assets:

public funding

Enhanced
Property
Value

Avoided
Damage/
Insurance

Savings

Project Costs Project Funding



Key lessons: Coastal economics require incremental financing over time and

addressing market failures




