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Climate Impacts & Adaptive Needs
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Comparing Inundation with Current and
Projected (2050s) Sea Level Estimates

Case Study: Category 3 Hurricane (Draft)

- Projected Inundation Zone Estimates
(current sea level)

- Projected Additional Inundated Area
IPCC B1 (37.5 cm sea level rise)

' Projected Incremental Additional Inundated Area
'IPCC A1B (47.2 cm sea level rise)

Storm Surge Data Source: LS. Army Corps of Engineers, FEMA,
Matonal Weather Service, NYMMCT State Emergentcy Managemeant
Metre Mew York Hurricane Transpor Study

Interim Technical Data Report, 1185

Sea level rige estimates based upon Goddard Institute of Space Studies
Atmospheric-Ocean Model using Intemational Panel on Climate Change
greenhouse gas emission scenarios for 2050s
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100-year flood with

41t sea level rise




Lowest critical elevations

MTA Subway Lines

® The lowest pOiIltS of Lowest Critical Elevations(LCEs)
entry to tunnels, 0 © linc: 7.0 feet
subways or ventilation O OO lin: 7.5 feet
shafts. © Line 9.1 feet
© © lines 9.1 feet
(4] 5 6 JINES 9.9 feet
G @ lines 10.0 feet
O @ Llines 12.7 feet

Flevations measured in feet above the Nafional
Geodetic Vertical Datum of 1929 — NGVD'29.
Source: Jucob et al. (2000)°

w Metropolitan Transportation Authority



Potential Future Sea Level Rise
The Battery, NYC
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Year

Range of projected local sea level rise (SLR) for New York City as optional input for precautionary planning purposes. The
different lines represent projections for various atmospheric greenhouse gas scenarios and climate models. The orange band
depicts a range of optional SLR planning scenarios during this century, implying 2ft SLR as a minimum scenario, and 3 ft by the
end of this century as precautionary target planning scenario. (Source: Modified from Jacob et al, 2007).
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Extreme Temperatures

No. of Days > 90°F No. of Days > 100°F
In New York City In New York City
80 80
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1961-1990 2010-2039 2040-2069 2070-2099 1961-1990 2010-2039 2040-2069 2070-2099

I Historic Emissions I Higher Emissions Lower Emissions

Forecast of number of days/year in New York City with temperatures exceeding 90°F (left) and 100°F (right) for
different decadal periods and for two GHG emissions scenarios. The orange bar represents observed occurrences prior to
1990. (Source: NECIA, 2006)
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Anatomy of a Storm

Upton, NY (OKX): 8/8/ 2007 1-Day Observed Precipitation
Valid at 8/8/2007 1200 UTC - Created 61,10 4:54 UTC

Topo Pepn Amount Il Counties
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Case Study:
Lessons from August 8, 2007

1.4 to 3.5 inches of rainfall in two-hour period

Pockets of intense, sustained rain overwhelms
regional drainage systems

First tornados to hit Brooklyn in over 100 years
Storm coincides with morning rush hour

Reports of flooding throughout system begin just
before 6am
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Progression of the Worst Flooding
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Metropolitan Transportation Authority

Key
W} MTALong lsland Bus usss in Nasssu, western Sulfok, snd saster
B ot i

e et i, | S0000
Fulltima sanvios (bold typs) | ot MTA New York City Transit Subisy i foir bovolighs, Luses 1 fve.
Seananal seryice (ght Lype! h beroughs, and the WTA Staten fuand Radway (see revarse sde).
Pt oot semin g S

Gy s st rren abore),

Carnacting ral ssnice
A Poics

 Dutchees,
ek

o
{Cenestauttand n New Yok Gty
@terem Lns @tewHmenlne  @Pt saris Line
@Husen Liva @Pomcaci alley Liie

MTA Lang
e Yok Gy 2
@stion Branch ©Lang Besch Brench  @Port Washington Branch a1
OCHy TomniZane  @oriaik Branch  @RenkonkomaBranch
@Far Rockaway Branch @ Gyster Bay Branch  @Weat Hempetead b
QHempetead Branch @ Fert Jeflersan Eranch

visit vrw.mia.info

18



Bridge and

MTA Bridges and Port Authority
Tunnels Facility Faility
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Adaptation Responses
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Subway Drainage System
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i @ NewYork CityTranslt ~ TYPICAL SUBWAY DRAINAGE & PUMPING SYSTEM
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Mitigation




Energy Use: High-Rise vs. Low-Rise
Development

High-Rise Low-Rise
Number of buildings 1 10
Average floor size 30,612 sf 36,000 sf
Area of roof 88,000 sf 375,000 sf
Area of ext wall 343,000 sf 385,000 sf
Area of parking 0 sf 1,837,500 sf
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Energy Consumption: Low-Rise Office
Park vs. Tall Urban Building
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Energy Use: high-Rise

Development

41,000 BTU/sqft-yr

* 30 mi. round trip
* Diesel Bus, 4 mpg, 20 passengers
« 300 sq.ft. per person, 252 days per

year

= e s e =
- -

BTUs (1,000,000)

High-rise Urban
@ Metropolitan Transportation Authority
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Commute:
210,000 BTU/sqft-yr

30 mi. round trip

Private Car, 15 mpg, 1 passenger
300 sq.ft. per person, 252 days per
year

Low-rise Suburban
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ansit Effect Multipliﬁg e 8.24
it of GHG that the MTA emits

It helps d 8.24 units

11%

2%
In the net it helps avoid about4P?million metric tons

@ $30/ ton ~ 500 million

Currently un-recognized and un-compensated
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Climate Adaptation Matrix

Climate-Adaptation Decision-Making Matrix

Medium

Value Low

Risk —

Identify options for protection vulnerable rapid transit infrastructure, considering both the level
of risk and the value of facilities/components. i.e. Elevated subway station vs. Train
yard/Maintenance Shop in low-lying area near the coast.
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Recommendations

® Implement Operational Climate Change
Database

Complete Quantitative Vulnerability and Risk
Assessment

Develop Climate Change Adaptation Master
Plan

Climate Adaptation Resilience Evaluation
Procedure

w Metropolitan Transportation Authority 20
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