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IPCC AR5 vs. AR4

= Human attribution statement regarding post-1950 warming
upped from greater than 90% to greater than 95%

* Increased emphasis on total greenhouse gas emissions and
Irreversibility

= Sea level rise projections are substantially higher

= Strong statements on recent ice mass loss from Greenland
and Antarctica

= Greenland Ice Sheet—and possibly Antarctic Ice Sheets as
well--is now seen as less stable at long time scales

= Possible timing for an ice-free summer Arctic has been moved
up to mid-century from end-of-century

* Low-end estimates of climate sensitivity have been reduced
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Observed globally averaged combined land and ocean
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(b) Observed change in average surface temperature 1901-2012
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(c) Change in global average upper ocean heat content
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RCP 8.5

2005 to 2081
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NPCC2

After Hurricane Sandy, Mayor Bloomberg
convened the second New York City Panel on
Climate Change (NPCC2), January 2013

Provided up-to-date scientific information and
analyses on climate risks for the Special Initiative
for Rebuilding and Resiliency (SIRR)

The 2013 NPCC Climate Risk Information Report
(CRI) provides new climate change projections
and future coastal flood risk maps for New York
City

Both SIRR and CRI reports released on June 11,
2013

NPCC?2 Climate Risk Information is available
online at: www.nyc.gov/planyc,
www.nyc.qgov/resiliency, www.Ccrun.orq,
WWW.cunysustainablecities.org

SIRR Report available online at:
=\WWW.Nyc.gov/planyc, www.nyc.gov/resiliency
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NPCC2 Uncertainty and Risk Management

NPCC2 seeks to present climate
uncertainties to facilitate risk-based
decision-making

NPCC2 uses ranges of model-based
outcomes and likelihoods based on
scientific literature

NPCC2 presents outcomes based on
climate model results and different
future greenhouse gas emissions

It is important to note that these model-
based outcomes do not encompass the
full range of possible futures

Number of model-based outcomes
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NPCC2 CRI, 2013
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NPCC2 Observed Trends
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* All trends significant at the 99% level

NPCC2 CRI, 2013

Temperature

Mean annual temperature in New York
City has increased 4.4°F from 1900 to
2011.

Precipitation

Mean annual precipitation has
increased 7.7 inches from 1900 to
2011 (a change of 1.4 percent per
decade). Year-to-year precipitation
variability was greater from 1956 to
2011 than from 1900 to 1955.

Sea Level
Sea level in New York City (at the
Battery) has risen 1.1 feet since 1900.

Extreme Events
Very difficult to determine trends on local scales

75% increase in heaviest rain events in Northeast in last 50 yrs

Increase in strength of hurricanes and in number of hurricaneiin
North Atlantic since early 1980s



NPCC2 Mean Annual Changes for Temperature and Precipitation

Air temperature Low-estimate Middle range High-estimate
Baseline (1971-2000) 54° F (10th percentile) (25t to 75 percentile) (90" percentile)
2020s + 1.5°F + 2.0°Fto 2.8°F +3.2°F

2050s +3.1°F +4.1°Fto 5.7°F + 6.6°F
Precipitation Low-estimate Middle range High-estimate
Baseline (1971-2000) 50.1 inches  (10* percentile) (25t to 75t percentile) (90 percentile)
2020s -1 percent + 1 to + 8 percent + 11 percent
2050s + 1 percent +4 to+ 11 percent + 13 percent

Based on 35 GCMs and two Representative Concentration Pathways. Baseline data are from the National Oceanic and Atmospheric
Administration (NOAA) National Climatic Data Center (NCDC) United States Historical Climatology Network (USHCN), Version 2 (Menne et al.,
2009). Shown are the low-estimate (10th percentile), middle range (25th percentile to 75th percentile), and high-estimate (90th percentile)
30-year mean values from model-based outcomes..

These projections are generally consistent with the Panel’s 2009 findings.

NPCC2 CRI, 2013
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NPCC2 Quantitative Extreme Event Projections

2020s 2050s

Number of 18 24 26 to 31 33 32 39to 52 57
days/year with
maximum
temperature at or
above 90°F
Number of heat 2 3 3to4 4 4 5to7 7
Heat waves and | \ayes/year
cold weather
events Average heat wave 4 5 5to5 5 5 5to6 6
duration (in days)
Number of 72 50 52 to 58 60 37 42 to 48 52
days/year with
minimum
temperature at or
below 32°F
Number of 3 3 3to4 5 3 4to4 5
Intense days/year with
Precipitation rainfall at or above 2
inches

Based on 35 GCMs and two Representative Concentration Pathways. Baseline data are from the National Oceanic and Atmospheric

Administration (NOAA) National Climatic Data Center (NCDC) United States Historical Climatology Network (USHCN), Version 2 (Menne
et al., 2009). Shown are the low-estimate (10th percentile), middle range (25th percentile to 75th percentile), and high-estimate (90th
percentile) 30-year mean values from model-based outcomes. Heat waves are defined as three more consecutive days with maximum

temperatures at or above 90°F.
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NPCC2 Sea Level Rise Methods

»= Developed single range
— Included future changes in polar ice sheets

» Updated model-based components with CMIP5
— 24 Global Climate Models (GCMSs)
— 2 Representative Concentration Pathways (RCP 4.5 and RCP 8.5)

= Revised meltwater and land — subsidence terms
» Added additional components

— Land water storage
— Gravitational, isostatic, rotational (‘fingerprint’) term
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NPCC2 Sea Level Rise Projections

Sea level rise Low-estimate Middle range High-estimate
Baseline (2000-2004) 0 inches (10t percentile) (25t to 75 percentile) (90 percentile)
2020s 2 inches 4 to 8 inches 11 inches
2050s 7 inches 11 to 24 inches 31 inches

Based on 24 GCMs and two Representative Concentration Pathways. Shown are the low-estimate (10th percentile), middle range (25th
percentile to 75th percentile), and high-estimate (90th percentile).

One set of sea level rise projections now presented,
rather than having a separate 'rapid ice melt’ scenario

These projections are generally consistent with the Panel’s 2009 findings.

Sea level rise projections for New York City are projected to exceed the global average
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NPCC2 Coastal Flood Heights and Recurrence

2020s 2050s

Coastal
Floods
at the
Battery

Annual chance of 1.0% 1.1% 1.2 to 1.7 % 1.4 % 1.7 to 50%
today’s 100-year- 1.5% 32%

flood

Flood heights 15.0 feet | 15.2 feet 15.3to | 15.8feet | 15.6 feet 159to | 17.6 feet
associated with 100- 15.7 17 feet

year flood (stillwater feet

+ wave heights)

Stillwater flood 10.8 feet | 11.0 feet 11.1to | 11.7feet | 11.4 feet 11.7to | 13.4 feet
heights associated 11.5 12.8

with 100-year flood feet feet

Estimates in the top row refer to the values for projected sea level rise. Low-estimate indicates 10t percentile, middle range indicates 25t
to 75t percentile, and high-estimate indicates 90t percentile. Flood heights for the 2020s and 2050s are derived by adding the sea level rise
projections for the corresponding percentiles to the baseline values. Baseline flood heights associated with the 100-year flood are based on
the stillwater elevation levels (SWELs). For 100-year flood, height is also given for stillwater plus wave heights. Flood heights are referenced
to the NAVD88 datum.

Coastal flooding is very likely to increase in frequency, extent, and height as a result of increased sea levels
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NPCC2 Future Coastal Flood Risk Maps
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percentile sea level rise scenario
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NPCC2 Links and Contact Information

= NPCC2 Climate Risk Information is available online at:
www.nyc.gov/planyc
www.nyc.gov/resiliency
WWW.ccrun.org
www.cunysustainablecities.org

» SIRR Report available online at:
www.nyc.gov/planyc
www.nyc.gov/resiliency
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