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Roadmap to this talk

How global climate will change in this century

Emphasis on risks from extremes of weather,
climate, sea level rise, mainly eastern US, NYC

Risk Management: Need to focus on emissions
reduction and adaptation



Can policy makers think ahead?
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Anomaly (°C) relative to 1961-1990
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Observed globally averaged combined land and ocean
surface temperature anomaly1850-2012
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Recent Warming
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Recent Drying
(IPCC 2013)

Observed change in precipitation over land
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Sea level (cm)

200
Observations
180
160 [ 80
140F  ~ 7074 Trend = +3.26 mm/year W GIObaI
E -

£ mean sead
120 S 5
100 [ E 40+ Ievel -
of 2 observed
60 [ 10262 1902 1906 198 2000 2002 2004 2006 2008 2010 2012 trend
ok Date (years) (Casanave and Nicholls,

Science 2012)

20

1850 1900 1950 2000
Time (year)



Projected warming, low-latitude drying

(IPCC 2013)

Low emissions

RCP 8.5-High emissions

Change in average surface temperature (1986-2005 to 2081-2100)
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(a)

Global average surface temperature change
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Confidence Assessment
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Extremes: by 2040, hot days currently occurring
up to 10% of time increase to up to 30%
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(IPCC 2013)
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Can we trust these projections?
Models reproduce past trends well
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Sea Level Projections (Global)
(IPCC 2013)

Global mean sea level rise
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Vulnerability + Exposure interact with climate change to
produce added Risk

Vulnerability:

Vulnerability

The predisposition of a
person or group to be

adversely affected
Weather and

Climate
Events

Exposure:

Being in the wrong place
at the wrong time
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Presentation Notes
SPM: Box SPM.1 Definitions (page 1-2)
Full report: 1.1.2.1 (page 7 and 8)


Risk along the east coast, particularly urban
areas

Structural density, hard & impermeable surfaces = urban heat
Island, pluvial flooding

Human density - air and water quality degraded

Infrastructure stacked well below as well as above grade -
enhanced coastal vulnerability

Impact “hotspots” >e.g., smog + heat island



Growth in exposure to current 100-yr
flooding by 2070
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Fig. 4 Population exposure for the top 15 countries in the 2070s under scenario FAC showing the

proportions associated with current exposure. climate change and subsidence and socio-economic
change

Hanson at al Climatic Change 2011



Sandy presented an unusual combination of
circumstances, but...
."Ilr v

| 100-Year Flood Zone (FEMA 1983)
@ 500-Year Flood Zone (FEMA 1983)

Flood level e Sandy Flooding Area
3.7/m

(above 94, 2
NAVDSS) K

NYC Mayor's Office Flickr
Hurricane Sandy reached

>500-yr flood level in NYC



Latitude (N)
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Sea Level Rise and
Intensifying Tropical
Cyclones present
an increasing,
double-barreled
hazard for the US

East Coast

Current “worst case”
hurricane surge for NYC
area -
greater than Sandy’s




Big increase in hazard by mid-century

NYC Panel on Climate Change 2012)

Table 3. Baseline Climate and Mean Annual Changes

Air temperature Low-estimate Middle range High-estimate
Baseline (1971 - 2000) 54°F (10th percentile) (25th to 75th percentile) (90th percentile)
2020s +1.5°F + 2.0°F to+ 3.0°F + 3.0°F

+ 3.0°F +4.0°F to+ 5.5°F +6.5°F

20505
Precipitation Low-estimate Middle range High-estimate
Baseline (1971 - 2000) 50.1 inches (10th percentile) (25th to 75th percentile)

2020s 0 percent 0 to + 10 percent + 10 percent

(90th percentile)

+ 15 percent

+ 5o + 10 percent

0 percent
Sea level rise Low-estimate Middle range High-estimate
Baseline (2000-2004) 0 inches (10th percentile) (25th to 75th percentile) (90th = .ccentu,
4 1o 8 inches 11 inches

2020s 2 inches

2050s 7 inches 11 to 24 inches

31 inches

Based on 35 GCMs (24 for sea level rise) and two Representative Concentration Pathways. Baseline data are from the National Oceanic and Atmospheric Adpissetfation (NOAA) Natiom Climatic Da
Center (NCOC) United States Historical Climatology Network (USHCN), Version 2 (Menne et al., 2009). Shown are the 10th percentile, 25th percentile Z&#™Percentile, and 90th percentile Sygacss
values from model-based outcomes.Temperature values are rounded to the nearest 0.5°F, percipitation values are rounded to the negges#®fercent, and sea level rise values rounded to the nearer.t

Rate of sea level rise higher than global
mean along NE coast




Flood height {m?)

Flood height {m}

Sea level and ocean temperature of 2100:

Sandy-like flood (3.7m) returns more often due to higher sea
level (up to 1m) and strong tropical cyclones (Lin et al 2012)
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Exposure of Networked Infrastructure

High-Water Events in Lower Manhattan
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Thames Barrier, London:
Should NYC plan now on
this scale?



Presenter
Presentation Notes
Protect against flooding from sea level rise, but this may be expensive (here: The Barrier on the R. Thames below London)


Memories are

\2 short...

B e . even among
- those
B responsible for

i, risk

management

——

—

Hoboken subway station 2012 - - - and 1992



After enough damage, even with low resources,
some people and governments learn to do better
as rlsk increases — Can we?
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i g = '_M—L—J\F“hﬂ:
In Bangladesh, concrete bunkers + early warning systems cut
death rate In Cyclones (Jeff Masters’ wunderblog)
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