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The Problem




What's going on?
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Indicators of human influence on the aimosphere
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Changes in Temperature, Sea Level and Northern Hemisphere Snow Cover

(a) Global average temparature
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Rising Temperatures




Rising Temperatures
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Global and Continental Temperature Change

Tomgm re s oerrndy T

LEE TR PIR PER s R Py
TR S DA
Pt e aawdalp |':.1
e

(=]

vomamlp [12]

i=
(o]

T el i e e iy B2

Teperaiune anomaly {C)
Temmgpersfum anomaly {4

¥
=
E
:
=
E
.}

1960

Wumr

FIGURE SPM-d. Comparizon of observed continental- and global-scale changes in surface temperature with resulis
sirmulated by climate models using natusal and antheopopenic forcings. Decadal averages of observations are shown for
the period 1906-2005 (black ling) plotied against the centre of the decade and relative to the comresponding average for
1901 -1950. Lines are dashed where spatial coverage is less than 50%:. Blue shaded hands show the 5-9%5% range for 19
simulations from 3 climate models using only the natral forcings due to solar activity and volcanoes. Red shaded bands
show the 5-95% ranpe for 5B simulations from 14 climate models using both namral and anthropopenic forcings., {FAQ
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Changes in annual average temperature in the Northeast
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— observations
— higher emissions
lower emissions
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Changes in sea surface temperature - Maine

— Higher emissions
Lower emissons
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Rhode Island climate “migration”

Higher Emissions -
o Summer in Rhode Island

could feel like the typical
summer in coastal South
Carolina or Georgla by the
end of the century unless we
take action to reduce heat-
trapping emissicns today.

Higher-Emissions
Scenarfos: continved heavy
reflanoe on fossils fuels,
causing heat-trapping
emissions to nse rapidly ove

the century

Couresyofthe Unior of Coroemed Soenl




Rising Sea Level




Four contributions to sea level rise

1.

2.

3.

4

Thermal expansion of seawater
Melting of glaciers and ice caps

lce sheet surface mass balance

« snowfall - melting

Ice sheet surface dynamical imbalance

« |ncreased flow rate



1994 AD <—> 1931 AD

Late Holocene Sea Level Curve from Southern
New England and New Jersey (Donnelly 1998)
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Sea Level Rise: Observed vs. Projected

Interval Model Prediction Observed
mm/fyear mm/fyear
1993 - 2003 2.6 3.1

1961 - 2003 1.2 1.8



Projected globally averaged surface warming &
sea level rise at the end of the 21st century

Case
Constant Year
B1 scenario

&1T scenano

i SCenanc

ggad from a nierarcmyy of models tat encompass a sim
ty (EMICs), and a large number of Atmosphe i

WIS onhy.




2006 - |IPCC estimate

1.

2.

3.

4

Thermal expansion of seawater .......... 28 cm

Glaciers and ice caps .....

Mass balance ...............

Increased flow ................

<4 Range of Estimates:

Total: 40 cm



Sea level rise projections

uncertainty in SLR from thermal expansion
I uncertainty in SLR from ice melt
— Higher emissions
Lower emissions
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Observed and Projected Sea Level Rise by 2100

projected

ohse WQFJF - QuickTirme™ and 3

aompressed) decomessar
are needed to see this pictufg.
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Sea Level Rise: Observed = Projected

projected

observed

CudickTime™ and &
F (Uncompressed) decompressor
are needed to zee this picture.




Sea Level Rise: New Estimates

Reference By 2100 Total Rise
(feet) (feet)

Overpeck,

et al, 2006 2 13- 20

Rahmstorf,

2007 1.6-46



Greenhouse Gases in lce Cores
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Rising Sea Level
N
Rhode Island ~
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Providence: present sea level




Providence: 3 fi. sea level rise
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Providence: 5 fi. sea level rise
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Providence: 20 fi. sea level rise
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Rising Sea Level In
Rhode Island ~

Southern Coastal

Ponds
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Pond: 3 ft. sea level ri
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Quonnie Pond: 20 fi. sea level rise




Planning Needs

1.

2

Seamless digital terrain model for Rl

= |IDAR survey of coastline
= High-resolution bathymetry of coastal waters

Inundation model

=  Storm surge with wave regime superimposed

8 Bg[tter understanding of coastal erosion style and
rate

= EXxpanded Rhode Island sea level and coastal
erosion monitoring program



“Perhaps our epitaph will be:

The good Earth. We could have
saved it, but we were too damn
cheap and lazy.”

~ kurt Wonnegut
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