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Climate change is already underway.

The Intergovernmental Panel on Climate
Change (IPCC) finds that:

A itis tthat! Earthds c
warming
A itis that human emission have

caused most of the observed Iincrease In
global averaged temperature

Extremely Unlikely More Likely Than Not Extremely Likely

Very Unlikely Unlikely Less Likely Than Not Likely Very Likely

<h% <10% =33% <50% =50% ~b66% =90% =959%

Source: IPCC Climate Change 2007: The Physical Science Basisdo Summary for Policymakers.



How Is our planet responding?

Global Mean Temperature

~
v

(Do) seimesadws) ueaw
[ego|b |enjoe pajrwnsy

D
D
e
|
.«
w0
Lo}
L
=
o
=
—
Q
Q
<
D
—
D
=
0

1860 1880 1900

®*  Annual mean ° RE
; T 5  0.177£0.052
Smoothed saries 50 0,12820.026

5-95% decadal error bars 00 0.07420.018

0.08520.012

Souce: IPCC (2007)



How Is our planet responding?
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How Is our planet responding?
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What causes the sea level to change?

Terrestrial water storage,
extraction of groundwater,

building of reservoirs,
changegs in runoff, and Surface and deep ocean

seepage into aquifers circulation changes, storm surges

Exchange of the water
. - stored on land by
Subsidence in river glaciers and ice sheets

delta region, As the ocean warms, with ocean water
land movements, and the water expands

tectonic displacements
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The most recent SLR projections

Table 1. Temperature ranges and associated sea-level ranges by the year 2100 for different
IPCC emission scenarios

Temperature range, Model average, Sea-level range, Model average,
Scenario °C above 1980-2000 °C above 1980-2000 cm above 1990 cm above 1990

B1 1.4-2.9 2.0 81-131 104
A1T 1.9-3.8 2.6 97-158 124
B2 2.0-3.8 2.7 89-145 114
A1B 2.3-4.3 3.1 97-156 124
A2 2.9-53 3.9 98-155 124
ATFI 3.4-6.1 4.6 113-179 143

The temperatures used are taken from the simple model emulation of 19 climate models as shown in figure
10.26 of the IPCC AR4 (2); they represent the mean =+ 1 SD across all models, including carbon cycle uncertainty.
The sea-level estimates were produced by using Eq. 2 and 342 temperature scenarios and are given here excluding
the uncertainty of the statistical fit, which is approximately = 7% (1 SD).

Source: Vermeer, M. and S. Rahmstorf, 2009. PNAS, 106:21527-21532
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So what does this mean for Boston?

Increases in daily tide heights

. Affects basements, sewers, piers,
beaches, wetlands, low -lying roads

Possible bi -monthly flooding due to
astronomically high tides

. More of the above

Storm surge reaches further inland
. Flooding in areas not flooded before
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Storm surge at low tide
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Storm surge at high tide
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Storm surge at WICKED high tide
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Storm surge at WHT with SLR
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Seem unbelievable?
Long Wharf & Central Wharf, June 2009 i ngh Tide




Mapping of potential flooding in Boston

Potential flooding at High Tide with
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. 5ft SLR (upper range of possibility)



Mapping of potential flooding in Boston

Potential flooding at High Tide with
. 2.5 1t SLR (lower range of possibility)
. 5ft SLR (upper range of possibility)

Potential flooding due to extreme
coastal storm (5 ft surge) on top of SLR



Mapping of potential flooding in Boston

Potential flooding at High Tide with
. 2.5 1t SLR (lower range of possibility)
. 5ft SLR (upper range of possibility)

Potential flooding due to extreme
coastal storm (5 ft surge) on top of SLR

All maps show flooding at WHT



Mapping of potential flooding in Boston

Potential flooding at High Tide with
. 2.5 1t SLR (lower range of possibility)
. 5ft SLR (upper range of possibility)

Potential flooding due to extreme
coastal storm (5 ft surge) on top of SLR

All maps show flooding at WHT.
Flood Depths

0 - 2 Feet e |
> 2 Feet



Mapping of potential flooding in Boston

Potential flooding at High Tide with
. 2.5 1t SLR (lower range of possibility)
. 5ft SLR (upper range of possibility)

Potential flooding due to extreme
coastal storm (5 ft surge) on top of SLR

All maps show flooding at WHT.
Flood Depths

2 - 4 Feet
> 4 Feet




Mapping of potential flooding in Boston

Potential flooding at High Tide with
. 2.5 1t SLR (lower range of possibility)
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Boston Circa 1890
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Boston with 2.5 ft of SLR

N
1 Miles

Boston Harbor and Vicinity c":’,;“"wm"'”"e"."“m - UMass Bos
e e e s 25 et e

Sources: MassGIS, NOAA, USGS




Boston with 5 ft of SLR



