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Climate change poses another
significant challenge for the
United States and the world at
large. As greenhouse gas
: emissions increase, sea levels
. - are rising, average global
()\U,ADRE NNIAL temperatures are increasing,
D EFENSE and severe weather patterns
are accelerating. . . .. These
effects are threat multipliers
that will aggravate stressors
abroad such as poverty,
environmental degradation,
political instability, and social
tensions . . ..
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http://www.defense.gov/pubs/2014_Quadrennial_Defense_Review.pdf
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Global Temperature (°F)

Decadal global surface-air temperature (land and SST)
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Were You Ready for the Storm?
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Northeast Winter Temperature Trends 1895-2008
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4 Inch Precipitation Events by Decade 1963 — 2012
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Updated 24-hour 100-year Design Storm

TP-40 (Hershfield 1961)
Rainfall Frequency Atlas

24 hr 100-year rainfall = 6.3”
1938-1957

Northeast Regional Climate Ctr
Atlas for Extreme Precipitation

24 hr 100-year rainfall = 8.5”

Data up through 2008
http://precip.eas.cornell.edu/




$2012 (million)

Federal Expenditures on Presidentially Declared Disasters
And Emergency Declarations in NH
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1998: Ice Storm
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2007: Patriots Day Flood (April)

2008: Tornado; Floods; Ice Storm
..... 2010: Windstorm; Floods. ...

2011: Irene

2012: Flooding; Sandy

N
o
|

—
&)
|

—
o
|

Data from www.fema.gov/disasters/grid/state-tribal-government



Relative Sea Level Rise (inches)

Relative Sea Level Rise 1956 - 2011
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Relative Sea Level

(inches)

Sea Level Rise at Portsmouth Harbor
1927 - 2001

SLR: 0.7 inches per decade
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Northeast Climate Impacts Assessment

:

° Collaborzg\tion between Union
Confronting Climate Change f)f Concerned SF'enF'StS and 50
in the U.S. Northeast ~independent scientists

e Geographic Scope
Nine Northeast states, from
Maine to Pennsylvania

¢ Peer Review
Climate Dynamics, 2007
14 papers in Adaptation and
Mitigation of Climate
Change, 2008

wwWw.climatechoices.org




Climate Change in the
Piscataqua/Great Bay Region:
Past, Present, and Future
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Climate Change in
Southern New Hampshire

PAST, PRESENT, AND FUTURE

A PUBLICATION OF THE SUSTAINABILITY INSTITUTE AT THE UNIVERSITY OF NEW HAMPSHIRE
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Global Greenhouse Gas Emission Scenarios
Key Input for GCM projections of future climate change
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Projecting Future Climate Change for the Northeast:
Downscale Global Projections to Regional Level




Projecting Future Climate Change for the Northeast:
Rising Annual Temperatures

Higher:

— observations 6.5-12 5F

— higher emissions

— lower emissions
Lower:

3.5-6.5°F

2°F warming
since 1970




Summer heat index: \

How hot summers will “feel” in
New Hampshire

e Concord/Manchester, NH

4

o 70+

(@)} i

5 60 -+ Days over 100°F |

gso- 1 & B

| -

8 40 | Today 2070-2099 |

> 30

gi 4

@ 201 i 1 | | Il Higher-Emissions Scenario
o 10 e Lower-Emessions Scenano
] 0. .

19611990 2010-2039 2040-2069 2070-2099

M higher emissions
=




Precipitation Events >4" in 48 hrs per Decade (30 year averages)
for Southern NH (41 Stations)
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Projected 215t Century Sea Level Rise
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Sea Level Change (inches)

Projection of Sea Level Rise from 1990 to 2100
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Stillwater Elevations for New Hampshire Seacoast
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Stillwater Elevations for New Hampshire Seacoast




Stillwater Elevations for New Hampshire Seacoast




Stillwater Elevations for New Hampshire Seacoast




Stillwater Elevations for New Hampshire Seacoast




Stillwater Elevations for New Hampshire Seacoast




Stillwater Elevations for New Hampshire Seacoast

Range in 100-year flood elevations (now to 2100)
6.8 to 15.3 feet above MHHW

LOWER SLR HIGHER SLR

Event (feet) (feet)
King Tide 11.5

SLR 2100 9.3 13.1

SLR 2050 7.8 8.5

100 yr flood 6.8

High Tide 0.0 0.0

NOTE: maps to follow are for 12 feet above MHHW
In coastal NH, NAVD + 4.4 feet = MHHW




High Tide + 12 feet
Rye, NH







What path will we take to the future?
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Two roads diverged in a wood, and | -
| took the one less traveled by,
And that has made all the difference.

Ay r'e Robert Frost
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NH Climate Actlon PIan
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*One of the largest, most diverse collections of leading _‘y
NH citizens A

ePromotes growth of new jobs and renewable energy
development The New Hampshire Climate Action Plan
7

A Plan for New Hampshire's Energy, Environmental
and Economic Development Future

eReduces energy costs

e|dentifies 67 recommended actions  buildings
electricity generation,
transportation & land use
‘ natural resources
government action
adaptation

~ eReduce greenhouse gas emissions
44% below 2005 levels by 2025
86% below 2005 levels by 2050

2 B More info at:
¥ ﬁ)/http ://CarbonSolutionsNE.org
e -, e I salRY _ »
at sf, /J V' f; / o M Y - "’
F ,’./ ';;,'.,j Pl s & /f // @’ ‘/ CARBON SOLUTIONS

S A L 5 5 = NEW ENGLAND™
. /,I.' ’ :f;‘ CarbonSolutionsNE.org
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Gross State Product & Greenhouse Gas Emissions
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Laying a foundation for
informed discussion
and decisions

1 Plan for “Here and Now” and “Prepare and Monitor” actions that
are robust, yet flexible

J Adaptive approaches that change with conditions

v’ Building codes and resilient design

v' Conditional development and exactions for maintenance of services
v" New development and rebuilding restrictions in high risk areas

v Transfer of Development Rights / Acquisition and Buyout Programs
v Rolling easements and buffers

v Adaptive reuse plans for high risk areas (overlay zoning districts)



Wrestling with uncertainty
about the future

[ Consider future conditions for planning
and investments

 Intersect municipal planning and public/
private investments

1 Need citizens support decision-makers

 Effective communication of information
and solutions

J Encourage action based on best available
information and guidance

1 Municipalities have the power to change
their future



NH Coastal Adaptation Workgroup (CAW)
http://nh.stormsmart.org

Federal State Regional Municipal Academic  Non-profit Consulting
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V. ROW CAN NEW HAMPLHIRE'Ss COMMUMNTIES RESPOND?

TAMeriCa’s rewoned 10 CATSe ChaNDe & Wmatody About making CAGKes in e e of Mok
Chooming for ouamais, SOw how much, a0d wihen 10 recuce Groenhoule DAt emEpons snd
10 increase 2he rosionce of human and netursl tysterma Lo chmate chanpe ™

The resuts presardad = Craglen 0 ard & oF ¥y
MEOrt Cw s reauts Y0 40NC FC BOwrs 1 a0LEhe Mew
SeTpatn e sl 0 Aggersd v B ol e
"o the frdiogn of ecert mgone ™ retore " e
rlerrel ara’ mesirwr i e se Tt ks peaed
Sy Cmate CheTO8 AN DFTW TR 0N MOt et o
N asemss 7] o9l Ve T T e wede tage of
DrOSCt ve EC OOy ard *mooree eftorts A prenryg
PO Ar AN T LAt T O 1S AN The MagnTade o
tierwte oo (va M getor] ond o sroee for By
IOOACTE (vl S3E0RALION) & CRary waTarted g ver
0 A et L, SO, A P e iy
BTN Wik O Chargrg Omate

Mitigation and Adaplstion

MLt o o] mhaptat on & e guie o
CONTIOrtE e P DEr COMOITer vy SO0reeaed
* e PCC 2007 Wersiryg Srung § Drvpac s Adetad o,
O Ve sty and Workorg Geoup W (Mrgeton of
C weste Crarmpge) S ost? Assaswurvert Sagun'n = ire
ATt MO Wl DR ST aed e ID0C P
Attt Ry v W) Cinka T S 1T e
Ot g of 200 O the retiore e e
O 0oy Or A Gy O vane CNOces 400 the et
Natore Tirvetn Assssorvert orovide sdvion o the =sow
SNCT W RE0A 00T MO DFOINENG B0 e UNET T De
St An respend bo Crnate (Rargm. P g adepd ot o
oS Igat on efor ™

it e v ses arvad ol redha v g Pw rgey o
Cherate tRNGNOE 20 FEDIE 81T NUTES WYIROTTE SVOIVe



CLIMATE READY
ESTUARIES

NIVERSITY OF o
> c SEPA

TYEY A

‘ New England Environmental Finance Center m UNIVERSITY U][ NEw HAMPSHIRE

http://www.cascobay.usm.maine.edu/pdfs/cre_coast_final_report.pdf



City of Portsmouth, New Hampshire
COASTAL RESILIENCE INITIATIVE

Climate Change Vulnerability Assessment
and Adaptation Plan

April 2,2013

http://www.planportsmouth.com/cri/maps.html



Goat Island

Ourham Point
Oyster Rivor

Prepared By

Strafford Regional Planning Commission

150 Wakefield Street, Suite 12

Rochester, NH 03867




THE STATE OF NEW HAMPSHIRE
DEPARTMENT OF ENVIRONMENTAL SERVICES
LAND RESOURCES MANAGEMENT
ALTERATION of TERRAIN BUREAU
29 Hazen Drive, PO Box 95, Concord, NH 03302-0085
Phono (603) 271 2147 Fu (803) 271-6588

For Permit Status: hitp.

ALTERATION OF TERRAIN PERMIT APPLICATION

NOTE: CHANGE IN STANDARD OF PRACTICE
DRAINAGE ANALYSES

Fleass doybtie-oice B W x 117 shoets whos possiyo but, do not reduce the hact cuch 1 more than one paps 95 on one side
[] PE stamp

] Rarfal amount obisned from the Nonhess! Regony Chmae - BUpVDeeip a8 comael.ody’ In SxXPOme pracpilaion
Hble & osined from the sbove referenced webstn,

(] Drainage anatyses. In $e folawng ordar:

Pro devolkopment aralyss: Dranape dagram

Pro-development sralyss: Area Latng and Sol Lsing

Pro-development aralyss: Node sang 1year (I applcabio), 2. yoar, 10year and 50 your
Pro-development sralysis: Full summary of ¥ 10-year slorm

Peat-development analyss: Dranage dagam

Posi-devekopment aralyss: Area Lstng and Sol Leing

Pest-development analyss: Node 1s3ng for e 2.yodr, 10year and S0 yoar
Posi-devalopment aralyss: Full summary of ™ 10-ypasr slom




BSE Sea Level Rise:

Understanding and Applying
i | Trends and Future Scenarios
i for Analysis and Planning

40

2013

Massachusetts Office of
Coastal Zone Management
WWW.Mmass.gov/czm

Working on a similar report for NH Coastal Risks and Hazards Commission; due Summer 2014



References & More Info:

Carbon Solutions New England CarbonSolutionsNE.org

site for various regional climate assessments for New England

Sea Level Rise Maps: www.granit.sr.unh.edu/Projects/Details?project_id=264

Infrastructure and Climate Network: ThelCNet.org

climate.gov

Intergovernmental Panel on Climate Change: www.ipcc.ch
World Meteorological Organization — Global Climate 2001-2010

www.wmo.int/pages/mediacentre/press releases/pr 976 en.html

US 2013 National Climate Assessment: ncadac.globalchange.gov
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Northeast Climate Impacts Assessment www.ClimateChoices.org

Climate Science explained

www.SkepticalScience.com/

www.RealClimate.org
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