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814.865.3143 814.865.7657
brandinagle@psu.edu jshortle@psu.edu

Data and information for the
mid-Atlantic region

Our website houses data and information abouf how
potentfial changes in climate and land use may
influence sectors of our lives such as water quality
and gquanftity, ecosystems, public health, food supply,
transportation, energy, storms and flooding .

Information is organized under the major categories
Land, Climate, People, Coastal Issues, and Case
Studies. This allows users to quickly get to informnation
they need and want.
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This graph shows recorded observations of temperature and precipitation at the Lawrence climate station in
Massachusetts for each year since 1911. Where data is missing or incomplete for a year, there is a gap in the figure.

Temperature maximums, minimums and means are recorded for each day in degrees Fahrenheit (°F) and averaged
over an entire year. This graph indicates:

* average daily maximum temperatures with a red line

s gverage daily minimum temperatures with a blue line

» average daily mean temperatures with a purple line
Precipitation is measured every day in inches of liquid and added together to arrive at the yearly total. Snowfall is
measured using a stake or ruler according to the National Weather Service Cooperative Observer techniques. The
graph indicates:

# total precipitation with a gray bar

» total snowfall with a light blue bar
Use the scale on the left to read the values for temperature in °F; use the scale on the right to read inches of
precipitation.
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Informing local and regional decisions...

Brandi Nagle, Jim Shortle, Jennison Kipp, and Rachael Dempsey

The CARA Website
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Home | Land / climate /" People ./ Coastal Issues / Case Studies , About CARA

Climate is changing...

Although the climate has undergone many changes, the
extent and rate of global climate change in the past 100
years is greater than the change over the previous 1000
vears, Regionally the rates and extent of change vary
from the global average. Likewise at a local level the
changes in climate and the effects of those changes vary
due to the characteristics of the land and the human uses
of that land.

An understanding of the past trends and future potentisl
will inform the planning process to take advantage of
beneficial impacts or mediate negative impacts resulting
from these changes. The CARA website provides a means
to get st useful information about past trends and the
current status of historical climate observations and the
reliability and results of scientific models used in the
scientific community to anticipate potential future changes.
Impacts and adaptation stratsgies can be sxplorsd at &
regional or local level {county or climate/tidal station)
through the fallowing topics:

e Land - Physical Characteristics, Land
Use/Caver

Climate - Observed Climate, Background

information on Climate Change research,

Evaluations of climate models and their

relevance to the Mid- and Upper-Atlantic

Regions

People - How many people and where are

they, impacts and effects on health and other human dimensions

Coastal Issues - Climate change, extreme storm events and changes in sea level

Case Studies - Specific examples of local communities and how these areas are working to take into account
the effects of Climate, Land Use and Population change in future plans to adapt to the paotential changes.
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Local information New York Central Park, New York
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Days per Year

Climate Change

People The graph shows the observations for the New York Central Park climate station, over the period 1911-2000, for
the number of days each year having extreme temperatures or precipitation. (Where data is missing or incomplete,
there is a gap.) Using the left-hand guide, you can identify trends over the past 30, 60, or 90 years. A positive trend
has a positive slope indicating that the number of extreme days is increasing; a slope equal to zero indicates na
change; and a negative slope indicates that the number of extreme days is decreasing over time.

This graph for New York Central Park shows:

The number of extreme days with a grey bar.
The running mean for extreme days with a red line.
The trend, or slope of the bold black line, for extreme days over the last 20, 60 or 90 years.

Use the scale on the left or mouse over the bar to read the number of extreme days for a given year. Or mouse over
the trend line - it will turn yellow - to view its slope.
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Right now, the welbsite provides detailed climate information for Historical Climate Network stations within the
CARA region. You can look at femperature and precipitation averages and exiremes for these stations,
exploring how the climate has changed over the period of record. Soon, projections for future climate - both
locally and regionally - will be up and running...allowing you fo look at different projections under different

emissions scenarios.

CARA case studies - science for decision makers in action

Hampton Roads, VA is a case study focusing on
sed level rise and wetland loss. The vulnerability of
coastal communities 1o changes in climate and
land use are of particular interest to stakeholders
in this area. The health of the Chesapeake Bay
area is cenfral to planning efforts and
consideration for wetlands and commercial
aquatic species is paramount in planning.

@ CARA case studies: Hampton Roads area - Microsoft Internet Explorer
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Sea-Level Trends

For coastal planning, the only sea level
changes that matter are the ones
relative to the land, explains Dr. John
Boaon, Professor Emeritus at the Yirginia
Institute of Marine Science (YIMS),
College of william and Mary. There are
two basic types of sea level change: 1)
eustatic or world-wide change in sea
level due primarily to increasing or
decreasing ocean volumes and 2) focal
apparent change in sea level due to — . Lana.Cover Classification
the vertical movement of land. Sgis Water Barren
although sea level is rising in the : \ parwatar T i For
Hampton Roads area (as in many other ¢ X Orvelsped mnio Cumvated Crogs
areas), there is some question as to - Openspace Fornsts
whether the rise rate is accelerating. 2 - - IR Lowrbersiy [ oxidions Watiands
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Read mare about this subject including coastal damage frem Hurricans
specific examples in Sea Coast and Sea 1. 4pel,
Level Trends, by Dr. John Boon. To
provide comments related to this article, please contact Dr. Boon,

Land.Cover Distribubon, Hampton Roads

Agricuture

wiew video clips on sea level rise (uses Real Player and Quicktime
Player):

Chesapeake Baywatch - Dr. Kirk Havens, ¥IMS

» Sea-level rise in the Chesapeake Ba

Sea-level Rise - Dr, Carl Hershner, ¥YIMS

= 1 Mbps strearn (best quality, slowest download)

= 56 K {for dial-up modems

Marsh Importance - Dr. Carl Hershner, VIMS

= 1 Mbps mp4 stream (best quality, slowest download)
= 56 K .mp4 (for dial-up modems)

Chatapeake

Kilometer Sowre: ptonsiLans-Cover Bataset 2091,
40 Hometars Unind Sistes Gosbge ol

AL s i Lo Chaeactecses Cossortiom,
Ui St Ervtonarets? ection Apercy

The case study af Cape Cod, MA has focused on
three categories of potential effects of climate
and land use change: 1)Groundwater issues,
2) Chronic flooding, and 3) Acutfe Storm Effects.
The Cape Cod case study welbsite offers videos
and animatfed pictures to illustrate the potential
damages from seal level rise and storm surges.

@ Cape Cod CARA Case Study - Microsoft Internet Explorer
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Cape Cod
Case Study
-

A Changing
Landscape

4 Cage Study Component of the
Consortium for the Atlantic Regional Assessment

Conducted by:
James J. Opaluch, Robert Thompson, and
Liga DeProspo Philo, in cooperation with
Lynne Carter

The University of Rhode Island

With its perpetual tide of summer tourists and the growing Background Information
number of year-round residents, Cape Cod is truly a place of About Cape Cod
changes. Situated off the eastern shore of Massachusetts, the

65-mile long peninsula has been in a state of transformation Information About Climate
since its glacial creation began more than 14,000 years ago. Change
While the science of global climate variability and change iz

uneertain, its potential effects could dramatically alter Cape More About the Case Study
Cod. Rainfall

Decision Tools
Sea-level rise, as a result of climate change, i= projected to affect the
Cape.

Extraction Recharge
Runoff » ¢ ‘\-N‘ Runoff

Sdlt Groundwater

W [nterner

] CARA: Consortium for Atlantic Regional Assessment - Microsoft Internet Explorer

Bringing climate and land use change information to decision-makers
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The Consorium for Atlantic Regional Assessment (CARA) team members are from Penn State University,
Carnegie Mellon University, University of Rhode Island, and the Virginia Institute of Marine Science, in
collaboration with the U.S. EPA and private and public stakeholders of the mid- and upper-Atlantic region.
Support for CARA is provided by the Global Change Research Program, Office of Research and Development,
U.S. EPA (Cooperative Agreement R-83053301) [Note: The CARA website is undergoing peer review as of
May 2005. Full public availability is expected in early spring of 2006.]

Interactive tools and tutorials

CARA presents climate and land use change information
In easily accessible formats so that local and regional
decision-makers can explore the informatfion and utilize
what is most important to them.

CARA Viz, pictured left, allows users to map a variety of data
sefs quickly and easily and displays additional information
when a user mouses over any county.

Tools and tutorials currently under development:
The following tools and tutforials will be available on our
website by Spring of 2006: Water, Agriculture, Transportation,
Ecosystem, Energy, Land, Health/Climate, and
Health/Land cover.

Mid-Atlantic land use: past, present, & future

The land cover projections and fool will be added to the welbsite shortly. Right now, you can explore the
characteristics of land use and land cover throughout the CARA region. We continue to develop exploratory
tools to illustrate how land cover and land use patfterns may change in the context of climate and population

changes in the future.

a Land Detail - Microsoft Internet Explorer
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CARA Region - Land Charactistics:

Switch to:

Local information A physiographic province is an area
/ e delineated according to similar terrain
BEEE State sf the CARA Region i that has been shaped by a common
Then: | County ol ) geologic history. Each province
OR — defines a region in which relief,

- landforms, and geclogy are
Select: | Climate Station [v] 3 b o significantly different from that of the
e > adjoining and nearby regions. The
ovids boundary between each province is
. determined by a major change in

O Land : p topography and geology.

Land Cover 1 P The provinces delineated in the map
Watersheds to the left were defined by Fenneman
Climate Divisions and Johnson of the U.S. Geological
Eco-regions Vd [ 1ovondack Survey.
Physiographic regions O 2c0aiachian Platwaus
4 || e Fige Printer-friendly page
emp/Precip 3 1| centrsl Lowisng
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View or download map as PDF&

Cape May County, NJ's economy is based
largely on tourism. Aside from being a popular
pbeach desfinafion for millions of fourists, it is also a
prime spoft for birding. As Cape May plans for the
future, decision makers need to understand the
potential consequences of climafe change and
how sea level rise may affect the region. Land use
tradeoffs between birding habitat, flood risk, and
local faxes and prices on goods are of great

concern to local decision makers.
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Cape May County:

Cape May County is located on Mew Jersey’s southern tip, bordered by the atlantic Ocean on the sast
and the Delaware Bay on the west. Less than 200 miles fram New York City, Philadelphia, and
Washingtan, DC, the beaches of Cape May County attract millions of visitors each vear, Wacationers and
residents enjoy its temperate coastal climate, bird-watching opportunities, beaches, and a small-tawn
atmosphere. During the seasonal months Cape May County’s population almost doubles with visitors.
Cape May County is ane of the premier states in the nation for bird watching and contributes millians to
the county annually. With such attractions and visitors, Cape May County’s economy has been grawing
rapidly and is projected to continue to do so.

Growing population and tourism are intensifying demands on Cape May County’s resources. A challenge
facing local decision-makers and stakeholders is fostering economic grawth while maintaining the
environmental integrity upon guality of life and tourism depend.

CARA and Cape May County:

CARA has investigated how changes in climate and land use in Cape May County might affect human
and natural ecosysterns. & summer 2003 survey explored Cape May County residents’ willingness to
make tradeoffs amang bird habitat, drinking water quality, traffic congestion, flood risk, and local taxes,
fees and prices. Another CARA study looked at the linkages between climate change and the county’s
vulnerability to sea-level rise. Cape May County can use the findings to help in planning for the future,
Other coastal areas might want to launch similar studies.

#top of page

Penn State University, Carnegie Mellan University, University of Rhade Island, and the Virginia Institute
of Marine Scence are collabarating with the UL, EPA and private and public stakeholders of the mid-
and upper-Atlantic region. Support for CARA is provided by the Glabal Change Resesrch Program,
Office of Research and Developrment, U.5, Enviranmental Protection Agency (Cooperative Agreement R-
83053301).

Top of page | Technical Support | Site Map
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The Adirondack Park case study is the lone CARA
case study not located in a coastal region. The
stakeholders in this region are concerned with the
future of the winter economy in the face of climate
change, as well as mainfaining the high
environmental quality that makes this region so
affractive to residents and tourists.

*The websites for Cape May County and Adirondack
Park are still under developoment. ™
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Adirondack Park:

The adirondack Park, the largest protected area in the Eastern United States, was created by New York
in 1892, This northern Mew York state park covers 6-million acres - about the size of Yermont, The NYS
pDepartment of Environmental Conservation® manages the 48 percent of the Park that is state
Iand; this land, alang with state land in the Catskill State Park, constitutes New York’s Forest Preserve, in
which no timber harvesting is permitted, The Adirondack Park Agency® regulates developrnent on
the 52% of the park thatis private land; its land use and developrnent plan has a tiered zoning system,
with zoning classes ranging from hamlets to resource management lands. Harnlets and villages are
interspersed among tracts of state wilderness and wild forest. About 130,000 people live year-round in
the Adirondacks’ 105 towns and villages; many more are seasonal residents, and several million people
visit the Park each year,

Hills, lakes, wetlands and streams dominate the western and southern Adirondacks; 46 “high peaks”
cover its northeast, The Adirondacks’ economy relies heavily on recreationftourism, much of which is
oriented around seasonal activities. Summer attractions include water recreation such as fishing and
boating in the Park’s many lakes and streams, as well as hiking and camping. Fall provides colorful
foliage displays. Winter brings skiing, snowmobiling, ice fishing, and snowshoeing. In the spring, as the
days warm, sugar maple harvesting begins, Seasons and seasonal activities are impartant in the region’s
economy and in defining its culture for residents and visitors alike.

The Wildlife Conservation Society's Adirondack Program® works to pramote bath healthy
cornmunities and wildlife conservation through an information-based and cooperative approach to
research, community involvement and outreach. WCS has facilitated the Adirondack case study, warking
with CARA team members and local stakeholders to identify aspects of changes in climate and land use
that are of most concern,

Based on stakehalder input, CARA is focusing on how climate change and changes in land use might
affect the Park’s winter economy and its water resources. Research is exploring how projected changes
in global climate might affect downhill skiing in the Park, as well as how such changes might affect the
needs for winter road care and potential implications for ecosystems affected by the salt and sand used
to treat road surfaces, Additional research is exploring how local decisions are made about public water
supplies, and how such decisions might account explicitly for changes in dimate or land use.
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