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Overview

1 What Is Climate Change & How
Will it Impact Us?

1 What Have You Noticed?

+ What the State is Doing to Monitor
& Coordinate

 What Can We Do?
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Adaptation Versus Mitigation

;1 Mitigation deals with how to reduce
greenhouse gases and climate change

» Adaptation is the recognition that impacts
are already occurring and will continue to
occur, and we need to prepare, including
potential benefits of climate change

1 Prepare the environment and the people
1 Scenario Planning - range of possible impacts




Discerning the Science

Climate Change Literature Problems -

1 Emerging/tentative science versus reliable
and unreliable science and how those are
reported - news, blogs, RSS feeds

1 Different tiers of research - climate science by
paleoclimatologists, glacier experts etc. then
predictions versus newer what this means to
my concerns

} Some are using climate change to add
Importance to their own agendas




HAT \F 1T

A%\G HOAR AND
we CReAle A BeTTer
WORLD FoR NSTHING ?

* ENERGY INDEPENDENCE

* PRESERVE RAINFORESTS
* SUSTAINABILITY

* GREEN Jops

* LIVABLE CiTeg

’ RENEWABLE:S

* CLEAN WATER, AR
* HEALTHY CHWLDRgN
. . €




United Nation’s Intergovernmental
Panel on Climate Change (IPCC)

1 The IPCC, the most watched scientific body in the world
for climate change research and analysis, cites a 90%
chance of increased frequency of heavy rainfall events,
heat waves, and hot extremes in the 21st century (IPCC
2007). This warming correlates with the following climate
changes across the region:

More frequent days with temperatures above 90 degrees F
A longer growing season

Less winter precipitation falling as snow and more as rain
Reduced snowpack and increased snow density

Earlier breakup of winter ice on lakes and rivers

Earlier spring snow melt resulting in earlier peak river
flows

1 Rising sea - surface temperatures and sea levels

Have you noticed any of these already?




About the Northeast Climate
Impacts Assessment (NECIA)

A collaboration between the Union of Concerned Scientists
(UCS) and > 40 independent experts to:

1 Produce a new assessment of climate change in the northeast U.S.
(Pennsylvania to Maine)

1 Demonstrate impacts and costs of inaction on key sectors and issues

) Provide decision - makers with best available science on which to base
informed choices about climate change mitigation and adaptation.

Oct 4, 2006: Release of NECIA climate change report

Feb d March 2007: Release of NECIA assessment of impacts,
options for mitigation and adaptation
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OUR CHOICES, OUR LEGACY Eet

The Changing Northeast Climate %
Climate Change é,
in the U.S. Northeast £ . et e DY

) New Jersey northward to Maine, signs of our rapidly changing dimate
s become clearer each year. Records show that spring is arriving sooner,

g summers are growing hotter, and winters are becoming warmer and less

snowy. These changes are consistent with global warming, an increasingly

urgent phenomenon driven by heat-trapping emissions from human activities. New state-of-
the-art climate research shows that if global warming emissions continue to grow unabated,
the Northeast can expect dramatic temperature increases and other chimate changes over the
course of this century. If the rate of emissions is lowered, however, projections show the
changes will be significandy smaller. Emissions choices we make today—in the Northeast
and worldwide—will help determine the climare our children and grandchildren inheric,
and shape the consequences for their economy, environment, and quality of life.

FIGURE 1: Changes in Regional Average Summer Temperature

A Report of the
Northeast Climate Impacts
Assessment

October 2006
The Northeast Is already experlencing rising temperatures, with dramatic warm-
Ing expectad later this century If our heat-trapping emissions continue to Increase
unabated. How high temperatures rise depends on the emissions cholces we make
next, In the Northeast and globally. These thermometers show projected Increases
In reglonal average summer temperatures for three time perlods: early-, mid-, and
late-twenty-first century. Temperature ranges reflect the results of three different
state-of-the-art climate models.

Photos at lefe © Amociated Prass, except sbier 10 Jadi Hikton).
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Summer heat index

How hot will summers “feel” in

the Tri-State Region N ;,;,_,,,;,
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Source: NECIA / UCS (see: www.climatechoices.org/ne/



http://www.climatechoices.org/ne/

Heatwaves and Temperature
Extremes: Hartford
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The Changing Face of Winter

Historic Area (1961-1990)
B Late-century Area (2070-2099)

Source: NECIA / UCS (see:
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This means...

+  Climate is already changing across the Northeast

1 Over the next few decades , similar changes
expected under both emissions scenarios

} By mid - century , most changes are greater under
the higher scenario

} By late- century, under the higher - emissions
scenario :

BMany changes are almost twice those seen under lower
emissions, Iincluding:winters warming by 8 - 12°F and
summers by 6 - 14 °F, with dramatic increases in extreme
heat in cities .

BThe Copenhagen Diagnosis is another report of substance




Potential Climate Change Impacts

Health Impacts

Weather-related Mortality
Infectious Diseases
Air Quality-Respiratory Ilinesses

Agriculture Impacts

Crop yields
[rrigation demands

Climate Changes

Forest Impacts

Change in forest composition
Shift gcogrul)hic range of forests
Forest Health and Productivity

E Temperature

Precipitation

Water Resource Impacts

Changes in water supply
Water quality
Increased competition for water

S 'S
AN AL
.

-i Sea Level Rise

Impacts on Coastal Areas

Erosion of beaches
Inundate coastal lands S
Costs to defend coastal communities

Species and Natural Areas

Shift in ecological zones
Loss of habitat and species

<EPA

(Grambsch 1998)




Sentinel Monitoring for CC in LIS

1 State lead, CT DEP and UCONN relationship, as well
as Long Island Sound Study initiative with NY DEC

} Developing strategic plan for SM strategy - evolving
and comprehensive.

1 Looking at drivers, indicators and habitats,
ecosystem response to roll into adaptation plan.

; Climate Ready Estuary Grant has consultant (ICF
International) give technical assistance & help
merge CT and NY workgroups work with state work
and other current research

} Secured funds for additional monitoring, data
synthesis and data clearinghouse so can eventually
share information.
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Goal of this Strategy-

1+ Sentinel data will provide
scientists and managers with the
Information necessary to
prioritize climate change impacts
and mitigate and determine
appropriate adaptation strategies
for these impacts to the Long
Island Sound ecosystem.




What physical/chemical/biological indicators will

change due to climate drivers?

}  Atmospheric Changes like Air temperature, Wind Speed & Direction,
Air pressure, Precipitation form /timing /quantity, Storms, Sea Level
Rise, Specific humidity, Radiation

}  Water Resource Changes like Surface water (Run - off/river flow
changes), Changes in annual streamflow are highly uncertain,
though winter and spring flows will likely increase which will worsen
hypoxia, summer decrease in  surface flow (streams become
intermittent/ephemeral) leading to stress on water dependent
plants/animals), Groundwater, Drought forecast to increase in
frequency and duration; impacts: salinity implications, tide levels
may diminish in tidal rivers, (more grasslands, more fire) , increase
In water temperature, movement of salt wedge, Earlier spring

thaw/later fall frost; changes to river ice - out
1 Ocean chemistry/physical changes - acidification, hypoxia, dissolved
organic phosphorous, nitrogen, organic matter, turbidity,halinity
salinity of groundwater in shallow systems, Stratification (also
currents and circulation), Timing of marine ice occurrence, Ocean
currents - One theory is that melting ice caps could ofresheno t

water in the North Atlantic, slowing down the natural ocean
circulation that brings warmer Gulf Stream waters to the north and
cooler waters south again.




Remember, its Phenology NOT
Phrenology

}  Phenology is the study of the response of living organisms to the seasons
and climatic changes to the environment in which they live.

Pheho\osy
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http://www.battlecreekel.spps.org/sites/b509c727-4fe7-44b3-a64f-146fd236f66c/uploads/phen1.JPG

Phenology- little changes make
big differences

}

}
}
}

Already shifted a USDA hardiness zone
Longer growing season
Changes in precipitation form and timing

Spring freshet and center of flow, GW levels
and temps - USGS

Rising Ocean Temperatures - LIS had hottest
summer since 1885, water temp consistently
above lobster temperature threshold

Australia - blue jellyfish - less than 15 k stung
In 2005, in 2006 over 30,000 people stung

Maine- clam spat dissolving
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Important Base Line Indicators of Climate Change in Long Island Sound

Changes in Air Temperature- Globally, air temperature has increased an average of 1.5°(0.8°C)
since 1970. With a continued reliance on fossil fuels and high emission distribution, the winter
temperatures can be expected to increase 8-12°F, and 6-14°F in Summer by 2100.

Changes in Precipitation and Storm Climatology- The annual Precipitation average can gain
about four inches by the year 2100. This also can be responsible for 11-16% increase in winter
precipitation by 2050, and a 10-15% increase by 2100. This would also constitute more rain
precipitation during the winter months, due to the increased air temperature.

Sea Level Rise- due to thermal expansion of surface waters as well as increasing freshwater
flows from glaciers and melting ice sheets at higher latitudes. Sea Level rise is also influenced by
the geographical area of interest, such as uplifting and subsidence. Strong storms can also
accelerate sea level rise. Sea level rise can be anywhere from 2 to 4.5 feet by the year 2100.

Ocean Chemistry- With increased carbon dioxide being transpired into the atmosphere, this will
adversely affect the amount of warmth contained in the atmosphere. This is also responsible for
the amount of carbon dioxide dissolved in sea water which is referred to as ocean acidification.
This consequence bonds extra hydrogen ions with carbon ions which can have a devastating
effect on marine life. It literally eliminates the availability of carbonate ions which helps form the
genetic structure of marine species, such as skeletons, shells, and other critical physical parts.




Climate Change and Land Form Stressors- Land use surrounding LIS has
subjected it to negative contributions by humans. Examples of this are decreased
vegetative cover surrounding the coastline, and the population of about 14.6 million
people inhabiting 15 counties which border LIS. This has also been responsible for
the habitat destruction of the surrounding tidal wetlands.

Freshwater Inflow- Inflow brings reference to the several tributaries that contribute to
the surface water level conditions in LIS. The largest of these tributaries are the
Connecticut, Housatonic, Thames, and Quinnipiac rivers. With increased precipitation
due to climate change in future years, these rivers can then decrease the amount of
salinity in the water and further increase nitrogen and sediment loadings. Many
species demand specific salinity ranges for optimum survival. Low salinity affects
water quality, and this can have a negative consequence on shellfish, finfish, and sea-
grass beds which many species use for food, breeding, or cover from predators. If
there are low levels of inflow, such as a drought period, this can also put plant species
in danger of dying off.

Coastal Flooding and Erosion- With the increase of precipitation in the future,
coastal flooding is bound to take place. High risk areas include beachside
communities or those that are relatively close to sea level. Low risk areas are those
that are elevated, and may contain bluffs or sand dunes. Coastal flooding is
responsible for numerous threats on the marine life community. These threats are
erosion, saltwater damage to sensitive communities and species habitats, and the
introduction of pollutants into near shore waters.







