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Global Avergage
Tempetaiues: RlSlng__--, =

w Steadily accumulating heat

0 Measured temperatures rising, rate
Increasing

0 Land and sea measurements
iIndependently show warming

o Warming independent of natural
fluctuations like solar input

A ObSGTV&tIOnS Of a Warmer Earth Discharge from major Greenland ice

streams is accelerating markedly

o Warming patterns as predicted by physics
o0 Melting sea ice and glaciers
o Changing species distributions

Source: Prof. Konrad Steffen, Univ.
of Colorado
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Earth's Greenhouse Effect

' ' Greenhouse gases let the sun’s short wave
radiation (visible light) reach the earth, but trap some of the
' ‘ long wave (infrared or heat) radiation coming from the warm earth.

Incoming
solar
radiation
(short wave)

Reflected by the
earth and its Infrared radiation
atmosphere (heat) emitted from
earth's surface
(long wave)

Atmosphere
’Carbon Store

Warms the earth’s surface




FossilFbuel hirdgsions
Disrupt the CathoneBalance

Earth’s Carbon Cycle

Atmosphere Carbon Storage

Diffusion

Fossil Fuel
Emissions

- §i Biomass Biosphere
= || Carbon Storage

~ Aquatic Biomass

Coal, Oil & Gas . .
Limestone & Dolomite

(Carbonates)

Marine Deposits

Lithosphere Carbon Storage



Where Greenhouse Gas Emissions
Come From

Global Greenhouse Gas Emissions 2006

Iransport 14.3%

Electricity & heat 24.9%
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Arctic Seddea AreWarm Seasan
Mininum

Sea Ice Extent

09/09/2011

Average Monthly Arctic Sea Ice Extent
September 1979 to 2009

nd ice Data Center, Boulder, CO

Natonal Snow 2

Mational Snow and lce Data Center
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Retreating oo o
Mountain Glagiess

only 20 years.
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Alpine Glacier - present

Photo: Captain G. Mazula; Data: Lonnie Thompson



Differences between 1990 USDA hardiness
zones and 2006 arborday.org hardiness
zones reflect warmer climate

Changinos bpeete
Disiributions

Mlants surviven areas 5
formerly too cold for them  zucu

-, 1

| nochange

Mlant and animal species -

After USDA Plast Hardiness Zone Map. USDA Miscellsncous
Publication No. 1475, lssued Janaary 1990,




OceanWdanmimgRLAAditifiaddion

- w1°C warmer
o 30% more acidic

S month index for 50 coral reef sites that bleached
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Record Highs Now Outpace Record
Lows by 2:1

1950s ~ 90s  2000s

' ~highs
record
| lows

1.09:1 0.77:1 0.78:1 1.14:1 1.36:1 2.04:7 ratios

Meehlet al. 2009



10 Indicators of a
Human Fingerprint on Climate Change

Less heat escaping to space

Shrinking thermosphere
Cooling stratosphere

Rising tropopause

Less oxygen in the air
= —4
30 billion tonnes of CO2 per year
More heat returning to Earth
Nights warming faster than days
More fossil fuel carbon in coral

— Sy,
More fossil fuel carbon in the air ’




10 Indicators of a
Human Fingerprint on Climate Change

Less heat escaping to space

Shrinking thermosphere
Cooling stratosphere

‘ Rising tropopause

Less oxygen in the air More fossil fuel carbon in the air

30 billion tonnes of CO2 per year

More heat returning to Earth
Nights warming faster than days
More fossil fuel carbon in coral



Warming issseead\r Buent

1896-2006 Mean Annual Temperature MOHONK_LAKE,. NY

T Since 1970

A Northeast
annual
average
temperature
up 1.4 AF
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Northeastetin WSSTdempetatarehGhang

w Average annual NE temperature
up 1.8F since 1899 -\

w If GHG emissions unchanged {

¢ Mid-century: NY summers like I
+ A NH Arg/row Q & (z o0
£ AT ¢

¢ 2100b , adzYYSN& | 3

2040-2069

| 2070-2099

B Higher Emissions Scenario
Lower Emissions Scenario




Observed & Predicted Changes

More Rloatimg&&Nvotertibsogght
wmore precipitation Ahotter summers
wmore extreme storms Adrier soils

wmore flooding Amore drought




Obsenvedg&rirsenicie ©hanges
LessShaaw

T e w decreasing snow cover
(eventually)

“ w wetter and heavier
SNOW

w late ice In, early ice out

w earlier spring snowmelt
earlier/more intense




Obsenved&&rirsdnticied iGinanges
Phendlagy

Aearlier timing for migration,

. . . : April 25 . June 3
germination, reproduction e

» and caterpillar
season

Aotential decoupling
predators and prey
pollinators and flowers
herbivores and food

5 May 25
Ancreased energy demands . B tchin
during hibernation - May 15

. New peak
 caterpillar
| season

|
April 1



Obsenetg&rrsdnicied iCinanges
Habitat Loss

wHigh altitudehabitats

wWetlands

wLowlying coastal areasakeshore
wColdwater fisheries

wLimited capacity to migrate?

on a Mountain Range due to Global Warming
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PRESENT CLIMATE WARMER CLIMATE




Mew York’s Clinviaite f3cals

REaUCE gregihIOgSe=C
emissions3

WASSEesSs & col

vulnerabilities
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"We basically haveJhree choices: mitigation, adaptation and
‘U((E]JWPX t [E o0& "C" }]vP «}u }( 00
what the mix wilkbe. The more mitigation we do, the less
%S $]dveAloo E <U]E U v .8Z 0 oo o
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