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Global Average 
Temperatures: Rising  
ωSteadily accumulating heat 

o Measured temperatures rising, rate 
increasing 

o Land and sea measurements 
independently show warming 

o Warming independent of natural 
fluctuations like solar input 

 Å  Observations of a warmer Earth 

o   Warming patterns as predicted by physics  

o   Melting sea ice and glaciers 

o   Changing species distributions 

Discharge from major Greenland ice 

streams is accelerating markedly 

Source: Prof. Konrad Steffen, Univ. 

of Colorado 



The Physics is Well Understood 



Fossil Fuel Emissions  
Disrupt the Carbon Balance 



Where Greenhouse Gas Emissions 
Come From 



Arctic Sea Ice Area-Warm Season 
Minimum 



Ice cover on Mt. Kilimanjaro 

decreased 81% between 

1912 and 2000. 

Photo: Captain G. Mazula; Data: Lonnie Thompson 

Retreating 
Mountain Glaciers 

Alpine glaciers have 

shrunk visibly in 

only 20 years.  



Changing Species 
Distributions 

ÅPlants survive in areas 
formerly too cold for them 

ÅPlant and animal species 
struggle in traditional 
habitats 

ÅCool-weather species are 
moving north, upland 
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ÅCoral Reef Bleaching 

ÅNoxious AlgaeςRed 
Tides 

ÅLoss of Habitat ς Fish, 
New England Lobsters  

Ocean Warming & Acidification 

 ω1°C warmer 

ω30% more acidic 



Record Highs Now Outpace Record 
Lows by 2:1 

 

Meehl et al. 2009 

 



Humans as the source 



Atmospheric Effects 



Warming is Already Evident 
 

ï Since 1970  

ÅNortheast 
annual 
average 
temperature 
up 1.4 ÁF 

ÅNYS annual 
average 
temperature 
up almost 2 º 

F 

ÅNew York 
winter 
temperature
s almost  5 o 

F warmer  

 

ω Mohonk Lake NOAA Weather Station: 

ςApril 2010 warmest on record (8.6̄F 
above the 114 year avg).  

ς5  of top 10 warmest Aprils in the last 
6 years.  

 



Northeastern U.S. Temperature Change 

ωAverage annual NE temperature 
up 1.8oF since 1899 

ωIf GHG emissions unchanged ς  

ςMid-century: NY summers like 
±ƛǊƎƛƴƛŀΩǎ are now 

ς2100 b¸ ǎǳƳƳŜǊǎ ƭƛƪŜ DŜƻǊƎƛŀΩǎ 

ωIf GHG emissions lower ς  

ςMid-century: NY summers like 
aŀǊȅƭŀƴŘΩǎ 

ς2100: b¸ ǎǳƳƳŜǊǎ ƭƛƪŜ ±ƛǊƎƛƴƛŀΩǎ 

 Source: Northeast Climate Impacts Assessment 



ωmore precipitation 
ωmore extreme storms 
ωmore flooding 

Åhotter summers 
Ådrier soils 
Åmore drought 

Observed & Predicted Changes: 

More Flooding & More Drought 



Observed & Predicted Changes 

Less Snow 

ωdecreasing snow cover  
(eventually) 

ωwetter and heavier 
snow  

ωlate ice in, early ice out 

ωearlier spring snowmelt, 
earlier/more intense 
high river flows 

ωmore lake-effect snow 
Source: Northeast Climate Impacts Assessment 



ÅEarlier timing for migration,     

germination, reproduction 

 

ÅPotential  decoupling 

    predators and prey 

    pollinators and flowers 

    herbivores and food 

 

ÅIncreased energy demands 

during hibernation   

Observed & Predicted Changes 

Phenology 



ω High altitude habitats 
ω Wetlands 
ω Low-lying coastal areas, lakeshore habitats 
ω Cold-water fisheries 
ω Limited capacity to migrate? 

Observed & Predicted Changes 

Habitat Loss 



bŜǿ ¸ƻǊƪΩǎ /ƭƛƳŀǘŜ Dƻŀƭǎ 

ωReduce greenhouse gas 
emissions 80 percent by 2050 

ωAssess & counter climate 
vulnerabilities 

"We basically have three choices: mitigation, adaptation and 
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what the mix will be. The more mitigation we do, the less 
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�t Dr. John Holdren 
 

 


