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Talk Outline 

• UMaine/CCI Software Tools 

• Recent Weather Extremes 

• Historical Context 

• What might we see in the 

coming decades? 



Climate Reanalyzer | cci-reanalyzer.org 

10Green.org 

cci-reanalyzer.org/CLAS_Layers 



10Green 

http://10green.org 



Climate Layers 

http://cci-reanalyzer.org/CLAS 



Climate Reanalyzer 

http://cci-reanalyzer.org 













Recent Weather Extremes 

Ice Storm of December, 2013. The most 

damaging since 1998. 



“Polar Vortex” January, 2014. 

Coldest winter across midwest 

and eastern U.S. since 1990s. 



March 18th, 2012 

Summer-In-March, 

2012 



New March 21st daytime high 

temperature record for Bangor: 

81 °F – this beat the old 

record by 17 °F ! 



Extreme Low 

Snow Cover 

March 22, 2012 

Aftermath of Summer-In-March, 2012 



















The Pemaquid stuck in ice off Bar Harbor, ca. 1880 

Source: Maine Memory Network 



“Belfast, Feb 24 – Automobiling [sic] across the bay from Brooksville and the 

Castine has come to be a regular thing now.  The pathfinder Ford which made 

history Friday by being the first car to cross the bay on the ice, made four 

trips Saturday to Brooksville, towing a horse-sled loaded with over a ton of 

grain and provisions and making the 12 miles across in about 25 minutes. The 

car took to the ice at Goose Falls, or Harborside, and same across to Turtle 

Head, then up the Belfast harbor…Other cars came over Sunday and 

Penobscot Bay turned into something of a boulevard. (Bangor Daily News, 

Feb. 1918)” Source: http://gen3antiqueauto.com/bayfroze.htm 

Belfast 

Brooksville 

Frenchman Bay 

Rockland 

Islesboro 

Vinalhaven 



Source: Unknown 
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What driving stresses impact climate? 

Solar Variability Volcanic Activity 

Industrial Emissions and Land Use Dynamical Feedbacks 



Maine’s Climate Future 

2009 Report 



Natural forcings do not account for observed 

20th Century warming after ~1960 

Meehl et al, 2004:  J. Climate. 
Meehl et al, 2004 



Extreme events of the past decade have been linked 

to the collapse of Arctic sea ice 

9/10/2012 9/10/1980 



Maine Climate is Linked 

to Arctic Sea Ice 

Major collapse of Arctic sea ice 

during the late summer of 2007.  

At that time, ~50% of ice area and 

volume remained compared to the 

long term average.  A new record 

was set in 2012. 









Future Implications for 

Maine? 















Extreme precipitation analysis for the 

2015 Maine Climate Future Update report 

 
With Ivan Fernandez, Catherine Schmidt; and help from Jeff Auger 

Number of 2-

inch per day 

precipitation 

events 

 
 

 

 

GHCN data 











2000 1850 

2050 

Forest Biomes 

are 

Migrating North 

Boreal 

Mixed 

Broadleaf 

Potential Biomes from the UMaine 

Environmental Change Model 



Future Spread of Lyme Tick: 

Sensitivity to Cumulative Degree Days 

2000-2004 2050-2054 

Larval emergence requires attainment of ~1240 degree days (6 °C baseline).  If 

this condition is met by the end of August (dark green on map above), then a tick 

is likely to survive and complete its life cycle.  Otherwise, tick survival is unlikely 

(blue and gray on map above). 



NASA Visible Earth 

Summary 

• Climate has changed over the past century in response to both natural and human 

driving stresses. Numerical models show that the human footprint has become 

increasingly significant since the 1960s. 

 

• Overall warming trend likely to continue – but natural variability could produce 

cool years, or even decades during the next century. 

• Sea level will likewise continue to rise (0.5-2 ft in Maine) in response to shrinking 

glaciers. 

 

• Extreme events such as heat waves, cold waves, and intense rain and snowfall 

events have become more frequent in the past decade.  They are likely driven by 

warming ocean surface waters, and by decline of Arctic sea ice. 

 

• Possible adaptations?  Let’s discuss. 



Thank You 

Funding Sources: 

NSF, CSEF, Maine CDC, Climate Change Institute, University of Maine 





Classic Maine Winters are History 

Penobscot Bay commonly froze over during 19th 

century winters, but only five times in the 20th 

century: 1904, 1905, 1918, 1923, and 1934. 

Source: Penobscot Bay History Online 
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+7 °C anomaly appears in 

1979-present reanalysis only 4 

times; all events after year 2000 

Arctic 2-m Temperature Anomaly 

NCEP CFSR 

1980                       1990                       2000                       2010 



IPCC AR5 Representative Concentration 

Pathways (RCPs) 

IPCC, 2013 



http://worldoceanreview.com/en/wor-1/climate-system/earth-climate-system/ 



Karl and Trenberth 2003 
Climate system 



Model Discretization and 

Spatial Resolution 

The governing partial differential 

equations are discretized using about 20-

30 vertical layers, and a horizontal grid 

typically 2.8  latitude (300 km) (T42 

spherical harmonic spectral depiction) or 

1.4  latitude (150 km) (T85) .   


