


Why is there Weather? 



Why is there Weather? 

• Weather begins with Energy from the sun 

• 1360w/m2 arrives at the Earth  

• 68 LED light bulbs every square meter 

• Or a small space heater every square meter 

• At 39N about 53 bulbs in summer 

• In winter only 31 about 60% power 



We’re Special 



Constituents 



Why are there Seasons? 



Why Seasons? 



• Precession 26,000 years 
• Obliquity 41,0000 years 
• Eccentricity 100,000 years 



Earth and Sun Emission Spectrum 







Absorption in the Atmosphere 















Layers continued 



Pressure Versus Altitude 





Adiabatic process 





CAPE 



Global Circulation 



Frontal Systems 



Frontal Systems 



Another Look 



Baroclinic Wave Development 



Cold air Damming 



Cold air Damming 



Cold Air Damming 



The Gulf Stream 









Sea Breeze 



Bay Breeze 



Thunderstorms, Hail, Tornadoes  



Lightning 



Clouds 

• Cumulus – cumulo means pile or heap in Latin 

• Stratus- Strato means layer 

• Nimbus – Latin for rain 

• Cirrus – ringlet or curl of hair in Latin 

• Prefixes can include: Alto, congestus, uncinus, 
towering 





What is Climate? 





30 year Normal Maryland Precipitation 







30 year Normal Maryland Minimum 
Temperature January 





30 year Normal Maryland Maximum 
Temperature July 







Maryland Floods 2000-2012  
Days above flood stage from USGS river gauge data on the Potomac River 
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Maryland Nor’ Easters 2000-2012  
From NOAA NESIS/RSI and NWS Baltimore/Washington storm reports 
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   2000     2001    2002      2003      2004      2005      2006     2007      2008      2009     2010      2011      2012 

1. Coastal storm with heavy Snow > 10”  
over majority of MD 

2. (1) + widespread strong winds 
near blizzard conditions 

3. (2) + NWS blizzard conditions       
reported in low terrain 



Maryland Climate Zones 



Climate Versus Weather 



North Atlantic Oscillation 



Climate change 



Climate change 



Vulnerable areas 



Is That True? 

• Red Sky at night sailors delight, red sky in 
morning sailor take warning 

• Mackerel in the sky three days dry 

 



Questions 
 

• Why is the sky blue at noon? 

• Why is the sky red at sunset? 

• What about the Nor’East enhances 
Nor’Easters? 

• What is the most significant climate change 
impact to the Coastal Plain of Maryland? 


