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Lecture 26, 27 October 2009 ςClimate Variation



Last Time

ÅClimate System ςGeneral Processes
ïEnergy transfers between components (atmosphere, 

hydrosphere, cryosphere, land, ocean) and over space; 
all variable

ÅClimate System ςGeneral Patterns
ïGeneral Classification 

ïGlobal Distribution

ïLocations of climate regions



This Time
Å General Climate Distribution again ςFactors and Drivers

Å Introduce climate fluctuation from inter-annual to millennial scales.

Å Climate Variation at Millennium, Century, Decade time scales.

Å MilankovitchCycles ςCelestial Forcing of Climate

ïTime of Perihelion and Aphelion (18,000 yr cycle)

ïEccentricity ςǎƘŀǇŜ ƻŦ 9ŀǊǘƘΩǎ ƻǊōƛǘ ςdistance from Sun (100,000 yr 
cycle)

ïPrecession (Wobble) of Earth on axis ςtilt of axis during different 
times of the year (26,000 yr cycle)

ïObliquity ςangle of tilt (ecliptic vs. equator) ςseasonality (40,000 
yr cycle)

Å 1000 Years of Global Temperature

Å 2 million Years of Climate Change (19 Glacial, 20 Interglacial periods)



Climate variation

ÅRemember Means, Variation, andExtremes!

ÅAnnual

ÅDecadal

ÅCentury

ÅMillennial

ÅEven longer cycles/variation
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Generalized Climate 
Factors


