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Physical geography and the functioning of the Earth 

www.uwsp.edu/geo/faculty/ritter/geog101/uwsp_lectures/lecture_radiation_energy_concepts.html 

Photodamage: 
sunburns, cancer 

Peak in Sun’s spectrum 
Peak in Earth’s spectrum (not shown) (why?) 

Photosynthesis (why?) 
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Physical geography and the functioning of the Earth 
Solar/UV radiation as a function of elevation/altitude 

For every 1000 m increase in elevation, 12% 
increase in UV radiation 

/www.familydoctor.co.uk/htdocs/SKINSUN/SKINSUN_specimen.html 

Barry, 1992 

For every 1000 m increase in elevation, 1-2% 
increase in total solar radiation 

16,500’ 
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Physical geography and the functioning of the Earth 

Lomolino et al., 2006 

Control on temperature:  elevation 

Global climate 
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Physical geography and the functioning of the Earth 

Global temperature patterns 
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Physical geography and the functioning of the Earth 

Orographic influences on temperature 
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Physical geography and the functioning of the Earth 

frontal precipitation 

precipitation due to 
convergence:  ITCZ 
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Physical geography and the functioning of the Earth 

Orographic influences on precipitation 

Lomolino et al., 2006 

Enhancement on windward side “Rain shadow” on leeward side 

Global climate 
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Physical geography and the functioning of the Earth 

Precipitation (cm per year) 

Global climate 
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Physical geography and the functioning of the Earth 
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Physical geography and the functioning of the Earth 

Orographic influences on precipitation 
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Physical geography and the functioning of the Earth 
Seasonal distribution of precipitation:  % summer precip 
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Physical geography and the functioning of the Earth 

Climate classifications:  Köppen 

Global climate 
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Physical geography and the functioning of the Earth 

Aspect 

West of Denver, CO 

Microclimate 
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Physical geography and the functioning of the Earth 

Slope 

http://www.chem.ucla.edu/~alice/explorations/churchill/landscapes.htm 

Drainage: Boreal bog Disturbance 

http://xpda.com/junkmail/junk154/PICT1778.jpg 

Microclimate 
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Physical geography and the functioning of the Earth 

Vegetation 

http://photos.jibble.org/Longleat/Forest_canopy_at_Longleat 
pinker.wjh.harvard.edu/photos/new_zealand/
pages/meadow%20S%20Alps.htm 

Microclimate 
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Physical geography and the functioning of the Earth 

www.mlo.noaa.gov 

http://www.hawaii.islands-holiday.com/weather.html 

Hilo 
Kona 

Microclimate:  Windward, leeward 

prevailing 
wind 

direction 
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Physical geography and the functioning of the Earth 

Microclimate:  Shelter 

Nurse trees 

Saguaro in shade of 
limber bush  

helios.bto.ed.ac.uk/bto/desbiome/nursery.htm 

Subalpine fir in shade of 
whitebark pine  

Lomolino et al. 2006 
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Physical geography and the functioning of the Earth 

soils.usda.gov 

Soil provides habitat for a variety of organisms 
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Physical geography and the functioning of the Earth 
Soil classification 

Smith and Smith, 2006 



20 

Temperate broadleaf Temperate needleleaf  Grassland 

Tropical broadleaf Desert 
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Physical geography and the functioning of the Earth 

State variables 

Physical Environment of Oceans 

Pattern of what other state important variable? 
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Physical geography and the functioning of the Earth 

Physical Environment of Oceans 

Life zones 
pelagic 

Differences in benthic habitat near coast versus well away? 
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Physical geography and the functioning of the Earth 

Ocean temperatures 

Ocean salinities 

Ocean circulation 
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Physical geography and the functioning of the Earth 

Ebbesmeyer et al., 2007 

Studies of ocean circulation 

  1990:  80,000 Nike 
sneakers  

  1992:  29,000 bath toys, 
tracked 4000 km 

  1992:  28,800 plastic 
animals 

  2000: 10,224 Nike 
sandals 


