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The Environmental Setting

Lecture 4: 13 January 2009

Last Time

ÅTopics and Subdisciplinesof Biogeography

ÅHistory of Biogeography

ÅOrganization of Life

ÅSystematicsand Biological Nomenclature

This Time: The Environmental Setting

ÅPresent day vs. long-term

ÅClimate
ïEnergy

ïAtmospheric Circulation 
Patterns

ïClimatic Regions of the 
World

ïPrecipitation

ïTemperature

ïLife Zones

The Geographic Template

άEnvironmental conditions vary in a highly non-random manner across 
geographic gradients of latitude, elevation, depth, and proximity to major 
ƭŀƴŘŦƻǊƳǎ ǎǳŎƘ ŀǎ ŎƻŀǎǘƭƛƴŜǎ ŀƴŘ Ƴƻǳƴǘŀƛƴ ǊŀƴƎŜǎΦέ Lomolinoet al. p. 40
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The Earth System

Borrowing from R. Christopherson. 2008. Geosystems. Prentice-Hall.

ÅAtmosphere

ÅHydrosphere

ÅGeosphere, or 
Lithosphere

ÅBiosphere

Absorbing and Emitting Radiant Energy: 
Black-body Radiation

Short-wave -
visible and 
infrared, but not 
detectable by feel.

Long-wave - feels hot

Ideal black body absorbs all energy from incident radiation, and emits all energy that it 
receives.

Earth as a good 
Black-body 

radiator: Solar 
and Terrestrial 

Energy 
Distribution by 

Wavelength

Shortwave Radiation, Longwave Radiation, 
ŀƴŘ 9ŀǊǘƘΩǎ 9ƴŜǊƎȅ .ǳŘƎŜǘΦ
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Uneven Distribution of Insolation 

SubsolarPoint

Sphericity

Net Energy Balance and 
Insolation at the Surface 

of the Earth

Net ςincoming (shortwave) energy 
minus outgoing (longwave ςthermal) 
energy.

Insolation ςsolar radiation on the 
9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜΦ

Insolation and Seasons 

Solar Constant = 1372 W m-2 (1 W m-2 = 2.064 cal cm-2 second-1)

Daily Insolation Received at the Top 
of the Atmosphere (Watts / m2 / 
day)

Profiles

VERY IMPORTANT RULES!

1.Warm air rises

2.Rising air expands

3.Expanding air cools
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Geographic Controls of Temperature

ÅAltitude
ÅLatitude
ÅCloud Effects
ÅLand-Water 

Heating 
Differences

Land-water Heating Differences

~1 cal/g for 1°
C change

~0.25 cal/g for 
1° C change

540 cal g-1 water

Latitude 
and 
Temperature

Figure  5.4

Generally:
1.Decrease in mean temp 

with latitude
2. Increase in seasonality 

with latitude

Continentality


