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Learning OutcomesLearning OutcomesLearning Outcomes

• Climate v Weather

• Maritime v Continental 
Climates

• Mediterranean Climate

• Paleoclimates

• Rainshadow Effect

• The Seasons

• Life Zones
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• Climate
– Long term averages
– Rainfall
– temperature
– Greatest constraint on    
organisms

• Weather
– Temperature
– Precipitation, etc
– Specific place and time

Climate vs. WeatherClimate vs. WeatherClimate vs. Weather
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U.S. ClimateU.S. ClimateU.S. Climate

• North to South
– Temperature increases and growing season increases

• East to West
– As distance from Atlantic increases rainfall decreases

 

 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

____________________________________________________________________ 



Slide 5 

 

Continental 

Climates

Continental Continental 

ClimatesClimates

• E.g. Oklahoma

• Hot summers

• Evaporation and 
convectional 
thunderstorms

• Cold winters

• Large swings in 
temperatures 
between seasons

• Sierra-Cascades 
buffer
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Maritime ClimatesMaritime ClimatesMaritime Climates

• Suns energy 
absorbed 
and stored 
by ocean

• In summer 
ocean is 
cooler than 
land
– Cools air

• In winter 
ocean is 
warmer 
than land
– Warms air
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Biol 240 S06 7

Mediterranean ClimatesMediterranean ClimatesMediterranean Climates

• Characterized by Warm 
dry summer and mild wet 
winters

• California Chaparral
• Slope aspect

South Facing slopes

• Also: 
– Chile
– SW Australia
– W South Africa
– Mediterranean

• Drought tolerant shrubs 
with adaptations to 
frequent fires
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Altitude and 

Temperature

Altitude and Altitude and 

TemperatureTemperature
• Temperature decreases 

with altitude
• Adiabatic lapse rate
• 6.49 °C/1,000 m 
• (3.56 °F /1,000 ft) from 

sea level to 11 km
• Cotopaxi

– Volcano on the equator 
Ecuador

– 5, 897m

• If it is 30oC at sea level 
what is the temperature at 
5000m?
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Life ZonesLife ZonesLife Zones

• C. Hart Merriam 1890s 
Arizona

• Recognized 6 
different life zones

• Based upon 
temperature decrease 
with altitude

• Mirrored vegetation 
changes with latitude
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Rain ShadowRain ShadowRain Shadow

• Water evaporates from Pacific 
Ocean forming clouds

• Moist air rises up Coast Ranges 
• Moisture condenses and falls as 

rain
• Dry air descends into Central 

valleys absorbing moisture
• Moist air rises up Sierra 

Nevada
• Moisture condenses and falls as 

rain
• Very dry air East of Sierra/ 

Cascades 
• – Great Basin desert

Biol 240 S06 10
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CA C
OAST

looking 

North

offshore current

UPWELLING

Coastal Upwelling

Cold water!

Northwest

wind
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North Pacific High Pressure 

System

North Pacific High Pressure North Pacific High Pressure 

SystemSystem
• Summer

• High Pressure zone 
stationed off Central 
California during 
summer

• Pacific Ocean storms 
deflected North to 
Gulf of Alaska

• Winds from NW drive 
coastal upwelling
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North Pacific High Pressure 

System

North Pacific High Pressure North Pacific High Pressure 

SystemSystem
• Winter

• High Pressure Zone 
moves South to 
Mexican Coast

• No Protection from 
storms

• Winter rains
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Spring/fall temp differencew

Water temperature 

during upwelling

(April 2001)

Water temperature during 

non-upwelling season

(Dec. 2001)

Sea surface temperature satellite images from www.mbari.org
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MicroclimateMicroclimateMicroclimate

• Local variations in
– Topography
– Exposure
– Light
– Heat
– Moisture
– Vegetation

• Define the actual 
conditions under 
which organisms live
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North Slope vs South SlopeNorth Slope North Slope vsvs South SlopeSouth Slope

• South slope in 
northern hemisphere

– More solar radiation

– Higher temperatures

– Higher evaporation 
and transpiration 
rates

– Less soil water

– Vegetation sparser                 
and more drought             
tolerant

 

 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

____________________________________________________________________ 



Slide 17 

 

‘The Coldest Winter I ever Spent’‘‘The Coldest Winter I ever SpentThe Coldest Winter I ever Spent’’

• Attributed to 
Samuel Clements 
upon a visit to San 
Francisco

• Although he may 
not have actually 
said it.
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Fog Belt and SurvivalFog Belt and SurvivalFog Belt and Survival

• Redwoods require a 
moister climate than 
exists in CA today

• Range limited by soil 
moisture content in 
Sept/Oct

• Summer moisture 
exclusively fog-drip 
from foliage

• Deep shade retains 
moisture

• Make own microclimate

 

 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

____________________________________________________________________ 



Slide 19 

 

PaleoclimatesPaleoclimatesPaleoclimates

• Climate of California has changed over 
time

• Thousands-millions of years
• Pliocene Epoch 5 MYA

– Wetter

• Last 2 million years
– Warmer drier

• Evolution of ‘new’ species’
– Adapted to dry climate

• Contraction of ranges of ‘old’ species
– Redwoods and Sequoias
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