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Atmospheric Circulation
in a nutshell

Hot air rises (rains a lot) in the fropics

Air cools and sinks in the subtropics
(deserts)

Poleward-flow is deflected by the
Coriolis force into westerly jet streams
in the temperate zone

Jet streams are unstable to small
perturbations, leading to huge eddies
(storms and fronts) that finish the job

Global Circulation Systems

- Deep Tropics: hot and wet, with little seasonal variation
+ Seasonal tropics: hot, with "summer” rain and "winter"”

+ Subtropics: dry and sunny, deserts and savannas, often

+ Midlatitude temperate zone: warm summers, cold

+ Polar regions: very cold, generally very dry, dark in the

Climates of the World

dry (monsoon)
with a well-defined rainy season (summer or winter)

winters, moisture varies by location but often comes in
episodes throughout the year

winter

Other Influences:

Ocean currents, “continentality,” vegetation, mountain
ranges (altitude and orographic precipitation)
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Tropical and Subtropical Vegetation

+ Rainfall and its
seasonal
distribution
determine the
distribution of
plant types

+ Savannas and
grasslands are
adapted to
seasonal and
longer dry periods

* Landscape
patterns strongly
influence
radiation budgets
and climate
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subsiding air
As much as 85%
of biomass is
belowground

May.be very
productive in rare
wet periods

Temperate and Boreal Vegetation

tundra \ bare ground ice
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* Moisture,
growing
season, and
human land
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Global Circulation Systems
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High latitudes: cold dry climates, but ve;y little evaporative
demand, so surface may-be very wet

Underlain-by permafrost.in many places
Low-growing, non-woody plants

Very short growing season

Supports migratory mammals
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The Big Picture

* The general circulation transports energy
upward and poleward to balance radiational
losses to space

* The Earth's rotation complicates this!

* The Hadley cell imports water vapor and
condenses it to lift the tropical atmosphere,
tilting pressure surfaces toward the poles

* The resulting polar vortex is unstable,
producing waves in the jets that allow energy
transport across the midlatitudes
(and which also control winter weather!)




