The Atmosphere
Ancient Atmosphere
Consisted Primarily of 

· Methane

· Ammonia

· Water vapor

· Hydrogen
This was a reducing environment – no oxygen
Changing Conditions – 3.5 bya
Complex molecules form – amino acids, proteins
Photosynthesis begins – oxygen is produced

Driving forces behind changes

· Ultraviolet radiation
· Lightning

· Radioactive decay
Atmospheric Composition

· Nitrogen 78%

· Oxygen 
21%

· Argon 
1%

· Carbon Dioxide 0.035%

Water Vapor - Amount of water vapor is highly variable in space and time.
Importance to climate – water vapor transfers heat from warmer to colder regions.

Latent heat – heat released or absorbed when matter changes state.
Layers of the Atmosphere

A. By function

Ozonosphere

Ionosphere

B. By temperature

Troposphere

1. Lowest layer – 0 to 15 km

2. Contains 80% of the mass of the atmosphere.

3. Layer where weather occurs.
4. Temperature decreases with height.
Stratosphere

1. Occurs between 15 and 50 km above the surface.

2. Contains 18% of the mass of the atmosphere.

3. Temperature increases with height.
4. Contains ozone (O3) that shields the surface from ultraviolet (UV) radiation.

Mesosphere

Thermosphere – top layer

Global atmospheric circulation – transfer moisture to higher latitudes

Hadley call 0-30o

Ferrel cell 30o-60o
Polar cell 60o –90o

The Green House Effect – incoming solar radiation consists of short, high energy waves.  These waves pass thought 
the atmosphere and are absorbed by the Earth.  Some of this absorbed energy is then released back into the atmosphere as long, low energy waves which are absorbed by the particles in the atmosphere and raise the temperature.

Common green house gases are

1. Water vapor

2. Carbon dioxide

3. methane

4. Chlo-floro-carbons (CFCs)

Acid Rain – results from the chemical reaction between water and certain compounds in the atmosphere.

Carbon dioxide

Sulfur oxides (SOx)

Nitrogen oxides (NOx)

The Oceans
Ocean-Atmosphere Links
Exchange of water, carbon dioxide and heat.
Surface currents are driven by atmospheric circulation.

Surface Currents
Transfer heat from one place to another.
Keep the upper 100 meters of the ocean well mixed.
The Ocean is Stratified
Oceans and Climate
Heat transferred from the Equator towards the poles.
Thermohaline Circulation
Driven by difference in temperature and salinity.
Completes cycle in 6 yrs.
Waves

Waves move not water.
Important Parts – Wave length, Crest, Trough.

Waves break when wave base = ½ wave length.

Landforms created by waves

· Barrier Islands

· Sea Arches and Sea Stacks
Tides

Driven by the gravitational influence of the Moon and Sun.

Occur twice daily.

Deserts

Definition

· Less than 250 mm (10 inches) of precipitation.

· Generally lacking in vegetation.

· Cannot support a large population ??
Types of Deserts (5)

Subtropical

· Centered around 30o N and S latitude

· Controlled by  air circulation
· Geographically extensive
Continental Interior

· Far from sources of moisture (ocean)
Rainshadow

· Mountain ranges cause barrier to flow of moisture.
Coastal Desert

· Cool dry air blows in from the ocean and evaporates occurs as it warms.
Polar Desert

· Cold air holds very little moisture.
· What little precipitation falls remains as ice for 1000’s of years.
Sediment Transport by Wind
· Surface creep
· Saltation

· Suspension
Sand Dunes Types

· Barchan - Sand supply is limited, steady wind from one direction
· Star - Wind direction varies

· Transverse - Abundant sand, wind from one direction, form perpendicular to wind direction.

· Parabolic – Develop along shorelines from off shore winds

· Linear dunes - limited sand supply, form parallel to the convergence of wind.
The type of dune that develops  is dependent on:
•Sand supply

•Wind velocity and variability of wind direction

•Surface over which the dune moves

Deflation – fine sands removed leaving gravel deposits.

Ventifacts – rocks shaped and polished by wind.

Wind transported sediments

Creep – particles too large 
to be lifted, move by impactswith saltating sediments.

Saltation – bounce along surface

Suspension – small grains are carried by turbulent winds.

Loess – wind-blown silts and clays, derived from nearby deserts or from glacial rock flour.

