


Atmospheric Pressure







Vertical Structure of the Heterosphere



Sources of Atmospheric Aerosols
(mass emissions)

Deflation weathering  è 1 - 10 um 13 %

Sea Spray Salts è 1 – 10 um 82 %

Sulfur Compounds è 0.1 um 2 %

Other (soot, fire debris, organic cmpds) 3 %

~2.5 % of emissions are anthropogenic
~10 % of aerosol burden is anthropogenic

Mean Residence Time ~ 5 day.



Aerosols transport materials

From land to sea
From continent to continent

From the sea to land



High Nutrient, Low Chlorophyll (HNLC)













Husar et al. 2001



2013

Dust from Africa can even affect 
air quality in Texas





From the sea to land



Sulfate aerosols can reflect sunlight



Dust

Smoke







Atmospheric 
Composition Affects 

Atmospheric Chemistry

Increasing tropospheric ozone
Due to NOx (NO & NO2) emissions
And hydrocarbon emissions

Increasing acid deposition
Due to H2SO4 & HNO3
Formed from SOx & NOx emissions



Oxidized N & S gases 
result from combustion

NOx- From fossil fuels, 
biomass, & high temp. 
combustion 

SOx - From burning of fossil 
fuels



Akimoto 2003

Tropospheric Ozone has increased 
in time & space



Akimoto 2003

Tropospheric ozone is likely 
to continue to increase



~ 10-35% of the world's grain production 
may occur regions where ozone pollution may 

reduce crop yields

Chamedies et al. 1994



24 hours into the blackout
SO2 down 90%

O3 down 50%

Visual range up > 40 km

Over much of the eastern US

Atmospheric Chemistry Can Respond to 
Changes in Pollutant Emissions

Clean Air Act
Clean Air Act
Amendments

Figure 1. Historic sulfur emissions in the U.S. (LeFohn et al. 1999) and atmospheric 
[CO2]. There has been a 60% reduction in S deposition in the Central Appalachian 
Mountains since 1978.  From Thomas et al. 2013.







Types of Atmospheric Circulation



Consider two columns of air, one warming 
and the other cooling

http://instaar.colorado.edu/~lehmans//env-issues/lectures.html



What happens next?

http://instaar.colorado.edu/~lehmans//env-issues/lectures.html

Hadley Cell





Surface pressure “belts” become cells in 
response to differential heating of land and sea 
and physical barriers to flow.

http://instaar.colorado.edu/~lehmans//env-issues/lectures.html

Pattern of General Circulation of Surface Winds



Cyclonic Circulation

From Chapin et al. 2002




