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2835 m ASL 
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Barrow, Alaska Baseline Observatory 
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Dobson Ozone Spectrophotometer 

Inside the Barrow Observatory 

Aerosol Lidar at Mauna Loa 

Use a variety 
of observing  
platforms. 

In situ: 
Surface 
continuous 
and flask 
sampling, 
balloons, 
aircraft, tall 
towers and 
trains. 

Remote 
sensing: 
Solar and 
terrestrial 
radiation, 
Dobson, 
Brewer, 
lidar. 







Ice Core and Modern CO2 Record 

Ice core record: Etheridge et al., 1996, 
JGR 







 CO2 Latitude Gradient 



Carbon Tracker: A System to Track Carbon 
Dioxide Uptake and Release at the Earth's 

Surface Over Time.  

2005 Vegetation 
Spring and 
Summer CO2 
Cycle. Fossil 
fuels removed. 

Blue = uptake   

Red = source 



Global Methane 
Cherskii, 
Russia 
Tundra 
CH4 
Measure-
ments   

Flux From Tundra 

Atmospheric Methane 



N20 and SF6     
Important 
greenhouse 
gases are 
steadily 
increasing. 

Concentrations 

Growth 
Rates 

N20 
SF6 





Ozone profiles at 
South Pole showing 
the dramatic 
stratospheric spring 
ozone depletion on 
October 9, 2006. (red 
curve) 









Monthly averaged 
scattering for March 
and April at BRW 

Annual light scattering 
statistics at BRW 

Annual median scattering 



Dust and Air Pollution Flowing Out of 
Asia, April 2001  

Frontal System 
Pushing Air 
Pollution and 
Dust Air Pollution 

Korea Japan China 

Clean Air 
Over Ocean 

 Distance = 2000 km; Transit Time ~2 days 



Aerosol 
Layers 

Clouds 

April 11, 2001 April 12, 2001 

Lidar Observed Asian Aerosols, 
Barrow Observatory 

•  Asian gases and aerosols flow to the Arctic. 

•  The gases and aerosols may be transported in thin layers. 







The recent increase in coal consumption is mainly in China 
Data from the U.S. Energy Information Administration 











 Global Carbon Dioxide Cycle  

 Barrow, AK CO2 



Global Methane 

Barrow, AK:  

Permafrost  

Melting? 



Methane Measurements Cherskii, 
Russia September 2008 



Someday ? 



???? 



Cherskiy, Russia 
Tundra CH4 
Measurements 

  (Summer 2008) 



Arctic Black Carbon and Aerosol Optical Depth 

(left) Annual black carbon at Barrow and Alert. 

(below) Barrow aerosol optical depth (1978-02). 

1989-2003 

1989-2003 

1989-2003 

 Monthly average AOD  

Pinatubo 
Volcano 


