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POLARCAT
Polar Study using Aircraft, Remote Sensing, Surface Measurements and 

Models, of Climate, Chemistry, Aerosols, and Transport

Many aircraft campaigns in Arctic in Spring and Summer 2008
• NASA ARCTAS (Alaska – April; Canada – June, July)
• NOAA ARCPAC (Alaska – April)
• DOE ISDAC (Alaska – April)
• CNRS (Kiruna – April, Greenland – July)
• DLR-GRACE (Kiruna – April, Greenland – July)
• YAK (Siberia – July)
Satellite and surface measurements also

Mission Goals:
Spring: Arctic haze, long-range transport of pollution to Arctic, stratospheric 

influence
Summer: Biomass burning



Models
• MOZART-4/GFS & GEOS5 (NCAR, L. Emmons)
• CAM-chem/GEOS5 (NCAR, S. Tilmes)
• TOMCAT/ECMWF (Leeds, S. Arnold)
• CAM-chem/ECMWF (Leeds, S. Arnold)
• LMDZ-INCA (LATMOS-IPSL, S. Turquety & K. Law)
• GEOS-chem (Harvard-Princeton, J. Mao)
• GMI (NASA Goddard, B. Duncan)
• STEM (U. Iowa, G. Carmichael)
• WRF-chem (PNNL, J. Fast)
• MACC (ECMWF, J. Flemming)
• TM5 (KNMI, V. Huijnen)

Same emissions used by all models for this activity



ACP, 2008

HTAP model simulations show 
poor agreement to Arctic 
surface measurements

The numerous aircraft 
measurements of POLARCAT 
hopefully will help identify 
model limitations and how to 
improve them

Focus on ozone chemistry and 
precursors, transport 
pathways, biomass burning

Meeting in 2 weeks

POLMIP Motivation and Goals



Tilmes et al., ACPD, 11, 5935–5983, 2011



Comparison of 
MOZART-4/GFS/FTUV (2.8°x2.8°) and 

CAM-chem (trop_mozart) / GEOS5 / LUT (1.9°x2.5°)
to ARCTAS NASA DC-8 observations



Tilmes et al., ACPD, 11, 5935–5983, 2011



DC-8 Flights between Alaska and Greenland



DC-8 Flights over Canada and Greenland



Model photolysis rates compared to 
TUV calculations from actinic flux measurements



MOZART-4/GFS April 2008 MOZART-4/GEOS5 April 2008

MOPITT – 800 hPa



MOZART-4/GFS July 2008 MOZART-4/GEOS5 July 2008

MOPITT – 800 hPa



MOZART-4/GFS July 2008 MOZART-4/GEOS5 July 2008

MOPITT – 400 hPa



DC-8 Flights over Alaska and northward



DC-8 Flights over California



DC-8 Flights over Canada, near fires
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