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Introduction 
A snowpack actinic flux parameterization was 
developed to calculate vertical profiles and e-
folding depths of ultraviolet and near-visible 
snowpack actinic flux. These profiles and observed 
snowpack nitrate concentrations were used to 
estimate the potential flux of NOx from the 
snowpack at several polar locations and are in 
agreement with observations. The snowpack 
actinic flux parameterization has now been 
incorporated into GEOS-Chem and is used to 
calculate the flux of NOx from the snow in 
Antarctica. Preliminary results showing the impact 
of a snowpack NOx source on polar atmospheric 
chemistry are presented. 	  

Snowpack Actinic Flux Parameterization 
Based on 4-stream, DOM, plane parallel snowpack 
radiative transfer model [Grenfell, 1991].  
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Figure 1. Dependence of vertical actinic flux profile 
on wavelength, impurity concentration, snow grain 
radius, and solar zenith angle.  

Table 1. e-folding depths of actinic flux, black 
carbon concentration, fraction of absorption due to 
non-black carbon, and NOx fluxes from snow at 
Dome C, South Pole, and Summit.    

 A Snowpack NOx Source in GEOS-Chem 

Figure 2. Left: Modeled flux of NOx from the snow 
(FNOx). Center: Primary flux of NO3 to the snow 
(FPRI). Right: Nitrogen recycling factor (FNOx/FPRI). 

Figure 3. Snowpack nitrate concentrations with and 
without a flux of NOx from the snow compared to 
observations from the ITASE campaign. 

Figure 4. Austral spring and summer 
boundary layer NO3

-+HNO3 (top), O3 
(middle), NOx (bottom) concentrations. 

Summary 
-We developed an actinic flux parameterization 
which allows for variation of snow parameters and 
is most dependent on snow grain size and impurity 
content. 

-The parameterization is incorporated into GEOS-
Chem and used to calculate snowpack fluxes of 
NOx in Antarctica, which are in agreement with 
observations.  

-The nitrogen recycling factor in Antarctica ranges 
from 0-50. 

-Austral spring and summer snowpack nitrate and 
boundary layer O3, NO3, and NOx  concentrations 
are increased when snowpack NOx sources are 
present. 
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