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tropospheric Chemical Transport Models
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Abstract. Here we present an efficient and accurate method for the online 

calculation of photolysis rates relevant to both the stratosphere and 

troposphere for use in global Chemistry Transport Models and General 

Circulation Models. The method is a modified version of the band model 

introduced by Landgraf and Crutzen (1998) which has been updated to 

improve the performance of the approach for solar zenith angles >72° 

without the use of any implicit parameterisations. For this purpose, 

additional sets of band parameters have been defined for instances where 

the incident angle of the light beam is between 72–93°, in conjunction with 

a scaling component for the far UV region of the spectrum (λ=178.6–202.0 

nm). For incident angles between 85–93° we introduce a modification for 

pseudo-sphericity that improves the accuracy of the 2-stream 

approximation. We show that this modified version of the Practical 

Improved Flux Method (PIFM) is accurate for angles <93° by comparing the 

resulting height resolved actinic fluxes with a recently developed full 

spherical reference model. We also show that the modified band method is 

more accurate than the original, with errors generally being less than 

±10% throughout the atmospheric column for a diverse range of chemical 

species. Moreover, we perform certain sensitivity studies that indicate it is 

robust and performs well over a wide range of conditions relevant to the 

atmosphere.

Final Revised Paper (PDF, 781 KB)    Discussion Paper (ACPD) 

Citation: Williams, J. E., Landgraf, J., Bregman, A., and Walter, H. H.: A 
modified band approach for the accurate calculation of online photolysis 
rates in stratospheric-tropospheric Chemical Transport Models, Atmos. 
Chem. Phys., 6, 4137-4161, 2006.    Bibtex    EndNote    Reference 
Manager  

Volumes and Issues   Contents of Issue 12  

 

 

Search ACP

Library Search

Author Search

Sister Journals AMT & GMD  

Financial Support for 
Authors  

Journal Impact Factor  

Public Relations & 
Background Information  

News

Recent Papers

01 | ACPD, 15 Jan 2009:
Kinetic modeling of 
nucleation experiments 
involving SO2 and OH: new 
insights into the underlying 
nucleation mechanisms

02 | ACPD, 15 Jan 2009:
Comparisons of WRF/Chem 
simulations in Mexico City 
with ground­based RAMA 
measurements during the 
MILAGRO­2006 period 

03 | ACPD, 15 Jan 2009:
Technical Note: In­situ 
quantification of aerosol 
sources and sinks over 
regional geographical scales

Atmospheric Chemistry and Physics
An Interactive Open Access Journal of the European Geosciences Union

| Copernicus.org | EGU.eu | | Contact |EGU Journals|


