
Home

Online Library ACP

Recent Final Revised 
Papers

Volumes and Issues

Special Issues

Library Search

Title and Author Search

Online Library ACPD

Alerts & RSS Feeds

General Information

Submission

Review

Production

Subscription

Comment on a Paper

Atmos. Chem. Phys., 2, 293-306, 2002 

www.atmos-chem-phys.net/2/293/2002/ 

© Author(s) 2002. This work is licensed

under a Creative Commons License.

Redistribution of trace gases by convective clouds - 
mixed-phase processes 

Y. Yin, K. S. Carslaw, and D. J. Parker
Institute for Atmospheric Science, School of the Environment, University of Leeds, 

Leeds, UK

Abstract. The efficiency of gas transport to the free and upper troposphere 

in convective clouds is investigated in an axisymmetric dynamic cloud model 

with detailed microphysics. In particular, we examine the sensitivity of gas 

transport to the treatment of gas uptake by different ice hydrometeors. 

Two parameters are used to describe this uptake. The gas retention 

coefficient defines the fraction of dissolved gas that is retained in an ice 

particle upon freezing, which includes also the riming process. We also 

define a gas burial efficiency defining the amount of gas entrapped in ice 

crystals growing by vapour diffusion. Model calculations are performed for 

continental and maritime clouds using a complete range of gas solubilities, 

retention coefficients and burial efficiencies. The results show that the 

magnitude of the gas retention coefficient is much more important for gas 

transport in maritime clouds than in continental clouds. The cause of this 

difference lies in the different microphysical processes dominating the 

formation and evolution of hydrometeors in the two cloud types. For highly 

soluble gases, the amount of gas transported to the free troposphere in 

maritime clouds falls approximately linearly by a factor of 12 as the 

retention coefficient is varied between 0 and 1. Gas transport is relatively 

insensitive to the magnitude of the gas burial efficiency. However, the 

burial efficiency strongly controls the concentration of trace gases inside 

anvil ice crystals, which subsequently form cirrus clouds.
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