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Introduction 

Ice clouds have an important role in the atmosphere, influencing radiative transfer and 
precipitation formation. The net globally averaged radiative impact of clouds is estimated as a 
cooling effect of 20 W/m2. This is due to a 50 W/m2 shortwave cooling effect, which is partially 
offset by a 30 W/m2 longwave warming effect. The majority of this warming is from the 
absorption of terrestrial longwave radiation by ice clouds. Whilst the global mean impacts of 
clouds on radiative transfer can be monitored, there is significant regional and interannual 
variability as a result of the complex interactions between cloud microphysical processes, 
dynamics, aerosol, and water vapour availability. These complex interactions mean that the 
physical processes involved in ice cloud formation are one of the greatest source of uncertainty 
in climate simulations. Meanwhile, ice-phase precipitation account for 50%, 80% and 90% of 
total precipitation amounts globally, at mid-latitudes and in polar regions respectively (Field and 
Heymsfield 2015); yet numerical models struggle to simulate ice-phase processes. Errors in the 
physical representation of ice processes in numerical models also impacts on predicted cloud 
structure and lifetime. 

 

Project Summary: 

The aim of this project is to improve the physical representation of ice cloud properties and 
processes in numerical models. The student will use the latest high resolution modelling tools to 
simulate clouds which were sampled as part of the PICASSO project. PICASSO is a NERC 
funded project which will obtain a world leading dataset of ice cloud properties. The dataset will 
consist of triple frequency, Doppler, polarization radar scans from Chilbolton Observatory, in-situ 
airborne observations from the FAAM Bae146 research aircraft, and spaceborne radar data 
from various platforms including NASAs CloudSat and GPM missions. Using this highly 
comprehensive dataset, the student will be able to conduct numerical experiments which 
improve our understanding of ice phase cloud processes. The student will work with other 
members of the PICASSO team, including researchers at the University of Reading, the UK Met 
Office, MPI-Mainz, ECMWF and the NASA PMM science team. The student will develop skills in 
the areas of numerical modelling and data analysis, and will have opportunities to participate in 
data collection and field campaigns. There will also be opportunities for the student to design 
and execute complementary laboratory experiments using in-house facilities, including the 
Manchester Ice Cloud Chamber (http://www.cas.manchester.ac.uk/restools/cloudchamber). 

 



 

 

 
 
Image 1 – The Chilbolton 25m precipitation radar – the largest steerable dish radar in the 
world ( https://www.chilbolton.stfc.ac.uk/Pages/Chilbolton- Advanced-Meteorological-
Radar-(CAMRa).aspx) . 

Image 2 – The FAAM BAE146 atmospheric research airc raft ( http://www.faam.ac.uk/ ). 
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