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Principal I nvestigator: Frank Selten

Pr Oj ect Title: Therole of cloudsin model bias and climate sensitivity

Extended abstract

In this special project we plan free climate simulations with the IFS model and the coupled EC-Earth model to evaluate
the role of cloudsin the climate system in the present-day climate and a perturbed climate with increased levels of
greenhouse gasses. The goal isto increase our understanding of the origin of model systematic error, the role of clouds
herein, the interplay between clouds and the large-scale circulation, the effect of clouds in the response of the climate to
increased greenhouse gasses in order to contribute to a more realistic description of cloud-related processes in IFS/EC-
Earth.

Thiswork is donein the context of the European Union Cloud I ntercomparison, Process Study and Evaluation project
(EUCLIPSE, http://euclipse.eu) that has just started, lasts for four years and isled by KNMI. Two PhD’s have started to
work on this project, Sarah Dal Gesso and Carlo Lacagnina. Sarah will work with the single column version of IFSto
evaluate simulations against Large Eddy Simulations and data from field campaigns. Carlo will work on the topics of
this special project.

Within EUCLIPSE coordinated experiments with the leading European climate models will be conducted and in this
special project we will employ modified versions of EC-Earth and IFS to perform these runs. We are currently
incorporating the CFMIP observational simulator package (COSP, cfmip.metoffice.com/COSP.html) in the IFS/EC-
Earth code to enable a faithful evaluation between simulated cloud fields and as observed by satellites. Sensitivity
experiments will be conducted to evaluate the impact of modifications to the parameterizations of cloud-related
processes that are suggested by the LES and SCM studies in the 3D context of IFS/EC-Earth.

Summary of project objectives

Implementation of satellite ssmulator software COSP into IFS for Cloudsat radar, Calipso lidar and
|SCCP.

AMIP runs with observed SSTsto evaluate the cloud fields of ECEARTH with satellite observations
AMIP runs with perturbed SSTs to evaluate the response of the cloud fields and determine the cloud
radiative feedback
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