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Using regional simulations and spatial lidar to study regional cloud variability

This work aims to study the clouds' role on regional climate variability. At first order, European climate is driven by large scale circulations. However, clouds are known to have two major radiative effects impacting the surface's temperature: the greenhouse effect and the mask effect. These effects are strongly dependent on macrophysical and microphysical properties of clouds. It is then necessary to consider the vertical distribution of clouds to better understand their impact on regional climate. Since June 2006, A-train observations are available and allow the description of this vertical distribution and of other microphysical properties. However, the sampling is limited. To complete these observations, we use a regional climate model which may allow to extend the period of study and to better understand the link between clouds and surface temperature. In this study we are evaluating our tools and estimating the sampling bias in order to know which scale we can consider with these tools. We are also considering clouds' distribution of the particularly warm winter of 2007.

A. Calipso Sampling evaluation GOCCP (GCM Oriented Calipso Cloud Product)

Using the microphysics properties of the simulated clouds, we compute the SR that would be observed by the CALIOP lidar. We can then use the same clouds diagnostics for both observations and simulations
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B. Model evaluation

Fig2:

  Fig2: SR mean profile 12/2009

Fig10:•

  Fig10: time evolution of the daily minimal temperature anomaly with 10 best circulation analogues (dots) and their range (blue shade)(Yiou et al. 2007) 

WRF-MedCordex simulations Adaptation of COSP Lidar Simulator

  

	-Active measurements
	-Vertical structure of
	clouds (40 levels)
	-Products comparable
	to GCM data
	2 GOCCP products have been used for this study:
	o Scattering Ratio:
	o Cloud fraction (z) : % of computed on 20km
	grid
	altitude
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altitude latitude Fig4: Instant SR 2009 01 19 night: Observations, WRF simulations and WRF+lidar simulator simulations