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Motivation CAUSES 
 

• Many NWP and climate models suffer from large temperature 

biases in the mid-latitude continents (see poster Morcrette et al.). 

• The origin of this bias is subject to debate, but likely involves cloud 

and land-surface deficiencies. 

• CAUSES project (Clouds Above the US and Errors at the Surface) 

aimed at understanding the bias by running models in hindcast 

mode from April – August 2011, with particular focus on Southern 

Great Plains. 

• This poster discusses origin of radiation biases present in 9 models 

analyzed in the CAUSES-project 

Attribution of Radiation Biases 

Methods 

The “CAUSES” project is a collaboration between GASS and ASR, led by staff at the Met Office and PCMDI.  

Please get in touch 

if you would like to 

participate. 

AMJJA Cloud Regime-Radiation Analysis 

Conclusions 
• Warm bias in all CAUSES models associated with large biases in SW and LW radiation. 

• This bias mainly originates from mis-representing cloud properties in all models, apart from the CAM5. 

• All models fail to correctly represent the frequency and/or cloud radiative effect of the deep cloud regime, but all for different reasons. 

Attribution of net SW/LW radiation biases to 

albedo (α), cloud, integrated water vapor (IWV) 

and residual (res), using Continuous Forcinga 

resIWVcloudnet CCCCSW  
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Large SW and LW biases in all models. 

Most of the SW bias originates from cloud issues in all models, apart from CAM5 

which has a dominant albedo contribution 

Small contribution from IWV for all models, apart from LW radiation in CanCM4 

Small contributions from residual term for most models, but non-negligible for IFS, 

CNRM, CanCM4 and LMDZ 
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Attribution in 9 CAUSES models 

Cloud regimes based on cloud occurrence at 

3 levels of the atmosphere, using ARSCLb 

and RADFLUXANALc 

Width of bars = frequency of regime   Height of bars = mean Cloud Radiative Effect   

Surface area (width x height) = total Cloud Radiative effect   

(Mod above 0-line, Obs below 0-line for each model) 

Many models struggle to reproduce radiatively important deep regime (7). Some 

models fail to trigger enough of this regime (METUM, CNRM, CanCM4, TAIESM, 

LMDZ), while other models fail to reproduce its radiative impact (CAM5, WRF, IFS). 

Diurnal Cloud Regime-Radiation Analysis 

Diurnal cycle of Ccloud, attributed to observed-simulated cloud regime pairs 

While the main deficiency in all models in terms of radiative impact is under-

representing the frequency and/or CRE of regime 7, all models seem to have a 

different issue in terms of why they fail to produce the characteristics of this regime. 

Cloud regime analysis to further disentangle 

Ccloud 
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