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Stratocumulus - Definition

PBL clouds ïvisual definition

ÅFog: Result of moist air in contact with cold surface. 

ÅStratocumulus:Horizontally variable;  near PBL top.

ÅStratus: Horizontally uniform;  near PBL top.

ÅNimbostratus: Precipitating;  deep.

Stratocumulus-Topped Boundary Layer (STBL) 

physical definition

Mixed layer PBL with cloud near top. 



Stratocumulus - Motivation

ÅCloud top albedois 50-80% (in contrast to 7 % at ocean surface).

ÅA 4% increase in global stratocumulusextend would offset 2-3K

global warmingfrom CO2 doubling (Randall et al. 1984).

ÅCoupled modelshave large biases in stratocumulus extend and SSTs.



DEMETER CGCM Surface Temperature Bias [K]

-6.0 -5.0 -4.0 -3.0 -2.0 -1.0 1.0 2.0 3.0 4.0 5.0 6.0

Surface Temperature [
o
C]

Forecast start dates: 05/1987-1996, FC period: months 4-6 (ASO), ens: 0-8

Bias: EXP(ECMWF_assim) regarding ERA-40 reanalysis

-6.0 -5.0 -4.0 -3.0 -2.0 -1.0 1.0 2.0 3.0 4.0 5.0 6.0

Surface Temperature [
o
C]

Forecast start dates: 05/1987-1995, FC period: months 4-6 (ASO), ens: 0-8

Bias: EXP(UKMO) regarding ERA-40 reanalysis

-6.0 -5.0 -4.0 -3.0 -2.0 -1.0 1.0 2.0 3.0 4.0 5.0 6.0

Surface Temperature [oC]

Forecast start dates: 05/1987-1992, FC period: months 4-6 (ASO), ens: 0-8

Bias: EXP(MPI) regarding ERA-40 reanalysis

-6.0 -5.0 -4.0 -3.0 -2.0 -1.0 1.0 2.0 3.0 4.0 5.0 6.0

Surface Temperature [
o
C]

Forecast start dates: 05/1987-1994, FC period: months 4-6 (ASO), ens: 0-8

Bias: EXP(CNRM) regarding ERA-40 reanalysis

-6.0 -5.0 -4.0 -3.0 -2.0 -1.0 1.0 2.0 3.0 4.0 5.0 6.0

Surface Temperature [
o
C]

Forecast start dates: 05/1987-1994, FC period: months 4-6 (ASO), ens: 0-8

Bias: EXP(LODYC) regarding ERA-40 reanalysis

UKMO

MPI

Meteo

France

LODYC

4-6 month forecasts 

Aug/Sep/Oct 1987-1996 

9 ensemble members

comparison to ERA-40

www.ecmwf.int/research/demeter

ECMWF



EPIC: Peruvian stratocumulus ïmodel comparison

EPIC obs

NCAR CAM2.0

GFDL AM2.10

ECMWF 23r4

NCEP

Bretherton et al, BAMS 2004
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