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f – cloud fraction
q – specific humidity
qt – total humidity
qs – saturation

rc – critical relative 
humidity: threshold 
for cloud formation

Le Treut and Li, Clim. Dyn. 1996

 ▶ Probability density function (PDF) of total water distribution

 ▶ Observations problem: 
    no high-resolved water vapour observations available at a large scale

          Global evaluation of statistical cloud scheme
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The drizzle problem 0.0450
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Use of statistical cloud scheme for precipitation
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by intensity

Precipitation formation process: 
autoconversion

strongly non-linear: biased when 
onlyfor grid-box mean value for 
cloud water ql is used

Weber and Quaas, JAMES 2012
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...and their dependency on the weather regime

Analyse 
PDF schemes 
of different 
complexity

Satellite simulators
1) subgrid sampling
2) mimic retrievals
3) summary statistics

Summary
- Evaluation and improvement of cloud 
  parameterisations for ECHAM
- Funded by the German Research Foundation 
 (DFG) in an Emmy Noether Junior Research Group 
 project (2006 – 2011), by the CliSAP cluster of 
 excellence (2008 – 2011) and by the German 
 Weather Service (DWD, 2010 - 2013)

Drizzle much 
too frenquent!

- apply the information about cloud subgrid-scale 
variability (see below) in autoconversion 
- frequency of occurrence of light rain reduced, 
compensated by slightly more intense events

 → HD(CP)² model provides high-resolution “virtual 
reality”
 → HD(CP)² observations provide unique dataset 
over middle Europe

 → satellite data
 → ground-based networks
 → supersites

Tompkins, 2008

 → BMBF-funded national 
project
 → aims at a cloud-resol-
ving (LES) simulation 
over middle Europe
 → complemented by 
observations
 → for cloud parameterisa-
tion development
 → lead: Bjorn Stevens, MPI-M
 → sub-project S6: focus on cloud parameteriations 

    relying on PDFs of subgrid-scale variability
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