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Overview 

• Introduction 

• Model setup 

• Results 

– Mesoscale: cold pool 

– Microscale: local downdraft speed 

• Conclusions 
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Overview  



07/04/2014 
ALADIN Workshop & HIRLAM All Staff 

Meeting 2014 
3 

Introduction  

Cold pool 

Downburst =  
very strong 
downdraft  
(~ 10 kg/m²s) 

Source: Ahrens 2008 



Pukkelpopstorm 18.08.2011 

Spanish Plume 
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http://www.zamg.ac.at 

Introduction: Pukkelpopstorm  



Pukkelpopstorm 18.08.2011 
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Downburst ~ 100 m 

Operational NWP model 
RMI: 4 km grid spacing 

– Predictability of 
Pukkelpopstorm at  4 km 
grid spacing? 

– What is the “truth”? 

Reference run at 1 km 
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Source: “Het belang van Limburg” 

Problems: 

Subgrid processes 

No observations of e.g. 
up- and downdraft 

Introduction  

Scales 



Method 

• ALARO: deep convective parameterization 
3MT 

– 8, 4 and 2 km grid spacings 

• Model evaluation 

– Observations 

– 1 km reference run without 3MT 

• Focus on downdraft and cold pool 
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Downdraft parameterization 3MT 
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Method  



Observations AMS Diepenbeek 
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Results: cold pool  



Results:  cold pool  
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Results:  cold pool  

Observations 

4 km run with 
stronger downdraft 4 km run 



Downdraft mass flux 
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Results: downdraft mass  flux  

Highest massflux in  
1 km reference run 

Max. subgrid massflux 
4 km run with low 
entrainment 

Max. subgrid  
massflux 4 km run 

Downburst > 
10 kg/m²s 



Conclusions 

• Retuning of the downdraft based on the cold 
pool characteristics leads to  

i. a downdraft more in agreement with the 
reference run 

ii. better storm outflow wind speeds 

iii. a better representation of the dewpoints within 
the cold pools 

iv. slightly increased storm propagation 
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Conclusions 



QUESTIONS? 
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(Hamid, 2011) 



Spanish Plume 
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600 hPa specific humidity (g/kg) RGB airmass meteosat 



Pseudo-sounding 
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BIAS and RMSE Uccle 
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