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Cloud fraction from observations

• Sensors (Radar, Lidar, Radiometer) detect 
different features of clouds and 
surroundings 

• Cloud frequency differs with instruments by 
up to 20 % 

• Combination of sensors provide 
complementing insights
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(Albern, 2014)
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First approach to HALO target classification

• Based on DARDAR 
classification  
(Ceccaldi et al., 2013) 

• Distinguish between 
cloud types 

• Evaluate model 
performance 

➡ Additional measures/
instruments
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First approach to HALO cloud classification

• Complementing information 
from Radar and Lidar 
measurements 

• Allows for basic distinction 
of cloud types
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First approach to HALO cloud classification
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• Mainly ice and supercooled clouds  
• Some strange effects (i.e. supercooled above ice) 

➡Further algorithm refinement needed

RF 14: 21.01.14
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COSMO Model Setup

• 2.8 km, 7 km, nested in 
ECMWF analyses 

• Deep convection resolving 
• 50 vertical layers 
• Output every 15 minutes 
• Model runs for each flight 

individually
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• Cloud fraction overestimated by model 
• Cloud top too high 
• Precipitation in radar close to ground detected as clouds 
• Inversions in model higher than measured 
• Accumulation of humidity below inversions in both observations and model

Cloud fraction and inversion height 
09. January, Cold air convection
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Inversion heights

all flights; 

40 dropsondes in cold air convection 
considered; 

• Inversion height difference in 
almost half of the cases less 
than 500 m 

• Inversion height overestimation by 
model more frequent
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Temperature and humidity differences

Cosmo - Dropsonde
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• Overall, temperature in model 
lower than measured in all 
heights 

• Relative humidity difference 
small in most heights 

• Between 2000 m and 4000 m, 
more cases with higher 
humidity in model than in 
dropsonde measurements
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Conclusions

First target classification promises to be useful tool for 
further investigation and model evaluation  
—> Further refinement needed to eliminate processing 
artifacts 

Inversions in COSMO overall higher and stronger than 
measured by dropsondes —> clouds higher than 
measured
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Case Studies

• 20. and 21. January 2014  

• Cold sectors of aging cyclone on two 
consecutive days
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Overview:  
In the course of the week after research flight 2 on 12 Jan 2014, the large scale flow further 
developed into the strong meridional pattern allowing the Acores High to expand northward 
into the region of the Labrador Sea. The high pressure ridge developed its maximum 
northward displacement on Fri, 19 Jan 2014 where the polar front reached the latitude of New 
Foundland over the North Atlantic. The corresponding narrow eastern trough was located 
over the Iberian Peninsula with a sustained blocking situation over Eastern Europe. This 
weather situation cut off the target area over the North Atlantic from the usual Arctic cold air 
supply while the developing low pressure systems were smaller in size and less pronounced 
in intensity. A pool of cold air moved in over the Northern Territories of Canada and induced 
cyclogenesis along the eastern Arctic Canadian continental margin that extended into the 
northern Labrador Sea on Sun, 20 Jan 2014. Along the polar front a fast moving low pressure 
system was advected with a cold core connecting to the cold air over the outflow of the 
Labrador Sea. However, the postfrontal activity saw no Arctic cold air inflow (Fig. RF.4.2). 
The cyclone developed three occlusion fronts that merged during the research flight into one 
major occlusion and a tiltback occlusion. The tiltback occlusion ruptured from the main 
system and the cold cyclone core developed weak convective activity in the west and 
progressively stronger convection towards the spiral shaped center and the postfrontal 
subsidence (Fig. RF.4.3 and Fig. RF13.1). To the east numerous occluded fronts of the 
previous low pressure systems were located between Iceland, Great Britain and Northern 
Germany as a result of the strong high pressure blocking situation over Scandinavia (Fig. 
RF.4.3). 
 

 
 
Fig. RF13.2: GFS analysis of surface pressure (white isolines), 500 hPa geopotential height 
(color, 552 dekameter isoline in black) and temperature (dot-dashed grey isolines and white 
boxes) in °C valid for Mon, 20 Jan 2014 06 UT showing the cold core low pressure system in 
place to the south of Greenland. The postfrontal cold air inflow into this low pressure system 
is fairly week compared to the climatological January conditions in this region. This is a 
consequence of the high pressure ridge influence over the central North Atlantic and the 
blocking situation over Scandinavia. 
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Case Studies: 12. January 2014

Mature cyclone with cold air 
convection south of Iceland
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