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Characteristics of IOP 14b

The  objective of IOP14b was to capture the heavy-p recipitation event predicted 

over the wider Alpine area associated with the form ation of an upper-level cut-

off low south of the Alps. Weak probability existed  for some embedded 

convection.

Very large amounts of precipitation fell mainly in central and western 

Switzerland and led to significant floodings there. The COPS area was slightly 

too far north to be fully affected by the event. On ly in the late evening intense 

stratiform rain started in the southernmost part of  the COPS region. 

Precipitation during the day was observed by POLDIR AD and the operational 

radar systems, and vertical soundings will reveal p otentially interesting 

information about the upper-level flow evolution.



COPS Weather Summary:  Wed, August 8, 2007

Synoptic overview

A high-amplitude upper trough over western Europe i s in the process of closing off into a 
cut-off low over France, which will subsequently mo ve into the northern Mediterranean/N 
Italy where it will remain anchored until early Fri day morning. Thereafter, it is simulated to 
progress eastward towards the Black Sea until Sunda y night. At low levels, a weak but 
large cyclonic circulation is maintained over centr al Europe by the upper low, which acts to 
advect the weakly unstable air over the eastern half  of Europe westward again.



Convection forecast for COPS area
Wednesday, August 8, 2007

lowSevere weather threat

10-50 mmPrecipitation

Around 18°C in the valleys.Maximum temperature

-Storm motion

Below 500 mConvective cloud base

-Mode/coverage/evolution

-Time/location of
convective storm initiation

Widespread stratiform cloudiness with rain, especially during
the morning and evening. Weak embedded elevated
convection possible.

Time/location of first
convective cloud
development



Facility status for IOP 14b
Aircraft:
No aircraft available.
Lidar:
UHOH Water Vapor DIAL, UHOH Rotational Raman Lidar, IMK Windtracer, IfT Wind Lidar, IfT Multi-Wavelength Lidar, U. 
Salford Doppler Lidar are operational.
Radiometer:
U. Cologne HATPRO+IR Radiometer, U. Salford 14 Channel Microwave Radiometer, CNR-IMAA Microwave Radiometer, 
U. Cologne Dual Polarization Radiometer are operational.
Radar:
DLR Poldirad, IMK C-Band, UHOH X-Band Radar, UHH Cloud Radar, U. Hamburg Micro Rain Radars, U. Vienna Micro
Rain Radar, TU Delft TARA, CSWR Doppler on Wheels 1and 2 are operational.
GPS:
GFZ Potsdam GPS Network, CNRS GPS Network are operational.
WTR/SODAR/RASS:
IMK Sodar 1, IMK Wind Temperature Radar, U. Bayreuth Sodar-RASS, U. Freiburg Flat Array Sodar are operational.
Surface in Situ:
All IMK Energy Balance Stations, IMK Turbulence Tower Network, IMK Soil Moisture Network, all U. Bayreuth Energy Bal. 
Stations, U. Vienna Surface Energy Balance System, all U. Vienna Sonic Anemometers, all U. Vienna HOBO Autom. 
Weather Stations, 2 U. Vienna MAWS Autom. Weather Stations, U. Bonn Turbulence Tower, U. Bonn Scintillometer, U. 
Bonn Energy Balance System are operational.
Mast:
U. Bayreuth mast, U. Freiburg Forestmet. Res. Site (Hartheim), U. Freiburg Forestmet. Res. Sites (Tuttlingen) are
operational.
In-Situ vertical Sounding:
Both IMK Radiosonde Stations, 4 IMK Dropup-Sonde Teams, both UK Radiosonde Stations, U. Vienna Radiosonde Station 
are operational.
Precipitation Stations:
U. Vienna Distrometer, U. Innsbruck Thies Distrometer 1+2, U. Innsbruck Ott Pluvio Rain gauge, U. Innsbruck Davis Rain 
Collectors are operational.
Cameras:
IMK Full Sky Camera are operational.
Uncategorized:
ARM Mobile Facility is operational.



500 hPa Geopotential  -- Surface Pressure -- rel. Topographie

Analysis
Aug 08 12 UTC



700 hPa rel. Humidity in %  

Analysis
Aug 08 12 UTC



Equivalent Potential Temperature

Analysis
Aug 08 12 UTC



Vorticity Advection, 300 hPa

Analysis
Aug 08 12 UTC



Air Mass Advection, 500-1000 hPa

Analysis
Aug 08 12 UTC



Vertical Motion and Instability Index KO

Analysis
Aug 08 12 UTC



Precipitation Forecast

Aug 08 12-18 UTC

Aug 08 18-24 UTC



IMK Vertical profiles Aug 08 

FZK

Burnhaupt

08 UTC 11 UTC 14 UTC

slightly drier UT in 
southern COPS region
early in the day

very weak CAPE in 
southern COPS region





MSG-1 WV channel

trough /
stratospheric
PV streamer

trough /
PV streamer
approaches the Alps



Radar composite: larger-scale view

intense convection in E Germany

stratiform rain band with
convective showers

northern edge of 
intense rain system
over the Alps



Lightning network Aug 08



IMK precipitation radar

O6 UTC
precip mainly in
SE part of COPS

12 UTC
precip mainly
NE of COPS

18 UTC
little precip
in COPS 24 UTC

precip mainly in
S part of COPS



12 h Rain Sum from IMK Precipitation Radar

Aug 08, 00-12 UTC Aug 08, 12-24 UTC



IMK Panorama Camera 

13 LT

19 LT

direction Black Forest

direction Rhine Valley

Some clearance in
N part of COPS area
in the evening



Personal impression:

• Case on orographic intensification of stratiform rai n

• Precipitation forecasts varied significantly about the location and 
intensity of the precipitation maximum

• Only moderate rain amounts fell in the COPS area (i .e. less than 
expected), the very intense event was situated furt her south 

• Vertical soundings will potentially reveal interest ing information about 
the evolution of the upper-level flow, including th e approach of the trough 
and the cut-off low formation – which was essential for triggering the 
heavy-precipitation event over Switzerland


