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Characteristics of IOP 16

Severe forced frontal convection could be expected!

• A large trough causing warm air advection reached the COPS area from the west.

• Prefrontal insolation was not uniform because of changing mid- and high-level clouds.

• Due to lifting, stability and vertical shear of horizontal wind, deep convection could be 

expected in the COPS area.

• The cold front passage was expected at midnight in the COPS area.

• First convective cells developed at about 16 UTC in France (Dijon).

• An isolated thunderstorm moved from Sarrebourg to Darmstadt between 18 UTC and 

20 UTC.

• All convective activity took place over French territory and was mainly fixed close to 

the cold front.

• No prefrontal convective systems (cells, MCSs) developed.



COPS Weather Summary:  August 15-16, 2007

Synoptic overview

An intense upper long-wave trough is present over western Europe, with the associated cold front 
analyzed to stretch from the central Biscay across northwestern France into the western Benelux. This
system will move slowly eastward, across the COPS region late Wednesday night, and curve from the
Baltic States southwestwards into the Alpine region, where the front will stall. This results in the polar 
post-frontal air over the COPS area being rather shallow, though showers will still be possible.

Analysis and Forecast of Synoptic Controls in the COPS  Region

The cold front should cross the Rhine Valley around 00 UTC. Ahead of this front, some CAPE is
expected to develop. However, it should be sufficient to maintain deep convection. Model consensus
develops convection around 18 UTC or even a bit later. Thunderstorms will initiate around 18 UTC in the
western COPS region and spread eastwards. Shear profiles remain favorable for rapid severe evolution, 
including a few supercells, main severe threats being damaging wind gusts along with some large hail. 
Strong low-level shear and ample low-level moisture should support low-level rotation of any supercell
that forms, resulting in some threat for a brief tornado or two. However, given somewhat weak CAPE it is
currently not expected that storms will grow into large MCSs. Along the main convergence line
associated with the cold-frontal boundary, additional storms should form, which may be organized more
linearly, given strong linear low-level forcing. Uncertainty exists about how well the storms will survive
along the front through the night. However, the above-mentioned strong largeand mesoscale forcing for
upward motion could sustain the convective system through the night. This system would pose mainly a 
threat for strong/severe wind gusts.

The main weather phenomenon on Thursday will be rain.



Convection forecast for COPS area
Wednesday/Thursday, August 15/16, 2007

Moderate to high. Some large hail, and especially strong
winds are likely with the storms. An isolated tornado
cannot be excluded either.

Severe weather threat

Dry until midnight in some places, under storms up to 30 
mm locally.

Precipitation

Up to 33°CMaximum temperature

To the NE at 15-20 m/s.Storm motion

Rising to around 1500 - 2000 m.Convective cloud base

A few small storm clusters developing in the evening, 
possibly including a few supercells.

Mode/coverage/evolution

Convective storm development is expected around 18 
UTC, most likely over the Vosges, but not ruled out over
ther Black Forest either.

Time/location of
convective storm initiation

Scattered fields of altocumulus during the day. Isolated to 
scattered cumulus from the mid-morning onward.

Time/location of first
convective cloud
development



Facility status for IOP 16

Aircraft: FAAM BAe 146 is operational.

Lidar: UHOH Water Vapor DIAL, UHOH Rotational Raman Lidar, IMK Windtracer, IfT WindLidar, IfT
Multi-Wavelength Lidar, U. Salford Doppler Lidar, UNIBAS Raman Lidar are operational.

Radiometer: U. Cologne HATPRO+IR Radiometer, U. Bonn ADMIRARI, U. Salford 14 Channel Microwave
Radiometer, CNR-IMAA Microwave Radiometer, U. Cologne Dual Polarization Radiometer 
are operational.

Radar:  DLR Poldirad, IMK C-Band, UHH Cloud Radar, CNRS X-Band Radar, CNRS K-Band 
Radar,U. Vienna Micro Rain Radar, TU Delft TARA are operational.

GPS: GFZ Potsdam GPS Network, CNRS GPS Network is operational.

WTR/SODAR/RASS: IMK Sodar 1, IMK Wind Temperature Radar, U. Bayreuth Sodar-RASS 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 is operational.

In-Situ vertical Sounding: IMK Radiosonde Station (FZK), 2 IMK Dropup-Teams, both UK Radiosonde Stations, U. 
Vienna Radiosonde Station are operational.

Precipitation Stations: U. Vienna Distrometer is operational.

Cameras: IMK Full Sky Camera are operational.

Uncategorized: ARM Mobile Facility is operational.



Surface Weather Chart: DWD, August 15, 12 UTC



Surface Weather Chart: DWD, August 16, 00 UTC



Surface Weather Chart: DWD, August 16, 06 UTC



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

Analysis
Aug 15, 18 UTC



700 hPa rel. Humidity in %  

Analysis
Aug 15, 18 UTC



Equivalent Potential Temperature

Analysis
Aug 15, 18 UTC



Vorticity Advection, 300 hPa

Analysis
Aug 15, 18 UTC



Air Mass Advection, 500-1000 hPa

Analysis
Aug 15, 18 UTC



Vertical Motion and Instability Index KO

Analysis
Aug 15, 18 UTC



Precipitation Forecast

Aug 15, 18-00 UTC

Aug 16, 00-06 UTC



FZK vertical profiles, August 15/16

Aug. 15, 1830 UTC

Aug. 16, 0500 UTC

CAPE: 2291 J/kg
CIN: -180 J/kg

CAPE: 1 J/kg
CIN: -2 J/kg



MSG Satellite IR Image, August 15 

1800 UTC 2100 UTC



MSG Satellite IR Image, August 16 

0000 UTC 0600 UTC



IMK precipitation radar

An isolated thunderstorm passing west of the COPS area from SW to NE 
in the night from Wednesday to Thursday

August 15, 1800 UTC August 15, 1900 UTC



IMK precipitation radar
An isolated thunderstorm passing west of the COPS area from SW to NE 

in the night from Wednesday to Thursday

August 15, 2000 UTC



POLDIRAD Precipitation Radar, August 15/16, 2007

2000 UTC 2100 UTC 2200 UTC

2300 UTC 0300 UTC 0600 UTC



12 h Rain Sum from IMK Precipitation Radar

Aug 15, 12-00 UTC

Aug 16, 00-12 UTC



Lightning network Aug 15

Daily sum of lightning; highest activity between early evening and midnight



Lightning network Aug 16

Daily sum of lightning; no activity after midnight



FZK 200 m Tower - Temperature

Temperature increase at midnight in the surface layer

August 14 – 21, time in CET



FZK 200 m Tower – Wind Direction

Turning of wind direction W-N-E-S-W at the surface 

August 14 – 21, time in CET



FZK 200 m Tower – Wind Speed

Increasing wind speed at midnight in the lower 200 m

August 14 – 21, time in CET



IMK Doppler Lidar, Hornisgrinde

August 15, 2155 UTC



IMK Doppler Lidar, Hornisgrinde

August 15, 2215 UTC



Personal impression about IOP 16:

1. There was great prospect for the development of d eep convection,
severe thunderstorms and even MCSs in the COPS area caused by the 
weather situation described here. According to the forecast this should 
happen prefrontal as well as embedded in the fronta l line.

2. In reality the convective development was surpris ingly weak, mainly 
concentrated on the cold front, and on frontal line s behind the cold 
front. The propagation of the frontal system to the  east was slower than 
predicted.

3. The reasons for the striking differences between forecast and reality 
concerning the degree of convective development hav e to be 
investigated.    


