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Characteristics of IOP 17a

The  objective of IOP 17a was to capture the convec tive activity embedded in 
the cut-off low system traveling from northeastern Germany to the southwest. 
Some CAPE was expected to develop in the course of the day.

Vorticity advection and vertical motion (slides 9 a nd 11) was intense enough 
and humidity high enough (slide 7 and 13-17) to lea d during the afternoon 
hours/towards evening to the formation of enbedded co nvection within the west 
portion of the COPS domain, as well as to the forma tion of isolated convective 
cells in the eastern portion of the COPS domain.

The formation of cumulus clouds which took place du ring the afternoon hours 
leaded to some showers of partly embedded character  (slide 27 and 28). A 
limited lightning activity took place during the da y. A land-spout was observed 
in the south-eastern portion of Baden-Württemberg in  the HEGAU region (slides 
37-39).



COPS Weather Summary:  Tu, August 21, 2007

Synoptic overview

A cut-off low covers most of central and western Europe. At the surface several low 
pressure systems are circling anti-clockwise around the centre of the upper low. 
Whereas cool air is present to the west, moist and warm airmasses from the 
Mediterranean Sea are involved in the circulation from the southeast. While
strengthening a surface low travels from northeastern Germany to the west and the 
southwest and will be located over eastern France on Wednesday becoming quasi-
stationary thereafter. On Friday the northeastern half of the cut-off low is expected to 
join the zonal westerly flow which is directed from the North Atlantic Ocean into 
Russia. Remnants of the southwestern portion of the cut-off low will affect the Iberian
Pensinsula quite a long time. As a result the geopotential at all levels increases at 
least over the southern parts of Central Europe generating much more stable 
conditions on the weekend and during the first half of the next week.



Convection forecast for COPS area
Tuesday, August 21, 2007

LowSevere weather threat

Up to 15 mm possiblePrecipitation

Up to 23 °C in the Rhine Valley with insolationMaximum temperature

From the southwest at about 5 m/sStorm motion

Around 1400 mConvective cloud base

Showers/thunderstorms of mainly embedded
character

Mode/coverage/evolution

Showers or even a thunderstorm in the
afternoon/evening preferably in the
southeastern half of the COPS area

Time/location of
convective storm initiation

Convective cloud development starting around
noon

Time/location of first
convective cloud
development



Facility status for IOP 17a

Aircraft:
No aircraft available.
Lidar:
UHOH Water Vapor DIAL, UHOH Rotational Raman Lidar, IMK Windtracer, IfT WindLidar, IfT Multi-
Wavelength Lidar, UNIBAS Raman Lidar are operational.
Radiometer:
U. Cologne HATPRO+IR Radiometer, U. Bonn ADMIRARI, 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,
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 are 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 Stations are operational.
Mast:
U. Bayreuth mast is operational.
In-Situ vertical Sounding:
Both UK Radiosonde Stations, U. Vienna Radiosonde Station are operational.
Precipitation Stations:
U. Vienna Distrometer is operational.
Cameras:
IMK Full Sky Camera is operational.
Uncategorized:
ARM Mobile Facility is operational.



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

Analysis 12 UTC



700 hPa rel. Humidity in %  

Analysis 12 UTC



Equivalent Potential Temperature

Analysis 12 UTC



Vorticity Advection, 300 hPa

Analysis 12 UTC



Air Mass Advection, 500-1000 hPa

Analysis 12 UTC



Vertical Motion and Instability Index KO

Analysis 12 UTC



Precipitation Forecast

18-24 UTC

12-18 UTC



Vertical profiles at AMF Site: 0000 UTC



Vertical profiles at AMF Site: 0600 UTC



Vertical profiles at AMF Site: 1200 UTC



Vertical profiles at AMF Site: 1800 UTC



Vertical profiles at AMF Site:  22/08/2007 0000 UTC





1658 UTC1337 UTC

NOAA Satellite



Lightning network Aug 21



Forecasted rain



ECMWF forecast (3 h accumulated precipitation, i.e. 15-18 UTC)



Mesoscale model AROME



Mesoscale model COSMOCH2



Mesoscale model GMCGEMH



Observed rain



12 h Rain Sum from IMK Precipitation Radar

Aug 21, 00-12 UTC Aug 21, 12-24 UTC



DWD Radar Station Feldberg

1305 UTC 1405 UTC 1505 UTC

1605 UTC 1700 UTC 1805 UTC



Observed vs forecasted rain



13:00 UTC

AROME COSMOCH2

GMCGEMH DWD Radar



14:00 UTC

AROME COSMOCH2

GMCGEMH DWD Radar



15:00 UTC

AROME COSMOCH2

GMCGEMH DWD Radar



16:00 UTC

AROME COSMOCH2

GMCGEMH DWD Radar



17:00 UTC

AROME COSMOCH2

GMCGEMH DWD Radar



18:00 UTC

AROME COSMOCH2

GMCGEMH DWD Radar



IMK Panorama Camera in Karlsruhe 

direction Black Forest S WON

1302 UTC

1502 UTC

1902 UTC

0802 UTC

1002 UTC

1702 UTC



Land-spout observed in the south-eastern portion 
of Baden-Württemberg in the HEGAU region

Photo: Kai Hiltmann



Land-spout observed in the south-eastern portion 
of Baden-Württemberg in the HEGAU region

Photo: Kai Hiltmann



Particle backscatter field at 1064 nm as measured by the Raman lidar BASIL at Supersite R
(1 h period preceeding the rain event at 15:45 UTC) revealing the presence of the stratiform clouds

Dt=5 sec, Dz=15m



Particle backscatter field at 1064 nm as measured by the Raman lidar BASIL at Supersite R
(1 h period preceeding the rain event at 17:10 UTC) revealing the presence of the convective clouds

Dt=5 sec, Dz=15m



Specific humidity field as measured by the Raman lidar BASIL at Supersite R
6 h period preceeding the rain event at 15:45 UTC. 

This slide shows the presence of convective activity below the stratocumulus clouds

BASIL – Rhine Valley Supersite (Lat: 48.64 ° N, Long: 8.06 E, Elev.: 140 m)

21 August 2007 – Water vapour mixing ratio and range corrected elastic signals at 355 nm
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Personal impression:

• Precipitation forecasts from high-resolution mesosc ale models varied 
significantly about the location and intensity of t he precipitation maximum 
(slides 23-25).

• In the COPS domain the total amount of precipitatio n was in good 
agreement with the amount forecasted by ECMWF (see slides 22 and 27-
28). 

•Agreement in terms of precipitation with high-resol ution mesoscale
models is apparently coarser (slides 30-35). Howeve r, this is to be verified 
based on careful post analysis of the data. Prelimi nary analyses indicated 
that, among the considered models, the canadian mode l GMCGEMH is in 
better agreement with observations, but this is initiali zed later. 

• Vertical soundings will potentially reveal interest ing information about 
the evolution of the upper-level low.

• Very good performance of all involved instruments w as reported.


