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Characteristics of IOP 15b

The  objective of IOP15b was to capture the daily c ycle of convective activity 

and the spatial and temporal characteristics of CI over orographic terrain in 

case of decreasing potential for initiation caused by increasing subsidence 

backside a trough passing the area in the night bef ore. In contrast to the IOPs

with weak upper tropospheric forcing at the very be ginning of COPS (June), 

fully saturated surface conditions were present aft er precipitation during the 

preceding week leading to flooding events in centra l and western Switzerland 

and along the river Rhine.

…

While convection with isolated showers developed du ring the late morning and 

early afternoon within the humid lower troposphere roughly up to 600 hPa, due 

to the advection of colder and less humid air from the northwest and due to 

increasing subsidence, convection was more and more  suppressed in the late 

afternoon and evening. This results in precipitatio n free and almost clear sky 

conditions. 



COPS Weather Summary:  Mon, August 13, 2007

Synoptic overview

An upper trough currently south of Greenland is progressing eastward and will merge with the largescale
upper low that is centered over the northern British Isles. This Atlantic trough will intensify as it tracks
along the southern periphery of the British large-scale low and maintain vigorous surface cyclogenesis.
Another vorticity maximum will round the base of the large-scale low early on Wednesday, resulting in a
large and intense upper trough over western Europe by Wednesday afternoon. The surface low will 
move into the northern North Sea with a well-defined cold front trailing southwards roughly along the
European northwest coast into northern Iberia on Wednesday 12 UTC, per GFS 00UTC. 

Analysis and Forecast of Synoptic Controls in the COPS  Region

The mesoscale details over the COPS region are complicated. The satellite loop reveals two cloud
bands, one of which is associated with the storms that occurred during the past night. This cloud band
is associated with a vorticity maximum which is currently entering western Germany. The upstream cloud
band is correlated with a frontogenesis in the latest GFS analyses, which is tied to a weak cold front from
central France into western Germany.

Though the COPS region appears to remain in the weakly unstable pre-frontal air mass today. 
Subsidence in the wake of the vorticity maximum moving into Germany should reduce the depth of the
convective clouds after midday/early afternoon. The mesoscale model suite indicates a complete
ceasing of convecective precipitation, while the GFS maintains rain showers throughout the day. 
Still, isolated thunderstorms could develop over the mountains in the late afternoon and evening hours, 
when large-scale vertical motion will become more upward again. This activity could even last into the
night.



Convection forecast for COPS area
Monday, August 13, 2007

LowSevere weather threat

Locally up to 20 mmPrecipitation

Around 24 °C in the Rhine Valley.Maximum temperature

Northeastward at 5-10 m/sStorm motion

Around 1000 m.Convective cloud base

Singular cells or small, disorganized clusters.Mode/coverage/evolution

Isolated convective storms developing around midday
or early afternoon, most likely over the mountains.

Time/location of
convective storm initiation

Shallow Cu’s have developed already and shoud
continue to increase in depth during the next few
hours.

Time/location of first
convective cloud
development



Facility status for IOP 15b

Aircraft: No aircraft available.

Lidar: UHOH Water Vapor DIAL, UHOH Raman Lidar, IMK Windtracer , IfT Wind 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 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,  
CSWR Doppler on Wheels 1and 2 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, 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: IMK Radiosonde Station (FZK), 4 IMK Dropup-Sonde Teams, 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
Aug 13, 12 UTC



700 hPa rel. Humidity in %  

Analysis
Aug 13, 12 UTC



Equivalent Potential Temperature

Analysis
Aug 13, 12 UTC



Vorticity Advection, 300 hPa

Analysis
Aug 13, 12 UTC



Air Mass Advection, 500-1000 hPa

Analysis
Aug 13, 12 UTC



Vertical Motion and Instability Index KO

Analysis
Aug 13, 12 UTC



Precipitation Forecast

Aug 13, 06-12 UTC

Aug 13, 12-18 UTC



FZK vertical profiles, August 13

08 UTC 14 UTC

CAPE: 667 J/kg CAPE: 495 J/kg



NOAA satellite image, August 13, 09:18 UTC



NOAA satellite image, August 13, 11:32 UTC



MSG satellite image, August 13, 15:00 UTC



Lightning network Aug 13

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



IMK precipitation radar
A line of showers and thunderstorms passing north of the COPS area 

in the night from Sunday to Monday



IMK precipitation radar
Isolated showers in the COPS area at 13:20 UTC

Vertical extension of cumulus clouds decreasing from noon to afternoon



POLDIRAD precipitation radar

Isolated showers in the COPS area at 13:20 UTC



12 h Rain Sum from IMK Precipitation Radar

Aug 13, 00-12 UTC

Aug 13, 12-24 UTC



IMK Doppler Lidar

August 13, 1300 – 1330 UTC



Personal impression:

• Case of inhibiting effects like cold and dry air ad vection and subsidence 
on convection overestimating the orographic intensif ication of 
convection

• Isolated convective cells generated in southwesterl y flow at the leeside 
of the Vosges mountains within the Rhine valley. Dis solving of the cells 
when reaching the Black Forest. 


