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Characteristics of IOP 13a

* very unpredictable regime, due to upstream cutoff low interacting with trough

e warm air advection from Mediterranean ahead of cutoff low through Wednesday and
Thursday, but warm air divided into two distinct air masses due to plume of cold air
that flowed out across Mediterranean between Alps and Pyrenees on Tuesday

o arrival of western part of warm air mass through the day on Wednesday (but dry so
Nno convection expected or occurred)

 explosive development of convection across France late on Wednesday in western
warm air mass

« arrival of western warm air mass, with precipitation, in COPS region on Thursday,

but timing and quantity of precipitation very uncertain

Goals of IOP 13a
» Observations in COPS region of transition to eastern warm air mass in clear air
(ideal Lidar weather!)

» Upstream measurements of cutoff low to assess and improve predictability (ETReC)



Observation Strategy for IOP 13a

ETReC 2007 Upstream Observation Period (UOP 6)
* DLR Falcon to measure cutoff low over Spain and incoming warm air mass in
morning hours

« EUCOS AMDARS - extra day available due to unused resources

COPS Intensive Observation Period (IOP 13a)

* SAFIRE Falcon - 2 flights MAP pattern to observe transition to eastern warm air
mass

e ground-based lidar observations

« additional soundings

« third DLR Falcon flight to observe transition to western warm air mass (flight over
France since air mass arrives in COPS region overnight, when flights not possible)
» Radars to start observations at 00 UTC as western warm air mass reaches COPS

region



COPS Weather Summary: Wednesday, August 1, 2007

Synoptic overview

The axis of a mid-/upper-level ridge stretches from Scandinavia to the
central Mediterranean Sea region and crosses the COPS area early on
Wednesday afternoon. Ahead of an approaching trough over the Bay of
Biscay, strong warm air advection is occurring over France and will affect
the COPS region during the afternoon and evening. The air is dry and fair
weather conditions will prevail in the COPS area with only few

shallow cumulus clouds expected to form during the day. A surface low
pressure area is expected to form over northern Spain/southern France,
traveling towards the northeast into the night to Thursday.



Convection forecast for COPS area
Wednesday, August 1, 2007

Time/location of first Shallow cumulus clouds preferentially over the hills
convective cloud and mountains from the late morning onwards.
development

Time/location of -
convective storm initiation

Mode/coverage/evolution -

Convective cloud base Around 1800 m rising to 2000 m.

Storm motion -

Maximum temperature Up to 27 T in the Rhine Valley.

Precipitation -

Severe weather threat -




Facility status for IOP 13a

Aircraft:

DLR Falcon (no dropsondes), SAFIRE Falcon, MetAir Dimona are operational.

Lidar:

UHOH Water Vapor DIAL, IMK Windtracer, CNRS TRESS Aerosol Raman lidar, CNRS Raman Lidar, U. Salford Doppler Lidar, UNIBAS
Raman Lidar are operational.

Radiometer:

U. Cologne HATPRO+IR Radiometer, CNRS TRESS Sun Photometer, CNRS TRESS 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, IMK Cloud Radar, UHH Cloud Radar, U. Hamburg Micro Rain Radars, CNRS X-band
Radar and CNRS-K-band Radar, U. Vienna Micro Rain Radar, CSWR Doppler on Wheels land 2 are operational.

GPS:

GFZ Potsdam GPS Network, CNRS GPS Network are operational.

WTR/SODAR/RASS:

Both IMK Sodars, IMK Wind Temperature Radar, U. Bayreuth Sodar-RASS, U. Manchester Radio Wind Profiler 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 Energy Balance System are operational.

Mast:

U. Bayreuth mast is operational.

In-Situ vertical Sounding:

Both IMK Radiosonde Stations, all IMK Dropup-Teams, both UK Radiosonde Stations are operational.

Precipitation Stations:

U. Vienna Distrometer is operational.

Cameras:

CNRS Full Sky Camera, IMK Full Sky Camera are operational.

Uncategorized:

ARM Mobile Facility is operational.
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Equivalent Potential Temperature
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Vorticity Advection, 300 hPa

oooooo
R
o on on

00D
L o By
o -]

2.05
3,04
0,03
.62
0,01

[

=001
—0.02
—0.03
—0.04
—0.05
—0.06
—0.G7
—1.GE
—-0.G%
—-0.15

-0.25

|
0

|
]
ra

7] LB
. 4 0
Y, f |i

308 hPa Geopotential [gpdm]. Advektion abscluter vorticity [1/(h+h)]
Mittwoch, 01-08—2007 12 UTC {GFS] {analyse) (L) www,wetter3.de

Analysis
12 UTC



Analysis
12 UTC

Air Mass Advection, 500-1000 hPa
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Vertical Motion and Instability Index KO
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Precipitation Forecast

. e e P
f — stuendiger Miederachlag bis Mittwech 18 UTC [mm]
Mittwech, 01-08—-2007 18 UTC {GFS] {Mittwoch 12 + 08}

12-18 UTC

@ www, wetter3.de

Explosive Development of Convection |
iIn Western Warm Air Mass
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Vertical profiles Burnhaupt

Arrival of warmer, moister air

| first in upper levels (?)
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Source for images and data:

http://imkhp2.physik.uni-karlsruhe.de/~cops/html/raso20070801.html




FZK Vertical profiles Burnhaupt

14 UTC

Arrival of warmer, moister air
later in lower levels (?)

17 UTC

Source for images and data: http://imkhp2.physik.uni-karlsruhe.de/~cops/html/raso20070801.html




Nothing to see here!!

O




Lightning network

Intense convection over France




Upstream Mission: ETReC 2007 UOP 6

Possible Flight Route

Y

Sensitive Region:
Singular Vector (ECMWF)

Sensitive Region:
ETKF (MeteoFrance)




Actual Flight Route
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Complex structure

ahead of low
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Cloudy in low

Tropopause fold;
Aerosol In warm air
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Aerosol in warm, moist air Forward-sloping air mass

boundary




SAFIRE Falcon - MAP Pattern



Leandre DIAL on SAFIRE Falcon
Morning flight: Leg D of MAP pattern

Boundary of eastern

/ warm air mass (?)

Signal (channel 2)

Water Vapour




Leandre DIAL on SAFIRE Falcon
Afternoon flight: Leg C of MAP pattern

Signal (channel 2)

Boundary of western
warm air mass (?)

Water Vapour




Approximate flight plan for western warm air mass

theta e at 850 hPa, 1 Aug 2007, 15 UT (+27 h), ECMWF



Air mass
shallower in north

Cloud at western
turning point

Boundary of western
warm air mass (?)




Personal impression:

- Great forecast uncertainty, together with observati ons on a range of
scales, make this a good case for predictability st udies

« Complementary observations from airbourne and ground -based
instruments

* Ideal day for Lidar measurements
* Interesting structures in the aerosol and water va  por fields

» Case needs to be examined together with IOP 13b whe re intense
convection occured in the COPS region



