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Radar status

Coherent processing algorithm re-visited

Until June 2003 : 6 dB under the maximum peak of the
Doppler spectrum

(integral = Z, peak location = v, width at 3dB = s)

Since september 2003 : Computation of the different
Doppler moments using Doviak and Zrnic (1993)
definitions (same as Chibolton)

Under testing : record of spectraand final algorithm check
beginning of November

Calibration (action 3.4) : still waiting for accurate rain
gauge data and operation of the Ronsard radar (01/2004)
Documentation (action 3.5) ?

To avoid more delay, what about coming to Chibolton for
cross-calibration (action 3.6) ?



Statistical relationship Vt/Z

27/03/2003 Radar Reflectivity factor (dBZ)
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Wr (ms™")

Statistical relationships Vt/Z for

Cirrus Clouds

Thick Cirrus

Wr—Z relationships in cirrus clouds at SIRTA 7 cases
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Yr—Z relationships in ciFrus clouds at SIRTA
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Vertical air velocity retrieval

RASTA 27/03/2003 Wind Retrieval
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Statistical distribution of w within
Clrrus at full radar resolution
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Turbulence activity within Clouds

Hypothesis : turbulenceis i1sotropic
hydrometeors = good turbulence tracers
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Application to SIRTA data
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Application to SIRTA data
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Radar/lidar algorithm

Normalisation tool for lidar data now available

Running on SIRTA data (soon on Cabauw and
Chibolton)

On going work :
nverse model
mprovement of lidar cloud contour detection

nclusion of Multiple Scattering (Eloranta)




|nverse model

Data base : 2D-C/2D-P data

CLARE 98 : CLoud And Radiation Experiment, October 1998, Chibolton (UK)

CARL 99 : Investigation of Cloud by ground based and Airborne Radar and
Lidar in 1999, April 1999 and May 1999, in Palaiseau (France)

EUCREX : EUropean Cloud and Radiation Experiment, 93 scottish coasts, 94
Britany

ARM SGP : Atmospheric Radiation Measurement Program, U.S Southern Gresat
Plains (SGP). 2000

INCA : Inter-hemispheric differencesin Cirrus properties from Anthropogenic
emissions. Punta Arenas (Chile) March/April 2000, Prestwick (Scotland)
September/October 2000.

CEPEX : Central Equatorial Pacific Experiment, March 1993

Density law of Locattelli and Hobbs (1978) for
spheric aggregates
Rayleigh approximation







| nverse model

Mean 0.562 -5.081 | 05648 | -7.9894 | 05857 | -3.2708 | 1.0371 | 5.0166




lmpact of using the new inverse model

Blind Test profile (CLARE98)
Density law
Franciset al. (1998)

Retrieved profile
Density law
Locatelli et

Hobbs (1978)
Profile to be found

/



Application to SIRTA data

13 november 2003



W Model/Observation comparisons

1% April 2003 frontal clouds 34 parch 2003
asTA asTA
onr conr
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W Model/Observation comparisons
12 May 2003 1rontal clouds (cont)

RASTA

Usually ascending
/subsiding motions are

ECMWF

well located but
ARPEGE underestimated
Good speed for front
propagation
MG 1% April : vertical

resolution seemsto help




Statistical distribution of w within
frontal clouds at model resolution
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Sub-grid scale variability

3% March 2003
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Sub-grid scale variability (cont.)
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W Model/Observation comparisons
27March 2003 thICK Cirrus cloud 1« ogtoper 2003
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Cloud Fraction model/observation

comparison in frontal clouds
3 March 2003 1% APRIL 2003
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Cloud Fraction model/observation
comparison in frontal clouds (cont)

12 May 2003

RASTA

ECMWF

ARPEGE

UKMO

Most of the timetoo large
vertical cloud extend with
underestimation of CF
But in general, severdl
cases depart from this
behaviour



Cloud Fraction model/observation

comparison in thick Cirrus clouds
27 March 2003

RASTA

ARPEGE

ECMWF

UKMO



On going work

Radar/lidar algorithm
When MS module is validated application to all the
normalised datafrom 3 sites
Comparisons with other retrieval methods
Comparisons with models
Systematic caracterisation of falling velocity, vertical
air velocity (need categorisation), and e
V1/Z versus cloud types
Comparisons with all models
Statistical relationships Vt/IWC Vt/Re....



