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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 spectra and 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

w Vt

Vt � a Z b

� Radar measurements
Reflectivity
Mean Doppler velocity 
(Vt+w)

� Hypothesis :
For a long sampling time

� Power law least square 
fitting of (Vt+w,Z) 

� 



Statistical relationships Vt/Z for 
Cirrus Clouds

Thick Cirrus Thin Cirrus



Vertical air velocity retrieval

� Apply                   
to Z

� Vt retrieval

� Substract Vt to 
the Mean Doppler 
velocity 

� w retrieval

Vt � a Z b



Statistical distribution of w within 
Cirrus at full radar resolution

27/03/2003

19/10/2002

01/10/2002

01/04/2003

14/04/2003



Turbulence activity within Clouds 

Hypothesis : turbulence is isotropic
hydrometeors = good turbulence tracers

Idea :
 
Within inertial sub-range :

By integration (            ) :
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Application to SIRTA data
29/10/2002



Application to SIRTA data
14/10/2002



Radar/lidar algorithm

� Normalisation tool for lidar data now available

� Running on SIRTA data (soon on Cabauw and 
Chibolton)

� On going work :

� Inverse model

� Improvement of lidar cloud contour detection

� Inclusion of Multiple Scattering (Eloranta)



Inverse 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 Great 
Plains (SGP). 2000

INCA : Inter-hemispheric differences in 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





Inverse model

4.99751.0356-3.26780.5849-7.98070.5649-5.07650.56143

5.01081.0366-3.0240.6019-7.74980.5866-4.84830.5828  Punta Arenas
INCA

5.00291.036-3.16240.5975-7.87920.5768-4.97350.5734  Prestwick

4.99211.0352-3.29210.5827-8.00210.5629-5.09810.55942
4.98591.0348-3.45890.5696-8.15870.5506-5.25470.54711EUCREX

5.00521.0361-3.06580.6023-7.78810.5814-4.89380.577
13/03/00 

18h07

4.99131.0351-3.29460.5788-8.00440.5592-5.09890.556
12/03/00 

22h22

4.97571.034-3.32490.5766-8.0270.5577-5.12950.5537
09/03/00 

21h31

4.99951.0357-3.1770.5922-7.89370.5719-4.99460.568
09/03/00 

18h31

5.041.0387-3.05740.6061-7.79470.5837-4.88330.5808
05/03/00 

22h50
ARM

4.94071.0322-3.65580.5629-8.32560.5456-5.46560.5392CARL 99
4.98171.0344-3.47540.5634-8.17450.5448-5.26590.5418CLARE 98

b  K�a  K�b  Z�a  Z�b K Za K Zb IWC Za IWC ZDatabase

5.01661.0371-3.27080.5857-7.98940.5648-5.0810.562Mean

5.2921.0584-3.2640.5892-8.08430.5567-5.07050.5655CEPEX



Impact of using the new inverse model

Blind Test profile (CLARE98)
Density law 

Francis et al. (1998)

Retrived profile 
(CLARE)

Density law
 Francis et 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 
frontal clouds1st April 2003 3rd March 2003
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W Model/Observation comparisons 
frontal clouds (cont)12 May 2003

� Usually ascending 
/subsiding motions are 
well located but 
underestimated

� Good speed for front 
propagation

� 1st April : vertical 
resolution seems to help

RASTA

ECMWF

ARPEGE

UKMO



Statistical distribution of w within 
frontal clouds at model resolution

3rd March 2003 14 April 2003 12 May 2003
UKMO UKMOUKMO
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Sub-grid scale variability
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Sub-grid scale variability (cont.)
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W Model/Observation comparisons 
thick Cirrus cloud27 March 2003 1st October 2003
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Cloud Fraction model/observation 
comparison in frontal clouds

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

12 May 2003

Most of the time too large 
vertical cloud extend with 

underestimation of CF
But in general, several 
cases depart from this 

behaviour
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Cloud Fraction model/observation 
comparison in thick Cirrus clouds

27 March 2003
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On going work

� Radar/lidar algorithm

� When MS module is validated application to all the 
normalised data from 3 sites

� Comparisons with other retrieval methods

� Comparisons with models

� Systematic caracterisation of falling velocity, vertical 
air velocity (need categorisation), and e

� Vt/Z versus cloud types

� Comparisons with all models

� Statistical relationships Vt/IWC Vt/Re ...


