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� IWC - Evaluation of the radar-lidar sampling over the three sites
          - Comparison with models

� W - Comparisons with models
       - Comparison by cloud type

� Cloud Fraction - Impact of using a lidar instead of a ceilometer
                          - Comparison with model



IWC : IPSL retrieval applied to the three sites

Palaiseau
233 days of common sampling radar-lidar
For normalisation a rawinsonde is needed (18 without) and overlap of 
radar and lidar measurement is needed (9 without) => 206 days of data 
can be used as input for the algorithm
1337 hours (160438 profiles) among 3818 radar hrs and 1669 lidar hrs
Among this sample : 
223 hours (26799 profiles) with a cloud layer simultaneously observed by 
radar-lidar
19,5 hours (2347 profiles) after normalisation of the lidar data
Individually : radar has clouds during 304,5 hours (36534 profiles)

lidar has clouds during 609 hours (73061 profiles)
norm. lidar has clouds during 484,0 hours (58084 profiles)

Meteorological bias in the data set over-representation of thin ice cloud 
that radar is not able to detect
Generally about 5% of a radar-lidar sampling can be used for input to the 
radar-lidar algorithm 
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Chilbolton
447 days of common sampling radar-lidar - 10200 hours (1223885 
profiles) 
Among this sample : 
353 hours (42381 profiles) with a cloud layer simultaneously observed 
by radar-lidar
Individually : radar has clouds during 3730 hours (447568 profiles)

lidar has clouds during 1465 hours (175790 profiles)
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Cabauw
612 days of common sampling radar-lidar – 9104 hours (3277686 
profiles) 
Among this sample : 
168 hours (60712 profiles) with a cloud layer simultaneously observed 
by radar-lidar
Individually : radar has clouds during 3637 hours (1309484 profiles)

lidar has clouds during 989 hours (356344 profiles)
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IWC – Comparison with models

CFAD (Contour Frenquency by Altitude Diagrams)
Principle :
for each level count the number of point by class and then normalised 
by the number of points at that altitude 
-> what is the more representative class of value for a given altitude
-> what is the spread around the more representative class

Computation :
- data at the full resolution
- data (all and in common with model) at a model resolution
- model (all and in common with observation)

Applied to retrieval at Chilbolton and Cabauw : whole period

Same analysis on IWC-Z-T retrieval and on a given period RALI – 
KNMI is available (Chilbolton)



Chilbolton
RALI-IPSL

whole 
CloudNet 

Period
423 days

14831 70853 10217 102172025514

12835 32529 4735 4735

51315131395717634

11058 68018 7997 7997



Chilbolton
IWC-Z-T

whole 
CloudNet 

Period
447 days

14257113 40394 76179 28829 28829

14797147973500636642

24065 42566 16434 16434

23336233367084632084



Chilbolton
RALI-KNMI
200304 –

 200311
23 days



Cabauw
RALI-IPSL

whole 
CloudNet 

Period

2735727 22223 106267 15210 15210

960496047520319083

11754 62922 7350 7350

879087908727615374



Cabauw
IWC-Z-T

whole 
CloudNet 

Period
612 days

29379300 65225 106267 44076 44076

29545295457520358975

39805 62922 25610 25610

29501295018727650294



W – Comparison with models

SIRTA
all cloud 

types
53 days

2788829 5028 12137 3651 3651

41584158313584158

3457 9559 2653 2653

341815308 34184124



SIRTA
Thin cirrus

z > 8km
dz < 2km
17 days

280337 617 2450 400 400

4664668202522

416 1851 272 272

3253253424461



SIRTA
Mid-level 

thick clouds
29 days

1881341 3305 7012 2449 2449

28342834168503053
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1859 1859

2328 2328



SIRTA
pre-frontal 

clouds
10 days

611704 1058 2691 758 758

917 6437 827 827

607 1967 514 514

903 3399 724 724



Cloud fraction at SIRTA

Principle : for each model resolution the cloud fraction is computed by 
area and by volume from
- radar/lidar combination
- radar/ceilometer combination

Period : 01/01/2003 to 30/09/2004 -> 1227 hours

Comparison with model : when both model and observations have a 
cloud – mean by altitude
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Conclusions – Preliminary results
Radar-lidar combination

� Need to improve the normalisation process at SIRTA : increasing cloud 
depth

� Limitation of therange the comparisons can be performed

� All models show decrease in IWC with height (similar as IWC-Z-T ret.)

� RALI retrieval (KNMI or IPSL) does not have this decrease

� IWC-Z-T method shows more spread around the « mean » value than 
RALI

� ECMWF and RACMO agree RALI in the low level for both sites
Vertical air velocity

� All the distribution model /data are centered about 0 but a factor 10 
between observations and model on the spread around mean value
Cloud fraction

� The use of the radar-lidar combination increases substantially the CF in 
altitude

� In altitude better agreement with model with the higher resolution 
(UKMO – RACMO)

� Underestimation of all models in the low levels (maybe a bias in sample)
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