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The AMMA experiment (1)—- SOP2a3 + 3a2

Scientific objectives
Documentation of microphysical processes within MCS anvils
(cirriform and stratiform region) at different stage of their life cycle
Compare these properties between continental/coastal environment
Evaluation of A-Train level 1 and 2 products (underflights +
statistics)

Instrumentation
French Falcon 20 (max flight altitude 12 km) 3h30 mission duration in
Africa, base airport Niamey (Niger) and Dakar (Senegal)
RASTA : 95 GHZ Doppler radar (3 beams looking downward, 2
beams upward)
LNG : 355, 532 and 1024 nm polarised lidar (zenith or nadir pointing)
In-situ microphysics : FSSP, 2D-C, 2D-P, 1D-P (3 to 6400 nm)
Dropsondes
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The AMMA experiment (2)— SOP2a3 + 3a2

006
21 flights in two

different regions
among which 5

A-Train
underflights
+
1 radar
calibration check
Overpass A-Train Sondes
# . Duration
&1 2,23 4
FL310 (2 did not get
_ _ the GPS)
70 3,25 4
FL250O - 250
' 71 275 | 2
FL320 _ _
72 3,66 4
FL250
79 ' 3,25 ' 5
_ FL350 _ _
5 ﬂights 15,24 19

17 available



Calibration check of the RASTA radar (flight 78)
Use of the ocean backscatter following Li et al. (2005) CRYSTAL-FACE
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Comparison of level 1 data (flight 72)

Difference in sensitivity (obvious from cloud top altitude)
CloudSat : -28 dBZ
Rasta : -10.9 (nadir), -14.9 (zenith) dBZ@1 km
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Evidence of multiple scattering in CloudSat Z
Good geographilclal _a'nd temporal co-localisation
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Need multiple scattering to explain the difference at the flight level !
- Battaglia et al. (2006) from Cloudsat radar simulation :
« compétition » between attenuation and multiple scattering



Estimation of MS contribution at flight level
Mean reflectivity profiles
In the selected region

Nearly constant difference
=> no attenuation in radar signals

Nearly constant difference
---------------------------- => same attenuation in radar signals
+ same MS contribution in CloudSat
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Perspectives

For CloudSat level 2
Correction of CloudSat Z of attenuation (7.7 dBZ@8.42 km)

+ use of Liu and lllingworth (2000) IWC-Z relationships

nq MS correctlo_n =>|WC=2.7gm?3 Error of 440 % on IWC |
with MS correction => IWC =0.5g m™

For EarthCare

CloudSat : altitude = 705 km Beamwidth = 0.1°

EarthCate : altitude = 450 km Beamwidth = 0.089°

=> Less in MS contribution in EarthCare reflectivity but not negligible
(see poster by Battaglia & Simmer in session B1)

For scientific use of the data

Need to correct the reflectivity of this contribution

At least need to flag it => sign a particular microphysical process /
particular particle habits (geographical dependance, system type...)



