’ universiTe DE WA
LATM’/S VERSAILLES w=>
ST-QUENTIN-EN-YVELINES

@
universite paris-sAcLAY

RALI products

NAWDEX — Iceland October 2016

EARTHCARE RALI NAWDEX — EPATAN - ESA Contract No. 4000119015/NL/CT/g s,
CNES EECLAT 4#7 &?esa > cnes
DLR

INSU/Météo-France

European Space Agency



French F20 Payload R n—
RALI

Aircraft:

e Dassault Falcon 20 \

* Endurance: 3.5 flight hours

* Maximum cruising altitude: 13 km

LNG (ND : YAG pulsed 20Hz)

Payload : Wavelength (nm) measurements
 High spectral resolution lidar (355 nm), 532 and i $h N SEEGTE el (AP, o, Depen
1064 nm 532 Backscatter only
* Doppler cloud Radar (95 GHz) — 3 antennas 1064 Backscatter only
looking down (3antennas | RASTAcharacteristics
. . Frequency (GHz) 95 (3.2 mm)
* IR radiometer CLIMAT (brightness temperature 8- \tical resolution (m) 60
10-12 mlcron) Horizontal resolution (m) 225 to 300 depending on aircraft speed
° Range (km) 15
L/S fluxes Integration time (ms) 250 (measurement every 750ms for each
. . t
» Drop sonde launching (profiles of T, p, hum, u,v) [ 3?;?2:)().4“5)
. ) ) Ambiguous velocity (m s1) 8
 Aircraft measurements (attitude, wind, T, p, hum)  Artenna size (cm) 45 (0.5° beam width)
Sensitivity at 1km (dBZ) Down backward: ~-30 / Nadir: ~-30 / Down

transverse: ~-30



Height [km]
IS ©

o
Yo
S

=]
L

4

Height [km]

o

-~

L1

e

W

10:15:00

0 rgﬁ § ¢ ) P L g a."' AF :“1“ _‘1:54
09:45:00 10:00:00 10:15:00 10:30:00 10:45:00
< 280 |
[
2 260 > - % |
o |
s \mlw\j»/"“\' ‘ O e
5, 240 4— s7um | ‘ Mo
= s 10.6um
<] —12um
220 T T T T
09:45:00 10:00:00 10:15:00 10:30:00 10:45:00

utc

10~4

107°

107

1077

-10

=20
1074

107°

107

107

[(_s'w] ZA [zapl Zz

({-4S"(-W) wugse

13edsq Jejndajow

({-dS"(-W) wugse
nedsq Jejndiued

[{-s'w]so1

({-4S"(-W) wuzesg

nessq

RALI measurement

Radar reflectivity

Radar vertical velocity (3 ant)
Molecular Bsccm

Particular B3sc,

LOSSSSnm

Total Bs3,m

IR radiances

Total B1peanm (NOt shown)



Alrcraft measurements and dropsondes
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A few products avallable

e Radar-lidar retrievals (combining different wavelengths) — variational
approach based on (Delanoé and Hogan 2008) — similar to DARDAR
product but adapted to airborne HRS lidar and Doppler radar (Similar
product on HALO — Quitterie/Florian’s work)

* Lidar wind Doppler measurements

e Radar wind product (variational approach combining 3 antennas, 3
non co-linear LOS, 3 components of the cloud wind field)

e Radar microphysical products
e Radar spectral analysis product (I and Q stored)
* Dropsondes and aircraft altitude measurements



Where and what?

e https://owncloud.latmos.ipsl.fr/index.php/s/hTI94gmIh6VEEKN

* epatandata#

3 directories:

* LNG (LNG only stuff)

e RASTA (RASTA products only, wind and micro)
e RALI (micro+wind low res)

Documentation to be added soon...


https://owncloud.latmos.ipsl.fr/index.php/s/hTl94qmlh6VEEKN

RADAR wind retrieval

Variational approach:

3 measurements are co-located: Vd (Nadir), Vd
(backward), Vd (transverse)

3 components of the wind: Vx (along track), Vy (cross
track), Vz (vertical)

Vx, Vy are used to derive VN, NE or Vdir and | V|

Assumption: volume probed by antennas is
homogeneous (volume increasing with distance)
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RASTA microphysical product

NAWDEX 20161002 F6

Hours UTC

wy/6] omi
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Combine radar
reflectivity and
Doppler velocity

W and Nt products
should be taken
with a grain

of salt...



Variables...

e Time: time (1D)

 Altitude of each radar retrieval : height_2D (2D)
* IWC:iwc_ret (2D)

* Mean volume diameter : Dm_ret (2D)

 Vertical wind : w_ret (2D)

 Extinction : extinction_ret (2D)

* Effective radius: re_ret (2D)

e Total number concentration: Nt_ret (2D)



RALI retrievals
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RADAR Spectral analysis
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