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Cloud Radars

* Cloud radars are still very expensive for scientific community or
civil applications
* Networking of cloud radars is costly

* Pulse cloud radars need very powerful transmitters making them
very expensive

* A highly portable radar and very versatile system with low power
consumption much needed.



BASTA In a Nutshell

*Based on the LATMOS development, Meteomodem distributes the
MIini-BASTA

*BASTA : Bistatic Radar System for Atmospherlc Studles (Delanoe et

al. 2016 AMS)
e Uses FMCW emission

« System very compact and portable

« Easy to calibrate (end to end
calibration)

« Wide range of applications over fog
and cloud microphysical properties,
light precipitation, volcanic ash

* Atool for decision making and for
atmospheric research




A Bit of History

2006: Beginning of the project
2009: First measurements
2010: The first prototype Is operational at SIRTA

2013: Collaboration with BOM (Bureau Of Meteorology, Australia)

2014: BASTA-Aussie (Darwin) and BASTA Mobile
2015:

* Field campaign at Charles De Gaulle airport — Fog nowcasting
 Collaboration with OPAR (Observatoire de Physigue de I'’Atmosphere

de la Réunion)
« Development of BASTA mini

 Collaboration with OPGC (First volcanic ashes campaign)

« Technology transfer to MODEM
2016: Deployment BASTA-La Réunion at La Réunion

2018:
« BASTA for Météo-France
« Airborne BASTA development

2019:
 land Q
« Airborne BASTA (ATR42-EUREC4A)
* Dedicated BASTA to CCRES (ACTRIS)

—requency  94-96 GHz
Power ~0.5-1' W
ntegration time 0.5-10s
Beam width 0.4-0.8°
Range ~40m-24km
Non-polarized
Temperature & pressure
controlled




BASTA — « around the world »
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BASTA and minl-BASTA Performances

* 4 nominal modes up to 24 km (modes can be easily modified depending on
needs)
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BASTA Observations

95GHz Cloud Radar - Basta - LATMOS
2017/06/08
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Level 2 BASTA Merged Product

 L2a combines different vertical resolution (modes) to derive a merged

product.

* L2a Is a new vertical grid which is a combination of 3 or 4 modes.
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Cloud and Precipitation Wind

Scanning mini-BASTA observes

3D Reflectivity (dBZ)

3D Doppler speed (m.s?)
3D cloud speed and wind
direction

VAD technique: 30s to
1min30 temporal resolution
at 75° elevation

Calibration mode (Poster by
Felipe TOLEDO on May 215t
3pm)

Height [m]
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Height [m]

Height [m]

Height [m]

Height [m]

Validation with RS

6/01/2018
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Scanning BASTA - RHI and PPI
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Scanning mode BASTA
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On-going developments

New retrieved products and development:
» Classification of hydrometeors
* Radome attenuation characterization/correction
» Spectral analysis (thanks to | and Q)
* Forward model operator (assimilation or variational retrieval)
* Fog analysis (Detalls in the poster by Alister Bell during Poster session 2)

Instrument evolution

* New design, easier handling, weight reduction, improved thermal
regulation

* Monostatic for ultra-portability

Radar—Lidar Synergy



Radar-Lidar Synergy
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20180912
12

light precipitation

20180913

o ' ~ £
.IBASTA-LATMOS |« ¢ | | w1, ”
i) ‘ ! \'; K" K | {.' W f *ﬁm t 0
_— LR 3+ 1| T B » g
;_E( Wy ‘f\\‘! i ]\ 4 -10 ]
% 6 ~r,,.." ,“v“ ﬁb —20§
] -309
T 4 .e-R ‘ -
airborne plankton \ QL n; .
*T. - | O B Rl 5 b By N A g s e PO ; i — P -50
0 mﬁﬂ‘:‘ Gl St by 8 ; P 65 Ly e S Do TR o : a e ST O ~60
00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 00 02:00 04:00 gp:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
12 «‘, 2
| Jae o i i), -
1{BASTA-LATMOS || ;..:,u. M P } :
% B ‘ii 38 A 7l 'Y —
E “. & -1€
=4 ' E
£° £l _§§
[} B’ s
I 4 |Ce Only / ‘ﬁ}, % e i~ » >
4 ‘ s -5
0 2 2 S ¥ aiasirn oy oS ;‘, 9 * Tribitia i ‘ “ 2 N "“‘ ﬁ(, - ;v‘ j ;3:> NEEL T i St s SR e 0 i L A o) ’4 t«.. : u "\ v f:,:.'t’; M "_-‘.- :g‘r_A,. =6
00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
12 107!
10 micro Lidar-LATMOS liquid cloud
= 8- i i 1027
E® noise — day-time E
Z a4 et o 102 £
£ ;¥ R TIPEEN 4 ol P =
2 =
5 [ Koy i e ‘ "‘""ﬁ"‘ 2 = ! - ¥ u oo y ' 107¢
00:00 02:00 04:00 10:00 12:00 14:00 16:00 18:00 20:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 20:00 22:00

utc

Lidar : Higher sensitivity (night time)/ aerosol layers

detect liquid and aerosols

Radar : Penetrates cloud with higher optical depth
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Thank you for your attention!



Scanning BASTA - RHI and PPI

39° 10:51-10:54

Scanning mini-BASTA observes
« 3D Reflectivity (dBZ)
« 3D Doppler speed (m.s™?)
* 3D cloud speed
and wind direction
* VAD technigue:
30s to 1min30 temporal resolution
at 75° elevation
« Calibration mode (Poster by Felipe * SIRTA
TOLEDO on May 215t 3pm)

RHI PPI at 39° \
elevation -



