Rain measurements from opportunistic sensors: insights from radar and disdrometer measurements at SIRTA

/4 N

f 4 L. Gelbart?, L. Bartheés?!, N. Viltard?, F. Mercier-Tigrine?, M. Turko?, A. Chazottes!, C. Mallet? '\

H D R A I N 1 LATMOS, UVSQ, Université Paris-Saclay, Sorbonne Université, CNRS, Guyancourt, France. LAT M’//S
2 HD Rain, Paris, France.

louise.gelbart@hd-rain.com

Three opportunistic rain sensors have Sensor description Standard rain retrieval (*) Limitations ~ Saturation effect and dual channel approach Wet antenna Melting Layer
been installed at SIRTA. These sensors | | |

allow to measure the power received  Standard approach: attenuation * Systematic Errors: ~* In case of heavy rainfall, the attenuation « Thin film of water on * Overestimation
from commercial TV satellites in the Ku- over 1 frequency band * Underestimation of heavy rainfall ~ of the signal is compensated by the  the LNB attributed to  due to ice cristal
band. Rainfall is deduced from the e Baseline estimation (machine * Overestimation of low rainfall background noise increase due torain. ~ rain, leading to surrounded by
attenuation it produces on these signals. learning): ~ * For some satellites, the noise increase in = overestimation liquid water in the
Several phenomena cause errors on * A-R relationship: * One-off errors : rain is directly measured (blue line), « Sjgnificant effect on melting layer.
these rain assessments, notably extra- * Freezing level from ARPEGE * False detection compare to a which allows to correct the rain light rainfall
attenuation due to wet antenna, effects e MP DSD with T-matrix product reference transmittance estimation : |
of the melting layer, drop size * Undetected rain event 16
distribution, or saturation of the signal. 5 _1g 24th April 2023, Abidjan -18 _
The campaign conducted at SIRTA aims =20 W =% T |
at improve the understanding and ;‘::Z — %:ij ‘E’g Rain thickness
parameterization of these phenomena. . Measurement: total power 5 o6l | | | | | gm D % | E?;%EQ
To do so, rain sensors are installed near received from a TV-satellite. 30 40E 3o 3 28 o8 | _EZ'SZEEE |
two vertically-pointing Doppler radars, e Rain assessment from the %%é 30 E -30 | f 3 sskm)
ROXI (X-band), and BASTA (W-band), as attenuation produced by =~ €10 ig‘_; &g - Detectonissue R N S =V IR
well as several disdrometers and rain rain drops on the signal. B O e 0 £ /A B DS B ;':"ipz 0 'Radzspmductﬁanmes o
gauges. * Ku-band (10.5-12.5GHz). T o T T T ] (1) tr = —rerrer |
Preliminary data from SIRTA will provide ||+ Sequential ~measurements | | ®  Radar product quantiies (nm/h) - | b i i R
initial |.n5|ghts, highlighting the project’s at 2 frequencies and 2 ﬁrgmB?r:tehizp;rtfn?gﬁgeasgéfzgfg;ﬁ:ﬂ‘fgg:ﬁ‘{iﬁ“fh”; ~* In  Ivory Coast:  remaining ~ (2Q)A=aR"Lg + aR"myLzqr + Ag(1 — e Fo)
potentlal. polarizations._ glljmbzricgls Atmospheric measurement techniques, 6(8), underestimation :

Example of BASTA vs. ROXI daily reflectivities 2 March 2024

Data from Basta and the DBS disdrometer Data from HD Rain sensor

95GHz Cloud Radar - Basta - LATMOS _
2024/03/02 HD Rain sensor on 02/03/2024

SIRTA (48.7N, 2.2E)
’ TR -18.6-
— | | I T
~5|_,E< 2 - L | i.II n | I | m
% | | T!| I=- : I 18.8
= 17 " g l‘.l |‘II | —40.07
© W : | \ 1|! | | w —
L ! |*Wl L g
8 Jhanr e 3 ] TR T T E —19.01
22:00 23:00 00:00 01:00 02:00 03:00 04:00 £ 2 TOUL D (B 1 2 |
Time UTC 3 ey A ~ _19.2]
Droen . Q.
0 +— s e o Bt WO
00 03 06 | —-19.4 -
. . timelUTC] —— Hotbird 13E station with cap
HD Raln sensor @Sl RTA DBS2 - Number of drops per bin | | . . . . | | | |
2024/05/18 = 0 b . S S 23h 02h 05h 08h 11h 14h 17h 20h 23h
ROX| (X-band _____SIRTA (48.7N, 2.2F) DBS2 - Rain rate and rain height Time
( - a n ) ; Vek [m_/s] (Gunn & Kinzer model) l 2024/03/02 ’
. ) ) ' . SIRTA (48.7N, 2.2E) lel
2 vertically-pointing radars ~ _ B = mhrae 12
'm 61 - B 5 4 — rainheight
ROXI, X-band, 9.4GHz E - i Lo To be continued
BASTA, W-band, 95GHz n 8 T4 .
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