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Dear HYMEX researchers,
If you are interested in :

1) the high-resolution (1km5’) 3D wind and microp hysical
flelds in precipitation,

2) the high-resolution (1km25’) surface rainfalla  ccumulation
(both over land and over the Sea),

3) the low-level wind and humidity fields in pre-co nvective
situations,
then you are a soon-to-be radar addict !
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Operational Programme on Exchange of weather RAdar

150 Weather radars
About 100 Doppler radars

~ 10 radars have Dual-
polarization

Dual-pol is becoming
operational standard

Radars in Europe : the OPERA Network

information. Weather radar programme of EUMETNET
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Weather radar situation and perspectives in north-eastern Spain

METEOCAT WEATHER RADARS

TR~ ok
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+ one newly installed radar in Mallorca

Spanish Met Service radar MeteoCat radar network

network (AEMET formerly INM) - Radome-covered, low-power, C-band, Doppler

radars;
-C-band, Doppler radars;

- 16 elevation angles revisited every 6 minutes;
- Upgrade currently underway;

: : i - No polarimetric capabilities
- No polarimetric capabilities
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_ C-band radar systems _
National Weather Radar Coverage - 125km

18) Monte Pettinscura (Polarization: single)
19) Monte Serano (Polarization: single)
20) Monte Il Monte (Polarization: dual)
B 17 operational Radars 21) Monte Lauro (Polarization: single)

A 6 Close to be: Operative or Tnstalled ™ 22) Monte Armidda (Polarization: single)

B plorned Radas 23) Monte Zoufplan (Polarization: dual)

Reference : Gianfranco Vulpiani, Dept. Of Civil
Protection, Rome, Italy




Réseau météorologique radar ARAMIS
prévu au 31 décembre 2006
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Weather radar situation and
perspectives in southern France

Nimes S-band Doppler
polarimetric radar |
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Légende 00 0o
B radar du réseau initial ARAMIS METEO
s dard d gvention d i de 1994 pmae
O
radar du programme de prévention des risques de DS0/C MR/BMO
a0t 2005

B radar du projet PANTHERE

Trappes et Toulouse ; nouveaus radars Panthére dans le d'un renouvellerment

S-band, Doppler, non-polarimetric
radars (for the time being)




Single radar French composite European composite (to

512 km x 512 km become operational in
the frame of

fréquency = 5 minutes EUMETNET/OPERA
9 September 2002 at 00.00 UTC Phase 11I)

Reflectivity image — Detection and quantification of precipitation intensities
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European composite (to
become operational in
the frame of

fi «(\\\6 EUMETNET/OPERA
9 September 2002 at 00.00 UTC Phase 11I)
Rei .ty image - Detection and quantification of precipitation intensities
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RA radar datahub. Prototype european composite
 11:15 267022008 0 e

[

= April 08: Functional
e <5
specifications Ay
discussed in OPERA

= June 08: Functional
specifications
approved (?) by
EUMETNET/PB-OBS

=  Autumn 08, settle
budget with
EUMETNET/Council

= Early 2009: Start of
development of
operational data hub

= January 2010: Start
operation of data hub



Products (2) : Quantitative Precipitation Estimations

One example : French 24h QPE composite (left) + quality indexes (right)

MOCSAIQUE PANTHERE
MOSAIQUE PANTHERE LES CODES QUALITE : Camanvais 100=bon
CUMUL L2 heuves : du L® juin 2006 2 1800 UTC an 20 juin 2006 3 0600 UTC MOYENNEsut 12 heutes : du 19 juin 2006 1 1800 UTC au 20 join 2006 & 0600 UTC
n smm

Typical space-time resolution : S minutes x 1 km?;
Product available as a « single radar » or (better) a composite map;
Almost always adjusted in real-time with rain gauges;
Includes a lot of real-time processing (correction for numerous errors)
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ﬂoducts (2) : Quantitative Precipitation E«*

ee®
One example : French 24h QPE composite (1-” \0
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\\CJa (a\(\ _yusted in real-time with rain gauges;

.aar » or (better) a composite map;

L 69 ’\O‘( _cal-time processing (correction for numerous errors)
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"()ducts (2) : Quantitative Precipitation Estimations

Does it rain over the Sea ? Yes !
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G| OlSlmm g ) el Sl B @) B e e 3 bl 18] <F 0] 1] 2
5 | Bl ) =
i . 3 5
! |' 173 mm %
| 35 mm = 24h QPE
i
1 Ir Fm« , .
5-| 507 mm g Aler_la
; ~ (Corsica)
| i T 10 g
j— — radar.
Fit ‘ 10 /15 mm =
= 8 August
1) 15020 manm 2007 (end
| 20730 mm at 13.00
UTCQC).
300 50 mmm )
; 50470 nunm
N | 701 100 mm
Bl | 100 / 150 mm
f 0 FRANCE
] I 150 7 200 mm In temps d’avance




"oducts (2) : Quantitative Precipitation Estimations

Does it rain over the Sea ? Actually, no ...

Ground clutter

Collobriéres
reflectivity
image

Sea clutter

Clear air echoes

Not easy to
distinguish from
precipitation
except if the
radar is
polarimetric
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' Products (3) : Doppler data and products

= The immense majority of radars operated in the NW med iterranean
region are Doppler;

= They provide PPIs (conical scans) of radial velocity (i.e. wind vector
projected along the viewing direction of the radar ante nna) along with the
PPIs of reflectivity (and for dual-pol radars PPIs of po larimetric variables);

= Radial velocities may be extremely difficult to inte rpret. The #1 user of
raw Doppler information is NWP via data assimilation;

= Two main products can be generated from the raw Doppler information :

= (classical) VAD wind profile : vertical profile of the horizontal wind above the
radar;

= (much more innovative !!!) 3D Multiple-Doppler wind fi elds in overlapping
areas;
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VAD wind profiles

TRAPPES 03/03/2005 0-12 UTC
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3D Multiple-Doppler
wind fields in
overlapping areas 750
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3D wind and reflectivity fields retrieved in an

operational environment in the Paris area

Coupe horizontale a 2500 m
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Bousquet et al. GRL (2007), see also the Mediterranean Multiple-Doppler
project presented by Olivier Bousquet during this workshop



Polarimetric radar

—

Products (4) : Dual-polarization data and products

Transmission /

Conventional radar

Reception of a
horizontally
polarized wave

Transmission /

-~ UK conventional radar

Reception of a
vertically polarized
wave

Horizontal reflectivity Differential reflectivity
7y (dBZ) Zpr =71y -7y (dB)
) ]

Differential phase ®p,(°)

0 50 100 150 200 250 300 350

French C-band Trappes radar
1.5° elevation angle - 18 August 2004 - 12.00 - 13.45 UTC
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l’roducts (4) : Dual-polarization data and products

» Dual-polarization is becoming the standard of operational radars;

» Dual-polarization improves the existing products (e.g. rainfall accumulations) by :
O Correcting for attenuation by rain (provided that the signal is not lost !);
0 Removing non-precipitating echoes (in particular Sea Clutter);
O Retrieving the appropriate ZR relationship;
O Checking the calibration of the radar;

» Dual-polarization also offers new products such as :
0 Hydrometeor types (rain / snow / hail / ...);
O Discrimination between birds, insects, ...

O Sea surface properties ?
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Conventional QPE

T ek Sum S
L >1mm/h —\u. 4 . .
C comelods  0.782602 1NB (Normalized Bias)
| (R>1mm/h) 0.730339x % |
| . x| = Zradar / 2 raingauge - 1
10.0 b L% XoEeR
:  x x
L x X
B X
[ y N
x
e g
X %
x |
100§ x--j-’; ------------
F 1%24 points
; *xx i pol
%rig=0%
"% trig=33%
x x trig=$6%
LI Etrigﬁw%
01 \:él\llll: Lo L Ll
0.1 1.0 10.0 100.(

Rain Gauge (mm/h)

Trappes — 12 episodes of 2005 — Hourly radar — rain gauge comparisons
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A. Le Hénaff, real-time demonstration

developed in the frame of the european Type 28871282 1208 86 {Rayon=200kn} site=0,ddeg
FLYSAFE project

Hydrometeor classification on a
B :com conical scan (PPI) at 0.4°
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'Products (5) : wind and humidity in clear-air conditions

 As a summary of the previous slides, a network of Doppler /
polarimetric radars is potentially able to provide the full 3D, high
resolution (1 km?) and frequent (5 minutes) kinematical
(Doppler) and microphysical (polarimetry) properties of
precipitating systems, including the precipitation totals.
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ﬂducts (5) : wind and humidity in clear-air conditions

 As a summary of the previous slides, a network of Doppler /
polarimetric radars is potentially able to provide the full 3D, high
resolution (1 km?) and frequent (5 minutes) kinematical
(Doppler) and microphysical (polarimetry) properties of
precipitating systems, including the precipitation totals.

« But radars can also be used during dry periods to retrieve :

» the low-level humidity field using the phase of the radar
signhal on ground-clutter targets (refractivity technigue

proposed by F. Fabry, U. Mac Gill); see yesterday’s (?)
poster by Chiraz Boudjabi (Méteo France).

» the boundary layer wind field using clear-air passive tracers

(insects or refraction index gradients); [§ METEO FRANCE
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S-band Bolléne
radar

Animation over
one night

Threshold at 8
dBZ

+ H O+ o+ o+ o+ o+ o+ o+

If radars are sufﬁciently close to each other (<70
km) then low-level dual-Doppler winds can be
retrieved in clear-air.



Thank you !

e MeteoCat * OPERA : Dr. Iwan Holleman

Sergi paricio
Coordinador KNMI, Netherlands P.O. Box 201, NL-3730
AE, De Bilt T +31 30 2206818 W

Sergi Paricio <sparicio@meteocat.com>

« AEMET www.knmi.nl/~holleman
Marcelino Manso
Jefe del Servicio de Teledeteccion
marcelino@inm.es
(ils n'ont pas encore change les e-mail)

www.knmi.nl/opera

« ARPA Piemonte
Area Previsione e Monitoraggio Ambientale
Roberto Cremonini
via Pio VIL, 9
10135 TORINO ITALIA
Tel. +39 011 1968 0282
Fax. +39 011 1968 1341

« Having defined data policy agreement, data will be made available for HYMEX 2009-2013 »

* Gianfranco Vulpiani, Department of Civil Protection, Rome, Italy,
gianfranco.vulpiani@protezionecivile.it
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