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INTRODUCTION

*Assimilation of Doppler radar data may improve the small-scale
structures in the initial conditions, reduce the model spin-up time, and
enhance the short-time NWP skills.

* The objective of this study is fo investigate the impact of the 3DVAR
data assimilation of Dual-Doppler radar data (radial velocity and

reflectivity) for a heavy rainfall case: the Aniene event, occurred during
May 19-22, 2008 in the urban area of Rome.

Sensitivity to scale lengths and coefficients relative to the calculation of
the reflectivity has been done. Model results are presented in term of both
reflectivity and accumulated rainfall, and statistical estimators.
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A HEAVY RAINFALL CASE: THE ANIENE EVENT
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PYLON OF 50 METERS IN MONTE MIDIA

RADAR DATA

MAIN TECHNICAL CHARACTERISTICS:

SITE: height 1660 m, 42.38° lat,
13.32° lon

ANTENNA: parabolic reflector with a
radome, 2.44 m diameter, horizontal
linear polarization

TRANSMITTER AND RECEIVER:
magnhetron, with a power of maximum
250 kw at 5.64 ghz with a PRF of 250
hz and 787 (intensity mode), 885 and
1180 (velocity mode)

RANGE AND MAXIMUM VELOCITY:

480/120 km intensity/velocity mode

MEASURED PARAMETERS:
Z (reflectivity), Vr (radial velocity),
oVr (spectrum broadness)
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MODEL DESCRIPTION
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3D-VAR IN RADAR DATA ASSIMILATION

Error source for heavy
precipitation
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MODEL CONFIGURATION AND
EXPERIMENTS CARRIED-OUT
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A 24h warm-start simulation obtained from a 3h-DA
new_G6TS+RADAR_1.0 CYCLE, with 37 vertical levels, WSM6 scheme as
(exp2) microphysics and length scale value 1.0
A 24h warm-start simulation obtained from a 3h-DA
new_GTS+RADAR_O.1 CYCLE, with 37 vertical levels, WSM6 scheme as
(exp3) microphysics and length scale value 0.1
A 24h warm-start simulation obtained from a 3h-DA
new_GTS+RADAR_0.3 CYCLE, with 37 vertical levels, WSM6 scheme as
(exp4) microphysics and length scale value 0.3
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RESULTS:

OBSERVED AND SIMULATED REFLECTIVITY
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RESULTS:
ACCUMULATED AND RETRIEVED RADAR RAINFALL

2 way . v v rur 20 ey 08

!} l".Uu h Walid: 3500 TTC Tue 20 Maj Oﬂ rmn U" 'ld a1 May 08) 75} l".Uu h Walid: 3500 TTC Tue 20 Maj Oﬂ rmn U" 'ld || “I W\ 75} l".Uu h Walid: 3500 TTC Tue 20 Maj Oﬂ (9100 16T Wed 21 May 08) ,Wh 17 08 I Walid: 2300 UTC Tua 230 o W GIGU WT 'fld iﬁ ﬂ W

1h accurmsated raingauges rainta! [May 21, 2009 -h 1LT] seocip. 1 part 1 b » B " Tokal procin 5 part 1 § ) " Tokal procin 5 part 1 § ik " ot I st L v e
s : 65 mtab o pransarn = 200 a5 i o pransarn = 200 a5 i [R———— e [ -

Lat {dog)

6 accumulated rangauges rainfal Nay 20, 2008~ 18LT ]

TR w
e e -
oL N Gk e B A k30, 7 e
a7, e 34 21 S g

v;m

it e , &
bossz2 T
PEELEA

RAIN 61
Fest: 10,0

Total pyemp Ipeston

Terrain meignt AL

it: 0800 UTC Tue 20 May 08
Valld: 1600 UTC Tue 20 viay 56 (1605 101 Tus 20 ey 08)

Lat (dog)

45
40
0
v .
"
. ¥ i
‘. u-m DR
H25
¥ o
.
=0
oV 1
. %
(T} ”
. . 4 : 4 10
.
L= s
L i " o
ns 1 125 0 135 mn W5 15{mmh]
Lon {deg) Woal lutx VAL e fe  TES S u._ Ihr—"l‘h L, 13
i B s S e S
u“ ““ it O800. WTC-Tug BN Uny 99 RAIN 12h Init: 080D UTC Tue BO uay 12 Init: BBOD UTE Tue BO May
120 accumulated rangauges rainfall May 21, 2009 h OLT ] VN a8 T Yo 1My m M X W A1 M2 ) Feal: . 18.00 Valld: 2200 UTC Tus B0 May 96 {0006 LDT Wed 21 ‘“Y ”l )\ur. 18.00 Valid 2200 UTG Tus 20 May 96 (9000 LET Wed 21 May ﬂ“] ;gf “Tnn Valid: 2200 UTC Tue B0 May O ll m%[‘év“v‘.:'n’iuﬂ&
— -- @ :':m-w et  prani = 1300 16 Wmmw"“'“ o peann = 1300260 T.z‘:&fr;'f-""‘"‘" o = iyt 120
e e i T o s S prvarors = 1008 wPe

Lat (dog)

e

Sl




STATISTICAL INDICATORS
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STATISTICAL RESULTS:
6-h accumulated rainfall
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STATISTICAL RESULTS:
12-h accumulated rainfall
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CONCLUSIONS

* Good ability of the model to reproduce both local convection and large scale
precipitation using “cycling run mode", in particular for the experiments
obtained from 3h-DA CYCLE.

» Among all experiments, 4th one seems to be that better reproduce the event,
both concerning reflectivity and accumulated rainfall.

» The statistical estimators clearly show a better performance of the

experiments using a scale-length factor smaller than 1.0 , that is the 3rd anc
4th experiments.

FUTURE DEVELOPMENTS

« Improvement of the DA cycle strategy.
 Further tuning of length-scale factors.
*BE matrix for all domains.
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