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1 Introduction 3.1Ground and Sea Clutter

Some ground clutter breaks though the Dopplerréilthat
are applied by the signal processing system atrddar.
These echoes are reduced through the use of mhaks t
contain the probability that a bin in the volumarscontains
clutter and by evaluating the vertical profile eflectivity.
Bins that are deemed to be clutter are flaggedexctiuded
from further analysis. Figure 1 shows the probgbibf
observing clutter in the base scan of the Adeleadiar.

The Australian Bureau of Meteorology has developagw
system for quantitative radar rainfall estimatienpart of the
Radar Network & Doppler Services Upgrade ProjettisT
project will deliver improved forecasts of severeather
phenomena and quantitative precipitation estimat@mnthe
general public though the Bureau web site as wsll a
providing improved rainfall estimates for river arfidsh
flood warning services. A number of applicationse ar

integrated into the nowcast server which is a siregid-to- j e i
end system; TITAN (Dixon and Wiener 1993) is used t e o .
generate storm tracks, TIFFS (Bally 2004) is used t T e, - .
automatically generate text messages for severdherea oy B o A oo . 020
warnings, WDSS (Eilts et al 1996) is used to detect "™ A e e TR,
mesocyclone circulations, and rainfields is used fo S S L 030
quantitative rainfall estimation and forecasting.his paper : s sananaing 040
will highlight some of the technical and scientifispects of =~ reuwesdy =2 1 =07 i | .
the rainfields component. = T : E:E

Hinlztan ™ 0.80

arsbury, .anhiH

2 System design X i
The basic aim of rainfields is to be able to segviels of S oy Brice 053

geo-referenced rainfall data or averages over deséned k] , | igazdl Tralem Bend Rl
catchments to a wide range of clients in a converfierm. -
The data are archived in a database and are senahignts
as XML-based messages through the SOAP protoca. Th
database recognizes fields of radar reflectivitginfall
depth, forecast rainfall, and advection and, in ¢se of  Fig,re 1 Probability of observing clutter in the 0.5°
rainfall, serves grids or spatial averages over-dséned  gjeyation scan of the Adelaide radar.
catchments for arbitrary accumulation periods togetvith
ancillary geo-referencing information. All paranmstehat
are required for each radar are stored in a dede bad a
web-based interface has been developed to exanmde a A digital elevation model is used to estimate thesl of
modify these parameters for each radar. power due to topography for each bin in the volusoan.
The loss of power is calculated by integrating tream

_ power over the area of the beam that is belowetel lof the

3 Radar Quality Control topography, assuming a standard atmosphere.  dste |

The raw reflectivity is returned from the remotelaes to the ~ Power is added to a polar bin if it is calculatede less than
nowcast server in the form of volume scan datainfieéds 3dB, or the bin is marked as clutter if the |OSgrBater than
performs the following basic quality control on skedata: 3dB.
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3.2Partial Beam Blocking
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Figure 2 Partial occultation in the in the 0.5° elevati@as

of the Adelaide radar.

3.3Constructing the CAPPI
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The CAPPIS are constructed using a Kriging inteapioh

technique (Seed and Pegram, 2001, Wesson and Begram
2006) that takes into account the anisotropy beatwie

vertical and horizontal variability of radar reftegty and
the convolution of the beam pattern with verticedfpe of

reflectivity. The mean vertical profile is calcwddt using
non-zero echoes that are less than 50 km fromaithar rand

this is used to calculate the effective verticabfie for

ranges beyond 50 km.
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Figure 3 An example of the convolution of the mean vertical
profile with the beam pattern at 100 km and 150ftam the

radar.

4 Converting Reflectivity to Rainfall

intensity field backwards over the 10-minute periging a
field of advection vectors that are derived using bptical
flow technique of Bowler et al. 2004.

Flain intensity mm¢h
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Figure 4 Example of a 60-minute rainfall accumulation with
no field advection.

Rain intensity mmgh

Hew Norcia Wangan Hills" 01

. .
Lancelin! Ejanding 0s

Daowering 1.0

Eolgart
Gingin Soomalling 2.0
“Bindoon 10

Yanchep, Toodyzy, ) )
Meckering

JFearce ip 70

.
Hortham

Ocesn Rest| Wannerom 10.0
.Mt Helenz
.
Farth, JFerth sp ok 15.0
Bi kil e
= Meluills wE 20.0
JKarragullen

Iz

T 250
30.0

Brocktor 350

ndaket”
hrmadal=

Hwinana

JHarnet
aCoondes 400

JFulford Pingelly® o

.Bannister
ingup "Wandering 75.0
L Boddington

- ™
varroging [0 10 20 30

Willizrns | m

Accumulation: B0min ta 01-AUG-2005 11:00:00 UTC

Figure 5 Same as above, but this time using field advection
in the accumulation.

Finally, a Kalman filter is used to update the eatrestimate
of the mean field bias at hourly intervals (Chunashet. al.
2006). The mean field bias is stored as an ateiltthe
database and is applied to the field at the tineestrver is
required to provide data to a client. Real-timefganance
indicators are provided to the client applicatiomshe form
of summaries of mean field bias, mean standard,eara
number of raining gauges for the preceding hour.

The radar reflectivity field is classified into atiform and
convective rainfall using the Steiner et al. 1986hhique
and then each pixel in the Cartesian map is coeddrtto
rain rate based on two Z-R relations. Thereaftee, 10-
minute rainfall depth is calculated by advecting thainfall



5 References

Bally, J., 2004:The Thunderstorm Interactive Forecast System:
Turning automated thunderstorm tracks into severe weather
warnings. Wea. Forecasting9, 64-72.

Bowler, N.E.H., Pierce, C.E., and A.W. Seed, 20Dévelopment
of a precipitation nowcasting algorithm based upon optical flow
techniques. J. Hydrol.,288, 74-91.

Chumchean, S., A. Sharma, and A. Seed, 2@06integrated
approach to error correction for real-time radar-rainfall
estimation. J. Atmos. Oceanic Techna®3, 67-79.

Dixon, M. and G. Wiener, 1993: TITAN: Thunderstorm
Identification, Tracking, Analysis, and NowcastiAgradar-based
methodologyJ. Atmos. Oceanic Technol., 10, 785-797

Eilts, M. et al.,, 1996: Severe Weather warning sieci
support system. Preprintsl8" Conf. On Severe Local
Sorms, San Francisco, CA, Amer. Meteor. Soc., 536-540.

Seed, A.W., and G.G.S. Pegram, 2001: Using Krigimg
infill gaps in radar data due to ground clutterr@al-time.

Preprints,5" Int. Symp. on Hydrological Applications of

Weather Radar, Kyoto, Japan.

Steiner,M., Houze, R.A., and VYutter, S.E., 1995:
Climatological characterization of three-dimensional storm
structure from operational radar and rain gauge data. J.
App. Meteorol. 34, 1978-2007.

Wesson, S.M., and G.G.S. Pegram, 2006: Improvedrrad
rainfall estimation at ground leveMat. hazards Earth Syst.
i, 6, 323-342.



