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Abstract: Radar rainfall is estimated by converting radar reflectivity (Z) into rainfall inten
appropriate Z-R relationship. Even if there is no error in the measurement of either reflec
intensity, there is variability in the Z-R relation due to variability in the distribution of r
caused by the effect of different storm types. This paper presents a storm classificat
partitioning of radar reflectivity into convective and stratiform components. The propos
criteria are derived by investigating the relationship between hourly spatial rainfield statis
types. The hourly vertical reflectivity profiles that are derived from the three-dimension
reflectivity field and the hourly radar images are used to validate the proposed criteria. We
70% of the hourly rainfields were classified correctly when using the proposed classificati
radar rainfall calibrations for convective and stratiform rainfall are performed separately. 
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1. INTRODUCTION 
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by converting a measured radar reflect
into rainfall intensity (R) using an appropr
relationship. The Z-R relationship is
represented by

on 
he 
 to 
ns 
on 
ral 
all 
or, 
all 

taken into account (Seed et al., 2
(1) reflectivity measurement e
conversion of reflectivity to rainfa

Errors in measured radar reflectiv
by temporal and spatial samplin
sampling error leading to range 
ground clutter, anomalous pro
blocking, beam attenuation, elec
error and quantisation of reflec
previous studies hav

ed 
Z) 
-R 
en 
m; 
ers 
ze 

into account the accuracy o
reflectivity while dealing with
procedures for rainfall estimati
measurement. The Z-R conversi
substantially reduced if the pa
relationship has been estimated from
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terminal velocity of the raindrops as a function of 
their diameter. These parameters can be estimated 
empirically using measurements of Z and R, or 
derived from a parameterisation of the raindrop 
size distribution.  

To increase the accuracy of radar measurements 
of rainfall, two broad classes of errors need to be 
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Differences between raindrop size distributions of 
convective and stratiform rain will cause the Z-R 
parameters of these two rainfall types to be 
significantly different (Atlas et al., 1999). Using a 
single Z-R relation to estimate radar rainfall will 
lead to a high uncertainty in radar rainfall 
estimates. Hence, the reflectivity values need to 
be discriminated into convective and stratiform 
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partition the rainfall from precipita
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Figure 1.  Vertical profile of stratiform (22 Apr 

01) and convective reflectivity (30 Jan 01). 
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Yuter and Houze (1996) found that, separation of 
Z-R relations for convective and stratiform 
precipitation are not justified, and techniques to 
distinguish between convective and stratiform 
precipitation based solely on the characteristics of 
drop size distributions are not likely to be 
accurate. However, the study of Atlas et al. 
(1999) shown that the characteristics of the 
raindrop size distribution are remarkably 
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5. APPLICATION TO THE KURNELL 
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The 6-month (Nov 00 - April 01)
reflectivity data record from the 
Sydney and a 254 hourly ra
illustrated in Figure 3.) that were
tipping bucket rain gauges were 
efficiency and applicability of
proposed storm classification m
rainfall estimation. This type 
records the time of bucket tips,
subject to significant quantisatio
rainfall intensity. Therefore, o
amounts that are greater than the 
gauge’s tipping bucket were use
The Kurnell radar transmits ra
wavelength of 5.3 cm and produc
3 dB width of 0.94o. The reflect
Cartesian grid with 256 km x 256
1 km2, 10-minute resolution. Hourly reflectiv
values were obtained by accumu
minute reflectivity data that fall 
so that the radar data could be co
gauge data. The hourly reflectivit
by converting the snapshot 10-min
data to rainfall, applying the
method proposed by Fabry et a
method accounts for the moveme
field between the instantaneous r
fields produced by the radar, acc
into hourly data and then co
rainfall back into dBZ using th
relation. The effect of bright band
observation altitude at far rang
sources of error in radar rainfa
order to avoid the biases cause
sources of error, only the meas
and rain gauge data that lie with
the radar were used in this study
climatological freezing level o
during the study months are above 
height of the base scan beam ce

n gau
rainfall. By following the above steps, finally t
classification criterion for convective rainfall is
follows: 

, 

iform
fied. 

ficati
hou

field 
 field

hou
 hou
g t
ropos
ify t
e a

e hou

 > mm/hour4RainfallMeanlConditiona

with the rainfall being classified as strat
either of the above conditions are not satis

It is to be noted that the three classi
parameters were investigated based on 
rainfield statistics instead the reflectivity 
the magnitude of noise in the reflectivity
much higher than the rainfall field. The 
rainfall was estimated by converting
reflectivity into rainfall rate usin
climatological Z-R parameter. The p
classification criteria were used to class
three events (124 hours) into convectiv
stratiform components. The means of th
CV, β , and condi onal mean rainfall
these three events are 2.6, 2.2 and 3 m
stratiform and 3.9, 1.8 and 4.3 mm
convective compo

ectiv
own β  

 is hi



 > 4.2CV



 < 7.2β

ti  rate 
m/h f
/h f

nents. The mean of the pow
spectra at different scales (frequency) 
conv e and straitiform rain of the three eve
is sh  in Figure 2. The value of stratifo
rain gher than convective rain due to a high
spatial correlation within the large scale rainfie
of the stratiform rain.   
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6. RESULTS AND DISCUSSIONS 
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Figure 4.  Conditional mean rain gauge rainfall.  
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