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Measurement of rainfall with the aid of weather radar
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ABSTRACT. The theory of the radar reflectivity factor and how to determine the radar parameters must
be clearly known for an accurate measurement of rainfall with the help of a weather radar. Procedures for
achieving these end.. are presented first. Kinematic and microphysical influences on Z·R relationsh ips and
the effect on the rainfall estimates are pointed out. Considera tion of radar areal estimates of rainfall utilizing
gauges for calibration indicates a significant reductio n in per cent error when adjustments are made on a sto rm
basis and thus suggesting an improved technique. Factors affecting such measurements are finally o utlined,

2. Theoretical considerations
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R = ~ fN (V) DSV, (D) dD (2)
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where V,(D) represents the terminal velocity (in em S- I)
of a d rop of diameter D that is approximated by:

The backscattered radar power due to precipitation
panicles is d irectly proportional to the sixth power of
particle diameters (D~ ) per unit volume illuminated by
radar beam. [f N, denotes the number of d rops in a
unit volume of air with diameter D, then the rada r
reflectivity factor Z can be mathematically expressed as :
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z =L N,VI6 = f N(V) V 6dD (I)
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where N(D) is the number of d rops with diameters
between D and (D+dfJ) in a unit volume of air. If the
vertical air motions are absent then the rainfall rate R is
related to D by an equation .

(3)1',= [400 D'!' (Spilhaus 1948)

I. InlrodlK'tion

The difficult ies of rainfall measurement over a wide
area are well recognised. Due 10 the small scale spatial
variab ility o f min. a network of gauges has severe
limitations in sampling representatively. On the other
hand, a radar sulTers from some basic uncertainties
primarily due to the fact tha: the measured quantity,
viz.. the equ ivalent radar reflectivity facto r is not uni
quely related to the rainfall rate. Although radar has
been used experimentally for over 30 years for measuring
precipitat ion. operational implementation has been
slow. Now we find that the data available are under
utilized and both misunderstanding and confusion exist
abo ut the accuracy of the results. However. imple
mentation of digital recording and processing of weat her
radar data, in recent years, has largely removed this
obstacle. For operational forecast ing of river flow and
flash floods. dense raingauge observations are desirable.
no doubt. but their installation has not been pract ical.
Thus. there has been a considerable interest to use
weather radar as it provides spatia lly and temporally
continuous measurements available immediately in
one location. Both scatter and at tenuation of micro
waves are based on precipitat ion estimated. Presently
reflectivity data are considered practical for operational
measurement of rainfall over large areas.
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