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. A.ll.ST~(Jr. In operational ~ of weather r.w",~ere is a need for q~ick e8~ation and reporting of echo
Inteneltlce anmetcc rologicelly meaningful terms. Simple 8hOO rules (or evaluatmg echo inteneitice in broed oetegorics
related to rainfall rates, taking account of variations in radar peremetcra have been developed.

•

1. Iolroduell oD

A grOll t deal of research has been done on the
quant ita t ive measurement of precipita t ion by
radar. Operat ionally this technique has not,
however, yet found widespread use because of the
uncertain ties of the radar reflectivity VS rainfall
relationships and the difficulties of field calibra
t ion with a sufficiently dense raingauge network.
MOHt meteorological services use weather radars
more ill a qualitat ive wny , e.q., detection and
t racking of tropical cycloues, thunderstorms and
tornadoes. Even so, the need for quick estima
tion and reportin g of radar echo intensit ies to
delineate arens of heavy rain or turbulence bas
given rise to the common use of rad ars with
calibrated iso-echo systems presenting echoes
sliced to different level of intensity successively or
eimultancoudy. Tbese presentations assume
not only specific reflect ivity-rainfall relation
ships but also definite values of the radar para
meters.

In most situations the forecasters or other
users (such as pilots) have neither the facility
nor the time to see the rad ar pictures for them
selves and interpre t them for tbeir needs. The
intensities of echoes are usually reported to them
in broad oategorie (weak, moderate, strong, etr )
along with the position, tendency and height of
t he echoes. Even if the picture itself is Keen
directly or through a remoting system, there is
no simple means of adjusting it for variations
in radar parameters which necessarily oocur
from time to time. Wh,-n a radar coho intensity
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is reported as, say, moderate or st rong it , Itould
be meteorologically meaningful to thc recipient,
i.e., he should be able to associate it with some
par ticulnr rainfall rato although it may not
correspond to an exact figure. An iso-echo presen·
ta t ion is no doubt designed to do this, but it
could also be misleading if it is not capable of
being qu ickly corrected or,adjusted for var iation
in radar power output, receiver sensitivity, etc.

2. Tbe radarequation

To illust rate the practical problem we shall
assume the use of a radar with the following
specifications which are rather typical of modern
equipment in operational use.

Frequency 2890 :\1Hz (wave length A=1O. 35 cm)

Peak transmi tted power (P,) = 500 X UP wa tts

Pul se width = 1 or 4 micro 8<'C, i.e., Pulse
length in lincarunits (h) =300orl200 m

Antenna gain (G) = 38 dB

Vertical (8) and horizontal (oP) beam widths to
3 dB points = 1.9·

Minimum detectable signal (Smln) = about
- 110 dBm.

The generally accepted equation for the re
ceived power P, from a ta rget consisting of pre
cipitation particles of diameter d at a range , is
that given by Probert J ones (1962),












