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A high-resolution electronic rainfall intensity recorder
and totaliser
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ABSTR ACT. An electronic distent -reeding rainfall inooMi.ty recorder capable of meaauring mlnuto.w..mlnut&
valu es of the intensity of ra in end reco rding tbem on a IItrip oC'.hart recorde r has been designed and cons tructed at the
InaLmmente Division of the Meteorol ogic" Office, POODa. The eyetem measu res the intensity of rainf&11 by convert­
ing rain water into drops of equal size and counts tho number of drops by an optlcel.eum-electro nle device, 1'hc
number of ooun te during every minute Interval which eonetitutee a measure of the intcnflity of rainfall ere recorded
on a oonventional strip-chart recorder. To mceeure the total rainfall during any given int erval of time. an additi onal
mark is printed on thochart for evory 1 mm of rainfall. Tho eyetcm which he. a reeolutl on of 1/2 mm of rain/hoUl'
hal boon tested during severa l spells of rniufull at Poena anti found to record quito eocura tc ly.

2.2. Drop·formlng Unll

2 · 1. The sensor which is installed in the open
consists of a circular rain collector of 200 mm dia­
meter with a funnel through which the rain water
flows into a siphoning arrangement which ensures
a consta nt pressure head for the drop forming
mecbanism, The drops are formed in an 'U'
tube filled with kerosene in one arm and water
in the other, the two fluids reta ining thcir immis­
cible characterist ies (Fig. 2). A.s the rain drops fall
through the kerosene column, an eqnal amount of
water drains from the U-tub e through the outlet
tube. The siphon from the fnnnel is kept filled
with water and its outlet nozzle just dips into kero­
Sene. The size of the drop . depends solely on the
diameter of the nozzle which in the present design,
is 4 mm giving 120 drops for every mm of rain
(31·5 m1 of water).

2. Desorlpllon 01 lb. syslom

recorder system is givcn in Fig. 1. This has
three main components vie, (ar the sensor (b) t he
system electronics and (c) the recorder.

A knowledge of the fine structure of the intensity
of rainf"ll is essent ial in the study of a variety of
problems relating to physical meteorology, cloud
physics, operational hydrology, attenuation of
radio signals etc, The instruments used cnrrently
to measure the rainfall intensity are the syphon
recording raingauge and the tilting bucket rain­
gauge. The former gives only approximate values
of the intensity of rainfall and the data lacks
resolution . The tipping bucket raingsu ge too has
certa in drawbacks. With normal rainfall intensi­
t ies, it lakes several minutes for the bucket to
get filial and tilt and SO t he raingauge is not capa·
ble of giving the intensity of rainfall with adequate
reJolnt ion. Mechanicallinkagcs also introduce errors
in the calibration in t he long run . To overcome these
limitations a new raingange syste m capable of
measuring and remotely recording rainfall inten ­
sit ies every minute , down to a resolut ion of 1/120
mmjmin (1/2 mmjhr) has been developed. In this
syste m, the rainfall received in the main collecto r
is converted into drops of equal size and the
number of drops so produced is counted by
an optical-electronic device for successive pre-
determined fixed time intervals, normally, a The drops falling vertieally throu gh the column
minute . The digital output of the counter is of kerosene are counted by a light and photosensor
converted into lUI analogue voltage and recorded arrangement. An incandescent lamp could be
continuously on a convent ional strip-chart recorder used as a light source but its limited life makes it
so 1\S to constitute intensity of rainfall during the unsuitable for dependab le operation over extended
interval. An additional mark i. made on the chart periods. Therefore a light emitting diode (LED)
for every 120 drops of rain (i .e. for every mm of which has practically an indefinite life was chosen
rainfall) through a relay mounted inside t he in the present design. Since the intensity of light
same reoorder, The block diagram of t 4e rainfall emitted by I.1<10's is very small, a foelLssin~
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