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ABSTRACT. Representative raingauge networks have been determined foe two Selected catchmell~ in Ind ia
and regression equa tions for working out estimates of areal rainfall 0vt;r tho catchment from th e .ral¢a ll data
recorded at these stations have been developed. A few altern ate key BtatiO.ll n~tworks have also . boon Indica ted for
y ielding representa t ive estimates of areal rainfall when data for some statiO': III t~e represcntatlv,?network mey he
missing. Tho stability of the various selected net..wor~ h;as also b~n tested wl~h dJfrercn~ Betsof rainfall date. It hM
boon possible to determine a small number of'atationa gIving a multiple correlation coefficient of 96 8mI 98 and tho
regroeelon explains about 92 and 97 per cen t of the variation in ercal rainfall respectively for the two catchments .

1. Inuoducllon

Network design has been one of the most dis
eussed topics in hydrology. Much of t hL impetu s
for hydrological network design was provided hy the
Symposium on Network Design held in Quebec
(WMO{lASH 1965). Langbein and others (1969)
have also laid solid foundations to this very
important and fascinating problem of network
design. More recently a collection of various
methods appears in the case-book of network
design (WMO 1972), wherein norms for the ade
quacy of network for general purposes, and for
special hydrometcorological studies have heen
indicated.

1.1. Meaning of 'ockquale' network for opera
tumaljloodforeoostitlg- }<"rom the references given
above one would see that the emphasis so far has
been towards augmenting the precipitation net
work. In flood forecasting, for instance, reasonably
accurate and very quick determination of average
rainfall that has fallen in the catchment is very
essential. Adequate attention docs not seem to
have heen given to this important aspect of hy
drological forecasting. During a given flood
situation, it is not always feasible to collect
rain fall from a large number of raingauges where
obviously thL time factor does not permit such an
exercise. Hence, for flood forecasting information
on a represontative value of rainfall has to bo
collected in the least possible time and a method

should he available to make use of this data
for getting a quick areal estimat ion of rainfall.
TI,e success of any scientific flood forecasting
depends to a very great extent, on the ability to
design a small operational raingauge network;
which will be snffieient to define the areal rainfall
with comparable accuracy attainable from a large
number of raingauges for the same area. It is
usually referred to as representative network or
key station network. For operational flood
forecasting, thi s then is the adequate network.
It is, therefore, desirable to orient the upproach
to the design of a network, even for other water
resources problems, from purely theoretical
considerations towards a practical design . Further
more, a flood forecasting system may consist of
estimation of parameters like rainfa ll, run-off
soil moisture, evapotranspiration ete, it is not
sufficient and necessary if a very accurate deter
mination of one of the parameters is made, in
this CIlSCrainfall, hut one has to visualise the possi
hility of having to relate.th is rainfall to the other
parameters such as soil moisture, evaporation etc,
which are either not accurate ly estimated or re
quir~ extra~latiOl~ at t.he cost of oveml~ accuracy,
A third consideration IS how the error 1JI estima-,
ting the areal rainfall gets reflected in the estimated
run-off and finally the river-stage that is forecast.
One need not, there fore, insist on having the areal
cstim~tioll of minfal~ to. a high degroo of.accnraoy.
Even ill the conventional methods used 1JI rainfall
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