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Precipitat ion network design for mountainous catchment

SURI DER KAUR and D. S. UPADHYAY

(I)

2. CorTelatloo structure of preclpitalioo field

Let there be n points of observations in a catchment of
area A. Let us form the series of seasonal or an nual
precipitation for T years for each point and compute
the product momen t correlation between all possible
("e 2) pairs of series. If the values of r ; are plotted against
the distance between the stat ions (s;) the curve is expected
to exhibit a decreasing trend (dr/ds< O). This type of
curve is generally known as the correlation structure
of seasona l/annual precipitation in the catchment.

Most of the authors have suggested the exponential
structure to capture the above trend which is

res) = r. e- "

The technique evolved in th is paper based on a similar
approach is illustrated for the Beas catchment. It
covers an area of 12509 sq. km between the longitudes
75°54'E-77"54'E and latitud es 31°29'N-32°27'N. The
area and number of raingauge stations lying between
ditTerent elevation ranges is given in Table I.

The coefficient of variation of elevation field is found
to be above 50%. It is also observed that the catchment
is partly snow bound and during winter months about
70% of the area usually comes under the seasonal
snow cover.

India .I feleorologieal Department , New Delhi

(Received 22 JUli e 1984)

Ill'{ - q~<ft'nr.r ii..-..roil ~qf,"6qoil"ai arfil<;~ t om s~ ~"...m ii~ .,j<r'f"rr<ii ~ "'"
~, Ir (s)] >i"<Rt mit oil.mrr s ~ ""'" arfil<; iro lr 'Olf tt<n ~ I PI '1m: w.iN ..-..r ~ 3lmA t ~ .mil ii 'I'I'f

~~~dil"'4"'di ll

W '"""" ii w.iN ..-..r t ~ <iT 'lCIT lI'n't ~~ Il{.m '" Wm fOOi f.rn tTllT ~ om (or.) ~ ~
~, (>I)~~ r.-~~ m it oA'~ 'l"l'fdT ~~ t ~~ ""'" ott ...mrr ~ oil
rrf~ I

'lf1';o:1i\~ii..-m~ (" <I-1 2S09 f",.>it. 'l'I) ~~lffillRa lit~ oil f\IfoI<I f.rn tTllT t I

ABSTRACT. The precipitation in mountainous region has higherspatial variability and the correla tion
res) between precipitation series recorded at two sta tions distant 's' apart decreases with s at faster rate than
in plain region. As such. a denser network would be desiIable in mountains for the estimation orareal preci­
pitation.

In tbis paper. I~ con-elation approach to derive lh~ varianceof area) precipitation has been discussed and
a ~ure is outlined for evaluation of networkdensity in respect of (a) flood forecasting events, (b)long term
climatological purposes.

The scheme suggested bas been illustra ted for Beas catchment (area: 12!09 km1) in Western Himalayas.

variance of areal mean. Ramanathan et 01. (1981)
have given a review of the work done in network design
till 1977.

The correlation approach between precipitations of
two stations was first used by Hershfield (1965) to design
the proper spacing between stations and subsequently
by Kagan (1966) to evaluate the errors in interpolation
of precipitation values. Later, Iturbe et 01. (1974) and
Eagleson (1980) used similar concept and also intro­
duced temporal and spatial reduction factors to the

The number of precipitation gauges required to
estimate areal mean with a specified precision usually
depends upon these two factors. As such, under similar
conditions, a mountainous basin will require higher
density of network lban the plain watersbeds.

In this paper, a technique for the determinat ion of
optimum network density has been evolved by deriving
variance V(p,.) of areal mean p,. as a function of tempo­
ral and spatial variat ions. This bas been diseussed in
detail in section 3.

I. lDtrodactiOll

The annual/seasonal precipitation over a mountai­
nous catchment is generally characterised by two factors ,
namely,

(i) higher spatial variability, which is due mainly to
abruptly large and significant variations in terrain and

(iI) the faster convergence of spatial correlation
structure to an insignificant value (Ramanathan et al.
1981).
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