
•

551.577.31 (/HO)

Diurnal variation of rainfall 1U India
n. PRASAD

Meteorological Office, Poona

(Received 25 No!!ember 19( 8)

AUSTRACT. Tho mean hourly rainfall for 15 selected sta tions having the data (or tho period 1948·1 005 bat!
boon studied to find out tho diurnal nriati oll of rainfal l in India. An altcmpt haa been mad e to explain the
different patterns obse rved on the LuLJof the modele given by the previous workers.

1. Introduetlon

The diurnal variation of rainfall for Ihe count ry
has boon studied by Hao and Haman (1958). But
this study was mainly based On da ta From 0830 to
1730 hours and from 1i30 to 0830 hours. .\ few
st udies have alsu been mado of individ ual sta t ions,
e.g., of Mahabalcshwar (Pramunik and Hao 1952),
of Hyderabad (Rao 1960) and of Nugpur (Mulky
1958). The need for" more detailed and extended
st udy has been felt for a long t ime. The tabulation
of hourly ra infall in a systema t ic manner was
sta rted in 1918 and we have now tho hourly values
for more than 15 yea rs for 2:1 stat ions. A study of
those hourly data Of 15 stations is presented in
th is paper. A list of these stations is given in Table 1.

2. Data

~Iean hourly rainfall values prcpured from
hourly tabulations of self-recording ruinguugos
for each of the months for some of tho fifteen sta
t ions are given in Tabl.., 2 to 9. Cherrapunji and
Mahabaloshwar had considerable breaks in their
records, no records ar e uvailablo for Cherrapunj i for
·1 years (1961 and 19li:l to 1965) while for ~[aha 

ba leshwa r there had beon a break for about two
years in various mouths.

3. Discussion

3 .1. Hill 81"t io/l' - )Illh ahaleshwllr (Tahle ~)

has a marked uiax iuium in the afternoon and
evening hours ill tho pre and llust monsoon mout hs.
In the monsoon month. also there is a slight
te ndency for the maximum to occur in aftornoen
hours. In J uly, a sma ll secondary maximum in tho
early morning hour. ( ~ to i hr) is not iceable. Tho
variat ion in the rainfnll of Chcrrapunji (Tublo 3)
with maximum in night/morning hou rs in all tho
months d iffers markedly from other h ill stations.

A vory well marked maximum in tho ufte rnocu
in all the months is the main feature of the diurnal

variation of rainfall for Kodalkanal . )Iore than 50
per cent of t110 rain occurs during 12-18 hours.
The 12 hou rs from midnight to noon contribute
15 per cent unly of the total rainfall.

Highland works as a source of heat after getting
heated up by solar radiation, producing in its
wake instab ility in the atmosphere. This will give
rise to convective ac tivity in tho afternoon hours.
Aftern oon maximum in the rainfall in the case of
Kodaikanal and outside tho monsoon months in
the ease of ) [ahabal eshwar is in accord with
this idea. The sky remains nearly overcast over
Muhabaleshwar in the monsoon months which
cuts off tho direct solar radiation and thus the
afternoon maximum is very much diminished.
The radiation cooling at the top of tho cloud dur 
ing uight causes internal instabil ity in th e clouds
which produces a morn ing maximum usually .
J nly hus the highest mean cloud: morning maxi
mum more marked than in tho other months,

Tho pattern of hourly rainfall at Cherrapunji is
uot exp lained On tho basis of the above argument.
It seems that the circu lation proposed by Bleeker
and Andre (1951), i.e., kntabutio winds produces
low lovel convergence increasing the convective
activity in the night. Itndiat ion cooling at th e top
of the cloud fu r ther accentua tes the convec tive
ac t ivity . It gives rise to a tendency for maximum
rainfall in the night and early morning. However,
thi s view requires fur ther support by study of
more stat ions in the area,

3.~. Coastal Station« - Hailuall maximum occurs
in the aftornOon/evening ho urs for all the months,
)farch to December at Calcutta. Midnight to early
morning maximum is prominent in January and
February,

Rainfall at Sagar Island (Table 4) has a maxi .
mum in the morning hours and a minimum in tho
aft ernoon aud evening during monsoon months. A
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