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Seasonal oscillation of bright sunshine in India and neighbourhood
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A&'TRACT. Calculated bright sunshine vuluea an.- available in India. A study of ita tlC880 DIlI variation has been
ta ken up. The amplitude of the annual and ecml-annue! varietions of bright sunshine are largest in th e west central
pam of the country.

where S= mean sunshine over the entire period
of length P (here the year},

Or sin ( 2 ;Jrt + cp, ) represents the rth hannouie

2. Model for anDual variation of sunshine

A suitable mat hematical model for sh itlying
the annual oscillation of bright sunshine nppcars to
bea set of harmonics with the fundament al per i..1
88 th e y eo.u. Symbolically. we aim at expressing
bright sunshine St at lUI) time of the year I in the
form-

1. Introduction

Sunshine is the primary factor in phctosynthesis,
and photosynthesis is the most important nutri­
tional process of the plant , Sunshine has" twofold
influence upon plant growth, one par t of the spec­
trum provides the energy for carbon assimilation,
and hence for the produ ction of raw material, while
another part acts as a stimulus and intluences
directly the rat e of growth and differentiation .
Strong light is harmful to fungi and bacteria,
in. fact bacteria are even killed "by an excess of it .
So n. study of the an nual course of bright sunshine
is important. 'l'he mnrch of bright sunshine at any
particular station is to a large extent a 8ystt·matic
oscillation repeating practically in a similar
manner yearafter year. The chara cter of tile varia­
tion in the bright sunshine during th e COUJ"lo'C of the
year is the subject matter of study in thi s 1"'1' -1'·
Tileactual delta of IHI118hine records arc uvail abl e
only for about to st ations. .Iagannathun ami
Gancsan (1966) utilising data of cloudiness lit over
250 observatories in India. havo calculated the
mean monthly durations of bright sunshine, For
this study the JUC<'l.Jl hright sunshine dat a for 18G
meteorological stat ions calculated byJagannathan
and Gan esan have been ut ilised.

(~ )

TIIHdate of occurrence of the maximum in t he
oscillation can he ca lculated from the phnse angle
from cons idcrat ioue of tho facts that the unit of
t ime is a twelfth of the vear = 30..13;5 davs'and
that the origin of the time a xis eo!'n·s!H.>;u)s to
Juuuarj IGth.

The date of maximuru in th e anuual oscillat ion is
uiveu bv -e _

. ~1Tr(~ 1T 51T
I."., when -~_ + oP' = - or - -

, ' <) I). ~ ~

1J. = I. 3O ..13i5 + IG days from I .11Ill (3)
and those in th e half-yearly oscillations hy-

d. = I. 30 ..13;" + IG days awl
I. 30 ·4:1i5 + J98 ·G25 (LI)" from I Jan (4)

where t~ are obtained from equ atiuu (:!) with
r = I and ~ respecti vely .

3. Annualosc:illation

In :Fig. 1 are plotted the amplitudes of the
anuunl oscillation of bright sunshine and isopleths
arc drawn d-marcating different levels. 'I'h« dates
of occurrence of t lie maximum annual oscillation
are culculnted.but they show no sys temnt ic varia ­
tion ill tho count ry. From Fig. 1 tl ru following

of tlw fundamental period P,
Ur = amplitude, i.e., half the range between th e

maximumand the minimum in the oscillation,

;, = Phase angle of the rlh harmonic.

The evaluation of til e components in tile harmonic
has been made as follows -

The monthly values have L",," assumed to re­
present the middle of the mouth, The ulI"'1\l111
lengths of the months have heen ignored. Tho
amplitude and phase angles of the annual and
semi-aunual oscillat ions have In-en cnlenlutod
utilizill /: Conrad and Pollak '. sched ule (1950), The
maximum in the oscillation uf the Ttl l order will
occur \,,·hclI -

(1)

S, =S +a,sin C;t +oP1) +

. (4"t ' )+ a, Sill ---p- + 'i',








