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The Radiation Error of Indian Radiosondes
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AB~'TI~.\Cr . Bu~d o n the routfue rad iosondo &3tocnta at t wn [.Lllian statious, a ela tigtlt"al
est imate of tho radiat ion error of tho sendee &L upper troposp heri c levels is attempt ed.

1. Introduction

Radiosonde ascents are taken in India at
00 and 12 mIT daily. Consecutive soundings
at th e same sta tion often register large differ
onces of temperature all of which cannot he
at t ributed to real at mospheric causes, Some
of these differences may be due to radiation
errors of the instrument. Corrections for
radint ion error based on laboratory cxperi
ments being II pplied as a routine do not seem
to be adequate . .A st atist .ical ('stimllt.c of the
ndditional correction required is att empted
here.

2. Discussion

The corrections for radiation errors of both
t he Chronomet r ic and Fan-t ype radiosondes
1It\C(} at Inclinn stations have been dotormincd
expe rimentally by a method similar to that
of Scrusc (19fi4) for var ious valu es of solar
elevation angle and pressure levels (Curves A
in Fih"" fi and 6). The method has been
discussed with reference to the Fan-type
radiosonde by Man; et " I. (1959). These
experiments involve certain a ' ump t ions to
redu ce th e complexity of the prohlem. The
only effect of solar radiat ion taken into
account as contributing appreciably to errors
in th e instrument is t he heating of the air
I'" in~ across th e clement by the heated
mdiat ion shield. TIll: direct. solar rndintion
fulling on the clement . the short ami lung
wave radiation from below .U1d re-radiation
from the shield to the element are some

important factors not completely taken into
account owing to expe rimenta l limita tions.

The ,lifferenee between day and night tem
peratures at any isobaric level must bedue
00 (i) non-periodical changes due to dyna
mical causes, (ii) diurnal variations during
the period, and (iii) instrumental errors due
to radi ation . The non-periodical changes arc
elimina ted by averaging the data. over a long
pt-riCH) (IJugeoullnu Ackermann 195,1) .Diurnal
variation Illay he appreciable at lower levels
(Pant, l!)60) upto about 300 mb , owing to
convection and other factors and at stratos
pheric levels owing to absorption of radiation
by ozone. It is difficult to separate th e real
diurnal vuriut ion from instrumental errors
lit the se levels. However, at upper tropes
pheric levels such as 200 mb ,direct absorption
of radiation is negligible and any postnl ntes
of dynamical mcchanisms for diurnal varia
t ions at t hese levels are far-fetched and lead
to inconsistencies, us pointed out by Kay
(1951). Hence it mil)' be safe to assume th at
at t hese level. the day-night differences are
en t irely due to radiat ion error of the radio
sonde ins trument.

In the present. st udy only the 2oo-lllb level
has been considered, as data available for
ot her po ssible higher levels, are meagre ,
Besides, these levels may not also be always
below t he tropopause. Fig. 1 . I1O"'s a plot of
the day-night temperature differences 1'12
Too at the 2oo-mh level over Madras for the












