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Sea-surface temperature distribution over the Arabian Sea
determined from satellite infrared radiation measurements
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A B.'iTRACT. A composite hii togram method is used ob ject ively to d fOrh"? lSCa"llUrf~Ol' ~mpe ralu rc di at ribu tjoh
over th e Arabian Sf'Il and part ~ of t he Ind ian Ocean . Xim bus I II mght .r ime h~ /!."h n' IIOIQtJ~n m~rnn' l l (~a t a for th e ftrst
!l;i x d ays in Xon 'mher 1969 were selected to make a 1I0t cf t hree-day co mpostte che rts. Sa tellite -derived sea -surface
i.('lm peratur~ d iat ribut ion ex hi bited some t hcn nai et ruc t ure O\"f'~ t he ,A rl1 bi~ n Sea whi ch wall first noticed du ring t.hl'
In te rna t iona l I nd ian Ocean Expedifion . Over most of tho Aralmtn See region, t he observed tempera ture cha nge 1UII

a bout I dc'~rt'O KAlvin from one throe-day pe riod to t he next.

r, Introduction

Operational environmental satellites arc now
carrying high resolution infrared (IR) radiomet~rs;

these are designed primarily to map nighttime
eloud cover and to estimate cloud-top heights
(Rao 1970). If the re are no clouds in the field of
view of the satellite , these measurement s effec
tively represent t he temperature of Eart b's surface.
It is now possible by Ir c.\I18 of a technique develo
ped by Smith etal. (1970) to derive global synoptic
maps of sea-surface temperat ures . A number of
articles (Warnecke et al. 1971; Rao 1968; Cur tis
and Rao 1969) have discussed t he use of data from
ill sensors on satellites for locat inI( thermal hound
ar ies and determining temperatures at the ocean
surfa ce. The present paper shows the results of a
study over the Arabian Sea and the adjoining
Indian Ocean area, using th e objec tive technique
<If Smith etal. (1970).

Knowledge of the distribution of sea-surface
temperature over large areas is useful for Earth
resoU1'C8S studies environmental research and over
the eastern hemisph ere, sea-surface temperature
is particularly useful for understanding th e
monsoon circulation. Many of the currently
availab le sea -surface temperature data over the
Arabian Sea are based on commercial ship reports
along the shipping lanes. Some data also are avail
able from few research cruises and aircraft flight s
conducted dnring th e International Indian Ocean
Expedition (IIOE) period (Miller and J efferies
1967). The se data vary widely in space, time and
quality, so a complet e distribution cannot be
map ped for intervals as short as two or three days.
Satellite measurements offer the opportunity to
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provide complete observational coverage over such
periods on a continuous basis.

Several Ear th-orbiting satellite s have already
made possible the measurement of sea-surface
temperature und er relatively clear sky conditions.
The examples presented herein arc based on
measurement s obtained from the Nimb us
High Resolution Infrared Radiometer (HRIR) for
November I through 6, 1969. A complete descrip
tion of the sa tellite is given in th e Nimbus 111
User's Guide (1969). Only nighttime 3 'S l'm HRIR
data were considered for obtaining sea-surface
temperature because t he radiation measured a t
this wavelength rluring the day is contaminated
with reflected solar rad iation. TIle same techn ique
can be used with currently availab le 10· f}..12-6,.m
radiometer data from the Improved TIROS Ope
rational Satellite (lTOS·l ) and National Oceanic
and Atmospheric Administration (NOAA. l)
sate llite.

~rapping sea-surface temperature s by means of
these infrared observations requires the ab ility to
discriminate Ea rth's surface from cloud. One might
argue that a single measurement represents either
a cloud or a ground temperature on the basis of
the magnitude of the obse rved value. However,
it is usually impossible to distinguish the
difference between relatively low opaque clouds
or high thin clouds and Earth's surface in this
manner, because the associated temperature
differences may bc small and with in lOOK of one
another ,

In the histogram met hod developed by Smith
e! al. (1970) a large number of observations ob-








