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Harmonic analysis of the mean surface temperature
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A~'TltACT. The meen surface temperatures o f tho nort bem hemtspberc along tho latitude cuclol fur vech 5a
Ietitudo from equator to (jI)o,,- havu boon subjected \0 ha rmonic llnalysis. Tho emp lltudce and ph&808 of tbu tiNt I:'>
ba rmonice art! given. Tho important MUa80nal ehengce from January to July 0.1'0 dlecueecd.

1. Introduction

In order to invostig,ato tho p"""ible rela ti on
ship between tho spectra l propertiea of atmos
nhm,i" fields and earth's orography, Peixoto
d al. (19&1) st udied tho ha rmonic ana lys is of
mean topography of the earth along the paruIlels
of t ho ent ire globo. Sanker Rao and Saltzman
(1969) performed tho spherical harmonic analys is
of ground tempe ratures for t he whole earth in
tho ir study of globa l monsoons. Their analysis
was based on the data given in H aurwitz and
Austin (1944) to represent land surface tempo
ratures an d in Sverdrup et al. (1942) for the
ocean surface tomperatures. With t he availability
of the latest mean surface tempe ratures it was
decided to stndy one dimensional harmonic analysis
of this data along the latitudes of tho nnrtheru
hemisphere from equator to GOoN. This spectral
information can be of utility in st udying tho influe
nce of heat sources and sinks in general circulation
problems over t he tropics and middle latitudes.

2. Mathematical Expressions

Tho tempe rature profile a long a given latitude </>
on tho earth can bo expressed in terms of Fo ureir
expansion of the form-
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where, T (.\, </» = temperat ure of underlying
surface, .\ = longitu de, II (n, </» = amplitudo of
t ho harmonic component of wave n. <(n,</» =phasc
of t ho harmonic component of wave ", n =wavo

num bor, and < T (</» > = averageo f vIII lie T (.\. </> l
around the latitude circle, and '" = constant .
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For computational purpose,
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whore, .lI= numbor of equally spaced da ta points
on a lati tude circle. The amplit udo and phase
are computed as,
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S. Source ot data

Mean surface temperat ures arc ob tained from
tho analysed charts of atlases of land an d
oceans. Land temperatures are picked out from
the atlas NAVA.IR 50, l e- li2 (1966), while the
ocean surface tempera tures are pickod out from
tho atlases published by Naval OCOllnographio
Office, Washington D.C., separately for tho
North Pacific Ocean (1966) , North Atlantic
Ocean (1967) and t he Indian Ocean (1967). The
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