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A global study of satellite observations of clouds in the
tropics and their relationship with dew point temperatures
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An&"TRACT. Charts Mhowing Ieoplet hs uf long- te rm mon th I.)' mea n dew poi nts over t ho world at sen.level bet
woon 75°N ami 65°S h," VOboon prepa red for t hl' mon bhe-Janua ry, April••July ami Octo ber. Thal eopleth eon th ese cha rts
between 300 N and :iO"1') ha ve bee n COIl1P~rOO wit h t ho illOplct.h@of lw orngo oloud inOli8 boeod on sa te llite ohecr vetioue
of 2 y OBt'I' over t he sa me rango nfhtitudt}8. It hsa bcen ehown tha t t he S03 level dew po int illOplet hlil ha ve B h igh corm •

.Ia.tiou with t ho cloudtnees gradicnte and wit h t he orie ntation of tbc isoplothe of cloudiness in t he tropics ill t he nor th 
urn M woll a.A thu so ut hern hcmiepheec». A genera l examina t ion has aleo bee n made of t he taoplerha o f dew poi nts ove r
th e northern hcmbphore at t he 850 :1.1111 7nO-II1LJ l:wd Mas ,.va ila.LJ le in reconr publlebod lite ratu re for tho months J an 
uary Illlll.July_ It ha.... 11(..'e1lfeuud t h:.t tho iRlJ l.lf'lt h~ nt t ho 850· mb level rese mble t hose ut Bea. level in rega rd to t heir
or iontAt,ion &Ill t t hus resemble t ho iROph\llvl of 8o\·O['I'gC cloudiness, a lt hough to l\ lese Ril tilsfaotoOry extent (.1U\ 11 th o
Aea leve l f1 a t tf!rnB_Tho put tome at t he 7lHl-mh level d iffl\r apprec iably from t boee at the MO·mb Ievel particu lar ly
north o f 15<>N. Tho elgniflce noe of'thesc faot udol findi ngs and tho possi ble ueofulneea of t he dew point tem peratures in
1I~t1lti08 of the mois tu re-field and t he water-budget of tho ut ruoepherc a re di RCU8800.

1. Int roduction

Although satellite observations of clouds in th e
tropic. became available a. early as in 1960, it is
only very recently (Sad ler 1969) t hat, reliable
monthly averages <if tho cloud amount in t ho
tropi cal areas of th e world have been worked out .
The study of these averages, especia lly over the
vnst ocean area. have led t.o certain fundamental
findings by Sadlnr in regard 10 cloud-cover in t he
nort hern hemisphere as agait18t. those in the
southern hemisphere. For instance, it has been
pointed out by Sadler t hat-

(I) The gradica t, of ave rag ' cloudin ess in the
tropics are "ns steep or St.ceP11' in the southern
hemisphere as those in the northern hemisphere."

(ii) UTile maxima and minima" in cloudiness
"have a general cast to west, orienta t ion in the
northern hemisphere in contrast t-J a more north
to south orientation in the southern hornisphere" .

Tbe present study is an attempt to find explana
tions for the above import ant. findings on the basis
of dew point data especially tho se at sea level.
The choice ofdew point was guided by the fact. tha t
its values at sea level a re reliable and readily
available at the dense network of obser vatories
over most of t he land-areas of th e world besides
those available oyer tho ocean areas in t he northern
hemisphere (Navair 1966). Apart from the above,
many workers (Telegadas and London 1954,
Smagorinsky 196(\ McClain 1900 and Adcm

·1967) have shown reasonaly good correlations
bet ween cloud iness and relat ive h umidit y
in various byers in tho troposphere. It
th erefore appeared worthwhile to t he au thor to
examine whether the dew point which i. a more
conservative meteorological clement than relat ive
humidity could he used insl",,<1 of relative humid ity
in studies of the moisture field and tb e water-budget
of the atmosphere.

2. D.l.ta sources

For this p"rpo;~, map" conta iuing mean clew
point tempera tures a t SM level over t.he globe
betwe-n 75°N and 65°S, based on t he dat a of a
large number of years were prepared for the
months , J anuary, Apri l, July and October. The
basic data for t be preparation of t he maps wero
taken mainly from a rece nt WMO publication
( 1~62) of clhnatological normals, includ ing an un
publ ished supplement to it wbieh was mnde
available to the autho r l:.y t-he WMO, on request .
Data of porion-average., for important regions
(e.g., Indian Oceeu , Indonesia, New Zealand
etc] not conta ined ia the WMO pub lication or
it, supplement.' were specially obtain ed from the
National Meteorological Services concerned or
extracted from available published titeratu re. For
the North Pacific and North Atlan tic Oceans, t bo
isoploths of mean de" points OVer those wean. as
published jointly by U.S. Weath er Bureau
and U.S. Hydrographic Office (Navair 1966)
were taken into account in addition to t he
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