
IDENTIFICA TJON OF THE SUN GLJNT IN APT PICTURES BY 
COMPUTA TION OF ITS AZIMUTH AND DISTANCE 

PEDRO A . MOSI?ilO• 

RESUMEN 

Frecuentemente se observa en fo tograf(as APT la reflexión de los rayos del Sol sobre áreas 
oceánicas como una mancha brillante (cadillo), que puede discernirse con facilidad cuando se 
localiza cerca de un borde con tinental, delineándose entonces claramen te la costa. Sin embargo, 
cuando hay una extensa cubierta nu bosa, el cad íllo del Sol que se observa a través de nubes 
desgarradas o en áreas nubosas puede confundirse fácilmente con un sistema redondeado de 
nubes. Consecuentemente, es conveniente poder localizarlo sin error por algún medio que 
permita eliminar sus efectos en la interpretación y uso de fo tografías APT de nubes de 
saté lites meteorológicos. 

ABSTRACT 

The Sun rays' reflexion over occanic arcas is very often obtained in APT pictures as a 
brilliant spo t (Sun glint), whkh is easily discernible when found near the edge of a continen
tal arca , giving then a very clear-cu t dclineation of thc coast. Howcver, when there is an 
extensive c loud covcr, the Sun glint laying in cloud breaks or o n cloudy arcas may also very 
casiJy be confused with a rounded c loud system. Therefo re, it is convcnicnt to be able to 
locatc it unmistakably by somc mcans in order to discount its cffec ts upoil interprctatio n 
and usagc of APT cloud pic tures from meteorological satcllites. 
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In this study, the elementary equations ofSpherical Trigonometry are 
used to compute a set of tables which may be useful in determining 
the position of the Sun glint in APT pictures. Data for computation 
can be obtained from the satellite's published ephemeris and from the 
plotted trajectory of its subsatellite po int o ver the Earth's surface. 
The hour-angle of the Sun, considering the subsatellite point as an 
instantaneous observing station, is thus obtained. 

Furthermore, the az imuth and distance of the Sun glint from the 
center of the APT picture is computed by application of well known 
formulae of Spheric Trigonometry (here the Earth is considered as a 
perfect sphere without serious error). lt is considered that the retle
xion of the Sun rays over the ocean surface o beys the simple laws of 
geometrical optics which in this case are: 

a) The angle of incidence equals the angle of retlexion, and 
b) Both the inc ident ray and the retlected one are contained in a 
plane passing through the camera lens in the sa tellite, the Sun glint 
and the center of the Sun (as well as through the Earth 's center). 

Both principies imply that the plan e of re tlexion in tersects the 
Earth's surface along a great circle so that application o f Spheric 
Trigonometry is straight forward ; the refraction of rays by the 
Earth's atmosphere is neglected here. This may be an over simplifica
tion of the problem when large zenithal angles between the verticals 
of the satellite and the Sun are considered - a case which is not Hke ly 
to occur at low latitudes for the Sun-synchronous weather satellites. 
F urthermore, lirnitations due to the narrow angle of vision of the lens 
prevents the entrance into the picture of a Sun glint too far off from 
the subsatellite point, and thus the inclusio n of a large zeni thal angle 
is precluded. 

The equations used in the solution o f the spherical triangle depicted 
in Fig. 1 and the plane triangle in Fig. 2 are: 

1) The cosine law o f Spheric Trigonometry for the computation of 
t he distance between the subsolar point (S) and the subsalellite 
point (SSP) 

cos Z =sin ..p sin 8 + cos ..p cos 8 cos HA. . . . . . ( 1) 

2) The sine law o f Spheric Trigonometry to find the azimuth of the Sun 
gl int (which is the same as the Sun 's) from the subsatellite po int, 

sin Az 
= 

sin HA 

cos 8 sin Z 
(2) 
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North POLE 
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Fig l. Thc astronomil:al triangle uscd for compula tion of lhe coordinates of lhe Sun glinl. 
Ha = S un 's hour angl~: 

b = declinalion of lhe <un ; 
.p = latitude of lhc <ubsalcllilc point (SS P). and 
A1. = a11muth of the S u n glinl. 

3) The sine Iaw o f Plane Trigonomc try for 
ob liq u e trianglc shown in Fig. 2. 

tan Z = 
sin 2 3' e sin 3' 

eos 2 3 e eos 3 

the so lutio n of the 

(3) 
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Fig. 2 Gcometry of the position of thc Sun glint in APT pictu res. Thc planc of U1c figure i~ 
the planc or the grcat cirde through the saleUitc, thc Sun glinl and the centc r or thc sun. 

ln Fig. 2, O is the center of the Earth; ON is the vertica l through lhe 
Sun glint which, in the first instance, is taken as normal to the 
Earth's surface accord ing to the assumption of an spherical earth ; R 
is the mea n radius of the Earth; h the altitude of the sate llite above 
mean sea level at the time the APT picture is taken ; 'Y is the angular 
distance of the normal through the Sun glint from the cen ter of the 
picture (subsatcllite po int), and Z is the zenithal angle o f the sun as 
defin ed above. 

Equation (1) gives the angle Zas a function of the hour angle HA, 
declin ati o n of the un o and la titude of the subsa telli te point ¡p and 
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Distance a in dcgrces of latitude of the Sun glint from the subsatellite point as a func tion of 
Zenithal Dis tan cc Z of the Sun and a llitude of the sa tc llite above sea level, h . 

is tabulated in TABLES 214 of the l-l .O. of the United States of 
Americ::~. Values o f thc azimuth Az are shown here as Equation (2) 
which gives the azimu th Az of the Sun glint also as a function of HA. 
S and Z. Finally, Equation (3) gives the distance 'Y , in units and tenth~ 
of a degree, of the Sun glint from the subsateUite point as a function 
of Z in im plicit form. 

Table l is the solution of Equation (3) , and is tabulated here, because 
it is usually not found in the published navigation tables. Here the 
computation has been carried only to a satisfactory degree of accura
cy consistent with the simplified assurnptio ns commonly made in 
Satcllite Meteoro logy and because, otherwise, the tables would be too 
lenghty fo r inclusio n in this study. Besides, the areal extent of the 
Sun gli nt itse lf does not warrant higher accuracy. 
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