Image-based measurement of clear sky radiation S e
distribution from 0 to 5000 meters above sea level AR
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THE URBAN PHYSICS JOINT LABORATORY:

has imposed o ifselfa8a working principle to dccofmpa-
ny the simulations with measurements likely to corrobo-
rate the results [1]. In [2[, the comparison between mea-
surements and finite-element Simulation was used to esti-
mate several material properties for the study of historic
urban districts. The measurementalso allowed setting the
initial conditions of  the scend’s radiative environment,
_based onsimaging data collected i every direction (angle
Of 4 'se) [3]. The observations are catried out under me-
teorological ‘conditions similar to: those we. are able to
simitdate, i.¢., int the absence of wind, in clear, diy weath-
cr. However, this measurement-could nof be used in its
integrity: Some portions of - the sky images were saturated:
By the presence of the:sun and had-to b replaced by a
thearetical sky model [4]. ¢

o be ablé o integrare’the sky into the simulation, it'is
: thus necessary to overcome.the limitatign of: measuring
7 the sun. Liu' [5] proposes atheoretical model fo calculate
: the value of - direct solar radiation; which has been vali-
dated by measurements up. to- 2000 mamsk “Another
mcthod to cstimare-disect radi 510 deduce ic from 7
measurements of global and diffuse sky radiation [G]:

the ‘Frexich: phr Léon Foucault and - Hippolyte

. Fizeau using & complex systent. "This operation has long

- been Jimited by the shutter speed,avhich had to be higher
the time allowe =

Phnmgmp
sky, which changes according to atmosph
From photogr >f the sky taken at different altitudes;

it is possible to compose a color chart in the manner of
1, diffuse Irradiance
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Saussure's and Humbolde's cyanometer, which was com-
t synthetic paints: Prussian
blue. On each recomposed image of the sk

+ Atmospheric Transmittance

ous image), we extract a
x (Hottel) 0.791

+ (estimated) 0794 zenith. To study t

altitudes, we r to the color space HSB that
qualifying respectively the hue, the saturation, and the
brightness of the colos

The results show that the hue is almost stant on all
the measurement points up to 2000 mamsl and is around
200, i.e. around the blue color, before t shily to
violet at higher altitudes while the brightness of the

m 3000 mamsl, the saturation of the color

ases quite strongly. On the mountains, the skyis

nd of a purer color, because the atmo-
S layer is thinner and the sun's rays are less diffused.
ordan, mospher
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tography contains information on the color of the sky, =
which vaties as the altitude increases. This phenomenon:

was - fioted” in” 1789 by Horace-Bénédict de - Saussure:
during his first ascent of the Mont-Blan, for which-he:
painted. 2 paletre of blue shades that tepresented the
colots of the sky, called cyanometer, and then by Alexan- =
“+desvon Humboldtin'1802; during his ascent of Chimbo-
faz0. Thése works made it possible to evaluaté the trans:
mittance and the composition of the atmosphere accord:
ing to the altitude. i

We measured thie clear sky and the sunat seven different

“in the Andes (mount Catequilla <2638 1
2850 mamsl; Pichincha volcano =3964 mams]
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