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a-*a climate variables for determmmg he Ez rth’s radiative energy balance. Cloud optical t s (C
' j are the key parameters determining radlatlve properties of clouds such as reflection, tl;ari
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). Retrievals from geostationary and polar satellites, measuring the solar radiation reflected by cloud d
T gths are already provided by c ferent sensors, however cloud optical properties can also be |n err
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sed measurements of the transm ed solar radiation by a multispectral radiometers
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clouds thr . ‘- | f radiance Sky radiometer data MODISd Radi de dat

ata adiosonde data
at 870, 102 . 14 by a PREDE- (Surf. Reflectance) (PWC) Aeronet
POM sun-sk ‘. G ievir ing the cloud PWC

optical propertl ‘thro t ve procedure Ca”brationgfonstant(vo)

that makes use of ' input 'Bles (columnar Fir st guess values(COD, Re) Forward model JENIGTFANCRNES .ﬁREDE Pd
- s ;""’ 3 F(Xi;b) B =

precipitable water va q d ‘ e reflectance) T model
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Why 2.2 um is not used in our algori y = | {nT1020nm e (

InT1627nm Final solution (x, S,)

T: Transmitt_ance _ (R odger s 2000)
T: Cloud opitcal thickness

R: Effective radius ) i
Sa=error covariance matrix for a priori

COD and Re values Se=error covariance matrix model-measurements
a) Error in calibration (1% in In(solar calibration cost); b) 20% in surf reflectance; ¢) 20% in assu n
Sa and Se are with non-diagonal the simulations with random perturbations in those parameters ( 100 simulation for each) are u'se |
Chiba  Hedo  Fukue elements=0 determine the diagonal elements of Se &
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Uncertainty in measured .
signal increases with the
increase of wavelength
(AERONET sun
photometer observes up
toonly ~ 1.6 um)
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The method has been applied to two PREDE-POM 02 measurements located at two ESR/SKYNET site ( www.euroskyrad.net) : Lindenberg

RESULTS Lindenberg Observatory, German

Lindenberg Seasonal Cloud Cover

2017, Winter _". & | 2017,Winter 2018,Winter
mode 3.8155, 2018,Winter U oi mode 10.328, mode 6.9715,

median 2.226 mode 2.919, . median 4.074 | median 4
median 3
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2017,Spring = 2017,Spring 2018,Spring

2018,Spring
mode 11.679, od 5.412 mode 11.271, mode 10.492,

median 3 median 2.711 median 3

median 3

2017,Summer | 2018,Summer

mode 13.984, % mode 12.965, 2017,Summer 2018,Summer | |

median 3 < median 3 mode 10.22, mode 10.338, | |
median 3 median 4

2017,Autumn
mode 10.982,
median 2.106

2017,Autumn
mode 10.9395,
median 4.054

N —— e LR

Aum COD Mode in Winter for both the years

Minimum. COD median in Februa.ry, Re Mode always within 10.2-11.2 pm, with the exception of Winter 2018 with the smallest
corresponding to the smallest particles particles ( 7 um); Particles larger and COD smaller than in Burjassot ; smaller COD in 2018
60 60 i’?
2017 ,Winter 2018,Winter ,Winter inter
mode 23.856W1) mode 18.678, fnoggevg.sfm, f:;:;v:m;ez,

Burjassot is 10km east from the o
coast, so it is frequently affected by ©
low maritime clouds.

median 11 median 4 median 3.23

median 14
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Pluviometry is higher in autumn 2017,Spring 2018,Spring 2017,Spring |
than oth 3 i
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2018,Summer
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$ 2017,Summer (& mode 16.4105 2017,Summer mmer
l 0100 mode 15.178 dian 3.553 , mode 7.939, mode 8.016,
o _ . , median 3.55 median 2.507 median 2.975
) median 3
1
2017,Autumn 2017,Autumn
mode 20.4255, mode 9.0115,
i median 2.895 median 3.039
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Months Months
2017: the higher is COD medians the larger are Minimum COD Mode in Summer for both the years, Maximum in Winter

the particles Minimum Re Mode in Summer (8 um), Maximum in Winter
N *; Particles smaller and COD greater than in Lindenberg ; smaller COD in Win and Spr 2018
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