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Abstract

We estimated the distant cloud cover by the all-sky image data for forecasting amount of solar energy for short periods. It is
confirmed that the time variation of estimated cloud cover is leading and having similar shape to the observed solar radiation.
The main result in this study is as follows. (1) According to the image processing results of the cloud, the JPEG data almost
similar to RAW data. Therefore, JPEG data file is small memory capacity, high resolution and it is superior as image data
collection file format. (2)The ceilometer observes the cloud cover in 7/3 rad around the zenith. To the observed solar radiation,
the time variation of estimated cloud cover is similar, but also lagged. (3)We presented the estimating method of distant cloud
cover by using saturation level of the all-sky cloud image. To the observed solar radiation, the time variation of estimated-distant
cloud cover is similar and leading for several ten minutes from several minute. (4)The data to use for an estimate of distant

cloud cover is obtained by all-sky image camera with the GPS timer. Therefore, the presented method will be feasible easily.
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Fig.2  Setting situation of all-sky image system
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Table 1 Coefficient of solar radiation and cloud cover

F1 ARMELERET—X L OMEMNT

Coefficient of cloud cover
Month and solar radiation
Case / Time
Day Lower Middle Upper Total
layer layer layer o
1 9/24 12:00-13:40 0.00 0.58 0.79 0.89
2 102 12:00-13:00 0.00 0.12 049 0.48
3 1031 13:30-14:15 0.13 0.09 0.29 0.08
4 1173 12:35-13:40 0.40 047 0.15 0.50
5 119 9:30-11:15 0.45 0711 0.36 0.74
6 1113 10:00-11:30 0.25 0.78 0.25 0.92
7 | 11713 | 11:30-13:00 0.10 0.71 0.35 0.66
8 11719 | 12:35-13:40 0.53 0.12 0.27 0.02
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Fig. 3 Meshes of 50x50 pixels on cloud image
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Table 2 Correlation coefficient for various saturation levels Szev

between estimated and observed cloud cover

#2  SweviTHT DHEEER & FEHER OISR
Saturation Correlation Saturation Correlation
Level coefficient Level coefficient
SLev C SLev C
1 0.652 8 0.962
2 0.785 9 0.968
3 0.863 10t 0.970
4 0.907 11 0.965
5 0.932 12 0.931
6" 0.942 13 0.861
7 0.951 14 0.771

+: Saturation level used in Fig.7( S.ev=6)
+1: Optimum saturation level ( Szer*=10)

Table 3 Correlation coefficient of estimated cloud cover and

observed ones (eight cases in 2012)

K3 WEER L ENMEZOMBERE (2012 40 8 fi)
Month Saturation Correlation Notes
Case / Time level coefficient S,
Day Siev* c (C>0.85)
1 924 12:00-13:40 3 0.93 1to 10
2 10/2 12:00-13:00 16 0.74
3 10/31 13:30-14:15 6 0.95 2to 17
4 11/3 12:35-13:40 4 0.89 2to 10
5 11/9 9:30-11:15 6 0.95 4t0 10
6 11/13 10:00-11:30 10 0.97 5to 15
7 11/13 11:30-13:00 10 0.99 3to 16
8 11/19 12:35-13:40 12 0.85 12to 16
S ey *:Optimum saturation level

C =097, Spev =3~131Z%F LT C>0.85 T, LLEMIEVFHEE
PERSFEIRTE A, 20X 512, BRI WETHD S iz
XLT, HBIRE C ORI VERE LN D Z L1
EEHEERICBT 2 S fEOIENB S LS4 5.
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Fig.11 Estimated cloud cover for various kinds of Srerv
(Nov. 13, 2012)
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Fig.12 Cross-correlation of estimated cloud cover and observed
solar radiation(Nov. 13, 2012)
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Fig.13 Time variation of estimated cloud cover Cy(f) and
observed solar radiation (77eqs =5min)
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Fig.15 Various time variations of estimated cloud cover
and observed solar radiation
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Table 4 Variation comparison of estimated cloud cover and
observed solar radiation(eight cases in 2012)
K4 HEEEL L N A FRER O ik
(201249 A~TAl 11 A ® 8 f)

Month x:lﬁf Used s ofU.Z'ZZ:Z valuos
Case i Time
Day Fiug] g2 | Sv* | Com™ T Sty | Com Tt
[min] [min]
1 Y4 | 1200-1340 @ 12 -0.54 17 7 -093 18
2 102 | 1200-13:00 @ 12 -077 17 7 -075 16
3 10731 | 1330-14:15 €] 3 -0.93 5 7 -0.86 &
4 1173 | 12351340 @ 5 -0.88 20 7 -087 21
5 1118 9:30-1115 @ 8 -0.78 9 7 -075 11
3 11413 | 10:00-11:30 @ 4 -0.97 5 7 -0.96 5
7 11413 | 11:30-13:00 @ 4 -0.96 8 7 -092 3
g 11719 | 12351340 @ 6 -0.70 11 7 -0.69 15
Average 7 -0.87 7 -0.84

Spgr*: Optimum saturation level

Corr*: Minimum correlation coefficient of estimated cloud cover
and observed solar radiation

Tiead ® Time at mmmmum valie of &, obtamed by using &' er*
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