
0

200

400

600

800

1000

0 200 400 600 800 1000

Measurements  (WRDC)

Hourly horizontal global irradiance [Wh/m2h]

SolarGis

average GHI = 237 [Wh/m2h]

number of values  = 33712

mbd   =  -4 %
sd      = 26 %
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Daily horizontal global irradiation [kWh/m2h]

SolarGis

average GHI = 2.8 [kWh/m2]

number of values  = 2830

mbd   =  -3 %

sd      = 11 %
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Measurements  (WRDC)

Monthly horizontal global irradiation [kWh/m2h]

SolarGis

average GHI = 86 [kWh/m2]

number of values  = 93

mbd   =  -4 %

sd      =  4 %
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Measurements  (WRDC)

Hourly normal beam irradiance [Wh/m2h]

SolarGis

average DNI = 224 [Wh/m2h]

number of values  = 33712

mbd   =  -22 %

sd      = 52 %
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Measurements  (WRDC)

Daily normal beam irradiation [kWh/m2h]

SolarGis

average DNI = 2.7 [kWh/m2]

number of values  = 2830

mbd   =  -19 %

sd      = 25 %
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Monthly normal beam irradiation [kWh/m2h]

SolarGis

average DNI = 81 [kWh/m2]

number of values  = 93

mbd   =  -22 %

sd      = 11 %
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Measurements  (WRDC)

Hourly horizontal diffuse irradiance [Wh/m2h]

SolarGis

average DHI = 122 [Wh/m2h]

number of values  = 33712

mbd   =  12 %

sd      = 32 %
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Measurements  (WRDC)

Daily horizontal diffuse irradiation [kWh/m2h]

SolarGis

average DHI = 1.45 [kWh/m2]

number of values  = 2830

mbd   =  11 %

sd      = 18 %
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Measurements  (WRDC)

Monthly horizontal diffuse irradiation [kWh/m2h]

SolarGis

average DHI = 44 [kWh/m2]

number of values  = 93

mbd   =  12 %

sd      = 7 %
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Measurements  (WRDC)

Hourly horizontal global irradiance [Wh/m2h]

Helioclim v3

average GHI = 235 [Wh/m2h]

number of values  = 33748

mbd   =  4 %
sd      = 30 %
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Measurements  (WRDC)

Daily horizontal global irradiation [kWh/m2h]

Helioclim v3

average GHI = 2.8 [kWh/m2]

number of values  = 2788

mbd   =  3 %

sd      = 18 %
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Measurements  (WRDC)

Monthly horizontal global irradiation [kWh/m2h]

Helioclim v3

average GHI = 86 [kWh/m2]

number of values  = 92

mbd   =  4 %

sd      =  12 %
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Helioclim v3

Valentia 2004 - 2009

-200 -150 -100 -50 0 50 100 150 200

� Cumulated�frequency�of�occurrence

Global�irradiance�[W/m2]

Bias�frequency�of�occurrence

Valentia�2004-2011��������������Helioclim�v3�������������Global�irradiance

-200 -150 -100 -50 0 50 100 150 200

� February
� April
� June
� August
� Oktober
� December
� Year

Global�irradiance�[W/m2]

Bias�frequency�of�occurrence

Valentia�2004-2011��������������Helioclim�v3�������������Global�irradiance

-200 -150 -100 -50 0 50 100 150 200

� Cumulated�frequency�of�occurrence

Global�irradiance�[W/m2]

Bias�frequency�of�occurrence

Valentia�2004-2011��������������Helioclim�v3�������������Global�irradiance���������������April

-200 -150 -100 -50 0 50 100 150 200

� Cumulated�frequency�of�occurrence

Global�irradiance�[W/m2]

Bias�frequency�of�occurrence

Valentia�2004-2011��������������Helioclim�v3�������������Global�irradiance���������������August



0

200

400

600

800

1000

0 200 400 600 800 1000

Measurements  (WRDC)

Hourly normal beam irradiance [Wh/m2h]

Helioclim v3

average DNI = 223 [Wh/m2h]

number of values  = 33748

mbd   =  3 %

sd      = 64 %
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Measurements  (WRDC)

Daily normal beam irradiation [kWh/m2h]

Helioclim v3

average DNI = 2.7 [kWh/m2]

number of values  = 2788

mbd   =  2 %

sd      = 40 %
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Monthly normal beam irradiation [kWh/m2h]

Helioclim v3

average DNI = 82 [kWh/m2]

number of values  = 92

mbd   =  3 %

sd      = 24 %
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Monthly normal beam irradiation [kWh/m2h]

Helioclim v3
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Measurements  (WRDC)

Hourly horizontal diffuse irradiance [Wh/m2h]

Helioclim v3

average DHI = 121 [Wh/m2h]

number of values  = 33748

mbd   =  -5 %

sd      = 37 %
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Measurements  (WRDC)

Daily horizontal diffuse irradiation [kWh/m2h]

Helioclim v3

average DHI = 1.46 [kWh/m2]

number of values  = 2788

mbd   =  -4 %

sd      = 23 %
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Measurements  (WRDC)

Monthly horizontal diffuse irradiation [kWh/m2h]

Helioclim v3

average DHI = 44 [kWh/m2]

number of values  = 92

mbd   =  -5 %

sd      = 5 %
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Measurements  (WRDC)

Hourly horizontal global irradiance [Wh/m2h]

Solemi (aerocom)

average GHI = 240 [Wh/m2h]

number of values  = 32870

mbd   =  3 %
sd      = 34 %
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Measurements  (WRDC)

Daily horizontal global irradiation [kWh/m2h]

Solemi (aerocom)

average GHI = 2.8 [kWh/m2]

number of values  = 2830

mbd   =  3 %

sd      = 16 %
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Measurements  (WRDC)

Monthly horizontal global irradiation [kWh/m2h]

Solemi (aerocom)

average GHI = 85 [kWh/m2]

number of values  = 93

mbd   =  3 %

sd      =  6 %
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Measurements  (WRDC)

Hourly normal beam irradiance [Wh/m2h]

Solemi (aerocom)

average DNI = 227 [Wh/m2h]

number of values  = 32870

mbd   =  -25 %

sd      = 68 %
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Daily normal beam irradiation [kWh/m2h]

Solemi (aerocom)

average DNI = 2.6 [kWh/m2]

number of values  = 2830

mbd   =  -23 %

sd      = 40 %
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Monthly normal beam irradiation [kWh/m2h]

Solemi (aerocom)

average DNI = 80 [kWh/m2]

number of values  = 93

mbd   =  -25 %

sd      = 16 %
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Solemi (aerocom)

average DNI = 80 [kWh/m2]

number of values  = 93

mbd   =  -25 %

sd      = 16 %
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Measurements  (WRDC)

Hourly horizontal diffuse irradiance [Wh/m2h]

Solemi (aerocom)

average DHI = 124 [Wh/m2h]

number of values  = 32870

mbd   =  30 %

sd      = 58 %

Valentia 2004 - 2011

0

1

2

3

4

5

6

0 1 2 3 4 5 6

Measurements  (WRDC)

Daily horizontal diffuse irradiation [kWh/m2h]

Solemi (aerocom)

average DHI = 1.44 [kWh/m2]

number of values  = 2830

mbd   =  26 %

sd      = 39 %
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Monthly horizontal diffuse irradiation [kWh/m2h]

Solemi (aerocom)

average DHI = 44 [kWh/m2]

number of values  = 93

mbd   =  30 %

sd      = 21 %
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Hourly horizontal global irradiance [Wh/m2h]

MeteoSwiss

average GHI = 243 [Wh/m2h]

number of values  = 32334

mbd   =  2 %
sd      = 34 %
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number of values  = 2792

mbd   =  2 %
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Hourly normal beam irradiance [Wh/m2h]

MeteoSwiss

average DNI = 228 [Wh/m2h]

number of values  = 32334

mbd   =  -2 %

sd      = 63 %
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number of values  = 2792
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Measurements  (WRDC)

Hourly horizontal diffuse irradiance [Wh/m2h]

MeteoSwiss

average DHI = 125 [Wh/m2h]

number of values  = 32334

mbd   =  4 %

sd      = 40 %
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average DHI = 1.45 [kWh/m2]

number of values  = 2792

mbd   =  4 %
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average DHI = 43 [kWh/m2]

number of values  = 93

mbd   =  4 %

sd      = 7 %

Valentia 2004 - 2011

0

20

40

60

80

100

0 20 40 60 80 100

Measurements  (WRDC)

Monthly horizontal diffuse irradiation [kWh/m2h]

MeteoSwiss

Valentia 2004 - 2011

-200 -150 -100 -50 0 50 100 150 200

� Cumulated�frequency�of�occurrence

Diffuse�irradiance�[W/m2]

Bias�frequency�of�occurrence

Valentia�2004-2011��������������MeteoSwiss�������������Diffuse�irradiance

-200 -150 -100 -50 0 50 100 150 200

� February
� April
� June
� August
� Oktober
� December
� Year

Diffuse�irradiance�[W/m2]

Bias�frequency�of�occurrence

Valentia�2004-2011��������������MeteoSwiss�������������Diffuse�irradiance

-200 -150 -100 -50 0 50 100 150 200

� Cumulated�frequency�of�occurrence

Diffuse�irradiance�[W/m2]

Bias�frequency�of�occurrence

Valentia�2004-2011��������������MeteoSwiss�������������Diffuse�irradiance���������������April

-200 -150 -100 -50 0 50 100 150 200

� Cumulated�frequency�of�occurrence

Diffuse�irradiance�[W/m2]

Bias�frequency�of�occurrence

Valentia�2004-2011��������������MeteoSwiss�������������Diffuse�irradiance���������������August



-500

-400

-300

-200

-100

0

100

200

300

400

500

0 0.2 0.4 0.6 0.8 1

MeteoSwiss

MBD =
SD    =

2%
34%

Modified clearness index Kt'

overcast                                       intermediate 

Global irradiance bias [Wh/m2h]

clear

Valentia 2004 - 2011

-500

-400

-300

-200

-100

0

100

200

300

400

500

0 0.2 0.4 0.6 0.8 1

MeteoSwiss

MBD =
SD    =

-2%
63%

Modified clearness index Kt'

overcast                                       intermediate 

Beam irradiance bias [Wh/m2h] Valentia 2004 - 2011

clear

0

0.2

0.4

0.6

0.8

1

1.2

0 10 20 30 40 50 60 70 80

Measurements  (WRDC) MeteoSwiss

Solar elevation

Clearness index Kt = GHI / Io sin(h) Valentia 2004 - 2011MeteoSwiss

0

0.2

0.4

0.6

0.8

1

0 10 20 30 40 50 60 70 80

Measurements  (WRDC) MeteoSwiss

Solar elevation

Beam clearness index Kb = DNI / Io Valentia 2004 - 2011MeteoSwiss

0

20

40

60

80

100

120

140

160

180

200

0 1 2 3 4 5 6 7 8 9 10 11 12 13

 Measurements

 MeteoSwiss

Monthly horizontal global irradiation [kWh/m2h] MeteoSwiss Valentia 2004 - 2011

Month of the year

0

20

40

60

80

100

120

140

160

180

0 1 2 3 4 5 6 7 8 9 10 11 12 13

 Measurements

 MeteoSwiss

Monthly normal beam irradiation [kWh/m2h] MeteoSwiss Valentia 2004 - 2011

Month of the year

0

15

30

45

60

75

90

0 1 2 3 4 5 6 7 8 9 10 11 12 13

 Measurements

 MeteoSwiss

Monthly horizontal diffuse irradiation [kWh/m2h] MeteoSwiss Valentia 2004 - 2011

Month of the year



0

200

400

600

800

1000

0 200 400 600 800 1000

Measurements  (WRDC)

Hourly horizontal global irradiance [Wh/m2h]

EnMetSol

average GHI = 241 [Wh/m2h]

number of values  = 32081

mbd   =  -2 %
sd      = 29 %
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EnMetSol

average GHI = 2.8 [kWh/m2]

number of values  = 2733

mbd   =  -1 %

sd      = 11 %
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EnMetSol

average GHI = 86 [kWh/m2]

number of values  = 90

mbd   =  -2 %

sd      =  5 %

Valentia 2004 - 2011

0

50

100

150

200

250

300

0 50 100 150 200 250 300

Measurements  (WRDC)

Monthly horizontal global irradiation [kWh/m2h]

EnMetSol

Valentia 2004 - 2011

-200 -150 -100 -50 0 50 100 150 200

� Cumulated�frequency�of�occurrence

Global�irradiance�[W/m2]

Bias�frequency�of�occurrence

Valentia�2004-2011��������������EnMetSol�������������Global�irradiance

-200 -150 -100 -50 0 50 100 150 200

� February
� April
� June
� August
� Oktober
� December
� Year

Global�irradiance�[W/m2]

Bias�frequency�of�occurrence

Valentia�2004-2011��������������EnMetSol�������������Global�irradiance

-200 -150 -100 -50 0 50 100 150 200

� Cumulated�frequency�of�occurrence

Global�irradiance�[W/m2]

Bias�frequency�of�occurrence

Valentia�2004-2011��������������EnMetSol�������������Global�irradiance���������������April

-200 -150 -100 -50 0 50 100 150 200

� Cumulated�frequency�of�occurrence

Global�irradiance�[W/m2]

Bias�frequency�of�occurrence

Valentia�2004-2011��������������EnMetSol�������������Global�irradiance���������������August



0

200

400

600

800

1000

0 200 400 600 800 1000

Measurements  (WRDC)

Hourly normal beam irradiance [Wh/m2h]

EnMetSol

average DNI = 226 [Wh/m2h]

number of values  = 32081

mbd   =  -12 %

sd      = 51 %
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EnMetSol

average DNI = 2.6 [kWh/m2]

number of values  = 2733

mbd   =  -10 %

sd      = 23 %
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number of values  = 90

mbd   =  -12 %
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Measurements  (WRDC)

Hourly horizontal diffuse irradiance [Wh/m2h]

EnMetSol

average DHI = 124 [Wh/m2h]

number of values  = 32081

mbd   =  10 %

sd      = 32 %
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Daily horizontal diffuse irradiation [kWh/m2h]

EnMetSol

average DHI = 1.46 [kWh/m2]

number of values  = 2733

mbd   =  9 %

sd      = 15 %
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number of values  = 90

mbd   =  10 %

sd      = 6 %
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Measurements  (WRDC)

Hourly horizontal global irradiance [Wh/m2h]

IrSOLaV

average GHI = 257 [Wh/m2h]

number of values  = 23218

mbd   =  1 %
sd      = 33 %
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Daily horizontal global irradiation [kWh/m2h]

IrSOLaV

average GHI = 2.9 [kWh/m2]

number of values  = 2096

mbd   =  1 %

sd      = 17 %
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Monthly horizontal global irradiation [kWh/m2h]

IrSOLaV

average GHI = 87 [kWh/m2]

number of values  = 69

mbd   =  1 %

sd      =  5 %
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Measurements  (WRDC)

Hourly normal beam irradiance [Wh/m2h]

IrSOLaV

average DNI = 246 [Wh/m2h]

number of values  = 23218

mbd   =  2 %

sd      = 73 %
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Daily normal beam irradiation [kWh/m2h]

IrSOLaV

average DNI = 2.7 [kWh/m2]
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