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Measurements  (BSRN)

Hourly horizontal global irradiance [Wh/m2h]

SolarGis

average GHI = 594 [Wh/m2h]

number of values  = 30159

mbd   =  -1 %

sd      = 9 %
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Measurements  (BSRN)

Daily horizontal global irradiation [kWh/m2h]

SolarGis

average GHI = 6.2 [kWh/m2]

number of values  = 2897

mbd   =  -1 %

sd      = 5 %
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Measurements  (BSRN)

Monthly horizontal global irradiation [kWh/m2h]

SolarGis

average GHI = 187 [kWh/m2]

number of values  = 96

mbd   =  -1 %

sd      =  3 %
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Monthly horizontal global irradiation [kWh/m2h]

SolarGis

Tamanrasset 2004 - 2011

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

� Cumulated�frequency�of�occurrence

Global�irradiance�[W/m2]

Bias�frequency�of�occurrence

Tamanrasset�2004-2011��������������SolarGIS�������������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

Tamanrasset�2004-2011��������������SolarGIS�������������Global�irradiance

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

� Cumulated�frequency�of�occurrence

Global�irradiance�[W/m2]

Bias�frequency�of�occurrence

Tamanrasset�2004-2011��������������SolarGIS�������������Global�irradiance���������������April

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

� Cumulated�frequency�of�occurrence

Global�irradiance�[W/m2]

Bias�frequency�of�occurrence

Tamanrasset�2004-2011��������������SolarGIS�������������Global�irradiance���������������August



0

200

400

600

800

1000

0 200 400 600 800 1000

Measurements  (BSRN)

Hourly normal beam irradiance [Wh/m2h]

SolarGis

average DNI = 604 [Wh/m2h]

number of values  = 30159

mbd   =  2 %

sd      = 21 %
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Measurements  (BSRN)

Daily normal beam irradiation [kWh/m2h]

SolarGis

average DNI = 6.3 [kWh/m2]

number of values  = 2897

mbd   =  2 %

sd      = 15 %
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Measurements  (BSRN)

Monthly normal beam irradiation [kWh/m2h]

SolarGis

average DNI = 190 [kWh/m2]

number of values  = 96

mbd   =  2 %

sd      = 5 %
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SolarGis

average DNI = 190 [kWh/m2]
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Measurements  (BSRN)

Monthly normal beam irradiation [kWh/m2h]

SolarGis

Tamanrasset 2004 - 2011

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

� Cumulated�frequency�of�occurrence

Beam�irradiance�[W/m2]

Bias�frequency�of�occurrence

Tamanrasset�2004-2011��������������SolarGIS�������������Beam�irradiance

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

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

Beam�irradiance�[W/m2]

Bias�frequency�of�occurrence

Tamanrasset�2004-2011��������������SolarGIS�������������Beam�irradiance

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

� Cumulated�frequency�of�occurrence

Beam�irradiance�[W/m2]

Bias�frequency�of�occurrence

Tamanrasset�2004-2011��������������SolarGIS�������������Beam�irradiance���������������April

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

� Cumulated�frequency�of�occurrence

Beam�irradiance�[W/m2]

Bias�frequency�of�occurrence

Tamanrasset�2004-2011��������������SolarGIS�������������Beam�irradiance���������������August



0

100

200

300

400

500

600

0 100 200 300 400 500 600

Measurements  (BSRN)

Hourly horizontal diffuse irradiance [Wh/m2h]

SolarGis

average DHI = 182 [Wh/m2h]

number of values  = 30159

mbd   =  -4 %

sd      = 36 %
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Measurements  (BSRN)

Daily horizontal diffuse irradiation [kWh/m2h]

SolarGis

average DHI = 1.89 [kWh/m2]

number of values  = 2897

mbd   =  -4 %

sd      = 25 %
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Measurements  (BSRN)

Monthly horizontal diffuse irradiation [kWh/m2h]

SolarGis

average DHI = 57 [kWh/m2]

number of values  = 96

mbd   =  -4 %

sd      = 9 %
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Measurements  (BSRN)

Monthly horizontal diffuse irradiation [kWh/m2h]

SolarGis
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Measurements  (BSRN) SolarGis

Solar elevation

Beam clearness index Kb = DNI / Io Tamanrasset 2004 - 2011SolarGis
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Monthly horizontal global irradiation [kWh/m2h] SolarGis Tamanrasset 2004 - 2011
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Measurements  (BSRN)

Hourly horizontal global irradiance [Wh/m2h]

Helioclim v3

average GHI = 597 [Wh/m2h]

number of values  = 25818

mbd   =  2 %

sd      = 13 %
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Measurements  (BSRN)

Daily horizontal global irradiation [kWh/m2h]

Helioclim v3

average GHI = 6.2 [kWh/m2]

number of values  = 2492

mbd   =  2 %

sd      = 9 %
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Measurements  (BSRN)

Monthly horizontal global irradiation [kWh/m2h]

Helioclim v3

average GHI = 186 [kWh/m2]

number of values  = 83

mbd   =  2 %

sd      =  5 %
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Measurements  (BSRN)

Monthly horizontal global irradiation [kWh/m2h]

Helioclim v3
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Measurements  (BSRN)

Hourly normal beam irradiance [Wh/m2h]

Helioclim v3

average DNI = 610 [Wh/m2h]

number of values  = 25818

mbd   =  15 %

sd      = 38 %
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Measurements  (BSRN)

Daily normal beam irradiation [kWh/m2h]

Helioclim v3

average DNI = 6.3 [kWh/m2]

number of values  = 2492

mbd   =  15 %

sd      = 32 %
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Measurements  (BSRN)

Monthly normal beam irradiation [kWh/m2h]

Helioclim v3

average DNI = 190 [kWh/m2]

number of values  = 83

mbd   =  15 %

sd      = 20 %
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Helioclim v3

average DNI = 190 [kWh/m2]

number of values  = 83

mbd   =  15 %

sd      = 20 %
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Measurements  (BSRN)

Monthly normal beam irradiation [kWh/m2h]

Helioclim v3
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Measurements  (BSRN)

Hourly horizontal diffuse irradiance [Wh/m2h]

Helioclim v3

average DHI = 182 [Wh/m2h]

number of values  = 25818

mbd   =  -32 %

sd      = 58 %
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Measurements  (BSRN)

Daily horizontal diffuse irradiation [kWh/m2h]

Helioclim v3

average DHI = 1.88 [kWh/m2]

number of values  = 2492

mbd   =  -32 %

sd      = 48 %
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Measurements  (BSRN)

Monthly horizontal diffuse irradiation [kWh/m2h]

Helioclim v3

average DHI = 56 [kWh/m2]

number of values  = 83

mbd   =  -32 %

sd      = 30 %
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Measurements  (BSRN)

Monthly horizontal diffuse irradiation [kWh/m2h]

Helioclim v3

Tamanrasset 2004 - 2011

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

� Cumulated�frequency�of�occurrence

Diffuse�irradiance�[W/m2]

Bias�frequency�of�occurrence

Tamanrasset�2004-2011��������������Helioclim�v3�������������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

Tamanrasset�2004-2011��������������Helioclim�v3�������������Diffuse�irradiance

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

� Cumulated�frequency�of�occurrence

Diffuse�irradiance�[W/m2]

Bias�frequency�of�occurrence

Tamanrasset�2004-2011��������������Helioclim�v3�������������Diffuse�irradiance���������������April

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

� Cumulated�frequency�of�occurrence

Diffuse�irradiance�[W/m2]

Bias�frequency�of�occurrence

Tamanrasset�2004-2011��������������Helioclim�v3�������������Diffuse�irradiance���������������August



-500

-400

-300

-200

-100

0

100

200

300

400

500

0 0.2 0.4 0.6 0.8 1

Helioclim v3

MBD =
SD    =

2%

13%

Modified clearness index Kt'

overcast                                       intermediate 

Global irradiance bias [Wh/m2h]

clear

Tamanrasset 2004 - 2011

-500

-400

-300

-200

-100

0

100

200

300

400

500

0 0.2 0.4 0.6 0.8 1

Helioclim v3

MBD =
SD    =

15%

38%

Modified clearness index Kt'

overcast                                       intermediate 

Beam irradiance bias [Wh/m2h] Tamanrasset 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  (BSRN) Helioclim v3

Solar elevation

Clearness index Kt = GHI / Io sin(h) Tamanrasset 2004 - 2011Helioclim v3
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Measurements  (BSRN) Helioclim v3

Solar elevation

Beam clearness index Kb = DNI / Io Tamanrasset 2004 - 2011Helioclim v3
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Monthly horizontal global irradiation [kWh/m2h] Helioclim v3 Tamanrasset 2004 - 2011
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Measurements  (BSRN)

Hourly horizontal global irradiance [Wh/m2h]

Solemi (aerocom)

average GHI = 597 [Wh/m2h]

number of values  = 29252

mbd   =  -2 %

sd      = 11 %
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Measurements  (BSRN)

Daily horizontal global irradiation [kWh/m2h]

Solemi (aerocom)

average GHI = 6.2 [kWh/m2]

number of values  = 2805

mbd   =  -1 %

sd      = 6 %
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Measurements  (BSRN)

Monthly horizontal global irradiation [kWh/m2h]

Solemi (aerocom)

average GHI = 188 [kWh/m2]

number of values  = 93

mbd   =  -2 %

sd      =  3 %
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Measurements  (BSRN)

Monthly horizontal global irradiation [kWh/m2h]

Solemi (aerocom)
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Measurements  (BSRN)

Hourly normal beam irradiance [Wh/m2h]

Solemi (aerocom)

average DNI = 603 [Wh/m2h]

number of values  = 29252

mbd   =  -11 %

sd      = 29 %
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Measurements  (BSRN)

Daily normal beam irradiation [kWh/m2h]

Solemi (aerocom)

average DNI = 6.3 [kWh/m2]

number of values  = 2805

mbd   =  -10 %

sd      = 23 %
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Measurements  (BSRN)

Monthly normal beam irradiation [kWh/m2h]

Solemi (aerocom)

average DNI = 190 [kWh/m2]

number of values  = 93

mbd   =  -11 %

sd      = 11 %
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Measurements  (BSRN)

Solemi (aerocom)

average DNI = 190 [kWh/m2]

number of values  = 93

mbd   =  -11 %

sd      = 11 %
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Monthly normal beam irradiation [kWh/m2h]

Solemi (aerocom)
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Measurements  (BSRN)

Hourly horizontal diffuse irradiance [Wh/m2h]

Solemi (aerocom)

average DHI = 183 [Wh/m2h]

number of values  = 29252

mbd   =  19 %

sd      = 52 %
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Measurements  (BSRN)

Daily horizontal diffuse irradiation [kWh/m2h]

Solemi (aerocom)

average DHI = 1.91 [kWh/m2]

number of values  = 2805

mbd   =  18 %

sd      = 38 %
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Measurements  (BSRN)

Monthly horizontal diffuse irradiation [kWh/m2h]

Solemi (aerocom)

average DHI = 58 [kWh/m2]

number of values  = 93

mbd   =  19 %

sd      = 16 %
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average GHI = 595 [Wh/m2h]

number of values  = 29904
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Tamanrasset 2004 - 2011

0

50

100

150

200

250

300

0 50 100 150 200 250 300

Measurements  (BSRN)

Monthly horizontal global irradiation [kWh/m2h]

MeteoSwiss

Tamanrasset 2004 - 2011

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

� Cumulated�frequency�of�occurrence

Global�irradiance�[W/m2]

Bias�frequency�of�occurrence

Tamanrasset�2004-2011��������������MeteoSwiss�������������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

Tamanrasset�2004-2011��������������MeteoSwiss�������������Global�irradiance

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

� Cumulated�frequency�of�occurrence

Global�irradiance�[W/m2]

Bias�frequency�of�occurrence

Tamanrasset�2004-2011��������������MeteoSwiss�������������Global�irradiance���������������April

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

� Cumulated�frequency�of�occurrence

Global�irradiance�[W/m2]

Bias�frequency�of�occurrence

Tamanrasset�2004-2011��������������MeteoSwiss�������������Global�irradiance���������������August



0

200

400

600

800

1000

0 200 400 600 800 1000

Measurements  (BSRN)

Hourly normal beam irradiance [Wh/m2h]

MeteoSwiss
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number of values  = 29904
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Hourly horizontal diffuse irradiance [Wh/m2h]

MeteoSwiss

average DHI = 182 [Wh/m2h]

number of values  = 29904

mbd   =  17 %
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Measurements  (BSRN)

Hourly horizontal global irradiance [Wh/m2h]

EnMetSol

average GHI = 592 [Wh/m2h]

number of values  = 19907

mbd   =  -1 %

sd      = 12 %
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EnMetSol
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number of values  = 64

mbd   =  -1 %

sd      =  3 %
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Hourly normal beam irradiance [Wh/m2h]

EnMetSol

average DNI = 603 [Wh/m2h]

number of values  = 19907

mbd   =  11 %

sd      = 31 %
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number of values  = 1924

mbd   =  11 %
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