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500 hPa Geopotential, 02.04.2014
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Simulated Aerosol Optical Depth (550 nm)
03.04.2014, 18:00 UTC
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Simulated Aerosol Optical Depth (550 nm)
05.04.2014, 12:00 UTC

60°N —

1.5

45°N —

. ' ¥ 0.5

e o

158°N - ’A" ’ 0.1
QB A

30°N

0° ' -
| | | | |
30°W 15°W 0° 15°E 30°E 45°E 60°E
r:&?ﬁl ????? \ i1 /meteolcontrol H ; >
Deutscher Wetterdienst nalae ' Photovoltaikertragsreduktion durch Saharastaub ®
Wetter und Klima aus einer Hand N Kartsruher institus for Technologle Energy & Weather Services
fundsoa e -



. . Deutscher Wetterdienst
M Otlvatlon Wetter und Klima aus einer Hand N ‘

Solar Power day-ahead forecast and observation
05.04.2014
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Photovoltaic (PV) Power in Germany

Net installed capacity,
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PV in Germany, 2015:
=>» 1,5 Million PV-panels

=»~ 40 GW net installed
capacity

=2 7,5 % of net energy
demand covered by PV

=» on sunny days, up to 50 %
of instantaneous energy
demand covered by PV
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Challenge of Saharan Dust Outbreaks
for PV-power forecasting:

=» NWP Forecast errors
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=» Polluted PV-modules
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Main objective:

=» Improvement of PV-power forecasts during Saharan dust outbreaks on a
regional and national scale

Therefore:
=» Use and improvement of the model system ICON-ART
* dust emission
* optical properties of mineral dust
* washout / deposition of aerosols
=» High quality observations
=» Consideration of polluted PV-panels and cleaning due to precipitation
=» Quasi-Operational application
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ICON and ART (Aerosols and Reactive Trace Gases)

Global Regional
domain domain
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Mineral Dust in ICON-ART:;

=>» Polydisperse aerosols
=>» Modal approach: 3 modes

=» Lognormal distributions

=» Additional prognostic equations for:

=» Specific number

=» Mass mixing ratio

=» +6 equations

dN/dlog(Dp) in #/cm?

20 50 100 200 500 1000 2000 S000
Dp in nm

Figure 4.28 in Versick, 2006
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Resolution dependency B esterdienst E
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2014033000 UTC + 6 h 1(4)=1e for 4 =550 nm

mean: 0.00 std: 0.03 min: 0.00 max: 0.91
-30 -15 0 15 30 45

2 ; i . b 2 2.0
o Eﬁ}% }r\\ At W [, 1.5 -
=) gi ™5, jéii\ﬁh 1.0 E
o ) %W\%iﬂjz\ w2 0.5 :l_:
] P, 1 \\£¥° -]
- ) 4?%\ } L;\:\\FMQ 0.25 é)
I ERS== e
) MML’;&MV ) 0.01
-30 -15 15 30 25

100 , . . . 45
Deutscher Wetterdienst % .\\‘(IT LI |meteo|control Photovoltaikertragsreduktion durch Saharastaub ®
Wetter und Klima aus eine! d ey Kartsruber institu 10r Technologle Energy & Weather Services




Soil-moisture dependency e o erdlen=t E

Original Very dry soil Difference
(w_so *0.01 over N-Africa)
2004021600, +00d,12h orig 2004021600, +00d,12h mod difference (orig - mod)
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Original W_SO *0,5 W_SO *0,01
=>» Total DUST [kg] in atmosphere after 12 h:  2,25*10° 3,71¥10° 4,47*10°
+64% +98%
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Outlook ICON-ART development Wetteran lima aus diner iond E

Started Coming up

= Emission (resolution, soil moisture) 2 Washout
=>» Aerosol optical properties

Towards a continuous application at DWD:
=>» Now: start from dust free atmosphere
=>» Near Future: daily global ICON-ART runs

=>» Future: Possibly adaptive ICON-ART nest with higher resolution in case of
Saharan dust outbreak

Gefordert durch
H;%:E;Ex \ ii v meteolcontrol H i 48
Deutscher Wetterdienst A\ Photovoltaikertragsreduktion durch Saharastaub
Wetter und Klima aus einer Hand =] nstiti 10 Technokogio nergy r i
ieund does e Kartszuber institus Energy & Weather Services L



b a'sa &%
ii U |meteolcontrol :
\\‘(I I ‘ Deutscher Wetterdienst

Karlsruher Institut far Technologie Energy & Weather Services Wetter und Klima aus einer Hand . ‘

Thank You!

Photograph by Frans Lanting, National Geographic

16t EMS Annual Meeting, European Meteorological Society, Triest, Italy 12-16 September, 2016
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