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Motivation und zentrale Fragestellung
Scenarios of future energy systems with high shares of intermittent renewables rely on timeseries data of potential generation to understand renewable variability. This data may come from measured generation. Yet, these measurements are not (freely) available for all world regions [1,2]. As an alternative, reanalysis climate data, which are freely available globally are used to simulate intermittent electricity generation. [2,3,4]. However, significant regional bias is present in reanalysis data. We therefore study bias correction of ERA-5 reanalysis wind speed data in Austria and Brazil to understand if the same bias correction methods can improve timeseries in two climatically different regions.
Methodische Vorgangsweise
This work is based on ERA-5 reanalysis [5] wind speed data and on DTU’s Wind Atlas [6] mean wind speeds. Both datasets are available globally and are tested in two countries, Brazil and Austria. First, wind speeds at locations of wind parks (Brazil) or wind turbines (Austria) are determined and consequently used to simulate wind power generation with a generic power curve and information on the installed capacity. In a second step, wind speeds are bias corrected with the help of mean wind speeds of the Wind Atlas before wind power simulation. Simulated time series are then compared to time series of observed wind power generation from the National System Operator of Brazil (Operador Nacional do Sistema Eletrico, ONS [7]) and the Settlement Agency for Green Electricity (OeMAG Abwicklungsstelle für Ökostrom AG [8]). Statistical parameters (RMSE, MBE and means) are examined, as well as ranges of simulated and observed wind power generation to assess the effect of wind speed bias correction with mean wind speeds of the Wind Atlas on the quality of wind power simulation. By comparison of results in two different countries conclusions on the quality of global simulation with wind power correction will be attempted.
Ergebnisse und Schlussfolgerungen
Results show a similar outcome for bias correction of simulations of wind power generation in Brazil and Austria. Table 1 indicates that in Austria, when Wind Atlas mean wind speeds are applied for bias correction, the RMSE as well as the MBE are increased. The positive MBE and the higher mean show that performing wind speed correction leads to a considerable overestimation of observed wind power generation, but underestimates before wind speed bias correction. This is also shown in Figure 1, where before wind speed correction the simulated wind power is close, but slightly below observed wind power generation. Bias correction, however, increases simulated wind power and thus results in significant overestimation.
[bookmark: _GoBack]In Brazil the effects of wind speed bias correction with Wind Atlas data shows a similar but slightly different effect: The MBE as well as the difference to the observed mean generation are increased. The RMSE, however, unlike in the Austrian simulation, is lower after bias correction.
The model does not account for concrete turbine specifications yet, but applies a generic power curve. This may be one major source of bias in our estimates. Further work and validation are necessary to come to a definite conclusion on the usefulness of Global Wind Atlas data for bias-correction.


Table 1: Statistical parameters for comparison of observed (obs, data by OeMAG and ONS) and simulated daily wind power generation with (wpc) and without (wp) Wind Atlas mean wind speed correction in Austria (aut) and Brazil (bra)

	
	wp_aut
	wpc_aut
	obs_aut
	wp_bra
	wpc_bra
	obs_bra

	RMSE [GWh]
	1.80
	4.43
	 
	11.52
	9.93
	 

	MBE [GWh]
	-0.33
	2.85
	 
	-1.58
	3.69
	 

	Mean [GWh]
	6.68
	9.86
	7.02
	24.68
	29.95
	26.26




Figure 1: Comparison of observed (obs, data by OeMAG) and simulated daily wind power generation with (wpc) and without (wp) Wind Atlas mean wind speed correction in Austria



Figure 2: Comparison of observed (obs, data by ONS) and simulated daily wind power generation with (wpc) and without (wp) Wind Atlas mean wind speed correction in Brazil
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