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Can wind power generation forecasts be forecasted at seasonal timescales?

While forecasts of wind power generation at lead times from minutes and hours to a few days ahead have been
produced with very advanced methodologies (e.g. dynamical downscaling,machine learning or statistical
downscaling [17 ]),a number of difficulties make the provision of generation forecasts at seasonal timescales
challenging.

How much variability can be caused by extreme shortage events?

Only average 12.5% change in compound extremely low wind speed and solar radiation events may give rise
to over 30%variability in extreme shortage events,despite a mere average 1.0% change in average wind speed
and solar radiation.

How do we characterize extreme power shortage events?

We further design three metrics to characterize extreme power shortage events, including frequency (the
number of extreme power shortage events in each year), duration (hours of each extreme power shortage
event), and intensity (the total power gap in each extreme power shortage event) (Supplementary Fig. 1).

Why do solar energy shortages rise disproportionately in low- and middle-latitude countries?

However,such ascending trends are unevenly distributed worldwide,with a greater variability in low- and
middle-latitude developing countries. This uptrend in extreme shortage events is driven by extremely low
wind speed and solar radiation,particularly compound wind and solar drought,which however are strongly
disproportionated.

Do seasonal forecasts of renewable generation perform better than climatology?

A method to produce seasonal forecasts of renewable generation is presented. A unified approach that fits the
specific nature of any wind farm is employed. Some limitations of seasonal prediction systems are identified
and addressed. The generation forecasts perform better than climatology in some European regions. 1.
Introduction

How does extreme power shortage affect energy security?

As a consequence,the observed increases in extreme power shortage events will likely cause more severe
outage accidents and higher socioeconomic costs in developing economies. Thereforethe growth in extreme
power shortage events probably enlarges potential unequal burdensin terms of energy security between
developed and devel oping countries.

Energy storage at all timescales, including the seasonal scale, plays a pivotal role in enabling increased
penetration levels of wind and solar photovoltaic energy sources in power systems. Grid-integrated seasonal
energy storage can ...
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A magjor issue in quantifying potential power generation from prospective wind energy sites is the lack of
observations from heights relevant to modern wind turbines, particularly for offshore ...

2 1 1 Introduction 2 The New Zealand government recently passed a bill formalising its intention to have net
zero carbon 3 emissions by 2050 (Ministry for the Environment, 2019)1.Currently ...

Wind can be particularly valuable during the winter season when natural gas demand is high--as a direct
heating fuel in homes and businesses and as a source for power generation. Source: U.S. Energy ...

B. Measurement-based approach to wind power modeling In this approach, 30-minute wind power output data
for the years 2007 to 2011 was obtained from the BPA website [9]. For each day, ...

The reliability of variable wind-solar systems may be strongly affected by climate change. This study
uncovers uptrends in extreme power shortages during 1980-2022 dueto ...

national end-use electricity will be supplied by wind power [6]. However, solar and wind ... The monthly
variation of solar and wind generation and energy demand for the U.S. were shownin ...

wherey i ” represents the i th predicted value, y i denotes the i th observation, n is the total number of time
samples, and y & #175; isthe average of the observed values. Here, N r ...

Long-term wind power forecasting is a challenging endeavor that requires predictions that span years into the
future. Accurate forecasting is crucial for optimizing energy production, grid integration, maintenance ...

This paper proposes a wind power stochastic and extreme scenario generation method considering wind
power-temperature correlations and carries out probabilistic supply-demand balance analysis based on it.

Seasonal variations of wind power generation are taken into consideration during the ESS sizing procedure,
and the availability of power supply for peak load by spare ESS capacity is fully considered. ... 3.3 Wind ...
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