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ABSTRACT

While wind energy provides significant benefits towards power

generation and sustainability, these systems are largely

weather-dependent and are sensitive to atmospheric conditions

such as extreme wind events. Wind ramp events are a type of

extreme wind event which can result in operational risks,

blackouts and impact grid stability. These sudden fluctuations

in wind speeds can span from minutes to hours and are

relevant to the Caribbean region due to the atmospheric

behaviour of the region impacting wind speeds and the

potential integration of wind energy. This proposal seminar

introduces a definition-classification-association-forecasting

framework for investigating wind ramp events in the Caribbean

and identifying sub-regions vulnerable to such events. In

particular, a new weather regime classification is proposed to

identify which weather regimes and atmospheric drivers

influence the occurrence and characteristics of these events. A

forecasting model will be developed using machine learning

and the classification system to enhance predictability. This

study aims to improve the understanding and forecasting

reliability of wind ramp events to aid in a more resilient

integration of wind energy in the Caribbean region.
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