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The Alps are warming at nearly twice the global average rate, leading to more frequent and intense heat waves characterized by high temperatures and water stress. These

events threaten alpine ecosystems, which are highly vulnerable due to their short growing season and strong climatic  constraints.
Among them, alpine grasslands are key reservoirs of biodiversity and providers of essential ecosystem services, yet their responses to heat waves remain poorly understood.
In  particular, the effects of event duration, seasonal timing, and substrate type (siliceous vs. calcareous) require further investigation.

A comprehensive understanding demands both observational and experimental approaches, integrating multiple plant traits across ecological scales. Remote sensing offers
a valuable, non-invasive means to monitor vegetation responses in this context.
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additional, yet unexplored factors also shape ecosystem
resilience.
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