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Global Coastlines are Vulnerable to ‘Warm-Dry’ and ‘Warm-Wet’ Compound Hazard
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Tropical Cyclone-Heatwave Compound Stressors Can Threat Energy Nexus
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Million customer-hours of lost electricity service, rough estimates based on available data. Not a definitive
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Globally, TCs are the cause of 15% of
major power outages between 2000 and
2021 (Garland et al., 2024).
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https://floodobservatory.colorado.edu/
https://vmc.gov.in/pdf/Annoucement/2022/Heat%20wave%20action%20plan%202022-23.pdf
https://rhg.com/research/puerto-rico-hurricane-maria-worlds-second-largest-blackout/
https://iopscience.iop.org/article/10.1088/2634-4505/ad79dd
https://iopscience.iop.org/article/10.1088/2753-3751/adc7bc

Humid Heatwaves is showing Significant Increasing Trends across Eastern Coast of India
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Uniqueness of Tropical Cyclone-Heatwave Compounding in Bay of Bengal
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Likelihood of Humid Heatwave over Land Preceded by TC
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Higher Severity of TC-Compounded Heat Stress during Post-monsoon Season
Only Heatwave = TC Compounded
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Synchronicity in Timing of Marine Heatwave - Landfalling TC — Terrestrial Heatwave
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Coincidence Probability of Landfalling TCs Followed by Humid Heat Peaks
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Key Findings

= Unlike in most basins globally, where extreme humid heat stress is likely to occur before peak TC (Guido et al.,
2022; Wang et al., 2023), over Bay of Bengal anomalous heat often follows extreme landfalling TCs (category
2/higher).

» This phenomena is prominent for sites > 100 km from the coast, which show up to 10% increase in
seasonal average (median) temperature.

= QOver 40% of sites show record TC-compounded heatwave peaks, which exceeds fall season
(October-December) uncompounded heatwave peaks.

= Of this 78% of sites show record heatwave peaks following the TC. These sites are located near the coast.

» The record TC-compounded heatwave peaks during the summer (April-June) show faster transition times from
TC peaks to heatwave peaks (< 5-day) — indicating less time for recovery.

» In this season, extreme land heatwaves follows landfalling TCs. The temporal compounding is due to hot
and cloud-free condition owing to transitioning sun during pre-monsoon summer season.
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Contact: Dr. P. Ganguli (pganguli@agfe.iitkgp.ac.in)
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