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Global Coastlines are Vulnerable to ‘Warm-Dry’ and ‘Warm-Wet’ Compound Hazard 
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Source: DFO Flood observatory, 2022; GSDMA, 2019 

Rhodium Group Report. (2024)

Tropical Cyclone-Heatwave Compound Stressors Can Threat Energy Nexus  
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Globally, TCs are the cause of 15% of 
major power outages between 2000 and 
2021 (Garland et al., 2024).

Risk to Human Lives

During March−May is very hot & cloud-free 
season with severe heatwaves – demand 
for Air Conditioning is highest (Hunt & 
Bloomfield, 2025)

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
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Humid Heatwaves is showing Significant Increasing Trends across Eastern Coast of India
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At-site trend is statistically significant, considering 33
urban & peri-urban sites across coast (within 200 km)

Landfalling TC → Twpeak

Twpeak → TC

4-d long 

HHL

2-d 

long
4-d long 

HHL

Landfalling TC−heatwave Compounding

Significant at 1%

Approx. 17% of heatwaves are TC 
Compounded (1982−2023)



∆t (days) = Twpeak − TCpeak
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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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𝑃𝑟𝑜𝑏𝑎𝑏𝑙𝑖𝑡𝑦𝐻𝐻𝐿 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑇𝑤𝑝𝑒𝑎𝑘 𝑎𝑓𝑡𝑒𝑟 𝑇𝐶

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓𝑇𝑤𝑝𝑒𝑎𝑘

More number of post-monsoon landfalling TC

Probability of HHL being 

preceded by TC ≤ 30%

HHL: Humid Heatwave over Land
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Higher Severity of TC-Compounded Heat Stress during Post-monsoon Season
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Only Heatwave − TC Compounded

∆t (days) = Twpeak − TCpeak

Upper tail Ratio, UTR
z ≥ 1

TC-compounded Tw ≥ Uncompounded Tw

Smaller ∆t for summer
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Synchronicity in Timing of Marine Heatwave − Landfalling TC − Terrestrial Heatwave
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HW

Rapidly intensified TC (15.4 

ms-1 intensity changes/24-hr)
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Coincidence Probability of Landfalling TCs Followed by Humid Heat Peaks
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Precursor

Fraction of TCpeak followed by 

at least one Twpeak event

∆T = 15-d, τ = 5-d

5-20%

~3-16%

Mean coincidence rate 21%

Max coincidence rate 50%

Ganguli, P., Lin, N. (In Review)  

CR increases for RI storms, while 
spatial extent decreases
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Key Findings
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▪ 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.

▪ Over 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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Thank You
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Contact: Dr. P. Ganguli (pganguli@agfe.iitkgp.ac.in)

Cyclone ‘Dana’ (Oct. 2024) offshore (~460 km) to Paradeep coast, in eastern India

mailto:pganguli@agfe.iitkgp.ac.in

