
Thresholds to tropical cyclone maximum intensity

• Tropical and subtropical cyclone’s peak intensity constrained by water temperature
• Fast-moving mature tropical cyclones can weaken slower over cooler waters if no shear

i. Standard project hurricane can be used for broad guidance (Schwerdt et al. 1979)
ii. Use “Maximum Potential Intensity” (MPI) theories from Holland (1997) and Emanuel (1988)
iii. Assess Kubat (1995) and DeMaria and Kaplan (1994) for higher latitude storms
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Maximum sustained winds Vmax as function of SST



All figures from Evans (1993) except East Pac, which is from Whitney and Hobgood (1997)



From Kubat (1995)



Evans, adapted from Merrill

Typical MPI equation (units knots), represented by the solid curved line

𝑀𝑃𝐼 = 𝐴 + 𝐵𝑒𝑥𝑝 −𝐷 𝑆𝑆𝑇𝑜 − 𝑆𝑆𝑇

where A=66.5 kts, B=108.5 kts, D=0.1813°C-1, SSTo=30.0°C



Climate change on MPI is an active area of research

Controversial

See links on website for additional information


