The role and timescale of the

moisture-entrainment-convection

feedback in spontaneous tropical
cyclone genesis
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1. Mechanism denial experiments show that tropical

Control

PRESENTER:
Argel Ramirez Reyesl

aramirezreyes@ucdavis.edu

COAUTHOR:
Da Yang1-2

1 University of California, Davis

2 Lawrence Berkeley National Laboratory

Surface pressure and wind speeds at day 70
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cyclones can self-emerge in the absence of both,
radiative and Surface-flux feedbacks*

2. Radiative and surface-flux feedbacks do affect the
timing and intensity of the simulated tropical cyclones
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3. Increases in available potential energy lead by
convective heating anomalies coincide with the
spontaneous genesis of tropical cyclones

Funding provided by the CONACYT — UCMexus doctoral fellowship and Laboratory Directed Research
and Development (LDRD) funding from Berkeley Lab, provided by the Director, Office of Science, of

the U.S. Department of Energy under Contract DE-AC02-05CH11231, and the U.S. Department of

Energy, Office of Science, Office of Biological and Environmental Research, Climate and Environmental
Sciences Division, Regional and Global Climate Modeling Program under Award DE-AC02-05CH11231.

Spontaneous tropical cyclone genesis does not need
radiative or surface-flux feedbacks. But in these
conditions, tropical cyclones require feedbacks between
moisture and convection to emerge and intensify.

Weakening moisture-entrainment-convection feedback

Surface wind speed and pressure at day 60
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Two possible timescales may explain the impact in
intensity and genesis:
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*Ramirez Reyes, A. ., & Yang, D. (2021). Spontaneous Cyclogenesis without Radiative and Surface-Flux Feedbacks, Journal of the
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4. When we weaken the coupling between
moisture and locations of convection, weaken
the storms and finally prevent them from
appearing!
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Composites, relaxing water vapor with different timescales

Colors: tangential wind speed (m/s).
Black contours: virtual potential temperature perturbation (K)
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Colors: convective heating anomaly (K/day)
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