


storm’s maximum intensity intensifies at a slow rate
and also has a small period of weakening followed by
more intensification. The other simulations intensify
more exponentially as the storm reaches its maximum
intensity. The correlation between PI and maximum
intensification rate indicates that the intensification
rates of TCs increase with warming following the ther-
modynamic potential for TC intensity (consistent with
Emanuel 2017 and Bhatia et al. 2019).

Figures (3) and (4) show the contribution of longwave
radiation and surface enthalpy flux feedbacks, respec-
tively, to the FMSE variance budget near the time of
TC genesis. Both feedbacks are positive and thus
contribute to TC formation and intensification. The
longwave feedback plays a smaller role at 285K than
at the warmer SSTs, except for one ensemble member
at 305K (Figure 3). There is no well-defined correla-
tion between longwave feedbacks and SST, in contra-
diction to Wing and Cronin (2016)’s results for non-
rotating self-aggregation. The opposite is true with the
surface enthalpy flux feedbacks in Figure (4), which
shows that this feedback is stronger at the colder
SSTs, with a strong negative correlation between the
surface flux feedback and SST. These results are non-
intuitive, as the spatial variance of FMSE increases
with TC intensity (Wing et al. 2019, and confirmed
here (not shown)) and longwave radiation and surface
flux feedbacks contribute to increasing FMSE variance
(Wing et al. 2016, Muller and Romps 2018, Wing et
al. 2019).

4. CONCLUSION

LMI and maximum intensification rate of sponta-
neously generated TCs increase with warming and
scale with PI. Longwave radiative and surface flux
feedbacks contribute to TC formation and intensi-
fication, but the surface flux feedback decreases
with increasing SST. There is no correlation between
the longwave feedback and SST. Further analysis is
needed to understand the sensitivity of these feed-
backs to SST and their contribution to TC intensifica-
tion.
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FIGURE 1: Scatter plot of simulated lifetime
maximum intensity (LMI) and potential intensity (PI).

Each dot represents a different simulation and its
color reflects the SST with the warmer simulations
being warmer colors. Runs for the same ensemble
are connected with a solid line (seed 3) or dashed
line (seed 4) in order to compare the runs to one

another. Correlation coefficients between LMI and PI
for all the runs (r2 all) and each individual seed (r2

Seed 3 and Seed 4) are shown in the text box inset.

FIGURE 2: As in Figure 1 but for the simulated
maximum intensification rate. The maximum
intensification rate is calculated by finding the

maximum rate of change of the maximum wind speed
smoothed with a 24 hour running mean.

FIGURE 3: The contribution of the domain-mean
longwave feedback < ĥ′N ′L > to the FMSE variance
budget, normalized by the domain-mean variance

var(ĥ), as a function of SST. The feedback is
averaged over a period from three days days prior to

genesis to three days after genesis.Each dot
represents a different simulation and its color reflects
the SST with the warmer simulations being warmer
colors. Runs for the same ensemble are connected
with a solid line (seed 3) or dashed line (seed 4) in

order to compare the runs to one another. Correlation
coefficients between the longwave feedback and SST

for all the runs (r2 all) and each individual seed (r2

Seed 3 and Seed 4) are shown in the text box inset.

FIGURE 4: As in Figure 3 but for the normalized
domain-mean surface flux feedback ĥ′F ′S >

normalized by the domain-mean variance var(ĥ).
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