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What is convective aggregation?

(a) L=198km, mean PW=40mm (b) L=510km, mean PW=23mm

Convective aggregation in a
cloud-resolving model
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We use HIRAM, a TC-permitting AGCM, to investigate the role of radiative
interactions in TC development

* Horizontal resolution: ~50 km:; Vertical levels: 32 levels

* Prescribed with observed SST and sea ice
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Interactive radiation increases TC activity TC Density
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TC frequency can be understood in terms of:
Seed frequency (depends on large-scale ascent and )
Genesis probability (depends on Tang and Emanuel ventilation index)
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Following Wing and Emanuel (2014) we diagnose MSE variance budget
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The surface turbulent flux feedback is similar between the Control and ClimRad,
for weak winds it is negative.
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The radiative feedback is very different
With interactive radiation it is positive even for weak winds
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In a warmer world, radiative feedbacks impact global TC frequency less.
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A quick summary of the response in TC frequency

1. Radiative interaction enhance global TC frequency

2. Primarily due to impact on pre-TC synoptic disturbances (“seeds”)

3. MSE budget: for weak vortices surface flux feedback negative, while positive the
radiative feedback becomes requires radiative interactions

4. TC impact of radiative interactions is diminished in a warmer climate:
More moisture: larger positive contribution from latent heat release for genesis?
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