INTRODUCTION

HiGH SST GRADIENTS (MODERN) MINIMAL SST GRADIENTS (PLIOCENE)

15 A sample year. ofi simulated' tropical’ cyclone tracks for: conditions: with: various
tropical gradients (Fedoroyv: et al. 2010). Both simulations are created using a statistical
downscaling model (Emanuel et al. 2008) forced with atmosphere-only GCM simulations
using modern SST observations and reconstructed early Pliocene SST (Brierley et al. 2009).

The Impact of tropical cyclones (TC) on global climate is still debated. They
rapidly mix the water column beneath them, bringing cold water to the surface.
One way to parameterise this process in a climate model is to Introduce an
additional vertical diffusivity term, that can either be constant (Jansen & Ferrari,
2009) or dependent on the atmospheric state (Korty et al.,, 2008). Past
greenhouse climates suggest weak meridional and zonal temperature gradients
In the Tropics (Brierley et al.,, 2009), and therefore altered tropical cyclone
distributions (Fedorov, 2010). Could this have had climate consequences?
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2 Mixing related to tropical cyclones. The zonally integrated, annual average
power dissipation index (a measure of ocean mixing), as derived from the modeled climate,
for the present day (red line) and the early Pliocene (blue line, Fedorov et al., 2010). The
background vertical diffusivity in the two coupled model runs (dashed lines).

WARMING OF THE COLD TONGUE

35 Impact off € Mixing on' SSi. The
difference between the simulation with two
bands of additional vertical mixing and a
control simulation. There Is a warming at high
latitudes and the eastern tropical Pacific, but
cooling elsewhere.
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TC Mixing as shown in 2.
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45 Schematic ofia positive feedbackibetween hurricanes and climate.
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CONCLUSIONS

* Tropical Cyclones are a source of vertical mixing in the ocean

Depth (T grid)

* This mixing can warm the cold tongue in the Pacific.
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*We propose a feedback between tropical cyclones and the
ocean that can sustain a warm tongue.

C: o e . *The amount and nature of these changes in heat transport are
' / ' strongly dependent on the location of the mixing.
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