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INTRODUCTION SENSITIVITY TO PARAMETERS - LATITUDE A PACIFIC MERIDIONAL OVERTURNING CELL ?
The Impact of tropical cyclones on the large-scale climate is still debated.
Tropical cyclones (TC) rapidly mix the water column beneath them, bringing cold 6
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 7

(Jansen & Ferrari, 2009) or dependent on the atmospheric state (Korty et al.,
2008). Recent work has suggested that there may have increased upper ocean
vertical mixing in the early Pliocene (Brierley et al., 2009), and that tropical

cyclones could have been the source of this additional mixing.
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The zonally averaged
streamfunction in the upper
Pacific ocean for the deep
TC mixing (left), the control
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(bottom). Wind driven cells
dominate the overturning Iin
the top 300m for both
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difference In poleward heat transport TC (350m) - Control sy
between a simulation with mixing throughout
the tropics and one with mixing in the bands

shown in 1.
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15 Mixing related to tropical 'y clones.
The zonally integrated, annual average power dissipation index, as derived from the modeled

depth from surface to top of

climate, for the present day (red line) and the early Pliocene (blue line) — left-hand scale. The TV simulations.
background vertical diffusivity in the two coupled model simulations — right-hand scale. SENSITIVI TO PARAMETERS - DEPTH
RESULTS TC (350m) — TC (200m)
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2 CONCLUSIONS

* Tropical Cyclones are a source of vertical mixing in the ocean
2 Impact: off Tropical Cyclone Mixing on

SST. The difference between the simulation
with two bands of additional vertical mixing
and the present-day control simulation. There
IS a warming of the high latitudes and eastern

* This mixing can change the poleward heat transport of both
the atmosphere and oceans.
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The amount and nature of these changes in heat transport are
strongly dependent on the location of the mixing.

tropical Pacific, but cooling in other regions.
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5 Sensitivity: te: depth: ofi mixing. The
difference in heat transport between runs In certain circumstances, the additional mixing can spin up a
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with mixing in the top 350m and top 250m Pacific meridional overturning circulation.
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2 6 FUTURE WORK
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Cyclone Mixing on SSi. The
difference between runs with
vertical mixing in the top 350m
and top 250m. There is a slight
reduction in warming of the cold
tongue, but substantial extra
warming in the North Pacific.
Note the different color scale 330W 300W 270W 240W 210W 180 150W 120W 90W 60W  30W
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3. Poleward Heat Transport in the control (left) and the change caused tropical cyclones 5 -4 -3 -2 -1 0 1 2 3 4 5

(right). The transports are from heat fluxes calculated at the top and bottom of the atmosphere

Northward Heat Transport (PW)
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