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Zooming 1n on Future Hurricanes
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The future?
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Changes in extremes matter most for society and the
environment

é With a warming climate:
¢ More high temperatures, heat waves |
¢ Wild fires and other consequences
é Fewer cold extremes

é More extremes in hydrological cycle:

é Drought, heavy rains, floods
é Intense storms
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Why are they Changing?
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E’Q The Recent Past
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Hurricane activity and sea surface temperatures have
changed in step with each other.

Source: Kerry Emanuel, J. Climate (2007).
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Finite Computer Power

Level of Detail




Weather and Climate Simulations:
A Powertul Combination
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Category 3 Hurricane October 2046
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* More Hurricanes

« Stronger Hurricanes
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. Assessing Hurricane Damage Potential

Active Gulf of Mexico Offshore Platforms
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Relate Hurricanes characteristics to damage.

Damage = (WindSpeed)’ + Size+ (ForwardSp eed)™

- real-time damage prediction

- impact of climate change on damage



Future Directions
New and efficient methods to simulate hurricanes and climate
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The 2010 Hurricane Season?

Colorado State University (CSU): 18 named storms
(Issued June 2) 10 hurricanes
S intense hurricanes

* Record high ocean temperatures

« Favorable conditions in the atmosphere
SSTAnomaIy05/31/2010
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June forecasts are
better than guessing
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O1l Spill Projection

1 month 2 month

Days since release: 34 Days since release: 62

3 month 4 month

Days since release: 124
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Simulation of a passive dye injected at the location of the oil leak over 20m depth
and advected by an ocean model for different run times for one likely ensemble.

The dilution factor is colored.
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Some Remaining Science Questions

* Why are there 80 - 90 hurricanes worldwide each year?
* What is the impact of human activity on hurricanes?

* How do hurricanes form?




Hurricane Tracks

NRCM 1995-2005
60N —_—

40N —

20N —

120w 20w 60W 30W 0

60N 60N

40N — — 40N - L

20N ; — 20N :. -
0 T T 0 T T T

120W o0wW 60W 30w 0 120W 90w 60W 30w 0



