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Outline/Questions

Part If (in collaboration with Lance Leslie)

 The University of Oklahoma model

e The simulated TC structure

e The simulated TC frequency

e How can we use this model to study TC
climate?







Knutson and Tuleya’s (2004) J Climate paper

Hurricane Intensity Simulations: Aggregate results
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Webster et al.’s (2005) Science paper
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Actual Data for W North Pacific
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Actual Data for W North Pacific

anomaly
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Actual Data for W North Pacific
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Annual TC activity
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Correlation between MAM SST and Annual TC Activity
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Mar—May SST anomalies vs Annual no. of tropical storms
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Correlation between MAM and JASQO SST

Mar—May SST anomalies vs Jul—0ct SST anomalies
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Correlation between 850-hPa winds and SST (JASQO)

Jul=0c¢t U820 anomalies vs

Mean Jul=0ct SST anomalies in the area 8—14N
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Jul—=0ct U850 anomalies Warm SST vears
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Annual TC activity
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Correlation between MAM 850-hPa geopotential heights
and Annual TC Activity

Mar—May H850 anomalies vs Annual no. of tropical storms
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Correlation between MAM and JASO 850-hPa
geopotential heights

Mar—May H820 anomalies vs Jul-0ct H850 anomalies
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Annual TC activity
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Conclusion 2

nterdecadal variations in TC activity.
are mainly determined by the
atmospheric envirenment related to
variations of similar time scales in
the atmospheric and oceanographic
conditions in the tropical and
extratropical Pacific, and not related
t0'local sea-surface temperature.




Main Conclusion

It glebal warming does increase TC
activity/intensity, it Is not because
of the rise in local sea-surface
temperature, but because global
warming leads to changes in the
atmoespheric and oceanographic
enavirenment on a planetary scale.









Overview of OU-CGCM

coupled atmosphere-ocean GCM developed
at OU, based on the atmospheric GCM
developed at UNSW of Leslie and Fraedrich
(1997)

Atmospheric model uses finite differencing,
resolution of 1.8°x 1.8°, 21 levels in vertical

Ocean model uses MOM, 1°X 1° resolution,
Increasing to 0.5° at the equator, 20 levels

The atmospheric model has an optional Righ
fesolution window over a selected area,
using a standard graded mesh approach,
using two-way nesting



e The'ocean model is spun-up from a static
state. Annual mean temperatures and
salinity are based on Levitus

* The coupled model spin-up Is 25 years
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Model TC (1988) — All Cloud Water

‘ QO 0000
QOO0

1 of 1




121)

Hornzontal wind vectors
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Cross-section through a Category 4
Model TC - August 1988
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How can we use this model to
study TC climate?

Verify the model’s ability to produce
Interannual and interdecadal variations

Integrate the model under various IPCC
scenarios

Perform sensitivity experiments with
different SST and GHG forcings

Seasonal prediction. of JC frequency
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