Impact of Interactive Westerly Wind Burst on the Community Climate System Model version 3 (CCSM3).
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-How does state-independent and
state-dependent stochastic forcing
affects ENSO variability in a
sophisticated coupled model?

-The Community Climate System Model version

-Westerly Wind Bursts (WWBs) events are e -
: : 3.0 (CCSM3), is integrated for several hundred JAN 1985
commonly viewed as completely stochastic _ _ e -
years with three different initial conditions:

processes, independent of any oceanic forcing. UL 1985

-No Westerly Wind Burst (WWB) event. This is
our control run.

: -Recent work and observations have suggested that JAN1985
-Westerly Wind Burst (WWB) do : .. gg
these events also contain a deterministic

occurs, but are not well represented
: : : component, modulated by the SST. :
in Coupled General Circulation -The state-independent run, here the WWB are

Models (CGCM) due to major bias in : added to the model as additive noise and are 141984
-These events seem to result from various : ,
the mean state. parameterized based on 50 years atmospheric

mechanisms: veis dat 1 ob 4 estimates of
1. The Madden-Julian oscillation (MJO; Chen et rean.a y>1s .a.a AN ORSEIVER ESTITIELES ©
tropical Pacific SST.

al. 1996). JAN1983
2. Cold surges from mid latitudes (Chu 1988).
3. Tropical cyclones (Keen 1982).
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-WWBs are observed during the
onset and development of major El

Nifo events (Kerr 1999). -The state-dependent run, here the WWB are L1087

introduced as multiplicative noise modulated by

TWANBS are Known to have'a ;-ngg)mbmatlon P S SEREEEE the SST, the probability of occurrence is different WANISSTI0E 160E 190W 120w BUWIZOE 1B0E 16GW 1Z0W BUWIZOE 1BOE 190W 120w BUWIZOE 160E 160W 1Z0W SOW
deterministic component, ' from the state-independent case in that it . I
modulated by the Sea Surface depends on the large —scale SST anomalies. e
Temperature (SST). _ Figure 1. Three state-dependent WWBs realizations with the
-The wind anomalies are always positive same observed SSTA [°C] (right), showing cross-section along the
-Proper representation of WWBs (eastward) with no westward counterpart equator in the Pacific Ocean, units [m/s].
could improve ENSO prediction. >
-Eve ntuaIIy reach a better “U3I0F 140F 150E TBOE 170 150 170W 150W 150W 140W 130W 120W 110W 1008 S0W
understanding on ENSO prediction 1“::

and predictability. .
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Figure 3. Sea Surface Height (SSH) variance,
[ cm?]. Control (top), state-independent
(middle), and state-dependent WWB (bottom).
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Figure 5. Composite of the top 5 strongest WWB events Figure 6. Composite of the top 5 strongest WWB events for
for the state-independent case. the state-dependent case.
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State-dependent WWBs significantly increase the number
of ENSO events along with the fraction of warm versus
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