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/Abstract: Surface wind jets are infrequently-occurring weather events caused by synoptic scale systems and local topography. In the region of Central America, 3 wind jets exist mostly in the NH winter months. The winds blow strongly through gaps in \
the Sierra Madre Mountains and can flow hundreds of kilometers offshore. Often, cold water regions form from the intense vertical mixing caused by the high winds. The DISCOVER team, a NASA/ MEaSUREs project, has developed an automated
intelligent algorithm to detect and extract the characteristics of these mountain gap winds and associated cold water upwelling. A passive microwave-based wind product, the Cross-Calibrated, Multi-Platform (CCMP) ocean surface wind product and the
DISCOVER Optimally Interpolated Sea Surface Temperature (OISST) product are used in this analysis. The methods developed can be easily transferred to allow study of similar events in other regions. The resulting climatology of wind and SST details for
the period of 1997 to present time will be available at the NASA Global Hydrology Resource Center (GHRC). This poster presents an overview of the data used, the algorithm developed for gap wind and upwelling event detection, a summary of the

\gharacteristics recorded in the climatology and an example of the findings. /
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method is then used to group individual pixels into regions. QuikSCAT and
Passive MW winds were used by scientists to identify and verify wind events
during the algorithm development. We use the same approach for detecting
the ocean upwelling regions. Ocean upwelling is restricted to wind gap region
boundaries. A post processing step connects adjacent time steps into one
event, thereby reducing gaps.

A wind jet / ocean upwelling event can last from hours to days. Yearly statistics are
calculated (see parameters listed at right) that allow for comparison between the 3
regions. The figures below show comparison plots for mean wind speeds, maximum
decrease in SST, and the number of wind event days per calendar year.

Beginning in 1997, the TMI
instrument provided the first
through-cloud sea surface
temperatures (SST) (Wentz et al,
2000). An optimum interpolation
scheme is used to produce a daily,
diurnally-corrected SST product. Jr—
The DISCOVER project releases this |

product via the web page MW Ol SST data coverage for same three Central
WWW. remss.com/sst. American sites on March 27, 2008. The prolonged

Brennan et al. (2010) used 12.5 km QuikSCAT data from 1999 to 2009 to determine a
Gap wind and upwel mg events on 3/27/2008 climatology of the Tehuantepec gap wind. The results shown here somewhat agree
with his findings (average of 11 gale events and 6 storm events per year — we find 21
and 2 events respectively). Different resolutions, model input and coarser

resolutions all play a role in the differences found.

'j r

c d | c d in SST Number of Wind Event Days per Year Maximum Decrease in Sea Surface Temperature Mean Wind Speed of Wind Events
winas resu t Ina rop N . More wind events are detected 4 The Gulf of Tehuantepec has the = The Gulf of Tehuantepec has
over the Gulf of Papagayo than strongest ocean upwelling events the strongest gap wind events

over the Gulf of Tehuantepec 12 wl— g = 82 N 8 . N N B §

Magnitude (m/s) QUlkSCAT wind field used for
Detected wind jet regions reference and verification e | S0

The three regions (A, B, and C) shown in the above figures experience high
winds and ocean upwelling. In A) winds blow through the Chivela Pass out
over the Gulf of Tehauntepec, in B) winds blow across the Nicaraguan Lake
District and over the Gulf of Papagayo, and in C) winds blow through the
Panama Canal area over the Gulf of Panama. CCMP and MW OISSTs are

. processed separately for each of these areas.

. — -

—a—R—8— R —R—RA— nama

g—— | W B =Papagayo

- - Ciso - B EAN—
g
s E
2 £ 5
2 Tehuantepec z
£
100 i
0000 R ‘ ‘ ‘ 1] ) I | 1 ] ‘ |‘ ‘l | “ ‘ I‘
. N I A N IR BN AR '} | 5 EES 5 BES
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Gap Wind Event Statistics 1998 - 2009

.

=

OISST field Difference SST field (3/19 minus 3/28 SSTs) Detected regions of upwelling

/ o o [ ) [ J o o [ ) [ ) \
The Climatology Available at GHRC -User Access and Visualization, Archive of Events, Monthly and Annual Statistics
Expected end-user application capabilities include: References:
/ ™ -~ DY Ve N - DY Atlas, R. M., R. N. Hoffman, J. Ardizzone, S. M. Leidner, J. C. Jusem, D. K. Smith and D. Gombos, (2011) A Cross-Calibrated, Multi-Platform Ocean Surface Wind Velocity Product for
.. . . . . . Meteorological and Oceanographic Applications, Bulletin of the American Meteorological Society, 92(11), 157-174.
e ata 10r (@) dUISTICS TOr SpecClITIC ISsualize INPUts an Uupnscrine 10r Brennan, M. J., H. D. |. Cobb and R. D. Knabb, (2010) Observations of the Gulf of Tehuantepec Gap Wind Events From QuikSCAT: An Updated Event Climatology and Operational
Get Data f Plot Statistics for specif Visualize inputs and Subscribe f
. . Model Evaluation, Weather and Forecasting, 25, 646-658.
sejecte ocations ates an ocations results new events Wentz, F. J., C. L. Gentemann, D. K. Smith and D. B. Chelton, (2000) Satellite Measurements of Sea Surface Temperature Through Clouds, Science, 288(5467), 847-850.
lected locat dat d locat It t
N ) & L ) N /
L )
Acknowledgements: The DISCOVER project, funded under NASA MEaSURESs program, is a collaboration involving Remote Sensing Systems, httpE//www.discover-earth.org Remote Sensing Svst ,( -
UAHuntsville and the Global Hydrology Resource Center. The project team includes Pl Frank Wentz (RSS), Co-lI Michael Goodman(NASA/MSFC/GHRC), http://remss.com EMOTE SeNsIng oystems UAHuntsville GHR
and Co-l Sara Graves (UAH/GHRC). Thanks also to NASA MEaSUREs funding for the CCMP data and NASA Ocean Science funding for the MW OI SSTs http://ghrc.nsstc.nasa.gov G001 ycriooy esur Coter

used in this study. http://www.itsc.uah.edu




