sing CYGNSS to Observe Convectively Driven Near-Surface Winds in

opical Precipitation Systems during Madden-Julian Oscillation Events A

Timothy J. Lang?, Xuanli Li¢, John Mecikalski?, Kacie Hoover?, Tyler Castillo?, and Themis Chronis? AT IVERSITY OF
'NASA Marshall Space Flight Center, Huntsville, Alabama
2University of Alabama in Huntsville

1. Introduction 3. Simulated CYGNSS Views of Convection 4. CYGNSS OSSE of MJO Convection
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launched 15 December 2016. S
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CYGNSS also features rapid revisit times over a G o o e [ TS associate With convectvey . S o e mme.
to provide rapid updates of winds, unbiased by
the presence of precipitation, has many other
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10-m Wind
surface wind speeds within the oo
heavily raining inner core of | | (m/s) @
CYGNSS E2ES observed simulated Westerly Wind Burst (WWB)
given region in the tropics - ranging from several R . 8 RN | uTC(13-h)
minutes to a few hours, depending on the
potential applications related to general tropical
convection.
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2. Data and Methodology
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WRF Simulations F dor ~ ASCAT and OSCAT swaths
MJO onset periods during October, November,
December 2011

-
=
o
N
- .
T
0
=
T
O
O
-

—
w
~
E
-
@
o
o
0
o
£
=

Latitude (deg)

QRAIN (g/kg)

Latitude (deg)
Wwind Speed (m/s)

| | D T e | | e i | RSN e Min SLP 996
Triple-nested domain (9-3-1 km) » | . e AL | | . | ) : - (hPa)

Assimilate DYNAMO observations 0 . 1 TP Ll
. . —— 81 82 ! ) | O

* Soundings and surface stations Longitude (deg) ST

* Scatterometer overpasses 830 835

T ' \ .
J I - : R ST o 23.9
* DYNAMO radars Longitude (deg) Longitude (deg) A : - = Max WSPD

Mixture of experiments — including single outer By SN M
domain, cycled assimilation, etc. . B & - VNA 0
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Apply CYGNSS E2ES to resulting fields ; . e _ ﬁ\‘ s Input Wind Speed Tem pe ratu re FOrecaSt Watel’ Va or

2006-07-06 02:42318 Anomaly at 18 UTC Mixing Ratio at 18 UTC
No Filter RMS 3.33514623616 . Storm Track 2011-11-28 2011-11-28
No Filter Bias 0.566796 L3 00 UTC 2011-11-27 to 00 UTC 2011-11-29 NATURE

5-pt Filtered RMS 1.52796719929
5-pt Filtered Bias 0.546928796638
9-pt Filtered RMS 1.26519610449
9-pt Filtered Bias 0.517882238735
Mean RCG 81.5497
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Explore how CYGNSS represents tropical : : ey 4 B T¥namics of the madie”
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Cycled Data Assimilation
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* 7-km resolution, 30-minute updates

» Simulates tropical convection but not MJO CYGNSS should detect mesoscale wind features such as Westerly Wind This was a tropical storm during an MJO onset that did not develop further.
» Apply CYGNSS End-To-End Simulator (E2ES) Bursts and gust fronts, even in the presence of heavy precipitation. CYGNSS CYGNSS Data Assimilation helped the model to resist the tendency of the
likely will provide benefits to future tropical oceanic field campaigns that should Control Run to further strengthen the storm. In addition, storm track position

Contact Info: Timothy Lang, timothy.j.lang@nasa.gov be considered during their planning processes. was significantly improved over the Control.
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