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The 2006 NASA Modeling and Analysis Project

Application of NASA’s advanced satellite remote sensing
technologtes-and-earth system modeling capabilities to improve
understanding and prediction of tropical cyclones

Science Questions:
» Can satellite data assimilation improve prediction (out to 5 days) of
easterly waves, tropical cyclogenesis and hurricanes?

> What impact is gained with increased model resolution?

>V7hat role dw in tropical cyﬁf@enesis In the Atlantic

» What roles do land — ocean — atmosphere interactions play in the
structure and evolution of easterly waves as they propagate off the
western African coast?
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NASA ESD Hurricane Field Campaign: N-AMMA-06

« Multidisciplinary approgéh involving Weather, Water & Ehergy, Composition foci

o Platforms to include DC-8, Aerosonde, TOGA & NPOL radars, micropulse lidars

sPartnering with European consortium, NOAA HRD

* NAMMA- 06 science in I|ne with CCSP objectlves
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African SAL: Impact on troplcal cyclogene5|s hypothesize to be a hurricane
suppressant, in an ocean marginally suitable for hurricane generation; examine SAL
Impact on microphyiscs, thermodynamic instability, shear,airmass dessication




NASA Earth System Modeling in Support of NAMMA
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NASA Earth System Modeling in Support of NAMMA
Driving WRE Wi @ Analyses and LE

-150 00
75 00 .75 00
> P
- B e
Q}:"F -
] Chw.
e SO0 iﬁ{'no- .
25 00 25 00
0 00, 0 00
.
L
-25 00 -25%40
50 00 -50 Cf;\,
-75 00 . _ TS
—2opl = R
e —1oo| a0 —id;vra/—) o 00 50 00 100/ 00 150 00 "




Use of QuickBeam CloudSat Radar Simulator and WRF
ool available to the NASA ommunity
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= One ol the challenges in therAfrican Monsoon region and nearby.
Juopical Atlantic Is to discriminate between developing and nen-
developing systems

The African Easterly Jet dynamics and instabilities are among the most
challenging issues of weather forecasting

The GEOS-5 was put to a demanding test
/7 waves transitioned during the campaign
36-48 hour forecast of wave development stage was very satisfactory

Subjective GEOS-5 based decision of discriminating developing versus
erR=developingwasigenerally correct -

s Bropagation specdiy casionallysnaceuiate), often slower than
senvedionand; faster on ocean

"ntensity: organization and intensification process very well-captured in
the early stages, but explosive deepening was always missing and
mature tropical systems ended being generally under-represented
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Zonal Wind (shaded)
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Hurricane Helene’s (2006) precursor was an example of an AEW which was very well

predicted by the GEOSS5. The forecast was one of the components that perhaps helped
NAMMA mission scientists to make the appropriate decisions.
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GEOSS representation of Helene’s precursor
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A vertically aligned column, with increasing low-level cyclonic vorticity, rapidly grows
in the model output in response to the strong horizontal shear. Low-level convergence

increases moisture levels where the vortex is forming. The GEOS5 is suggesting that
the wave may become a TS by 00z 14Sep 2006




IHelene s epresentation intnelNCER Analyses

Zonal wind (shaded)
Temperature (solid line)

The NCEP Analyses confirm a tropical feature, still quite asymmetric but well-defined,
that the NHC names TS Helene at 00z 14 September.




Cornclusions

e The GEOS-5has revealed very good poté?rtial {0
represent the dynamics of the African Monsoon
region and the tropical Atlantic

= Particularly well-captured were the early phases of

organizations of waves into smaller vertices

= |ntensity of well-developed systems was still
under-represented

NGEOS-5 may.prove.an excellentiteol tor perform s
g’;gseamhmmvm and to help understanding of
tropical cyclogenesis







oy global (GEOS-5) and regional (WRE) modeling systems

» Conduct data assimilation using GSI (the next generation NCEP
operational system) with GEOS-5

» Satellite DA and model assessment/evaluation using multiple
satellite missions (AIRS, MODIS, AMSU, TRMM, CloudSat/CALIPSO)

» Conduct global assimilation and simulations on a daily basis
during the 2006 hurricane season --- statistically significant
assessment of performance
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» Enabled by NASA High End Computing




