INTRODUCTION

On early June 2007, a severe cyclone “Gonu”, formed over the south
western Indian coasts, succeeded in reaching the north eastern coasts of
the Arabian Peninsula. Using the recently developed Weather Research and

system, in both and modes
at the United Arab Emlnlu Air Force and Air Defense, and operational over
the Arablan Peninsula and a large part of the Indian Ocean, numerical
experiments consisting in different warm cycling assimilations followed by
short to medium range free forecasts are conducted for the initialization # Near-sea surface

d simulation of this cyclone. ¢ / a winds derived from

The assimilation is using in addition to the available common GTS LES%::’)B;I::? J(uq,::fk
observational data, Global Positioning System Radio Occultation (GPS RO)
Refractivity soundings provided by COSMICIDAAC, and Quick Speed ~ 130 knots
T} rface wind observations, with their
experimental high spatial resclution of 25 km, provided by the “Koninklijk

MODerate resolution

Nederlands Meteorologisch Instituut” (KNMI) . Il::lging S e
The prediction part of WRF model takes benafit of the high resolution two- b “;I'M"’“Im' .‘g o )
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way nesting technique and the use of adequate physical parameterization
dealing reasonably with such super active phenomena (Kaln-Fritsch
cumulus, Lin et al. microphysics schemes, Yonsel University planetary
boundary layer ).

The results of the experiments suggest that the subsequent WRF model
forecasts of Gonu cyclone track and accompanying precipitation are
significantly impacted upon the initial analyses fields. QuickSCAT and GPS
RO, when assimilated using tuned background and observation error
statistics, especially have a very significant impact on the quality of these
forecasts in term of the storm position and intensity.

Experimental Design

U.A.E. WRF model characteristics
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CNTRL Is the control experiment, it uses the whole set of avallable
observations with assigned tuning error factors, it takes benefit of the
combined warm cycling and FGAT techniques, but only one outer loop is
executed. ITS3 is the same as CNTRL, but applies different scaling
factors for background error variances and length scales at each outer
loop (among a total of 3). Tables (a) and (b) give the BES tuning factors
for the three outer loops. NOERFAC is quantifying the Impact of adaptive
tuning for both observation and BES on the assimilated and predicted
Gonu track. NOGPS and NOQSCAT are assessing the sensitivity of Gonu
to the respective contributions of GPS RO and QuickSCAT data, while
NOFGAT informs about the advantages of FGAT. COLD is using GSI
analyses as first guesses

MWAMWW&MMMMYQN:WUNM

Adopted
3D-VAR FGAT

Cycling type

I o ) 0 e I i i ) O e o ) O ) 0 6 0D (520 sy S i £
capebilts of UAE WRFVAR system i assimilating and simulating such

The conducted experiments quantified the impact of certain variational lquu lke First Guess at Appropriste Time, Multiple outer loops and the adaptive tuning of observation
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The experiments lead to the following deductions:

QWarm WRF :ycllnﬂ s far better than the coki start mods. It provided, in the context of our experiments, deeper cyclane central pressure and higher accompanying wind intansity.

I FGAT technique s very efficlent n ollowing sccurstely the rapld evolulon of cyolones chrocteristcs It assimbted I a satisatory wey METAR, GuiskSOAT and GeoAMV deta
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and GecAMY
QThe holmlqlu of multiple outer loops with a progressive adjustment of background and observation errors s an exaellent Ingredient which exiracts, in an optimal way,
information from the different sources. It leads to mora consistant analyses and more accurate track foracast. But each extra outar loop is equivalent ta one analysis run in P

ime.
0GP rofractvitis di impact saificantsy e anlyacs ad e suteoauent forocasts Unike QUICKSCAT deta which contrituted i ruch Knproved snalyses and forocasts queliy.
it density both in spaca and time, and eventually aiso, to their misplacement with respect to the actual cyolone positions.

neeeuﬁlly |ht super cyclone Gonu. The tu - meds during this case study are included in the U.A.E. operational suite. This study was also an
oy tn dom.n-nnh- Gonu event. It could be extended to the assessment of the prospectad new tschniques and ype of observation in tha future WRFVAR releases such as
emble Tranaform Kalman Filter technique, digltal fiiters as a weak conatraint, and raw radiances assimilation.

GTS, GPS, RADAR
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