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~ = Short summary of previous work: AIRS impact on
s=a)midlatitude winterr dynamics, b) tropical cyclone
Nargis; c)'tropical cyclones in the Atlantic

= Global AIRS impacts in boreal winter, spring,
Ssummer and conditions In different

L m—

years

" Focus on the TC analysis. Improvement in
inepical,cyclone position and , leading to
Simproyvea ferecast track, N . |
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"1 NEW: AIRS impagiy
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Data Assimilation and Forecasiing Systern
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~=_Preyvious work published'in (Reale et al., 2008) has
shown substantial improvement in analysis and forecasts
over the extratropics

, due to an improved representation of the

lower-mid tropospheric thermal structure in the high
latitudes
The improvement comes from the assimilation of quality-
controlled AIRS retrievals obtained underpartially cloudy
sonditions
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Wskindm Brin, £ Liu, P "RIlishojgaard, J. Terrry, J.C. Jusem,
J

orecast skill by assimilation of quality-controlled AIRS temperature retrievals
under partially cloudy conditions. Geophys. Res. Lett., 35, LO8809, doi: 10.71029/2007GL033002
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Systern: cornparin J r*lwur~ 1 / radiances witn cloudy /
~reirisvals or y difficult irooiczll cyclons
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= \Work publis-hed In Shows enormous Improvements in
analysis over the tropics in in the GEOS-5 DAS and
forecasting model. Periods chosen:

(boreal spring) to overlap with the catastrophic.cyclone
Nargis which hit Myanmar causing devastating loss of life

Tropical Cyclones in the Northern Indian Oceans are more
difficult, partly because of short lifespan and erratic tracks.
n"addltlon automated operatlonal global.analysesyoften
donot represen*c-.tﬁe| secyclonesiposition T accurately.
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Reale, O., W. K. Lau, J. Susskind, R. Rosenberg, E. Brin, E. Liu, L.P. Riishojgaard, M. Fuentes,
R. Rosenberg, : AIRS impact on the analysis and forecast track of tropical cyclone Nargis in
A global data assimilation and forecasting system.

Geophys. Res. Lett., 36, L06812, doi: 10.1029/2008GL037122




Rreviousayerkaliachampioyemenisoptopical
cyclone Nargis (2008) consequent (o AIRS
reirigval assimilation

GEOS— 5 Control Forecasts
Cyclone Nar\s Tracks
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_Control AIRS clear-sky radian:

S NsIALICcastSTntalized rom the analyses i WHICHAIRS
INgested produce a displacement error at landfall of
have a slight positive impact on the representation of TC Nargis in
the GEOS-5
(Reale et'al’; 2009, Geophys. Res. Lett.)




=_A small fraction oft AIRS data is still retained in operational
weather systems, where the only AIRS data assimilated are
radiance observations of channels unaffected by clouds.

= Susskind (2007) strategy, based upon previous work by
Chahine, allows improvement of soundings in partly-cloudy
conditions: a key element is the ability torgenerate case-by-
casepandilevel-by-level error estimates _and use them for
guality.control

E ISiiea .hasiambrmingé’ Very |arge number: of
rments, comparing AIRS retrievals-and radiances in four:
different seasons, four different years, with different quality
controls, looking at both and individual




S E GEOS-5 DAS: versions
— Control assimilation (CNTRL): assimilating all conventional
and satellite data, but no AIRS retrievals, from
(NAMMA), (Active TC

Atlantic season), (Nargis)

— AIRS standard” QC RET: Same dataras'control plus AIRS
version 5 retrievals with “standard” quality. control added as
rawinsonde.temperature profiles.

VRS mediupa@C RE T More restictiverQC o AlRSHet
1R8-‘—‘-tigm \Vost restrictive QC for AIRS ret
— AIRS RAD: AIRS clear-sky radiances from NESDIS
— Forecasts at 0.5 degrees (and 0.25 for NAMMA)

National Aeronautics
and Space Administration
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- AI—IiS cloudy retrievals'change substantially the depiction
—ol'developimng and/or weak tropical cyclones

= © Atlantic cyclones during NAMMA period have been
studied so far

= 1 Cyclone over the Indian Ocean (Nargis)

= 1 Typhoon over the Pacific (Shanshan)

= AIRS improves the Tropical Cyclone ANALYSIS in
GEOSS5-DAS at in , and

ne cause of the Improvement anses fromitightystrongems
al ar detected

derives from the assimilation




AIRS standard QC RET impact on the Analysis of
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Slp RET analysis (contour)

RETRIEVALS slp impact (shaded)
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gosltlor

AD slp impact
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X: observed
Helene position

300 hPa Temp
Impact (ret minus
Control, shaded)
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Slp RET analysis (contour)
RETRIEVALS slp impact (shaded)



Even larger improvement in the forecast o
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Formation as a hurricane (12z 16Sep). Improvement is minimal in RAD case



Dramaticimpreoyementincloud

/ -

—

NCEP
Operational

' e - "9 . @ Analyses,
RETRIEVALS I . N Very poor




The 36-hour nitialized fiom AIRS
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aErecipitation

Not a true precipitation analysis since no
precip data are assimilated. Precip
comes from the corrector sequence’ and
IS essentially a set of very short term
forecasts strongly. constrained by
obsernvations.
The assimilation containing AIRS
retrievals, besides improving Helene's
structunenalseproducesythe
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Ratio with OBS Ratio with 0BS

Ratio with OBS
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Pr'écv:ipiféi_iéﬁ‘Forecé‘st for
Helene

Precipitation forecast computed along
track and validated with SSM/I data.

. Improvement
with respect of CNTRL caused by AIRS

retrievals is about 30%,
radiances.only. 15% for 1-day. forecasts.
OyeralllSKlINSWVER/ good N the™ =a 2\
forecasts, reasonable at day 2, but drops
at day 3.



Previous work on I/C Nargis
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CNTRL Analysis (above) Apcurate landfall is produced in the forecasts initialized
with AIRS: (Reale et al., 2009, Geophys. Res. Lett.)

And forecast (below):



The localized, intense

Upper-Level heating

induced by AIRS data

In correspondence to

organized convection
the

Shaded: 200 hPa AIRS minus CNTRL temp anomaly
Contour: AIRS minus CNTRL slp anomaly (Reale et al., 2009)




AlRS cloudyiretrevalsimpactiNargis

Radiances: very poor structure:
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Not a true precipitation analysis

since no precip data are
assimilated. Precip comes from
the "corrector sequence” and is
essentially a set of very short

term forecasts strongly.
constrained by observations.
Theassimilation containing AIRS
retrievals —which improves

INargis structure=2ISeNReEUCES
-

Validationis made against
SSM/I; AMSU and TMI data




Ratio with OBS Ratio with OBS

Ratio with OBS

0.2 L. : . : ; a
Apr27 Apr28 Apr29 Apr30 MoyO! Moy02 Moy03

NARGIS DAY 2 FCST

0.2 . : |
Apr27 Apr28 Apr29 Apr30 Moy0! Maoy02 May03

NARGIS DAY 3 FCST
1.07 Qirs
- — . oirst
....... rad
0.8 - control

0.2 5
Apr27 Apr28 Apr29 Apr30 MoyDl Mey02 May03

S Precipitation ore

PrecipitationiEorecastifor:
Nargls

é?a&fc%@pu’t_e_dlél_oﬁg track
and validated with- SSM/Ifdata.

. Improvement
with respect of CNTRL caused by AIRS

(tight QC) retrievals is about 20%,
radiances impact is negligible. Overall skill
IS very good in the 4-day forecasts. SkKill
stillireasenable at day 3.
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aEnecipitation
“Analysis’

)h

Not a true precipitation analyses

since no precip data are
assimilated. Precip comes from
the "corrector sequence” and is
essentially:aiset ofi very: short
termiforecasts strongly

constrained by observations.
The assimilation containing AIRS
EEValsswhichymployvesaViling
Stdieitre="also produces
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| Precipitation forecast computed ﬁé_iong track
and validated with' SSIVI/I data.

. Improvement
with respect of CNTRL caused by AIRS
(tight QC) retrievals is about 20%,
radiances impact is negligible. Overall skill
Is very good in the 1-day forecasts. SkKill
still'reasonable at day 3.



SHANSHAN

Even in cases in which AIRS brings

(typhoon Shanshan, 2006) and
generally in very strong, mature and large
tropical systems, the assimilation of AIRs
retrievals improves the
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Coenciusions

4 90-daly claiizl aiggiggilaition eq9srmsnis WitnouUE Alns), Wit Alp
= cloudyrretrievalsiattwordifferentauality contro s)_‘dqwnh?MRS_

clear-sky radiances-are produced for -
ands - .conditions, for a total of

= 5-day forecasts are produced from all 3 sets of analyses, for a
total of about

= The overall skill of forecasts initialized from analyses in which
retrievals are assimilated is higher in every.season at both
levels of quality control, being the “tight” slightly higher

i &g,im_p_rpvemeﬁ%ﬂﬁétt and
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= Since are the
associated with TCs, AIRS-caused improvement in
TC precip analysis and forecasting is
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