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- =_Previously published work (Reale et al., 2008) showed
supstantial improvement in analysis and forecasts over
the extratropics

, due to an improved representation of the
lower-mid tropospheric thermal structure in the high

latitudes

Current work shows improvements in analysis over the
tropics in in the GEOS-5 DAS and forecasting model vs.
wOn2eandi2id.2.at.0.5x.5 and 0.25x0.25. Periods chosen:
- and —

i.gr.epast—skdliﬂ@?és (australiw Winter and fall) alse'in'the

uthern hemisphere

Reale, O., J. Susskind, R. Rosenberg, E. Brin, E. Liu, L.P. Riishojgaard, J. Terrry, J.C. Jusem, 2008:
Improving forecast skill by assimilation of quality-controlled AIRS temperature retrievals
under partially cloudy conditions. Geophys. Res. Lett., 35, LO8809, doi: 10.1029/2007GL033002




= AIRS has long been recognized as an important
contrbuterInatmoesphencidatarassimilation: However. . a
srriell fraciiorn of AIRS daitzl |s ratzlinad I operaiional
- Wesliner sysiigens. Lo clddiijon (o gifaagis of inigine) cinel
e gualitycontroll theronlyFAIRS datarassimilatediares ==

radiance observations of.channels unaffected by clouds:

o

= Susskind (2007) documents a new strategy that allows
Improvement of soundings in partly-cloudy conditions: a
key element is the ability to generate case-by-case and
level-by-level error estimates control and use them for
qguality control

= The analyses produced by assimilating temperature
etrievalstebtained under partly.cloudy.conditions, provide
sarsubstantiallyadifferent.ithermal representation o tne™ s

ﬁxyﬁmidtmpﬂm'ﬁn thethigheratitides during boreal
SWwinter conditions, which produce betterf GEOS-5

forecasts (Reale et al., 2008)
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Iﬁ fact that AIRS |mproves the representatlon o)
—the thermal-structure of the atmosphere should be

pbeneficial also In the tropics

= In particular, developing tropical lows are better
defined and confined with the ingestion of AIRS

temperature retrievals under partly.cloudy
conditions

=_EXxperiments were |n|t|all1y done to cover the
NANMIVIA period (15AuU SeEPZ006)anad —

onf edasubsta‘rmally better‘ﬁ"med TCs in the
antic In response to AIRS dataringestion




- — _ GEOS-5 DAS:
— Control assimilation (CNTRL): assimilating all conventional

and satellite data, but no AIRS retrievals, from 8/10/06 to
9/15/2006 (to overlap the SOP-3 phase of NAMMA).

— “AlIRS™. Same data as control plus AIRS version; 5 retrievals
with “medium™ quality control added asrrawinsende
temperature profiles.

AL AIRS clear-sky radiances from NESDIS
=NV @ sets ofiferecastsyand,0.25:anai0is degrees, for boths

— CNIRE Zigiel Al ks
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Strong AIRSiimpact oniN-Hem EdrBernealss
summer; negligible in S.Hem Boreal winter:
“Tropics’: negligbible except for retrievals

on days 3-5 [lat. band 15S-45N]

However, representation of

in the tropics are strongly impacted
by AIRS
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- AIRS changes substantially the deplctlon of
developlng and/or weak tropical cyclones

= 6 cyclones during NAMMA period are

studied

= AIRS improves the ANALYSIS in GEOS5-
DAS at alltimes
I — i et
m—
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indicates drastic
improvement

in the definition
of TC Helene
during its genesis
stage.

Sea level pressure
(hPA, solid)

and AIRS minus
CNTRL anomaly
(Shaded)
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Substantial improvement in track and definition of the storm



P

= Results from the Atlantic Ocean confirm that
AlIRS retrievals can improve the
representation of a developing low

* The improvement consists of a more
confined and tight circulation

WWhy not attempting to seg;AlRS.impact.alser =
sgn#y,ery.am??ﬁi’cyclones?'
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- Unl’R_other troplcal basins, Tropical Cyclones are
“relatively~ - .--ever the northern Indian Ocean: They
typically occur either in the pre-monsoon phase or at
the very end of the monsoon. However, they are
possibly the natural disasters in

terms of life loss ( iIn Bangla Desh;,
1970; at least iIn Myanmar, 2008)

= [Cs over the Arabian Sea and Bay of Bengal are the
NESREITICUIINO (i.e., wellidevelopedilowsieor =

1o a‘E_amgﬁ'l r EraAPPEeEar misplacead
Er " hunc )
= As a consequence of poor initialization, forecasts
model often perform less-than-optimally

———

s— j;‘

—— e




hy 1.Cs.0 INE Hdiani@cean

=_|p addition to the problems related with data-poor areas,
the particular thermal structure in the lower-mid
troposphere with very hot Deccan plateau in the pre-

monsoon and relatively cool temperatures over the Ocean
lead to very which are generally

not captured in the analyses.
associated throughout the warm
season. Easterly Tropical Jet.at 150 hPa, westerly jet at
00:-600:hRaylow-level jets associated with strong thermal
contrast between.the Deccan andiinessay oifBENGalt s

%Casﬂtprm enlyAwhenteceasional preaks in the vertical shear

IOCCUr over the ocean.
= TCs’ tracks are very , display loops and singularities
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_ Tﬁcatastrg)phic cyclghe Nargis (Apr 27th—1/clay_
=3id)risrene-of-'the most deadly natural events in
recorded history

= |t appeared as a convective cluster on the 255,
and was named as tropical cyclone 1B at 12z

27Apr 2008 by the Joint Typhoon.Center

= Erratic track and intensity fluctuations made
ferecast quite difficult (initially forecasted to hit
5angladesn oreven WWest Benggal) o —

pliandialllocetrred afteraperiod or rapid

tensification at about 12z 2May over Myanmar
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 _ GEOS-5DAS: 2.1.2 at 0.5 resolution.

= —.3iSets,oftAnalyses are produced

— Control assimilation (CNTRL): assimilating all conventional
and satellite data, but no AIRS retrievals or radiances, from
April 15" to May 18th 2008, to include (4/27-5/3)

but also assess the overall behavior of the system'in ‘boreal
spring conditions
— “AlIRS™: Same data as control plus AIRS version 5 retrievals
__added as rawinsonde temperature Eofiles) fromthe DAAGC
= XA AIRSICIEAEskyradiancesiiomNESDIS

SSIdaY forecasts run from April 16t to:May 1812008 for each
set of analyses
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— CNTRL*forecasts initialized from control assimilation
— "AIRS” forecasts initialized from AIRS assimilation
— "RAD” forecasts initialized from RAD assimilation

= All three sets verified against NCEP analysis
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AIRS Impact in boreal spring conditions:
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GEOS—5 CNTRL, AIRS and RAD Analysis
Bay of Bengal Cyclone Nargis Tracks
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=27 Apr.—3 May Observed Track

== GEOS—E Contrel Analyais
GECS—5 AIRS RETRIEVALS Analysis

== GECS—-5 AIRS RADIWNCE Analysis

The 3 tracks are
obtained by tracking
the center of Nargis
in the 3 sets of

produced
by the CNTRL, RAD
and AIRS

I he displacement error:

in'the CNTRLAnalysis
often exceeds 150km
put Is substantially
mitigated by AIRS.



GEOS—5 Coﬁ&d Forecasts
of Bengal Nargis C clone Tracks
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27 Apr.—4 May Observed Track

== GEOS—-5 Control FCe Init 00227Apr.

== GEQS—5 Control FCs Init 00z228Apr.

== GEOS—E Cegntrel FCe Init 00229Apr.
GECS—5 Centrel FCs Init 00230Apr.

== GECS-5 Control FCs Init 00z01May

== GEOS—5 Contrel FC2 Init 00z0Z2May
GECS—5 Contrel FCs Init 00z03May S
? — Non-—trackable
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Consequent to poor
_representation of
Nargis in the

the
initialized with
EIGE('!‘ A

produce
large
and some do not
even produce
trackable cyclones
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Irrioroved forecelst

BE0OS—5 AIRS Raod. Forecasts

Bay of Benqgal Narqgis Cyclone Tracks

Less dispersion, ..
In tracks. No forecast

K,
produceﬁ.a dissipating ’f‘-*---u,
cyclone 3

= 27 Apr.—4 May Obaerved Track

== GECS-5 AIRS Rad.
== GECS-5 AIRS Rad.
== GEOS—5 AIRS Rad.

GECS-5 AIRS Rad.
== GECS-5 AIRS Rad.
== GECS—5 AIRS Rad.

GEOS—E AIRS Rad.
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5 of th&'7 forecasts’
error at landfallis

Jéss than 50km &
o L

- 27 Apr.—4 May Obaerved Track
== GECS—5 AIRS FCs Init 00z27Apr.
= GEQS-5 AIRS FCs Init 00z28Apr.
== GEOS—5 AIRS FCs Init 0022%Apr,
GECS—5 AIRS FCs Init 00z30Apr.
== GEQS—5 AIRS FCs Init 00z01May
== GECS—5 AIRS FCs Init 00z0ZMay
GEOS—-5 AIRS FCs IniDOzDSHaV
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Shaded: 200 hPa AIRS minus CNTRL temp anomaly
Contour: AIRS minus CNTRL slp anomaly
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The forecast eriginated from, the analysis
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AIRS minus CNTRL 200hPa temp
mean CNTRL circulation at 200hPa
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~The aeneral impact of
= AlIRSToenitheranalysis:

In the tropics Is a slightly
upper Troposphere.

However, throughout the 4
days in which Nargis
lingers over the Bay of
Bengal, the

corresponding to an

upper level anticyclonic
flow: Tihe

causes sea level pressure
to be lower, thus better.
defining Nargis.
Preliminary evidence
suggests that the same
mechanisms occurs also
In other basins.
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= AIRS retrlevedtemperature profiles in the GEOS 5
. assimilation:significantly improve the average 500 hPa an.
correl. in SHXT , and in the tropics on days 3-5.

= AIRS clear-sky radiances also improve the forecast skill in the
SH; negligible(non-negative) impact in the NH and tropics.
= Compensating scarcity of conventional obs, and providing a

radically different thermal structure ofithe UpPERIIOPOSPHETE

(generally cooler, but warmer in"correspondence 1o organized
convection),

'out Oiwaleresasisinitialized romi the*mproved z\plelysie
neve el disolz arror =it aind
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S REEther nvestigation on the four sets ofi 2:0/2" GE@S=5
~ runs at 0.5 and 0.25 resolution with/without AIRS with
~focus overthe African Monsoon and Tropical Atlantic
region during the SOP-3 NAMMA period. In particular,
the role of AIRS In improving the prediction of;
will'be assessed

= More investigation of impacts of:

— Assimilation of retrieved temperatures under partially
cloudy.conditions in different seasons

= Assimilationseficlear.sky.radiancesiinicollaboratio
Em

- with [LarsiPPRIeNo|gaard ana Emily Liu)

(™ National Aeronautics
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= Assimilation of cloud-cleared radiances (In
collaboration with Joel Susskind)

= Assimilate new AIRS version 6 retrievals
when available

= Assimilating AIRS moisture retrievals and
~iocus.on 0.25 degree TC forecastinithessssss
s’l;,oples-(m (Wt Al 2006] but from a

global perspective)
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