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PreVIous WOrk publlshed N 2008 (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 and consequently an

The improvement comes from the assimilation of quallty—
controlled AIRS retrievals obtaineditnderpartially cloudy
soRditions

—

R Rosenberg, E. . Riish '
SKING, rg, E.Brin, e vy EPTRiiIshojgaard, J. Terrry, J.C. Jusem, 2008:
orecast skill by assimilation of quality-controlled AIRS temperature retrievals

under partially cloudy conditions. Geophys. Res. Lett., 35, LO8809, doi: 10.7029/2007GL0O33002
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=_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, 2010) strategy, based upon previous work by
Chahine, allows improvement of soundings in partly-cloudy
conditions: a key element is the ability torgenerate case-by-
casexanadievelzby-level error estimates, and use them for
c|LizllIi €eiplire)]

= hisitea -hasmrmingﬁvew |arge number: of
' Aments, comparing AIRS retrievals and radiances in five

different seasons, five 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), (I.C Nargis),

(Pakistan floods)

— AIRS standard” QC RET: Same data as control plus AIRS
version 5 retrievals with “standard™ quality control added as
S rawinsonde temperature profiles. =S

= AR madiun QG ET ot restrictive QC for AIRS et
="AIRS tight” QC RET: Most restrictive QC for AIRS ret
— AIRS RAD: AIRS clear-sky radiances from NESDIS
— Forecasts at 0.25 or 0.5 degrees

National Aeronautics
and Space Administration
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Sjige)gle Impact of:
AIRS retrievals (red).

Smaller impact of AIRS
clear-sky radiances (green).

In addition, representation of

in the tropics are strongly
Impacted by AIRS.

(Summer 2010
being run at this time)




= AIRS cloudy retrievals change particularly the depiction of
. and tropical cyclones

= AIRS impact on Tropical Cyclones in the GEOS-5 has
been studied over the Atlantic, Indian and Pacific Oceans

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

=aihercauserofithe improvement arises.from tight, strong
— ner al a detected™ ™

 over organized convesiion.
o derives from the assimilation
of




Publishead study onitheimpacteifAIRS N the GEOS-5
Dzitzl Assirnilaition and Foracasiine Systarr? corriozsriric
clear-sity radiances witr) clouc I‘s)!.fk-)VJb on 2 ver

irgojezll gyclors

Work published in 2009 shows enormous improvements in
analysis over the fropics in in the GEOS-5 DAS and
forecasting model. Case chosen: catastrophic cyclone
Nargis which hit Burma causing devastatingHossrorlire

Tropical Cyclones in the Northern Indian Oceans are more
difficult, partly because of short lifespan and erratic tracks.
nraddition, automated operationaljglobal analysesioften

J0 Not represe Selcyclonesapesition” accurately.

S—

Reale, O., W. K. Lau, J. Susskind, R. Rosenberg, E. Brin, E. Liu, L.P. Riishojgaard, M. Fuentes,
R. Rosenberg, 2009: 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




SPECIaCUIaRIGECASHlACKYMPLOYEMENLIOS
tropical cyclone Nargis (2008) consequent to
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GEOS—5 Control Forecasts GEOS—5 AIRS {Rod.) Forecasts GEOS—5 AIRS (Retr,

Y Forecasts
Cyclone Nargis Tracks Bay of Bengal Cyclone Nargis Tracks Ben

gal Cyclone Nargis Tracks

2 223May Observed Track N
Gontrol FGs Init 00227Apr — 12207Apr—1223May Observed Track = 122274pr—1223Nay Obe Truck
Control FCs Init 00228Apr = GEOS-5 AIRS Rad. FGs Init 00227Apr — GECS-5 ARRS FGs
Contrl FCs Init 00229Apr Rad. FCs Init 00228Apr — GEOS-5 AIRS Init OOzZSADr
FGs Init 00230Apr Rad. FCs Init 00229Apr GEOS-5 AIRS Init 00228Apr
Fés Int oo:omay Rad Init 00230Apr GEOS—5 AIRS FGs Init 00230Apr
20244 G Rad. FCs Init 00201May = GEOS-5 AIRS i
GEOS8 Comral Fox It 003 oauiay | Rad. FCs Init 00202May = GEOS-5 AIRS
7 — Non—trackable GEOS— Rad. FCs Init 00203Mo CEOS—5 AIRS FC:

B2E B4E 86E 8BE y. 96E  9BE 100E

AIRS clear-sky radian

SUROMALIECaStS nitalized romithenmproyedianalyses
ave a displacement error at landfall of Realeetal., 2009;
Geophys. Res. Lett.




Example off AIRS Impact.on ierecast track
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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):
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There are simply accepted by the DAS in the area where NARGIS
developes, because the measurements are in cloudy areas.
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The localized, intense

Upper-L.evel heating

induced by AIRS data

In correspondence to

organized convection
the

o)
TC Nargis

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




Slp RET analysis (contour)
RETRIEVALS slp impact (shaded)

AD slp impact

(shaded)
X: observed
Helene position

300 hPa Temp
Impact (ret minus
Control, shaded)
And slp impact
(contour)



Even larger improvement in the geneS|s forecast

O N CANERIEIENE
| cloudy retrisvals_
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Forecasts from Analysis in which AIRS TIGHT RET are assimilated improve Helene’s

Formation as a hurricane (12z 16Sep).
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Rapid changes in dynamics from tropical to baroclinic
Very.strong asymmetric vertical shear
Rapid acceleration of the systems

before transition lead to

of the atmosphere
before transition lead to
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Extra=tropicaliiansitionieikEluiicanel=lorence
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AIRS RET slp analysis (contour)
and difference from CNTRL (shaded)

—

RAD slp analysis (contour)
And difference from

CNTRL.. impact
From assimilation of clear-sky:
Radiances.

400 hPa AIRS RET-induced
Temp anomaly (shaded)
And impact on slp (contour)
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AlRS cloudyiretrevalsimpachithe iorecast of

clfgIs SIructirg more iriclfl Cleell relllielfCe:
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AIRS RET

PreCIp Comorrector
seqguence” and is essentially a set of
very short term forecasts strongly
constrained by observations.
The assimilation containing AIRS
retrievals —which improves Nargis

structure- also produces

Validation'iIs"made against SSM/I,
AMSU and TMI data

Zhou, Y., W. K. Lau; ©: Reale; R
Rosenberg, 2010: AIRS Impacton
precipitation,analysis and forecast of
tropical cyclone in a global data
assimilation and forecasting system.
Geophys. Res. Lett., 37, L02806,
doi.1029/2009GL 041494
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. Improvement
with respect of CNTRL caused by
(tight QC) is

Overall skill is very good in the 1-day
forecasts. SkKill still reasonable at day:3:

Zhou et al., (2010)

also show consistent AIRS impact
on Wilma (2005), Helene (2006)




From 200 to 400mm fell between 27 July and 31" July 2010 over
_seyveral locations where the seasonalimean Is on the same magnitude
“orless —

Floods arise out of a combination of precipitation on a certain spatial
domain within a precise time scale proper of each basin (small basins
respond to high rain rates over short times, large basins respond more
to spatial extent of moderate rain rates)

Global operational weather forecasts produced generally from 20% to
50% of the total measured precipitation

Of the relevant peaks of precipitation oceurred, particularly critical

IS, a maximum, on the , on the Afghan
“berder, — S—

= That peak C%UM?B floedingjeitheseentral part of the Indus,
Severe
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Indus-river floods (2010)

A & —

e
———————

P

———— .

= Preliminary assessment of.the moisture sources shows a

= transport.of.moisture during the week preceding the event
from the Indian ocean

= |nformation provided from AIRS cloudy retrievals allow an

Improved representation of the low- and mid-level moist
atmospheric flow

Control GEOS-5 Analysis produce 2 peaks:ofprecip of
about 120 mm In agreement with obs, but the southern

maximum is strongly underestimated and misplaced (as in
nest of operational forecasts)
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= The analysis improvement indicates good potential for

iImproved forecasts of precipitation and thus hydrological
forecasts
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clear-sky radiances were produced for , g, T
and conditions, for-a total of 5- Or;
-El'é forecasts are produced from all 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

= Consistent improvements in the analysis ol liropical Cyclones
are noted as a consequence of AIRS retrievals ingestion

= The improvements affect FORECAST TRACK and
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*"Forecasts are being completed at this'time
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