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g obal AIRS Impacts in all seasons

troplcal cyclone Nargis (2008)

= Analyses and Forecasts of Extreme Precipitation in the
tropics associated with TCs (Nargis, Helene, Wilma)
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_;.A_small fraction of AIRS data is still retained in operatlonal
weather systems, where the only AIRS data assimilated are
radiance observations of channels unaffected by clouds.

= Susskind et al (2011) document the AIRS version 5 retrieval
algorithm Key elements are the use of.information from partly.
sareasyand, the ability to generate case-by-case and s

y—level eﬁﬁiilﬁ!ates and “WEWJOW
INg a very large number of

rlments comparing AIRS retrievals and radiances in all
seasons, , with different quality controls,
looking at both and individual
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. — GEOS-5 DAS: versions (close to MERRA)

T ——

— Periods chosen: (active boreal winter);
(NAMMA), (Active TC
Atlantic season), (TC Nargis), -

(Pakistan floods, anomalous boreal
summer blocking over Eurasia)

— Control assimilation: assimilating all conventional ana -l
@ite data, but no AIRS-derivedinformation

ﬂ&% S AIRS version 5
etrievals added as rawinsonde temperature profiles

— 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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evious work publlshed iIn 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 obtained underpartially cloudy
nditionsy(AIRSersion 5)

under partially cloudy conditions. Geophys. Res. Lett., 35, LO8809, doi: 10.1029/2007GL033002"



Example 0hGE@S:5 2002 StiudyieiAIRS glehal
irnpzict in Boreal Summer (2008) conditions:
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500mb Geopotential Heights StrOng impact of
AIRS retrievals (red).

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

In addition, representation of

Anomaly Correlation

in the tropics are strongly
iImpacted by AIRS.

(Summer 2010
S ances 3 being run at this time)

AIRS Retrievals (13 Aug—16 Sep 2006)

Anomaly Correlations computed from



Pl ri2e)l AIRS Irroziet sitlel or) tropical cvclone
(2008) ernpnasizes tne difficulty of analysing TCs
~overing lndian Ocezin and corrigzires gerforrnarics of
“ﬂ'lﬁg'lear-skvir‘ﬁlances against cloudy retrevals:

f‘
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= Work published in 2009 shows improvements in analysis over the
fropics in in the GEOS-5 DAS and forecasting model consequent to
assimilation of AIRS-derived information in CLOUDY areas. Case —
chosen: catastrophic cyclone Nargis which hit_ Burma causing
devastating loss of life

= Tropical Cyclones in the Northern Indian Oceans are extremely difficult

e: opemlonal global analyses often do not rep;_eggg&%d
S’ € : S Ve -1i+ ) accurately. —

Forecasts are

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



Complete (2008) In both
operational NCEP ziricd MERRA zrizllyses ezl
tirne whnern is declared nzivin Y hurrlcane-level
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AIRS v impact on [IC Nargis definition
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CNTRL Analysis (above) Accurate landfall is produced in the forecasts initialized
And forecast (below):

with AIRS: (Reale et al., 2009, Geophys. Res. Lett.)



NANAIRS 3 /RO rnle

for NARGHSY

There are simply accepted by the DAS in the area where NARGIS
developes, because the measurements are in cloudy areas.






| arge ferecast track imprevement for tropical
cyclorig Nergis (2008) consequerrt 0 AIRS v cloudy
reirigval ssmnl tlorn, cornozared

GEOS—5 AIRS (Retr.) Forecasts
Bay of Bengal C qi

= 12227Apr—1223May Obaerved Track
== GECS—-5 AIRS Rad. FCs Init 00227Apr
== GECS-5 AIRS Rad. FCs Init 00z28Apr
== GEOS—-5 AIRS Rad. nit 00229Apr
GECS—-5 AIRS Rad. hit 00230Apr GECS-5 AIRS
== GECS-5 AIRS Rad. nit 00z01May == GECS-5 AIRS
= GEQS—5 AIRS Rad. FCs Init 00z02May = GEQS—5 AIRS FCs Init 00z! OZM y 1

GEOS—5 AIRS Rad. FCs Init 00203Ma! b GEOS—5 AIRS FCs In l OO C3lia
P

o out of 7 forecasts initialized from the improved analyses
have a displacement error at landfall of
(Reale et al., 2009, Geophys. Res. Lett.)



The localized, intense
Upper-Level heating
induced by AIRS data
In correspondence to
organized convection
the

of

TC Nargis

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




Published AIRS Impact study.on
assoclated witn tropical cyclones cornoeres
,)—\rurrrunr*@ of AINS cleair-sicy radiances ags

L T — e

e NBETeievals.

m—
= Assimilation of produces better

precipitation forecast than the assimilation of

= 3 TCs selected in different seasons, Atlantic and
Indian Oceans

tropical cyclone in a global data assimilation and
forecasting system.
Geophys. Res. Lett., 37, L02806, doi.1029/2009GL041494
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= *—Nt?prec;lpdata are assimilated:

Precip comes from the corrector
sequence’ 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 is made against SSM/I,
AMSU and TMI data

——

Zhou, Y., W. K. Lau, O. Reale, R.
Rosenberg, 2010: AIRS Impact on
precipitation analysis and forecast of
tropical cyclone in a global data
assimilation and forecasting system.
Geophys. Res. Lett., 37, L02806,
doi.1029/2009GL041494
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EEIECASISICOMIPUIEG ;—J]OIJC "UEJG_}& zir)ef
- SsV/l*data:

. Improvement
with respect of CNTRL caused by

(tight QC) is

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

Zhou et al., (2010)

also show consistent AIRS impact
on Wilma (2005), Helene (2006)
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INew,study.0n:
Indus River Floods (Paxistan, 2070)

PP = - e

‘From 200 to 400mm fell between 27 July and < July 2090 over SeveralfiocatonsS WheEre
R ———— et === -
the seasonal mean is on the same magnitude or less

_=_.prst‘operatlonal systems failed to predict accurate spatial distrbution of rainfall over
Pakistan because of the poor representation of cloudiness distribution (Houze et al 2011)
= Accurate spatial/temporal distribution of rainfall the to predict
watershed response: floods arise with precipitation occurring on spatial and temporal
scales proper of each basin (small watersheds respond to high intensity- smaller duration
rain episodes, large watersheds respond to lower intensity - longerduration)

= Lau and Kim (2011) emphasized tropical-extratropical teleconnections

. 3 sets of assimilation experiments (CNTRL, RET and RAD) and
corresponding of 43 were performed.

Sl le)121i0e ) ranalysisyand ferecast, and changes in the
were assessedi(R

- —ne

B

consequent to

Reale, O., W. K. Lau, J. Susskind, R. Rosenberg, 2011: AIRS Impact on analysis and forecast of an extreme
rainfall event (Indus River Valley, Pakistan, 2010) with a global data assimilation and Forecast system.
Submitted.



500mb Geopotential Heights
Global
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anomaly
correlation
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AIRS radiances (20100720_00z—20100831_00z)
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NIRS rarriavals Iricrazisas iria 7-czlVy z2lvarzie)
rmoisture transport with respect io AIRS radiances
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__radiancss and v5 retrisvals:
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o infOTma"t’icSn providedfrom AIRS v5 cloudy retrievals allow an improved

li,ep esentation of the low- and mid-level moist atmospheric flow from the
- Indian Ocean, on different time scales
= Assimilation of improve the analysis of
precipitation more

= |mproved precipitation analysis arise out of an improved representation of
and

= The analysis improvement consequent to AIRS v5 retrieval assimilation
produced with respect to

assimilation of AIRS clear-sky radiances
= |mproved precipitation forecast may enable better hydrological forecasts
tS'submitteditor dGR

Reale, O., W. K. Lau, J. Susskind, R. Rosenberg, 2011: AIRS Impact on analysis and forecast
of an extreme rainfall event (Indus River Valley, Pakistan, 2010) with a global data assimilation
and Forecast system. Submitted.




Conclusionsiolidyeansofwork

AIRS

4 Sjgisy of elzjiz) cisisinglileltior) sAgstrn—*er vwrru,Jr,-\Jr{:) yWiir) A
\ le)fl 2 120V/=

- S and witr clear=sky/ 20 IZRGES; wgf"‘
m for boreal winter, s ' and -
":Gtandltlons,_for_a_total of 5- or 7-day forecasts
are produced from , for a total of about

= The overall impact on forecasts skill coming from v5 retrievals.is..
higher than the corresponding impact of radiances'in
and

SO GRL articles have been published demonstrating the superior..

FAIRSIVS retrievals in a variety,of situationsy(global, =
- al; event ere Measons) -
5 1Mp udy on Pakistan floodsishow substantial
Improvements, caused by assimilation of AIRS v5 retrievals, in

the precip Analysis and 7 day forecast, with respect to clear-sky
radiances.




Ongoing and future YVorx

- Reearcﬁ staFtea-under - (June 2011-2014)on

_:_AJRS iImpact.on.processes affecting Tropical Cyclone
structure in global models

= Current results show that AIRS improves the Tropical
Cyclone ANALYSIS in GEOS5-DAS in terms of
and Impact is particularly. strong on
and tropical cyclones

= AIRS impact on Tropical Cyclones in the GEOS-5 is being
studied over the Atlantic, Indian and Pacific Oceans, :
liferent years, both hemlspheres - —

e —
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ith" Amidu Oloso, (SSSO, Tom Clune’ s

= Waiting for AIRS version 6 when available
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