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Introduction Algorithm Overview Sounding Products Validation Tools
The CrIMSS EDR retrieval algorithm is an iterative physical retrieval algorithm that simultaneously
D The CI’OSS-traCk Infrared Soundel’ . - - Tools Description EDRS Source
(CrS) and the Advanced Technolo estimates the geophysical states of both the atmosphere and the surface from the infrared (IR) and
Microwave Sounder (ATMS) are th%y microwave (MW) radiance spectral measurements. It combines a fast and accurate radioactive transfer . Provide CrIMSS NOAA Unigue
. . . . . @ . ” . NOAA Unique
o sensors that make ub the model, a classical constrained inversion method, and a heritage “cloud-clearing” algorithm (clear-column CHSIATMS Processing Munets (PCSIELR/Trace 5as) 9 Aomss)  NESDISISTAR
P IR radiance product) to meet the stringent requirements on both latency and accuracy. System (NUCAPS) Validate IDPS-EDRs for IPO,
Cross-track Infrared Microwave
. o . _ o . . . ATMS-only EDR MATLAB ATMS EDR Performance AVMP,AVTP MIT/LL
tSr,]oanQetrPS ullteS(CtrIII}_/ItSSS) o?board The algorithm is executed in two distinct stages to exploit fully the radiometric information contained in performance tool Tool (ATMS)
(Jlisgl)nN P(Iz’aSratglliel SeCh)e/(Sjuelrend tO the MW and IR r_adiance data: _ _ _ CrIMSS neural network MATLAB CrIMSS EDR Performance AVMP, AVTP MIT/LL
| hin 2011 « Stage 1. Retrievals are performed using only the ATMS and CrlIS field-of-regard (FOR), which EDR performance tool Tool (CrIMsS)
auhchin ' consists of an array of 3 x 3 CrlS fields-of-view (FOVs) collocated with an ATMS FOV. Because the N . . _— o AT
. . . . . . . outine satellite matchup aata )
a crIMSS will brod o+ microwave sensor is relatively insensitive to clouds, this step, based upon heritage AIRS and IASI, fgggcuhigﬁiggtsa acquisitions (CriMSS) JWICIMSS
Er . Wl tprIODutceR reed CDR produces a reasonable estimate of the atmosphere and surface states.
. n\lnrdo_nmtehn i\t ata hec_orvs (t | S) « Stage 2. The algorithm performs an inversion by combining the CrIS IR data and the ATMS MW data coeatle ARM BESt  Create ARM Best Estimate Product A\(’(“:”rf’rﬂ’g\gp UW/CIMSS
'_PC J Ingt © 5 mf(')lspA?/r'll?P crtica In a maximum likelihood approach that minimizes a cost function on either a single CrlIS FOV or a _ _
A?mperc';: ure Vrot'l © I(M _ t), orofil cluster of CrIS FOVs, depending on cloudiness of the scene. Cloud-clearing is a key component of Reﬁf;’e@';gfg;;gg{'me N . AVMP, AT DWICIMSS
. . . . . . r
(A\TI\(;ITDI; 223 theer Xt?nos%ﬁeur'rg rotie the second-stage processing, and accuracy of the cloud-cleared IR radiance determines the final and Moisture Profiles
, | : : : : : : The NOAA PROducts
Vertical Pressure Profile (AVPP) quality of its output. The cloud-clearing algor_lthm adopted by the CrIMSS_aIgorlthr_n has consistently (integrated) validation  Match up and Validation Tool  Sounding EDRs  NESDIS/STAR
The AVTP and the AVMP b t.h shown good performance on both real and simulated data, and the combined retrieval results usually System (NPROVS)
© and the are bo have much improved guality over the microwave-only first stage retrieval results. o
JPSS Key Performance Parameters McIDAS-V Visualization Tool AVMP, AVTP UW/CIMSS
(KPPs). \ y
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d The CrIMSS algorithm has been CriMSS EDRS ES(S'ESL? of AIRS moisture product at CrIMSS Test Runs Using IASI
deVEIOped, |mp|ement6d and the AVMP: USed for |n|t|allzatlon Of hlgh_resolutlon NWP rnbter(gfkgdryair) 7 Estimates of OSS RTM Biases
EDR performance haS been mOde S, atmOSpherlC Stablllty, etC Ve, S Simulated CrIS radiances using ECMWF/IASI retrieval to estimate 0SS RTM error
assessed and characterized with the baramater e N GAS SV15.0007 | =3
SlmUIated gIObaI Synthetlc data sets. AVM;Eartly Cloudy, surface to 600 | Greater of 20% or 0.2 g/kg 14.1‘y;n<:jc;eca;n, 15.8% land E’:ﬁf?;i’: match in the ﬁrlitﬂ}‘
AVMP Partly Cloudy, 600 to 300 mb | Greater of 35% or 0.1g/kg | 15% ocean, 20% land and & ‘ gy - = O B0 700 750 800 850 g-u-u 950 1000 1050 1100
o Recently, Signiﬁcant Progress has = ‘ — Excellent match near : | Heemmeen |
AVMP Partly Cloudy, 300 to 100 mb Greater of 35% or 0.1 g/kg | 0.05 g/kg ocean, 0.1 g/kg - e B surface, but up to ~1- —ECMWF
been made by the Sounder ond and ce > 1.5K biases in upper }M@M1
. . AVMP Cloudy, surface to 600 mb Greater of 20% of 0.2 g/kg | 15.8% 2005.08.01 channels in the MW &
Operatlonal Algorlthm Tea'm (SOAT) AVMP Cloudy, 600 mb to 300 mb Greater of 40% or 0.1 g/kg 20% band Th00 1300 1400 1500 1600 1700 1800
on I’Uﬂnlng the C”MSS COde through AVMP Cloudy, 300 mb to 100 mb Greater of 40% or 0.1 g/kg | 0.1g/kg Examp|e of AIRS temperature product Wavenumber (cm™)
at 500 hPa* Better match with IASI ' |  —comwr ‘

retrieval than ECMWE.
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AVTP: Used for initialization of high-resolution NWP PSS
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comparisons of the results against Parameter = ek _ Retrieved Temperature Profiles (200 hPa)
. AVTP Partly Cloudy, surface to 300 mb 1.6 K/1-km layer 0.9 K/1-km ocean, 1.7 K/1-km land/ice Seen to be genera”y consistent with NWP forecast
the Current Operatlonal prOdUCtS, AVTP Partly Cloudy, 300 to 30 mb 1.5 K/3-km layer 1.0 K/3-km ocean, 1.5 K/3-km land/ice
AVTP Partly Cloudy, 30 mb to 1 mb 1.5 K/5-km layer 1.5 K/3-km
AVTP Partly Cloudy, 1 mb to 0.5 mb 3.5 K/5-km layer 3.5 K/5-km ECMWF.US.ed as refergnce s O et o etk
d The proxy data capability not only AVTP Cloudy , surface to 700 mb 25K/thm ayer | 20K/1-4m - rorqualiafivaconpartons S Hii
. - AVTP Cloudy, 700 mb to 300 mb 1.5 K/1-km layer 1.5 K/1-km | — Temperatures at specified 4, ‘ L il . £ | i
allows characterization of the LWt | 150 pressurelevels rotlayer | WL W= o (O
algorithm performance pre-launch, AV Coudy 20l L Lowin {39k *AIRS Products courtesy of Tom Pagano, NASA/JPL ‘ o iIZ
. . . . . oudy, 1 mb to 0.05 m . -km layer . -km 20/ 205 20 205
iIncluding diagnosis of issues and T Ty
fixes, but also provides opportunities AVPP: Pressure product is a EDR Parameter IORD-II NGAS SY15-0007 o b reimied s R o cuss s o
to practice the cal/val and algorithm product (derived _from A\_/TP_ and Pressure Profile 4 hPa threshold, 2 hPa goal | 3 hPa (with precip and to thed“”‘:°rdre°'t‘i‘_1 ATMS e o . szz
AVM P) that reguires validation. CO and Psurf error exclusions) mzh ;‘:egl egisa'as::;ed e 3 225
update processes, and demonstrate CH, are experimental (P3l) products Frer the tuning (ATMS b ol -
. . . 4 per P CH4 (methane) column 1% precision, £5% accuracy n/a ‘:' erVT ug'z’gr( . fsl\a;\i " o T
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Datasets Used for CrIMSS Pre-Launch Characterization 'Pre-Launch Characterization of CrIMSS Algorlth m
Proxy data generated using AIRS L2 Global Synthetic Datasets (GSD) Summary: - I R
. . . "..;," \; e i P ““_ 'mr.:..:'m,".i, ot g e
: 'n%th;ta S lisiEniEle mOdgl o » Simulated for a wide range of environmental scenes  The CrIMSS EDR AVTP and AVMP products have been shown to 14
T oud Eﬁ][gﬁﬁgtgge"a??g'g&#géggm?ggci?igé%regbth — Seasonal, diurnal, and spatial variability satisfy requirements based on global synthetic datasets. )
: : Foalip L
BIZCIIS IR B Seltf'forssﬁtent LEMIpErEiLIe; MESlElEs, C2oNE, &N clole » The CrIMSS EDR algorithm demonstrates good convergence based - A\
» The proxy data is used to test the CrIMSS e s oS . . . . on testing with proxy data from AIRS and IASI. 4 V50
O ional code — Actual sensor scanning geometry including FOV rotation | | | N A
pera _ | « The SOAT is preparing for NPP launch with proxy datasets and R
—_ Convergence 1S good’ EDR performance can be methods Of evaluation IASI (IR + MW) (lsolud Red)., CrIMSS (IR+ MW) (Dotted Red)
evaluated with more realistic scenes; Issues - Simulated sensor effects based on actual sensor ' S (o e, Cribss (W (boted Breeny
identified performance characterization results LAY
Proxy data from IASI/AMSU/MHS Proxy Data Package for ‘Focus Day’ -
o ?:I S ; y 9 y CrIMSS Algorithm Performance Based on the Global Synthetic Data sets
 Highly realistic proxy data 5
« Have successfully ingested into the CrIMSS OPS code Proxy Data Package generated by NOAA/NESDIS ana e R Qearondic

shared with SOAT team members, package including:
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* Proxy generation algorithm operational
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CrIS/ATMS Proxy Data from IASI/AMSU/MHS
IASI/AMSU-A/MHS Data

IASI EDR Products from NOAA IAS| Operations .
NCEP-GFS and ECMWF Analysis Fields
RAOB Matches
SDR and EDR File Readers/Writers AVTP
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Latitude (deg.)

nci % (>=300mb) or mg/kg (<300mb))
Partly Cloudy Land/Ice

------------------------

i8] Top: IASI Proxy results (courtesy of Murty
L I T A A Divakarla, NOAA/NESDIS)

Bottom: AIRS L2 Proxy results (courtesy of Xu
AVPP Liu and Susan Kizer, LaRC/NASA)
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