Abstract: Atmospheric Vertical Temperature Profiles (AVTP), Atmospheric Vertical Moisture profiles (AVMP), and other Environmental Data Records (EDRs) retrieved by the Cross-track Infrared Sounder and
Advanced Technology Microwave Sounder Suite (CrIMSS) EDR algorithm were evaluated using matched European Center for Medium-Range Weather Forecasts (ECMWF) analysis fields, radiosonde (RAOB)
measurements, and independent retrieval products from Infrared Atmospheric Sounder Interferometer (IASI) observations. The proxy CrlS and ATMS Sensor Data Records (SDRs) needed to generate CrIMSS
EDR products were derived for the “Focus Day,” October 19, 2007, using IASI, Advanced Microwave Sounding Unit (AMSU), and Microwave Humidity Sounder (MHS) observations, respectively. Empirical bias
tuning procedures were employed in the CrIMSS EDR algorithm to make the proxy SDRs consistent with the forward model used in the CrIMSS algorithm. The CrIMSS AVTP and AVMP products were
evaluated for 42 granules of the focus day data set. Using the ECMWF/RAOB measurements as the truth, bias and RMS differences were computed for the CrIMSS and IASI EDR products. The results of the
evaluation reveal that bias correction of forward model errors and sensor errors is critical to the CrIMSS algorithm performance. Evaluation of the ‘infrared plus microwave’ AVTP and AVMP retrievals reveals
reasonable agreement with the ECMWF and IASI retrieval products. Further assessment of the CrIMSS EDRs with RAOBs and other correlative data sets is in progress to demonstrate launch-readiness.

Validation of CrIMSS EDR Products with Matched ECMWF Analysis, RAOB Measurements, and IASI Retrievals

Murty Divakarla?, C.D. Barnet?, M. Goldberg?, D. Gu3, X. Liu*, W. Blackwell?, E. MaddysS, S. Kizer?, G. Guo®, X.L. Ma3, A. Gambocorta®, T. King®, N. Nalli¢, and K.Zhang®
11.M. Systems Group, Inc., 2NOAA/NESDIS/STAR, 3Northrop Grumman Aerospace Systems, *LaRC/NASA , >MIT Lincoln Labs, ¢Dell Perot Systems, “Science Systems Applications, Inc.

[ Developed During the Aqua
Mission (Susskind et al, 2003)
|- Expanded to Retrieve EDRs from
IASI/AMUS-AMHS SDRs - T(p),
a(p), 03(p), and other trace gas

al, 2009)
|- Emerging as NOAA-Unique Cris!
ATMS Product System (NUCAPS)

NOAA-STAR
1ASI- Operational System

retrieval versions.

al. -
N
i Wl

[ Simultaneous Retrieval of
1(6). S(e). OS(p).Takin.
a1 Emissivities.

- ossrTm

- Use of EOFs to
haracterize and Measure
Retrieved Parameters.

(Kizer et al., 2010)

- a-priori constraints
Derived from a Blended
Training Data Set

CrIMSS LaRC V1.5
Implementation at STAR

e e ok s Lt
paca (o T 4l nermmer by 4

channels spanning the R spectrum 645-27¢

arumert o st (oW o cch Pl
Regard (FOR) and the raclances are Gaussan apodized
(top figur). The CriSinstrument has  total of 315 IR
channels i 3 bands covering longwave (655-1095 cm),
midwave (1210-1750 am’), and shortwave (2155-2550
) channels with spectral gaps between the bands.
The instrument has 9 FOV for each FOR and the
radiances are Hamming apodized.

ATMS

b AIRS Science
2010). In addition,
bservati ‘Thus, i this

only’ radiances or ‘IRMW radi tivel th
However, pt . Hence,

), ‘clear’ iteri
statistics into ‘MW-only’ and IR+ MW stage retrievals,

TAST i)

Hyper-spectral IR and MW Satellite Observations Proxy Data for CriIMSS EDR at NOAA/STAR Total Water (cm) - Granules 139-142. ALL (O+L+C) Cloud_Cleared: IASI & CrIMSS QC Flags
EDR i nd NUCAPS Bias Tuning Procedure (NGAS) crmss ECMWF AVTP- RMSD (K) AVMP RMSD (%)
R - k] Sateliite cris/ATMS [— camss e — Earlier attempts (Divakarla et al., 2010a) on -
s N - [— 8 G Pro EDR the evaluation of Proxy ATMS SDRs and
f' "o, o _ — Radiinos) Radian: Algorithm

= fluse- ). | f | H 5 IASIAMSU-A/ Generator =2 EDRs retrieved using the CrIMSS EDR

2 - s MHS. algorithm revealed the need for an empirical

Q TG : s bias-tuning component in the CrIMSS

g’ Chammels i 2 algorithm. Accordingly, bias-tuning

[ s ‘[ . ‘M m — § OO procedures were developed by NGAS and
4 b | s ta CrIMSS EDR products were generated for
; S i (e9. ATMS LBL) va. EDR Alg. RTA (0SS) 46 gramues (DG et b 2011
3 A s ruvevs o s v
1 = | ATh8 Fruny aia Qenaraien Fivn Shant v

2 o = 5 i o Ganwaing R oy da o AR o L

I ESESY S a5 O oot ===

z RS — s g H [ws] 1 = =——

5 E
fle iy W s
2 = i LEK - = : ]
E 5§ = e = The Google-Earth Pro interface used to display CriIMISSAAST 1ASI (IASI Rej) - CriMSS (ch;_ el) | [
‘The 1ASI and the AIRS hy 1 radi: d ide the <g -3 () LLM + R k () ‘ E EDRs (and SDRs) offers a very powerful method to evaluate —___IASI (CrIMSS Rej) - CriMSS (IASI Rej)
to generate and evaluate proxy Crls SDRs and EDR products. The IASI and Cris are Fourier @ g = : (=) G @ EEED
Transform Spectrometers. Because IASI has higher spectral resolution and covers the full ris S§s Results and Discussion
he S SDRs offer oroxy SDRs. The AMSU-A and EH g A et ot o serpr— Ked with this interface and has potential
MHS i to generate ATMS proxy SDRs. L U 139-142 for many noar realtime applications in the future. [1. Proxy Data is of Good Quality: The CrlS proxy SDRs are a direct | |
- _ Ocean-only Cloud_Cleared Ocean-only Cloud_Cleared transformation of IASI EDRs. The ATMS proxy SDRs are of good quality
The IASVAMSU-A/MHS and CriS/ATMS (CrIMSS) Retrieval E of CriIS/ATMS Proxy SDRs (Divakarla et al., 2010b) Evaluation of CrIMSS EDRs with ECMWF and IASI EDRs B “AVMP RMSD (%) “AVTP- Bias (K) for most of the globe except for high latitude regions (>70° latitudes)
1AS| & CriS Brightness Temp. Spectra IASIICrS, AMSU-A/ATMS SDRs. Criteria and Statistical Metrics and over the sea/ice boundaries.

2. Bias-tuning is Critical for CriMSS Retrieval Performance: Bias tuning
procedures implemented in the CriMSS algorithm improves CriMSS EDR
performance substantially. This needs to be tested on an independent
data set (RAOBs).

3. EDR Performance: The CriMSS algorithm shows reasonable ability
for a launch-ready performance. Lower yields of CriIMSS EDR algorithm
over polar granules and land cases is probably due to the limitations
imposed by the proxy SDRs and needs to be verified. We anticipate that
the new ATMS proxy SDRs and other enhancements (improved bias
tuning, optimization of noise) will improve further, the agreement
between CrIMSS EDRs and the truth data sets.
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1. RAOB Matched Proxy Data sets: We are working on radiosonde
(RAOB) matched proxy data sets and other correlative measurements
for further testing of the CrIMISS EDR performance.
2. ThelRand MW i ifi A detailed ti of
the retrieved emissivities at the MW and IR hinge points over land and
ocean using physical models and utilizing a compilation of Global Data
Assimilation System (GDAD) and ECMWF fields is planned.
3. Post-Launch Exercises with Pre-Launch Proxy SDRs: Proxy SDRs for
the Focus Day (10/19/2007) are in use for many post-launch exercises.
to the bi: ing and of Cris
noise are in progress at NGAS, LaRC and at NOAA. Interested users can
down-load the data from NOAA FTP website and are welcome to

participate in Telecon meeting
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