1 | | .
Algorithm

Provisional Maturity and Beyond

Murty G. Divakarla?, X. LiuZ, D. Gu3, M. Wilson?, T. Reale?, S. Kizer>, X. Xiong?, E. Maddy®, R. Ferraro?, R. Knuteson’, D. Hagan3, X. L. Ma3,

5Science Systems and Application, Inc., (SSAI), Hampton, VA; 8Science and Technology Corporation, Hampton 23666 VA

I.M. Systems Group@NOAA/STAR, College Park, MD; 2NASA, Langley Research Center, Hampton, VA

3Northrop Grumman Aerospace Systems, Redondo Beach, CA; “‘NOAA/JPSS, College Park MD

’Space Science and Engineering Center, UW, Madison, WI; 8The Aerospace Corporation, El Segundo, CA; °Science and Technology Corporation, Columbia, MD

bstract

Operational CrIMSS EDR Algorithm
AVTP and AVMP Product Assessme

(cris) and the Advanced 8y (ATMS)
t o isture, and AVMP and AVPP), v i
Data The official C d Mi IMSS) EDR
it s currently i MX7.1,

MX7.1 I d AVMP p ith a variety

of valid: oy
h an MX7.1 bu AR RN AR
ty in January 2013. he CrIMSS EDR team s =
imizations to i y P . These 2 e
detection algorith s ATMS and G i o
i d use of external
loud- “This paper presents an assessment of the

AVTPand 1 operati then MG EDR Beta Maturity (July 2012)

1.The AVTP and

AVTPand

the MX7.1

Overall, yields have

age ‘MW-

only’ retrieval, and over 50% of profiles from the 2'¢ stage ‘IR+MW retrieval. These results reveal that

the CrIMSS EDR algorithm

“AVMP Product
Shown
Total Precipitable Water
May 16, 2012

M 1028 Version Emuiton
Aetament i e AT
Fosis Dy GH28012 OBAG20NE

Femun 2,26, 2012
Dishariat o, A2

- g o s
iy

o e

meeting the AVTP and AVMP product requirements.

Hyper-Spectral IR and MW Sounding Instruments
The CrlS, AIRS and IASI; AMSU-A/MHS and ATMS
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CrIMSS AVTP and AVMP EDR Products
Requirements & Validations
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State 2: Product Validation performed
over a widely distributed set of
locations and time periods via several
ground-truth and validation efforts.
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CrIMSS AVTP - MW-only (15t Stage), IR+MW (2"¢ Stage),

Aqua-AIRS Retrievals, and ECMWF Matches
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CrIMSS vs. ECMWF; AIRS V6 vs. ECMWF
Using Matched AIRS-V6 and CrIMSS EDRs
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Evaluation Scheme for AVTP and AVMP Products
Provisional Maturity to Stage 1-3 Validations
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Global RAOB collocations collected over a period of time

Many thousands of RAOB matches over a period of time.

+ -~ 200-300 matches/day
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CrIMSS EDR Improvements Beyond MX 7.1

Results and Discussion

1. The CrIMSS EDR algorithm is a baseline operational product u
only approach available to user community.

g physical

2. The Algorithm has been in operations for only 18 months, and with very minor
changes to the code and LUT updates from the pre-launch version, the
algorithm has shown a remarkably improved performance.

3. The global yield of the algorithm is about 91%. The combined IR+MW’ EDR
product performance (yield *47-50%) and the MW-only only product
performance with a (remainder yield of 43%) are meeting the AVTP and AVMP
Global requirements for most of the atmosphere.

4. The algorithm is performing as expected for different categories (land, sea, and
coast), and different regimes (tropics, midlatitudes, high-latitudes). A siightly
larger global RMS difference exceeding the requirement at sfc-700 hPa s due to
larger RMS differences over the land cases, and polar regions impacting the
global RMS difference. Temperature RMS differences with ECMWF are very
close to reaching the requirements. Water vapor retrievals may require a ittle

i imization. Proposed i expected to improve

the performance.

Results and Discussion

5. Evaluations with PMRF dedicated RAOBs, ECMWF and Aqua-AIRS retrievals
- Forlow cloud amounts, and cloud-free samples the CriMSS EDR algorithm
appears to be very robust and the performance is very much similar to the AIRS-
V6 heritage algorithm. In fact the CrMSS AVMP retrievals show better promise
for mid-to-upper troposphere water vapor compared to AIRS-V6 pbest
retrievals.
~  The AVTP and AVMP RMS differences with RAOBs and ECMWF are very similar.
The dedicated RAOB matches are not assimilated into global NWP models.
Despite that, the retrievals (CrIMSS as well as AIRS) tend to agree better with
ECMWF indicating that ECMWF analysis fields are robust for an evaluation over
data sparse open oceans.
Evaluation with dedicated RAOBs and ECMWF analysis fields supports all the
conclusions discussed using ‘Focus-Day’ CrlMSS EDR evaluations with ECMWF.
6. The AIRS-V6 physical retrieval is marginally better than the first guess neural
ion solution. The diffe AST-V6 and the CrIMSS EDR is
that the CrIMSS EDR is ‘physical-only’ and does not incorporate any knowledge of
ECMWF with in the retrieval. The larger RMS difference between the CriMSS EDRs
and the AST-V6 could be due to either a poorly optimized CrIMSS EDR retrieval or
the ability of the neural network first guess to emulate the ECMWF statistics.

Corresponding Author: Murty.Divakarla@noaa.gov



