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CrIMSS EDR Product Assessment StepsCrIMSS EDR Product Assessment Steps
OnOn--Going and Future PlansGoing and Future Plans
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Outline of PresentationOutline of Presentation

Provisional Maturity AssessmentProvisional Maturity Assessment
for CrIMSS AVTP and AVMP IDPSfor CrIMSS AVTP and AVMP IDPS‐‐MX 7.1 ProductsMX 7.1 Products

»» Compare Results of CrIMSS EDR Algorithm Versions Compare Results of CrIMSS EDR Algorithm Versions (Important Step):(Important Step):
–– All assessments were performed with a ported offAll assessments were performed with a ported off‐‐line EDR algorithm code.line EDR algorithm code.

for CrIMSS AVTP and AVMP IDPSfor CrIMSS AVTP and AVMP IDPS MX 7.1 ProductsMX 7.1 Products

p pp p gg
 AMSAMS‐‐2013: Kizer et al., Poster Paper: 665; Liu et al., Poster Paper:697, GOESRJPSS, 2013: Kizer et al., Poster Paper: 665; Liu et al., Poster Paper:697, GOESRJPSS, 

Wed/Thu.Wed/Thu.

–– Ensure offEnsure off‐‐line EDR Algorithm emulates exact IDPS/ADL4.1 EDR versionsline EDR Algorithm emulates exact IDPS/ADL4.1 EDR versions

 CrIMSS EDRs: Past (MX5 3 prior to Oct 2012) Present (MX6 3 as of Oct 2012)CrIMSS EDRs: Past (MX5 3 prior to Oct 2012) Present (MX6 3 as of Oct 2012) CrIMSS EDRs: Past (MX5.3 prior to Oct. 2012), Present (MX6.3 as of Oct. 2012),  CrIMSS EDRs: Past (MX5.3 prior to Oct. 2012), Present (MX6.3 as of Oct. 2012),  
and Future (MX7.1)and Future (MX7.1)

»» Two Focus Days (05/15 and 09/20/2012) for CrIMSS EDR product evaluationsTwo Focus Days (05/15 and 09/20/2012) for CrIMSS EDR product evaluations
 Optimization of CrIMSS EDR algorithm Optimization of CrIMSS EDR algorithm (Wilson et al., Poster Paper 802, Wed/Thu)(Wilson et al., Poster Paper 802, Wed/Thu)

 Results presented are for the focusResults presented are for the focus‐‐day: 05/15/2012day: 05/15/2012

 Evaluations with ECMWF (as a proxy to truth) Evaluations with ECMWF (as a proxy to truth) –– shown for IR+MW productshown for IR+MW product

 Evaluation of two different algorithms: (1) the CrIMSS official EDR algorithm,  Evaluation of two different algorithms: (1) the CrIMSS official EDR algorithm,  
and (2) the AIRS Science Team heritage algorithmand (2) the AIRS Science Team heritage algorithmand (2) the AIRS Science Team heritage algorithmand (2) the AIRS Science Team heritage algorithm

»» CrIMSS EDRs visCrIMSS EDRs vis‐‐àà‐‐vis Aquavis Aqua‐‐AIRS EDR products with reference to ECMWFAIRS EDR products with reference to ECMWF

»» Validations with Dedicated RAOBs:  (Preliminary Results, OnValidations with Dedicated RAOBs:  (Preliminary Results, On‐‐going Effort)going Effort)
–– PMRFPMRF‐‐ Kauai, Hawaii (Lat/Lon: 22.05N, Kauai, Hawaii (Lat/Lon: 22.05N, ‐‐159.78W About 30+ RAOBs 05/15 159.78W About 30+ RAOBs 05/15 ‐‐ 09/30)09/30)(( ))

–– Future plans: Dedicated RAOBs from ARM sites (TWP, SGP, NSA) and Global RAOB Future plans: Dedicated RAOBs from ARM sites (TWP, SGP, NSA) and Global RAOB 
collocations as was done for Aquacollocations as was done for Aqua‐‐AIRS (and) Stage 1 and Stage 2 ValidationsAIRS (and) Stage 1 and Stage 2 Validations

 Tobin, JGR, 2006; Divakarla, JGR, 2006; Tobin, JGR, 2006; Divakarla, JGR, 2006; Divakarla, JGR, 2008, HISEDivakarla, JGR, 2008, HISE‐‐2011, AMS2011, AMS‐‐2012)2012)



CrIMSSCrIMSS EDRs EDRs -- MWMW--only (1only (1stst Stage), IR+MW (2Stage), IR+MW (2ndnd Stage), Stage), 
AquaAqua--AIRS Retrievals, and ECMWF  MatchesAIRS Retrievals, and ECMWF  Matches

Data Sets on NOAA FTP Site (Focus Days 02/24; 05/15; 09/20)Data Sets on NOAA FTP Site (Focus Days 02/24; 05/15; 09/20)

• AVTP (850 hPa-surface)  temperature product for May 15, 2012 
– CrIMSS IR+MW  (upper left) and MW-only (upper middle)
– AIRS IR+MW (lower left) and AMSU-only (lower middle)AIRS IR MW (lower left) and AMSU only (lower middle)
– Co-located ECMWF for CrIS (upper right) and AIRS (lower right)
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T(p), q(p) RMS Differences T(p), q(p) RMS Differences wrtwrt ECMWFECMWF
MX 5.3 (Past), MX 6.3 (Present) and MX 7.1 (June 2013) MX 5.3 (Past), MX 6.3 (Present) and MX 7.1 (June 2013) 

Data: Global (Focus Day: 05/15/2012)Data: Global (Focus Day: 05/15/2012)

CrIMSS IR+MW
MX5.3 
MX6.3
MX7.1

Global ALL
N=318,000
Yield:Yield:
MX7:   50% 
MX6.3:22%
MX5.3: 4%

5T(p) RMS (K) q(p) RMS (%)



MX7.1 T(p), q(p) RMS Differences wrt ECMWFMX7.1 T(p), q(p) RMS Differences wrt ECMWF
Global, Land, Sea, Coast, ALL(05/15/2012)Global, Land, Sea, Coast, ALL(05/15/2012)

CrIMSS IR+MW
MX7.1

Global ALL
N=318,000
Yield:Yield:
ALL:   50% 
Land: 53%
Sea:50%
COAST(--):45%COAST( ):45%

6T(p) RMS (K) q(p) RMS (%)



CrIMSSCrIMSS vs. ECMWF; AIRS V6 vs. ECMWF vs. ECMWF; AIRS V6 vs. ECMWF 
Matched EDRs Matched EDRs -- Global Ocean Global Ocean –– CLDCLR, Clear CasesCLDCLR, Clear Cases

Solid Lines 
CrIMSS IR+MW

Dashed Lines
AIRS V6 RET
pbest

OBlue Ocean
N= 116,000 -
CLDCLR
AIRS:43% dashed
C IMSS 58% lidCrIMSS:58% solid

Clear  
N= 5,538
AIRS 5% d h d

7T(p) RMS (K) q(p) RMS (%)

AIRS: 5% dashed
CrIMSS solid



ICV Coordinated Dedicated RAOB Campaign ICV Coordinated Dedicated RAOB Campaign 
(Barnet et al.,  CrIMSS Beta Maturity, July 2012)(Barnet et al.,  CrIMSS Beta Maturity, July 2012)

ARM-TWP ARM-SGP ARM-NSA PMRF BCCSO NOAA AEROSE

Location Manus Island, 
Papua New Guinea

Ponca City, 
Oklahoma, USA

Barrow, Alaska, 
USA

Kauai, Hawaii, 
USA

Beltsville, Maryland, 
USA

Tropical North 
Atlantic Ocean

Regime Tropical  Pacific 
Warm Pool, Island

Midlatitude 
Continent, Rural

Polar Continent Tropical Pacific,
Island

Midlatitude 
Continent, Urban

Tropical Atlantic,
Ship

Planned N 90 180 180 40 — ≈ 65

Launched n 1 18 49 61 40 15 2

Launched n 2 — 47 59 — — —

Time Frame Aug–present Jul–present Jul–present May, Sep Jun–Jul, Sep–
present

Jan 2013 tentative

 CrIMSS EDR matchup CrIMSS EDR matchup 
granules are in the process of granules are in the process of 
being acquired for these being acquired for these 
RAOBRAOBRAOBs RAOBs 

»» IDPS OPSIDPS OPS--EDRs ≤ 500 kmEDRs ≤ 500 km

 Currently evaluating PMRF Currently evaluating PMRF 
RAOBs and location specificsRAOBs and location specifics

9-Oct-12 8

 Kauai, Hawaii, Kauai, Hawaii, About 30 RAOBs. About 30 RAOBs. 
Lat/Lon: 22.05N, Lat/Lon: 22.05N, ‐‐159.78W159.78W



Aerospace RAOB, ECMWF, Aerospace RAOB, ECMWF, CrIMSSCrIMSS MX7.01 EDR MatchesMX7.01 EDR Matches
(Kauai, 22.05N, 159.78W, Hawaii) (Kauai, 22.05N, 159.78W, Hawaii) 

PMRF- Kauai, 37 Matches, May-Sep, 2012
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Black: RAOB;  Red: 2nd Stage IR+MW; Green: 1st Stage MW; Cyan: ECMWF



RMS Difference and Bias RMS Difference and Bias -- CrIMSSCrIMSS EDRs vs. ECMWFEDRs vs. ECMWF
NSAMP: 33  Data: May 12NSAMP: 33  Data: May 12--31; September 1631; September 16--30, 201230, 2012

T(p) RMS (K) q(p) RMS (%) T(p) Bias (K) q(p) Bias (%)

 The implications on using isThe implications on using is--land based CrIMSS EDRs in validating the CrIMSS EDRs require land based CrIMSS EDRs in validating the CrIMSS EDRs require 
further investigation.further investigation.

 The 1The 1stst stage MWstage MW--only retrievals get affected by the land fraction (ATMS surface sensitiveonly retrievals get affected by the land fraction (ATMS surface sensitive

T(p) RMS (K)                  q(p) RMS (%)                       T(p) Bias (K)                  q(p) Bias (%)
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 The 1The 1 stage MWstage MW only retrievals get affected by the land fraction (ATMS surface sensitive only retrievals get affected by the land fraction (ATMS surface sensitive 
channels), and the retrievals may not represent a ‘seachannels), and the retrievals may not represent a ‘sea--only’ CrIMSS EDR product  as we only’ CrIMSS EDR product  as we 
would anticipate.would anticipate.

 We are currently evaluating We are currently evaluating CrIMSSCrIMSS EDRs vs.  matched RAOBs.EDRs vs.  matched RAOBs.



Data and Pathways for CrIMSSData and Pathways for CrIMSS
Provisional MaturityProvisional Maturity
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Results 
» The CrIMSS EDR algorithm with current IDPS working version (MX6.3), 

and upcoming MX7.1 shows excellent promise and can be declared as of 
Provisional QualityProvisional  Quality.

» EDR products derived with off‐line emulation of CrIMSS Versions (Past: 
IDPS‐MX5.3; Current:IDPS‐MX6.3; Future:IDPS‐MX7.1) were validated 
with ADL 4.1 emulations to ensure that the results presented today p y
represent the future MX7.1 IDPS operational product. 

» EDR algorithm performance was evaluated with a common match‐up data 
set of CrIMSS and Aqua‐AIRS EDR products (~177,000/day) and matched 
ECMWF l i fi ldECMWF analysis fields.

– CrIMSS AVTP and AVMP products are very competitive in comparison 
to AVTP and AVMP products generated with the AIRS‐Science Team 
algorithmalgorithm
 CrIMSS‐AVTP and AVMP products appear to be resilient to dust in comparison with 

matched Aqua‐AIRS retrieval products

– We are currently substantiating these results with validations using 
d di t d RAOB d/ l b l RAOB t h f t th d t tdedicated RAOBs and/or global RAOB match‐ups of truth data sets 
for stage 1 and stage 2 validations.



AMSAMS--2013 Relevant Oral/Poster Presentations2013 Relevant Oral/Poster Presentations
and NOAA/STARand NOAA/STAR--Telecon PresentationsTelecon Presentations
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