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AVTP, AVMP and IR Ozone Profile Highlights

NOAA/ESRL AirCore                                
(Membrive et al. 2017; Karion et al. 2010)

Total Carbon Column Observing 
Network (TCCON)

(Wunch et al. 2011)

• JSTAR Cal/Val Phases (Zhou, Divakarla, and Liu 2016)
– Pre-Launch
– Early Orbit Checkout (EOC)
– Intensive Cal/Val (ICV)

 Validation of EDRs against multiple correlative datasets
– Long-Term Monitoring (LTM)

 Routine characterization of all EDR products and long-term 
demonstration of performance

• Sounder EDR validation methodology is based upon 
AIRS and IASI (Nalli et al., 2013, JGR Special Section 
on SNPP Cal/Val)

• J-1 (NOAA-20) sounder EDR Cal/Val Plan (Dec 2015)
– The Cal/Val Plan included for the first time the validation 

of carbon trace gas EDRs (CO, CH4 and CO2), but the details 
had not been completely ironed out at that time.

• Operational algorithm
– NOAA Enterprise Algorithm for 

CrIS/IASI/AIRS (AST v5.9; after 
Susskind, Barnet and Blaisdell, 2003)

– Global non-precipitating conditions
– Atmospheric Vertical Temperature

and Moisture Profiles (AVTP, AVMP)
– Trace gases: O3, CO, CO2, CH4

– V2.5.2.2 (offline OPS version)
 Full spectral tunings for SNPP and N-

20
 Regression update for N-20
 MW tuning updates for SNPP and N-

20
 Candidate for October 2019 DAP

• Users
– Weather Forecast Offices (AWIPS)

 Nowcasting / severe weather
 Alaska (cold core)

– NOAA/CPC (OLR)
– NOAA/ARL, NOAA/ESRL (IR ozone, 

trace gases)
– NOAA TOAST product (IR ozone EDR)
– Basic and applied science research 

(e.g., Pagano et al., 2014)
 Stability Indices (e.g., Bloch et al. 

2019; Iturbide-Sanchez et al. 2018)

Carbon Trace Gas Highlights

NUCAPS IR+MW AVMP vs ECMWF
Global Clear-to-Partly Cloudy

Focus Day 20-Aug-2018

NUCAPS NOAA-20 AVTP/AVMP vs Dedicated RAOB

Geographic Histogram of Dedicated RAOB NOAA-20 
Collocations (Equal Area)

(δx≤ 100 km, −100 < δt < +5 min)
• CrIS/ATMS granules SDR/TDR matched with 

truth data using NPROVS collocation files
– Atmospheric Radiation Measurement (ARM) 

Sites (Tobin et al. 2006)
• Eastern North Atlantic (ENA)
• Southern Great Plains (SGP)
• North Slope of Alaska (NSA)
• Radiosonde Intercomparison and 

Validation (RIVAL) campaign
– GRUAN Sites (Bodeker et al. 2016)

• Lindenberg, Germany (LIN)
• Sodankyla, Finland (SOD)
• Beltsville, Maryland (BEL/HUBC)

– 2019 NOAA AEROSE campaign (Nalli et al.
2011; Morris et al. 2006)

• Mar 2019, tropical Atlantic Ocean

Validation Archive (VALAR)
• Dedicated Ozonesondes

– 2019 AEROSE campaign (Nalli et al. 2011; 
Morris et al. 2006)

– Howard University Beltsville (HUBC) site

• Land-Based Sites
– World Ozone and Ultraviolet Radiation 

Data Centre (SHADOZ) (Thompson et al. 
2004, 2007)

• Ascension
• Hilo
• American Samoa

– WMO World Ozone and Ultraviolet 
Radiation Data Centre (WOUDC)

• STN014
• STN029
• STN101

Geographic Histogram of NOAA-20 Ozonesonde 
Collocations (Equal Area)

(δx≤ 125 km, −240 < δt < +120 min)

NUCAPS NOAA-20 IR Ozone Profile vs Ozonesondes

2-hr

Collocated Radiosonde and N20/SNPP NUCAPS
(IR+MW pass QC, 10-20 Aug 2018)

Rigorous zonal and land/sea surface 
area weighting are applied to VALAR 

collocation sample statistics.

NUCAPS NOAA-20 AVTP/AVMP vs NPROVS Conventional RAOB
AVTP AVMPNUCAPS QA Acceptance Flags, Ascending (NPROVS ODS)

NOAA Products Validation System (NPROVS) 
(Reale et al. 2012; Sun et al. 2017)

• ATom deployed extensive gas and 
aerosol payloads on the NASA DC-8 
aircraft for global-scale sampling of 
the atmosphere, profiling 
continuously from 0.2–12 km 
altitude

• Flights occurred spanning 4 seasons 
originating from the Armstrong 
Flight Research Center, Palmdale, 
California

• In this work we use the NOAA 
Picarro ATom-1 and -2 datasets
– PIs: Kathryn McKain and Colm

Sweeney (CIRES, U. of Colorado, 
NOAA/ESRL) 

• Source: 
https://espo.nasa.gov/atom/

NUCAPS SNPP (V2.5.2.2) versus ATom
Accepted+QA, ±3 hr, 150 km

ATom (Wofsy et al. 2018)

• Innovative, balloon-borne in situ 
sampling system

• Uses long stainless steel tube, 
open at one end and closed at 
the other

• Collects a sample (or “core”) of 
the ambient atmospheric air 
column during its descent.

• The “core” is recovered, sealed, 
then brought back to the lab for 
analysis using a Picarro trace gas 
analyzer.

• Advantages
– Geographic coverage over land
– Relatively high vertical resolution 

profiles over full tropospheric column

• We obtained ~27 soundings since 
for the NOAA-20 validation effort 
(courtesy of Colm Sweeny and 
Monika Kopacz)

– Balloon launches were timed for 
satellite overpasses

– Original soundings rigorously 
reduced to 100 layer RTA

– Serves as SNPP ↔ NOAA-20 transfer 
standard

Focus Day Station Collocations
(1-Apr-18, 20-Aug-18)

• Global network of ground-
based FTS that accurately 
measure total column 
abundances of CO2, CO, 
CH4, N2O trace gases

• Serves as SNPP ↔ NOAA-
20 transfer standard, 
complementing the SNPP 
ATom analysis

TCCON 
(Wunch et al. 2011)

AirCore
(Membrive et al. 2017; 

Karion et al. 2010)

NUCAPS (v2.5.2.2) versus AirCore
AK-Smoothed, Accepted Cases + QA, ±2 hr, 100 km

TCCON Column AKs

• Validated Maturity Review successfully
completed 28 Oct 2019
– NOAA-20 T/H2O/O3 Validated Maturity 

(pending)
– SNPP/NOAA-20 Carbon Trace Gases
 CO Validated Maturity (pending)
 CH4 Beta-Provisional Maturity (pending)
 CO2 Beta Maturity
 Recent NUCAPS upgrades have focused on 

upgrades/optimizations of the CO and CH4 trace gas EDRs
 Validation of SNPP NUCAPS CO/CH4/CO2 versus ATom-

1,-2 truth datasets show
o CO currently meets JPSS Requirements
o CH4 and CO2 are close to meeting requirements

 TCCON and AirCore are used as “transfer standards” between 
SNPP and NOAA-20

• Future Work
– Ongoing NUCAPS development, Cal/Val and Long-Term 

Monitoring
 Continue v2.x algorithm optimizations, including MW-only 

retrieval
 Further upgrades/optimizations for CH4 and CO2 products
 Continue support of dedicated RAOBs (ARM, RIVAL, AEROSE, 

HUBC)

– Other Related Work
 Surface emissivity upgrades/updates

o IR sea surface emissivity (IRSSE) model upgrades (cf. Nalli et al. 
poster)

o Implement CAMEL land surface emissivity as a priori
 Continued support EDR user applications (AWIPS, AR/SAL, 

atmospheric chemistry users)

http://www.woudc.org/
https://doi.org/10.3334/ORNLDAAC/1581
https://espo.nasa.gov/atom/
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