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• SCARGO update

• AMELiA GV proposal

• How to request NSF 
aircraft



• NSF Polar Programs funded project

• “Roll-on / roll-off” rack and inlet 

• Measuring CO
2
, CH

4
, CO, and H

2
O

• NYANG LC-130s operating between 
Christchurch, McMurdo Station, and 
the South Pole, Nov-Feb

• Primary goal to quantify large-scale 
air-sea CO

2
 exchange

Southern Ocean Carbon 
Gas Observatory (SCARGO)

B. Stephens, M. Long, K. McKain NSF OPP proposal, 2018

Modeled summertime CO
2
 anomalies 



SCARGO integration and 
test flights completed in 
March, 2022





SCARGO test flight vertical profiles



SCARGO Plans

• Initial “test” season, Nov. 2022 – 
Feb. 2023

• Four field staff deploying from 
U.S. plus local NIWA support in 
Christchurch

• No dedicated flights

• Limited profiling

• Significant uncertainty in number 
of USAP supported flights



• A new concept for small-scale tomographic GV 
deployments repeated two times per year for four years

• A well-tested payload for measuring atmospheric CO
2
, O

2
, 

CH
4
, H

2
O, their isotope ratios, VOCs, and related tracers

Interdisciplinary Science Team:

NCAR: Britton Stephens (lead PI), Matt Long (co-PI), Adriana Bailey, Dan Amrhein

University of Colorado / NOAA: Kathryn McKain, Colm Sweeney

Scripps Institution of Oceanography: Ralph Keeling, Eric Morgan

University of Washington: Abby Swann

University of California, Berkeley: Rob Rhew



Atmospheric Potential Oxygen

APO = O
2
 + 1.1*CO

2
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HIPPO and ATom derived northern extratropical air-sea O
2
 exchange

• Observed seasonal net 
outgassing = 283 Tmol O

2

• Modeled = 210 - 305 Tmol O
2



AMELiA Proposal

• NSF/NCAR GV sampling over 100 species

• Continuous profiling between 500 feet AGL and 28,000 feet, from 
the North Pole to Equator

• Two deployments per year 2024-2027

• NSF Growing Convergence Research, declined 2021

• NSF Atmospheric Chemistry, pending 2022

AO2








