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ABSTRACT

Within SONATA, the British Antarctic Survey (BAS) is carrying out high temporal resolution observations of atmospheric CO2 at  fixed sites (Falkland 

Islands and coastal Antarctica), as well as aboard the RRS James Clark Ross. Here we describe instrument set-up, time periods of observations, and 

show first results. We also introduce some forthcoming work being carried out in collaboration between BAS and the University of East Anglia.

SUMMARY/CONCLUSION

We have successfully installed three CO2 analysers in remote locations and are collecting high quality CO2 data for use by modellers within SONATA. 

To guide potential future atmospheric CO2 observation network design, we are carrying out OSSE experiments to assess which stations generate the 

greatest reduction in CO2 flux uncertainty.  

INSTRUMENTAL

• To measure atmospheric CO2, we have developed an autonomous system based around the Picarro G2301;

• Instrument precision for 5-min average data is 25 ppb for CO2; instrument drift is extremely small;

• The Picarro is compliant with international atmospheric monitoring efforts including GAW and ICOS;

• We aim to use a 6-gas custom-designed calibration system (3 x cal gases, + stability/target tanks to ensure 

highest quality of data 

FALKLAND ISLANDS RRS JAMES CLARK ROSS (JCR)COASTAL ANTARCTICA
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• Measurements made by RHUL 2010 - 2014;

• System improvements by BAS, and measuring 

continuously since 2017; 

• Air is pumped to the measurement system from an inlet 

on the bridge;

• We added new thermoelectric drying component to 

maintain water vapour at low mixing ratios

• System uses 6 gas custom designed calibration system 

to continuously ensure World Data Centre quality 

measurements of CO2.

The JCR – we “piggy-

back” on existing routes 

• Measurements made by RHUL 2010 - 2014;

• System improvements by BAS, and measuring 

continuously since 2017; 

• Inlet is on a telecommunications mast;

• We added a new thermoelectric drying component to 

maintain water vapour at low mixing ratios

• System uses 6-gas custom designed calibration 

system to continuously ensure World Data Centre 

quality measurements of CO2.

The Clean Air Sector 
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• Measurements at Halley started in 2013;

• The Picarro system was installed in the Clean Air Sector 

Laboratory, air being drawn from the main inlet stack;

• Instability in the ice shelf forced winter closure of Halley 

in 2016; 

• In 2017, we moved the system to the nearby German 

research station, Neumayer, installing it in their clean air 

laboratory;

• Calibration system has suffered with cal-gas loss, so 

data are not as tightly calibrated as the FI/JCR systems. 

The Halley/Neumayer timeseries. Future plans 

include studying events in the CO2 data in 

collaboration with Andrew Manning (UEA).

Unfiltered hourly-average data from December 2016 to 

February 2018, shows potential for contamination from 

Port Stanley. Next stage is to develop data filtering and 

baseline-fitting methods. For this we are installing wind 

speed/direction sensor to enable accurate wind sector 

filtering. 

CO2 data from southern hemisphere Sept 2017- Feb 2018. 

All data, showing large range of 

concentrations, with many points 

with elevated CO2.

Filtering required to attain any 

sort of background measure.

Data following basic filtering, 

showing lowest 50% 

concentrations only.

Future work involves deriving 

suitable filtering method. 

ASSESSING ATMOSPHERIC CO2 OBSERVATION NETWORK DESIGN

We have demonstrated that we can install and run atmospheric CO2 observations systems in remote locations, but doing so 

requires considerable cost and effort. The Southern Ocean currently has very sparse long-term atmospheric CO2 monitoring, 

partly because of logistical challenges, such that estimates of CO2 fluxes are poorly constrained. 

We are therefore investigating optimum network design, to guide future plans for system installation/operation. This is being

achieved by carrying out an OSSE (Observing System Simulation Experiment) analysis using the GEOS-CHEM model. It is aimed 

at assessing the potential of a number of atmospheric CO2 monitoring sites, both existing and potential, to provide more robust 

Southern Ocean CO2 flux estimates. In this way, we aim to identify the most valuable sampling sites. 

The stations are located in the Atlantic sector, and we will assess their impact on deriving CO2 fluxes, both on this sector and the 

entire Southern Ocean.
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