
Measurements of CO2 Concentration   
at Antarctic Peninsula

Taejin CHOI, Namyi CHAE, 
Young Joon YOON and Bang Yong Lee

Korea Polar Research Institute





King Sejong Station

Stations on Antarctica (60 ~ 90oS)

In 2009, 
- Year-round: 40
- Seasonal: 65
-Temp. Closed: 6
Up to 1,000 people (McMurdo, USA)



- Full operation: 23
- Global: 2
- Regional: 16
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Background CO2 Conc.
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Junany Station (Antarctic Peninsula, Argentina)
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Amundsen-Scott Station(South Pole, USA)



Ideal to study on the composition and temporal change of the background 
atmosphere without any direct impact of civilization

The main part of atmospsheric trace compounds must be advected by long-
range transport to Antarctica

Understanding of past climate



Monitoring of the change in the Southern Ocean

• The Southern Ocean plays a critical role in driving, modifying, and regulating
global change.

• It comprises the southernmost waters of the World Ocean south of 60°S
latitude

• Its area is about 6% of the total ocean area, but making a critical role in up-
taking the atmospheric CO2 (~ 35%)



Antarctica Glacier Retreat Creates New Carbon Dioxide 
Store; Has Beneficial Impact on Climate Change

: the recent and rapid melting of ice shelves and glaciers around the 
Antarctic Peninsula → open water → large blooms of tiny marine plants 
called phytoplankton are flourishing → plankton dies and sinks to the sea-
bed 
New natural sink of an estimated 3.5 million tones of carbon from the 
ocean and atmosphere each year

Peck et al.(2009)

http://www.sciencedaily.com/images/2009/11/091109121117-large.jpg


http://www.climate4you.com/

Public education



Preparation for the measurements 
at the Korean 2nd Antarctic Station

The Atlantic ocean

The Pacific Ocean



The Korean 2nd Antarctic Stn.

(Jang Bogo, 2014 ~ )

McMurdo (United States)

/Arrival Heights (New Zealand)

South pole (United States)

Syowa (Japan)Neumayer III(Germany)
Jubany(Argentina)

Mawson (Australia)

Casey (Australia)

Palmer (United States)

Halley VI(United Kingdom)

King Sejong (Korea, 2010 ~)

Contribution of Korean to GAW Programs
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1. The Site

• The King Sejong Station (62o13’S/58o47’W)
• Temperature: -1.7 ℃
• Wind speed: 7.9 m/s
• Wind direction: NW~E
• Pressure: 989.3 hPa

King Sejong Station



Observatory for 

CO2, etc

Boat Storage

Power House

Main Building

Bund

Incinerator

~ 500 m



Airstrip



2. Measurements 

• Instrument: Cavity Ring-Down Spectrometer(G-1200)

• Variables: CO2

• Installed on December in 2009

• Sampling rate: < 0.5 Hz

• Flow rate: 300 ml/min.

• Calibration:  the National Standard CO2 Gases of 
361.68 and 383.69 ppm at an intervals of  15 days

• Raw data to be corrected numerically by using the 
obtained linear regressions



CRDS Measurements System



Other Measurement Systems

Aerosol measurementsCO2 concentration measurements 
based on NDIR
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3. Results
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4. Plans

• Registration of GAW Regional Station in 2010

• Air Sampling at the KSJ and Analysis for the 
manufacture of accurate and precision standard gases

• Data submission to GAW in 2011

• Installation and Test of Fast response CRDS on the 
IBRV, ARAON

• Strategy on measurements at the Korean 2nd Antarctic 
Station 



Ice-Breaking Research Vessel “ARAON”

Air-Sea Fluxes/Background Concentration



Jang Bogo Antarctic Research Station





The Korean New Stn.

Global and Regional GAW stations

The Korean New Stn.

The Korean New Stn.

The Korean New Stn.



CHCH, NZ

Jang Bogo Stn.

Terra Nova Bay

(2014)

King Sejong Stn.

South Shetland Is.

Enhanced measurements 
on the Pacific side of Antarctica 



King Sejon 
Station
(1988~)

Antarctic Research Infrasture of KOPRI

AWS
(2008~)

AWS
(2010~)

Jang Bogo
Station
(2014~)

AWS
(2011~)



Timeline

Fast response CRDS setup at the 
ice-breaking R/V

CRDS setup at the King Sejong Station

Intercomparison experiment                     
between CRDS and NDIR at KMA GAW Station

2009

2010

2011

2012

2013

2014

Continuous measurements of CO2

concentration at the King Sejong Station

Registration of King Sejong Station as a 
GAW station

Development of on-board eddy 
covariance technique 

Continuous measurements of CO2

concentration at the Icebreaker

On-board CO2 flux/Concentration 
measurements 

Intensive measurements of 
CO2 flux at the Icebreaker

Registration of the Icebreaker 
as a GAW station

CRDS installation at the 2nd Korean Antarctic Station

IBRV (ARAON)

Antarctic Stations



Thank you !


