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CSIRO Australian Greenhouse Gas Observation Network 

(AGGON) 

Cape Grim update 

Gunn Pt tropical station update 

Australia‟s future research vessel (RV Investigator) 
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AGGON Network & Research Applications  

The Centre for Australian Weather and Climate Research  

A partnership between CSIRO and the Bureau of Meteorology 



AGGON Research Applications 

Objectives of AGGON expansion: 

 

1. Continental Australian network to develop “top-down” emission 

verification tools (eg Australian Coal Seam Gas fugitive emissions 

applications -  Arcturus GAW station, QLD) 

2. Quantifying the changing Southern Ocean CO2 sink (from an 

atmospheric perspective) 

3. Understanding key atmospheric processes in the Southeast 

Asian - Australian tropical region 

4.  New research platforms - blue water research vessel RV 

Investigator (operational 2015) 
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Cape Grim Baseline Air Pollution Station 

• 12-14 Nov 2014 CGBAPS Annual science meeting & ACCOM  

(Atmospheric Composition & Chemistry Observations and Modelling Conference)  

• GC-WERKS control software (CO2/CH4 Picarro) 

• New GHG instruments: 

• In-situ N2O/CO QCL (Aerodyne) (July 2014) 

• In-situ 13CO2/
12CO2 QCL (Aerodyne) (July 2014) 
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Aerodyne QCL-mini 

• CW-QCL (mid-IR) absorption spectroscopy  

• Astigmatic multi-pass Herriot cell (0.5L) (76m) 

• HITRAN database 

• Custom TDLWINTEL instrument control software & data 

acquisition/processsing  

• Good temperature control (double box) 

• No active pressure control 
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Instrument top view, outer and inner covers removed 
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Aerodyne QCL-mini 



Aerodyne mini-QCL noise/drift (CO) 
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Aerodyne mini-QCL noise/drift (N2O) 
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gas temperature at cell 



Aerodyne overlap experiment 
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SH CO2 2014 update - Cape Grim  

(flask CO2) 
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SH CO2 2014 update - Cape Grim  

(LoFlo in-situ CO2) 
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SH CO2 2014 update - Cape Grim  

(flask CH4) 
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Cape Grim CH4 comparison 
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Tropical Southeast Asia-Australian 

Regional Network 
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Gunn Point Pilot Tropical Atmospheric 

Research Station 

• Latitude :  12o 15‟S  

• Longitude :   131o 3‟E 

• Elevation:   25 m  

• Road Access  

• 1-2 hours from Darwin (70 km road) 

• 4WD  

• 35 km unsealed road subject to wet season flooding 

• Site History 

• Ex-prison farm (closed 1990) 

• Radar Site - Bureau of Meteorology lease  since 2004 

• Atmospheric Radiation Measurement Site (ARM funded US Department of 

Energy) 

• Power 

• Town power (generally reliable but does fail in storms) 

• Backup generator for essential applications (~3 days) 

• Communications 

• Land line and mobile next G reception 

 CSIRO.  3.1 Southern Ocean Carbon Sink 



Gunn Pt. GAW Station 

 

The Centre for Australian Weather and Climate Research  

A partnership between CSIRO and the Bureau of Meteorology 



Gunn Point GAW station update (NT) (12o 15‟ 

S  131o 3‟ E) 
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Gunn Point – atmospheric measurement 

program 

• Current 
• In-situ CO2 & CH4 (CRDS) 

• In-situ 13CO2/
12CO2 (CRDS)* 

• Flask CO2, CH4,
13CO2/

12CO2, N2O, CO, H2 

• Radon (ANSTO) 

• Short-lived halocarbons (CHBr3/CH2Br2/CHCl3/C2Cl4/CH2CCl3/CCl4..): 
GC-ECD (N. Harris, U. Cambridge, UK) (2013) 

• AWS (Jul 2013) and tower meteorology (WS, WD) 

• O3 (UV spectrometry) / CO (NDIR) /NO/NOX (chemiluminescence) 

• Aetholometer and nephelometer 

• PM2.5/PM10  

• Aerosols 

• 2 campaigns completed (dry season 2010, 2014) 

• Proposed measurement program 
• In-situ CO/N2O (Off-axis ICOS-Los Gatos) (2014/15) 

 

 



Radon at Gunn Pt. 
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Gunn Pt. Flask Data 
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Gunn Pt in-situ CO2 (hourly ave) 
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Gunn Pt in-situ CH4 (hourly ave) 
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Cape Ferguson (Queensland) (19.28oS, 14.06oE) 
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SH CO2 2013 update - Cape Ferguson 

(19°16„ S 147°3‟E) 
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RV Investigator – a new era in marine and atmospheric research for 
Australian scientists and international collaborators 

• FUTURE RESEARCH VESSEL PROJECT 

Future Research Vessel Project 



 

RV Investigator Arrival 
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Capability Southern 

Surveyor  

Investigator 

Length 66 m  93.9 m 

Width 12.5 m 18.5 m 

Number of 

scientific berths 

15 40 

Max distance in a 

single voyage 

6 000 nautical 

miles 

10 000 nautical 

miles  

General purpose Retro-fitted  Purpose-built 

scientific research 

vessel 

Vessel Capability Comparison  
 



RV Investigator Research Program  

• GHG spectrometers, 
1. In-situ CO2/CH4 (CRDS) (Picarro)  

2. In-situ N2O/CO (QCL) (Aerodyne) 

3. O2/N2 (fuel cell) (NCAR) 

• Polarimetric Weather Radar 

• Absorption photometer 

• Nephelometer 

• O3 monitor  

• NOx monitor  

 

• Sea surface temperature radiometer  

• Gravity meter 

• Multicorer  

• Towed general purpose profiling CTD  

• Underway water analysis instruments  

• XBT system 

• CTD/O2 Rosette System  

• 24 and 36 bottle carousel & frame  

• Trace-metal rosette 

• Trace-metal in-situ pumps 
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Location of atmospheric chemistry labs and 
position of specialist containers. 

 

2 Containers 

Air chemistry lab 

Aerosol 

mast 

Aerosol 

lab 



Air chemistry lab, containers and booms 

 

Sampling 

booms 

Air chemistry lab 

Position for 2 

containers for 

specialised 

atmospheric sampling 
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NH CO2 2014 update - Alert and Mauna Loa  

The Centre for Australian Weather and Climate Research  

A partnership between CSIRO and the Bureau of Meteorology 

 


