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Two years of FTIR soil flux measurements in the Wombat Forest 

Preliminary results
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Wombat Forest Flux 



7/13/2012

2

Wombat Forest Flux 

Equipment on site

� Eddy Covariance Flux tower

� ‘mobile ecosystem greenhouse gas 

analyser ’ (MEGA) – chamber system:

→ 6 automated soil respiration chambers

→ FTIR spectrometer

→ mobile field laboratory

� 3G wireless modem

� automated remote area power system

� site fenced and secured

Wombat Forest Flux 

Fourier Transform Infrared (FTIR) Spectrometer

simultaneous measurement and on-site analysis of:

�soil derived GHG:  CO2 , CH4 , N2O 

�soil temperature and 

�soil moisture

continuous measurements with high precision and 

high temporal resolution:

� data point each minute

� each chamber is measured 

16 times at 15 min per day (2010)

� 12 times at 20 min per day (from 2011)
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Wombat Forest Flux 
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System got installed early 2010 and we thought we had a foolproof setup 

What could possibly go wrong?

• FTIR system failure due to auxiliary sensors
– Valve and chamber operation system daisy chained with 

environmental sensors

• Soil moisture probes (Theta Probes)

• Soil temperature probes

• FTIR system failure due to power issues

– Generator radiator corrosion

=> Loss of 48% of potential data over the two year period most data 
lost in 2010
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Quality control
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- Fluxes filtered with R2 of CO2 regression >0.995

- Removal of spikes in soil moisture sensors

- Removal of odd soil temperature data

⇒Loss of soil moisture data in 2010

⇒Loss of 30% soil moisture data in 2011 -2012

⇒Loss of 19% soil temperature data

⇒Loss of 22% GHG flux data

Gap filling environmental data

• Soil moisture data gap filled:

• Redundant soil temperature sensors

• Small gaps linear interpolation

• Lager gaps via multiple linear regression model with the help of 
CABLE output (Cable data supplied by Vanessa Haverd)

• Soil temperature data:

• Redundant soil temperature sensors

• Small gaps linear interpolation
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Soil moisture – Theta vs. Eddy

SWC Eddy Tower
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Sensors installed correctly?

Broken sensors show floating 

background values  

Soil Temperature - redundancy

Eddy Tower
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Gap filling result environmental parameters
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Gap filling fluxes CO2
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Lloyd and Taylor (1994) model for soil temperature and 

moisture was used to fill gaps in CO2 fluxes (R2 = 0.801)



7/13/2012

7

Gap filling fluxes CH4
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Adj. R2 for linear model between CH4 flux and soil moisture = 0.931

=> Gaps where filled via this relationship

Gap filling fluxes N2O
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Gap filled via linear interpolation??



7/13/2012

8

Gap filled Fluxes 
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Flux Budget
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Conclusion

• Soil GHG exchange is dominated by soil respiration
– Soil respiration is controlled predominantly by soil temperature and to 

a small degree by soil moisture

• Soil acted as methane sink and mitigated around 0.0015% of soil 
respiration in CO2 equivalents
– Soil moisture controls seasonal CH4 changes (diffusion)

• Soil switched between very low N2O emission and N2O uptake rates

• N2O uptake mitigated around 0.001% of soil respiration in CO2
equivalents
– calibration?

– Uptake of N2O during last step of Denitrification?

– Nitrifier Denitrification?
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Pandora's Box

© Copyright The University of Melbourne 2008 

Thank you very much!

contact: b.fest@student.unimelb.edu.au


