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Quantum cascade laser spectrometer (QCLS) 

Cell volume 0.5 L

Path length cell 76 m

Pressure 40 Torr

Cell temperature ~22 degr. C

Laser temperature ~-19.8 degr. C

Aerodyne Research Inc. 
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Water vapor experiment 
with humidified cylinder air 
to characterize the H2O 
dependence.

COS dry mole fractions: Water vapor corrections
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Presentation Notes
These are the data with the standard fit, with TDLWINTEL correction OFF
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Water correction can be 
applied based on linear 
H2O dependence.

Water vapor corrections
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Presentation Notes
BLUE: Water vapour curve, standard fit, correction OFF
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Updated water corrections

Water vapor corrections

Presenter
Presentation Notes
BLUE: Water vapour curve, standard fit, correction OFF
GREEN: Water vapour curve, split fit, correction OFF

> Reason for positive relation between H2O and COS is because the baseline shape of the spectra is distorted by a small H2O peak. Split fit hardly has an effect on CO2 and CO.
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COS Scale transfer

Primary working

Scale transfer 
using an analyzer

Scale transfer 
using an analyzer

Secondary
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NOAA Primary COS standard: gravimetric method

• COS pure gas: 99.9% purity
• Uncertainty ~ 0.1-0.5%
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Uncertainty of QCLS COS, CO2, CO measurements

Kooijmans et al., 2016
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17 m

Measurement setup
Eddy-

covariance

Soil chamber
fluxes

Branch 
chamber 
fluxes

2015-2016

2016-2017
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Ecosystem COS and CO2 flux

Night-time COS uptake contributes 
to 13 % of total daily uptake. 

Kooijmans et al. 2017, ACPD

COS

CO2

Presenter
Presentation Notes
Ecosystem flux from EC, we observe night-time uptake of COS as expected (from CA light-independence)
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Ecosystem and soil COS and CO2 flux

Magnitude of soil flux compared to 
total ecosystem COS flux:
Night-time: 34-40 %
Day-time: 13 %

COS

CO2
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Branch COS and CO2 flux

LRU=Fcos/Fco2*CO2/COS
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Branch COS and CO2 flux

CO2 COS
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Leaf Relative Uptake (LRU)

Presenter
Presentation Notes
LRU per hour of the day (only daytime hours) averaged over the whole period, showing the light-dependence.
When CO2 fluxes become 0 around sunrise and sunset, COS flux is still ongoing, making LRU larger.




14|16-09-2015

Different response of COS and CO2 fluxes to PAR

Earlier studies: LRU = 1.5 – 2.5
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Different response of COS and CO2 fluxes to PAR

Earlier studies: LRU = 1.5 – 2.5

Sandoval-Soto et al., 
2005:

LRU = 1.7
PAR = 600
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Summary

Nighttime COS uptake ~13 % of total daily 
uptake. Daytime COS uptake by soil ~13 
% of the ecosystem COS flux.

The non-constant LRU should be taken into 
account in COS-based GPP estimates

Atmospheric measurement: dry mole
fraction, pay attention to the scale

standard
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