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Abstract date. This study aims at elucidation of influencing factors on
measurement uncertainty of nitrous oxide concentrations
BACKGROUND: The closed chamber method is the most measured by an automated open closed chamber method

commonly used for measuring greenhouse gas emissions from upland field.

from upland fields. This method has the advantages of being METHODS AND RESULTS: The nitrous oxide sampling
simple, easily available and economical. However, system is located in the upland field in Gyeonggi-do
uncertainty estimation is essential for accurate assessment Agricultural Research and Extension Services (37°13'22”
of greenhouse gas emissions and verification of emission N, 127° 02'22"E). The primary measurement uncertainty
reductions. The nitrous oxide emissions from upland field is components influencing nitrous oxide concentrations
very important for the nitrogen budget in the agriculture (influencing factors) investigated in this research are
sectors. Although assessment of uncertainty components repeatability, reproducibility and calibration in the aspects
affecting nitrous oxide emission from upland field is of nitrous oxide sampling and analytical instrumentation.
necessary to take account of dispersion characteristics, The magnitudes of the relative standard uncertainty of each
research on these uncertainty components is very rare to influencing factor are quantified and compared.

CONCLUSION: Results of this study show what influencing
factors are more important in determination of nitrous oxide
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E-mail: nkang@kriss.re.kr chambers located in the monitoring site. Quantifying the

concentrations measured using the automated open closed
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measurement uncertainty of the nitrous oxide concentrations
in this study would contribute to improving measurement
quality of nitrous oxide fluxes.

Key words: Closed chamber method, Emission, Nitrous
oxide concentration, Uncertainty, Upland field
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Table 1. Physico-chemical properties of the upland soil used in the experiment

Av.

pH OM 2O EC Ex. Cations (cmol/ kg) NOs-N Soil
. 25
(1:5) (g/kg) (mg/kg) (dS/m) K Ca Mg (mg/kg) texture
Upland Soil 6.6 11 175 1.1 0.52 75 22 38 Loam
Suitable range ¢\ (5 95 35 450550 <2  070~080 5.0~60 15~2.0  70~200 SL~CL

(RDA, 2017)

Fig. 1. A picture showing the automated open closed chambers located in hot pepper
upland field in Gyeonggi-do Agriculture Research and Extension Services.
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Table 2. Response Factors (RF) of GC and Relative Standard Deviation (RSD) by different balance gas

N,O 1st avg. of RF

2nd avg. of RF 3rd avg. of RF

concentration Bal&:;ce (Hz-s)/ 1?(‘;])) (Hz-s)/ I({;])D (Hz-s)/ IE;?
(nmol/mol) & (nmol/mol) ¢ (nmol/mol) ¢ (nmol/mol) o
397 Air 92.3 1.4 93.6 1.3 93.2 1.3
Nz 89.1 2.1 89.9 1.8 90.2 1.7
Table 3. Response Factors (RF) of GC by different concentrations of N,O gases
NLO concentration 1st of RF 2nd of RF 3rd of RF 4th of RF
? (amol/mol) (Hz-s)/ (Hz-s)/ (Hz-s)/ (Hz-s)/
(nmol /mol) (nmol /mol) (nmol /mol) (nmol /mol)
99 106.5 94.5 100.8 106.2
397 92.6 91.9 90.9 73.6
1995 87.6 87.7 86.9 68.2
Table 4. N,O standard gas concentration and Response Factor (RF) of GC by the standard gas
Unit N,O Standard gas in Air balance
Concentration GC-ECD
nmol /mol 929 397 1995
(Hz-s)/ .
RF 102.0 87.3 82.6 Agilent 7890A
(nmol /mol)
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Table 5. GC responses and Relative Standard Deviation (RSD) according to auto sampling by the chamber
NO . 1st avg. of GC RSD 2nd avg. of GC RSD 3rd avg. of GC RSD
concentration ~ Balance gas response %) response %) response %)
(nmol /mol) (Hz-s) ¢ (Hz-s) ¢ (Hz-s) ¢
397 Air 35,548 1.5 34,787 22 32,226 1.3

Table 6. Response Factor (RF) of GC and Relative Standard Deviation (RSD) using automated chamber sampling in

comparison with those according to direct GC sampling

1st avg. of RF

2nd avg. of RF

3rd avg. of RF

RSD RSD D
(Hz-s)/ o (Hz-s)/ o (Hz"s)/ o
(nmol /mol) ° (nmol /mol) ° (nmol /mol) °
Automated Chamber 89.5 1.5 87.6 2.2 81.2 1.3
Direct GC 923 14 93.9 1.3 93.2 1.3
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0.5%

7 17.8% |

O Linearity of three-point calibration (flin)

@ GC calibration reproducibility (fcal)
Matrix effect of standard gas (fmatrix)

O Automated chamber sampling system bias
[fsampling, B}

O Automated chamber sampling reproducibility
[fsampling, A)

Fig. 2. A pie chart for comparison of relative standard uncertainties of a
single nitrous oxide concentration affected by influencing factors.
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