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Introduction
Agriculture is responsible for 75% of global
anthropogenic nitrous oxide (N₂O) emissions, a gas that
has 289 times the global warming potential of carbon
dioxide per molecule. Nitrous oxide emissions are
difficult to characterize and predict using field
measurements, because of its huge temporal and spatial
variability. Primarily due to heterogeneity of soils, N₂O
emissions are scattered unevenly throughout agricultural
fields. In addition, instrumentation used to detect
emissions have only recently been commercialized and
are very expensive. Two observation sites for measuring
N₂O emissions and CO2 fluxes have been constructed in
two agricultural wheat fields located on the Palouse in
Washington State. At each site, carbon dioxide (CO₂)
fluxes are measured continuously using the eddy
covariance technique. N₂O emissions at the sites are
measured using two techniques: a series of chambers
placed over the surface of the field and also using the
flux gradient method. One drawback to the flux gradient
method is that it cannot be used during stable nighttime
periods.
This project uses existing data from the ongoing
monitoring at these agricultural sites to calculate
nighttime N2O fluxes using the Nocturnal Storage Ratio
technique.

Objectives
• Characterize nitrous oxide emissions during stable
night time conditions.
Broader impact:
• Improve our understanding of the study site’s N
budget and the fertilizer nitrogen use efficiency

Results

Graph 1 and 2: Shows no relationship between calculated nitrous oxide flux and Friction Velocity

Graph 3: Shows the change in Carbon Dioxide
concentrations between 7:00pm and 11:00 pm over the
field are typically positive.

Graph 4: shows a decrease in Carbon Dioxide
concentrations between 11:00pm and 3:00 am over the
field.

Graph 5 Shows the positive change in Nitrous Oxide
concentrations from 7:00 pm to 11:00 pm over the
field.

Graph 6 Shows a negative change in Nitrous Oxide
concentrations from 7:00 pm to 11:00 pm over the
field.

Graph 7: Calculated Nitrous Oxide flux from 7:00 pm to
11:00 pm. 70% of data is positive indicating that the
NSR Technique can be confidently used.

Graph 8: Calculated Nitrous Oxide flux from 11:00 pm
to 3:00 am. Only 30% of data is positive indicating that
the NSR can not be confidently used.
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Discussion
• In order to use NSR the atmosphere above the crop must be
stable, air movement could be an indicator of if the stable
conditions are not being met.
• Because CO₂ and N₂O are constantly being released into the
atmosphere from the agroecosystem, concentrations of each
gas should be increasing during stable nighttime periods when
plants are unable to photosynthesize and the gases are trapped
by a temperature inversion.
• The early nighttime period shows 70% of the data lies above
the x axis indicating that this time period typically fits the NSR
assumptions.
• Only 30% of the late night time period lies above the x-axis so
the NSR technique is less applicable in this time period.
• Graphs 1 and 2 show friction velocity in reference to calculated
Nitrous Oxide flux, there is no clear threshold that shows when
conditions are no longer stable.
• Both graphs show higher emissions in late August thru
September than in July and early August. This is because the
soil was fertilized on August 20th of that year, increasing the
nitrogen content of the soil and increasing nitrous oxide
production from nitrogen fixating bacteria. The gap between in
the data during August occurred because the crops were being
harvested and the soil was being fertilized.
• When the data is compared to previous work, for example the
average for September, 0.21 [nmolm-2s-1 (Waldo 2016), the
numbers fall inside the range calculated using NSR.

Conclusion/Future works:
• Friction velocity does not seem to be a key indicator on it the
NSR’s assumptions are met.
• The calculated data fits the predicted NSR technique’s
hypothesis for the 7:00 pm to 11:00 pm and can be used to
reasonably predict nitrous oxide fluxes during this period.
• NSR can not be used to predict fluxes as confidently during the
11:00 pm to 3:00 am time frame.
• As the project progresses it is hoped to create a better
understanding of nitrous oxide emission at all times of day and
to be able to accurately estimate them during that time frame.

