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Supplemental Equations Additional equations used to convert MIMS signal data into an areal flux rate.
SUP Equation 1: 

where  is the concentration of a gas in a sample reported as .  is the gas:Ar ratio (for the nth sample.  and  are the solubilities of  and the  ratio (corrected for the temperature and barometric pressure at which the sample was collected, respectively.  is the average  concentration  of the triplicate standards.

SUP Equation 2:

where  is the concentration of N or O atoms in a sample for each gas compound for N2 and N2O and O2, respectively. . is the concentration  of a gas in each sampled.  # of atoms is the number of N or O atoms in each respective gas compound.

SUP Equation 3:

where  is the concentration in  of each gas as N or O. Elemental  conc. is the number of N or O atoms in a sample. Dividing by 1,000 converts the values from µM L-1 to mg L-1.

SUP Equation 3:

where [Core]out and [Core]in are outflow and inflow concentrations (mg L-1) of N2, O2, and N2O from the soil cores.  is the flow rate of water through a core (L h-1).  is the surface area of an individual core (m2). Positive flux rates for N2, O2, and N2O indicate a net gain in the water column (i.e., production), and negative fluxes indicate a net loss (removal) of N2, O2, and N2O from the water within a core.



Nitrous oxide yield, which represents the proportion of N gas produced as N2O (reported as a percentage), for each core was also calculated (SUP Equation 4). Calculating N2O yield can be used to evaluate denitrification efficiency as a high N2O yield can indicate incomplete denitrification (failure of NO3- to be converted completely to N2). Further, examining N2O yield also helps evaluate potential tradeoffs in nutrient removal and greenhouse gas emissions by comparing how increases in N2 production affect N2O production.
SUP Equation 4:

