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The lateral pipes are analogous to N flow rate; the leak hole in white hole is analogous to N,O production rate;
the leak hole In gray hole is analogous to N, O reduction to N, by complete denitrification.
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It 1s likely that more N,O and NO, were exported from tiles along with water discharge during growing
seasons. The tiles reduced the residence time for water and N,O, which reduced the complete denitrification

Fig.2 (a) Tile drainage area (2017), (b) cropland (2016) and total N O:NOS NZO:N, rate, thus increase N,O emission.
N inputs (2012) in the continental United States. (d) Sampling Normal condition ( VO ( vO In comparison, almost no water was discharged to rivers through tiles during dormant season, with most
sites In the Cannon River Watershed water sources derived from deeper subsurface flows with longer residence time. Therefore, less N,O and
Fig.5 Hole in the pipe theory NO, were exported and more complete denitrification occurred, thus less N,O emission.
» The US Corn Belt region has the most intensive fertilizer N (modified from Baulch et al., 2012)
Inputs and the highest tile drainage area. -
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agriculture dominated watershed (>75%) In the US Corn
Belt, with contrasting watershed characteristics (e.g., slope, “* N,O concentrations and fluxes exhibit a pronounced spatial and seasonal variability, with higher values in lower order streams and growing season.
soil permeability, etc.) and tile drainage percentage. < Riverine N,O emissions In the growing season were likely enhanced by the intensive N Inputs and reduced water residence time by tile exports; Less
riverine N,O emissions In the dormant season were due to less N,O production and more N,O reduction to N, with longer water residence time.
Data prepared
o Future works
v'Watershed characteristics » Combine N,O and NO, isotopes to identify the underlying mechanisms of watershed characteristics and human regulation.
(Slope, Soil permeability, Cropland and tile percentages, Stream > Mass balance model development based on NO,-and N,O concentrations and isotopic information, to produce the water residence and biogeochemical
order...) rates. Linking water residence time with riverine N,O dynamics.
v"Hydrochemical indexes (sampling in May and November
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