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Climate change and rising global temperatures are increasingly causing 
stream drying, which has implications for how streams are releasing 
different gasses (e.g., CO2, CH4, N2O, N2, O2). Intermittent streams, or 
those which dry and rewet, make up around 80% of Kansan streams [1]. 
These streams include connections to larger water bodies like the 
Kansas River, making it important to study how stream intermittency 
affects drinking water quality. Previous findings for dissolved gas 
concentrations in intermittent streams show interesting yet 
understudied patterns, including the simultaneous high concentrations 
of O2, produced through photosynthesis, and N2, produced in anoxic 
environments through denitrification. However, we do not know 
whether these gasses are being generated due to in-stream processes 
or groundwater inputs to intermittent streams.

Water gas samples were collected from 7 
streams at Konza Prairie and 7 streams at 
Youngmeyer Ranch. We collected gw from 
piezometers using 2-meter syringe extenders. 
For an understanding of how stream drying 
would affect dissolved gasses, sampling was 
conducted in both June and July of 2022. The 
samples were then analyzed using a gas 
chromatograph (GC) and membrane inlet 
mass spectrometer (MIMS) for a 
comprehensive understanding of the 
different gasses present in the streams. 
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Main Take-Aways and Conclusions
• In-stream gas concentrations may be influenced by 

groundwater inputs due to similar concentrations in 
stream and subsurface water, which may explain the 
simultaneous presence of O2 and N2 observed in 
previous studies. 

• Stream drying affected both sw and gw N2 and O2
concentrations at both prairie systems differently. 

• Although samples were collected from a depth of 2 
meters, the stark contrast between excess values in sw 
versus gw for all Youngmeyer sites in July (Figure 1) 
and 02M02 sw versus gw (Figure 2) show that the 
values may still be representative of relative 
differences between intermittent stream sw and gw. 
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Figure 1: Comparison of N2 excess in Youngmeyer sw and gw in June versus July. Black points 
indicate dry sites/no data available. Negative values indicate nitrogen fixation and positive 
values indicate denitrification. In June, all sites were close to atmospheric equilibrium 
concentrations of N2, with higher net denitrification conditions in GW. In July, two sites were 
close to atmospheric equilibrium (%=0) while ENM01 and ENM04 had net N fixation 
conditions. The July gw map shows all 3 sites, including ENM01, as having a very high 
percentage of N2 Excess, which indicates net denitrification conditions. 

Figure 2: Comparison of Konza sw and gw in June. Negative O2 excess values indicate 
respiration and positive values indicate photosynthesis. Dissolved N2 in sw was close to 
equilibrium (%=0) and leaning towards net denitrification for four sites. SFM01 and SFM07 
had net N fixation conditions. gw N2 excess values were comparable to sw. 6 sites had either 
slightly net respiration conditions for O2 excess or were close to atmospheric equilibrium, 
while 02M02 had very high net photosynthetic conditions. All 7 sites had net respiration 
conditions in gw, including 02M02. 

Next Steps
• Analyzing the other half of my samples, which are 

greenhouse gas samples, will further clarify dissolved 
gas exchange between surface and groundwater. 

• Groundwater was collected at a depth of 2 meters, so 
that may not be “true” groundwater. For a more 
accurate understanding of subsurface inputs, future 
sampling efforts should focus on the deep wells rather 
than piezometers.

• Looking at dissolved organic carbon data may help 
explain why stream drying affected Konza and 
Youngmeyer differently. 

Hypotheses: Dissolved gas concentrations will 
vary between surface and groundwater as well 
as between high-flow and low-flow conditions. 
The concentrations will not considerably vary 
between Konza and Youngmeyer since both 
locations are prairie systems with minimal 
human impact. 

Research Questions:
1. How do groundwater (gw) and surface water (sw) gas 

concentrations differ between two different intermittent 
prairie streams (Konza Prairie Biological Station and 
Youngmeyer Ranch)?

2. How do groundwater and surface water gas 
concentrations vary in high flow conditions versus low flow 
conditions? 
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