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Observed and Projected Increase in Extreme Precipitation Events 

Sharma and Déry, 2019 Zhang et al. 2011
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More people to feed = More NO3
- available to leach into groundwater

Nitrate (NO3
-), the most common groundwater contaminant globally



Purpose

To better understand how heavy rain events impact the variability 
(concentration, mobility and transport) of nitrate in groundwater

1) What are the baseline nitrate concentrations throughout the study site, before and after 
extreme precipitation events?
2) How does the magnitude of a rain event influence the mobilization of nitrate through the 
unsaturated zone?
3) How do extreme precipitation events affect groundwater recharge?
4) Are all (or most) extreme precipitation events atmospheric rivers, and does this have any 
implication on nitrate contamination in groundwater?

Research Questions



Partitioning of Precipitation

➢Depth to water table 

➢Vegetation type 

➢Aquifer material 

➢Climate (P, E, ET) 

➢Antecedent Soil Moisture Content



HYPOTHESIS
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STUDY SITE

Potential Sources 
of Nitrate (NO3

-)

➢ Cattle and Horse Manure 

➢ Unused Fertilizer 

➢ Natural Soil N (decomposing 
plants and animals) 

2 km 



NO3
--N and Stream Discharge
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Receiving 

Waters

Growing Season (May 31 – Aug 9) 

Dormant

12 Synoptic Sampling Events 

(11/21 – 10/22)
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North Alouette River
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5 day
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Atmospheric River and Rain Isotopic Composition
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Preliminary Conclusions and Potential Contributions

➢Hypothesis? Too soon to tell, NO3
-

seems to increase post rain during 
the fertilizing season. 

➢NO3
- are low, but it remains in the 

environment due to strong bonds 
and high solubility 

➢Improvements to agricultural 
practices from the perspective of 
extreme weather events. 
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Thank you!
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