Eco-Hydrological Modeling for Sustainable Drinking Water Protection

in the Des Moines River Basin
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Implications of the Study

* A well-calibrated Soil and Water Assessment Tool (SWAT) Plus for the Des Moines
watershed for evaluating nitrate dynamics under climate and land use scenarios.

 Conduct a comprehensive scenario analysis combining future
climate projections, land use practices, and best management
strategies to assess long-term nitrate dynamics.

Model Performance and Drivers of Nitrate Loading: The SWAT+ model
performed well with NSE > 0.5 at 14 of 15 stations and a nutrient loading
correlation up to 0.741, revealing that cumulative rainfall, fertilizer timing,
and tile drainage are key contributors to nitrate transport.

e Comprehensive assessment of the impact of climate change, agriculture
management, and water use on nitrate levels in Des Moines’ primary drinking
water sources.

 Compare model outcomes across multiple scenarios to evaluate

Implications for Management and Forecasting: High exceedance frequencies the resilience and effectiveness of mitigation strategies.

between 2013-2017 coincided with record Gulf hypoxia, underscoring the
need for daily timestep forecasting, high spatial representation (TREC), and
bias-corrected climate projections for robust long-term planning.

 Quantify and compare the cost-effectiveness of implementing
BMPs versus end-of-pipe treatment solutions for sustainable
drinking water management.

 Set of science-informed recommendations for drinking water management
addressing both quantity and quality.

Acknowledgements: This project is a part of lowa Food Energy Water Systems funded by the U. S. National Science Foundation under grant no. 1739551.

The authors also acknowledge the USGS, DMWW, and IDNR for providing the data for the project and Lauren Spaete for literature review on Treatment Costs.



	Slide 1

