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Projected Changes in Extreme River-Flow in the Upper Mississippi River Basin
Introduction

Data & Methods
• Observations: 
o USGS Station 05587450 (Grafton, IL)
o PRISM: Gridded observations (4-km then aggregated to 

25-km grid)
• Hydrology Model: SWAT Model (Arnold et al 1998):

o Spatially Semi distributed 
o Time continuous 

• Driving Climate-Model Simulations:
o RegCM4 (RCM) (25-km grid spacing)
o Boundary conditions: CMIP5 GFDL & MPI GCMs 
o Contemporary [1981-2010] & RCP 8.5 Scenario [2041-

2070]
• Data Analysis Methods:
o Constructed box plots, calculated means, percent 

differences, and 95% confidence level p-values for 
streamflow, precip, ET, PET, and water-yield

• Earth's climate system is made up of numerous 
complex and intricate physical processes involving the 
transfer of energy and matter. 

• Preparing for and projecting the wide range of climate 
change impacts such as flooding, drought, severe heat 
and cold events, etc, is crucial to preserve human life 
and property.

• In one study, severe flooding in the Midwestern US and 
Upper Mississippi was identified as a great future-risk 
concern (Reed et al. 2020). 

• Yet also, Iowa suffered a significant drought in 2020 
that led to $308.2 million in crop damages (Eller, 2020).

Results Conclusions 

References

Domain
• Average annual precipitation from 

1983-2005 is <600 mm in northern 
region and >1000 mm in southern 
region (Chen et al. 2020)

• Land use (Chen et al. 2020):
o 44.7% Cropland
o 20.1% Forest
o 16.2% Grassland
o 9.9% Wetlands
o 9.1% Urban/Developed Areas

• Grafton, IL gauge site drains an 
area of 447,802 km2

• Comprised of 119 HUC-8 
watersheds 
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• GFDL-RegCM4 projects large increases in 
extreme river-flows at Grafton, IL.

• Both models project similar extreme low flows as 
in the contemporary period.

• GFDL-RegCM4 projects higher precipitation overall 
and in the high-water season.

• MPI-RegCM4 projects lower overall and high-water 
season precipitation.

• Both models project a warmer climate, but MPI-
RegCM4 projects a dryer climate. 

• GFDL-RegCM4 projects higher water yield/Net 
gain in water 

• MPI-RegCM4 projects lower water yield/Net loss 
in water.
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