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Point of Contact Name:  Timothy Cowdery 

Point of Contact Email:  cowdery@usgs.gov 

USGS Center:  Minnesota Water Science Center 

Project Title:  Quantifying changes in hydrology in response to land disturbance, 
land restoration, and increased water demand 

Summary:  The land of 10,000 lakes is a headwaters state, with glacial aquifers, 
rivers, prairie, forests, and vibrant urban areas. This project examines 
the human footprint on the hydrologic cycle--emphasizing aquifers 
and groundwater-surface water interaction. Your research will 
contribute to better understanding and management of Minnesota's 
water resources.  

Project Hypothesis or 
Objectives: 

The core objectives of this project are (1) to quantify changes in 
groundwater and surface-water hydrology in response to alterations 
to the land surface; and (2) to use mechanistic models to predict 
changes in hydrology in response to altered land surface.   
 
Minnesota straddles the north-south line where precipitation equals 
evapotranspiration, with small a water deficit in the west, and a small 
water surplus in the east.  Changes to the landscape, including both 
land disturbances such as mining, agriculture, and urbanization; and 
restoration of previously disturbed lands can have substantial effects 
on the water budgets within this region.  Further, increasing demands 
for water to support an increasing population and agriculture result in 
additional changes to the water balance, including reduced 
groundwater discharge to streams and lakes within the State.  This 
project will support several ongoing studies in the Minnesota Water 
Science Center that aim to quantify and model key components of the 
hydrologic cycle, and use newly-developed modeling tools to test 
differing scenarios of human disturbances and restoration activities. 
Study areas include a prairie-wetland restoration area in northwestern 
Minnesota (Glacial Ridge National Wildlife Refuge); a northern 
forested basin in northeastern Minnesota (St. Louis River Basin); and 
a large urban and suburban area near Minneapolis and St. Paul. 
Glacial aquifers underlie each study area. Yet, the land cover, 
disturbances, and human water uses differ greatly among study 



areas, offering a unique opportunity to examine contrasting stresses 
on groundwater—surface-water systems.   
This project will involve opportunities for collection of basic 
hydrologic field data; processing and quality assuring data; empirical 
analysis to quantify key components of the hydrologic cycle; 
statistical hypothesis testing; and use of process-based (mechanistic) 
numerical models to simulate hydrologic systems and test scenarios.   
 

Duration:  Up to 12 months 

Internship Location:  Mounds View, MN 

Field(s) of Study:  Engineering, Geoscience 

Applicable NSF Division:  EAR  Earth Sciences 

Intern Type Preference:  NSF Graduate Research Fellow (GRF) via the Graduate Research 
Intern Program (GRIP) 

Keywords:  Groundwater, Hydrology, Modeling 

Expected Outcome:  The results of this study will contribute to the scientific understanding 
of how human disturbances alter water budgets in hydrologic 
systems. This understanding will inform natural resource managers in 
order to better manage land and water resources in a sustainable 
manner.  The intern will also benefit from mentoring opportunities 
with the project PI 
(https://www.usgs.gov/staff-profiles/timothy-k-cowdery) and other 
USGS scientists; networking opportunities with academic, 
private-sector, and other governmental scientists; and likely 
co-authorship on one or more scientific publications. 

Special skills/training 
Required: 

The intern would need to have skills or expertise in at least one (but 
not all) of the following areas to be successful as part of the project 
team: 1) data analysis skills, including some training in statistics; OR 
2) theoretical, technical, and applied GIS skills; OR 3) numerical 
modeling of hydrologic systems. 

Duties/Responsibilities:  The project requires a number of different skill sets, and the intern’s 
specific role will depend upon her/his specific area of interest and 
expertise. The intern could play an important role in any of the 
following major activities (s/he does not need to have a significant 
role in all areas): The intern could participate in the sophisticated 
statistical analysis of the data sets. The project will involve 
determining relationships between key hydrologic measures and key 
landscape variables, and extrapolating statistical relationships to 
scale up study results to larger areas. The intern could assist in 
selecting appropriate statistical analysis/modeling methods, and 
completing the statistical analyses/modeling. The intern would 
collaborate with other project scientists to integrate statistical 



analyses and results with the other parts of the project analyses. Or 
the intern could participate in sophisticated GIS modeling using the 
data sets. The intern could assist in selecting appropriate GIS tools, 
completing the GIS manipulations/modeling, and developing novel 
coverages, web tools, or displays of results. The intern would 
collaborate with other project scientists to integrate GIS analyses and 
results with the other parts of the project analyses. Or the intern could 
participate in developing and using computer-based numerical 
hydrologic models of one or more study areas. The project will involve 
development of large-scale regional models, as well as very detailed, 
site-specific models. Both analytic-element and finite-difference 
modeling tools will be used. The intern could assist in selecting 
appropriate modeling methods, and complete one or more 
components of the hydrologic modeling. The intern would collaborate 
with other project scientists to integrate hydrologic modeling and 
results with the other parts of the project analyses. 
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Internal Information - Not to be posted: 
 
Center Director Name: James Stark 
USGS Responsibilities: Equipment, Facilities, Mentoring, On-boarding, Background Check, Volunteer Agreement 
Management 
Preliminary Approval: This opportunity has my Center's approval 
I already have a student in mind:  
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