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Regional Groundwater Studies

• Studies provide coverage of 

the United States and 

Ontario portions of the Great 

Lakes and Ottawa and 

upper St. Lawrence Rivers 

drainage basins.
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Introduction

• A significant portion of precipitation over the inland portion of the Great 

Lakes basin returns to the atmosphere, the remaining portion either 

flows across the ground surface or infiltrates into the subsurface. 

• Baseflow due to groundwater discharge is a major component of 

stream flow, particularly during periods of otherwise low flow.

• The baseflow component of streamflow is more slowly varying than the 

component due to runoff from the ground surface and, at least locally, 

has relatively uniform temperature and chemistry. 



Introduction

• Thirty percent of the total population of Ontario, and 90 percent of the 

rural population, are dependent on groundwater for their water supply. 

• Baseflow due to groundwater discharge frequently satisfies the flow, 

level, and temperature requirements for aquatic species and habitat.

• Surface water supplies and assimilative capacity for wastewater 

discharge are also dependent on groundwater discharge.



Calculation of Baseflow

• Streamflow monitoring 

information and hydrograph 

separation were used to 

calculate baseflow.

• Baseflow index is the long 

term average of baseflow 

relative to total streamflow.
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Calculation of Baseflow

• Values of baseflow index for 

268 watersheds were used 

to estimate baseflow due to 

groundwater discharge.

• The total and gauged areas 

are 130,000 and 

52,100 km2, respectively.
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Influence of Surface Water

• Values of baseflow index in 

areas with significant extents 

of surface water include a 

component that is not due to 

groundwater discharge.
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Interpretation Using Geological Mapping

• A non-linear optimization 

algorithm was used to 

determine parameters that 

relate the extent of surface 

water and geological 

mapping to the calculated 

values of baseflow index.

Step 1. Calculate coefficients

Step 2. Estimate baseflow index

Step 3. Determine parameters
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Interpretation Using Geological Mapping

• 71 percent of the values of 

baseflow index determined 

during parameter estimation 

are within ±0.1 of the 

calculated values.
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Interpretation Using Geological Mapping
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Interpretation Using Geological Mapping

• Joining the parameters to 

the geological mapping 

results in a seamless 

estimate of baseflow due to 

groundwater discharge.
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Interpretation Using Stratigraphy

• An interpretation of the 

calculated values of 

baseflow index using 

stratigraphy from water wells 

reveals similar patterns.
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Discussion

• Both estimates of baseflow 

index are within ±0.1 of the 

calculated values for 57 

percent of the gauges.

• The outcomes of the 

interpretations are useful 

diagnostic information. D
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• Estimates of baseflow due to 

groundwater discharge for 

the Great Lakes region 

indicate similar diversity of 

groundwater conditions.
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• Statistical and graphical 

analyses can be used to 

assess the impacts of 

human and climatic factors.
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• The resolution of the 

mapping of baseflow index 

may not be adequate for 

local applications such as 

aquatic habitat studies.
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• Baseflow index is typically 

used as an indicator of the 

average rate of baseflow.

• Baseflow recession during 

periods of reduced water 

availability is also important.

Discussion
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Conclusions

• Groundwater is a significant component of the hydrologic cycle of 

southern Ontario, the Great Lakes region, and many areas of Canada.

• The societal and ecological functions of groundwater are concurrent 

and occasionally conflicting, and are impacted by factors such as land 

and water use and climate variability and change.

• Managing water quality in southern Ontario requires an understanding 

of ground and surface water quantity and quality.
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