
 
Hydrology 

 
Introduction 
Hydrology, by definition, is the science dealing with the waters of the Earth, their distribution on 
the surface and underground, and the cycle involving evaporation, precipitation, etc. 
 
While the enclosed document, Agriculture’s Role in Protecting Groundwater, Conservation 
GEM Program Manual, December 1991, is not the best quality due to scanning, the hydrology 
information contained in it is excellent.    
 
Other Resources 
Another very good hydrology document is Basic Ground-Water Hydrology, Water Supply 
Paper 2200, United States Geological Survey.  It can be found at 
http://pubs.er.usgs.gov/djvu/WSP/wsp_2220.pdf  
 
Additional information regarding groundwater in Michigan can be found at the Groundwater 
Mapping Project website at http://gwmap.rsgis.msu.edu/.  It contains an interactive map 
viewer, a groundwater information database, project reports, web resources, and a lot of 
supporting hydrology and hydrogeology documents. 



  



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



HYDROGEOLOGIC DEFINITIONS 
 
 

Artesian Aquifer   
An aquifer where ground water is under sufficient pressure to rise above the level at which it 
is encountered.  A flowing artesian well is a well completed in such an aquifer where water 
will rise above the ground surface. 
 
Cone of Depression   
In flowing through a porous media, the hydraulic gradient varies directly with the velocity 
(according to Darcy's Law).  With increasing velocity, the hydraulic gradient increases as 
flow converges toward a well.  As a result, the lowered water surface develops a continually 
steeper slope toward the well.  The form of this surface resembles a cone-shaped 
depression. 
 
Darcy's Law                
The flow of water through a column of saturated sand is proportional to the difference in 
hydraulic head at the ends of the column and inversely proportional to the length of the 
column. 
 
Drawdown  
The extent of lowering of the water level when pumping is in progress or when water is 
discharging from the flowing well.  Drawdown is the difference, measured in feet, between 
the static water level and the pumping level. 
 
Flow velocity   
The rate in distance per unit of time that ground water moves through a soil or rock. 
 
Head   
Pressure of water on an area due to the height at which the water stands above the point 
where the pressure is determined. 
 
Hydraulic gradient  
The rate of change in pressure head per unit distance of flow at given points in a given 
direction. 
 
Permeability    
A rock type or soil's capacity for transmitting a fluid.  The coefficient of permeability is the 
rate of flow in gallons per day/square foot. 
 
Piezometric Surface  
The surface to which the water from a given aquifer will rise under its full head. (Also known 
as potentiametric surface.) 
 
Porosity    
The ratio, measured in percent, of soil or rock void volume per total volume. 
 
Pumping Level   
The level at which water stands in the well when pumping is in progress.  In a flowing well, it 
is the level at which water may be flowing from the well. 



Radius of Influence    
The distance from the center of the well to the limit of the cone of depression. 
 
Recovery   
After pumping is stopped, water levels rise and approach the static water level observed 
before pumping started. 
 
Specific Capacity       
Specific capacity of a well is its yield per unit of drawdown, usually expressed as gpm per 
foot of drawdown.  Dividing the yield by the drawdown, each measured at the same time, 
gives the value of the specific capacity.  As an example, if the pumping rate is 160 gpm at 
20 feet of drawdown, the specific capacity is 8 gpm/foot drawdown at the time the 
measurements are taken. 
 
Static Water Level    
The level at which water stands in a well when no water is being taken from the aquifer by 
pumping or free flow.  It is usually expressed as the distance from the ground surface to the 
water level in the well.  For a flowing well, the static water level is above the ground surface. 
 
Transmissivity 
The capacity of an aquifer material to transmit water under the influence of a pressure 
gradient. 
 
Well Interference 
Drawdown in a pumping well due to drawdown from another pumping well. 
 
Well Yield   
The volume of water per unit of time discharged from a well, either by pumping or by free 
flow.  The pumping rate is commonly measured in gallons per minute (gpm).  Other units 
used are gallons per hour (gph) for small yields and cubic feet per second (cfs) for large 
yields. 
 
Water Table Aquifer   
The upper surface of a zone of saturation. 
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