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Changes in ground-
water levels in the 
High Plains aquifer 
from before ground-
water development 
to 1997. (V.L. 
McGuire, U.S. 
Geological Survey, 
written commun., 
1998.)

K is critical for water 
management and 

addressing water 

quality issues
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Dilation: find maximum within a moving window 

Erosion: find minimum within a moving window 

Closing: do dilation, then do erosion 

Black Top Hat transofrmation 

 = closing – original 





Neighborhood: circular, radius = 2.2 km 



Our result USGS data Result from well pump data 

In Nebraska 








