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Notice
Although this work was reviewed by EPA 
and approved for presentation, it may not 
necessarily reflect official Agency policy. 
Mention of trade names or commercial 
products does not constitute endorsement 
or recommendation for use.



Research Programs
• Irme Lakatos (1922-1974), Hungarian 

philosopher of science
• Research program has hard core 

(assumptions, methods, acceptance 
criteria)

• Program strength – leads to natural 
predictions or solves new problems

• Progressive or degenerating phases



Proposition

The AEM research program, while 
relatively young in comparison to 
FEM, FDM,  is active and 
progressive.



AEM Research Program
• Limited to groundwater model for this paper
• Core established by Professor Otto Strack

and others 
• Superposition of closed-form analytic 

functions in infinite domain
• Functions representing hydrologic 

performance
• 2D (Dupuit) or 3D, steady or transient
• Internal or external b.c. 
• Water balance, continuity of flow
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The evidence for 
progressive program

• Citation records
• ISI web of science
• Dialog Corporation SciSearch

database
• Google Scholar
• ICAEM proceedings
• Randy Hunt, James Craig 

literature reviews



Assembled a master bibliography  
www.analyticelements.org/wiki



AEM wikibib – BibTeX format
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pdf master bibliography



AEM

2006

Journal articles 
Market Share

2003

AEM

Example ISI Boolean search
analytic element AND (groundwater OR ground water OR ground-water)

First ISI journal reference:
FDM -- 1969
FEM -- 1971
BEM -- 1981
AEM -- 1992



Journal articles 
Market Share

AEM

Example ISI search
analytic element AND (groundwater OR ground water OR ground-water)

2006
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www.analyticelements.org

partially sponsored by EPA.
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Take Home Message

Once again, the AEM research 
program, while relatively young in 
comparison to FEM, FDM, is 
active and progressive.



“All things excellent are as difficult as they are rare.”
--- Baruch Spinoza

17th Century Dutch Philosopher

We have a most excellent research program!



www.analyticelements.org


