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Groundwater	  Flow	  

•  A	  form	  of	  Diffusion	  Equa6on,	  

	  
– Derived	  from	  the	  con/nuity	  equa/on	  for	  a	  REV	  where	  
parameters	  are	  assumed	  to	  be	  effec/vely	  constant	  -‐	  
(lab	  scale),	  

– Darcy’s	  Law	  is	  used	  to	  describe	  the	  fluxes.	  
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Regional	  Scale	  
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3	  miles	  

Interpolated	  from	  point	  data	  and	  field	  methods!!!	  
DWR	  (1967),	  Northeastern	  Coun6es	  Groundwater	  Inves6ga6on	  	  



Modeling	  the	  Uncertainty	  

•  Monte	  Carlo	  simula6ons,	  many	  realiza6ons	  
are	  needed;	  

•  Oben	  hydrogeologic	  parameters	  are	  assumed	  
to	  be	  random	  constants,	  

•  Rarely	  Discrete/Con6nuous	  Markov	  Fields	  are	  
used.	  

5/29/14	   5	  



Project	  Goals	  

•  Es6mate	  the	  informa6on	  stored	  by	  the	  system	  
-‐	  How	  random	  the	  system	  is?	  

•  Use	  transi6on	  probabili6es	  to	  generate	  other	  
possible	  realiza6ons.	  
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Test	  Runs	  
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Test	  Runs	  
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2	  unique	  
P	  =	  ½	  
	  

H	  =	  1.0	  

8	  unique	  
P	  =	  1/8	  

	  
H	  =	  3.0	  

11	  unique	  
P	  =	  1/8	  ,	  1/16	  

	  
H	  =	  3.5	  

16	  unique	  
P	  =	  1/16	  

	  
H	  =	  4.0	  



Test	  Runs	  
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2	  unique	  
P	  =	  ½	  
	  

H	  =	  1.0	  

8	  unique	  
P	  =	  1/8	  

	  
H	  =	  3.0	  

11	  unique	  
P	  =	  1/8	  ,	  1/16	  

	  
H	  =	  4.4	  

16	  unique	  
P	  =	  1/16	  

	  
H	  =	  6.0	  
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Jura	  dataset	  from	  R	  package	  gstat	  



Thanks!	  
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