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Reservoir Tradeoffs:  
Flooding vs. Storage 

3 

Dec   Jan   Feb   Mar   Apr   May   Jun   Jul   Aug   Sept     

Rule Curve 

Expected 
cost of 

flooding Expected 
cost from 
deficient 
storage 

Full pool 

Min pool 



Reservoir Tradeoffs:  
Storage vs. Releases 
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WillameIe	  River	  Basin,	  Oregon	  



Summer1me	  Reservoir	  Fill	  Level	  vs.	  
Number	  of	  Recrea1onal	  Visits	  	  



Model	  Specifica1on	  
•  Panel	  analysis:	  monthly	  visita1on	  by	  site,	  11	  years	  ,	  9	  
reservoirs	  (USACE	  data)	  	  

•  Visita1on	  response	  to	  changes	  in	  reservoir	  fill	  level:	  
	  Visitsij	  =	  	  	  β0	  	  +	  β1	  Reservior	  Fill	  levelij	  	  
	   	   	  +	  β2Fill	  level*Reservoirij	  
	   	   	  +	  β3	  Ramp	  Accessij	  	  
	   	   	  +	  β4	  Monthi	  	  

	   	   	  +	  β5PrecipitaAoni	  	  
	   	   	  +	  β6Temperaturei	  	  
	   	   	  +	  β7Weekendsi	  	  

	   	   	  +	  β8PopulaAon	  Gravityij	  +	  ε	  	  



Results:	  Effect	  of	  Fill	  Level	  by	  Reservoir	  	  	  
Explanatory	  
Variable	  

Impact	   Units	  
%	  Change	  in	  Visits	  Per:	  

Reservoir	  Fill*	  

Blue	  River	   0.3	   Foot	  below	  max	  fill	  

CoIage	  Grove	   1.1	   Foot	  below	  max	  fill	  

Cougar	   0.1	   Foot	  below	  max	  fill	  

Dorena	   0.6	   Foot	  below	  max	  fill	  

Fall	  Creek	   -‐1.0	   Foot	  below	  max	  fill	  

Fern	  Ridge	   -‐1.7†	   Foot	  below	  max	  fill	  

Foster	   -‐2.1†	   Foot	  below	  max	  fill	  

Green	  Peter	   0.4	   Foot	  below	  max	  fill	  

Lookout	  	  Point	   -‐0.3	   Foot	  below	  max	  fill	  

Average	   -‐0.3	   Foot	  below	  max	  fill	  

†p-‐value<0.1.	  	  



Results:	  Control	  Variables	  

Explanatory	  
Variable	  

Impact	   Units	  
%	  Change	  in	  Visits	  Per:	  

Ramp	  Access	   -‐26.7	   Loss	  of	  ramp	  access	  

July	   33.0	   Rela1ve	  to	  June	  

August	   18.9	   Rela1ve	  to	  June	  

PrecipitaPon	   -‐7.8	   /inch	  

Temperature	   -‐0.7	   /degree	  F	  

	  	  Weekends	   -‐1.2	  
Months	  with	  5	  rela1ve	  to	  4	  

weekends	  

PopulaPon	  gravity	   0.7	  
/1000	  people	  normalized	  by	  

travel	  1me	  



Value	  Es1ma1on	  

•  Implicit	  value	  of	  water	  ($/acre-‐foot)	  to	  
summer1me	  reservoir	  recrea1on:	  

•  Sources	  of	  uncertainty:	  
–  Rela1vely	  short	  1me	  horizon	  for	  the	  panel	  data	  
analysis.	  

–  Propor1on	  of	  visita1on	  captured	  by	  USACE	  data	  



Implicit	  Value	  and	  Implica1ons	  

•  The	  es1mated	  value	  of	  stored	  water	  to	  
reservoir	  recrea1on:	  
–  $10/acre-‐foot	  at	  Fall	  Creek	  
–  $11/acre-‐foot	  at	  Fern	  Ridge	  
–  $77/acre-‐foot	  at	  Foster	  

•  The	  es1mated	  value	  of	  water	  to	  irrigated	  
agriculture	  in	  the	  basin	  is	  $17/acre-‐foot.	  	  

Source: Oregon State Parks 



Ques1ons?	  

Thank	  you!	  


