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Key Questions: 

 
Q1:  Did critical areas change?  

  If so, was change related to CAO implementation?  
 
Q2:  To what extent was change due to poor 

 implementation? 
  How well did people follow the regulations?  

 
Q3:  How did the environment respond? 

  What was the significance of those changes? 
 
Q4:  If responses were significant, how might the 

CAO be  modified to reduce future impact? 
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Key Questions: 

 
Q1:  Did critical areas change?  

  If so, was change related to CAO implementation?  
 
Q3:  How did the environment respond? 

  What was the significance of those changes? 
 

 

– Corollary Questions–  
• Can we detect a response? 

– How will we know? 
– Is one method more illuminating than the other? 



 

Study 
Watersheds 

  S. Seidel E. 
Seidel 

Cherry 
Trib. 

Weiss Taylor Webster Judd Fisher Tahlequah 

Area (ha) 62 75 300 764 936 397 1262 512 331 

Relief (m) 71 74 147 173 114 542 140 131 128 
% Developed 

0.5 0.08 5 5 15 2 7 5 5 

% Forest 98 99.2 78 79 52 98 73 63 86 



 
Response variables, metrics, expected response if 

land cover change is impacting the system.  
 

(Meyer et al. 2005, Walsh et al.2005,  
DeGasperi et al. 2009) 
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Water Chemistry 

Channel 
Complexity 

After Stommel (1963) 



CAUTION 

SPATIALLY 

EXPLICIT CONTENT 



 
• How are land covers spatially distributed in 

our study watersheds? 
– Manual air photo interpretation 
– 2m grids,  

• watershed,  
• buffershed,  
• cost distance  

 
• How have they changed through time? 

2005, 2007, 2009, 2010/ 11, 2012 
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Tree Shrub Herb Building Paved Unpaved Water Wetland 
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Buffer Distance Analysis 











From: Wigmosta et al., (1994) 
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Cost Distance Analysis 
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So … What do we know so far? 
 

• We have an approach that is showing 
promise 

• Even low levels of impact and change may 
be resolvable in our response variables  - 

  IF we examine the spatial relationships 
• Not all responses are resolvable at each 

extent 
• Not sure yet if it is worth the extra effort to 

calculate cost distance 
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