
  -   -

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

!  



  -   -

  

   

   
  
  

  
 .  

  
  

  

 .  
  

  

   
  

  
  

       



  -   -

 

 

 

  

!  
  

  

   :  

 :   

         

 

 

    

  

  
 -   



  -   -

:  

THE Nature Fix  

Why Nature makes us happier, healthier, and 
more creative 

 :Florence Williams   

 :W. W. NORTON & COMPANY,1923  

 :  

  

 

 

  

) (. 



  -   -

  

  

  
  

 

  
 

.  



  -   -



  -   -

 

 

  

  
 

"
". 

-  

 



  -   -

)(   "
Mappiness")  ( 

"" 
 .

 
 .

   . 

 

"" ) .
 ("" 

 
"GPS" 

 .
 

                                                             
)(       :       

          
   .) ( 



  -   -

_  .

 .

 

   ""  
         
)         

  (    
 :       

        
     )    

    .(      
     )      

 »«     ( 
 .    :" 

            
           " .



  -  -

)          
(. 

          
)    (     

        
        .  

         
       .  

  ")("    
   .       

        
           

        
  )       (  

  . 

 ""  ) 
 (       

            
      .     

         
          

    :  .  



  -  -

          
           

        
        .    

         .
      .    

    
 .         

" "          
    .   : "    

          
 ". 

         
  )        

          
       (

         .   
   .       

         . 
        
            

   . 



  -  -

            
             

      .    . 

         
     .        

 .         
          

    .     
  "    " 

       .   
 " "     . 

       
   . 

         
         
   .   : "  

  /   " .  
        

 "      
 ."       

 .         
          



  -  -

  .        
         . 

        
         
 .         

           
      . 

         
          

        
     .    

           
         
      .   

    .     
      . 

          
    .      )  

 (  : "      
            

  " .         
          



  -  -

         .    
           

          
     . 

            
        

             
          
     .      
       .    

         

           
          

 .        
        .    

           
             

       . 

          
       .    

            



  -  -

   .
        

       Atlas Van 

Lines .       
          

      . 

      
        
  .        

          
      

    .     
         . 

         
      .      

     .      
    . 

         
       

     .    
        



  -  -

      
    )(. 

            
           

   .         
   .          

            
          
  ""  .       
         . 

       .  
            

 .          
     . 

      
        

  .        
         . 

       
    .      

                                                             
)(            

 . 



  -  -

   .     
    .      

           
          

""    .       
    .        

    )  .   
     :    

         
       .    
          
        (. 

          .  
           

       .    
             

        .   
      "  ") . 
     )DSM ( 

        (.    
           

           



  -  -

  .    "  "  
           

 .            
         

             
      

            
           
       .     

            
           

        .
           
         )  (. 

        .   
          

         .  
             
  .    :   

         
    ""     

 :"   ." 



  -  -

           . 
            

          
           

         
           

  )EEG(         
          

    "" .  
           
        . 

         
          

      .   
    .    

         
     )   

      
  (        .

          
       



  -  -

 .    ""         
  .       . 

          
  .       

        : 
           
          

)(       " "  
 .         

          
    .       .

      " "  
      .     
         

    :    .   
            . 

           "
                                                             

)( :   ) Bio (  ) philia (  .  
            

      .      
    .       

  . 



  -  -

  " .          
  . 

         
      .     

     .      
            

 -        -   
    . 

         
      .  

       .     
             

        .    
           

  .         
    .        

          
  . 

          
           

    .        



  -  -

        
         

         
         . 
       :"     

 ")  .         
    (. 

 ) (     
           

   :"       
      ". 

           
     .     

          
          

   . 

        
       . 

             
      

      . 



  -  -

       
   .        . 
          . 
      
         .  

         
      )     

  .(    .    
    .        
 .        

      
    .      
        . 

          
        .

 : "        
."       .     

            
           

   

          
            



  -  -

           . 
             

           
  :"       
     " .    

   "salutogenesis")( ""    
           

          

     
    . 

                                                             
)( "salutogenesis" :"Salus"    .     

              
            

   .) ( 



  -  -

 

 

   
    

 

 --  

  

      . 
-    

           
 . 

-  

 



  -  -

  "  " "shinrin yoku" 

" "        

   .        

        . 

     .     

             

      . "Chichibu- 

Tama-Kai National"          

    )(     

    .     

         

       . 

       "

"    .      

         

  .       

    .    

                                                             
)(              .

         . 



  -  -

)(        .

         . 

   : "      
      ."  

          
     .      

      .   
          
 . :"  ". 

    .     
       .   

           
           

         .
          

            
 .        )( 
    .      

          

                                                             
)(  :        

)  (      .   
          ) .( 



  -  -

          .  
          

    .     
   .     . 

 :"      ". 

       . 

: "  "" 

 :"". 

          
        .    

       
       . 
""  ""  -    

        -  
           

  .      
 .         

       .     
     :      

    .   . 



  -  -

           
 " "  "" 

    .       
          
           

    .       
   .        

            .
         

          .   
   . 

        
        )  

   ( :"      
)(         

       ". 

       :  
          

                                                             
)(  :        

   .     :   
            

      .) ( 



  -  -

       )    
 .(         

      .   
           

        " 
"   . 

         .
        .   

    .      
          .  

         
        
   .  " "       

           .  
          
     . 

         
 .         

)(     
         .

             
        .   



  -  -

          
          

     . 

       
 .          

     .       
       .  _ 

      _      
 " "      

    . 

             
    .        

     _   
           

  -          
          . 

          
 "" . 

           
       .    

""          



  -  -

     "        
           ". 

          
  "       

 "         
   .          

     _        
          

  .   .     
        .   
           

     .   
            

 .          
         .  

         
     .     

         
  ""         

 .           
 .        



  -  -

            
     .     
          

  .        
   .        
      .    

           
         

    .     
         . 

          
            

       .    
   .   "   
       .     

  .         
     " .    
          

          . 
    .  
            
         



  -  -

    .       
    ""        .

           :
"     " .   . 

         
           
             

          
  .        

         
         . 

         
. 

       "     
     " .   

         . 
        . 

          
        .  

       .    
 .           

   .        



  -  -

  .       
          

         .  
           
     .    

. 

          
 .        

           
. 

     ):( " 
    " 

: "    " 

 "   ."  
    

    . 

: "         
           

  ." 

      . 



  -  -

 :"   . :    : 
    .     ." 

         . 
  "")(    "  " 

  :" ". 

      )(    
         . 

             
 .          

         
   .  .    

        
       .  

         . 

         
          

       
    .      

                                                             
)( Zen :          .) ( 

)( koan :            
  . 



  -  -

   .     
   -      " "  

 .          
  .        

          
  .        

          
          

       . 
           

        . 

            
    )(   . 

         
         

       
  .    ""    

       
  .        

     )( .   
        .  . 



  -  -

          
            

   .        
         
          

 .          
    ) EEG (   

           
        

      .   
          
  .         

 _        
 .          

         
       .     

           
    _       _  

    . 

           
      .        
           



  -  -

           . 
           

     )      
  (        
       . 

         
   .       

         
  .        

         " 
 " .       

       
    .    

            
          

          

           
           

           . 
         NK 
         



  -  -

     .      
           

 .         
        NK  

    .        
      NK    

   

            
             

    .       
         
    .      NK     

       .    
         NK.   

           
    .         
             

           .  
        . 

           
   NK  "  "   



  -  -

       . )( 
        

    .       
            

     .       
          

    _     
     _     

      .    
          

          
))((      

         
      . 

  ""         
     .        

                                                             
)( Turpenes :           

  ) .( 

)( Mycobacterium vaccae :        
          . 

           
.) ( 



  -  -

  "hinoki"     
    .     

     NK       
 .     . 

          : "  
  ". 

            
  -          -  

       .       
NK       . 

        
 A B )(       .  
              

     .       
       .  

           
          . 

          
   :"        

                                                             
)( perforin  :            

     .) ( 



  -  -

   ".      
         . 

" "       
. 

          : 
"            

 .       .  
         . 

          
      ". 

          . 

          
           

        .    
           . 

           
           .  

            
           

          
   .      . 



  -  -

        
       

 .           
      .       

   "
" .          

        
       )( .   
     .    
     . 

          
       .  
          

     .     
       

 

        . 

                                                             
)(                .  

           . 



  -  -

 

 --  

      

  

     . 

-  

 

 
          

           
         .    

          



  -  -

        . 
            

           
 .       

)(         . 

     
  ""    :" 

  !"  

      :"  
)(!"  

      
 . 

          
       . 

      
           . 

          
 .           

                                                             
)( :       .   

           
     . 



  -  -

          
        .   
 -      -  

     .   
          

         . 
         

   )Chi( )(      
   .        

     . 

          
 .      )(    
           

  .      -    
   -      

      .     
)(      

 .       
 .            

                                                             
)(               

. 

)( )  (         . 



  -  -

         
   .         

           
     . 

: "         
     _      

          
       "    

            
    . 

         
     .      

           .
        

         
  .      

   . 

     .   ) 

(     "Double O Arch")(   
                                                             

)( Double O Arch:        -    
  .    . 



  -  -

           

     .    :"  

 " . .       

      .   

        

.   . 

           

          .  

       .      

     .     

         

""      . 

    : "    .  

        

      .     

   !"    .   

         . 

: "     !" 

 - "" 



  -  -

       
             

 .           
 .        

            
 .            

           
      .    

            
   . 

       .    
          

     .      
        

 "Remote Associates Test"      
     . RAT     

    RAT      
 )    (  )( .  

 )  (    )(.   
        . : 

                                                             
)(  :"". 



  -  -

 "" .(          
)  PLoS ONE (  

          . 

            
  .         

            
    .        

        .      
  .         
         

 . 

     "Outward Bound")(   
           

      .  ""    
           

          
    )   (  

          
  " " . : "     

                                                             
)(              

     ) .( 



  -  -

   .       
  ". 

          
     .    

     ) (  . 
           

   .     
  )(   .   

         .
  :"  " .    
  )   (    .   
       .   
          

       . 

           
          . 

            
         

  .          
                                                             

)(              
           

 . 



  -  -

          . 
            
   .       

  .    . 

  :"     
             

   ." 

   )(       
        

  .        
            

           
 .   . 

  "")(     .
             

     . 

: "       

  .     " .   . 

                                                             
)(              

     .     . 

)( lassi :            . 



  -  -

  :"   ". 

 : "". 

 : "    " 

"" .       . 

  :"    "  

" ". 

" " 

"." 

           
   .       

        .  
         
         

          . 
           
          

          .
    "Crossy Road". 

            
          



  -  -

        
  .       
    : 

"         
         "   

 : "       
 ".           

          
           .
       
          
     .)     

           
(. 

     :"     
         

)("  

  :"    
"  

                                                             
)(   :        .  

        .) ( 



  -  -

  :"        
   ". 

  :"      . 
    ." 

   : "      
         

 ". 

 :"        
       .   
    .    
         

  ". 

        
   : "    " 

    :"     
          

   "House of Cards")(    
 " .    .  :"   

     .    
                                                             

)(              
           . 



  -  -

   .         
        .    

     .       
   ". 

 : "    
            

       ."   
            

  . 

        :"  
        ". 

   :"   Outward Bound  
      .       

)   (". 

 :"    ." 

 :" ". 

     :"  .
  ." 

      . 
           



  -  -

            
        .    

             
         " ". 

     .    
            

 )  (      
 : "     .  ..." " 

   ...      
 " .       

       :   
)     (      

            
     .      

       "    
     ")  .     

            
    .   "    

     ."   
        (. 

           
             



  -  -

)           
          .(   

            
          .

            
          . 

         
 :"      . 

  .        
        

            
 " .       
     .     
        

   .      
     )      

 :("         .
        . ". 

        "   
 .     .    
   .           

 .           



  -  -

   .       . 
            

   ". 

         
           

      .    
      .     

       "The Minded Mind"  
         

 .         
    .      
     .    
            
           

     .     
   .       

    . 

           
    .          

 .       :"     
             



  -  -

          . 
         

    .     
      ." 

           
           

         
           

 .           
          
             
          .   

           
)  (        

      
 .        

         
        . 

        
  .           .
           

    .       



  -  -

           
    .       
       .     

        
  .        

  . 

         . 
    )   
 (      .     
    .     
         .      

              
          

         .      
             

       "    
       "")  

     (     
      .      

          
    ". 



  -  -

            
         .
    .       

             
       .  :"  

         .
          

  .        
   . 

        ."   
          

            
" .         

         .
             

        . 

           
   .         
       .   

     .       
   .        

 .        . 



  -  -

        
          

      .    
    .        

           
      .    
        

    .       
    .      
  "      
      "    . 

            
         . 

          
           
           

           
    .       

            
    .       
        . 



  -  -

           
           

_       
_      .    . 

           
     .   
  .      

        
         

   .       
   .      

 .        
     .      
    .       

        .  
          .  

           
   .     . 

         
    .       .

            



  -  -

     .  :"   " ." 
   . ". 

     :"    "". 

"   ". 

         
      .      

  . 

        
 .        

       "    
            
    " .   

   .      
           

  .        
  .         

           . 

            
      .      

           
        . :  



  -  -

     :" " .    
     .     

        
          

          
   .         

      . 

      
"ART" .          

             
 .          
        .  

     )    
 (         

""          
 .          

   . 

    EEG ) (
          . 

          
    "SRT" .      
ART SRT      .     



  -  -

   .  ART     
          

            
 .           
   .    SRT 

         
          

   .      :
"          

   .      
     " . 

            
       . 

      : 
"         "     

ART SRT     :     
           
     

      
            

       . 



  -  -

   :"      
 ". 

  :"        
    .        

          .  
         

        .   
       

           
     " .       

     .       
          

       . 

"   !"      
      . 

          
    .          

  .      
    .        

  . 



  -  -

 :"  "      .
         

     .      
         

          
    .     

""         
            

          
  .       . 

        .  
          

 .      :"    
  .         
         

            .
        

   .      .
            

          
          
  .       ". 



  -  -

         
      

        .    
     :"   

         .    
             

      .     
          .

        " .
   ."          

     ". 

  : "     
   ". 

    . 

 :"   " .    
  :"      ." 

: "       
 ." 

  :"     ". 

"!"         
         .



  -  -

"    ."      
        . 

         
          

            
   .        
          
 .           

 . 

      : "    
       " 

 :"     .  
       ". 

         
 "BDNF") (  

   "Miracle-Gro")(   . 
           

            
     .      

)    (     

                                                             
)(  Miracle-Gro     ) .( 



  -  -

   .         .
       )   

 (          
      .     

          
    . 

         .   
            

          
  -     -       

           
 .             :

    
  .    . 

  :" !" 

  :      
             

     .   
  .          
           

       .    
 . 



  -  -

      :"      .
           

    .         
       " .  

   :       
        .   . 

        
    ""      
          

  . "        
         

          
     .        

         .  
   ". 

          
           

. 

    .     
        .   

           



  -  -

           
            

           
      

          
          

     .       
       .   
          
  . 

 :"        ". 

          
  .            
        "   

    .       
            

      ". 

           
         
 .           

          



  -  -

   .      
   .       
        .  

           
    .      

  .    . 

          
    .        

           .  
          . 



  -  -

 

 

   
  : 

 

 --  

  

"              
        ." 

 -  " "    

 



  -  -

          
       

    .      
            

      
  .        

  .        
         .

         
           
     .      
    . 

   .      
     .      

            
        .  

         
  .          
       

            .
        . 

     .       



  -  -

           
 .           

     . 

           
""   .     

        
       .   

       
    .   !  

  .      
     .      

          
             
             

           
    .      

        .  
    .  ! 

         .
          

            



  -  -

         .  
       

     .     
 minijet- lag-and-tofu- .   

              
           .

          
      .  : "  

  ". 

           
          . 

         
         

         .
            

            
         . 

        . 
        
            

        . 
    " ". 



  -  -

          
            

             
 .          

  .         
         .  

   .    
          

             . 

           
      .     

        
       .    

           
         .  

         
           

   .        
      

   .     
  . 



  -  -

     
    .     
  .      

             
         .  

    "      
      " .   .

   . .  )    :(" 
   ...  ...   

           
         

 ..." 

           
          
   .        

           
       .  

       
        .   

         
   . 



  -  -

       
           .

            
 .         
          

 .       
          

          . 

    .     
    .  :"   
   " .        

 .         
      .    

     .       
         :"   

          
          

   ."    
      .      

         
)           

    .( 



  -  -

 ) (   
  streptomyces      

 .          
       .   

       .    
           
.          .  

         
        

        .  
        
 .     . 

            
    )NK( 

    
         . 

       
      

          . 

         
  )     

         .(  



  -  -

     .     
: "   !     ."   

    .     
     .     

: "          !" 

           
         

       .   
        

)     (     
  )  (    

) .(      
       

        .    
        . 

           
        .     

           
 .           
     .       

 .      .    



  -  -

   .     
         

 .         
    .      

   : "     
          

           
    .      

    .    ". 

           
     .      
            

        . 

           .
       :"      

          
 .       .  

            
 " .        . 
             

     .       



  -  -

      .
          . 

   .       
            

   .       
  _   hagwons_     

     .    
  " "    . 

       ""   
  .         

        
      . 

            . 
       

        
  .      

         
  . 

          
             

 .          " 



  -  -

 " .       
   .      

        .    
         

  . 

           
      .    
         

      .     
          

        .  
        

     . 

          
   _    

         _ 
      .     
    :     

           . 

       ) ( 
   "shin to bul ee"   " 



  -  -

 " . :"       
            

        
 ". 

        
          
  "musok-in" .       
           
      . 

          
         .  

          
        .  

             . 
     .     
            
    .       

        .
          

        .: " 
   " .   .    

   



  -  -

             
             
    .     

         . 
     . :"    " .
   HRV ) (

       .    
      ""   . 

          
 .          

     . :"    
 " .    . 

           
         

          
         

 .           
         
           
    )(    . 

                                                             
)(   :       .    

         ) .( 



  -  -

        
         . 

    "" 
          . 

       .    
     " " .     

          
   .         
          

          
 )  .       

            
          

 .         
          
     (. 

        
          

     .       
          .    
          

    "      " 



  -  -

"    ."      
          

           
    .       
     " "   

           .
     : "     

        ". 

          
            

  .       "  
      " .   
       .    
           
      )     

        
 .(           

           . 
     .  " "  

           
    .      

     )( .



  -  -

 )(  
 .       )( 

"Saneum"         
         

      . 

         . 
          

           
          

)   (        
           
       . 

          
        : " 
          

          
          

"           
     . 

          
           



  -  -

           
   "  "     

       .    
       .  
       .      

          .
           

         
)     (      

       . 

        "Healience" .
           

     Miraval  Sing Sing) ( .
          

        .  
           
  .      )(

        .   

                                                             
)(   )Phytoncide( :         

  " "     .    
       .        

        .) ( 



  -  -

            
    ) ( .  
    ."Cide"  "" .    

         
    .         

   .         
" "         

           
   . 

         .  
           

    .      
           

          ) 
(       .   

      .    
        . 

         
           .   

            
         .

            



  -  -

         .  
  ) (    
          .  

           
            

    . 

           
     .    

          
       
            

          
        . 

         
 .        

      )  :  
   .(       

    .       
       .   

      .    
              . 

          



  -  -

 .           
       .  

  . 

        
   .     

           
        .
     :      

        
           

     .      
   .       

      
       .   

           
      .   

           
     .   )(   
          . 

            

                                                             
)(  :          )  

(        .) ( 



  -  -

     .       
      .     

     .       
 . 

           
        .     

          . 
             

  .          
          

   .   -    
          -  

       .      
 .          

          
          

     . 

          . 
           
  .        

   .      
            



  -  -

   .        
            

     . 

      )(  
   .        

        . 
      " " . 

           
      .       

      .    
          
        GPS   

  .         
      I-495  
     .      
          

        .  
           

       . 

            
         

       .       



  -   -

         
      .      

          :
"      " .   

   . 

          
     .      
         

          
 .         

      .     
        

    .    
         "" 

      .    
          

     . 
         

            
 .   ""   . 

  . 



  -   -

            
 .         

         
        .    

"pinosylvin")(    terpinoids ) (   
         . 

           
             

 .         
          

   .      "  " .
             
            

  "aromasticks" .     
         .  
           

       )  .( 

             
  .    .       

                                                             
)( Pinosylvin:           

            
         ) .( 



  -   -

         
          

          
     .        
            
          .  

            
 .         

  "  "    -   
       -        
    . 

           
        

 .          
  .            

 .           
          
   .      

        
     . 

           
   ""       



  -   -

         
 .        

           
          

 .        
     .    

    .     
   .       

     )   (  
 )    (  )    .( 
""          

    . 

            
  .          

.           
        

   .        
          .
  :"     " .   

          
     .       

            



  -   -

   .          
           

     . 

  :"         
    " .       

           
            

""        .
           

    . 

          
   .        

  .          
            

       .    
    .      
       .     

      . 

  :"      
 .           

."          



  -   -

        .  
 :"      .   

          .   
 .         

       .  ." 

           
      .      

       .  
      .   
        . 

       
          

        . 
           
         . 

    :"     " . 
          . 

       .  
           .

             
          

   .      . 



  -   -

            
         

    .        
  ."       

        
       ". 

       
          

           
         

    .        
         

            
           

      . 

 : "         
" .           

       .  "   
" .   "     

           
         .  
            



  -   -

    .       
     .          
           ". 

           
  .         
   -      -      

       .    
        

  -     !    ! 
   !          

            
           
 .      

      . 

          :" 
         .    
             .  
       " .     

            .
       .  

 . 



  -   -

           
 .       .  :"  

        " .
         .   

          . 
        . 



  -   -

 

 --  

  

 

"    ". 
-   

 

       .     
   EEG        



  -   -

   ) (  
   " "    Zen)( 
   .      

            
       

 ._  _     
     .       

          
   .   . 

         
              . 

            
            
         . 

           
 :"           

       !" 

      .     
    .      . 

    . 

                                                             
)(          . 



  -   -

  ""       
           .
          

   .     
            
          

 .         
           

     .      
           

   .        
     .   

 ) ("anthrophone". 

        
            

     .    
            

            
       .      
     )(       
     

           



  -   -

          
         

       .  
     . 

            
           
       
  .      . 

         
            .

            
          

  )      
       .( 

         
  :"      " .    

      . 
           
  .      
          . 

           



  -   -

    
       . 

       
      

     
      .   
     .    
        

) (         
           

          
       . 

      ):( " 
       ...    
   " . .     

 .        
   .        

             
 .         

    .      
          

  . 



  -   -

            
        .  

           
           . 

         
          .   

         
 .       
          

         
            
  .         

         
     . 

         .  
          

 .            
)          ( 

 )      (     
          

"" ""         
 .        . 



  -   -

       
      .    

       
          . 

           
    .       

            
          

           .
        

          
        

    . 

      .   
           

  .       
          

 .           
        )   

   (    ""   
 .          

      .       



  -   -

      .  
     .      

     . 

          . 
       :      
           

         .   
   _    _ 

  .           
       .   
    )        

           
(     . 

         
        

 )DC-10(     .    
   .       

          
            

           
  . 



  -   -

      
  .         
         

  .        
          
   .    
        

         .
          
            

          
         . 

           
      . 

           
   .          

        
        

         )  
       .( 

           
           



  -   -

          
          
          
 :         
           

       )  
      .(    "

    ". 

          :
"    ...     

    .      
        

   )  (     
  ...     ". 

        
             

     .     
          
    .      
           

 .         
    .      



  -   -

         .  
          

     . 

          
 : .          

        .   :
       . 

           
        .     

            
        . 

            
    .      

           
""  "     "    

     
.         

            
   .      

         . 

          
     .     



  -   -

 .          
  .       

              
     . 

       
         

        .   
          

         . 
 "   "   

 .       
          .

         
          .  

         
          
           

 .  .     
      .  :"    

              
   ". 



  -   -

          
        .

           
          

 .         
            

        
    . 

: "        
        .     
            
    .       

    .  ) ()( .
     .       

  )  .  :   
    :   .

          
 .      

       (. 

         
    
      .    



  -   -

         
       .   

      
      )   
       .(   

       .     
)  .         
      (. 

          
         

          
   .        

          
         .   

     .      
             

  . 

          
 .         

  .   "Weinstein 

Noise Sensitivity Scale"        
            



  -   -

 .   .   % 
           

    .       
       )   

       .( 

          
 .    .       

    ""    
     .     

           .
             

    .       
.            

     .      
           

     )     
            

  .(          
          
      .     

     "  "       
          



  -   -

    )     
 (       .   

         
 .     )   
           

   .( 

        
          

         
           

 .           
     .     
        .  

      :    
           
  .        

 .          
       .  

      .     
             .

          



  -   -

        )    
      .( 

      ) HRV(  
     .  

     .  
)HRV (          

 .          . 
  _   _     

       .  
      .  

   .         
        .   

            
         

    .   _  
_     . 

    .    
           

       .   :" 
      .     

     .       



  -   -

     .     
       . 

  ". 

         :
         

            
  -            

          
  . 

: "        .
           

 .         
     .      ". 

          
            

       .  . 
 "       ."    
        . 

           :
"           

      



  -   -

."           
    :   .  

)          
           
       .( 

        

   )(      

        .  

 .           

    .     

     .   :"  

    " .   . 

     "" .    

          

              .

     .    

   .     

           

   .     

           



  -   -

         .  

         

 :"        ". 

  )(        
            

      
       

)        .(    
           .

      -    -   
      . 

          
           

       .    
           

 .           
       

          
                                                             

)(             
  .        . 

              
     . 



  -   -

   .         
        )  
          (  

      . 

          
     .     
        

     .   
 )(    . 

        
   .        

          
     .     

        
   .      

         .  
       .    

        . 
     . 

       :"  
     " .  
           



  -   -

          .
         : "  

      " .    
           

 .         
   . 

        .
"            

       ."   
   .     "
"    .     

       :"   
         

 .  ""    
         

           
    .      .

 ". 

      
            

       .  
         



  -   -

     .      
   .      

      .   
      .    

   )(   
)( ) (   .

          
       .

            .
        

  .   " "     
       .  

            
       . 

          
     .     

                                                             
)(   :       .   

         .   
           

        .) ( 

)(     :         
            

         ) .( 



  -   -

         
      .      

           
 .         . 

    .         
      .   
     .     

          .
              
  .          . 
        . :"    

           
    ". 

    
             

     .      
   " " .      

           
     . 

 :"           
           



  -   -

  .          
." 

            
 _    _       
            
    . 

          
           
  EEG      

  .      
          .

         .    
         
   .        
 .          

  .      
  " EEG". 

      
 :"         
      .    

             



  -   -

         
." 

 !   !     
        . 



  -   -

 

 --  

  

 

] [      
   . 

-    

      

        
         . 

! 
-      

 



  -   -

      . 
             

       .   
         

        .    
           

        
   .         
         . 

          
        .  

           
    .      

           
 .           

    
 .         .   

     " "  .  
        .  

   " ". 

          .  
         



  -   -

      
         

    
            

  . 

          
         

     .      
        

      .    
           

     .  
  )(  : "  

  .      ."   
           

       
           
 . 

           
          
   -  .       



  -   -

           
      .  

        
  .    :"      

         .     
          

           
            .

   " 

          
  .          

     .   .  
         . 
           
        . 

        
    :"  

             
     .      

            
."         

             



  -   -

)        .(    
     "     

          
      " .      

          
     . 

        
        .  

         . 
        
          

        
         

      .     
            

  .        
       .     

    .     
            
 .           
           . 
          



  -   -

     )     
     (  . 

          
           

           
          

         . 
   ""         

  .         
   . 

          
         
        

       .
          

      " "   
  .       

      .     
   .       

           
   . 



  -   -

         
            

 .        
 .           

             
              

          
        )  
 (  .        

     .     
         

   .    . 

       
)     (     

         
      .  

         
      .    

           
            

          .
            



  -   -

            
           

          
    .        

        
    .     

         
        

          
         

    .        
           

      . 

            
        .  

         
 .          

     .      
          

          . 

        
          



  -   -

      
        

           
  ) .  !      

   (.      
           

  .         
       .  

    . 

  : "         
            
   ". 

           
             

 -      _    
 .     .    
         .   

           
       )( .

                                                             
)( Jackson Pollock :           

   )  (         
 .    " "       

  . 



  -   -

         
     .    

       .    
        -    

          
    -       .

        
   .       

    .     
        . 

           
           

     ""     .  
           

            
      .   

           
            

     .     
            

   .  " "  
   .     



  -   -

           
      . 

          :" 
   )
(        

            
 " .      

         .  
      ."   

      !"    
 "Nature"         . 

    ""    
          

        .     
         

         . 
          
           

     .      
            

 .          
        . 



  -   -

   )     (: 
"         ". 

           
          
    .     
            
          
         
    .       

          
   .       

           
      .   

       . 

          
  .          

       
 )(          

                                                             
)(             

          .   
            

           
) .( 



  -   -

         .  
           

 .        
       . 

         
)           
       .(    

            
      )  D (  
  . D    )    

         ( 
 )      

   .(         
     D. 

          
          

       
  .        
 D   )   .(   

          
         

    " "     



  -   -

      
         
        .   

          
   .        

            
  .        
         )  

     (      
         

)(         
       .     .
 :"   ]    [ 

" .          
      . 

        
   .       

      .    
      .  :" 
         
" .          



  -   -

    .  :"    
 _        _  
          ." 

    .        
            

          
 . 

   D )       
 (           

        :"  
         

 .   .    
     .      ... 
   ." 

            
     .     

       )
( .       

         .  
         

    )      
 (         



  -   -

  .         
           

    D.         
         

         .  
     .      

 D            
        .   .

              . 
           

           . 
            
           

   . 

  :"        
 .          

       ."    
            
          

   )  (   
 .   ""   ""    
         



  -   -

          :"  
          

 !       
 ."        
    . 

           
          

            . 
          

        .
         .  

           . 
   : "       
        ]  
  [    " .  

  "   )(    
            

         
       ". 

                                                             
)( ""               

        .) ( 



  -   -

        
     .    

           
       : 

 -"  " 

 : "         
      !"   . 

           
     .     

          
     .       
    .       

             
         
  .       

          
     

       
      )( 

   .        
           



  -   -

   .         
  ""       

    .    
           

     " "     
        .  

           
         
     . 

        
           

          
 .          

      .    
    "   

          
         

    ." 

          
            

           



  -   -

 .         
        .  
      :  

   .      
 .      .  

           .
       
     )     

     (    
 .      "   

 "  "  ". 

         
         

 .      
 .   
         

        :"  
           

      
" .          

     .     
            



  -   -

"" .          
           
        .    

           
          

  .      
          .

            
 . : "      

        
       ." 

          
            .

          .  
           

         . 
             

          
    .     

         
          

      Sky Factory  



  -   -

" " .: "         
   " 

          .
     .      

     
        ×  . 

       .    
    ) GSR   

(        .
      :  ×    ×  .  

   .           
        
           

   .    . 

        
        . 

         
          

  .       
          . 



  -   -

   : " 
      ". 

       
            

  .          
       . 

       .     
         

   . 

: "    .     
          
    ". 

    . 

   . 

         
      .    

         . 

   :"  GSR     .
      . .    

          ." 
        



  -   -

          . 
          

 .: "      
       .  

    ". 

         
         .  

       EnviroPulse 
            

          
 .           

 .         
         

    .        
             .

  .   Yelp-like  
          

      . :"   
     ". 

          
         

 .      



  -   -

     .   
)       (  
 )         

 .(         
     .     

        )  
       (  

       . 
     .     
        

          
         .  

    )      
(         

)    .(      
           
        .  

           
         . 

         
  .         



  -   -

           
        .    

           
  .      " 

       " .   
         

 .          
     )    

 (  .      
     . 

        
     .      
   .    :    

        
)(  )  ( )   

  .(        
         .

       ) ("The Sense of 

Sight": "           
          ." 

          
          . 



  -   -

   _     _    
  .        
   .    . 

        
       . 

 :"     " .  
            

 .        
            

     ""    
      __      .

   . 

          
     .      

        )   
     (    

    _      
     .     

   " "      
           

           
        . 



  -   -

        
          

           
   )  ( )  (  

) .(        
    .   
   

      
      .   

            
     . 

: " " 

 -"          
". 

 -: "          
 ." 

 -"          
  .          

      ". 

 -"    ." 



  -   -

 -"     " .  
 : "       

        ."   
"    ." 

       _  
_        .    
            

             
        . 

          " 
."   ""      .: 

" !" .      .: 
"         

 ."          
    . 

            
   .        

  )   (       
  .         
    .       

           
          .  



  -   -

           
   .      . 

           
     .     
           

  . 

   . 

          
     .       
           

    .       
         

    .        
 .       _ _ 

    

            .
       . 



  -   -

 

 

   
   

 

 --  

     

 

         
    . 

-   

 



  -   -

           
          

       )( 
metsänpeitto"")(  " "     

           
       . 

         
          

) (      
        . 

 )( "Koskenniemi V.A"   
        

          
    . 

          
      :"  

          
       ". 

                                                             
)( Metsänpeitto :       .  

        . 
 " "      

     ) .( 



  -   -

          
 .         

         .  
           

    .      
       . 

       
         

"Vartiosaari" .         
         

  .          
)        .(     

           .  

         
        . 

        
           
     .  

           
       .  :"  
         .  



  -   -

          .  
  ". 

        )   
      (   

      )( "Quisisana" 
   " " .   

         .  
          

  "  "    
  . 

          
            
   .      
   StairMaster"" )

 ( .        
         

    .       
      .   " 

"      . :"     
     .     

   !"        
           



  -   -

  .         
      . 

        
          

      )    
)(  )(   

         .(   
    .  

          . 

         
          

        . 
     .       
          

           
                                                             

)(    :        
         

.) ( 

)(    " "   :       
            
  .         

) runo(       
.) ( 



  -   -

   .   )( 
        . 

        
           

         
            

   .       
      .     
        

           
         
  .       

      . 

            
  .      

      .     
      . 

          :" 
         

        .    
             

           



  -   -

 .          
     " .      

      . 

      _     
   -             

           
          .  

      )( 
           .  

  . 

           
           .   

           _ 
        

     )  .    
          

 (. 

          
              

   )Pac-Man(   
         . 



  -   -

        
 .      

       )( 
   .    
           
  .        

    .    
  "    " .  

           
           . 

   )(  ) 
(             

        
        

   ) .      
        

      (. 

         
 )     ""     

        .( 

                                                             
)(             

          ) .( 



  -   -

         
   .         

" ". 

         
         

   .        
    :       

       .   
          

         
          

    .    . 

            
          

         
    .       

         . 

 )(     )
(   "Bark"     .

                                                             
)( Liisa Tyrväinen :           

)(           
  . 



  -   -

           
         .

           
   .       :" 
       " . 

           
    .        

           
            .
        :"   

 .        ". 

          
    .      

 shinrin yoku      .
         

  .       
  .    

 .          
           

     .     
      ""    
   . 



  -   -

      
         

           
           

  .        
  .     
   :       

  .          
      .   
        
    . 

       
  ."       

    ."       
 :"       

    " 

          
           

       . 
          

      .      
        



  -   -

   )   (   
  .   " "  

         . 

         
 .        

          
          

 )       .(   
        
           

    .       
       
      

         
     .      "  

         
    .    

    ". 

         
        

        .  
 ) (     



  -   -

       .   
)         :(

" " ."     ." " 
 ."      :"  
" . :"    " .   

           
    )     

           ( 
            
       . 

        
         

           .
         

          
       .   

             
         .
        )  

      .(    
   . 



  -   -

         
     .    

    ""       
  .          

          
  .          

         
 .          

           
       .   
           
          . 

         
      .   
      

     . 

          
            
         

. 

     : 
"       )    



  -   -

 (         
      " .
       .  

       
   .     

    "     
          

       ." 

         
          

            
     .      " 

         " .  
         

 .        
   .       

       
       . 

       .  :" 
   ". 

         
            



  -   -

 .  "terve"      
" "     .   

         
      .  

      .
      .  
            

   .     
           

        . 

          

          .  

           

   ) (

      .    

          

       

            

   .         

           

   . 



  -   -

         
     

          
     .      

 _    _    .  
    ) .     ""  _ 

    (.        
        . 

          . 
             

         .  
    .       

    . 

 :"         
      .     
      ."   

         
 " "      .  

         
       . 

       
     .     



  -   -

 )    (   
         .  

         
       

     .   
         
  . 

        
           

     .      
        .    
        
          

    .      
  )   (   . 

         
     . 

           
         

     .     
    .     

 :"       



  -   -

         
   " .     

      
         

         
       .    

         
   .      

         
   .       

        

  ""      

      .     

          

       .

     "Ikaalinen Spa"   

      )  

 "spa" :       

.            

   .      

  .( 



  -   -

      
         . 

          
          

)   (  )  (  
      .

            
 .          

          
  . 

      "spa - 

ville"     .   
     .      

           .
           

       . 
         .   
          

 .         
    .    
     . 



  -   -

         
   .      

       .   
        

            .
        .    

        .   
           
  .         

  .         
            

          
 . .        .

)            
       (. 

         
  .     

 .        
      .   

   .       
       .   

            



  -   -

        .
  "  " "  " " 
 " "  " .     

   . 

         
       " 

  " .       
            

   . 

         " 
  " . "   ."   
         .  
     .     

        .  
   .      

 . 

         
           
           . 

            
     .      



  -   -

   "           
 "   .      

     "Mademoiselle" ."  
 "    :"  "  

          
   .      "Kermit" 

)(      .  
       . 

          
     .    

 -    -      .   
            

 .         . 
       .    
          .

            
         . 

         
         

    .   : "   
         

  ". 



  -   -

      
            .  
             

        
         . 

   . 



  -   -

 

 --  

  

 

    .  
  . 

-   

 
   )( "Hallaig" 

           
       .   

          
    .       :



  -   -

"          
" .          

            
  "W"  "weet" 

) ( "williwaw" )  ( 
"wewire" )  (

"crizzle 
"  ")( 

           
          

          .  
       

  .         
          

 .           
     . 

           
        

 .          
    )( 

                                                             
)( Weet, williwaw, crizzle :        

        . 



  -   -

        "The Elephant House" 
 .)(   .    

)(   
           

     . 

           
          

         
 .          

  _    .  
         

          
    . 

           
     .     

         . 
          .

          
                                                             

)(  :      . .     
            
             

      ) .( 



  -   -

 :         . 
            .

         
             

     .      
     . 

   .       

         

         

  .       

          

    . 

          
        . 

           
         

    .  
            
         

        
        )



  -   -

 (      
          

   
 .        . 

         
      . 

 : "      
" .      

         
 .         

         
       .     
            

         .    
           . 

   . 

           
        .

           
            

           
      . 



  -   -

    .       
       .   

    .      
 ."         " .

        
      . 

          
    .       
       

   .        
     .     
   ""   .    

        
      .   

  .   
         
   . 

         
         

       .      
     . 



  -   -

 :"      " . 
     .    . 

        . 
       .    
        

       "" 
) (       . 

     .   
          
    .      
   .         

)  .  "rambling"    
     )( .( 

           
            

           
     .      
        

                                                             
)( ) Hippies(            

              
           

   . 



  -   -

     .        
          . 

           
       . 

   )(       
     .  

       
.        

            
)(           

    .     
       

 . 

         
           

  )        
 (    )   " 

            
 " .(       

  .  :"    
   ". 



  -   -

          
  .        

         
    .      

             .  
           

      .    
         .  

        .   
             
    .      

          
         . 

           
           

             
            

      .     
   )      

       (   
             

 . 



  -   -

 :"           
     .   
           

            
  " .    

       .     
  .       : 

"" " ". 

           
         

        
         

 .        
          
  )     (    

   .         
   .        

 )    (      
 "    " .   

    .: "   
    .")        

      (. 



  -   -

        .   
       .  

     :   
          
.       

        
    .    . 

  )( "Trainspotting"    
 :"        

 .           
   ."   . 

      
             
           

         
          

   .       
          

        . 

          
    ) ( Branching Out   



  -   -

     .      
          

            .
           

            
       . 

       
            

 .         . 
           

 ""     
          

   .      
     : "    

   ." 

    
           
  :"        

           
          

            
           



  -   -

       .      
      "      

     .       
          
            

      .      
         .

"        " .  
         
   . :"        

     ". 

      "      

            

      ." 

 " "     
"hoods in the wood" "  "     

   . "Branching Out"    
        

     .     
        .  

        . 



  -   -

  :" ) (   ) 
(         

    " .  " 
"          

      . 

          
          

        
         

 .        
       . 

            
  .           

     )  .   
          

 (.        . :
"     " .       

          
   )    (  

 . :"    ". 

        
  .        



  -   -

          
 .          

    .         
       .    

         .
             

          . 
          

 .        
          

        . 

     .  
         

    " "     
 .       

       .   
     "       

  .      
    .   " .   

    "        
    .       
  .       " 



  -   -

        "" . 
       . : 

"          
 .       

   ". 

          
 .    

      
  .       

         . 
      .    

      
       

  : "   " .    
           
    .       
 .        . 

        
        .  

   .  
        .  

          



  -   -

"Kelly Kettle"      
           

     . 
    "" .    

         . 
          .
           .

           
       . 

           .
   "          

           
       
         ". 

) (      
         

"Outward Bound"        
         .

              
             

          . 
           



  -   -

           
       .   

            
          :"  

          
     ...      

            
   ." 

        
    .       

        .  
           

          
       .    
        . 

       .      
           

          .  
            

)        .(     
             
      . 



  -   -

       :"    
           

.             
             

  " .     
             
       . 

          
  .       )   

     :"      
           ."...  

         
     .(        

      . 

           
   .       
 )      (    

         .    
           

 "            
         
 ...            



  -   -

              
       ". 

      .  
         

 .          
   .       

          
          ."  

           
          

    .      ". 

         
          

    " "     
      .  
         

          
         . 

   .        
       "   
        

     ." 



  -   -

       
       

    .    
 .       

          
 :"         

         
" .       

           
           . 

        
           

         
         

           
   .         

    .       
  )        .( 

          
     .     

 .         " 
        ". 



  -   -

       
   .       

           .  
           
 .   :"    .  

       .    
    .      
 .         
        ". 

    _     
   :"       

          .    
       ". 

 :"      
   : "    " ."  

 " .         
  ."       

     )(". 

         
       :"" .

       "     
            

   " .     



  -   -

           
       .   
     .    

             
      .    

     "     
 .            

."           
      .    . 

         
  .         
          . 

           
      . .  :"  

            
 .          . 

    ""  .     
          

         ". 

          
          .  

           
         . 



  -   -

         
    _  _   

          .  
       .
      .       
  .          

             
           .

              
 :"       ". 

           
          

           
         . 

            
  .       
     .        

          .  
           
        

 .            
      . 



  -   -

 

 --  

 

 

         
        

_   

 
 ) ( "solvitur ambulando" 

) (      
          

            
           

   )    (  . 



  -   -

      )(  
 "          

 " .        
   .   "Twilight of the 

Idols" )( :"      " .
    "       

        ". 

        .
          

 )    (  :"   
...           

  ...          
 " .           
   .    

    . 

     " ...   
       ...      

 " .    "" "   
            

  _    _     
      ." 



  -   -

           
         . :" 

        
. ...) –         

 (         
 !" 

          
   .       

"   ". 

          
        )

          
(              

           
     .    

            
    )    

(      .    
         .  

         . 

          
           



  -   -

      . 
            
 .         

         
           .

             
     . 

        :
"           .

               
       ". 

          . 
          .  

            .  
           . 

            
     :"     

         
      .    

...          
" .          

      . 



  -   -

        
       ""    

  .       )( "The 

Recluse"         ." 
 ...   /  _  _/ ...  

  ."         
 "     "    " 

" .         
      . 

          
             

         .  
          
        .  

 :"          
      .    

        ." 

        
       .    

             
    " ".     

         . 



  -   -

      " 
"   .        

          
       .   

    : Wanderlust: A 

History of Walking      
         

  . 

           
         

           .
       )    

 .(         
    . 

          
 " "       
 .       

    )   _    
 .(!         

             
      _  

        . 



  -   -

         
       .    

           
   .       

         .  
           

          
            

  .         
         

 .           
  .          

           
        . 

       
          

        .   
        .    

        
         )  

          .(  
            



  -   -

          
         . 

          
         

 .        
  .    

         
) EMOTIV ( .   

           
 .       

          
"" "" " "   ) .  

        .( 

        
        ""  .

         
          

    . 

           
         . 

      



  -   -

         
    :"      

      " .   
       . 

          
      . 

          
)      .(     

  .       
   . 

)–  -(...      . 
       .  !   

 !          
        .

       .
    .      

         .  
        . 

          
       .

 :"          
    .       



  -   -

          
          
 .          

  " " !" 

    ""   . 

       "     
        
            " .

             
      "" .  

         
       . :"   

     ".    
    . 

   . 

      .     
        

          
   .           
           

        .  



  -   -

          
  . 

 :"        
      ."      

         
          . 

         
              
         

  .      
:           

  .          
             

 .           
         "  

      .      
       ". 

          
            

           
   .        

          



  -   -

           
)         : 

 _         
   .(           

   ""      
 .        

         . 
          

        .
      . 

            
           . 

""         . 
       .  

         
 ""         .

           .
       

    .         
       . 

        
      .   



  -   -

           
         .   

     
 .    

 .          
           
 .       . 

          . 
          

 .     . 

. 

       .   
    " " .    

  "       
   ."      
 :    . 

           
 .         .  :

"          
         

 ". 



  -   -

          
 .           _ 
     _        

     .   
        
    :    

           . 
         

        .
    .     . 
           

     .      
      . 

        
      . :"    

     " .     
"" .    

       "" 
          

         .   
           

          



  -   -

 .   
          

   .  :     
            . 

            
      )      

      _  _ 
     .(    

            
        

         
           

           
     .   

         .
          

  _    _    . 

         
        

      :     
 -    - "     " . 

           . 



  -   -

       .  
           

        . 

      
 )   (    _  

 _         El 

Camino Real        . 
     .    

            
        .    

           
 .          

           
     .      .

  .       
          

 .   "         
      ". 

     .    
            

     .   



  -   -

         
     .       

           
 .         

        .     
      )    ( 

  .      )   
 (     .     

    :"  ". 

  : " !" . 

 - "  ."      
   . 

          
       . 

           
      "   × "   
   _)        .(

             
        " 

  " .        
       C&O    



  -   -

             
    . 

          
   .        
        

           
           

         
         )  
  (    

   . 

       .     
          

  .         :
    .      

      .   :
         . " 

           
" .            

            
     .       



  -   -

     . ! 
      .       

           
 .           

 . 

     .     

        

    .    

          

       .     

         

 .          

  )        (

          

 . 

        

  .      

         

   . 

    . 



  -   -



  -   -

 

 

   
  

 

 --  

      

 

 :    !      ! 

 :         . 

_   

 



  -   -

          
     .     

  "  "     
      
  .      
            .

          "  
"        .  

      . 

       "Sand 

Island"          
   .         
  .         

           
 .       

         
  .       

         . 
          

           
        

   )  .(!  .



  -   -

           
 .         

            
  .  :"     

". 

          
     " " .    

         
      .    

           
           . 

              
         

      .      
            

        .   
       )    
(          

     . 

          
    .     

       



  -   -

     .    
         

  .       
         

    .       
       . 

             
         
  "")(      

          .
            

      .     
      ) (Procession 

Panel"" . "  "     
            
   .          . 

           
    " "       

                                                             
)( "kivas") :(   )(  

        .   
           

  ) .( 



  -   -

          
Split Level Long Finger .    .  

          . 
          

 .           
          . 

            
      . 

  
 :"          
   .          

      .      
         

  .          
          " .

     : " 
          

 ." 

       .    
         .
           



  -   -

  :"           
   ". 

          
          .

    "    !"   
         

     ." !    
  !" 

          
         . 

          
          
 .         

          .  
         .    

      
     .      

  . 

        
 .       :"   

       ."  



  -   -

        
        

      .    
    _ _   
      .    

     :       
 .       
         . 

         
 .    
       

        .    
        

          
 .    .     

          .
          

     .     
            
    . 

           
 .           



  -   -

  .           
           

          
          

           
     :     

      . 

           
 .           
          .  

    )   (   
"Bedrock and Paradox"       .  

          
         . 

         
 "             

      ."     
           

        : " 
     ...    

         ". 



  -   -

           
       .    

            .
             

           . 

           
           

  .           
      .    

        .  
      

  .       
    . 

          
         . 
        .  
          . 

           
           /
          

           . 



  -   -

           
             
      . 

 :"          
         

         ". 

        
 :"         
  ".  

"            
         .   

       ". 

       
 : "        

       ." 

          
     .  

  ""          
  .    _     

 _      .      
          



  -   -

          
             

           _ 
   _  .      

    . 

         
             

        .   
            
       .   

       .   
         
   . :"    

       .     
      " .  

        
 . 

          "
"          .  

          
  .        

   . "Awe") (    



  -   -

        
    .       

      
        . 

          
            
     .     

       )(  
 "        

          
  ."       
  . 

    :"     
" .         

 .     )        
   (         

    .        
           

          
   . 

         " 
     " .    



  -   -

         
           

    .       
       . 

        
          

    .       
        .

          
 " _      

        " .
         "  

"      .    
         

         
      .    

          .  
      . 

          
       .   
            



  -   -

          
         

)  (     .   
         

     .       
           

     .     
    . 

           
        

           
   .      "  " 
   .          

       . 

          
            

           
   .       

  IL-6 )(    .  
          

 .        
         



  -   -

 .         
     IL-6) ( .   

          
      . . 

        _    
      _    
           

 .        
        . 

          
    .       

    .       
          

         .
       )( 

           
 .       

         
     .    

                                                             
)(  :           

 CN X      ) .( 



  -   -

           .
      . 

        
 .         

      )    
 (         
 _    .      
      
 .           
      . 

          
            . 

          
    )     

  .(       
          . 
        

            
       . 

        
  :"      



  -   -

          
           

  ". 

        
         :

    .      
         

          
       

   .      
            

    .     
           

   . 

          
           

  .       
     .    

         .   
             

   ) (     
        . 



  -   -

          
        

            
        .    

           
         .  
         " 
            

        
 " .           
    . 

           
           

     .     
           

         .  
     .     

           
   . :"       

        ". 

            
       .     



  -   -

)  (         .
       

  ""       
 : .       

     .  " 
"         

         
 "       

  ". 

        _   
_       

  .  !  
           

          
   . 

             
    .     
     .        

          
 .           
  .           



  -   -

        ) (   
      ) ( 

    . 

           
      . 

        .  
          

        .   
  :"           

       ". 



  -   -

 

 -- 

   

 

 ) ( :"  !"   

 )(         
       . 

_   

         . 

_   

 



  -   -

        
           

     .    
             

        .  
     "   

   " .         
   . 

         
        

 .         
  .         

           
      . 

          .
        

       
 .        

 ""        
          

    . 



  -   -

        
 _         

_           
    .     

          
          

       
          

   

         
 .          

   )( .     
      "PTSD"    .

         . 

        .
         

  ) ( 
   ""   ) (  

           . 
         

  .       
. 



  -   -

          
             

    .      
        

    .    
       

       
   .    
       

       .
       ) ( 
        .

          
 . 

   

         "HG-

714-RA"   "  ")  . 

        

         (. 

         
      .  )   



  -   -

     (      
      .     
   .      

          
 .          

      . 

       
           

       .   
          

  .         
    .    
     M-16   

)       .( 
         . 

       .      
      .     

     . "      
   ." 

          
  .        



  -   -

         
          .
         . 
             .

        .   
         

"    ."      
          :

  .    
       . 

      
        

         
        
         
          

     . :"  
        .  

   ." 

         
            



  -   -

   . :"    
          
      .    

       ." 

       :" 
   .  ." 

          
        .   

            
        .   

            
           

      .     
       ) MST .( 

         
        
           

     . 

         
       . 



  -   -

      .     
       .    

     )     
 .(         

         .
          _ 

  _     :  
   .     

    )        
   )(         

       ( 
       " ...  

     ...   " .
       

    . 

           
 .         

             
      )   

                                                             
)( -Zelig   

.      
          . 



  -   -

      .(   
          

) (    . 

           
           
 .       
          

  : )   (  
         

    .     
         

       .  
         .   
          

    . 

          
           
          

 .          
  .     .    

  "         



  -   -

    .      
          

   ." 

           
       .   

        .
     . 

           . 
   Killum)( .    

           
      

 .         
        
      .    

     . 

       
        .  

        
         . 

                                                             
)( Killum            

.) ( 



  -   -

         
      

    .   
    " "   

           
      . 

          
 .         

         .   
    _       
.         

      .     
           

   .       . 

            
       .    

         
     .      

          
         .

           
            



  -   -

   .      
            

        . 

         . 
           

       .
       . 

           
          

           
    .      _ 

     _ 
    .     

            
         . 

        : 
         . 

           
            

  .         .
          

      . 



  -   -

    _     
         

          
         -    

          . 
         
         .    

            
    . 

            
       .      

          
        
          

  .         . 
         

      
 .       
       GoPro   . 

         .  
        . 



  -   -

         
       . 

           
     .       

     

   .       
         

  . :"          
  ."     :"   

  " .    ."      
          
" .        .  

           
    .         

          
      .    

         
          

          :" 
         . 

           
 !" 



  -   -

          
   . :"       

     .    
      ". 

    .   
       

         
 .         . 

        . 
            

    . 

       . 
       
  .          
        
  .         
        .   

            
   "      ." 

  . 

"   ." 



  -   -

. 

"    " 

"  ." 

         .
            

   "   ."    
           

  .        
"Breasts"         

 : . 

          
  .        

        .   
   .      
           

 .       
       

   .         
           

    .      
 . 



  -   -

      .  
    .      

         
 :"       .  
            

." .: "   ". 

         "  ." 

          
     . 

        "   
     !     !" 

        
   "        

       ". 

       
"     !  !" 

        "   
    .   

   .   )
(        



  -   -

  " .  : "    
           .  

          
   " 

   :"    ". 

 : "    ". 

"           
  .        ". 

  "        
  ." 

 : "     ". 

: "". 

         
         
      

    .  
          
    )(  .  

                                                             
)(  Lotus  Padmasana          

       .        
          . 



  -   -

             
 .         

  .     
     . 

         
         

 .       .  
        
     .      

       .  
    . 

   :"        
           

  .     .    
 .           
    ." 

           
 .         

 .       
        .    

         



  -   -

       .
       

          
   . 

      Outward Bound 
       

" "       .  
           

            
   .         

    _   _ 
. 

     
    Outward Bound     

        
       .  Outward 

Bound      . 

       
          

     . :"    
        " .



  -   -

          
    .    

          
        

  .  :"    
          .

          ." 

      .    
         

         
      _   _  

       .  
          

         
      .     
           .
 :"          

        .    
   ." 

)( Outward Bound   
) (       



  -   -

         
   .  Outward Bound    

   .   
        Outward Bound 

    . 

 : "     .     
         

 .          
               

       ". 

           
      .     

        
       .  

      .    
           

    .    
       

  .     :"   
  .         

    ." 



  -   -

       "HG-714-RA"   
           

 .          
    .     
            

      .     
       

 .       . 

             
            

            
 ""          

           
   .        

    . 

       " 
"        

          . 
      

    .       
      .     



  -   -

         .  
       

  . 

           
  Outward Bound "     

" .        
)(           

       . :"     
 ".      . 



  -   -

 

 -- 

   

 

          
       . 

-   

 
             
           

        .
          

   .     



  -   -

           
 .    .      

  .          
    . 

      
      .

      
 . _ _   

Call of Duty: Advanced Warfare. 

  :" !"  

          . 
     "    

   " .       
          

  .   " "     
           
  )( "SOAR"       

   .       
          

      .  
        

    . 



  -   -

           
            

 .  
 :"   " .      

      .       
   .          

          
     )( "T 

BONE SIZZLER" . :" !" 

          
            
  )(        

    
   .  _     

   _    
        .   

       _   
         _   

         . 

   )  (   
    .        

  .  "  " .    



  -   -

           
       .     

 _       . 

          
      .      

   .     
     .         
          .
            

          .  
            

         . 

          
    .   )(   

          
        

        .    
           
         .   

       
   . 



  -   -

            
 .        

 "ADHD"      :"   
     ". 

          
         

   .    
          

         
    .       

       : " 
      " .     
       . 

             
            

            
            .

         

         . 
         

       
        



  -   -

 .        . 
       

         
     . 

           
           :"

         
 " .        

           
      .: "   

   ." 

    
           

  _   ) (     
    _      
      .   

        
       .   

        
            
          

    .      



  -   -

         . 
        
    .      

           
    . 

         
     . :"    

             
             

        ". 

   )( _   
 _         

        .  
           

          
             

  .      
           

        
   . 

    )(     
      :"    . 



  -   -

      " .    
           

        
          . 

 :"           
         ". 

        
          

      .    
          

          
    .       

          
           
       .   

         
         

         
     .  

           
           

         . 



  -   -

          
      .     

  _      
_         

  .        
      . 

           
  .            

           .
             

   .        
 :"         

           " . 

          
          .

            
          

         
  .       

         
        

         



  -   -

 .            
         

         Outward 

Bound       . 

          
       .  

         
      )  

   (    .  
      .  :"  

           
        

    ." 

           
        . 

           
           

          
)     (  

           
        . :"   

       ". 



  -   -

     _   _ 
            

            . 
   .       

        
   . 

     )(    
         

     .   
          

  .      
       .     
           

            
  .        
    .     

        
        

       
   .       

           
     . 



  -   -

         _  
 _         
    .     

)( "Cedarsong Nature School"    
 "      ." 

        . 

           
    .      

           
 .    :"        

       " . )(   
      .   

         .   
            .

           
  .        

        . 

           
    )(!
)(      

 .       



  -   -

        
         
    .    

          
 " " .     
         

          .
          

        .
      )  ( :" 
       ". 

    . 

            
         . 
          

   .        
          
  .        

     .     
         

      . 



  -   -

      . 
          

   .      " 
"  Waldkindergärten      . 

           
     .  )( 

"Auchlone"         
         

  .        
       .   
         

         .  
            

         
         :  

       . 

           
     . :"    

" .     
   ." "  

       .      
   . :"       .



  -   -

           
      ". 

         
          

     .       
            

      . 

           
         :"  

     " .     
        

           
         )

( "The Smartest Kids in the World". 

         
         

         . 
         

 . 

        
         



  -   -

      .  )( 
            

) -  (         
         
    . 

          
          

   .     .  
          

          
            
    .      

        .  
  )         ( 
    .    

            
     .     
          . 

         
         .    

                                                             
)(            

 . 



  -   -

         
            
         .

     . 
           
           
         

          
   . 

           
     " "  

          
      .  "Outdoor" 

)         
(         

   _  _     
           .  
         

        
      . 

          
         



  -   -

           
    .     . 

   "" _   
     _      
     .       
           

        . 

            
. 

    ) (  
  .     

       
)( .       
) (      "ADHD"   

    .     
          

  .     :"   
     ". 

            
           

      .      
           .  



  -   -

           
     .    

         .  
           

        .  
         

           
  . 

          
          

      .    
          
      .     

       " "  . 
           

         . 
         

            
         
     . 

         

       .   



  -   -

          . 

            

       .

            

        

  . 

        
        

  .        
        

          
      . 

          
     

 - "       ". 

  . . 

 "   
        

 ." 



  -   -

     .      
  .           

) (     . 

     .   
         
    _     

     .     
         

           
 .      

    .   
        

  )( .      " 
       ." 

  :    .    
          

        
   . 

 
 .       

      .   :  
          . 



  -   -

          
      .     

        
 .       

  .       
 "Dolly Sods Wilderness"    

      .  
      . 

          
   .     

    .: "    
     " .   

           .
         . 

         
   . 

        :"   
 ". 



  -   -

 

 

   
   

 

 -- 

  

 

         
    

_   

 



  -   -

    )( 
    .      

      )  (
 .        

      .     
         

         
        . 

         .  
          . 

          
           
    .        

      .      
          

     .     
           

   "   "   
       "   ". 

           
      .     



  -   -

           
 :      " " . 
           

 .         
  .       

          
           
  .        

_ _         
  . 

          
   " "     

   "   "  
 .        

        
           

         . 

            
           .  
        :    

         
            



  -   -

         
 .          

           
  .          

       .  
          .

            
          

        . 

         

 .       

         

        

  .       

          

  .         

   .      

          

   .: "       

" . : "   " .  

    



  -   -

          
        .

        
       .

           
     "  " 

  .         
     .    

     .  
             

         
   .       

    .   
 .       

        
      .   

 "     !". 

          
          

        
 .        

     .     



  -   -

          
 .         

          " 
 "         

           
    .    . 

           
    .      

       
            

          
    .     
              

         . 

    _ LKY  _   
           

   .      
        .

  " "      "  " 
  .   :"     

        .  



  -   -

       
   ..." 

        
      

           
   . :"       
     " .   

         
         . 
           

         
          

  .        " 
   "        

        . 
      !  
            

          . 

          
  .           

            . 
         



  -   -

      :       
       .

            
   .     "   

            
        ". 

         .
        
         

  .       
     .: "     

         
       

     !" 

: "   " 

 - "!" 

          
       .  

          
         

      "Khoo Teck Puat" . 



  -   -

           
       )( .

     
          

        .
         
       .  
        

        .  
   . 

            
       )_( "Shangri-

La")( .          
           

 :"          
          

        ." 
                                                             

)( Shangri-La"" :           
          

   _      
     -      

         ) .( 



  -   -

          
       .    

     .     
          

       .    
          

          
   "" .      

          
  .        

  .        
     . :"   

 ." 

       . 
   .     

      " "   
          
 ."   "     

      .    
      .  

          
    .  



  -   -

        
"Supertrees"   .       

          .
          
          
    .       

)  (     .  
         

    . 

       
        
    .     

   .       
     .  

     .     
       . 

          
   .      

   " " .     
              

      .    
         



  -   -

     .    
            

    .           
          

       .    
           
      .      
         . 

         . 

   . 

     .    
          .   

           
    .           

     .      
   )(    

   .      
           . 
     

         
  .         



  -   -

         : 
 .         

  ) "        
   .       . 

 ."        
      .( 

     .    
          .   
           .
  :       

       .  
           

              
  .       

          
     . 

           
  .           

          
     .     

            .
         



  -   -

     :     
  " "       

            
  .        

        . 

         
      " "  

   .         
         

 .         
             

            .
          

        
    .       

     .        
            

      .  
           
             

   . 



  -   -

          
     .      
          

  .        
          

         . 
    . 

        
 "        

    ."      
 .        

              
     .     

        
     . 

           
     .      

. 



  -   -



  -   -

 

 

 

        

_   

 

            
    .       

)(        .  
           

 .          
         . 

            
          

  .        
         

         
         

 .   . 



  -   -

         
          

            
 .           

          . 

        
         

        _ 
  _  . 

        
             

       .    
          
       .  

              
        
  . 

        .  
           
          
          .



  -   -

          
 .    . 

         :
     

   . 

     .      
           

          
  .       

          . 
         
          

     . 

            
  .         

       .    
       .     

        .  
        

     
      .  



  -   -

      .    
   " "      " 

"        . 

       
        

" "         
   .         
           

            
 .         
       . 

      _     
        _ 

      .   
          

     .     
           
          

      . 

       



  -   -

           
   .         

          
          

           
 .         
         

        . 

 :"    .      
      ". 

       .   
          

            
   .        

    .    
         

           
    .     

          
     .  

           
 . 



  -   -

         
         Outdoor Afro 

GirlTrek CityKids Nature Bridge Children & Nature Network 
       

          
  .  " "  

        
        

            
     .        

    .    
          
 ) HDP(        

 .      
       

            
)    (  .    

    :"       
            

        ." 

           
   .  ) (  



  -   -

"ParkScore"          
           .
   )      (!  
     .       
        . 

             
   .      

           
        . 

          
  .      

       . 

           
       .   

     .      
       

 .        
    .    . 

: "  !" 

 :"  !" 

   . 



  -   -

         
     . " !" 
 :" !"      
 :" ! !" 

       
          

           
         

  .       
        :" 

   ". 

         .   
 .     . 



  -   -

 

 

 

     Outside 
_     _     

       
          

  . 

           
       

         
    .       

    :  
    

     
         .  
    .   . 

          
     .     



  -   -

           
 .          
        
   . 

   ) (
   

        . 
         Mesa Refuge  

Point Reyes         
   .       

    .       
  .     

         .  
     )(    
        

       .    
           

      .  
         . 

       
        



  -   -

        
  .    

    .
          

        .   
         

            
 .   

   
   

     
   . 

    .    
          

        
    :   

         
    .  )( .

   . 

         
   .      



  -   -

        
  .       

      _    
     _   

. 

      )      ( 
         . 

          
       . 



  -   -

 

 

 
         

 .        
  . 

INTRODUCTION: THE CORDIAL AIR 

1 Title, “The Cordial Air,” from Ralph Waldo Emerson’s essay, 

Nature, first published in 1836. “In good health, the air is a cordial of 

incredible virtue.” 

1 “May your trails”: From Edward Abbey, Desert Solitaire: A Season 

in the Wilderness(Tucson: University of Arizona Press 1988), preface. 

2 About the MacKerron study quoted: It’s worth pointing out 

that MacKerron controlled for lots of variables, such as weather, 

companionship, etc., and he also was able to factor in the vacation 

effect by looking only at responses given during weekends and 

national holidays, when presumably most people were not working. In 

other words, people weren’t just reporting feeling happier because they 

were off work whenever they were in nature. Everyone was off work, 

so the playing field was more level. From George Mackerron and 

Susana Mourato, “Happiness Is Greater in Natural Environments,” 

Global Environmental Change, vol. 23, no. 5 (Oct. 2013): p. 992. 
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3 As Nisbet rather dejectedly concluded: Elizabeth K. Nisbet and 

John M. Zelenski, “Underestimating Nearby Nature Affective 

Forecasting Errors Obscure the Happy Path to Sustainability,” 

Psychological Science, vol. 22, no. 9 (2011): pp. 1101–6. 

4 We check our phones 1,500 times a week: Based on a survey in 

the U.K. by a Marketing agency, Tecmark.http://www.dailymail.co.uk/ 

sciencetech/article-2783677/How-YOU-look-phone-The-average-user-

picks- device-1-500-timesday. html, accessed May 26, 2015. 

4 iPhone users vs. Android users: From an Experian marketing 

survey, written about here http://www.experian.com/blogs/marketing-

forward /2013/05/28/ americans - spend-58-minutes-a-day-on-their-

smartphones/, accessed May 27, 2015. 

4 Regarding children spending little time outside: Only about 10 

percent say they are spending time outdoors every day, according to a 

Nature Conservancy poll, http://www.nature.org/newsfeatures/kids-in-

nature/kids-in-nature-poll.xml. 

4  “Tired,  nerve  shaken,  over-civilized  people”:  John  Muir,  Our  

National Parks (New York: Houghton, Mifflin, 1901), p. 1. 

4 “pestiferous little gratifications”: From Mose Velsor (Walt 

Whitman), “Manly Health and Training, with Off-Hand Hints Toward 

Their Conditions,” ed. Zachary Turpin, Walt Whitman Quarterly 

Review 33 (2016): p. 289. 

4 Wordsworth lines: from The Prelude, 1805. 
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5 Beethoven’s tree: Cited in Eric Wiener, The Geography of 

Genius (New York: Simon& Schuster, 2016), p. 235. The Beethoven 

quote is from his letter to Therese Malfatti in 1808. 

5 For more on prospect and refuge theories of human habitat 

preference, see Jay Appleton, The Experience of Landscape (London: 

John Wiley, 1975) and Gordon Orians, Snakes, Sunrises and 

Shakespeare (Chicago: University of Chicago Press, 2014). 
6  We’ve  become  arguably  more  irritable,  less  sociable,  more  

narcissistic:  see  studies  by  Clifford  Nass,  including  Roy  Pea  et  al.,  

“Media Use, Face-to-face Communication, Media Multitasking, and 

Social Well-Being Among 8-to-12-Year-Old Girls,” Developmental 

Psychology, vol. 48, no. 2 (2012): p. 327 ff. On nature deficit disorder, 

see Richard Louv, Last Child in the Woods (New York: Workman 

Publishing, 2005). 

11 On Taksim Gezi Park, see Sebnem Arsu and Ceylan Yeginsu, 

“Turkish Leader Offers Referendum on Park at Center of Protests,” New York 

Times, June 13, 2013. http://www.nytimes.com/2013/06/13/world/ 

europe/taksim-square-protests- istanbulturkey. html?_r=0, accessed July 2, 2015. 

12 Olmsted quote: can be found in Witold Rybyznski, A 

Clearing in the Distance: Frederick Law Olmsted and the Nineteenth 

Century, Kindle location 4406. 

CHAPTER 1: THE BIOPHILIA EFFECT 

Portions of this chapter originally appeared in Florence 

Williams, “Take Two Hours of Pine Forest and Call Me in the 
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Morning,” Outside, Nov. 2012, published online Nov. 28, 2012. 17 “In 

short, the brain evolved in a biocentric world”: Edward O. Wilson, The 

Biophilia Hypothesis (Washington, DC: Island Press, 1993), p. 32. 

17  “There  is  nothing  you  can  see  that  is  not  a  flower”:  Matsuo  

Basho quoted in Margaret D. McGee, Haiku—The Sacred Art: A 

Spiritual Practice in Three Lines (Woodstock, VT: Sky Paths 

Publishing, 2009), p. 32. 

19 With the largest concentration of giant trees: Miyazaki from 

the book Designing Our Future: Local Perspectives on Bioproduction, 

Ecosystems and Humanity, ed. Mitsuru Osaki: Okutama Town 

designated in 2008, pp. 409–10. 

19 68 percent of the country’s land mass: Qing Li. “Effect of 

Forest Bathing Trips on Human Immune Function,” Environmental 

Health and Preventive Medicine, vol. 15, no. 1 (2010): pp. 9–17. 

19 one hundred Forestry Therapy sites within ten years: Yoshifumi 

Miyazaki, “Science of Nature Therapy,” p. 8, http://www.fc.chibau. 

jp/research/miyazaki/assets/images/natural%20therapy (07.06)_e.pdf, 

accessed June2015. 
20 In addition to those: “Suicide in Japan,” Japan Today, Jan. 18, 2011. 

20 commuting hell: Eric Goldschein, “Take a Look at Why the 

Tokyo  Metro  Is  Known  as  ‘Commuter  Hell,’”  Business  Insider,  Jan.  

11, 2012; and Ronald E. Yates, “Tokyoites Rush to ‘Commuting 

Hell’” Chicago Tribune, Oct. 28, 1990. 

21 Erich Fromm, who described it in 1973: Fromm quote from 

The Anatomy of Human Destructiveness (New York: Holt, Rinehart & 
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Winston, 1973), p. 366. Cited in Stephen R. Kellert, Kinship to 

Mastery: Biophilia in Human Evolution and Development 

(Washington, D.C.: Island Press, 1997). 

21  Wilson  distills  the  idea  more  precisely:  Stephen  R.  Kellert  

and Edward O. Wilson. The Biophilia Hypothesis (Washington, D.C.: 

Island Press, 1995), p. 416. 

23 As Miyazaki explained it: See Yoshifumi Miyazaki, “Science 

of Nature Therapy” (above) and Juyoung Lee et al., “Nature Therapy 

and Preventive Medicine,” in Public Health—Social and Behavioral 

Health, ed. Jay Maddock (Rijeka, Croatia: InTech, 2012); and 

Miyazaki et al. “Preventive Medical Effects of Nature Therapy,” 

Nihon eiseigaku zasshi/Japanese Journal of Hygiene, vol. 66, no. 4 

(2011): pp. 651–56. 
25 We suffer the consequences: Sandor Szabo, Yvette Tache, and 

Arpad  Somogyi,  “The  Legacy  of  Hans  Selye  and  the  Origins  of  Stress  

Research: A Retrospective 75 Years After His Landmark Brief ‘Letter’ to 

the Editor of Nature,” Stress, vol. 15, no. 5(2012): pp. 472–78. 

25 heart disease, metabolic disease, dementia and depression: 

Esther  M.  Friedman  et  al.,  “Social  Strain  and  Cortisol  Regulation  in  

Midlife in the US,” Social Science & Medicine, vol. 74, no. 4 (2012): 

pp. 607–15. 

27 The brains-on-built-environment: Roger S. Ulrich et al., “Stress 

Recovery During Exposure to Natural and Urban Environments,” Journal 

of Environmental Psychology, vol. 11: 201–30. 
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28  But  Li  found  similar  results  with  NK  cells:  Qing  Li  et  al.,  

“Effect of Phytoncide from Trees on Human Natural Killer Cell 

Function.” International Journal of Immunopathology and 

Pharmacology, vol. 22, no. 4 (2009): pp. 951–59. 

CHAPTER 2: HOW MANY NEUROSCIENTISTS DOES IT 

TAKE TO FIND A STINKING MILKVETCH? 

33 “We used to wait”: Arcade Fire, “We Used to Wait,” from 

The Suburbs, 2010. 

37 a 50 percent improvement in creativity: The four-day 

wilderness pilot study is R.A. Atchley et al., “Creativity in the Wild: 

Improving Creative Reasoning Through Immersion in Natural 

Settings,” PLoS ONE, vol. 7, no. 12 (2012), published online, e51474. 

42 “Every one knows”: William James, The Principles of 

Psychology (Chicago: Henry Holt/ Encyclopedia Britannica, 1991), p. 261. 

42 “My experience is what I”: James, p. 260. 

42 “spiritual alertness of the most vital description”: William 

James quote from the biographical note in James, p. vi. 

43  “I  am away from the  office”:  From the  Twitter  feed  of  Shit  

Academics Say, May 13, 2015, 9:41 P.M., https://twitter.com/ 

AcademicsSay. 

43 For perspective, it takes: The brain’s processing speed is 

about 120 bits per second, from Daniel Levitin, The Organized Mind: 

Thinking Straight in the Age of Information Overload (New York: 

Dutton, 2014), p. 7. 
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43 Moreover, task-switching: Task-switching burns up 

oxygenated glucose... Levitin, p. 98. 

46 “The average American”: Levitin, p. 12. 

48 “employs the mind”: Olmsted’s 1865 Report to the Congress 

of  the  State  of  California  as  quoted  in  Roger  S.  Ulrich  et  al.,  “Stress  

Recovery During Exposure to Natural and Urban Environments,” 

Journal of Environmental Psychology, vol. 11, no. 3 (1991): p. 206. 

49 partly “recovered”: The Kaplan/Berman cognitive study: 

Berman et al., “The Cognitive Benefits of Interacting with Nature,” 

Psychological Science, vol. 19, no. 12 (2008): pp. 1207–12. 

53 At least one MRI study: The MRI study showing increased 

activation in the insula and anterior cingulate is Tae-Hoon Kim et al., 

“Human Brain Activation in Response to Visual Stimulation with 

Rural and Urban Scenery Pictures: A Functional Magnetic Resonance 

Imaging Study,” Science of the Total Environment, vol. 408, no. 12 

(2010): pp. 2600–2607. 

CHAPTER 3: THE SMELL OF SURVIVAL 

Some of the material in this chapter appeared in different form in 

Florence  Williams,  “This  is  Your  Brain  on  Nature,”  National  

Geographic, January 2016. 

59 “I can’t begin to count”: Euny Hong, The Birth of Korean 

Cool: How One Nation Is Conquering the World Through Pop Culture 

(New York: Picador, 2014): p. 61. 
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62 South Korea then had a lower GDP: Hong, p. 2. 

62 One-third of Koreans were homeless: Daniel Tudor, Korea: 

The Impossible Country(North Clarendon, VT: Tuttle Publishing, 

2013), Kindle location 171. 

62 “that quality of air”: From Essays of Travel (London: Chatto 

& Windus, 1905), p. 170, http://www.archive.org/stream/ 

e00ssaysoftravelstevrich# page/n7/mode /2up, accessed 6/17/15. 

62 “The piny sweetness”: From “Pan in America” and cited in 

Tianying Zang, D.H. Lawrence’s Philosophy of Nature: An Eastern 

View (Bloomington, IN: Trafford Publishing, 2011), p. 7. 

65 The sabinenes seem: “The Forest and Human Health Issues in 

Korean Forest Policy and Research,” topic paper, Korea Forest 

Research Institute, Oct. 27, 2014. 

66 Flying out of poverty: This is based on the World Bank’s most 

recent ranking, found here: http://databank.worldbank.org/data/download/ 

GDP.pdf, accessed June 2015. 

66 98 percent of South Koreans graduate: Tudor, Kindle location 1954. 

67 In a country where: Tudor, Kindle location 1939. 

67 sanshin, the mountain spirit: Hong, Kindle locations 740, 757. 

67 Trees, too, have long been: Tudor, Kindle location 498. 

67 which means body and soil are one: Hong, Kindle location 726. 
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73 1 trillion odors: Caroline Bushdid et al., “Humans Can 

Discriminate More Than 1 Trillion Olfactory Stimuli,” Science, vol. 

343, no. 6177 (2014): pp. 1370–72. 

73 The researchers measured: Lilianne R. Mujica-Parodi et al., 

“Chemosensory Cues to Conspecific Emotional Stress Activate 

Amygdala in Humans,” PLoS ONE, vol. 4, no. 7 (2008), published 

online, e6495. 

73 Svante Pääbo is the Swedish: This interview with Pääbo about 

human smell is available online through Cold Spring Harbor Laboratory’s 

DNA Learning Center website: http://www.dnalc.org/view/15149-Human-

smell-receptors- Svante - Paabo.html, accessed Nov. 2014. 

74 what about us?: For more on the domestication of humans, 

see  Razib  Khan,  “Our  Cats,  Ourselves,”  New  York  Times,  Nov.  24,  

2014, accessed Nov. 2014. 

75 2.1 million premature deaths annually: Tami C. Bond et al., 

“Bounding the Role of Black Carbon in the Climate System: A 

Scientific Assessment,” Journal of Geophysical Research: 

Atmospheres, vol. 118, no. 11 (2013): pp. 5380–552. 

75 smog-choked Mexico City: Calderón-Garcidueñas et al., “Air 

Pollution, Cognitive Deficits and Brain Abnormalities: A Pilot Study 

with Children and Dogs,” Brain and Cognition, vol. 68, no. 2 (2008): 

pp. 117–27. 

76 Nineteen percent of Americans: Gregory M. Rowangould, “A 

Census  of  the  U.S.  Near-Roadway  Population:  Public  Health  and  
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Environmental Justice Considerations,” Transportation Research Part D: 

Transport and Environment, vol. 25 (2013): pp. 59–67. The study also 

mentioned that “greater traffic volume and density are associated with 

larger shares of non-white residents and lower median household incomes,” 

on a national level. Additionally, counties with residents living near 

highvolume roads often do not have an air-quality monitor in the same area. 

76 rose petals to lure Marc Antony: Diane Ackerman, A Natural 

History of the Senses (New York: Vintage Books, 1995), p. 36. 

76 pleasant smells trigger “approach behavior”: Paula Fitzgerald Bone 

and Pam Scholder Ellen, “Scents in the Marketplace: Explaining a Fraction of 

Olfaction,” Journal of Retailing, vol. 75, no. 2 (1999): pp. 243–262. 

76 If a store smells good: Rob W. Holland, Merel Hendriks, and 

Henk Aarts, “Smells Like Clean Spirit: Nonconscious Effects of Scent 

on Cognition and Behavior,” Psychological Science, vol. 16, no. 9 

(2005): pp. 689–93. 

76  People  assigned  to  a  room:  Katie  Liljenquist,  Chen-Bo  

Zhong,  and  Adam  D.  Galinsky,  “The  Smell  of  Virtue:  Clean  Scents  

Promote Reciprocity and Charity,” Psychological Science, vol. 21, no. 

3 (2010): pp. 381–83. 

77 The so-called “pinosylvin”: Mi-Jin Park, “Inhibitory Effect of the 

Essential Oil from Chamaecyparis obtuse on the Growth of Food-Borne 

Pathogens,” Journal of Microbiology, vol. 48, no. 4. (2010): pp. 496–501. 
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77 Although aromatherapy is the most popular alternative: Yuk-Lan 

Lee  et  al.,  “A  Systematic  Review  of  the  Anxiolytic  Effects  of  

Aromatherapy in People with Anxiety Symptoms,” Journal of Alternative 

and Complementary Medicine, vol. 17, no. 2(2011): p. 106. 

77 “a safe and pleasant intervention”: Lee, p. 107. 

77 significantly less anxiety using “aromasticks”: Jacqui Stringer 

and Graeme Donald, “Aromasticks in Cancer Care: An Innovation Not 

to Be Sniffed At,” Complementary Therapies in Clinical Practice, vol. 

17, no. 2 (2011): pp. 116–21. 

77 Other studies have reported: Toshiko Atsumi and Keiichi 

Tonosaki, “Smelling Lavender and Rosemary Increases Free Radical 

Scavenging Activity and Decreases Cortisol Level in Saliva,” 

Psychiatry Research ,vol. 150, no. 1 (2007): pp. 89–96, and Yumi 

Shiina et al., “Relaxation Effects of Lavender Aromatherapy Improve 

Coronary Flow Velocity Reserve in Healthy Men Evaluated by 

Transthoracic Doppler Echocardiography.” International Journal of 

Cardiology, vol. 129, no. 2 (2008): pp. 193–97. 

77 In one survey of 400 Londoners: George MacKerron and 

Susana Mourato, “Life Satisfaction and Air Quality in London,” 

Ecological Economics, vol. 68, no. 5(2009): pp. 1441–53. 

CHAPTER 4: BIRDBRAIN 

85 “Most people”: From Hemingway’s letter of advice to a 

young writer,  reported  in  Malcolm Cowley,  “Mister  Papa,”  Life,  Jan.  

10, 1949, p. 90. 
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86 “Noise” is unwanted sound: Kurt Fristrup, senior scientist, 

National Park Service, from a talk at the AAAS conference in San 

Jose, California, Feb. 16, 2015. 

86  Traffic  on  roads  in  the  United  States:  Jesse  R.  Barber  et  al.,  

“Conserving the Wild Life Therein: Protecting Park Fauna from 

Anthropogenic Noise,” Park Science, vol. 26, no. 3 (Winter 2009–10), p. 26. 

86 The number of passenger flights: The number of flights, as well as 

other data, are available going back to 2002 through the Bureau of 

Transportation’s Tran-Stats website, accessible here: http://www. 

transtats.bts.gov/Data_ Elements.aspx?Data=1, accessed June 2015. 

86 30,000 commercial aircraft: From the National Oceanic and 

Atmospheric Administration, http://sos.noaa.gov/Datasets/dataset.php?id=44, 

accessed 6/16/16. 

86 90 percent increase in air traffic: FAA Aerospace Forecast 

Fiscal Years 2012–2032, quoted in Gregory Karp, “Air Travel to 

Nearly Double in Next 20 Years, FAA Says,” Chicago Tribune, March 

8, 2012, accessed Feb. 2015. 

86 about 30 decibels: Human development has increased noise 

levels by 30 decibels, from the National Park Service, see graphic at 

http://media.thenews tribune.com/smedia/2014/05/17/16/18/ 1nMD0K. 

HiRe.5.jpg, accessed Feb. 2015. 
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87  decibel  levels  between  55  and  60:  Average  decibels  for  my  

neighborhood,  the  D.C.  Palisades,  from  the  2013  Annual  Aircraft  Noise  

 Report of the Metropolitan Washington Airports Authority, 

http://www.mwaa.com/file/2013_noise_report_final2.pdf, accessed Feb. 2015. 

88  It  was  so  airtight:  I  read  about  Carlyle’s  attic  in  Don  

Campbell and Alex Doman, Healing at the Speed of Sound: How What 

We Hear Transforms Our Brains and Our Lives (New York: Hudson 

Street Press, 2011), Kindle location 566. 

88 In one study that lasted: Barbara Griefahn et al., “Autonomic 

Arousals Related to Traffic Noise During Sleep,” Sleep, vol. 31, no. 4 

(2008): p. 569. 

89 It’s not uncommon in the animal world: Barber, p. 26. 

89 That’s enough to reduce the distance: Barber, p. 26. 

89 it takes them longer to find males: Barber, p. 29. 

89 Nerve cells pick up these perturbations: For a good description 

of how sound travels through the brain, see Daniel Levitin, This Is Your 

Brain on Music (New York: Penguin Group, 2006), pp. 105–6. 

89 As to the perennial question: Levitin, p. 29. 

90 But there is no thing called sound: For more on Berkeley’s 

question, see Levitin, p. 24. 

90 In a study of 2,000 men: These studies of noise and 

hypertension are described in Martin Kaltenbach, Christian Maschke, 
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and Rainer Klinke. “Health Consequences of Aircraft Noise.” Dtsch 

Arztebl Int, vol. 105, no. 31-32 (2008): pp. 548–56. 

91 Their systolic blood pressure went up: The Munich airport study: 

Gary Evans et al., “Chronic Noise Exposure and Physiological Response: A 

Prospective Study of Children Living Under Environmental Stress,” 

Psychological Science, vol. 9, no. 1(1998): pp. 75–77. 

91 As the authors of an important review paper: Kaltenbach et 

al., 2008. 

92 “the world’s first anti-noise martyr”: Campbell and Doman, 

Healing at the Speed of Sound, Kindle location 2466. 

94 Visitors hearing loud vehicle noise: David Weinzimmer et al., 

“Human Responses to Simulated Noise in National Parks,” Leisure Sciences: 

An Interdisciplinary Journal, vol. 36, issue 3 (2014): pp. 251–67. 

94 Opposite effects are seen in cities: Subjects in cities rate them 

as more attractive when listening to birdsong: Marcus Hedblom et al., 

“Bird Song Diversity Influences Young People’s Appreciation of 

Urban Landscapes,” Urban Forestry & Urban Greening, vol. 13, no. 3 

(2014): pp. 469-474. Another interesting factoid is that hearing other 

people’s voices impairs park visitors’ memories. See Jacob A. Benfield 

et al., “Does Anthropogenic Noise in National Parks Impair Memory?” 

Environment and Behavior, vol. 42, no. 5 (2010): pp. 693–706. 

98 John Ruskin wrote: Ruskin quote from “Unto This Last” 

(1862), cited in Jonathan Bate, Romantic Ecology: Wordsworth and 

the Ecological Tradition (London: Rutledge, 1991), preface. 
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98 Darwin devoted ten pages to birdsong: On Darwin, I gathered 

these page counts from Gordon H. Orians, Snakes, Sunrises, and 

Shakespeare: How Evolution Shapes Our Loves and Fears (Chicago: 

University of Chicago Press, 2014), Kindle location1877. 

98 British Petroleum gas stations recently began playing 

birdsong: Denise Winterman, ‘The Surprising Uses for Birdsong’, 

BBC Magazine, May 8, 2013, http://www.bbc.com/news/magazine-

22298779, accessed February 2015. 

98 In fact, birdsong has some: Factoids on the brown thrasher 

and others from http://www.pbs.org/lifeofbirds/songs/, accessed 

February 2015. 

99 This is because humans and birds: On the comparison 

between bird brain structures and the basal ganglia, see Johan J. 

Bolhuis et al., “Twitter Evolution: Converging Mechanisms in 

Birdsong and Human Speech,” Nature Reviews Neuroscience, vol. 11, 

no. 11 (2010): pp. 747–59. 

99 It’s well recognized that music triggers emotions: For more 

on coevolution and the fascinating similarities in gene expression and 

brain structures between birds and humans, see Bolhuis, but also Cary 

H. Leung et al., “Neural Distribution of Vasotocin Receptor MRNA in 

Two Species of Songbird,” Endocrinology, vol. 152, no. 12 (2011): pp. 

4865–81, and Michael Balter, “Animal Communication Helps Reveal 

Roots of Language,” Science, vol. 328, no. 5981 (2010): pp. 969–71. 
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CHAPTER 5: BOX OF RAIN 

105 “[When] the myopia”: Juler quote from Elie Dolgin, “The 

Myopia Boom” Nature, vol. 519, no. 7543 (2015): pp. 276–78, 

accessed March 2015. 

105 “She promised us south rooms”: E. M. Forster, A Room 

with a View (New York: Knopf, 1922), p. 13. 

107 Nightingale’s famous nursing textbook: Florence Nightingale, 

Notes on Nursing: What It Is, and What It Is Not (New York: D. Appleton 

& Co., 1860), accessed at http://digital.library.upenn.edu/women/ 

nightingale/ nursing/nursing.html in April 2015. 

108 One of the first people: “View Through a Window May 

Influence Recovery,” Science, vol. 224, no. 4647 (1984): pp. 224–25. 

108 prisoners in Michigan whose cells: E. O. Moore, “A Prison 

Environment’s  Effect  on  Health  Care  Service  Demands,”  Journal  of  

Environmental Systems, vol. 11 (1981): pp. 17–34. 

109 the brutalist Robert Taylor housing project: For the series of 

Robert Taylor Homes studies, see Frances E. Kuo, “Coping with 

Poverty: Impacts of Environment and Attention in the Inner City,” 

Environment & Behavior, vol. 33, no. 1 (2001): pp. 5–34; Frances E. 

Kuo and William C. Sullivan, “Aggression and Violence in the Inner 

City:  Effects  of  Environment  via  Mental  Fatigue,”  Environment  &  

Behavior, Special Issue, vol. 33 no. 4 (2001): pp. 543–71. 



  -   -

110 Analyzing 98 buildings over two years: Frances E. Kuo and 

William C. Sullivan, “Environment and Crime in the Inner City: Does 

Vegetation Reduce Crime?” Environment & Behavior, vol. 33, no. 3 

(2001): pp. 343–67. 

111 The greener-courtyard residents: Frances E. Kuo et al., 

“Fertile Ground for Community: Inner-City Neighborhood Common 

Spaces,”  American  Journal  of  Community  Psychology,  vol.  26,  no.  6  

(1998): pp. 823–51. 

111 For some reason, social psychologists: For the road rage 

study, see Jean Marie Cackowski, and Jack L. Nasar, “The Restorative 

Effects of Roadside Vegetation Implications for Automobile Driver 

Anger and Frustration,” Environment and Behavior, vol. 35, no. 6 

(2003): pp. 736–51. 

111 In these studies: The Dutch study is Jolanda Maas et al., “Social 

Contacts as a Possible Mechanism Behind the Relation Between Green 

Space and Health,” Health and Place, vol. 15, no. 2 (2009): pp. 586–95. 

The  office  plant  study  is  Netta  Weinstein,  Andrew  K.  Przybylski,  and  

Richard M. Ryan, “Can Nature Make Us More Caring? Effects of 

Immersion in Nature on Intrinsic Aspirations and Generosity,” Personality 

and Social Psychology Bulletin, vol. 35, no. 10 (2009): pp. 1315–29. 

112  Several  years  ago  Taylor  wrote:  Richard  Taylor,  “The  Curse  of  

Jackson  Pollock:  The  Truth  Behind  the  World’s  Greatest  Art  Scandal,”  

Oregon Quarterly, vol. 90, no. 2 (2010), http://materialscience.uoregon.edu/ 

taylor/ CurseOfJackson Pollock.pdf, accessed March 2015. 
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113 Arthur C. Clarke described the Mandelbrot set: The quote is 

from a documentary presented by Arthur C. Clarke, The Colours of 

Infinity, directed by Nigel Lesmoir- Gordon (1995), available on 

YouTube: https://www.youtube.com /watch? v=Lk6QU94xAb8, 

accessed June 2015. 

114 He and Caroline Hagerhäll: Caroline M. Hagerhäll et al., 

“Fractal Dimension of Landscape Silhouette Outlines as a Predictor of 

Landscape Preference,” Journal of Environmental Psychology, vol. 24, 

no. 2 (2004): pp. 247–55. 

114  To  find  out,  they  used  EEG:  For  a  fuller  discussion  of  the  

EEG study, see Richard Taylor et al., “Perceptual and Physiological 

Responses to Jackson Pollock’s Fractals,” Frontiers in Human 

Neuroscience, vol. 5 (2011): pp. 60–70. 

115 Taylor believes our brains recognize that: For more on 

fractals in art and nature, see Branka Spehar and Richard P. Taylor, 

“Fractals in Art and Nature: Why Do We Like Them?” Human Vision 

and Electronic Imaging XVIII, March 14, 2013, published online. 

115 Pollock’s favored dimension is similar: Taylor, p. 60. 

116 this D range elicits our best: B. E. Rogowitz and R. F Voss, 

“Shape Perception and Low Dimension Fractal Boundary Contours,” 

in  B.  E.  Rogowitz  and  J.  Allenbach,  eds.,  Proceedings  of  the  

Conference on Human Vision: Methods, Models and Applications, 

SPIE/SPSE Symposium on Electron Imaging, 1990, vol. 1249, pp. 
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