
ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 

ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ 

ʃʄʁɱʄɮɾɾɮ ɾɳʆɮʃʆʇʋɹɮɼʍɿ ʅʃʁʇɲʍɿ ʃɳʄɹɰɮɽɽʁɿ ɼɮɹ ɮɿɮʃʆʇʀɶ 

 

 

 

 

 

 

 

 

ʅˎ˄ʵˎʰˋˍʽˁʺ ˔˖ˊʽˁʺ ʰ˄ʱ˂ˎˋʹ ʶˉʽˉʷʵ˖˄ ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰˌ (walkability) ˁ ʰʽ ˍˇˉʽˁ˗˄ 

ˁˇʽ˄˖˄ʽˁˇ-ˇʽˁˇ˄ˇ˃ʽˁ˗˄ ʵʶʽˁˍ˗˄ ˋʶ ˉʶˊʽʲʱ˂˂ˇ˄ GIS ς ɳ˒ʰˊ˃ˇʴʺ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ɽʰˌ 

ʃʱ˂˃ʰˌ 

 

 

 

 

 

 

 

 

 

 

ʃʰˉʰ˃ʽ˔ʰʺ˂ ɮʽˁʰˍʶˊʾ˄ʹ ʋˊʽˋˍʾ˄ʰΣ ɮʴˊˇ˄ˈ˃ˇˌ ʆˇˉˇʴˊʱ˒ˇˌ ɾʹ˔ʰ˄ʽˁˈˌ ɳɾʃ 

ɳˉʽʲ˂ʷˉˇˎˋʰ ɼʰʻʹʴʺˍˊʽʰΥ ɲʹ˃ˇˉˇˏ˂ˇˎ ɴ˒Σ́ ɼʰʻʹʴʺˍˊʽʰ ɳɾʃ 

 

 

 

 

ɮʻʺ˄ʰΣ ɾʱˊˍʽˇˌ 2022 



 

ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

1 
 

ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

ɳʇʋɮʄɹʅʆɹɳʅ 
 

ɾʶ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍʹˌ ˉʰˊˇˏˋʰˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ʻʰ ʺʻʶ˂ʰ ˄ʰ ˍʹ˄ ʰ˒ʽʶˊ˗ˋ˖ ˋˍʹ 

˃˄ʺ˃ʹ ˍˇˎ ˁʰʻʹʴʹˍʺ ɱʶ˖ˊʴʾˇˎ ɿΦ ʊ˗ˍʹΣ ˇ ˇˉˇʾˇˌ ʺˍʰ˄ ˇ ʰˊ˔ʽˁˈˌ ʶˉʽʲ˂ʷˉ˖˄ ˁʰʻʹʴʹˍʺˌ ˁʰʽ 

ʰˉˈ ˍʹ˄ ʰˊ˔ʺ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ˃ʶ ʶ˃ˉʽˋˍʶˏˍʹˁʶ ˁʰʽ ˃ˇˎ ˉˊˈˍʶʽ˄ʶ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍʰ ʻʷ˃ʰˍʰΦ ɶ 

ˁʰʻˇʵʺʴʹˋʹ ˁʰʽ ˇʽ ʶˉʽˋʹ˃ʱ˄ˋʶʽˌ ˍˇˎ ʺˍʰ˄ ʰˉʰˊʰʾˍʹˍʶˌ ʴʽʰ ˍʰ ˉˊ˗ˍʰ ˋˍʱʵʽʰ ˍʹˌ ʶˊʴʰˋʾʰˌΦ  

ɹʵʽʰʾˍʶˊʶˌ ʶˎ˔ʰˊʽˋˍʾʶˌ ˇ˒ʶʾ˂˖ ˋˍʹ˄ ʶˉʽʲ˂ʷˉˇˎˋʰ ˁʰʻʹʴʺˍˊʽʰ ˃ˇˎ ˁΦ ɴ˒ʹ ɲʹ˃ˇˉˇˏ˂ˇˎ ʴʽʰ 

ˍʹ˄ ʶˉʾʲ˂ʶ˕ʹ ˍʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ˃ˇˎ ʶˊʴʰˋʾʰˌ ˁʰʽ ˍʹ˄ ˋˎ˄ʶˊʴʰˋʾʰ ˉˇˎ ʶʾ˔ʰ˃ʶΣ ˁʰʻ˗ˌ ˇʽ 

ˉʰˊʰˍʹˊʺˋʶʽˌ ˁʰʽ ˇʽ ʵʽʶˎˁˊʽ˄ʺˋʶʽˌ ˍʹˌ ʺˍʰ˄ ˁʰʻˇˊʽˋˍʽˁʷˌ ʴʽʰ ˍˇ ˍʶ˂ʽˁˈ ʰˉˇˍʷ˂ʶˋ˃ʰΦ 

ʃʰˊʱ˂˂ʹ˂ʰΣ ʶˎ˔ʰˊʽˋˍ˗ ˉˇ˂ˏ ˍˇ˄ ˁΦ ɮ˂ʷ˅ʰ˄ʵˊˇ ɾˉʰˊˍʸ˗ˁʰ-ʆˋʽˈ˃ˉˊʰΣ ʇˉˇ˕ʺ˒ʽˇ ɲʽʵʱˁˍˇˊʰ 

ˍʹˌ ʅ˔ˇ˂ʺˌ ɮʴˊˇ˄ˈ˃˖˄ ˁʰʽ ʆˇˉˇʴˊʱ˒˖˄ ɾʹ˔ʰ˄ʽˁ˗˄ ɳΦɾΦʃΦΣ ʴʽʰ ˍʽˌ ˋˎ˃ʲˇˎ˂ʷˌ ˁʰʽ ˍʹ ʲˇʺʻʶʽʰ 

ˍˇˎ ˋʶ ʸʹˍʺ˃ʰˍʰ ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄Φ 

ʆʷ˂ˇˌΣ ʻʰ ʺʻʶ˂ʰ ˄ʰ ʶˎ˔ʰˊʽˋˍʺˋ˖ ˍʹ˄ ˇʽˁˇʴʷ˄ʶʽʱ ˃ˇˎ ʴʽʰ ˍʹ˄ ʶ˄ʻʱˊˊˎ˄ˋʹ ˁʰʽ ˎˉˇˋˍʺˊʽ˅ʺ ˍʹˌ 

ˋʶ ˁʱʻʶ ˃ˇˎ ʲʺ˃ʰΦ 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

ʃɳʄɹɽɶʌɶ 
 

ʆˇ ˉʶˊˉʱˍʹ˃ʰ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˋ˒ʷˊʶʽ ˉˇ˂˂ʰˉ˂ʱ ˇ˒ʷ˂ʹ ˋˍˇ ˉʶˊʽʲʱ˂˂ˇ˄Σ ˋˍʹ˄ ˇʽˁˇ˄ˇ˃ʾʰΣ ˍʹ˄ 

ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ʰ˂˂ʱ ˁʰʽ ˋˍʹ˄ ˎʴʶʾʰ ˍˇˎ ʰ˄ʻˊ˗ˉˇˎΦ ʁ ʰˋˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ ˃ʽʰˌ ˉʶˊʽˇ˔ʺˌ ˁʰʽ 

ʹ ˏˉʰˊ˅ʹ ˁʰˍʱ˂˂ʹ˂˖˄ ˎˉˇʵˇ˃˗˄ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˋʶ˂ˁˏˋʶʽ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏ ʴʽʰ 

˃ʶˍʰˁʾ˄ʹˋʹ ˉʶʸʺΦ ʆʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ʴʾ˄ˇ˄ˍʰʽ ˈ˂ˇ ˁʰʽ ˉʶˊʽˋˋˈˍʶˊʶˌ ʷˊʶˎ˄ʶˌ ˇʽ ˇˉˇʾʶˌ 

ʶˋˍʽʱʸˇˎ˄ ˋˍˇ ʲʰʻ˃ˈ ˉˇˎ ˍˇ ʵˇ˃ʹ˃ʷ˄ˇ ˉʶˊʽʲʱ˂˂ˇ˄ ʶʾ˄ʰʽ ʶ˂ˁˎˋˍʽˁˈ ʴʽʰ ˃ʶˍʰˁʾ˄ʹˋʹ ˉʶʸʺ 

όˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰύ ˃ʶ˂ʶˍ˗˄ˍʰˌ ʵʽʱ˒ˇˊʶˌ ˉʰˊʰ˃ʷˍˊˇˎˌ ˉˇˎ ˍˇ˄ ʶˉʹˊʶʱʸˇˎ˄Φ 

ɶ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʷ˔ʶʽ ˖ˌ ˁʶ˄ˍˊʽˁˈ ˋˍˈ˔ˇ ˍʹ˄ ˁʰˍʰʴˊʰ˒ʺ ˋˍˇʽ˔ʶʾ˖˄ ˍʹˌ ˃ʽˁˊʺˌ ˁ˂ʾ˃ʰˁʰˌ 

ˍˇˎ ʰˋˍʽˁˇˏ ˍˇˉʾˇˎ ˋˍˇ ˁʷ˄ˍˊˇ ˍʹˌ ˉˈ˂ʹˌ ɽʰˌ ʃʱ˂˃ʰˌ ˋˍʹ˄ ɹˋˉʰ˄ʾʰ ˁʰʽ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ʶ˄ˈˌ 

˔˖ˊʽˁˇˏ ˋˏ˄ʻʶˍˇˎ ʵʶʾˁˍʹ ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰˌ ʴʽʰ ˁʱʻʶ ˉ˂ʶˎˊʱ ʵˊˈ˃ˇˎ ˅ʶ˔˖ˊʽˋˍʱΦ ɳˉʽ˃ʷˊˇˎˌ 

ˋˍˈ˔ˇˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽ ʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍʹˌ ʶˉʽˊˊˇʺˌ ˍ˖˄ ʶˉʽˉʷʵ˖˄ ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰˌ ˋˍʹ 

˔˖ˊʽˁʺ ˁʰˍʰ˄ˇ˃ʺ ʵʽʱ˒ˇˊ˖˄ ˉ˂ʹʻˎˋ˃ʽʰˁ˗˄ ˇ˃ʱʵ˖˄Φ 

ɱʽʰ ˍˇ ˋˁˇˉˈ ʰˎˍˈ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˃ʽʰ ˍˊˇˉˇˉˇʽʹ˃ʷ˄ʹ ʶˁʵˇ˔ʺ ˍʹˌ ˋˏ˄ˍˇ˃ʹˌ ʷˁʵˇˋʹˌ ˍˇˎ 

ʶˊʴʰ˂ʶʾˇˎ ʶ˂ʷʴ˔ˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˉʶʸʺˌ ˃ʶˍʰˁʾ˄ʹˋʹˌ Microscale Audit of Pedestrian 

Streetscapes (MAPS-mini)Φ ɴʴʽ˄ʶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ ˃ʷˋ˖ ˍʹˌ ˎˉʹˊʶˋʾʰˌ 

Google Street ViewΣ ʷ˔ˇ˄ˍʰˌ ˖ˌ ˁ ˊʽˍʺˊʽʰ ˍʹ˄ ˎ˒ʽˋˍʱ˃ʶ˄ʹ ˁʰˍʱˋˍʰˋʹ ˍ˖˄ ˁˍʽˊʾ˖˄Σ ˍʰ ʶˉʾˉʶʵʰ 

ˍ˖˄ ˉʶʸˇʵˊˇ˃ʾ˖˄Σ ˍʹ˄ ˋˏ˄ʵʶˋʺ ˍˇˎˌ ˁʰʽ ʴʶ˄ʽˁˈˍʶˊʰ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˋˍˇ ˇˉˇʾˇ ˃ʶˍʰˁʽ˄ʶʾˍʰʽ ˇ 

ˉʶʸˈˌΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁʰˍʰʴˊʱ˒ʹˁʰ˄ ˁʰʽ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ нм ˃ʶˍʰʲ˂ʹˍʷˌ ˋ˔ʶˍʽˁʷˌ ˃ʶ ˍʹ˄ 

ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰ ˋʶ ʶˉʾˉʶʵˇ ˇʽˁˇʵˇ˃ʽˁˇˏ ˍʶˍˊʰʴ˗˄ˇˎΦ ɾʶ ˍˇ ˉʷˊʰˌ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ 

ˉˊˇʷˁˎ˕ʰ˄ ˇʽ ˋˎ˄ʻʶˍʽˁʷˌ ˃ʶˍʰʲ˂ʹˍʷˌ ˉˇˎ ʵʽʰ˃ˇˊ˒˗˄ˇˎ˄ ˍˇ˄ ˋˏ˄ʻʶˍˇ ʵʶʾˁˍʹ 

ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰˌΦ ɮˁˇ˂ˇˎʻʺʻʹˁʶ ʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˉ˂ʹʻˎˋ˃ˇˏ ˃ʷˋ˖ ˍʹˌ 

ˋˍʰˍʽˋˍʽˁʺˌ ˎˉʹˊʶˋʾʰˌ ˍ˖˄ ˁʰ˄ʱˊʽ˖˄ ˄ʺˋ˖˄ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʰ˄ʱ˂ˎˋʹ 

ˋˎˋ˔ʷˍʽˋʹˌ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ˍˇˎ ˋˎ˄ˍʶ˂ʶˋˍʺ Pearson, ˋˎ˄ʵˎʱʸˇ˄ˍʰˌ ˍʰ ˉ˂ʹʻˎˋ˃ʽʰˁʱ 

ʵʶʵˇ˃ʷ˄ʰ ˃ʶ ˍˇ ʲʰʻ˃ˈ ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰˌ ˁʰʽ ˃ʶ ˍʽˌ ˋˎ˄ʻʶˍʽˁʷˌ ˃ʶˍʰʲ˂ʹˍʷˌΦ ɮ˒ˇˏ ʶ˂ʷʴ˔ʻʹˁʶ 

ʹ ˋˎˋ˔ʷˍʽˋʺ ˍˇˎˌ ʵʽʶ˅ʺ˔ʻʹˋʰ˄ ˍʰ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ˃ʶ ˋˍˈ˔ˇ ˍˇ˄  ʶ˄ˍˇˉʽˋ˃ˈ ˍ˖˄ ʵʽʰ˒ˇˊ˗˄ ˍʹˌ 

˔˖ˊʽˁʺˌ ˁʰˍʰ˄ˇ˃ʺˌ ˍ˖˄ ˁˇʽ˄˖˄ʽˁ˗˄ ˇ˃ʱʵ˖˄ ˉˇˎ ˃ʶ˂ʶˍʺʻʹˁʰ˄Φ 

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʷʵʶʽ˅ʰ˄ ˈˍʽ ʹ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ ʷ˔ʶʽ ˃ʽʰ ˃ʷˍˊʽʰ ˋˎ˄ˇ˂ʽˁʺ ʲʰʻ˃ˇ˂ˇʴʾʰ 

όнуΣт҈ύ ˖ˌ ˉˊˇˌ ˍʹ˄ ʶ˂ˁˎˋˍʽˁˈˍʹˍʰ ʴʽʰ ˃ʶˍʰˁʾ˄ʹˋʹ ˉʶʸʺΦ ɳˉʽˉˊˈˋʻʶˍʰ ʹ ˔˖ˊʽˁʺ ˁʰˍʰ˄ˇ˃ʺ 

ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏ ˋˎˋ˔ʶˍʾʸʶˍʰʽ ʻʶˍʽˁʱ ˋʶ ʽˁʰ˄ˇˉˇʽʹˍʽˁˈ ʲʰʻ˃ˈ ˃ʶ ˍˇ˄ ʵʶʾˁˍʹ 

ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰˌ. 

ʆʷ˂ˇˌΣ ˍʰ ʶˎˊʺ˃ʰˍʰ ˍʹˌ ʶˊʴʰˋʾʰˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˎˉˇˋˍʹˊʾ˅ˇˎ˄ ˂ʺˉˍʶˌ ʰˉˇ˒ʱˋʶ˖˄ ˁʰʽ 

ʶˊʶˎ˄ʹˍʷˌ ˋˍʹ˄ ˁʰ˂ˏˍʶˊʹ ˁʰˍʰ˄ˈʹˋʹ ˍ˖˄ ʸʹˍʹ˃ʱˍ˖˄ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍʹ ˔˖ˊʽˁʺ ˁʰˍʰ˄ˇ˃ʺ ˍ˖˄ 

ʵʽʱ˒ˇˊ˖˄ ˁˇʽ˄˖˄ʽˁ˗˄ ˇ˃ʱʵ˖˄ ˃ʶ ˋˍˈ˔ˇ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˁʰʽ ʰ˄ʰʲʱʻ˃ʽˋʹ ˍˇˎ ʰˋˍʽˁˇˏ 

ˋ˔ʶʵʽʰˋ˃ˇˏΦ 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

ABSTRACT 
 

Walking can offer multiple benefits to the environment, the economy, the quality of life and 

human health. The urban planning of an area and the existence of appropriate infrastructure 

can attract the interest of the population for pedestrian movement. In recent years, more and 

more research has been done which focuses on the extent to which the built environment is 

attractive for pedestrian movement (walkability) by studying various parameters that affect 

it. 

The main aim of this work is to record small-scale elements of the urban landscape in the 

center of Las Palmas in Spain and to develop a spatial complex walkability index for each side 

of the road separately. A separate objective of the work is to investigate the influence of 

walkability levels on the spatial distribution of different population groups. 

A modified version of the Microscale Audit of Pedestrian Streetscapes (MAPS-mini) short 

version of the pedestrian control environment tool was used for this purpose. The study area 

was evaluated through the Google Street View service, having as criteria the current condition 

of the buildings, the levels of the sidewalks, their connection and in general the environment 

in which the pedestrian moves. Specifically, 21 variables related to walkability at the building 

block level were recorded and evaluated. At the end of the process, the synthetic variables 

that form the complex walkability index emerged. The collection of population data through 

the statistical service of the Canary Islands was followed and then a correlation analysis was 

performed using the Pearson coefficient, combining the population data with the degree of 

walkability and the synthetic variables. After checking their correlation, the conclusions were 

made in order to identify the differences in the spatial distribution of the social groups 

studied. 

The results showed that the city of Las Palmas has a moderate overall score (28.7%) in terms 

of attractiveness for pedestrian movement. In addition, the spatial distribution of the 

population is positively correlated to a satisfactory degree with the walkability index. 

Finally, the findings of the work can support decision makers and researchers in better 

understanding the issues related to the spatial distribution of different social groups in order 

to improve and upgrade urban planning.  
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1. ɳɹʅɮɱʍɱɶ  
 

ʆˇ ˉʶˊˉʱˍʹ˃ʰ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ˄ ʰˉˈ ˍˇˎˌ ˉʰ˂ʰʽˈˍʶˊˇˎˌ ˁʰʽ ˉʰˊʰʵˇˋʽʰˁˇˏˌ ˍˊˈˉˇˎˌ 

˃ʶˍʰˁʾ˄ʹˋʹˌΦ ʁʽ ˉʶˊʽˋˋˈˍʶˊʶˌ ˉˈ˂ʶʽˌ ʺˍʰ˄ ʵˇ˃ʹ˃ʷ˄ʶˌ ˗ˋˍʶ ˄ʰ ˎˉˇˋˍʹˊʾʸˇˎ˄ ˍʹ ˃ʶˍʰˁʾ˄ʹˋʹ 

ˍ˖˄ ˉʶʸ˗˄ ˃ʷ˔ˊʽ ˍˇ˄ мфˇ ʰʽ˗˄ʰ, ʰ˒ˇˏ ˃ʶˍʷˉʶʽˍʰ ʹ ʷ˂ʶˎˋʹ ˍˇˎ ʰˎˍˇˁʽ˄ʺˍˇˎ ˁʰʽ ˍ˖˄ ˃ʷˋ˖˄ 

˃ʰʸʽˁʺˌ ˃ʶˍʰ˒ˇˊʱˌ ʰˉˇˍʷ˂ʶˋʰ˄ ˍˇˎˌ ˁˏˊʽˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ʴʽʰ ˍˇ˄ ʰˋˍʽˁˈ ˋ˔ʶʵʽʰˋ˃ˈ, 

ʵʹ˃ʽˇˎˊʴ˗˄ˍʰˌ ʷ˄ʰ ʵʽʶˎˊˎ˃ʷ˄ˇ ʵʾˁˍˎˇ ˃ʶˍʰˁʾ˄ʹˋʹˌ ˃ʶ ˃ʽˁˊʷˌ ˉˎˁ˄ˈˍʹˍʶˌ ˉ˂ʹʻˎˋ˃˗˄ 

(Newman & Kenworthy, 1999).  

ɮˉˈ ˍˇ ʵʶˏˍʶˊˇ ˃ʽˋˈ ˍˇˎ нлˇˎ h ʽ˗˄ʰ ʴʾ˄ʶˍʰʽ ˃ʽʰ ˉˊˇˋˉʱʻʶʽʰ ʲʶ˂ˍʾ˖ˋʹˌ ˁʰʽ ʶˁˋˎʴ˔ˊˇ˄ʽˋ˃ˇˏ 

ˍ˖˄ ʵʽˁˍˏ˖˄ ˃ʶˍʰˁʾ˄ʹˋʹˌΣ ʵʾ˄ˇ˄ˍʰˌ ˉˊˇˍʶˊʰʽˈˍʹˍʰ ˋˍˇˎˌ ˉʶʸˇˏˌ ʶʾˍʶ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ʶʾˍʶ ˋʶ 

ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʰ ʱ˂˂ʰ ˃ʷˋʰΦ ɮˎˍˈ ˍˇ ʶʴ˔ʶʾˊʹ˃ʰ ʶ˄ˍʱˋˋʶˍʰʽ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍ˖˄ ˉˇ˂ʽˍʽˁ˗˄ ˍʹˌ 

ζʲʽ˗ˋʽ˃ʹˌ ʰˋˍʽˁʺˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌη ˃ʶ ˋˍˈ˔ˇ ˍʹ˄ ʰ˄ʰʲʱʻ˃ʽˋʹ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˁʰʽ ˍ˖˄ 

ˁˇʽ˄˖˄ʽˁˇˇʽˁˇ˄ˇ˃ʽˁ˗˄ ˋˎ˄ʻʹˁ˗˄ όɱʰʲʰ˄ʱˌ ˁΦʱΦΣнлмрύΦ 

ʅʺ˃ʶˊʰ ˍˇ ˉʶˊˉʱˍʹ˃ʰ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ˄ ʰ˄ʶ˅ʱˊˍʹˍˇ ˁʰʽ ˉʽˇ ʶ˂ʶˏʻʶˊˇ ˍˊˈˉˇ ˃ʶˍʰˁʾ˄ʹˋʹˌ, 

ʽˁʰ˄ˇˉˇʽ˗˄ˍʰˌ ˍʽˌ ˁʰʻʹ˃ʶˊʽ˄ʷˌ ʰ˄ʱʴˁʶˌ ˁˎˊʾ˖ˌ ˃ʽˁˊ˗˄ ʰˉˇˋˍʱˋʶ˖˄Φ ʆʰˎˍˈ˔ˊˇ˄ʰΣ ˋʶ 

ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ʱ˂˂ʰ ˃ʷˋʰ ˈˉ˖ˌ ˍˇ ˉˇʵʺ˂ʰˍˇ ˋˎ˃ʲʱ˂˂ʶʽ ˋˍʹ˄ ˍˈ˄˖ˋʹ ˍʹˌ ˕ˎ˔ʽˁʺˌ ˁʰʽ 

ˋ˖˃ʰˍʽˁʺˌ ˎʴʶʾʰˌ ˍˇˎ ˃ʶˍʰˁʽ˄ˇˏ˃ʶ˄ˇˎΦ ɮ˄ʰ˃˒ʽˋʲʺˍʹˍʰΣ ˍʰ ˇ˒ʷ˂ʹ ˉˇˎ ʵʹ˃ʽˇˎˊʴˇˏ˄ˍʰʽ ʰˉˈ 

ˍʹ ˃ʶˍʰˁʾ˄ʹˋʹ ˉʶʸʺ ˍ˖˄ ˉˇ˂ʽˍ˗˄ ˋˍʰ ˋˏʴ˔ˊˇ˄ʰ ʰˋˍʽˁʱ ˁʷ˄ˍˊʰ ʶʾ˄ʰʽ ˉˇ˂˂ʱΦ  

ʍˋˍˈˋˇΣ ˉˊˇˁˏˉˍˇˎ˄ ˁʱˉˇʽʰ ʶˊ˖ˍʺ˃ʰˍʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʽˋˈˍʽ˃ʹ ˉˊˈˋʲʰˋʹ ˁʰʽ ˃ʶˍʰˁʾ˄ʹˋʹ 

ˍ˖˄ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ˉ˂ʹʻˎˋ˃ʽʰˁ˗˄ ˇ˃ʱʵ˖˄Φ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ʷˊʶˎ˄ʶˌ ʷ˔ˇˎ˄ ʵʶʾ˅ʶʽ ˈˍʽ ˋʶ 

ˁʱˉˇʽʶˌ ˃ʶʴʱ˂ʶˌ ɳˎˊ˖ˉʰʿˁʷˌ ˉˈ˂ʶʽˌ ʶˁʵʹ˂˗˄ˇ˄ˍʰʽ ˒ʰʽ˄ˈ˃ʶ˄ʰ ˔˖ˊʽˁ˗˄ ʰ˄ʽˋˇˍʺˍ˖˄Σ ʶ˄˗ 

ˋˎ˄ʱ˃ʰ ʱˍˇ˃ʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ˒ˎ˂ʺˌ ʺ ʶʻ˄ʽˁˈˍʹˍʰˌ ˍʶʾ˄ˇˎ˄ ˄ʰ ˋˎʴˁʶ˄ˍˊ˗˄ˇ˄ˍʰʽ ˋʶ ˉʶˊʽˇ˔ʷˌ 

ʶ˅ʰˊˍ˗˃ʶ˄ʶˌ ʰˉˈ ˍˇ ʰˎˍˇˁʾ˄ʹˍˇ (Bartzokas & Photis, 2020). ʃʰˊʱ˂˂ʹ˂ʰΣ ˍʰ ˔˖ˊʽˁʱ ˉˊˈˍˎˉʰ 

˖ˌ ˉˊˇˌ ˍˇ ʲʰʻ˃ˈ ʶ˂ˁˎˋˍʽˁˈˍʹˍʰˌ ʴʽʰ ˃ʶˍʰˁʾ˄ʹˋʹ ˉʶʸʺ ʵʽʰ˃ˇˊ˒˗˄ˇ˄ˍʰʽ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁʷˌ 

ʶ˄ˍʱˋʶʽˌ ʰ˄ʱ˂ˇʴʰ ˍˇ ˁˇʽ˄˖˄ʽˁˇˇʽˁˇ˄ˇ˃ʽˁˈ ˉ˂ʰʾˋʽˇ ˃ʶ ˋˎ˄ʷˉʶʽʰ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ˁˇʽ˄˖˄ʽˁ˗˄ 

ʰ˄ʽˋˇˍʺˍ˖˄ (Weng et al, 2019).  

ʃʰˊ Ωˈ˂ʶˌ ˍʽˌ ˉ˂ʹʻˎˋ˃ʽʰˁʷˌ ʰ˄ʽˋˈˍʹˍʶˌ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ʵʹ˃ʽˇˎˊʴˇˏ˄ˍʰʽ ʴʽʰ ʵʽʱ˒ˇˊˇˎˌ 

˂ˈʴˇˎˌΣ ˋʹ˃ʰ˄ˍʽˁˈ ʶʾ˄ʰʽ ˈ˂ˇʽ ˇʽ ʱ˄ʻˊ˖ˉˇʽ ˄ʰ ʷ˔ˇˎ˄ ˉˊˈˋʲʰˋʹ ˋʶ ʷ˄ʰ ˉʶˊʽʲʱ˂˂ˇ˄ ˒ʽ˂ʽˁˈΣ 

ʵʽʰ˃ˇˊ˒˖˃ʷ˄ˇ ʷˍˋʽ ˗ˋˍʶ ˄ʰ ʷ˔ˇˎ˄ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˃ʶˍʰˁʾ˄ʹˋʹˌ ʺ ˃ʶ ˍˇ ˉʶˊˉʱˍʹ˃ʰ ʺ ˃ʶ 

ˇˉˇʽʰʵʺˉˇˍʶ ʱ˂˂ʹ ʶˉʽ˂ˇʴʺ ˉˊˇʱʴˇ˄ˍʰˌ ˍʹ˄ ʷ˄˄ˇʽʰ ˍʹˌ ʲʽ˗ˋʽ˃ʹˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˁʰʽ 

ʶ˅ʰˋ˒ʰ˂ʾʸˇ˄ˍʰˌ ʱ˄ʶˋʹ ˁʰʽ ʰˋ˒ʱ˂ʶʽʰ όBartzokas-Tsiompras et al, 2020). ɳˉˇ˃ʷ˄˖ˌΣ ˁˊʾ˄ʶˍʰʽ 

ʰ˄ʰʴˁʰʾʰ ʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍʹˌ ˋˎˋ˔ʷˍʽˋʹˌ ˍʹˌ ˔˖ˊʽˁʺˌ ˁʰˍʰ˄ˇ˃ʺˌ ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏ ˁʰʻ˗ˌ 

ʶˉʾˋʹˌ ˁʰʽ ˍ˖˄ ˃ʶˍʰ˄ʰˋˍʶˎˍʽˁ˗˄ ˍˇˎ ˁˇʽ˄ˇˍʺˍ˖˄ ˖ˌ ˉˊˇˌ ˍˇ ʲʰʻ˃ˈ ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰˌ ˁʰʽ 

ˉˊˇˋʲʰˋʽ˃ˈˍʹˍʰˌ ˍˇˎ ʵʽˁˍˏˇˎ ˍʹˌ ˉʶˊʽˇ˔ʺˌ.  

ɶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ ʷ˔ʶʽ ˖ˌ ˋˍˈ˔ˇ ˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍʹˌ ʶˉʽˊˊˇʺˌ ˍʹˌ 

ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰˌ ˁʰʽ ˍʹˌ ʰˋˍʽˁʺˌ ˃ˇˊ˒ˇ˂ˇʴʾʰˌ ˋˍʹ ˔˖ˊʽˁʺ ˁʰˍʰ˄ˇ˃ʺ ˍ˖˄ ʵʽʱ˒ˇˊ˖˄ 

ˉ˂ʹʻˎˋ˃ʽʰˁ˗˄ ˇ˃ʱʵ˖˄ ˋʶ ˃ʽʰ ˉʶˊʽˇ˔ʺΦ ɱʽʰ ˍˇ ˋˁˇˉˈ ʰˎˍˈ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʰ˅ʽˇ˂ˈʴʹˋʹ 

ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍˇˎ ʵˇ˃ʹ˃ʷ˄ˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˃ʽˁˊʺˌ ˁ˂ʾ˃ʰˁʰˌ ˃ʶ ˍʹ 

˃ʷʻˇʵˇ Microscale Audit of Pedestrian Streetscapes (MAPS-mini) ʴʽʰ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍˇˎ 

ʲʰʻ˃ˇˏ ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰˌ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ˍ˖˄ ʵʶʽˁˍ˗˄ ʶ˂ˁˎˋˍʽˁˈˍʹˍʰˌ ʵʹ˃ˇˋʾ˖˄ ˔˗ˊ˖˄. 

ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ˃ʽʰ ˃ʷʻˇʵˇˌ ˋˎˋ˔ʷˍʽˋʹˌ όˋˎ˄ˍʶ˂ʶˋˍʺˌ Pearson) ˃ʶˍʰ˅ˏ ˍˇˎ 

ʲʰʻ˃ˇˏ ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰˌΣ ˍ˖˄ ʵʶʽˁˍ˗˄ ʶ˂ˁˎˋˍʽˁˈˍʹˍʰˌ ʵʹ˃ˇˋʾ˖˄ ˔˗ˊ˖˄Σ ˍ˖˄ 

ˉʶʸˇʵˊˇ˃ʾ˖˄Σ ˍʹˌ ˉˎˁ˄ˈˍʹˍʰˌ ˍ˖˄ ˉʶʸ˗˄ ˁ ʰʽ ˍ˖˄ ʵʽʱ˒ˇˊ˖˄ ˉ˂ʹʻˎˋ˃ʽʰˁ˗˄ ˇ˃ʱʵ˖˄ ˗ˋˍʶ ˄ʰ 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

ʶˊ˃ʹ˄ʶˎˍʶʾ ˁʰ˂ˏˍʶˊʰ ʹ ˔˖ˊʽˁʺ ˁʰˍʰ˄ˇ˃ʺ ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ 

ʰˋˍʽˁˇˏ ˔˗ˊˇˎΦ 

ʅˍˇ ˉ˂ʰʾˋʽˇ ʰˎˍˈΣ ʹ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʶˉʽ˔ʶʽˊʶʾ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ˁʰʽ ˄ʰ ʵ˗ˋʶʽ ʰˉʰ˄ˍʺˋʶʽˌ ˋʶ 

ˇˊʽˋ˃ʷ˄ʰ ʶˊʶˎ˄ʹˍʽˁʱ ʶˊ˖ˍʺ˃ʰˍʰΣ ˍʰ ˇˉˇʾʰ ˇʵʺʴʹˋʰ˄ ˋˍʹ˄ ʶˉʽ˂ˇʴʺ ˍʹˌ ˃ʶʻˇʵˇ˂ˇʴʾʰˌ ˉˇˎ 

ʰ˄ʰ˂ˏʶˍʰʽ ˉʰˊʰˁʱˍ˖Φ ʆʰ ʲʰˋʽˁʱ ʶˊ˖ˍʺ˃ʰˍʰ ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄ ʶʾ˄ʰʽ ˍʰ ʶ˅ʺˌΥ 

ü ʃ˖ˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ˍʰ ʶˉʾˉʶʵʰ ˒ʽ˂ʽˁˈˍʹˍʰˌ ˃ʽʰˌ ˁʶ˄ˍˊʽˁʺˌ ˍˇˎˊʽˋˍʽˁʺˌ ˉʶˊʽˇ˔ʺˌ ʴʽʰ 

ˉʶˊˉʱˍʹ˃ʰΤ 

ü ʃ˖ˌ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˍʰ ʶˉʾˉʶʵʰ ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰˌ ˋʶ ʴʶ˄ʽˁˈ ʲʰʻ˃ˈ ˃ʶ ˍʹ˄ ˉˎˁ˄ˈˍʹˍʰ 

ˍ̟ ˄ ˉʶʸ˗˄ ˁʰʽ ˍ˖˄ ʵʽʱ˒ˇˊ˖˄ ˁˇʽ˄˖˄ʽˁˇ-ˇʽˁˇ˄ˇ˃ʽˁ˗˄ ʵʶʽˁˍ˗˄ ˃ʽʰˌ ˉʶˊʽˇ˔ʺˌΤ 

ʅˍˇ ˋʹ˃ʶʾˇ ʰˎˍˈ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʹ ʵˇ˃ʺ ˍʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ʰ˄ʰ˂ˏˇ˄ˍʰˌ ˋˎ˄ˇˉˍʽˁʱ 

ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ ˁʶ˒ʰ˂ʰʾ˖˄ ˍʹˌΦ 

ʅˍˇ ʵʶˏˍʶˊˇ ˁʶ˒ʱ˂ʰʽˇ ʴʾ˄ʶˍʰʽ ˃ʽʰ ʶˁˍʶ˄ʺˌ ʰ˄ʱ˂ˎˋʹ ˁʱˉˇʽ˖˄ ʲʰˋʽˁ˗˄ ʻʶ˖ˊʹˍʽˁ˗˄ ʶ˄˄ˇʽ˗˄ 

ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʴʽʰ ˍʹ˄ ʶˁˉˈ˄ʹˋʹ ˍʹˌ ˉʰˊˇˏˋʰˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌΦ ʃʽˇ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ʷˊʶˎ˄ʶˌ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˃ʶ˂ʷˍʹˌ ˍʹˌ ʶˊʴʰˋʾʰˌΦ 

ʅˍˇ ˍˊʾˍˇ ˁʶ˒ʱ˂ʰʽˇ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ʹ ˃ʶʻˇʵˇ˂ˇʴʾʰ ˉˇˎ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ˁʰʽ ʴʶ˄ʽˁˈˍʶˊʰ ˈ˂ʹ ʹ 

ʵʽʰʵʽˁʰˋʾʰ ʴʽʰ ˍʹ ʵʽʶ˅ʰʴ˖ʴʺ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄Φ ɱʾ˄ʶˍʰʽ ʰ˄ʰ˒ˇˊʱ ˋˍʹ ʵʽʰʵʽˁʰˋʾʰ 

ˋˎ˂˂ˇʴʺˌ ʵʶʵˇ˃ʷ˄˖˄ ˍˇˎ ʵˇ˃ʹ˃ʷ˄ˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˃ʽˁˊʺˌ ˁ˂ʾ˃ʰˁʰˌ ˃ʶ ˍʹ ˃ʷʻˇʵˇ 

Microscale Audit of Pedestrian Streetscapes (MAPS-mini) ˁʰʻ˗ˌ ˁʰʽ ʹ ˉʰˊˇˎˋʾʰˋʹ ˍ˖˄ 

˃ʶˍʰʲ˂ʹˍ˗˄ ˉˇˎ ˁʰˍʰʴˊʱ˒ʹˁʰ˄ ˁʰʽ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄Φ ʅˍʹ˄ ˋˎ˄ʷ˔ʶʽʰ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˇ ˍˊˈˉˇˌ 

ˎˉˇ˂ˇʴʽˋ˃ˇˏ ˍ˖˄ ʵʽʱ˒ˇˊ˖˄ ʵʶʽˁˍ˗˄ ˁʰʽ ʵʶʵˇ˃ʷ˄˖˄ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄Φ ʆʷ˂ˇˌΣ 

ʰ˄ʰ˂ˏʶˍʰʽ ˇ ˋˎ˄ˍʶ˂ʶˋˍʺˌ ˋˎˋ˔ʷˍʽˋʹˌ Pearson. 

ʆˇ ˍʷˍʰˊˍˇ ˁʶ˒ʱ˂ʰʽˇ ʰ˒ˇˊʱ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄ ʰˉˈ ˍʹ˄ 

ʶ˒ʰˊ˃ˇʴʺ ˍʹˌ ˃ʶʻˇʵˇ˂ˇʴʾʰˌΦ ʅʶ ʰˎˍˈ ˍˇ ˁʶ˒ʱ˂ʰʽˇ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˉʾ˄ʰˁʶˌ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ 

ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ʰ˄ˍʾˋˍˇʽ˔ˇʽ ˔ʱˊˍʶˌ ʴʽʰ ˍʹ˄ ˁʰ˂ˏˍʶˊʹ ˁʰˍʰ˄ˈʹˋʺ ˍˇˎˌΦ 

ʅˍˇ ˉʷ˃ˉˍˇ ˁʶ˒ʱ˂ʰʽˇ ˉʰˊʰˍʾʻʶ˄ˍʰʽ ˍʰ ˁˎˊʽˈˍʶˊʰ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ˍʹˌ ʷˊʶˎ˄ʰˌΦ 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

2. ɸɳʍʄɶʆɹɼɳʅ ɳɿɿʁɹɳʅ 
 

ʅʶ ʰˎˍˈ ˍˇ ˁʶ˒ʱ˂ʰʽˇ ʴʾ˄ʶˍʰʽ ʹ ʰ˄ʱ˂ˎˋʹ ʲʰˋʽˁ˗˄ ʶ˄˄ˇʽ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰ 

ˁʰʽ ˍʰ ˉ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰ ˉˇˎ ˉˊˇˋ˒ʷˊʶʽ.  

 

нΦм ɰʽ˗ˋʽ˃ʹ ˁʽ˄ʹˍʽˁˈˍʹˍʰ 
ʁ ˋ˔ʶʵʽʰˋ˃ˈˌ ʴʽʰ ˍʹ ʲʽ˗ˋʽ˃ʹ ˁʽ˄ʹˍʽˁˈˍʹˍʰ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ʰˉˈ ˍʽˌ ˁˏˊʽʶˌ ˁʰˍʶˎʻˏ˄ˋʶʽˌ ˍʹˌ 

ɳˎˊ˖ˉʰʿˁʺˌ ɴ˄˖ˋʹˌΦ ʆʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ʹ ɳˎˊ˖ˉʰʿˁʺ ɴ˄˖ˋʹ ˖ʻʶʾ ˍʰ ˁˊʱˍʹ ˃ʷ˂ʹ ˍʹˌ ˋˍʹ˄ 

ˎʽˇʻʷˍʹˋʹ ˉˇ˂ʽˍʽˁ˗˄ ˁʰʽ ʵˊʱˋʶ˖˄Σ ˉˊˇ˖ʻ˗˄ˍʰˌ ˍʹ ʲʽ˗ˋʽ˃ʹ ʰˋˍʽˁʺ ˁʽ˄ʹˍʽˁˈˍʹˍʰ ˃ʶ ˋˍˈ˔ˇ 

ˍ́ ˄ ʶ˅ʰˋ˒ʱ˂ʽˋʹ ʶ˄ˈˌ ˉˇʽˇˍʽˁˇˏ ʶˉʽˉʷʵˇˎ ʸ˖ʺˌ ˍˈˋˇ ˍ˖˄ ˉˈ˂ʶ˖˄ ˈˋˇ ˁʰʽ ˍ˖˄ ˉˇ˂ʽˍ˗˄ ˍʹˌΦ  

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʃʰʴˁˈˋ˃ʽˇ ɳˉʽ˔ʶʽˊʹ˃ʰˍʽˁˈ ʅˎ˃ʲˇˏ˂ʽˇ ʴʽʰ ˍʹ˄ ɮʶʽ˒ˈˊˇ ɮ˄ʱˉˍˎ˅ʹ (World 

Business Council for Sustainable Development) ʹ ʲʽ˗ˋʽ˃ʹ ʰˋˍʽˁʺ ˁʽ˄ʹˍʽˁˈˍʹˍʰ ʶ˅ˎˉʹˊʶˍʶʾ 

ˉˇʽˁʾ˂ʶˌ ˁˇʽ˄˖˄ʽˁʷˌ ʰ˄ʱʴˁʶˌ ʴʽʰ ˃ʶˍʰˁʾ˄ʹˋʹ ʶ˂ʶˏʻʶˊʹΣ ʶˏˁˇ˂ʹ ˉˊˇˋʲʰˋʽ˃ˈˍʹˍʰ ˁʰʽ 

ʶˉʽˁˇʽ˄˖˄ʾʰ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ʰ˄ʰˉˍˏˋˋʶʽ ˋ˔ʷˋʶʽˌ, ɻ ʽʰ˒ˎ˂ʱˋˋˇ˄ˍʰˌ ʱ˂˂ʶˌ ̡ ʰˋʽˁʷˌ ʰ˄ʻˊ˗ˉʽ˄ʶˌ 

ˁʰʽ ˇʽˁˇ˂ˇʴʽˁʷˌ ʰ˅ʾʶˌ ˋˍˇ ˉʰˊ˗˄ ˁʰʽ ˋˍˇ ˃ʷ˂˂ˇ˄Φ ʅˎʴˁʁ ˁˊʽ˃ʷ˄ʰΣ ʹ ʲʽ˗ˋʽ˃ʹ ˁʽ˄ʹˍʽˁˈˍʹˍʰ 

ˉˊˇʱʴʶʽ ˍˇˎˌ ʲʽ˗ˋʽ˃ˇˎˌ ˍˊˈˉˇˎˌ ˃ʶˍʰ˒ˇˊʱˌΣ ˈˉ˖ˌ ˍˇ ˉʶˊˉʱˍʹ˃ʰΣ ˍˇ ˉˇʵʺ˂ʰˍˇ ˁʰʽ ˍʹ 

ʵʹ˃ˈˋʽʰ ˋˎʴˁˇʽ˄˖˄ʾʰ ˃ʶ ˋˍˈ˔ˇ ˍʹ˄ ˉˊˇˋˍʰˋʾʰ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΣ ˍʹ ʵʽʰˋ˒ʱ˂ʽˋʹ ˍʹˌ 

ʰ˄ʻˊ˗ˉʽ˄ʹˌ ˎʴʶʾʰˌΣ ˍʹ ˃ʶʾ˖ˋʹ ˍˇˎ ˁˈˋˍˇˎˌ ˃ʶˍʰˁʾ˄ʹˋʹˌ ˁʰʽ ˍʹ˄ ˁʰˍʰ˄ʱ˂˖ˋʹ ˂ʽʴˈˍʶˊʹˌ 

ʶ˄ʷˊʴʶʽʰˌ.  

ɮ˅ʾʸʶʽ ˄ʰ ʰ˄ʰ˒ʶˊʻʶʾ ˈˍʽ ˍʽˌ ˍʶ˂ʶˎˍʰʾʶˌ ʵʶˁʰʶˍʾʶˌΣ ʷ˔ˇ˄ˍʰˌ ʶˉʾʴ˄˖ˋʹ ˍʹ˄ ʰˉʶʽ˂ʺ ˍʹˌ 

ˁ˂ʽ˃ʰˍʽˁʺˌ ʰ˂˂ʰʴʺˌΣ ˇʽ ˉˊˇˍʶˊʰʽˈˍʹˍʶˌ ʷ˔ˇˎ˄ ʰ˂˂ʱ˅ʶʽ ˁʰʽ ˉ˂ʷˇ˄ ˇ ˋ˔ʶʵʽʰˋ˃ˈˌ ˍ˖˄ ˉˈ˂ʶ˖˄ 

ˋˍʹˊʾʸʶˍʰʽ ˋʶ ˋˎ˄ʻʺˁʶˌ ʲʽ˗ˋʽ˃ʹˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌΦ ɰʰˋʽˁˈˌ ˋˍˈ˔ˇˌ ʶʾ˄ʰʽ ʹ ˎˉˇˁʰˍʱˋˍʰˋʹ ˍˇˎ 

ʰˎˍˇˁʽ˄ʺˍˇˎ ʰˉˈ ˍʹ ʵʹ˃ˈˋʽʰ ˋˎʴˁˇʽ˄˖˄ʾʰΣ ˍˇ ˉʶˊˉʱˍʹ˃ʰ ˁʰʽ ˍˇ ˉˇʵʺ˂ʰˍˇ ˁ ʰʽ ʹ ˋˍˊˇ˒ʺ ˋˍʹ˄ 

ζˉˊˇˋˉʶ˂ʰˋʽ˃ˈˍʹˍʰηΣ ˈˊˇˌ ˉˇˎ ˉˊˇˋʵʾʵʶʽ ʰ˄ʻˊ˖ˉˇˁʶ˄ˍˊʽˁʺ ʵʽʱˋˍʰˋʹ ˋˍˇ ˋ˔ʶʵʽʰˋ˃ˈ ˍ˖˄ 

˃ʶˍʰˁʽ˄ʺˋʶ˖˄ ˍˇˎ ʰˋˍʽˁˇˏ ˔˗ˊˇˎ ˁʰʽ ˍʹˌ ˉʶˊʽ˒ʷˊʶʽʱˌ ˍˇˎ όʅʽˈ˂ʰˌ ˁΦʱΦΣ нлмрύΦ 

 

2.2 ɾʶˍʰˁʾ˄ʹˋʹ ˉʶʸʺ ς ʃʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰ όwalkability) 
ʆˇ ˉʶˊˉʱˍʹ˃ʰ ʰˉˇˍʶ˂ʶʾ ̫ ˄ʰ˄ ʰˉˈ ˍˇˎˌ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊˇˎˌ ˍˊˈˉˇˎˌ ˃ʶˍʰˁʾ˄ʹˋʹˌ ̝ ˖ˊʾˌ ˁˈˋˍˇˌΣ 

ʶ˅ˎˉʹˊʶˍ˗˄ˍʰˌ ˍʽˌ ˉʶˊʽˋˋˈˍʶˊʶˌ ˁʰʻʹ˃ʶˊʽ˄ʷˌ ʰ˄ʱʴˁʶˌ ˍ˖˄ ʰ˄ʻˊ˗ˉ˖˄Φ ʍˌ ζˉʶʸˇʾη ˇˊʾʸˇ˄ˍʰʽ 

ˇʽ ˃ʶˍʰˁʽ˄ˇˏ˃ʶ˄ˇʽ ˁʰˍʱ ˃ʺˁˇˌ ˍʹˌ ˇʵˇˏ ʺ ʱ˂˂ʹˌ ˎˉˇʵˇ˃ʺˌ ˉˇˎ ˉˊˇˇˊʾʸʶˍʰʽ ʴʽʰ ˔ˊʺˋʹ ʰˉˈ 

ˉʶʸˇˏˌΣ ˇʽ ˇˉˇʾˇʽ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˍˇ ˉʶˊˉʱˍʹ˃ʰ ʴʽʰ ˍ˃ʺ˃ʰ ʺ ʴʽʰ ˍˇ ˋˏ˄ˇ˂ˇ ˍʹˌ ˃ʶˍʰˁʾ˄ʹˋʺˌ 

ˍˇˎˌ όTransportation Research Board-HCM, 2010). ʅˏ˃˒˖˄ʰ ˃ʶ ʷ˄ʰ˄ ʶˎˊˏˍʶˊˇ ˇˊʽˋ˃ˈΣ ˖ˌ 

ζ˃ʶˍʰˁʾ˄ʹˋʹ ˉʶʸʺη ˄ ˇʶʾˍʰʽ ʹ ˃ʶˍʰˁʾ˄ʹˋʹ ʶʾˍʶ ˃ʶ ˍʰ ˉˈʵʽʰΣ ʶʾˍʶ ˃ʶ ʰ˃ʰ˅ʾʵʽˇΣ ʶʾˍʶ ˃ʶ ˁʱˉˇʽˇ˄ 

ʱ˂˂ˇ˄ ˍˊˇ˔ʺ˂ʰˍˇ ʶ˅ˇˉ˂ʽˋ˃ˈ ˉˇˎ ʰˉʰʽˍʶʾ ʶ˄ʷˊʴʶʽʰ ʴʽʰ ˁʾ˄ʹˋʹ ʰˉˈ ˍˇ˄ ʾʵʽˇ ˍˇ˄ 

˃ʶˍʰˁʽ˄ˇˏ˃ʶ˄ˇ, ʶˁˍˈˌ ˍˇˎ ˉˇʵʹ˂ʱˍˇˎ (NZ Transport Agency, 2009).  ɴˍˋʽ ˂ˇʽˉˈ˄Σ ʶʾ˄ʰʽ 

˒ʰ˄ʶˊˈ ˈˍʽ ˇʽ ˃ʶˍʰˁʽ˄ʺˋʶʽˌ ˉʶʸʺ ˁʰʽ ˇʽ ˃ʶˍʰˁʽ˄ʺˋʶʽˌ ˃ʶ ˉˇʵʺ˂ʰˍˇ ˋˎʴˁʰˍʰ˂ʷʴˇ˄ˍʰʽ ˋˍʹ˄ 

ʶˎˊˏˍʶˊʹ ʷ˄˄ˇʽʰ ˍʹˌ ˃ʶˍʰˁʾ˄ʹˋʹˌ ˃ʶ ʰ˄ʻˊ˗ˉʽ˄ʹ ʶ˄ʷˊʴʶʽʰ ʺ ʶ˄ʶˊʴʺ ˃ʶˍʰˁʾ˄ʹˋʹ όactive 

transport). 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ ɰ˂ʰˋˍˈ όнллтύ ˎˉʱˊ˔ˇˎ˄ ˉˇ˂˂ʱ ˁʶ˄ʱ ˋˍʽˌ ʴ˄˗ˋʶʽˌ ʴʽʰ ˍʽˌ ˉʰˊʰ˃ʷˍˊˇˎˌ ˍˇˎ 

ˉʶˊˉʰˍʺ˃ʰˍˇˌΣ ˈˉ˖ˌΥ 

¶ ˇʽ ˋˎ˃ˉʶˊʽ˒ˇˊʷˌ ˍˇˎ ˉʶʸˇˏ ˁʰˍʱ ˍʹ ˃ʶˍʰˁʾ˄ʹˋʹ όˍʰ˔ˏˍʹˍʰΣ ˋˍʱˋʹ ˁΦ˂ˉΦύ 

¶ ˇʽ ˃ˇˊ˒ʷˌ ˎˉˇʵˇ˃ʺˌ ˉˇˎ ˉˊˇˍʽ˃ʱ 

¶ ˇ ˍˊˈˉˇˌ ˃ʶ ˍˇ˄ ˇˉˇʾˇ˄ ʶˉʹˊʶʱʸʶˍʰʽ ʰˉˈ ˍʽˌ ˔ˊʺˋʶʽˌ ʴʹˌ 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

¶ ˉˈˍʶ ʶʾ˄ʰʽ ˒ʽ˂ʽˁˈ ˁʰʽ ˉˈˍʶ ʵʶ˄ ʶʾ˄ʰʽ ˍˇ ʰˋˍʽˁˈ ˍˇˉʾˇ 

¶ ˍʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ˇʴʺˌ ˍʹˌ ˉʶʸʺˌ ˃ʶˍʰˁʾ˄ʹˋʹˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʰ ʱ˂˂ʰ ˃ʷˋʰ 

¶ ˍʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ˇʴʺˌ ˃ʽʰˌ ʵʽʰʵˊˇ˃ʺˌ ʰˉˈ ˍˇ˄ ˉʶʸˈ 

¶ ˍʽ ʶ˄ˇ˔˂ʶʾ ˁʰʽ ˍʽ ˉˊˇˋʶ˂ˁˏʶʽ ˍʹ˄ ˉˊˇˋˇ˔ʺ ˍˇˎ ˉʶʸˇˏ 

¶ ˍʽ ˍˇ˄ ʶ˄ʻʰˊˊˏ˄ʶʽ ˁʰʽ ˍˇ ˍˇ˄ ʰˉˇʻʰˊˊˏ˄ʶʽ ˄ʰ ˉʶˊˉʰˍʱ 

ʆˇ ˉʽˇ ˉʽʻʰ˄ˈ˄ ʶʾ˄ʰʽ ˇʽ ʰˉʰ˄ˍʺˋʶʽˌ ˄ʰ ʵʽʰ˒ʷˊˇˎ˄ ʰˉˈ ˍˈˉˇ ˋʶ ˍˈˉˇ ʴʽʰˍʾ ˇʽ ʱ˄ʻˊ˖ˉˇʽ ʵʶ˄ 

ʷ˔ˇˎ˄ ˍʽˌ ʾʵʽʶˌ ˋˎ˄ʺʻʶʽʶˌ ˁʰʽ ʰ˄ʱʴˁʶˌ ˉʰ˄ˍˇˏΦ ɱʾ ˄ʶˍʰʽ ˂ˇʽˉˈ˄ ʰ˄ˍʽ˂ʹˉˍˈ ˈˍʽ ˇ ˈˊˇˌ 

ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰ ʶʾ˄ʰʽ ˉʶˊʾˉ˂ˇˁˇˌ ˁʰʽ ˃ˉˇˊʶʾ ˄ʰ ʶˊ˃ʹ˄ʶˎˍʶʾ ˃ʶ ˉˇ˂˂ˇˏˌ ˍˊˈˉˇˎˌΣ ˗ˋˍʶ ˄ʰ 

ˉʶˊʽʴˊʱ˕ʶʽ ˁʰ˂ˏˍʶˊʰ ˍˇ ˉˈˋˇ ˉˊˇˋʽˍʺ ʶʾ˄ʰʽ ˃ʽʰ ˉˈ˂ʹ ʺ ˃ʽʰ ʴʶʽˍˇ˄ʽʱ ʴʽʰ ˍˇ˄ ˉʶʸˈΦ  

ɶ ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰ ʶʾ˄ʰʽ ʷ˄ʰˌ ˋ˔ʶˍʽˁʱ ˉˊˈˋ˒ʰˍˇˌ ˈˊˇˌ ˁʰʽ ʵʶ˄ ˎˉʱˊ˔ʶʽ ʷ˄ʰˌ ˋʰ˒˗ˌ 

ʵʽʰˍˎˉ˖˃ʷ˄ˇˌ ˇˊʽˋ˃ˈˌΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˃ʽʰ ʷˊʶˎ˄ʰΣ ˉʶˊʽˇ˔ʷˌ ˃ʶ ˎ˕ʹ˂ʺ ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰ 

˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˎˍʷˌ ˉˇˎ ʵʽʰʻʷˍˇˎ˄ ˎ̞ ʹ˂ʺ ˇʽˁʽˋˍʽˁʺ ˉˎˁ˄ˈˍʹˍʰΣ ˃ʾ˅ʹ ˔ˊʺˋʶ˖˄ ʴʹˌ, 

ˋˎ˄ʵʶˋʽ˃ˈˍʹˍʰ ˇʵʽˁˇˏ ʵʽˁˍˏˇˎΣ ˈ˃ˇˊ˒ˇ ʰʽˋʻʹˍʽˁʱ ˁʰʽ ʰˋ˒ʰ˂ʷˌ ˉʶˊʽʲʱ˂˂ˇ˄ (Saelens et al., 

2003). 

ʁ ̔ Lesilie et al. (2006) ʵʽʰˍˎˉ˗˄ˇˎ˄ ˍʹ˄ ʷ˄˄ˇʽʰ ˍʹˌ ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰˌ ˃ʶ ʲʱˋʹ ˍʰ 

˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ ʵˇ˃ʹ˃ʷ˄ˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˁʰʽ ˍ˖˄ ˔ˊʺˋʶ˖˄ ʴʹˌ ̄ ˇˎ ʵʽʶˎˁˇ˂ˏ˄ˇˎ˄ ˍˇˎˌ 

ˁʱˍˇʽˁˇˎˌ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˄ʰ ˉʶˊˉʰˍʺˋˇˎ˄ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ˋ˖˃ʰˍʽˁʺ ˍˇˎˌ ʱˋˁʹˋʹΣ ʰ˄ʰ˕ˎ˔ʺΣ ˁʰʽ 

ˉˊˈˋʲʰˋʹ ˋˍʹ˄ ʶˊʴʰˋʾʰ ˍˇˎˌΣ ʶ˄˗ ̌ Southworth (2005) ʰ˄ˍʽ˂ʺ˒ʻʹˁʶ ˍʹ˄ ʷ˄˄ˇʽʰ ˍʹˌ 

ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰˌ ˖ˌ ̱ ˇ ʲʰʻ˃ˈ ˋˍˇ˄ ˇˉˇʾˇ ˍˇ ʵˇ˃ʹ˃ʷ˄ˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˃ˉˇˊʶʾ ˄ʰ ʁ ˄ʻʰˊˊˏ˄ʶʽ 

ˍˇ ˉʶˊˉʱˍʹ˃ʰΣ ˉʰˊʷ˔ˇ˄ˍʰˌ ʱ˄ʶˋʹ ˁʰʽ ʰˋ˒ʱ˂ʶʽʰ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ˄ʰ ˋˎ˄ʵʷˋʶʽ ˍˇˎˌ 

ʰ˄ʻˊ˗ˉˇˎˌ ˃ʶ ʵʽʱ˒ˇˊˇˎˌ ˉˊˇˇˊʽˋ˃ˇˏˌ ʵʽʰˍʹˊ˗˄ˍʰˌ ʶ˄ʶˊʴˈ ˍˇ ˇˉˍʽˁˈ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍˇˎ 

ˉʶʸˇˏΦ 

ʃʰˊʱ˂˂ʹ˂ʰ ˇʽ Pivo et al. (2011) ɻ ʽʰˍˎˉ˗˄ˇˎ˄ ˍʹ˄ ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰ ˖ˌ ˍˇ ʲʰʻ˃ˈ ̀ ˍˇ˄ ˇˉˇʾˇ 

˃ʽʰ ˉʶˊʽˇ˔ʺ ʶ˄ʻʰˊˊˏ˄ʶʽ ˍˇ ˉʶˊˉʱˍʹ˃ʰ ʴʽʰ ˂ˈʴˇˎˌ ˂ʶʽˍˇˎˊʴʽˁˇˏˌ ʺ ʰ˄ʰ˕ˎ˔ʺˌΦ ɳˉʾˋʹˌ 

ˎˉˇˋˍʹˊʾʸˇˎ˄ ˈˍʽ ˁʱˉˇʽʰ ˒ˎˋʽˁʱ ˁʰʽ ˁˇʽ˄˖˄ʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ʶˉʹˊʶʱʸˇˎ˄ ˍˇ 

ʲʰʻ˃ˈ ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰˌΣ ˈˉ˖ˌ ʹ ˃ʾ˅ʹ ˔ˊʺˋʶ˖˄ ʴʹˌΣ ʹ ˉˎˁ˄ˈˍʹˍʰ ˉ˂ʹʻˎˋ˃ˇˏΣ ʹ 

ˋˎ˄ʵʶˋʽ˃ˈˍʹˍʰ ˍˇˎ ʵʽˁˍˏˇˎΣ ˇ ˁˎˁ˂ˇ˒ˇˊʽʰˁˈˌ ˒ˈˊˍˇˌΣ ˍˇ ˉ˂ʱˍˇˌ ˍ˖˄ ˉʶʸˇʵˊˇ˃ʾ˖˄ ˁʰʽ ʹ 

ˋˎ˄ʷ˔ʶʽʰ ˍˇˎ ʵʽˁˍˏˇˎ ˍˇˎˌ ˁʰʻ˗ˌ ˁʰʽ ʹ ʰˋ˒ʱ˂ʶʽʰ ˁʰʽ ʰʽˋʻʹˍʽˁʺ ˍ̟ ˄ ˇʵ˗˄Φ 

ʅˏ ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʷˊʶˎ˄ʰ ˍ˖˄ Hess et al. (2010) ́  ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰ ˃ˉˇˊʶʾ ˄ʰ ʶˊ˃ʹ˄ʶˎˍʶʾ ˖ˌ 

˃ʽʰ ˉˇʽˇˍʽˁʺ ˁʰʽ ˉˇˋˇˍʽˁʺ ˃ʷˍˊʹˋʹ ˍˇˎ ʲʰʻ˃ˇˏ ˋˍˇ˄ ˇˉˇʾˇ ˃ʽʰ ˉʶˊʽˇ˔ʺ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ 

ʶ˂ˁˎˋˍʽˁʺ ʺ ˈ˔ʽ ˉˊˇˌ ˍˇˎˌ ˉʶʸˇˏˌΦ ʆʰˎˍˈ˔ˊˇ˄ʰΣ ʶˉʽˋʹ˃ʰʾ˄ʶˍʰʽ ˈˍʽ ˇʽ ˉˈ˂ʶʽˌ ʵʶʾ˔˄ˇˎ˄ ˈ˂ˇ ˁʰʽ 

ˉʶˊʽˋˋˈˍʶˊˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˋˍˇ ˉʶˊˉʱˍʹ˃ʰ ˁʰʻ˗ˌ ʹ ˋ˔ʷˋʹ ˉʶˊˉʰˍʺ˃ʰˍˇˌ ˁʰʽ ˁˇʽ˄˖˄ʽˁʺˌ 

ʸ˖˄ˍʱ˄ʽʰˌ ˋˍʽˌ ʴʶʽˍˇ˄ʽʷˌ ʴʾ˄ʶˍʰʽ ˉʽˇ ˋʰ˒ʺˌΦ ʃʰˊʱ˂˂ʹ˂ʰΣ ˇʽ ˉʶˊʽˇ˔ʷˌ ˉˇˎ ʵʽʶˎˁˇ˂ˏ˄ˇˎ˄ ˍʹ˄ 

˃ʶˍʰˁʾ˄ʹˋʹ ˉʶʸʺ ˉˊˇˌ ˍʰ ˁʰˍʰˋˍʺ˃ʰˍʰΣ ˍʹ ʵˇˎ˂ʶʽʱΣ ˍʰ ˋ˔ˇ˂ʶʾʰ ˁʰʽ ˍʽˌ ʶˎˊˏˍʶˊʶˌ 

ˁʰʻʹ˃ʶˊʽ˄ʷˌ ʰ˄ʱʴˁʶˌΣ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˖ˌ ˉʶˊʽˇ˔ʷˌ ˃ʶ ˁʰ˂ˏˍʶˊˇ ˍˊˈˉˇ ʸ˖ʺˌΣ ˎ˕ʹ˂ˈˍʶˊʶˌ 

ˍʽ˃ʷˌ ʰˁʽ˄ʺˍ˖˄ ˁʰʽ ˁʰ˂ˏˍʶˊʰ ʶˉʾˉʶʵʰ ˁˇʽ˄˖˄ʽˁʺˌ ˋˎ˄ˇ˔ʺˌΦ 

ʆʷ˂ˇˌΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ Litman (2021) ́  ʷ˄˄ˇʽʰ ˍʹˌ ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰˌ ˃ˉˇˊʶʾ ˄ʰ ʰˉˇʵˇʻʶʾ 

˃ʷˋʰ ʰˉˈ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍ˖˄ ˋˎ˄ʻʹˁ˗˄ ˉʶˊˉʰˍʺ˃ʰˍˇˌΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ʲʰˋʽˁ˗˄ 

ˉʰˊʰʴˈ˄ˍ˖˄ ˉˇˎ ʶˉʹˊʶʱʸˇˎ˄ ˍʹ ˃ʶˍʰˁʾ˄ʹˋʹ ˉʶʸʺ ˈˉ˖ˌ ʹ ˏˉʰˊ˅ʹ ˎˉˇʵˇ˃ʺˌ ˉʶʸˇʵˊˇ˃ʾ˖˄Σ ʹ 

ˋˎ˄ʵʶˋʽ˃ˈˍʹˍʱ ˍˇˎˌΣ ʹ ʰʾˋʻʹˋʹ ʰˋ˒ʱ˂ʶʽʰˌ ˁˍ˂Φ 

ɮˉ̍ ˍʰ ˉʰˊʰˉʱ˄˖ ˉˊˇˁˏˉˍʶʽ ˈˍʽ ʹ ʷ˄˄ˇʽʰ ˍʹˌ ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰˌ ʶʾ˄ʰʽ ˉˇ˂ˎʵʽʱˋˍʰˍʹ ˁʰʽ 

ˋ˔ʶˍʾʸʶˍʰʽ ˁˎˊʾ˖ˌ ˃ʶ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˉˇˎ ʵʽʰ˃ˇˊ˒˗˄ˇˎ˄ ˍˇ ʰˋˍʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ ˃ʽʰˌ 

ˉʶˊʽˇ˔ʺˌΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ ɾˉʰˊˍʸ˗ˁʰ-ʆˋʽˈ˃ˉˊʰ όнлмоύ ˋˍʹ˄ ʶˊ˃ʹ˄ʶʾʰ ˍʹˌ 

ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰˌ ˃ˉˇˊʶʾ ˄ʰ ʰˉˇʵˇʻʶʾ ˍˈˋˇ ˎˉˇˁʶʽ˃ʶ˄ʽˁˈˌ ˈˋˇ ˁʰʽ ʰ˄ˍʽˁʶʽ˃ʶ˄ʽˁˈˌ 

˔ʰˊʰˁˍʺˊʰˌ ˁʰʻ˗ˌ ʰ˄ˍʽ˂ʹˉˍˇʾ ˉʰˊʱʴˇ˄ˍʶˌ ό˔ˊʺˋʶʽˌ ʴʹˌΣ ˎˉˇʵˇ˃ʷˌ ˉʶʸ˗˄Σ ˋˎ˄ʵʶˍʽˁˈˍʹˍʰ 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

ʵʽˁˍˏ˖˄ ˁΦʰΦύ ˁʰʽ ˎˉˇˁʶʽ˃ʶ˄ʽˁˇʾ ό˒ˈʲˇˌΣ ʰʽˋʻʹˍʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˁΦʰΦύ ʶˉʹˊʶʱʸˇˎ˄ ˍˇ˄ 

ˍˊˈˉˇ ˃ʶˍʰˁʾ˄ʹˋʹˌ ˉʶʸʺΦ 

 

нΦо ʃʶˊˉʰˍʺˋʽ˃ʹ ˉˈ˂ʹ 
άʃʶˊˉʰˍʺˋʽ˃ʹέ ̄ ˈ˂ʹ ˇ˄ˇ˃ʱʸʶˍʰʽ ʹ ˉˈ˂ʹ ˉˇˎ ˉˊˇˋ˒ʷˊʶʽ ˋˍˇˎˌ ˉˇ˂ʾˍʶˌ ˍʹˌ ʷ˄ʰ ʰˋ˒ʰ˂ʷˌ ˁʰʽ 

ʱ˄ʶˍˇ ˉʶˊˉʱˍʹ˃ʰ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʷ˔ˇˎ˄ ʶˎˁˇ˂ˈˍʶˊʹ ˉˊˈˋʲʰˋʹ ˋʶ ʰʴʰʻʱ ˁʰʽ ˎˉʹˊʶˋʾʶˌ 

(Transport for London, 2004). ɶ ˉʶˊˉʰˍʺˋʽ˃ʹ ˉˈ˂ʹ ʵʾ˄ʶʽ ˉˊˇˍʶˊʰʽˈˍʹˍʰ ˋˍˇ˄ ʱ˄ʻˊ˖ˉˇ 

˃ʶʽ˗˄ˇ˄ˍʰˌ ˍʹ ˔ˊʺˋʹ ʰˎˍˇˁʽ˄ʺˍˇˎΦ ɳʾ˄ʰʽ ˋ˔ʶʵʽʰˋ˃ʷ˄ʹ ˗ˋˍʶ ˄ʰ ʶ˅ˎˉʹˊʶˍʶʾ ˈ˂ˇˎˌ ˍˇˎˌ 

ˁʰˍˇʾˁˇˎˌ ˍʹˌ ˉˈ˂ʹˌΣ ʰˁˈ˃ʰ ˁʰʽ ˍʽˌ ʶˎʱ˂˖ˍʶˌ ˇ˃ʱʵʶˌ ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏΣ ˈˉ˖ˌ ʱˍˇ˃ʰ ˃ʶ 

ˁʽ˄ʹˍʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰΦ  

ʅˏ˃˒˖˄ʰ ˃ʶ ˃ʽʰ ʷˊʶˎ˄ʰ ʰˉˈ ˍˇ ˍ˃ʺ˃ʰ ˃ʶˍʰ˒ˇˊ˗˄ ˍ˖˄ ɶ˄˖˃ʷ˄˖˄ ʃˇ˂ʽˍʶʽ˗˄ ˍʹˌ ɮ˃ʶˊʽˁʺˌ 

(2015ύ ˇʽ ʱ˄ʻˊ˖ˉˇʽ ˔ˊʶʽʱʸˇ˄ˍʰʽ ˉˈ˂ʶʽˌ ˁʰʽ ˁˇʽ˄ˈˍʹˍʶˌ ˈˉˇˎ ˇʽ ʵˊˈ˃ˇʽ ʶʾ˄ʰʽ ʰˋ˒ʰ˂ʶʾˌΣ 

ˉˊˇˋʲʱˋʽ˃ˇʽ ˁʰʽ ʱ˄ʶˍˇʽ ʴʽʰ ˈ˂ˇˎˌ ˍˇˎ ˔ˊʺˋˍʶˌΦ ʆʰ ˇ˒ʷ˂ʹ ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ ˍʹ  

ʵʹ˃ʽˇˎˊʴʾʰ ˍʷˍˇʽ˖˄ ˉˈ˂ʶ˖˄ ʶʾ˄ʰʽ ˉˇ˂˂ʱΦ ɮˊ˔ʽˁʱΣ ˉʰˊʷ˔ʶˍʰʽ ʰˋ˒ʰ˂ʷˋˍʶˊˇ ˉʶˊʽʲʱ˂˂ˇ˄ ʴʽʰ 

ˉʁ ˊˉʱˍʹ˃ʰ ˁʰʽ ˉˇʵʹ˂ʰˋʾʰ ˁʰʽ ʷˍˋʽ ˃ʶʽ˗˄ʶˍʰʽ ʹ ˉʽʻʰ˄ˈˍʹˍʰ ʶ˃ˉ˂ˇˁʺˌ ʶ˄ˈˌ ˉʶʸˇˏ ʺ 

ˉˇʵʹ˂ʱˍʹ ˋʶ ˍˊˇ˔ʰʾˇ ʰˍˏ˔ʹ˃ʰ ʺ ˍˊʰˎ˃ʰˍʽˋ˃ˈΦ ʃʰˊʱ˂˂ʹ˂ʰΣ ˎˉʱˊ˔ʶʽ ˁʰ˂ˏˍʶˊʹ ˉˊˈˋʲʰˋʹ ˋʶ 

ˉʶˊʽˋˋˈˍʶˊˇˎˌ ˉˊˇˇˊʽˋ˃ˇˏˌΣ ˃ʶ ˉʶˊʽˋˋˈˍʶˊʶˌ ʶˉʽ˂ˇʴʷˌ ˃ʶˍʰˁʾ˄ʹˋʹˌ ˔˖ˊʾˌ ˄ʰ ʰ˄ʰʴˁʱʸˇ˄ˍʰʽ 

ˇʽ ˁʱˍˇʽˁˇʽ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˄ ˍˇ ʰˎˍˇˁʾ˄ʹˍˇΦ ɳˉʽˉ˂ʷˇ˄Σ ˇʽ ʱ˄ʻˊ˖ˉˇʽ ʶʾ˄ʰʽ ˉʶˊʽˋˋˈˍʶˊˇ 

ˋ˖˃ʰˍʽˁʱ ʶ˄ʶˊʴˇʾΣ ʲʶ˂ˍʽ˗˄ˇ˄ˍʰˌ ˍʹ˄ ˎʴʶʾʰ ˍˇˎˌ ˁʰʽ ʴʶ˄ʽˁˈˍʶˊʰ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍʹˌ ʸ˖ʺˌ ˍˇˎˌΦ 

ʆʷ˂ˇˌΣ ʷ˄ʰ ˁʰ˂ˈ ˇʵʽˁˈ ʵʾˁˍˎˇΣ ˒ʽ˂ʽˁˈ ˉˊˇˌ ˍˇ˄ ʱ˄ʻˊ˖ˉˇ ˉʰˊʷ˔ʶʽ ʾˋʶˌ ʶˎˁʰʽˊʾʶˌ ʴʽʰ ˈ˂ˇˎˌΣ 

ʰˁˈ˃ʰ ˁʰʽ ʴʽʰ ʱˍˇ˃ʰ ˃ʶ ʵʽʱ˒ˇˊʰ ˁʽ˄ʹˍʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰΦ 

ʁ ˋ˔ʶʵʽʰˋ˃ˈˌ ˍ˖˄ ˇʵʽˁ˗˄ ʵʽˁˍˏ˖˄ ˁʰʽ ˁʰˍΩ ʶˉʷˁˍʰˋʹ ˍ˖˄ ˉˈ˂ʶ˖˄ ˉˊʷˉʶʽ ˄ʰ ˉˊˇˋ˒ʷˊʶʽ 

ʱ˄ʶˋʹ ˁʰʽ ʰˋ˒ʱ˂ʶʽʰΦ ɮˊ˔ʽˁʺ ˉˊˇːˉˈʻʶˋʹ ʶʾ˄ʰʽ ʹ ʵʹ˃ʽˇˎˊʴʾʰ ʱ˃ʶˋ˖˄ ˉˊˇˋʲʱˋʶ˖˄ ˋʶ 

ʵʹ˃ˇ˒ʽ˂ʶʾˌ ˉˊˇˇˊʽˋ˃ˇˏˌΣ ˈˉ˖ˌ ˋ˔ˇ˂ʶʾʰΣ ˎˉʹˊʶˋʾʶˌ ˁˍ˂ΦΣ ʶ˅ʰˋ˒ʰ˂ʾʸˇ˄ˍʰˌ ˇ˃ʰ˂ʷˌ ʵʽʰʵˊˇ˃ʷˌ 

˔˖ˊʾˌ ʶ˃ˉˈʵʽʰΣ ʰˋ˒ʰ˂ʶʾˌ ˇʵʽˁʷˌ ʵʽʰˋˍʰˎˊ˗ˋʶʽˌΣ ˇʽ ˇˉˇʾʶˌ ʶˉʽˍˎʴ˔ʱ˄ˇ˄ˍʰʽ ˃ʶ ˍʽˌ ˁʰˍʱ˂˂ʹ˂ʶˌ 

ʵʽʰʲʱˋʶʽˌΣ ˋʺ˃ʰ˄ˋʹ ˁʰʽ ˋʹ˃ʰˍˇʵˈˍʹˋʹ, ˃ʶʴʱ˂ʰ ˉʶʸˇʵˊˈ˃ʽʰ ˗ˋˍʶ ˄ʰ ʵʽʶˎˁˇ˂ˏ˄ʶˍʰʽ ʹ 

ʵʽʷ˂ʶˎˋʹ ʰ˄ʰˉʹˊʽˁ˗˄ ʰ˃ʰ˅ʽʵʾ˖˄ ˁʰʽ ˋˎ˄ʱ˃ʰ ˄ʰ ˎˉʱˊ˔ʶʽ ʵʽʰ˔˖ˊʽˋ˃ˈˌ ʰˉˈ ˍʹ˄ ˁˎˁ˂ˇ˒ˇˊʾʰ 

ˍ˖˄ ʰˎˍˇˁʽ˄ʺˍ˖˄Φ ɳˉʽˉ˂ʷˇ˄Σ ˉˊʷˉʶʽ ˄ʰ ʰ˄ʰˉˍˏˋˋʶˍʰʽ ʹ ʽˁʰ˄ˈˍʹˍʰ ʰ˄ˍʾ˂ʹ˕ʹˌ ˍʹˌ 

ʶʽˋʶˊ˔ˈ˃ʶ˄ʹˌ ˁˎˁ˂ˇ˒ˇˊʾʰˌ ˍˈˋˇ ˍ˖˄ ˉʶʸ˗˄ ˈˋˇ ˁʰʽ ˍ˖˄ ˉˇʵʹ˂ʱˍ˖˄ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ 

ʹ˃ʷˊʰˌ ˁʰʽ ˍʹˌ ˄ˏ˔ˍʰˌΦ ʃʰˊʱ˂˂ʹ˂ʰΣ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍʹ ʹ ˉˊˈˋʲʰˋʹ ˋʶ ˁʰ˂ʱ ʵʽʰˍʹˊʹ˃ʷ˄ʰ 

ˉʶʸˇʵˊˈ˃ʽʰ ˁʰʽ ˊʱ˃ˉʶˌ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˉˊʷˉʶʽ ˄ʰ ˎˉʱˊ˔ʶʽ ʶˉʰˊˁʺˌ ˔ˊˈ˄ˇˌ ʴʽʰ ˍʹ ʵʽʷ˂ʶˎˋʹ 

ˍ˖˄ ˉʶʸ˗˄ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵʽʰˋˍʰˎˊ˗ˋʶ˖˄ ʶʾˍʶ ˉˊˈˁʶʽˍʰʽ ʴʽʰ ʵʽʱʲʰˋʹ ˃ʶ ˒˖ˍʶʽ˄ˈ ˋʹ˃ʰˍˇʵˈˍʹ 

ʶʾˍʶ ˈ˔ʽΦ ʆʷ˂ˇˌΣ ʹ ˏˉʰˊ˅ʹ ˋʹ˃ʰˍˇʵˇˍ˗˄Σ ʵʽʰʵˊˇ˃˗˄ ˉˇʵʹ˂ʱˍˇˎ ˅ʶ˔˖ˊʽˋˍ˗˄ ʰˉˈ ˍʹ˄ 

ˁˎˁ˂ˇ˒ˇˊʾʰ ˇ˔ʹ˃ʱˍ˖˄ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ʹ ˋˎ˄ʶ˔ʺˌ ʲʶ˂ˍʾ˖ˋʹ ˍ˖˄ ˎˉˇʵˇ˃˗˄Σ ˈˉ˖ˌ 

ˉʶʸˇʵˊˈ˃ʽʰΣ ʵʽʰʲʱˋʶʽˌ ˁˍ˂ΦΣ ˁˊʾ˄ʶˍʰʽ ʰ˄ʰʴˁʰʾʰ ʴʽʰ ˍʹ ʵʽʰ˃ˈˊ˒˖ˋʹ ˉˈ˂ʶ˖˄ ˒ʽ˂ʽˁ˗˄ ˉˊˇˌ ˍˇ˄ 

ʱ˄ʻˊ˖ˉˇ όU.S. Department of Transportation, 2015). 

ʅʹ˃ʰ˄ˍʽˁˈ ʶʾ˄ʰʽ ˇ ˋ˔ʶʵʽʰˋ˃ˈ ˍ˖˄ ˉʶˊˉʰˍʺˋʽ˃˖˄ ˉˈ˂ʶ˖˄ ˄ʰ ʴʾ˄ʶˍʰʽ ˉʱ˄ˍʰ ˉˊˇˌ ˈ˒ʶ˂ˇˌ ˍ˖˄ 

ˁʰˍˇʾˁ˖˄ ˍʹˌΦ ʍˋˍˈˋˇΣ ˉʰˊʰˍʹˊʶʾˍʰʽ ˈˍʽ ˇʽ ʱ˄ʻˊ˖ˉˇʽ ʷ˔ˇˎ˄ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʰ˄ʱʴˁʶˌ 

˃ʶˍʰˁʾ˄ʹˋʹˌ ˁ ʰʽ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˋˎ˃ˉʶˊʽ˒ˇˊʷˌΦ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ʷ˄ʰˌ ʹ˂ʽˁʽ˖˃ʷ˄ˇˌ ˔ˊʶʽʱʸʶˍʰʽ 

ˉʶˊʽˋˋˈˍʶˊˇ ˔ˊˈ˄ˇ ˗ˋˍʶ ˄ʰ ʵʽʰˋ˔ʾˋʶʽ ˃ʽʰ ʵʽʱʲʰˋʹ ˃ʶ ʱ˄ʶˋʹ ˁʰʽ ʰˋ˒ʱ˂ʶʽʰ ʰˉˈ ˈˍʽ ʷ˄ʰˌ 

˃ʷˋˇˌ ʶ˄ʺ˂ʽˁʰˌΦ ɱʾ˄ʶˍʰʽ ʰ˄ˍʽ˂ʹˉˍˈ ˈˍʽ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˁˏ˕ˇˎ˄ ˉˊˇʲ˂ʺ˃ʰˍʰ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍʹ˄ 

ʶ˂˂ʽˉʺ ˎ˒ʽˋˍʱ˃ʶ˄ʹ ˎˉˇʵˇ˃ʺ ʴʽʰ ˃ʶˍʰˁʾ˄ʹˋʹ ˉʶʸʺΣ ˍʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍ˖˄ ˇʵʹʴ˗˄ ˁʰʽ ˍʹ˄ 

ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍ˖˄ ˉʶʸ˗˄Φ ʆʰ ˉˊˇʲ˂ʺ˃ʰˍʰ ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ ˍʹ˄ ʶ˂˂ʽˉʺ ˎ˒ʽˋˍʱ˃ʶ˄ʹ 

ˎˉˇʵˇ˃ʺ ʴʽʰ ˃ʶˍʰˁʾ˄ʹˋʹ ˉʶʸʺ ʶ˄ʵʶʽˁˍʽˁʱ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ʹ ʰˉˇˎˋʾʰ ˉʶʸˇʵˊˇ˃ʾ˖˄, 

ˉʶʸˇʵˊˈ˃ʽʰ ˃ʽˁˊʱ ˗ˋˍʶ ˄ʰ ˉʰˊʶ˃ˉˇʵʾʸʶˍʰʽ ʹ ˇ˃ʰ˂ʺ ˃ʶˍʰˁʾ˄ʹˋʹ ˍ˖˄ ˉʶʸ˗˄Σ ˉʶʸˇʵˊˈ˃ʽʰ ˃ʶ 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

ʶ˃ˉˈʵʽʰ ʺ ˃ʶ ˁʰˁʺ ˋˎ˄ˍʺˊʹˋʹΣ ʰ˄ʶˉʰˊˁʺˌ ˒˖ˍʽˋ˃ˈˌΣ ˔ʰ˃ʹ˂ʺ ˋˎ˄ʵʶˋʽ˃ˈˍʹˍʰ ˃ʶ ˂ʾʴʶˌ 

ʵʽʰʲʱˋʶʽˌΦ ʍˌ ˉˊˇˌ ˍʹ˄ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍ˖˄ ˇʵʹʴ˗˄ ˍʰ ˉˊˇʲ˂ʺ˃ʰˍʰ ˉˇˎ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ʶʾ˄ʰʽ ʹ 

˃ʹ ˉʰˊʰ˔˗ˊʹˋʹ ˉˊˇˍʶˊʰʽˈˍʹˍʰˌ ˋˍˇˎˌ ˉʶʸˇˏˌΣ ʹ ʰ˄ʱˉˍˎ˅ʹ ˃ʶʴʱ˂ʹˌ ˍʰ˔ˏˍʹˍʰˌΣ ʹ 

ʰ˄ʱˊ˃ˇˋˍʹ ˇʵʽˁʺ ˋˎ˃ˉʶˊʽ˒ˇˊʱΣ ˈˉ˖ˌ ˉʰˊʰʲʾʰˋʹ ˋʹ˃ʱˍ˖˄ ˁʰʽ ˒˖ˍʶʽ˄ˇˏ ˋʹ˃ʰˍˇʵˈˍʹΣ 

ʰˎ˅ʱ˄ˇ˄ˍʰˌ ˍˇ˄ ˁʾ˄ʵˎ˄ˇ ˉˊˈˁ˂ʹˋʹˌ ʰˍˎ˔ʺ˃ʰˍˇˌ ˃ʶ ʶ˃ˉ˂ˇˁʺ ˉʶʸˇˏ ʺ ˉˇʵʹ˂ʱˍʹΦ ʆʷ˂ˇˌΣ 

ˉˇ˂˂ʷˌ ˒ˇˊʷˌ ʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍ˖˄ ˉʶʸ˗˄ ˃ˉˇˊʶʾ ˄ʰ ʻʷˋʶʽ ˋʶ ˁʾ˄ʵˎ˄ˇ ˍʹ˄ ʰˁʶˊʰʽˈˍʹˍʰ ˍˇˎˌΣ 

ˈˉ˖ˌ ʹ ʵʽʱˋ˔ʽˋʹ ˍ˖˄ ˇʵ˗˄ ˁʰʻ˗ˌ ʵʽʷˊ˔ʶˍʰʽ ʰˎˍˇˁʾ˄ʹˍˇ ʺ ʱ˂˂ˇ ˈ˔ʹ˃ʰΣ ʹ ˃ʶʽ˖˃ʷ˄ʹ ʰ˄ˍʾ˂ʹ˕ʹ 

ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ʵʽʰʻʷˍʶʽ ˇ ˉʶʸˈˌ ˁʰʽ ʹ ʰ˄ˎˉʰˁˇʺ ˋˍˇˎˌ ˒˖ˍʶʽ˄ˇˏˌ ˋʹ˃ʰˍˇʵˈˍʶˌ όU.S. 

Department of Transportation, 2015).  

 

нΦоΦм ʃ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰ ˍ˖˄ ˉʶˊˉʰˍʺˋʽ˃˖˄ ˉˈ˂ʶ˖˄ 
ʆˇ ˉʶˊˉʱˍʹ˃ʰ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ˎʴʽʷˌ ˍˊˈˉˇ ˃ʶˍʰ˒ˇˊʱˌ ˉˊˇˋ˒ʷˊˇ˄ˍʰˌ ʰˊˁʶˍʱ ˉ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰ 

ˋˍˇ˄ ʱ˄ʻˊ˖ˉˇΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˁʱˉˇʽʰ ʱˊʻˊʰ ˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ˇ˒ʷ˂ʹ ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ ˍʹ 

˃ʶˍʰˁʾ˄ʹˋʹ ˉʶʸʺ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˉʰˊʰˁʱˍ˖Φ 

1. ʇʴʶʾʰ: ɳʾ˄ʰʽ ʶˎˊʷ˖ˌ ʴ˄˖ˋˍˈ ˈˍʽ ˇ ˋˏʴ˔ˊˇ˄ˇˌ ˍˊˈˉˇˌ ʸ˖ʺˌ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʹ˄ ˁʰˁʺ 

ʵʽʰˍˊˇ˒ʺ ˇʵʹʴˇˏ˄ ˋˍʹ˄ ˉʰ˔ˎˋʰˊˁʾʰ ˁʰʽ ˋʶ ʱ˂˂ʰ ˉˊˇʲ˂ʺ˃ʰˍʰ ˎʴʶʾʰˌΦ ɶ ʴʶ˄ʽˁˈˍʶˊʹ 

ʽʰˍˊʽˁʺ ˋˎ˃ʲˇˎ˂ʺ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ʰˎˍ˗˄ ˍ˖˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ ʶʾ˄ʰʽ ʹ ʱˋˁʹˋʹ ˁʰʽ 

ʶʽʵʽˁˈˍʶˊʰ ˍˇ ˉʶˊˉʱˍʹ˃ʰΦ ɮ˄ ˁʰʽ ˎˉʱˊ˔ˇˎ˄ ˉˇ˂˂ˇʾ ˍˊˈˉˇʽ ˒ˎˋʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌΣ 

ˍˇ ˉʶˊˉʱˍʹ˃ʰ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ˄ ʰˉˈ ˍˇˎˌ ˉʽˇ ˉˊʰˁˍʽˁˇˏˌ ˍˊˈˉˇˎˌ ʱʻ˂ʹˋʹˌΦ 

ɳ˄ʵʶʾˁ˄ˎˍʰʽ ˋˍˇˎˌ ʹ˂ʽˁʽ˖˃ʷ˄ˇˎˌ, ˋʶ ʱˍˇ˃ʰ ˃ʶ ˔ʰ˃ʹ˂ˈ ʶʽˋˈʵʹ˃ʰ ˁʰʽ ʴʶ˄ʽˁˈˍʶˊʰ ˋʶ 

ʰ˄ʻˊ˗ˉˇˎˌ ˉˇˎ ʵʶ˄ ʷ˔ˇˎ˄ ˍʹ˄ ʵˎ˄ʰˍˈˍʹˍʰ ʱʻ˂ʹˋʹˌ ˋʶ ʴˎ˃˄ʰˋˍʺˊʽʰΣ ʰʻ˂ʹˍʽˁʱ 

ˁʷ˄ˍˊʰ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ˋʶ ʰˎˍˇˏˌ ˉˇˎ ʵʶ˄ ʵʽʰʻʷˍˇˎ˄ ʶ˅ˇˉ˂ʽˋ˃ˈ ʶˁʴˏ˃˄ʰˋʹˌΦ ʁʽ 

ʶʽʵʽˁˇʾ ˎʴʶʾʰˌ ˉʽˋˍʶˏˇˎ˄ ˈˍʽ ʹ ʵʹ˃ʽˇˎˊʴʾʰ ˁʰˍʱ˂˂ʹ˂˖˄ ˎˉˇʵˇ˃˗˄ ʴʽʰ ˉʶˊˉʱˍʹ˃ʰ 

ˁʰʽ ˉˇʵʺ˂ʰˍˇ ˃ˉˇˊˇˏ˄ ˄ʰ ˋˎ˃ʲʱ˂˂ˇˎ˄ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʵʹ˃ˈˋʽʰˌ ˎʴʶʾʰˌ ˁʰʽ 

ʴʶ˄ʽˁˈˍʶˊʰ ˋʶ ʷ˄ʰ˄ ˉʽˇ ˎʴʽʺ ˍˊˈˉˇ ʸ˖ʺˌ (Sallis et al., 2008).  

2. ʁʽˁˇ˄ˇ˃ʾʰ: ɶ ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰ ʷ˔ʶʽ ˁʰʽ ˉˇ˂˂ʱ ˇʽˁˇ˄ˇ˃ʽˁʱ ˇ˒ʷ˂ʹ ˍˈˋˇ ʴʽʰ ˍˇ˄ 

ʱ˄ʻˊ˖ˉˇ ˈˋˇ ˁʰʽ ʴʽʰ ˍʹ˄ ʶˎˊˏˍʶˊʹ ˁˇʽ˄˖˄ʾʰΦ ɴ˔ʶʽ ˉʰˊʰˍʹˊʹʻʶʾ ˈˍʽ ˇʽ ˉʶˊˉʰˍʺˋʽ˃ʶˌ 

ˉˈ˂ʶʽˌ ˉˊˇˋʶ˂ˁˏˇˎ˄ ˉʶˊʽˋˋˈˍʶˊˇ ˇʽˁˇ˄ˇ˃ʽˁʱ ʶˏˉˇˊˇˎˌ ʰ˄ʻˊ˗ˉˇˎˌΦ ʁʽ ˍˇˉʽˁʷˌ 

ʶˉʽ˔ʶʽˊʺˋʶʽˌ ˁʰʽ ˍʰ ˁʰˍʰˋˍʺ˃ʰˍʰ ʶ˄ʽˋ˔ˏˇ˄ˍʰʽ ˇʽˁˇ˄ˇ˃ʽˁʱ ˁʰʻ˗ˌ ˇʽ ˁʱˍˇʽˁˇʽ 

ˉʰˊʰ˃ʷ˄ˇˎ˄ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ̱ ˇˎˌΣ ˔˖ˊʾˌ ˄ʰ ˔ˊʶʽʱʸˇ˄ˍʰʽ ˄ʰ ˃ʶˍʰʲˇˏ˄ ˋʶ ʱ˂˂ʹ ˉʶˊʽˇ˔ʺ 

ʴʽʰ ˄ʰ ˁʰ˂ˏ˕ˇˎ˄ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍˇˎˌΦ ɳˉʽˉˊˈˋʻʶˍʰ ʹ ˃ʶʽ˖˃ʷ˄ʹ ˔ˊʺˋʹ ˍˇˎ ʰˎˍˇˁʽ˄ʺˍˇˎ 

ˁʰʽ ˍ˖˄ ˃ʷˋ˖˄ ʶ˅ʰˋ˒ʰ˂ʾʸʶʽ ˋˍˇˎˌ ʰ˄ʻˊ˗ˉˇˎˌ ˂ʽʴˈˍʶˊʰ ʷ˅ˇʵʰ ˃ʶˍʰˁʾ˄ʹˋʹˌ 

(Cummins et al., 2015). ɴˊʶˎ˄ʶˌ ʷ˔ˇˎ˄ ʵʶʾ˅ʶʽ ˈˍʽ ʹ ʰˎ˅ʹ˃ʷ˄ʹ ˃ʶˍʰˁʾ˄ʹˋʹ ˉʶʸʺ ʷ˔ʶʽ ˖ˌ 

ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹ ˃ʶʾ˖ˋʹ ˍʹˌ ˔ˊʺˋʹˌ ˍˇˎ ʰˎˍˇˁʽ˄ʺˍˇˎ ˁʰʽ ˍ˖˄ ˂ʶʽˍˇˎˊʴʽˁ˗˄ ˍˇˎ 

ʵʰˉʰ˄˗˄ (Litman, 2018). ɳˉʾˋʹˌ ʹ ˔ˊʺˋʹ ˍ˖˄ ˇ˔ʹ˃ʱˍ˖˄ ʶˉʽ˒ʷˊʶʽ ʶˉʽˉˊˈˋʻʶˍʰ 

ʷ˅ˇʵʰΣ ˈˉ˖ˌ ʵʽˈʵʽʰΣ ˉʱˊˁʽ˄ʴˁ ˁʰʽ ʶ˄ʵʶ˔ˈ˃ʶ˄ʶˌ ʲ˂ʱʲʶˌ (Murphy et al.,1998 ; Litman, 

2021). 

3. ʃʶˊʽʲʱ˂˂ˇ˄: ɶ ˃ʶʽ˖˃ʷ˄ʹ ˔ˊʺˋʹ ˍ˖˄ ˇ˔ʹ˃ʱˍ˖˄ ʴʶ˄ʽˁˈˍʶˊʰ ˋˎ˄ʶˉʱʴʶˍʰʽ ˃ʶ ˃ʶʾ˖ˋʹ 

ʻˇˊˏʲˇˎ ˁʰʽ ˁʰˍΩ ʶˉʷˁˍʰˋʹ ˍʹˌ ˊˏˉʰ˄ˋʹˌΦ ɶ ˃ʶˍʰˁʾ˄ʹˋʹ ˉʶʸʺ ˁʰʽ ʹ ˔ˊʺˋʹ 

ˉˇʵʹ˂ʱˍˇˎ ˋˍʽˌ ˉʶˊˉʰˍʺˋʽ˃ʶˌ ˉˈ˂ʶʽˌ ʷ˔ˇˎ˄ ʶ˂ʰ˔ʽˋˍˇˉˇʽʺˋʶʽ ˍʹ˄ ˔ˊʺˋʹ ʰˎˍˇˁʽ˄ʺˍˇˎ 

ˁʰʽ ˍ˖˄ ʵʹ˃ˇˋʾ˖˄ ˃ʷˋ˖˄ ˃ʶˍʰ˒ˇˊʱˌΣ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹ˄ ˃ʶʾ˖ˋʹ ˍ˖˄ ʶˁˉˇ˃ˉ˗˄ 

ˊˏˉ˖˄ (Cummins et al., 2015).  

4. ɼˇʽ˄˖˄ʾʰ: ʁʽ ˉʶˊˉʰˍʺˋʽ˃ʶˌ ˉˈ˂ʶʽˌ ˈˉ˖ˌ ʶʾ˄ʰʽ ˒ˎˋʽˁˈ ˇʵʹʴˇˏ˄ ˋʶ ˉʶˊʽˋˋˈˍʶˊʶˌ 

ˁˇʽ˄˖˄ʽˁʷˌ ˋˎ˄ʰ˄ʰˋˍˊˇ˒ʷˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ˁʰˍˇʾˁ˖˄ ˁʰʽ ˍ˖˄ ʶˉʽˋˁʶˉˍ˗˄ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ 

ˍʹ˄ ˁʰ˂ˏˍʶˊʹ ʴ˄˖ˊʽ˃ʾʰ ˍˇˎˌΦ ɳˉʽˉˊˈˋʻʶˍʰΣ ʴ˄˖ˊʾʸˇ˄ˍʰˌ ˍˇˎˌ ʴʶʾˍˇ˄ʶˌ ˁʰʽ ˍˇ 

ʶˎˊˏˍʶˊˇ ˉʶˊʽʲʱ˂˂ˇ˄ ʶ˅ʰˋ˒ʰ˂ʾʸʶʽ ˋˍˇˎˌ ˉˇ˂ʾˍʶˌ ˍˇ ʰʾˋʻʹ˃ʰ ˍʹˌ ʰˋ˒ʱ˂ʶʽʰˌ ˁʰʽ ˍʹˌ 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

ʶ˃ˉʽˋˍˇˋˏ˄ʹˌΦ ʆʰˎˍˈ˔ˊˇ˄ʰΣ ʷ˔ʶʽ ˉʰˊʰˍʹˊʹʻʶʾ ˈˍʽ ˋʶ ʰˎˍʷˌ ˍʽˌ ʴʶʽˍˇ˄ʽʷˌ ˍʰ ʶˉʾˉʶʵʰ 

ˍʹˌ ʶʴˁ˂ʹ˃ʰˍʽˁˈˍʰˌ ˁʰʽ ˍʹˌ ʲʾʰˌ ʷ˔ˇˎ˄ ˃ʶʽ˖ʻʶʾ ʶ˄˗ ʰ˄ˍʾʻʶˍʰ ˇʽ ˒ʽ˂ʾʶˌ ˁʰʽ ˇʽ 

ʵʽʰˉˊˇˋ˖ˉʽˁʷˌ ˋ˔ʷˋʶʽˌ ʴʾ˄ˇ˄ˍʰʽ ˈ˂ˇ ˁʰʽ ˉʽˇ ʽˋ˔ˎˊʷˌΦ  ɾʶ ʱ˂˂ʰ ˂ˈʴʽʰ ʲʶ˂ˍʽ˗˄ʶˍʰʽ ʹ 

ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˍ˖˄ ʰ˄ʻˊ˗ˉ˖˄ ˁʰʻ˗ˌ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ʽˋ˔ˎˊˇʾ ˁˇʽ˄˖˄ʽˁʺ ʵʶˋ˃ˇʾ 

(Cummins et al., 2015). 

 

нΦоΦн ʋʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍ˖˄ ˉʶˊˉʰˍʺˋʽ˃˖˄ ˉˈ˂ʶ˖˄ 
ɮˊˁʶˍʷˌ ʷˊʶˎ˄ʶˌ ˉˇˎ ʷ˔ˇˎ˄ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ˃ʷ˔ˊʽ ˋʺ˃ʶˊʰΣ ʵʶʾ˔˄ˇˎ˄ ˈˍʽ ʲʰˋʽˁˈˌ 

ˉʰˊʱʴˇ˄ˍʰˌ ʴʽʰ ˍʹ˄ ˉʶʸʺ ˃ʶˍʰˁʾ˄ʹˋʹ ʶʾ˄ʰʽ ʹ ʰˉˈˋˍʰˋʹ ˃ʶˍʰ˅ˏ ʰ˒ʶˍʹˊʾʰˌ ˁʰʽ ˉˊˇˇˊʽˋ˃ˇˏΣ 

ʶ˄˗ ʱ˂˂ˇʽ ˉʰˊʱʴˇ˄ˍʶˌ ˈˉ˖ˌ ʹ ʰˋ˒ʱ˂ʶʽʰ ˁʰʽ ˇʽ ˁʰʽˊʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ʰˉˇˍʶ˂ˇˏ˄ ʵʶˎˍʶˊʶˏˇˎˋʰ 

ˋʹ˃ʰˋʾʰ (Komanoff et al., 1993). ɮ˄ˍʾʻʶˍʰΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ Jaskiewicz (2001) ʹ ʰˉˈˋˍʰˋʹ 

˖ˌ ˃ʶ˃ˇ˄˖˃ʷ˄ˇˌ ˉʰˊʱʴˇ˄ˍʰˌ ʵʶ˄ ʰˉˇˍʶ˂ʶʾ ˁˊʽˍʺˊʽˇ ʴʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʽ ˉˊˈʲ˂ʶ˕ʹ ˍʹˌ 

˃ʶˍʰˁʾ˄ʹˋʹˌ ˉʶʸʺΦ ʃʰˊʱ˂˂ʹ˂ʰΣ ˎˉˇˋˍʹˊʾʸʶʽ ˈˍʽ ʹ ˉˇʽˈˍʹˍʰ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˁʾ˄ʹˋʹˌ  

˃ˉˇˊʶʾ ˄ʰ ʶˉʹˊʶʱˋʶʽ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˍˇˎ ˃ʷˋˇˎ ˃ʶˍʰˁʾ˄ʹˋʹˌΦ  

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ Southworth (2005) ̱ ʰ ʲʰˋʽˁʱ ˁˊʽˍʺˊʽʰ ˉˇˎ ˉˊʷˉʶʽ ˄ʰ ʵʽʰʻʷˍʶʽ ʷ˄ʰ ʵʾˁˍˎˇ 

ˋʶ ˃ʽʰ ˉʶˊˉʰˍʺˋʽ˃ʹ ˉˈ˂ʹ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˉʰˊʰˁʱˍ˖Φ 

ü ʅˎ˄ʵʶˋʽ˃ˈˍʹˍʰ όConnectivity) 

ɶ ˋˎ˄ʵʶˋʽ˃ˈˍʹˍʰ ˍˇˎ ʵʽˁˍˏˇˎ ʰˉˇˍʶ˂ʶʾ ʲʰˋʽˁˈ ˁˊʽˍʺˊʽˇ ʴʽʰ ˍʹ˄ ʱ˃ʶˋʹ ˁʰʽ ʶˏˁˇ˂ʹ 

˃ʶˍʰˁʾ˄ʹˋʹ ˍ˖˄ ˉʶʸ˗˄Φ ɳˉʽˍˎʴ˔ʱ˄ʶˍʰʽ ˃ʶ ˍʹ˄ ˏˉʰˊ˅ʹ ʶˉʰˊˁ˗˄ ˔˗ˊ˖˄ ˁʾ˄ʹˋʹˌΣ ˍʰ 

ˁʰ˂ˇʵʽʰˍʹˊʹ˃ʷ˄ʰ ˉʶʸˇʵˊˈ˃ʽʰΣ ˍʹ˄ ˋˏ˄ʵʶˋʺ ˍˇˎˌ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ʰˉˈ ˍʹ˄ ʷ˂˂ʶʽ˕ʹ 

ʶ˃ˉˇʵʾ˖˄Φ ɼˏˊʽʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ʶ˄ˈˌ ʵʽˁˍˏˇˎ ʶʾ˄ʰʽ ˍˇ ˋ˔ʶˍʽˁʱ ˃ʽˁˊˈ ˃ʷʴʶʻˇˌ ˍ˖˄ 

ˇʽˁˇʵˇ˃ʽˁ˗˄ ˍʶˍˊʰʴ˗˄˖˄ ˁʰʽ ˇ ˃ʶʴʱ˂ˇˌ ʰˊʽʻ˃ˈˌ ʵʽʰˋˍʰˎˊ˗ˋʶ˖˄ όSouthworth, 2005). 

ʅˏ˃˒˖˄ʰ ˈ˃˖ˌ ˃ʶ ˍˇˎˌ Southworth & Ben-Joseph (2004) ̌  ˋ˔ʶʵʽʰˋ˃ˈˌ ˍˇˎ ʵʽˁˍˏˇˎ ˗ˋˍʶ ˄ʰ 

ʶˉʽˍʶˎ˔ʻʶʾ ʹ ˁʰ˂ˏˍʶˊʹ ʵˎ˄ʰˍʺ ˋˎ˄ʵʶˋʽ˃ˈˍʹˍʰΣ ˉˊʷˉʶʽ ˄ʰ ʴʾ˄ʶʽ ˋˍʰ ʰˊ˔ʽˁʱ ˋˍʱʵʽʰΣ ˁʰʻ˗ˌ 

ˇˉˇʽʰʵʺˉˇˍʶ ʰ˂˂ʰʴʺ ˃ʶˍʷˉʶʽˍʰ ˁʰʻʾˋˍʰˍʰʽ ʵˎˋ˔ʶˊʺˌΦ 

ü ɲʽʰˋˏ˄ʵʶˋʹ ˃ʶ ʱ˂˂ʰ ˃ʷˋʰ ˃ʶˍʰ˒ˇˊʱˌ όLinkage with other modes) 

ɱʽʰ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ʶ˄ˈˌ ˁʰ˂ˇˏ ˋˎ˄ʵʶʵʶ˃ʷ˄ˇˎ ʵʾˁˍˎˇ ˉʶʸ˗˄Σ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ ˎˉʱˊ˔ʶʽ 

ʱ˃ʶˋʹ ˉˊˈˋʲʰˋʹ ˋʶ ˈ˂ʰ ˍʰ ˋʹ˃ʶʾʰ ˃ʽʰˌ ˉˈ˂ʹˌ ʺ ˉʶˊʽˇ˔ʺˌΦ ɳˉˇ˃ʷ˄˖ˌ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍʹ ʹ 

ʵʽʰˋˏ˄ʵʶˋʹ ˍˇˎ ʵʽˁˍˏˇˎ ˍ˖˄ ˉʶʸ˗˄ ˃ʶ ˍʰ ʱ˂˂ʰ ˃ʷˋʰ ˃ʶˍʰ˒ˇˊʱˌΣ ˈˉ˖ˌ ˍˇ ˂ʶ˖˒ˇˊʶʾˇΣ ˍˇ 

ˍˊʰ˃ ʺ ˍˇ ˍˊʷ˄ˇΦ ʁʽ ˋˍʰʻ˃ˇʾ ˍ˖˄ ˃ʷˋ˖˄ ˃ʶˍʰ˒ˇˊʱˌ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ʶˏˁˇ˂ʰ ˉˊˇˋʲʱˋʽ˃ˇʽ ˁ ʰʽ 

˔˖ˊʽˁʱ ˁʰˍʰ˄ʶ˃ʹ˃ʷ˄ˇʽ ˃ʶ ˍʷˍˇʽˇ˄ ˍˊˈˉˇ ˗ˋˍʶ ˄ʰ ˃ʹ˄ ˔ˊʶʽʱʸʶˍʰʽ ˃ʶʴʱ˂ʹ ʰˉˈˋˍʰˋʹ ʴʽʰ ˍʹ˄ 

ˉˊˇˋʷʴʴʽˋʺ ˍˇˎˌΣ ˁʰ˂ˏˉˍˇ˄ˍʰˌ ̄ ˂ʺˊ˖ˌ ˈ˂ʶˌ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍ˖˄ ʰ˄ʻˊ˗ˉ˖˄Φ  

ü ɾʾ˅ʹ ̝ ˊʺˋʶ˖˄ ɹ ʹˌ (Fine Grained and Varied Land Use Patterns) 

ɾʽʰ ˉˈ˂ʹ ʺ ˉʶˊʽˇ˔ʺ ˉˊˇˋʶ˂ˁˏʶʽ ˉʶˊʽˋˋˈˍʶˊˇˎˌ ʰ˄ʻˊ˗ˉˇˎˌ ˈˍʰ˄ ʰˎˍˇʾ ˃ˉˇˊˇˏ˄ ˄ʰ 

ʽˁʰ˄ˇˉˇʽʺˋˇˎ˄ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍˇˎˌΦ ɴˊʶˎ˄ʶˌ ʷ˔ˇˎ˄ ʵʶʾ˅ʶʽ ˈˍʽ ˇʽ ʱ˄ʻˊ˖ˉˇʽ ˉˊˇˍʽ˃ˇˏ˄ ˁʰʽ 

ˋˎʴˁʶ˄ˍˊ˗˄ˇ˄ˍʰʽ ˋˍʽˌ ˉʶˊʽˇ˔ʷˌ ˉˇˎ ˉʶˊʽʷ˔ˇˎ˄ ˉˇʽˁʽ˂ʾʰ ˁʰˍʰˋˍʹ˃ʱˍ˖˄ ˁʰʽ ˎˉʹˊʶˋʽ˗˄ ˃ʶ ˍʹ˄ 

ˉˊˇːˉˈʻʶˋʹ ˈˍʽ ˈ˂ʰ ʲˊʾˋˁˇ˄ˍʰʽ ˋʶ ˃ʽˁˊʺ ʰˉˈˋˍʰˋʹΦ ɶ ˃ʾ˅ʹ ʴʹˌ ʵʽʶˎˁˇ˂ˏ˄ʶʽ ˁʰʽ ʶ˄ʻʰˊˊˏ˄ʶʽ 

ˍʹ˄ ˉʶʸʺ ˃ʶˍʰˁʾ˄ʹˋʹΣ ʽˁʰ˄ˇˉˇʽ˗˄ˍʰˌ ˍʰˎˍˈ˔ˊˇ˄ʰ ˍʽˌ ˁʰʻʹ˃ʶˊʽ˄ʷˌ ʰ˄ʱʴˁʶˌΦ 

ü ɮˋ˒ʱ˂ʶʽʰ όSafety) 

ʆˇ ʵʾˁˍˎˇ ˍ˖˄ ˉʶʸ˗˄ ˉˊʷˉʶʽ ˄ʰ ˉʰˊʷ˔ʶʽ ʰˋ˒ʱ˂ʶʽʰ ˁʰʽ ʱ˄ʶˋʹ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ʰ˄ʻˊ˗ˉˇˎˌ 

ʰ˄ʶ˅ʰˊˍʺˍ˖ˌ ʹ˂ʽˁʾʰˌΦ ʁ ˋ˔ʶʵʽʰˋ˃ˈˌ ˍˇˎ ˇʵʽˁˇˏ ʵʽˁˍˏˇˎ ˃ʷˋʰ ˋˍʹ˄ ˉˈ˂ʹ ˁʰʽ ˋˍʽˌ ʴʶʽˍˇ˄ʽʷˌ 

ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˒ʽ˂ʽˁˈˌ ˉˊˇˌ ˍˇ˄ ʱ˄ʻˊ˖ˉˇΣ ʰˉˇˍˊʷˉˇ˄ˍʰˌ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˃ʶʴʱ˂˖˄ ˍʰ˔ˎˍʺˍ˖˄ 

ˁʰʽ ʴʶ˄ʽˁˈˍʶˊʰ ˍʹ˄ ʰˉˊˈˋʶˁˍʹ ˇʵʺʴʹˋʹΦ  
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

ü ɳ˂ˁˎˋˍʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ ˁʾ˄ʹˋʹˌ όQuality of path) 

ʆˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˋˍˇ ˇˉˇʾˇ ˁʽ˄ʶʾˍʰʽ ˁʰʽ ʸʶʽ ˇ ʱ˄ʻˊ˖ˉˇˌ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˋ˔ʶʵʽʰˋ˃ʷ˄ˇ ˋ˖ˋˍʱ 

˗ˋˍʶ ˄ʰ ʶ˅ʰˋ˒ʰ˂ʾʸʶʽ ˃ʽʰ ˁʰ˂ʺ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˃ʶ ʱ˄ʶˋʹΦ ɶ ʵʹ˃ʽˇˎˊʴʾʰ ˉʶʸˈʵˊˇ˃˖˄ ˁʰʽ 

˃ʶʴʱ˂˖˄ ˉʶʸˇʵˊˇ˃ʽ˗˄ ˔˖ˊʾˌ ʶ˃ˉˈʵʽʰ ˁʰʽ ʶ˃ˉ˂ˇˎˍʽˋ˃ʷ˄˖˄ ˃ʶ ˒˗ˍʰ ̄́ ˇˋ˒ʷˊˇˎ˄ ˍʹ 

ʵˎ˄ʰˍˈˍʹˍʰ ʵʽʷ˂ʶˎˋʺˌ ˍˇˎˌ ʰˉˈ ˈ˂ʶˌ ˍʽˌ ˇ˃ʱʵʶˌ ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏΣ ˈˉ˖ˌ ʹ˂ʽˁʽ˖˃ʷ˄ˇʽ ˁʰʽ 

ʱˍˇ˃ʰ ˃ʶ ˁʽ˄ʹˍʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰΦ ʆʰˎˍˈ˔ˊˇ˄ʰΣ ʹ ˏˉʰˊ˅ʹ ʵʷ˄ʵˊ˖˄ ˁʰʽ ˉʱˊˁˇˎ ʰ˄ʰ˕ˎ˔ʺˌΣ 

ˉʷˊʰ ʰˉˈ ˍʹ˄ ʰʽˋʻʹˍʽˁʺ ʰ˄ʰʲʱʻ˃ʽˋʹ ˍʹˌ ˉʶˊʽˇ˔ʺˌΣ ʰˉˇ˃ˇ˄˗˄ʶʽ ˍˇˎˌ ʰ˄ʻˊ˗ˉˇˎˌ ʰˉˈ ˍˇ˄ 

ˇʵʽˁˈ ʱ˅ˇ˄ʰΦ 

ü ʃʶˊʽʶ˔ˈ˃ʶ˄ˇ ʵʽʰʵˊˇ˃ʺˌ όPath context) 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ Southworth (2005)Σ ˇ ˉʰˊʱʴˇ˄ˍʰˌ ʰˎˍˈˌ ˋˎ˄ʺʻ˖ˌ ʵʶ˄ ˂ʰ˃ʲʱ˄ʶˍʰʽ ˎˉˈ˕ʹΣ 

˖ˋˍˈˋˇ ˉʰʾʸʶʽ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇΦ ʋʰˊʰˁˍʹˊʽˋˍʽˁʱΣ ˈˍʰ˄ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˃ʶˍʰˁʾ˄ʹˋʹˌ ˉʶʸʺ ʶʾ˄ʰʽ 

˃ˇ˄ˈˍˇ˄ˇ ʵʶ˄ ˉˊˇˋʶ˂ˁˏʶʽ ˉˇ˂˂ˇˏˌ ʰ˄ʻˊ˗ˉˇˎˌΦ ɮ˄ˍʾʻʶˍʰΣ ˈˍʰ˄ ʹ ʵʽʰʵˊˇ˃ʺ ˉˊˇˋ˒ʷˊʶʽ 

ˇˉˍʽˁˈ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˃ʶ ˍʹ˄ ʽʵʽʰʾˍʶˊʹ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍ˖˄ ˁˍʽˊʾ˖˄Σ ˍʰ ˉˊʱˋʽ˄ʰ ˍˇˉʾʰ ˁˍ˂ΦΣ ˇ 

ˉʶʸˈˌ ʶ˄ʻʰˊˊˏ˄ʶˍʰʽ ˄ʰ ˉʶˊˉʰˍʺˋʶʽ ˋʶ ʰˎˍˈ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄Φ 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

3. ɾɳɸʁɲʁɽʁɱɹɮ 
 

ʅˍˇ ˁʶ˒ʱ˂ʰʽˇ ˉˇˎ ʰˁˇ˂ˇˎʻʶʾ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˍˇ ˃ʶʻˇʵˇ˂ˇʴʽˁˈ ˉ˂ʰʾˋʽˇ ʴʽʰ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˁʰʽ 

ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˖ˌ ˉˊˇˌ ˍʹ ˃ʶˍʰˁʾ˄ʹˋʹ ˉʶʸʺ (walkability)Φ ɳˉʾˋʹˌ 

ʵʹ˃ʽˇˎˊʴʺʻʹˁʰ˄ ˁʱˉˇʽˇʽ ʵʶʾˁˍʶˌ ˃ʶ ˋˍˈ˔ˇ ˍʹ˄ ʵʽʶˊʶˏ˄ʹˋʹ ˍ˖˄ ˋ˔ʷˋʶ˖˄ ˉ˂ʹʻˎˋ˃ˇˏ ˃ʶ ˍʰ 

˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˈˌ ˍˇˎΣ ˃ʶ˂ʶˍ˗˄ˍʰˌ ˃ʽʰ ˃ʷʻˇʵˇ ˋˎˋ˔ʷˍʽˋʹˌ ˁʰʽ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍˇ˄ ˋˎ˄ˍʶ˂ʶˋˍʺ ˋˎˋ˔ʷˍʽˋʹˌ Pearson. 

 
ɲʽʱʴˊʰ˃˃ʰ оΦмΥ ɱʶ˄ʽˁʶˎ˃ʷ˄ˇ ʵʽʱʴˊʰ˃˃ʰ ˊˇʺˌ ˍʹˌ ˃ʶʻˇʵˇ˂ˇʴʾʰˌ 

 

3.1 ɾʷʻˇʵˇˌ Microscale Audit of Pedestrian Streetscapes (MAPS) ς mini 

ʷˁʵˇˋʹ 
ʆˇ ˉˊ˗ˍˇ ˋˍʱʵʽˇ ˍʹˌ ˃ʶʻˇʵˇ˂ˇʴʾʰˌ ʰ˒ˇˊʱ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʽ ˍˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍˇˎ 

ʶˉʽˉʷʵˇˎ ˉʶˊˉʰˍʹˋʽ˃ˈˍʹˍʰˌ ˍʹˌ ˎˉˈ ˃ʶ˂ʷˍʹˌ ˉʶˊʽˇ˔ʺˌΦ ɴ˔ˇˎ˄ ʰ˄ʰˉˍˎ˔ʻʶʾ ˉʱˊʰ ˉˇ˂˂ʷˌ 

˃ʶʻˇʵˇ˂ˇʴʾʶˌ ˁʰʽ ʶˊʴʰ˂ʶʾʰ ʶ˂ʷʴ˔ˇˎ ʴʽʰ ˍʹ ˃ʶˍʰˁʾ˄ʹˋʹ ˉʶʸʺΣ ˈ˃˖ˌ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍʹˌ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ˃ʷʻˇʵˇˌ Microscale Audit of 

Pedestrian Streetscapes (MAPS)-mini version, ˉˇˎ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ˋˏ˄ˍˇ˃ʹ ʷˁʵˇˋʹ ˍʹˌ 

˃ʶʻˈʵˇˎ ˁʰˍʰʴˊʰ˒ʺˌ ʵʶʵˇ˃ʷ˄˖˄ M.A.P.S, ˁʰˍʱ ˍʹ˄ ˇˉˇʾʰ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ 

ʵˇ˃ʹ˃ʷ˄ˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ όbuilt environment) ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˍˇ ʶˉʾˉʶʵˇ ˒ˎˋʽˁʺˌ 

ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ όphysical activity) ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏ ˁʰʽ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˍˇ ˉˈˋˇ ˉʽʻʰ˄ˈ ʶʾ˄ʰʽ 

ˁʱˉˇʽˇˌ ˄ʰ ˃ʶˍʰˁʽ˄ʹʻʶʾ ˃ʶ ˍʰ ˉˈʵʽʰΦ 

ɶ ˃ʷʻˇʵˇˌ Microscale Audit of Pedestrian Streetscapes (MAPS) ʶʾ˄ʰʽ ʰˉˈ ˍʽˌ ˉʽˇ ʶˎˊʷ˖ˌ 

˃ʶ˂ʶˍʹ˃ʷ˄ʰ ˁʰʽ ʰ˄ʶˉˍˎʴ˃ʷ˄ʰ ʶˊʴʰ˂ʶʾʰ ʷˊʶˎ˄ʰˌ ʴʽʰ ˍʹ ˃ʶˍʰˁʾ˄ʹˋʹ ˁʰʽ ˍʹ ˒ˎˋʽˁʺ 

ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˁʰʽ ʷ˔ʶʽ ʵˇˁʽ˃ʰˋˍʶʾ ˋʶ ʶ˂ʷʴ˔ˇˎˌ ˉʶʵʾˇˎ ʺ ʵʽʰʵʽˁˍˎʰˁˇˏˌ ʶ˂ʷʴ˔ˇˎˌ ˁʰʻ˗ˌ ˁʰʽ 

ˋʶ ʱ˃ʶˋʶˌ ˉʰˊʰˍʹˊʺˋʶʽˌ (Cain et al., 2014; Zhu et al., 2017). ɶ ˉ˂ʺˊʹˌ ˃ʷʻˇʵˇˌ MAPS 

ʰ˄ʰˉˍˏ˔ʻʹˁʶ ˉˊ˗ˍʹ ˒ˇˊʱ ˍ ̌2012 ̀ ˍˇ University of California ˋˍˇ San Diego, USA ʰˉˈ ˍ ̌

Healthy Environments Research and Action Center (HERA) ˁʰʽ ˍˇ˄ ˁʰʻʹʴʹˍʺ James F. Sallis, 

ʵʽʶˎʻˎ˄ˍʺ ˍˇˎ Active Living Research Center (ALR) (Cain et al., 2012; Millstein et al., 2013). ʁʽ 

˃ʶˍʰʲ˂ʹˍʷˌ ˉˇˎ ˃ʶ˂ʶˍ˗˄ˍʰʽ ʶʾ˄ʰʽ ˃ʽˁˊˇ-ˁ˂ʾ˃ʰˁʰˌ όmicroscale) ˁ ʰʻ˗ˌ ˉʶˊʽʷ˔ˇˎ˄ ˂ʶˉˍˇ˃ʶˊʶʾˌ 

ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍʹ ˃ʶˍʰˁʾ˄ʹˋʹ ˉʶʸʺ ˋʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍʽˌ ˃ʰˁˊˇ-ˁ˂ʾ˃ʰˁʰˌ (macroscale) 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

˃ʶˍʰʲ˂ʹˍʷˌΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˋˍʽˌ ˃ʰˁˊˇ-ˁ˂ʾ˃ʰˁʰˌ ˃ʶˍʰʲ˂ʹˍʷˌ ʶ˃ˉʶˊʽʷ˔ˇ˄ˍʰʽ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 

ˈˉ˖ˌ ʹ ˉˎˁ˄ˈˍʹˍʰ ˉ˂ʹʻˎˋ˃ˇˏΣ ʹ ˋˏ˄ʵʶˋʹ ˍ˖˄ ˇʵ˗˄Σ ˇʽ ˔ˊʺˋʶʽˌ ʴʹˌ ˁΦʰΦ ʶ˄˗ ˇʽ ˃ʽˁˊˇ-

ˁ˂ʾ˃ʰˁʰˌ ˃ʶˍʰʲ˂ʹˍʷˌ ˉʶˊʽʷ˔ˇˎ˄ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʰ ˉʶʸˇʵˊˈ˃ʽʰΣ ˍˇˎˌ ʵˊˈ˃ˇˎˌΣ ˍʹ˄ 

ˋˏ˄ʵʶˋʺ ˍˇˎˌΣ ˍʹ˄ ˏˉʰˊ˅ʹ ˊʰ˃ˉ˗˄Σ ˒˖ˍʽˋ˃ˇˏ ˁΦʰΦ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ 

ʵˇ˃ʹ˃ʷ˄ˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˈˉ˖ˌ ʶʾ˄ʰʽ ʹ ˁʰˍʱˋˍʰˋʹ ˍ˖˄ ˁˍʽˊʾ˖˄ ˁʰʽ ˍ˖˄ ˉʶʸˇʵˊˇ˃ʾ˖˄ 

(Millstein et al., 2013).  

ʇˉʱˊ˔ˇˎ˄ ˍˊʶʾˌ ʶˁʵˇ˔ʷˌ ˍʹˌ ˃ʶʻˇʵˇ˂ˇʴʾʰˌ MAPS, ˇʽ ˇˉˇʾʶˌ ʶʾ˄ʰʽ ʹ MAPS-Full, ˃ʶ ʲʰʻ˃ˈ 

ʰ˄ʱ˂ˎˋʹˌ мнл ˃ʶˍʰʲ˂ʹˍʷˌΣ ʹ MAPS-Abbreviated ˃ʶ ʲʰʻ˃ˈ ʰ˄ʱ˂ˎˋʹˌ сл ˃ʶˍʰʲ˂ʹˍʷˌ ˁʰʽ ʹ 

MAPS-mini ˃ ʶ ʲʰʻ˃ˈ ʰ˄ʱ˂ˎˋʹˌ мр ˃ʶˍʰʲ˂ʹˍʷˌ (Cain et al., 2012).  

ɱʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ʰˉ˂ˇˉˇʽʹ˃ʷ˄ʹ 

ʷˁʵˇˋʹ MAPS-mini, ́  ˇˉˇʾʰ ˁʰˍʰʴˊʱ˒ʶʽ мр ˃ʶˍʰʲ˂ʹˍʷˌ ˋˍʹ˄ ˇˉˇʾʰ ʷ˔ˇˎ˄ ˉˊˇˋˍʶʻʶʾ ʰˁˈ˃ʹ 

с ˃ʶˍʰʲ˂ʹˍʷˌ ˃ʾˁˊˇ ˁʰʽ ˃ʱˁˊˇ ˁ˂ʾ˃ʰˁʰˌ ʴʽʰ ˍʹ˄ ˁʰ˂ˏˍʶˊʹ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˁʰʽ 

ˍʹ ʵʽʶ˅ʰʴ˖ʴʺ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄. ɴˍˋʽ ˂ˇʽˉˈ˄ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ мт ˃ʶˍʰʲ˂ʹˍʷˌ ʴʽʰ ˁʱʻʶ ˃ʾʰ 

ˉ˂ʶˎˊʱ ˍˇˎ ˇʽˁˇʵˇ˃ʽˁˇˏ ˍʶˍˊʰʴ˗˄ˇˎ όsegment) ˁ ʰʽ ʷˉʶʽˍʰ п ˃ʶˍʰʲ˂ʹˍʷˌ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍʹ˄ 

ˋˏ˄ʵʶˋʹ ˍˇˎ ˉʶʸˇʵˊˇ˃ʾˇˎ ˃ʶ ˍˇ ʰ˃ʷˋ˖ˌ ʶˉˈ˃ʶ˄ˈ ˍˇˎ όcrossing).  

ɶ ˃ʷʻˇʵˇˌ ʰˎˍʺ ʶʾ˄ʰʽ ʰˉ˂ʺΣ ˁʰˍʰ˄ˇʹˍʺΣ ʶˏ˔ˊʹˋˍʹ ˁʰʽ ˂ʽʴˈˍʶˊˇ ˔ˊˇ˄ˇʲˈˊʰ ˁʰʻ˗ˌ ʵʶ˄ 

ʰˉʰʽˍʶʾˍʰʽ ʶʽʵʽˁʺ ʶˁˉʰʾʵʶˎˋʹ ˍʹˌ ˇ˃ʱʵʰˌ ˋˎ˂˂ˇʴʺˌ ʵʶʵˇ˃ʷ˄˖˄Φ ɳˉʽˉˊˈˋʻʶˍʰΣ ʷˊʶˎ˄ʶˌ 

ʷ̝ ˇˎ˄ ʵʶʾ˅ʶʽ ˈˍʽ ʹ ʷˁʵˇˋʹ MAPS-mini h ˉˇˍʶ˂ʶʾ ̫ ʴˁˎˊˇ ˎˉˇˁʰˍʱˋˍʰˍˇ ˍʹˌ ˁʰ˄ˇ˄ʽˁʺˌ ʷˁʵˇˋʹˌ 

MAPS, ̄ ˇˎ ʶʾ˄ʰʽ у ˒ˇˊʷˌ ˃ʶʴʰ˂ˏˍʶˊʹΣ ʰ˒ˇˏ ˇʽ ˋˎ˄ˇ˂ʽˁʷˌ ʲʰʻ˃ˇ˂ˇʴʾʶˌ ˍʹˌ ˉ˂ʺˊˇˎˌ ʷˁʵˇˋʹˌ 

MAPS ˁ ʰʽ ˍˇˎ MAPS-mini ʁ ˃˒ʰ˄ʾʸˇˎ˄ ˃ʶʴʱ˂ˇ ʲʰʻ˃ˈ ˋˎˋ˔ʷˍʽˋʹˌ r=0,85 (Sallis et al., 2015). 

ɶ ˋˎ˂˂ˇʴʺ ʵʶʵˇ˃ʷ˄˖˄ ˃ˉˇˊʶʾ ˄ʰ ʴʾ˄ʶʽ ʶʾˍʶ ˃ʶ ʶˉʽˍˈˉʽʰ ʷˊʶˎ˄ʰ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ ʶʾˍʶ 

ʵʽʰʵʽˁˍˎʰˁʱ ˃ʷˋ˖ ˍʹˌ ˎˉʹˊʶˋʾʰˌ Google Street View ʰ˒ˇˏ ˋˏ˃˒˖˄ʰ ˃ʶ ʷˊʶˎ˄ʰ ˉˇˎ 

ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋʶ ˋˎ˄ˇ˂ʽˁʱ мнл ʵʽʰʵˊˇ˃ʷˌ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ 

ʶˉʽˍˈˉʽʰˌ ˁʰˍʰʴˊʰ˒ʺˌ ˃ʶ ʰˎˍʱ ˍʹˌ ʵʽʰʵʽˁˍˎʰˁʺˌ ʷ˔ˇˎ˄ ˎ˕ʹ˂ʺ ˋˎˋ˔ʷˍʽˋʹ (Phillips et al, 

2017). ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˃ʶʻˈʵˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʰˉˈ ˍʹ˄ ˍˇˉʽˁʺ 

ʰˎˍˇʵʽˇʾˁʹˋʹ ʺ ˇ˃ʱʵʶˌ ˉˇ˂ʽˍ˗˄ ʺ ˇˊʴʰ˄˗ˋʶ˖˄ ʴʽʰ ˍʹ˄ ˉˊˇ˗ʻʹˋʹ ˍʹˌ ˃ʶˍʰˁʾ˄ʹˋʹˌ ˉʶʸʺ 

ˋˍʹ˄ ˉˈ˂ʹ ʰ˂˂ʱ ˁʰʽ ʴʽʰ ˍˇ ˋ˔ʶʵʽʰˋ˃ˈ ʷˊʴ˖˄ ʰˋˍʽˁʺˌ ʰ˄ʱˉ˂ʰˋʹˌ ʺ ʰ˄ʱˉˍˎ˅ʹˌΦ 

ʃˊˇ˒ʰ˄˗ˌΣ ˋˍʹ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʶˊʴʰˋʾʰ ʹ ʷˊʶˎ˄ʰ ˉʶʵʾˇˎ ʺˍʰ˄ ʰʵˏ˄ʰˍʹ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ʹ 

ˁʰˍʰʴˊʰ˒ʺ ˄ʰ ʴʾ˄ʶʽ ˃ʷˋ˖ ˍʹˌ ˎˉʹˊʶˋʾʰˌ Google Street View. ʅˍʹ˄ ˋˎ˄ʷ˔ʶʽʰ 

ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ʹ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˃ʶˍʰʲ˂ʹˍ˗˄ ˋˍʹ˄ ˁʱʻʶ ˉ˂ʶˎˊʱ ʶ˄ˈˌ ˇʽˁˇʵˇ˃ʽˁˇˏ 

ˍʶˍˊʰʴ˗˄ˇˎ ˁʰʻ˗ˌ ˁʰʽ ˋˍʹ ˒ˎˋʽˁʺ ˉˊˇʷˁˍʰˋʹ ˍʹˌ ˇʵˇˏΣ ʵʹ˂ʰʵʺ ˍʹˌ ʵʽʱʲʰˋʹˌ ˍ˖˄ ˉʶʸ˗˄Φ  

ʃˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˅ʶˁʽ˄ʺˋʶʽ ʹ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ˁʰˍʰʴˊʰ˒ʺˌ ˍ˖˄ ˃ʶˍʰʲ˂ʹˍ˗˄Σ ʰˉʰˊʰʾˍʹˍʹ 

ˉˊˇːˉˈʻʶˋʹ ʶʾ˄ʰʽ ʹ ˂ʺ˕ʹ ˍ˖˄ ˇʽˁˇʵˇ˃ʽˁ˗˄ ˍʶˍˊʰʴ˗˄˖˄ (Blocks)  ˍ́ ˌ ˉʶˊʽˇ˔ʺˌ ˉˇˎ 

ˉˊˇʺ˂ʻʰ˄ ʰˉˈ ˍʹ ʲʱˋʹ ʵʶʵˇ˃ʷ˄˖˄ European Urban Atlas 2012  ˁʰʽ ʹ ʰ˄ˍʽˋˍˇʾ˔ʽˋʹ ʰˎˍ˗˄ 

ˋˍʹ˄ ˉˊʰʴ˃ʰˍʽˁʺ ˍˇˎˌ ʻʷˋʹ ˋˍˇ Google Maps. ɳˉʽˉˊˈˋʻʶˍʰΣ ˋʹ˃ʰ˄ˍʽˁʺ ʶʾ˄ʰʽ ˁʰʽ ʹ ˂ʺ˕ʹ 

ʲˇʹʻʹˍʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍʹ˄ ˇ˄ˇ˃ʰˋʾʰ ˁʰʽ ˁʰˍʹʴˇˊʾʰ ˍ˖˄ ˇʵ˗˄ ˁʰʻ˗ˌ ʶˉʾˋʹˌ 

ˁʰʽ ˍʽˌ ˎˉʱˊ˔ˇˎˋʶˌ ˋˍʱˋʶʽˌ ˍ˖˄ ɾɾɾΦ ɴˍˋʽ ˂ˇʽˉˈ˄ ˈˋˇ ʰ˒ˇˊʱ ˍˇ ʲˇʹʻʹˍʽˁˈ ʰˊ˔ʶʾˇ 

ʴˊʰ˃˃ʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ˃ʶ ˍʽˌ ˁʰˍʹʴˇˊʾʶˌ ˍˇˎ ˇʵʽˁˇˏ ʵʽˁˍˏˇˎ ˁʰʽ ˍʹ˄ ˇ˄ˇ˃ʰˋʾʰ ˍ˖˄ ˇʵ˗˄ 

ʰˎˍˈ ˉˊˇʷˁˎ˕ʶ ʰˉˈ ˍˇ OpenStreetMap, ʶ˄˗ ˍˇ ʰˊ˔ʶʾˇ ˃ʶ ˍʽˌ ˋˍʱˋʶʽˌ ˍ˖˄ ɾɾɾ ʰˉˈ ˍˇ 

Google Transit. ʆʰ ʵʶʵˇ˃ʷ˄ʰ ʰˎˍʱ ʶʽˋʱʴˇ˄ˍʰʽ ˁʰʽ ʶˉʶ˅ʶˊʴʱʸˇ˄ˍʰʽ ˃ʶ ˍˇ ˂ˇʴʽˋ˃ʽˁˈ ArcMap 

ˁʰʽ ˋˍʹ˄ ˋˎ˄ʷ˔ʶʽʰ ʴʾ˄ʶˍʰʽ ʷ˄ʰˌ ʴʶ˄ʽˁˈˌ ʷ˂ʶʴ˔ˇˌ ʴʽʰ ˍʹ˄ ˏˉʰˊ˅ʹ ˈ˂˖˄ ˍ˖˄ ˇʽˁˇʵˇ˃ʽˁ˗˄ 

ˍʶˍˊʰʴ˗˄˖˄ ˁʰʽ ˈˉˇˎ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍˇ ʴʾ˄ʶˍʰʽ ʶ˄ˇˉˇʾʹˋʹ ʺ ʵʽʰ˔˖ˊʽˋ˃ˈˌΦ 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

ɳʽˁˈ˄ʰ оΦмΥ ɾˇˊ˒ʺ ˎˉˇʲʱʻˊˇˎ ̀ ˍˇ !ǊŎDIS ̄ ˊʽ˄ ˍʹ˄ ˁʰˍʰʴˊʰ˒ʺ ˋˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌΦ 

 

ʅˍʹ˄ ˋˎ˄ʷ˔ʶʽʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʹ ˋˏ˄ʵʶˋʹ ˍ˖˄ ˉʶʸˇʵˊˇ˃ʾ˖˄ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌΣ ˈˉˇˎ 

ʷʴʽ˄ʶ ʹ ˒ˎˋʽˁʺ ˉˊˇʷˁˍʰˋʺ ˍˇˎˌ όcrossing) ˗ˋˍʶ ˄ʰ ˎ˂ˇˉˇʽʹʻʶʾ ʹ ʰ˅ʽˇ˂ˈʴʹˋʺ ˍˇˎˌΦ ɴˍˋʽ 

˂ˇʽˉˈ˄ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ˍˇˎ Street View ʷʴʽ˄ʶ ʷ˂ʶʴ˔ˇˌ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ˋˎ˃ˉ˂ʺˊ˖ˋʹ ˍ˖˄ 

ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˋˍʰ ʰ˄ˍʾˋˍˇʽ˔ʰ ˉʶʵʾʰ όfields) ̀ ˍˇ ArcGIS.  

 

оΦмΦм ɮ˄ʰ˂ˎˍʽˁʺ ʶˉʶ˅ʺʴʹˋʹ ˃ʶˍʰʲ˂ʹˍ˗˄ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 
 

ɼʰˍʹʴˇˊʾʰ SмΥ ɼʰˍʹʴˇˊʾʰ ˔ˊʺˋʶ˖˄ ʴʹˌ 

ɶ ˃ʶˍʰʲ˂ʹˍʺ ʰˎˍʺ ʶ˅ʶˍʱʸʶʽ ˍʹ˄ ˁˎˊʾʰˊ˔ʹ ˔ˊʺˋʹ ʴʹˌ ˉˇˎ ˎˉʱˊ˔ʶʽ ˋˍʰ ʽˋˈʴʶʽʰ ˁˍʾˊʽʰ ˍʹˌ 

ˉ˂ʶˎˊʱˌ ˍˇˎ ˇʽˁˇʵˇ˃ʽˁˇˏ ˍʶˍˊʰʴ˗˄ˇˎ ˉˇˎ ʶ˅ʶˍʱʸʶˍʰʽ ˁʱʻʶ ˒ˇˊʱΦ ɮ˄ ˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ˁˍʾˊʽʰ 

όˉʶˊʾˉˇˎ ˉʱ˄˖ ʰˉˈ ˍʰ ˃ʽˋʱύ ʰ˄ˍʽˋˍˇʽ˔ˇˏ˄ ˋʶ ʶ˄ʶˊʴʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ʶˁˍˈˌ ˁʰˍˇʽˁʾʰˌ ˍˈˍʶ 

ʹ ˃ʶˍʰʲ˂ʹˍʺ ˉʰʾˊ˄ʶʽ ˍʹ˄ ˍʽ˃ʺ мΦ ʋʰˊʰˁˍʹˊʽˋˍʽˁʱ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ʶ˄ʶˊʴ˗˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˁʰʽ 

˔ˊʺˋʶ˖˄ ʰˉˇˍʶ˂ˇˏ˄ ˇʽ ˔˗ˊˇʽ ʶˋˍʾʰˋʹˌ ˁʰʽ ˍʰ ˁʰˍʰˋˍʺ˃ʰˍʰΦ ɮ˄ˍʾʻʶˍʰΣ ˈˍʰ˄ ʹ ˉ˂ʶʽˇ˕ʹ˒ʾʰ 

ˍ˖˄ ˁˍʽˊʾ˖˄ ʶʾ˄ʰʽ ˁˎˊʾ˖ˌ ˁʰˍˇʽˁʾʰΣ ʲʽˇ˃ʹ˔ʰ˄ʾʰ ʺ ʲʽˇˍʶ˔˄ʾʰΣ ˁʶ˄ˈˌ ˔˗ˊˇˌΣ ˔˗ˊˇˌ ˋˍʱʻ˃ʶˎˋʹˌ 

ʺ ˃ʹ ʶ˄ʶˊʴʺ ˈ˕ʹ όˈˉ˖ˌ ˍˇʾ˔ˇˌ ʺ ˉʰˊʱʻˎˊˇύΣ ˍˈˍʶ ʹ ˃ʶˍʰʲ˂ʹˍʺ ˉʰʾˊ˄ʶʽ ˍʹ˄ ˍʽ˃ʺ лΦ ʆʷ˂ˇˌΣ ʰ˄  

ˎˉʱˊ˔ʶʽ ˁʱˉˇʽˇ ˉʱˊˁˇ ʺ ˉ˂ʰˍʶʾʰ ˋˍˇ ˁˇ˃˃ʱˍʽ ˉˇˎ ʶ˅ʶˍʱʸʶˍʰʽΣ ˍˈˍʶ ʶ˂ʷʴ˔ʶˍʰʽ ʶʱ˄ ˎˉʱˊ˔ʶʽ 

ʶ˄ˍˈˌ ˍˇˎ ˉʱˊˁˇˎ ʺ ˍʹˌ ˉ˂ʰˍʶʾʰˌ ˁʱˉˇʽʰ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˈˉ˖ˌ ˃ˇˎˋʶʾˇΣ ˁʰ˒ʶˍʷˊʽʶˌΣ 

ˁʰˍʰˋˍʺ˃ʰˍʰΦ ɳʱ˄ ˎˉʱˊ˔ʶʽ ˍˈˍʶ ʹ S1 ̄ ʰʾˊ˄ʶʽ ˍʽ˃ʺ мΣ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʺ ˉʶˊʾˉˍ˖ˋʹ ʹ ˍʽ˃ʺ ʶʾ˄ʰʽ 

лΣ ʰˁˈ˃ʰ ˁʰʽ ˈˍʰ˄ ˎˉʱˊ˔ʶʽ ʶ˅ˇˉ˂ʽˋ˃ˈˌ ˉʱˊˁˇˎΣ ˈˉ˖ˌ ˉʰʽʵʽˁʺ ˔ʰˊʱΣ ˁʰʻʾˋ˃ʰˍʰ ˁˍ˂Φ 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

 

ɳʽˁˈ˄ʰ оΦнΥ ʃʰˊʱʵʶʽʴ˃ʰ ˔ˊʺˋʹˌ ʴʹˌ ˈˉˇˎ ʹ S1=0, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ (ʃʹʴʺΥ Google Street View) 

 

 

ɳʽˁˈ˄ʰ оΦоΥ ʃʰˊʱʵʶʽʴ˃ʰ ˔ˊʺˋʹˌ ʴʹˌ ˈˉˇˎ ʹ S1=1, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ (ʃʹʴʺΥ Google Street View) 

 

 

ɼʰˍʹʴˇˊʾʰ S2Υ ɮˊʽʻ˃ˈˌ ˉˊˇˋʲʱˋʶ˖˄ ̀ ʶ ˉʱˊˁˇ ʺ ˉ˂ʰˍʶʾʰ 

ɶ ˃ʶˍʰʲ˂ʹˍʺ S2 h ˒ˇˊʱ ˍʹ˄ ˏˉʰˊ˅ʹ ˁʰʽ ˍˇ˄ ʰˊʽʻ˃ˈ ˍ˖˄ ˉˊˇˋʲʱˋʶ˖˄ ˋʶ ˉʱˊˁˇ ʺ ˉ˂ʰˍʶʾʰ ˍʹˌ 

ˎˉˈ ʶ˅ʷˍʰˋʹˌ ˈ˕ʹˌΦ ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˉˊˈˋʲʰˋʹ  ˋʶ ˉʱˊˁˇ ʺ ˉ˂ʰˍʶʾʰ ʹ 

˃ʶˍʰʲ˂ʹˍʺ ˉʰʾˊ˄ʶʽ ˍʹ˄ ˍʽ˃ʺ лΦ ɳʱ˄ ˎˉʱˊ˔ʶʽ ˃ʾʰ ʶʾˋˇʵˇˌ ˍˈˍʶ ʹ S2 ʁ ʾ˄ʰʽ мΣ ʶ˄˗ ʰ˄ ˎˉʱˊ˔ˇˎ˄ 

ʰˉˈ н ʺ ˉʶˊʽˋˋˈˍʶˊʶˌ ʶʽˋˈʵˇˎˌ ʺ ˉˊˇˋʲʱˋʶʽˌ ʹ ˃ʶˍʰʲ˂ʹˍʺ ˉʰʾˊ˄ʶʽ ˍʽ˃ʺ нΦ ɮ˅ʾʸʶʽ ˄ʰ 

ˋʹ˃ʶʽ˖ʻʶʾ ˈˍʽ ʰˁˈ˃ʰ ˁʰʽ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ˍˇ ʶ˅ʶˍʰʸˈ˃ʶ˄ˇ ˍ˃ʺ˃ʰ ʵʽʰʻʷˍʶʽ ˉʱˊˁˇ ʺ 

ˉ˂ʰˍʶʾʰ ʰ˂˂ʱ ʹ ˉˊˈˋʲʰˋʺ ˍˇˎ ˁʰʻʾˋˍʰˍʰʽ ʰʵˏ˄ʰˍʹ ˂ˈʴ˖˄ ˁʽʴˁ˂ʽʵ˖˃ʱˍ˖˄ ʺ ʵʽʰ˔˖ˊʽˋˍʽˁ˗˄Σ 

ˍˈˍʶ ʹ ˍʽ˃ʺ ˉˇˎ ʵʾ˄ʶˍʰʽ ˋˍʹ ˃ʶˍʰʲ˂ʹˍʺ ʶʾ˄ʰʽ лΦ 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

 
ɳʽˁˈ˄ʰ оΦпΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˔˖ˊʾˌ ˉˊˈˋʲʰˋʹ ˋʶ ˉʱˊˁˇ ˈˉˇˎ ʹ S2=0, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ 

(ʃʹʴʺΥ Google Street View) 

 

 
ɳʽˁˈ˄ʰ оΦрΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ м ʶʾˋˇʵˇ ˋʶ ˉʱˊˁˇ ˈˉˇˎ ʹ {нҐмΣ ˋˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ 

όʃʹʴʺΥ DƻƻƎƭŜ {ǘǊŜŜǘ ±ƛŜǿύ 

 

 
ɳʽˁˈ˄ʰ оΦсΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ ˉʶˊʽˋˋˈˍʶˊʶˌ ʰˉˈ н ʶʽˋˈʵˇˎˌ ˋʶ ˉʱˊˁˇ ˈˉˇˎ ʹ S2=2, ̀ ˍʹ˄ ˉˈ˂ʹ 

ɽʰˌ ʃʱ˂˃ʰˌ (ʃʹʴʺΥ Google Street View) 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

 

ɼʰˍʹʴˇˊʾʰ S3Υ ɮˊʽʻ˃ˈˌ ˋˍʱˋʶ˖˄ ʺ ˋˍʰʻ˃˗˄ ɾɾɾ 

ɶ ˃ʶˍʰʲ˂ʹˍʺ ʰˎˍʺ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍˇ˄ ʰˊʽʻ˃ˈ ˍ˖˄ ˋˍʱˋʶ˖˄κˋˍʰʻ˃˗˄ ɾɾɾ ˉˇˎ ˎˉʱˊ˔ˇˎ˄ 

ˋˍʹ˄ ˉ˂ʶˎˊʱ ˍˇˎ ʁʆΦ ʂˍʰ˄ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˁʰ˃ʾʰ ˋˍʱˋʹ ˍˈˍʶ ʹ ˃ʶˍʰʲ˂ʹˍʺ ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ˍʽ˃ʺ лΦ 

ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ˎˉʱˊ˔ʶʽ м ˋˍʱˋʹκˋˍʰʻ˃ˈˌ ˍˈˍʶ ʹ S3 ̔ ˋˇˏˍʰʽ ˃ʶ мΣ ʶ˄˗ ʰ˄ ˉʱ˄˖ ʰˉˈ н 

ˋˍʱˋʶʽˌκˋˍʰʻ˃ˇʾ ʶʾ˄ʰʽ ʶʴˁʰˍʶˋˍʹ˃ʷ˄ʶˌκˇʽ ˋˍʹ˄ ˇʵˈΣ ˍˈˍʶ ʹ ˍʽ˃ʺ ʲʰʻ˃ˇ˂ˇʴʶʾˍʰʽ ˃ʶ нΦ ɮ˄ ʹ 

ˋˍʱˋʹ ʶʾ˄ʰʽ ˋʶ ˅ʶ˔˖ˊʽˋˍˈ ˉʶʸˇʵˊˈ˃ʽˇ ˉʰˊʱ˂˂ʹ˂ʰ ˉˊˇˌ ˍˇ ˎˉˈ ʰ˅ʽˇ˂ˈʴʹˋʹΣ ˍˈˍʶ ʻʶ˖ˊʶʾˍʰʽ 

ˈˍʽ ʰ˄ʺˁʶʽ ˋˍˇ ˉʶʸˇʵˊˈ˃ˇ ˉˇˎ ʴʾ˄ʶˍʰʽ ʹ ˁʰˍʰʴˊʰ˒ʺΦ 

 
ɳʽˁˈ˄ʰ оΦтΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˔˖ˊʾˌ ˋˍʱˋʹ κˋˍʰʻ˃ˈ ɾɾɾ  ˈˉˇˎ ʹ S3=0, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ 

(ʃʹʴʺΥ Google Street View) 
 

 
ɳʽˁˈ˄ʰ оΦуΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ м ˋˍʱˋʹ κˋˍʰʻ˃ˈ ɾɾɾ  ˈˉˇˎ ʹ S3=1, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ 

(ʃʹʴʺΥ Google Street View) 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

 
ɳʽˁˈ˄ʰ оΦфΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ н ˋˍʱˋʶʽˌ κˋˍʰʻ˃ˇˏˌ ɾɾɾ  ˈˉˇˎ ʹ S3=2, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ 

ʃʱ˂˃ʰˌ (ʃʹʴʺΥ Google Street View) 

 

 

ɼʰˍʹʴˇˊʾʰ S4Υ ʈˉʰˊ˅ʹ ʵʹ˃ˇˋʾ˖˄ ˁʰʻʽˋ˃ʱˍ˖˄ 

ɶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʶˍʰʲ˂ʹˍʺ ʶ˅ʶˍʱʸʶʽ ˍʹ˄ ˏˉʰˊ˅ʹ ˁʱˉˇʽˇˎ ʵʹ˃ˈˋʽˇˎ ˁʰʻʾˋ˃ʰˍˇˌΣ ˈˉ˖ˌ 

ˉʰʴˁʱˁʽʰ ʺ ʱ˂˂ʶˌ ˁʰˍʰˋˁʶˎʷˌ ʴʽʰ ˋˍʱˋʹ ˁʰʽ ʰ˄ʱˉʰˎˋʹ ˍˇˎ ˉʶʸˇˏΦ ɴˍˋʽ ˂ˇʽˉˈ˄Σ ˈˍʰ˄ ˍˇ ˎˉˈ  

ʶ˅ʷˍʰˋʹ ˍ˃ʺ˃ʰ ʵʽʰʻʷˍʶʽ ˁʰʻʾˋ˃ʰˍʰΣ ʹ ˃ʶˍʰʲ˂ʹˍʺ ˉʰʾˊ˄ʶʽ ˍʹ˄ ˍʽ˃ʺ мΣ ʶ˄˗ ʰ˄ˍʾʻʶˍʰ лΦ ʅˍʹ˄ 

ˉʶˊʾˉˍ˖ˋʹ ˈˉˇˎ ˎˉʱˊ˔ˇˎ˄ ˁʰʻʾˋ˃ʰˍʰ ʰˉˈ ˋˍʱˋʶʽˌ ˂ʶ˖˒ˇˊʶʾ˖˄Σ ˁʰˊʷˁ˂ʶˌ ˁʰʽ ʶ˅ˇˉ˂ʽˋ˃ˈˌ 

ʰˉˈ ˁʷ˄ˍˊʰ ʶˋˍʾʰˋʹˌ ʺ ʴʶ˄ʽˁˈˍʶˊʰ ʰˉˈ ʽʵʽ˖ˍʽˁʷˌ ʶˉʽ˔ʶʽˊʺˋʶʽˌ ʹ ˍʽ˃ʺ ˍʹˌ S4 ̡ ʰʻ˃ˇ˂ˇʴʶʾˍʰʽ 

˃ʶ лΦ 

 
ɳʽˁˈ˄ʰ оΦмлΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˔˖ˊʾˌ ʵʹ˃ˈˋʽʰ ˁʰʻʾˋ˃ʰˍʰ  ˈˉˇˎ ʹ S4=0, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ 

(ʃʹʴʺΥ Google Street View) 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

 
ɳʽˁˈ˄ʰ оΦммΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ ʵʹ˃ˈˋʽʰ ˁʰʻʾˋ˃ʰˍʰ  ˈˉˇˎ ʹ S4=1, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ 

(ʃʹʴʺΥ Google Street View) 

 

 

ɼʰˍʹʴˇˊʾʰ S5Υ ɴ˄ˍʰˋʹ ˒˖ˍʽˋˍʽˁ˗˄ ˋ˖˃ʱˍ˖˄ 

ɶ ˃ʶˍʰʲ˂ʹˍʺ S5 ʁ ˅ʶˍʱʸʶʽ ˍʹ˄ ˏˉʰˊ˅ʹ ʵʹ˃ˈˋʽˇˎ ˒˖ˍʽˋ˃ˇˏ ˁ ʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ʶʱ˄ ʶʾ˄ʰʽ ʷ˄ˍˇ˄ˇˌ 

ˋˍʽˌ ˉʶˊʽˇ˔ʷˌ ˉˇˎ ˎˉʱˊ˔ʶʽΦ ʅˍʽˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ˉˇˎ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˁʰʻˈ˂ˇˎ ˒˖ˍʽˋ˃ˈˌ ʹ 

˃ʶˍʰʲ˂ʹˍʺ ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ˍʽ˃ʺ лΣ ˈˍʰ˄ ˎˉʱˊ˔ʶʽ ʶˉʰˊˁʺˌ ʹ ˍʽ˃ʺ ʽˋˇˏˍʰʽ ˃ʶ м ˁʰʽ ˈˍʰ˄ ˎˉʱˊ˔ʶʽ 

ʷ˄ˍˇ˄ˇˌ ˒˖ˍʽˋ˃ˈˌ ʵʾ˄ʶˍʰʽ ʹ ˍʽ˃ʺ нΦ ɮ˅ʾʸʶʽ ˄ʰ ʰ˄ʰ˒ʶˊʻʶʾ ˈˍʽ ˍʰ ʵʹ˃ˈˋʽʰ ˒˖ˍʽˋˍʽˁʱ ˉˇˎ 

ˋˎ˄ʰ˄ˍ˗˄ˍʰʽ ˋʶ ˉʶʸˇʵˊˈ˃ʽʰ ˉˇʽˁʾ˂ˇˎ˄ ˖ˌ ˉˊˇˌ ˍˇ ʶʾʵˇˌ ˁʰʽ ˍʹ ʻʷˋʹ ˍˇˎˌΦ ɼʱˉˇʽʰ ʶʾ˄ʰʽ 

ʶ˄ˋ˖˃ʰˍ˖˃ʷ˄ʰ ˋˍˇ ˉʶʸˇʵˊˈ˃ʽˇΣ ʱ˂˂ʰ ʶ˄ʰʷˊʽʰ ˁʰʽ ʱ˂˂ʰ ˉʱ˄˖ ˋʶ ˁˍʾˊʽʰΦ ɲʶ˄ ˂ʰ˃ʲʱ˄ʶˍʰʽ 

ˎˉˈ˕ʽ˄ ˇ ʽʵʽ˖ˍʽˁˈˌ ˒˖ˍʽˋ˃ˈˌ ˍ˖˄ ˁˍʽˊʾ˖˄Φ  

 
ɳʽˁˈ˄ʰ оΦмнΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˔˖ˊʾˌ ʵʹ˃ˈˋʽˇ ˒˖ˍʽˋ˃ˈ  ˈˉˇˎ ʹ S5=0, ̀ ˍʹ˄ ˉˈ˂ʹ ɮʻʺ˄ʰ 

 (ʃʹʴʺΥ Google Street View) 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

 
ɳʽˁˈ˄ʰ оΦмоΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ ʶˉʰˊˁʺ ʵʹ˃ˈˋʽˇ ˒˖ˍʽˋ˃ˈ  ˈˉˇˎ ʹ S5=1, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ 

ʃʱ˂˃ʰˌ (ʃʹʴʺΥ Google Street View) 

 

 
ɳʽˁˈ˄ʰ оΦмпΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ ʷ˄ˍˇ˄ˇ ʵʹ˃ˈˋʽˇ ˒˖ˍʽˋ˃ˈ  ˈˉˇˎ ʹ S5=2, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ 

(ʃʹʴʺΥ Google Street View) 

 

 

ɼʰˍʹʴˇˊʾʰ S6Υ ɼʰˍʱˋˍʰˋʹ ˁˍʽˊʾ˖˄ 

ɶ ˃ʶˍʰʲ˂ʹˍʺ ʰˎˍʺ ˃ʶ˂ʶˍʱ ˍʹ˄ ˁʰˍʱˋˍʰˋʹ ˍ˖˄ ˁˍʽˊʾ˖˄ ˋˍʹ˄ ˉ˂ʶˎˊʱ ˍˇˎ ʰ˄ˍʾˋˍˇʽ˔ˇˎ ʁʆΦ ʂˍʰ˄ 

ˈ˂ʰ ˍʰ ˁˍʾˊʽʰ ʶʾ˄ʰʽ ˋʶ ˁʰ˂ʺ ˁʰˍʱˋˍʰˋʹΣ ˔˖ˊʾˌ ˒ʻˇˊʷˌ ʺ ʸʹ˃ʽʷˌ ˍˈˍʶ ʹ S6 ̄ ʰʾˊ˄ʶʽ ˍʹ˄ ˍʽ˃ʺ мΦ 

ɮ˄ˍʾʻʶˍʰΣ ʶʱ˄ ˎˉʱˊ˔ʶʽ ʷˋˍ˖ ˁʰʽ ˃ʽʰ ˒ʻˇˊʱ, ʸʹ˃ʽʱ ʰˁˈ˃ʰ ˁʰʽ ˊ˖ʴ˃ʺ ˋˍʹ˄ ˉˊˈˋˇ˕ʹ ʶ˄ˈˌ 

ˁˍʽˊʾˇˎ ˍˇˎ ˍ˃ʺ˃ʰˍˇˌ ˉˇˎ ˃ʶ˂ʶˍʱˍʰʽ ˍˈˍʶ ʹ S6 ˂ ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ˍʽ˃ʺ лΦ   
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

 
ɳʽˁˈ˄ʰ оΦм5Υ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ ˁʰˁʺ ˁʰˍʱˋˍʰˋʹ ˁˍʽˊʾ˖˄  ̍ ˉˇˎ ʹ S6=0, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ 

(ʃʹʴʺΥ Google Street View) 

 

 
ɳʽˁˈ˄ʰ оΦмсΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ ˁʰ˂ʺ ˁʰˍʱˋˍʰˋʹ ˁˍʽˊʾ˖˄  ̍ ˉˇˎ ʹ S6=1, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ 

(ʃʹʴʺΥ Google Street View) 

 

 

ɼʰˍʹʴˇˊʾʰ S7Υ ɱˁˊʱ˒ʽˍʽ 

ɶ ˃ʶˍʰʲ˂ʹˍʺ S7 ˃ʶ˂ʶˍʱ ˍˇ ʲʰ˄ʵʰ˂ʽˋ˃ˈ ˍ˖˄ ˁˍʽˊʾ˖˄ ʰˉˈ ʴˁˊʱ˒ʽˍʽΦ ɮ˄ ˋˍʹ˄ ˉ˂ʶˎˊʱ ˉˇˎ 

ʶ˅ʶˍʱʸʶˍʰʽ ˎˉʱˊ˔ʶʽ ʷˋˍ˖ ˁʰʽ ʷ˄ʰ ʴˁˊʱ˒ʽˍʽ ˋʶ ˈ˂ˇ ˍˇ ˃ʺˁˇˌ ˍʹˌΣ ˍˈˍʶ ʹ ˃ʶˍʰʲ˂ʹˍʺ ˉʰʾˊ˄ʶʽ ˍʽ˃ʺ 

лΣ ʶ˄˗ ʰ˄ˍʾʻʶˍʰ ʹ ˍʽ˃ʺ ʶʾ˄ʰʽ мΦ 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

 
ɳʽˁˈ˄ʰ оΦмтΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ ʴˁˊʱ˒ʽˍʽ  ˈˉˇˎ ʹ S7=0, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ 

 (ʃʹʴʺΥ Google Street View) 

 

 
ɳʽˁˈ˄ʰ оΦм8Υ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ ʴˁˊʱ˒ʽˍʽ  ˈˉˇˎ ʹ S7=1, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ 

 (ʃʹʴʺΥ Google Street View) 

 

 

ɼʰˍʹʴˇˊʾʰ S8: ʈˉʰˊ˅ʹ ˉˇʵʹ˂ʰˍˇʵˊˈ˃ˇˎ 

ɶ ˃ʶˍʰʲ˂ʹˍʺ ʰˎˍʺ ʰ˒ˇˊʱ ˍʹ˄ ˏˉʰˊ˅ʹ ˉˇʵʹ˂ʰˍˇʵˊˈ˃ˇˎ ˁʰʽ ʰ˄ ʰˎˍˈˌ ʶʾ˄ʰʽ ʵʽʰ˔˖ˊʽˋ˃ʷ˄ˇˌ 

ʰˉˈ ˍʹ˄ ˁˏˊʽʰ ˁˎˁ˂ˇ˒ˇˊʾʰΦ ɴˍˋʽ ˂ˇʽˉˈ˄ ʶʱ˄ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˁʰ˃ʾʰ ʶʴˁʰˍʱˋˍʰˋʹ 

ˉˇʵʹ˂ʰˍˇʵˊˈ˃ˇˎ ʶˉʾ ˍʹˌ ʶ˅ʶˍʰʸˈ˃ʶ˄ʹˌ ˇʵˇˏΣ ˍˈˍʶ ʹ ˃ʶˍʰʲ˂ʹˍʺ ʽˋˇˏˍʰʽ ˃ʶ лΦ ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ 

ˉˇˎ ˎˉʱˊ˔ʶʽ ˂˖ˊʾʵʰ ʰˉˇˁ˂ʶʽˋˍʽˁʺˌ ˔ˊʺˋʹˌ ʴʽʰ ˉˇʵʺ˂ʰˍʰ ˃ʶ ˇˊʽʸˈ˄ˍʽʰ ʵʽʰʴˊʱ˃˃ʽˋʹ ʺ 

ˋʺ˃ʰ˄ˋʹ ˋˍˇ ˇʵˈˋˍˊ˖˃ʰ ˍˈˍʶ ʹ S8 ̄ ʰʾˊ˄ʶʽ ˍʹ˄ ˍʽ˃ʺ м ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ˍʽ˃ʺ н ˈˍʰ˄ 

ʶʾ˄ʰʽ ʵʽʰ˔˖ˊʽˋ˃ʷ˄ʹ ʰˉˈ ˍʹ˄ ˎˉˈ˂ˇʽˉʹ ˁˎˁ˂ˇ˒ˇˊʾʰΦ ʁ ʵʽʰ˔˖ˊʽˋ˃ˈˌ ʰˎˍˈˌ ʶˉʽˍˎʴ˔ʱ˄ʶˍʰʽ ʶʾˍʶ 

˃ʶ ʰ˄ˏ˕˖ˋʹ ˍʹˌ ˋˍʱʻ˃ʹˌ ˍˇˎ ˉˇʵʹ˂ʰˍˇʵˊˈ˃ˇˎ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ ʵˊˈ˃ˇ ʶʾˍʶ ˃ʶ ʱ˂˂ʶˌ ˃ˈ˄ʽ˃ʶˌ 

ʶʴˁʰˍʰˋˍʱˋʶʽˌ όˁʰˍʰˋˁʶˎʷˌ ˁʰʽ ʵʽʰ˔˖ˊʽˋˍʽˁʱύ ʶʾˍʶ ˄ʰ ʲˊʾˋˁʶˍʰʽ ʶ˄ˍˈˌ ˉʶʸˇʵˊˇ˃ʹ˃ʷ˄ʹˌ 

ʸ˗˄ʹˌΦ 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

 
ɳʽˁˈ˄ʰ оΦмфΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˔˖ˊʾˌ ˉˇʵʹ˂ʰˍˈʵˊˇ˃ˇ  ˈˉˇˎ ʹ S8=0, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ  

(ʃʹʴʺΥ Google Street View) 

 

 
ɳʽˁˈ˄ʰ оΦнлΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ ˉˇʵʹ˂ʰˍˈʵˊˇ˃ˇ ˔˖ˊʾˌ ʵʽʰ˔˖ˊʽˋ˃ˈ ʰˉˈ ˍˇ ˇʵʽˁˈ ʵʾˁˍˎˇ  ˈˉˇˎ 

ʹ S8=1, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ  (ʃʹʴʺΥ Google Street View) 

 

 
ɳʽˁˈ˄ʰ оΦнмΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ ˉˇʵʹ˂ʰˍˈʵˊˇ˃ˇΣ ʵʽʰ˔˖ˊʽˋ˃ʷ˄ˇˌ ʰˉˈ ˍˇ ˇʵʽˁˈ ʵʾˁˍˎˇ  ˈˉˇˎ ʹ 

S8=2, ̀ ˍʹ˄ ̄ ˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ  (ʃʹʴʺΥ Google Street View) 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

 

ɼʰˍʹʴˇˊʾʰ S9Υ ʈˉʰˊ˅ʹ ˉʶʸˇʵˊˇ˃ʾˇˎ 

ɳʵ˗ ˃ʶ˂ʶˍʱˍʰʽ ʰ˄ ˋˍˇ ˎˉˈ ʶ˅ʷˍʰˋʹ ˍ˃ʺ˃ʰ ˎˉʱˊ˔ʶʽ ˉʶʸˇʵˊˈ˃ʽˇ ʺ ˈ˔ʽΦ ɳʱ˄ ˎˉʱˊ˔ʶʽ 

ˁʰˍʰˋˁʶˎʰˋ˃ʷ˄ˇ ˉʶʸˇʵˊˈ˃ʽˇ ˉʱ˄˖ ʰˉˈ ˍˇ рл҈ ˍˇˎ ˃ʺˁˇˎˌ ˍˇˎ ˍ˃ʺ˃ʰˍˇˌ ʰ˄ʶ˅ʱˊˍʹˍʰ ʰˉˈ 

ˍʰ ˎ˂ʽˁʱ ˁʰʽ ˍˇ ʶˉʾˉʶʵˇ ˋˎ˄ˍʺˊʹˋʺˌ ˍˇˎ ˍˈˍʶ ʹ S9 ʽˋˇˏˍʰʽ ˃ʶ мΣ ʶ˄˗ ʰ˄ˍʾʻʶˍʰ ˉʰʾˊ˄ʶʽ ˍʹ˄ 

ˍʽ˃ʺ лΦ ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ˇ ʵˊˈ˃ˇˌ ʶʾ˄ʰʽ ʰ˃ʽʴʺˌ ˉʶʸˈʵˊˇ˃ˇˌ ʺ ʷ˔ˇˎ˃ʶ ˊˎʻ˃ʽˋˍʽˁʺ ˉʽ˄ʰˁʾʵʰ 

ʄ-лу ˍˈˍʶ ʹ ˃ʶˍʰʲ˂ʹˍʺ {ф ̒ ʰ ˉʱˊʶʽ ˍʹ˄ ˍʽ˃ʺ м. 

 
ɳʽˁˈ˄ʰ оΦнн ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˔˖ˊʾˌ ˉʶʸˇʵˊˈ˃ʽˇ  ˈˉˇˎ ʹ S9=0, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ  

 (ʃʹʴʺΥ Google Street View) 

 

 
ɳʽˁˈ˄ʰ оΦноΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ ˉʶʸˇʵˊˈ˃ʽˇ  ˈˉˇˎ ʹ S9=1, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ  

 (ʃʹʴʺΥ Google Street View) 

 

 

ɼʰˍʹʴˇˊʾʰ S9aΥ ɮˋˎ˄ʶ˔ʷˌ ˉʶʸˇʵˊˈ˃ʽˇ 

ɶ ˃ʶˍʰʲ˂ʹˍʺ ʰˎˍʺ ʶ˅ʶˍʱʸʶʽ ʰ˄ ˍˇ ˉʶʸˇʵˊˈ˃ʽˇ ˋˍˇ ˇˉˇʾˇ ˁʽ˄ʶʾˍʰʽ ˇ ˉʶʸˈˌ ʶʾ˄ʰʽ ˋˎ˄ʶ˔ʷˌ ˁʰʽ 

ʵʶ˄ ˔ˊʶʽʱʸʶˍʰʽ ˄ʰ ˁʰˍʷʲʶʽ ˁʱˍ˖ ʴʽʰ ˄ʰ ˋˎ˄ʶ˔ʾˋʶʽ ˍʹ ʵʽʰʵˊˇ˃ʺ ˍˇˎΦ ɮ˄ ˍˇ ˉʶʸˇʵˊˈ˃ʽˇ ʶʾ˄ʰʽ 

ˋˎ˄ʶ˔ʷˌ ˋʶ ˈ˂ʹ ˍʹ˄ ˈ˕ʹ ˍˇˎ ʁʆ ˉˇˎ ʶ˅ʶˍʱʸʶˍʰʽ ˁʰʽ ˇ ˉʶʸˈˌ ʵʶ˄ ʰ˄ʰʴˁʱʸʶˍʰʽ ˄ʰ ˁʰˍʷʲʶʽ 

ˉˇˎʻʶ˄ʱ ˍˈˍʶ ʹ ˍʽ˃ʺ ˍʹˌ ˃ʶˍʰʲ˂ʹˍʺˌ ʶʾ˄ʰʽ мΦ ɮ˄ˍʾʻʶˍʰΣ ʰ˄ ˋʶ ˁʱˉˇʽʰ ˋʹ˃ʶʾʰ ʵʶ˄ ˎˉʱˊ˔ʶʽ 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

ˉʶʸˇʵˊˈ˃ʽˇ ʺ ˍˇ ˉ˂ʱˍˇˌ ˍˇˎ ʶʾ˄ʰʽ ʰˊˁʶˍʱ ˃ʽˁˊˈ ˗ˋˍʶ ˄ʰ ʶ˃ˉˇʵʾʸʶʽ ˍʹ˄ ˇ˃ʰ˂ʺ ʵʽʷ˂ʶˎˋʹ ˍˇˎ 

ˉʶʸˇˏ ˍˈˍʶ ʹ ˃ʶˍʰʲ˂ʹˍʺ ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ˍʽ˃ʺ лΦ 

 
ɳʽˁˈ˄ʰ оΦнпΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ ʰˋˎ˄ʶ˔ʷˌ ˉʶʸˇʵˊˈ˃ʽˇ  ˈˉˇˎ ʹ S9a=0, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ  

(ʃʹʴʺΥ Google Street View) 

 

 
ɳʽˁˈ˄ʰ оΦ25Υ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ ˋˎ˄ʶ˔ʷˌ ˉʶʸˇʵˊˈ˃ʽˇ  ̍ ˉˇˎ ʹ Sф=h1, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ  

(ʃʹʴʺΥ Google Street View) 

 

 

ɼʰˍʹʴˇˊʾʰ S10Υ ɼʰˍʱˋˍʰˋʹ ˉʶʸˇʵˊˇ˃ʾˇˎ 

ɶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʶˍʰʲ˂ʹˍʺ ʶ˅ʶˍʱʸʶʽ ˍˇ ʶˉʾˉʶʵˇ ˋˎ˄ˍʺˊʹˋʹˌ ˍˇˎ ˉʶʸˇʵˊˇ˃ʾˇˎ ˍˇˎ ˍ˃ʺ˃ʰˍˇˌ 

ˍˇˎ ʁʆ ˉˇˎ ˃ʶ˂ʶˍʱˍʰʽΦ ɴˍˋʽ ˂ˇʽˉˈ˄ ʰ˄ ˎˉʱˊ˔ʶʽ ˁʱˉˇʽʰ ˒ʻˇˊʱΣ ˈˉ˖ˌ ˋˉʱˋʽ˃ˇ ʺ ʴʶ˄ʽˁˈˍʶˊʰ 

ʶ˂˂ʽˉʺˌ ˋˎ˄ˍʺˊʹˋʹ ˋʶ ˈ˂ˇ ˍˇ ˍ˃ʺ˃ʰ ʺ ˋʶ ˁʱˉˇʽˇ ˍ˃ʺ˃ʰ ˍˇˎ ˉʶʸˇʵˊˇ˃ʾˇˎΣ ˍˈˍʶ ʹ ˃ʶˍʰʲ˂ʹˍʺ 

ˉʰʾˊ˄ʶʽ ˍʹ˄ ˍʽ˃ʺ лΦ ʂˍʰ˄ ˈ˃˖ˌ ʶʾ˄ʰʽ ˋʶ ˁʰ˂ʺ ˁʰˍʱˋˍʰˋʹ ˁʰʽ ʵʶ˄ ʶ˃ˉˇʵʾʸʶʽ ˍʹ˄ ˇ˃ʰ˂ʺ 

ʵʽʷ˂ʶˎˋʹ ˍ˖˄ ˉʶʸ˗˄Σ ˍˈˍʶ ʹ ˃ʶˍʰʲ˂ʹˍʺ ʽˋˇˏˍʰʽ ˃ʶ мΦ 



 

29 
 

ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

 
ɳʽˁˈ˄ʰ оΦнсΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˉʶʸˇʵˊˇ˃ʾˇˎ ˋʶ ˁʰˁʺ ˁʰˍʱˋˍʰˋʹ  ˈˉˇˎ ʹ S10=0, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ 

ʃʱ˂˃ʰˌ  (ʃʹʴʺΥ Google Street View) 

 

 
ɳʽˁˈ˄ʰ оΦнтΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˉʶʸˇʵˊˇ˃ʾˇˎ ˋʶ ˁʰ˂ʺ ˁʰˍʱˋˍʰˋʹ  ˈˉˇˎ ʹ S10=1, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ 

ʃʱ˂˃ʰˌ  (ʃʹʴʺΥ Google Street View) 

 

 

ɼʰˍʹʴˇˊʾʰ S11Υ ɲʽʰ˔˖ˊʽˋ˃ˈˌ ˉʶʸˇʵˊˇ˃ʾ˖˄ 

ɳʱ˄ ˋˍˇ ˎˉˈ ʶ˅ʷˍʰˋʹ ˍ˃ʺ˃ʰ ʵʶ˄ ˎˉʱˊ˔ʶʽ ʰˋˍʽˁˈˌ ʶ˅ˇˉ˂ʽˋ˃ˈˌ ˈˉ˖ˌ ˁˇ˂ˇ˄ʱˁʽʰ ˁʰʽ ʱ˂˂ʶˌ 

ˍʶ˔˄ʽˁʷˌ ˁʰˍʰˋˁʶˎʷˌ όʶˁˍˈˌ ʵʷ˄ˍˊ˖˄ ˁʰʽ ˉˇʵʹ˂ʰˍˇʵˊˈ˃˖˄ύ ˉˇˎ ˄ʰ ʵʽʰ˔˖ˊʾʸˇˎ˄ ˍˇ 

ˉʶʸˇʵˊˈ˃ʽˇ ʰˉˈ ˍʹ˄ ˁˏˊʽʰ ˁˎˁ˂ˇ˒ˇˊʾʰ ˍˈˍʶ ʹ ˃ʶˍʰʲ˂ʹˍʺ ˉʰʾˊ˄ʶʽ ˍʽ˃ʺ лΦ ɮ˄ˍʾʻʶˍʰΣ ʶʱ˄ ˉʱ˄˖ 

ʰˉˈ ˍˇ рл҈ ˍˇˎ ˉʶʸˇʵˊˇ˃ʾˇˎ ʵʽʰ˔˖ˊʾʸʶˍʰʽ ʰˉˈ ˍʹ˄ ˎˉˈ˂ˇʽˉʹ ˁˎˁ˂ˇ˒ˇˊʾʰ ˍˈˍʶ ʹ S11 

˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ˍʽ˃ʺ мΦ ɳˉʾˋʹˌ ˈˍʰ˄ ˍˇ ˍ˃ʺ˃ʰ ˉˇˎ ˃ʶ˂ʶˍʱˍʰʽ ʶʾ˄ʰʽ ʰ˃ʽʴʺˌ ˉʶʸˈʵˊˇ˃ˇˌΣ ʵʹ˂ʰʵʺ 

ʵʶ˄ ʶˉʽˍˊʷˉʶˍʰʽ ʹ ʵʽʷ˂ʶˎˋʹ ˇ˔ʹ˃ʱˍ˖˄Σ ˍˈˍʶ ʹ ˃ʶˍʰʲ˂ʹˍʺ ˉʰʾˊ˄ʶʽ ˍʹ˄ ˍʽ˃ʺ мΦ 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

 
ɳʽˁˈ˄ʰ оΦнуΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˉʶʸˇʵˊˇ˃ʾˇˎ ˔˖ˊʾˌ ʵʽʰ˔˖ˊʽˋ˃ˈ ʰˉˈ ˍʹ˄ ˁˎˁ˂ˇ˒ˇˊʾʰ  ̍ ˉˇˎ ʹ 

S11=0, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ  (ʃʹʴʺ: Google Street View) 

 

 
ɳʽˁˈ˄ʰ оΦнфΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˉʶʸˇʵˊˇ˃ʾˇˎ ˃ʶ ʵʽʰ˔˖ˊʽˋ˃ˈ ʰˉˈ ˍʹ˄ ˁˎˁ˂ˇ˒ˇˊʾʰ  ˈˉˇˎ ʹ S11=1, 

ˋˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ  (ʃʹʴʺΥ Google Street View) 

 

 

ɼʰˍʹʴˇˊʾʰ S12Υ ʅˁʾʰˋʹ ˉʶʸˇʵˊˇ˃ʾˇˎ 

ɶ ˃ʶˍʰʲ˂ʹˍʺ S12 ʁ ˅ʶˍʱʸʶʽ ˍˇ ʲʰʻ˃ˈ ˋˁʾʰˋʹˌ ˍˇˎ ˉʶʸˇʵˊˇ˃ʾˇˎ ˍˇˎ ˎˉˈ ˃ʶ˂ʷˍʹ ˍ˃ʺ˃ʰˍˇˌ ʰˉˈ 

ʵʽʱ˒ˇˊʶˌ ˃ˈ˄ʽ˃ʶˌ ʰˋˍʽˁʷˌ ˁʰˍʰˋˁʶˎʷˌ ˁʰʽ ʰˉˈ ʵʷ˄ˍˊʰΦ ʂˍʰ˄ ˍˇ ˉʶʸˇʵˊˈ˃ʽˇ ˁʰ˂ˏˉˍʶˍʰʽ ˋʶ 

ˉˇˋˇˋˍˈ л-нр҈Σ ˍˈˍʶ ʹ ˍʽ˃ʺ ˍʹˌ ˃ʶˍʰʲ˂ʹˍʺˌ ʽˋˇˏˍʰʽ ˃ʶ лΣ ʶ˄˗ ˈˍʰ˄ ˍˇ ˉˇˋˇˋˍˈ ˁʱ˂ˎ˕ʹˌ 

ʶʾ˄ʰʽ нс-тр҈ ˍˈˍʶ ʹ ˃ʶˍʰʲ˂ʹˍʺ ˉʰʾˊ˄ʶʽ ˍʽ˃ʺ мΦ ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ˋˍˇ тс-млл҈ ˍˇˎ 

ˉʶʸˇʵˊˇ˃ʾˇˎ ˉʰˊʷ˔ʶˍʰʽ ˋˁʾʰˋʹκˁʱ˂ˎ˕ʹ ˍˈˍʶ ʹ ˍʽ˃ʺ ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ˍʽ˃ʺ нΦ  
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

 
ɳʽˁˈ˄ʰ оΦолΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˉʶʸˇʵˊˇ˃ʾˇˎ ˔˖ˊʾˌ ˋˁʾʰˋʹ  ˈˉˇˎ ʹ S12=0, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ  

(ʃʹʴʺΥ Google Street View) 

 

 
ɳʽˁˈ˄ʰ оΦомΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˉʶʸˇʵˊˇ˃ʾˇˎ ˃ʶ ʶˉʰˊˁʺ ˋˁʾʰˋʹ  ˈˉˇˎ ʹ S12=1, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ 

ʃʱ˂˃ʰˌ  (ʃʹʴʺΥ Google Street View) 

 

 
ɳʽˁˈ˄ʰ оΦо2Υ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˉʶʸˇʵˊˇ˃ʾˇˎ ˃ʶ ʷ˄ˍˇ˄ʹ  ̀ ˁʾʰˋʹ  ˈˉˇˎ ʹ S12=2, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ 

ʃʱ˂˃ʰˌ  (ʃʹʴʺΥ Google Street View) 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

 

ɼʰˍʹʴˇˊʾʰ S13: ʃ˂ʱˍˇˌ ʃʶʸˇʵˊˇ˃ʾˇˎ 

ʅˏ˃˒˖˄ʰ ˃ʶ ʰˎˍʺ˄ ˍʹ ˃ʶˍʰʲ˂ʹˍʺ ʰ˄ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˉʶʸˇʵˊˈ˃ʽˇ ʺ ˋˍˇ ˉʶʸˇʵˊˈ˃ʽˇ ˉˇˎ 

ʶ˅ʶˍʱʸʶˍʰʽ ʵʶ˄ ˃ˉˇˊˇˏ˄ ˄ʰ ˉʶˊˉʰˍʺˋˇˎ˄ ˍʰˎˍˈ˔ˊˇ˄ʰ ˁʰʽ ˉʰˊʱ˂˂ʹ˂ʰ ˉʱ˄˖ ʰˉˈ н ʱˍˇ˃ʰ ˍˈˍʶ 

ʹ ˃ʶˍʰʲ˂ʹˍʺ ʵʷ˔ʶˍʰʽ ˍʹ˄ ˍʽ˃ʺ лΦ ʆˇ ʾʵʽˇ ˋˎ˃ʲʰʾ˄ʶʽ ˁʰʽ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ˍˇ ˉʶʸˇʵˊˈ˃ʽˇ 

ʶʾ˄ʰʽ ˃ʶʴʱ˂ˇ ˁʰʽ ʷˋˍ˖ ˋʶ ʷ˄ʰ ˋʹ˃ʶʾˇ ˍˇˎ ʵʶ˄ ˃ˉˇˊˇˏ˄ ˄ʰ ˉʶˊˉʰˍʺˋˇˎ˄ ʱ˄ʶˍʰ ˁʰʽ 

ˍʰˎˍˈ˔ˊˇ˄ʰ ˉʱ˄˖ ʰˉˈ н ʱˍˇ˃ʰΦ ʅˍʹ˄ ʰ˄ˍʾʻʶˍʹ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʹ ˍʰˎˍˈ˔ˊˇ˄ʹ ˁʰʽ ˉʰˊʱ˂˂ʹ˂ʹ 

ʵʽʷ˂ʶˎˋʹ ˍ˖˄ ˉʶʸ˗˄ h ˉˈ о ʱˍˇ˃ʰ ˁʰʽ ˉʱ˄˖ ʁ ʾ˄ʰʽ ʶ˒ʽˁˍʺ ̱ ˈˍʶ ʹ S13 ˂ ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ˍʽ˃ʺ мΦ 

 
ɳʽˁˈ˄ʰ оΦооΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ ˃ʽˁˊˈ ˉ˂ʱˍˇˌ ˉʶʸˇʵˊˇ˃ʾˇˎ  ̍ ˉˇˎ ʹ S13=0, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ 

ʃʱ˂˃ʰˌ  (ʃʹʴʺΥ Google Street View) 

 

 
ɳʽˁˈ˄ʰ оΦопΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ ˃ʶʴʱ˂ˇ ˉ˂ʱˍˇˌ ˉʶʸˇʵˊˇ˃ʾˇˎ  ˈˉˇˎ ʹ S13=1, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ 

ʃʱ˂˃ʰˌ  (ʃʹʴʺΥ Google Street View) 

 

 

ɼʰˍʹʴˇˊʾʰ S14Υ ɽ˖ˊʾʵʶˌ ˁˎˁ˂ˇ˒ˇˊʾʰˌ ʰˎˍˇˁʽ˄ʺˍ˖˄ 

ʅˍʹ ˃ʶˍʰʲ˂ʹˍʺ ʰˎˍʺ ʶ˅ʶˍʱʸʶˍʰʽ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ ˂˖ˊʾʵ˖˄ ˁˎˁ˂ˇ˒ˇˊʾʰˌ ˇ˔ʹ˃ʱˍ˖˄ ˉˇˎ 

ˎˉʱˊ̝̌ˎ˄ ˃ʶˍʰ˅ˏ ˍˇˎ ʶ˅ʶˍʰʸˈ˃ʶ˄ˇˎ ˍ˃ʺ˃ʰˍˇˌ ˍˇˎ ʁʆ ˁʰʽ ˍˇˎ ʰˉʷ˄ʰ˄ˍʽ ˉʶʸˇʵˊˇ˃ʾˇˎΦ ɮ˅ʾʸʶʽ 

˄ʰ ʰ˄ʰ˒ʶˊʻʶʾ ˈˍʽ ʵʶ˄ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˇʽ ˂˖ˊʾʵʶˌ ˋˍʱʻ˃ʶˎˋʹˌ ˇ˔ʹ˃ʱˍ˖˄ ˁʰʽ ˇʽ ˂˖ˊʾʵʶˌ 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

ʰˉˇˁ˂ʶʽˋˍʽˁʺˌ ˔ˊʺˋʹˌ ˉˇʵʹ˂ʱˍ˖˄Φ ɴˍˋʽ ˂ˇʽˉˈ˄ ˈˍʰ˄ ˎˉʱˊ˔ˇˎ˄ ˉʶˊʽˋˋˈˍʶˊʶˌ ʰˉˈ п ˂˖ˊʾʵʶˌ 

ˁˎˁ˂̌ ˒ˇˊʾʰˌ ʺ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˉʶʸˇʵˊˈ˃ʽˇ ˍˈˍʶ ʹ ˃ʶˍʰʲ˂ʹˍʺ ˉʰʾˊ˄ʶʽ ˍʹ˄ ˍʽ˃ʺ лΣ ʶ˄˗ ˈˍʰ˄ 

˃ʶˋˇ˂ʰʲˇˏ˄ н-о ˂˖ˊʾʵʶˌ ˁˎˁ˂ˇ˒ˇˊʾʰˌ ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ˍʽ˃ʺ мΦ ʆʷ˂ˇˌ ʰ˄ ˎˉʱˊ˔ʶʽ м ˂˖ˊʾʵʰ 

ˁˎˁ˂ˇ˒ˇˊʾʰˌ ʺ ˃ʶˋˇ˂ʰʲʶʾ ˉʶʸˈʵˊˇ˃ˇˌ ˍˈˍʶ ʹ ˃ʶˍʰʲ˂ʹˍʺ ʽˋˇˏˍʰʽ ˃ʶ нΦ 

 
ɳʽˁˈ˄ʰ оΦо5Υ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ п ˂˖ˊʾʵʶˌ ˁˎˁ˂ˇ˒ˇˊʾʰˌ  ̍ ˉˇˎ ʹ S14=0, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ  

(ʃʹʴʺΥ Google Street View) 

 

 
ɳʽˁˈ˄ʰ оΦосΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ н ˂˖ˊʾʵʶˌ ˁˎˁ˂ˇ˒ˇˊʾʰˌ  ˈˉˇˎ ʹ S14=1, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ  

(ʃʹʴʺΥ Google Street View) 

 



 

34 
 

ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

 
ɳʽˁˈ˄ʰ оΦотΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ м ˂˖ˊʾʵʰ ˁˎˁ˂ˇ˒ˇˊʾʰˌ  ˈˉˇˎ ʹ S14=2, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ  

(ʃʹʴʺΥ Google Street View) 

 

 
ɳʽˁˈ˄ʰ оΦоуΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ ˉʶʸˈʵˊˇ˃ˇ  ˈˉˇˎ ʹ S14=2, ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ   

(ʃʹʴʺΥ Google Street View) 

 

 

ɼʰˍʹʴˇˊʾʰ S15Υ ʃʰˊʱ˄ˇ˃ʰ ˉʰˊˁʰˊʽˋ˃ʷ˄ʰ ˇ˔ʺ˃ʰˍʰ 

ɳʵ˗ ʰ˅ʽˇ˂ˇʴʶʾˍʰʽ ˁʰˍʱ ˉˈˋˇ ʶʾ˄ʰʽ ˉˊˇˋʲʱˋʽ˃ˇ ˍˇ ˉʶʸˇʵˊˈ˃ʽˇ ˉˇˎ ˁʽ˄ʶʾˍʰʽ ˇ ˉʶʸˈˌ ʰˉˈ ˍʹ˄ 

ˏˉʰˊ˅ʹ ˉʰˊʱ˄ˇ˃˖˄ ˉʰˊˁʰˊʽˋ˃ʷ˄˖˄ ˇ˔ʹ˃ʱˍ˖˄Σ ʶʾˍʶ ʶʾ˄ʰʽ ʰˎˍˇˁʾ˄ʹˍˇΣ ˃ʹ˔ʰ˄ʱˁʽ ʰˁˈ˃ʰ ˁʰʽ 

ˉˇʵʺ˂ʰˍˇΦ ɮ˄ ˎˉʱˊ˔ʶʽ ʷˋˍ˖ ˁʰʽ ʷ˄ʰ ˈ˔ʹ˃ʰ ˉʰˊʱ˄ˇ˃ʰ ˉʰˊˁʰˊʽˋ˃ʷ˄ˇ ˉʱ˄˖ ˋˍˇ ˉʶʸˇʵˊˈ˃ʽˇΣ 

ˍˈˍʶ ʹ ˍʽ˃ʺ ˍʹˌ ˃ʶˍʰʲ˂ʹˍʺˌ ʽˋˇˏˍʰʽ ˃ʶ лΣ ʶ˄˗ ˋʶ ʰ˄ˍʾʻʶˍʹ ˉʶˊʾˉˍ˖ˋʹ ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ˍʽ˃ʺ мΦ 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

 
ɳʽˁˈ˄ʰ оΦофΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ ˉʰˊˁʰˊʽˋ˃ʷ˄ˇ ˈ˔ʹ˃ʰ ˉʱ˄˖ ˋʶ ˉʶʸˇʵˊˈ˃ʽˇ  ˈˉˇˎ ʹ S15=0, 

ˋˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ  (ʃʹʴʺΥ Google Street View) 

 

 
ɳʽˁˈ˄ʰ оΦплΥ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˉʶʸˇʵˊˇ˃ʾˇˎ ˔˖ˊʾˌ ˉʰˊˁʰˊʽˋ˃ʷ˄ˇ ˈ˔ʹ˃ʰ  ˈˉˇˎ ʹ S15=1, ̀ ˍʹ˄ 

ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ  (ʃʹʴʺΥ Google Street View) 

 

 

ɼʰˍʹʴˇˊʾʰ S16Υ ʃʰˊˇˎˋʾʰ ˉʶʸ˗˄ 

ɶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʶˍʰʲ˂ʹˍʺ ʶ˅ʶˍʱʸʶʽ ˍʹ˄ ˉˎˁ˄ˈˍʹˍʰ ˍ˖˄ ˉʶʸ˗˄ ʶˉʾ ˍʹˌ ˈ˕ʹˌ ˍˇˎ ʁʆΦ ʅˍʹ˄ 

ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʵʶ˄ ˋˎ˄ʰ˄ˍʱˍʰʽ ˁʰ˄ʷ˄ʰˌ ˉʶʸˈˌ ˍˈˍʶ ʹ ˃ʶˍʰʲ˂ʹˍʺ ʲʰʻ˃ˇ˂ˇʴʶʾˍʰʽ ˃ʶ лΦ ɮ˄ ˋˍˇ 

ˍ˃ʺ˃ʰ ˍˇˎ ʁʆ ˉˇˎ ʶ˅ʶˍʱʸʶˍʰʽ ˎˉʱˊ˔ˇˎ˄ ʰˉˈ м ˃ʷ˔ˊʽ о ˉʶʸˇʾ ˍˈˍʶ ˍʽ˃ʺ ˍʹˌ ˃ʶˍʰʲ˂ʹˍʺˌ ʽˋˇˏˍʰʽ 

˃ʶ мΦ ʂˍʰ˄ ˎˉʱˊ˔ˇˎ˄ п ˃ʶ мл ˉʶʸˇʾ ʹ ˍʽ˃ʺ ʶʾ˄ʰʽ нΣ ʶ˄˗ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ˎˉʱˊ˔ˇˎ˄ ˉʱ˄˖ 

ʰˉˈ мл ˉʶʸˇʾ ʹ ˍʽ˃ʺ ˍʹˌ ˃ʶˍʰʲ˂ʹˍʺˌ ʶʾ˄ʰʽ оΦ 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

 
ɳʽˁˈ˄ʰ оΦ41Υ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˔˖ˊʾˌ ˉʶʸˇˏˌ  ̍ ˉˇˎ ʹ S16ҐлΣ ˋˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ 

όʃʹʴʺΥ Google Street View) 

 

 
ɳ̔ ˁˈ˄ʰ оΦ42Υ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ ˃ʽˁˊʺ ˉˎˁ˄ˈˍʹˍʰ ˉʶʸ˗˄  ̍ ˉˇˎ ʹ {м6=1Σ ˋˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ  

όʃʹʴʺΥ DƻƻƎƭŜ {ǘǊŜŜǘ ±ƛŜǿύ 

 

 
ɳ̔ ˁˈ˄ʰ оΦ43Υ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ ˃ʷˍˊʽʰ ˉˎˁ˄ˈˍʹˍʰ ˉʶʸ˗˄  ̍ ˉˇˎ ʹ {м6=2Σ ˋˍʹ˄ ˉˈ˂ʹ ɽʰˌ 

ʃʱ˂˃ʰˌ  όʃʹʴʺΥ DƻƻƎƭŜ {ǘǊŜŜǘ ±ƛŜǿύ 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

 

 
ɳ̔ ˁˈ˄ʰ оΦ44Υ ʃʰˊʱʵʶʽʴ˃ʰ ˍ˃ʺ˃ʰˍˇˌ ˃ʶ ˃ʶʴʱ˂ʹ ˉˎˁ˄ˈˍʹˍʰ ˉʶʸ˗˄  ̍ ˉˇˎ ʹ {м6=3Σ ˋˍʹ˄ ˉˈ˂ʹ ɽʰˌ 

ʃʱ˂˃ʰˌ  όʃʹʴʺΥ DƻƻƎƭŜ {ǘǊŜŜǘ ±ƛŜǿύ 

 

 

ɼʰˍʹʴˇˊʾʰ C1_1Υ ʊ˖ˍʶʽ˄ˈˌ ʅʹ˃ʰˍˇʵˈˍʹˌ ʴʽʰ ˉʶʸˇˏˌ 

ɶ ˃ʶˍʰʲ˂ʹˍʺ ʰˎˍʺ ʰ˒ˇˊʱ ˍʹ˄ ˋˏ˄ʵʶˋʹ ˍ˖˄ ʁʆ (crossing) ˁʰʽ ʶ˅ʶˍʱʸʶʽ ˍʹ˄ ˏˉʰˊ˅ʹ ʺ ˃ʹ 

˒˖ˍʶʽ˄ˇˏ ˋʹ˃ʰˍˇʵˈˍʹ ˋˍʹ˄ ˋˏ˄ʵʶˋʹ ˍ˖˄ ˉʶʸˇʵˊˇ˃ʾ˖˄Φ ɳʱ˄ ʹ ˋˏ˄ʵʶˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ 

ˉʶʸˇʵˊˇ˃ʾ˖˄ ˉˇˎ ʰ˅ʽˇ˂ˇʴʶʾˍʰʽ ʵʶ˄ ʷ˔ʶʽ ˒˖ˍʶʽ˄ˈ ˋʹ˃ʰˍˇʵˈˍʹ ˍˈˍʶ ʹ ˍʽ˃ʺ ʶʾ˄ʰʽ лΣ ʶ˄˗ ʰ˄ 

ˎˉʱˊ˔ʶʽ ˒˖ˍʶʽ˄ˈˌ ˋʹ˃ʰˍˇʵˈˍʹˌ ˍˈˍʶ ʹ ˃ʶˍʰʲ˂ʹˍʺ ʲʰʻ˃ˇ˂ˇʴʶʾˍʰʽ ˃ʶ м 

 
ɳʽˁˈ˄ʰ оΦпрΥ ʃʰˊʱʵʶʽʴ˃ʰ ˋˏ˄ʵʶˋʹˌ ˉʶʸˇʵˊˇ˃ʾ˖˄ ˔˖ˊʾˌ ˒˖ˍʶʽ˄ˈ ˋʹ˃ʰˍˇʵˈˍʹ ɹ ʽʰ ˉʶʸˇˏˌ ˈˉˇˎ ʹ 

C1_1=0 ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ όʃʹʴʺΥ Google Street View) 
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ɳɸɿɹɼʁ ɾɳʆʅʁɰɹʁ ʃʁɽʇʆɳʋɿɳɹʁ 
ʅʋʁɽɶ ɮɱʄʁɿʁɾʍɿ ʆʁʃʁɱʄɮʊʍɿ ɾɶʋɮɿɹɼʍɿ                                  ʃɮʃɮɾɹʋɮɶɽ ɮɹɼɮʆɳʄɹɿɶ 

 
ɳʽˁˈ˄ʰ оΦп6Υ ʃʰˊʱʵʶʽʴ˃ʰ ˋˏ˄ʵʶˋʹˌ ˉʶʸˇʵˊˇ˃ʾ˖˄ ˃ʶ ˒˖ˍʶʽ˄ˈ ˋʹ˃ʰˍˇʵˈˍʹ ʴʽʰ ˉʶʸˇˏˌ ˈˉˇˎ ʹ C1_1=1 

ˋˍʹ˄ ˉˈ˂ʹ ɽʰˌ ʃʱ˂˃ʰˌ όʃʹʴʺΥ Google Street View) 

 

 

ɼʰˍʹʴˇˊʾʰ C1_2Υ ʄʱ˃ˉʶˌ 

 ɶ ˃ʶˍʰʲ˂ʹˍʺ ʰˎˍʺ ʶ˅ʶˍʱʸʶʽ ˍʹ˄ ˏˉʰˊ˅ʹ ˊʰ˃ˉ˗˄ ˋˍʹ˄ ˋˏ˄ʵʶˋʹ ˍ˖˄ ˉʶʸˇʵˊˇ˃ʾ˖˄Φ ʅˍʹ˄ 

ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʵʶ˄ ʷ˔ˇˎ˄ ˁʰˍʰˋˁʶˎʰˋˍʶʾ ˊʱ˃ˉʶˌ ˋʶ ˁʰ˄ʷ˄ʰ ʰˉˈ ˍʰ ʵˎˇ ˉʶʸˇʵˊˈ˃ʽʰ ˍˈˍʶ ʹ 

˃ʶˍʰʲ˂ʹˍʺ ˉʰʾˊ˄ʶʽ ˍʹ˄ ˍʽ˃ʺ лΦ ɳʱ˄ ˎˉʱˊ˔ʶʽ ˃ʾʰ ˊʱ˃ˉʰ ˋˍʹ˄ ˋˏ˄ʵʶˋʹ ˍ˖˄ ˉʶʸˇʵˊˇ˃ʾ˖˄ ˍˈˍʶ 

ʹ ˍʽ˃ʺ ˍʹˌ ˃ʶˍʰʲ˂ʹˍʺˌ ʶʾ˄ʰʽ мΣ ʶ˄˗ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ˎˉʱˊ˔ˇˎ˄ ˊʱ˃ˉʶˌ ˁʰʽ ˋˍʽˌ ʵˏˇ 

ˉ˂ʶˎˊʷˌ ˍˈˍʶ ʹ ˃ʶˍʰʲ˂ʹˍʺ ʲʰʻ˃ˇ˂ˇʴʶʾˍʰʽ ˃ʶ нΦ 

 
ɳʽˁˈ˄ʰ оΦптΥ ʃʰˊʱʵʶʽʴ˃ʰ ˋˏ˄ʵʶˋʹˌ ˉʶʸˇʵˊˇ˃ʾ˖˄ ˔˖ˊʾˌ ˊʱ˃ˉʶˌ  ˈˉˇˎ ʹ C1_2=0 ̀ ˍʹ˄ ˉˈ˂ʹ ɽʰˌ 

ʃʱ˂˃ʰˌ όʃʹʴʺΥ Google Street View) 

 
























































































