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ᵯᶂᵿᵰᵗᵾ 
ÑɭÒɟÙ ÅÙÛɟ×ȓ ÒȎØÛÍxÑ ÞɰÛɭÏÑεÜÙÍɟ¾ɨ ȸȒĥÈÙɭ θÛĤÛ¾ɟ yȑÍ }ċÃ Åɨζ¿Ö ØɟĥŘßȻ ÖĘ×ɭ ÒÏxÄ ] ÅÙÛɟ×ȓ ÒȎØÛÍxÑ¾ɟ ŢÕɟÛ Ø yÞØßȻ ÖɟÑÛ ĦÛɟĦĖ×+ ¿ɟÑɭÒɟÑɠ+ ÅÙŮɨÍ+ ¾ȗθÝ+ ÛÑ+ 
ÕɩȑÍ¾ ÒȕÛɟxÐɟØ+ θÛ¾ɟÞ ȑÑÖɟxÌ Ø ÅÑÅɠθÛ¾ɟÖɟ Ţĕ×à ÖßÞȓÞ ÀȎØ¤¾ɨ Ä ] ÅÙÛɟ×ȓÅę× Åɨζ¿ÖßȻ θÛĤÛÖɟ ÛʫÏɨ ŎÖÖɟ Øßɭ¾ɟ ÄÑn ] ÑɭÒɟÙÖɟ ÒȑÑ ÔÏεÙɯÏɨ ÅÙÛɟ×ȓÞɰÀɮ yȑÍÅę× 
ÖɩÞÖɠ ÁÈÑɟßȻ¾ɨ ŢÛȗȑÍ+ zÛȗθǡ Ø ÖɟŝɟÖɟ ÛȗʬκÐ Õ|Øßɭ¾ɨ ÍĖ× θÛεÕęÑ ÛɮáɟȑÑ¾ yĘ××ÑßȻÙɭ Ïɭ¿ɟ¤¾ɟ ÄÑn ] ÛʫÏɨ ÍɟÒŎÖ+ ¿ÊɭØɡ+ ÖȓÞÙÐɟØɭ ÛÝɟx+ yȑÍÛȗȒĥÈ ÍÎɟ yÑɟÛȗȒĥÈ¾ɟ 
¾ɟØÌ ȏßÖɟÙɡ ÍÎɟ ÒßɟÊɠ àɭŝ¾ɨ ÅÑÅɠÛÑ ÆÑKÆÑ ŢÕɟθÛÍ Õ|Øßɭ¾ɨ Ä ] ȏßÖÀÙÑ Ø ȏßÖÍɟÙ θÛĥÓɨÈÑ ¾ɨ ÞĞÕɟθÛÍ ÒȎØÌɟÖĦÛȻÒ yĕ×ɟκÐ¾ ÛɟËɡ ÒȏßØɨ¾ɨ ÞÖĦ×ɟ Ïɭ¿ɟ 
ÒÑxÞĆÄ ÅÞ¾ɟ ¾ɟØÌ ÍġÙɨ ÍÈɡ× àɭŝÖɟ zÛĤ×¾ ÞɟÛÐɟÑɠ yÒÑɟ}Ñȓ ÛɟęÄÑɠ× Ïɭζ¿ęÄ ] ÅÙÛɟ×ȓ ÒȎØÛÍxÑ θÛĤÛģ×ɟÒɠ ©ʬ×ɩκÀ¾¾ØÌ ÍÎɟ ÜßØɡ¾ØÌ¾ɟ ¾ɟØÌ ÞÖɭÍ ŬȗȒÅÍ 
ÞÖĦ×ɟ Õ¤¾ɨÙɭ yęÍØɟxȒĥŘ× ÞĞÆɩÍɟ ÍÎɟ ÞßÖȑÍ yÑȓÞɟØ ÅÙÛɟ×ȓ ÒȎØÛÍxÑ ę×ȕÑɠ¾ØÌÖɟ ×ɨÀÏɟÑ ÒȓĠ ×ɟ}Ñȓ ßɟÖɠ ÞÔɮ¾ɨ Ïɟȑ×ĕÛ ßɨ ] ßȎØÍÀȗß Ĉ×ɟɯÞ }ĕÞÅxÑÖɟ ÑɭÒɟÙ¾ɨ ÑÀĔ× 

ÕȕεÖ¾ɟ Øßɭ¾ɨ ÍØ ÅÙÛɟ×ȓÅę× Åɨζ¿Ö }ċÃ Õ¤¾ɨÙɭ ßɟŦɨ ÒȏßÙɨ ŢɟÎεÖ¾Íɟ ÞÖȓÏɟ×¾ɨ yÑȓ¾ȕÙÑ Ø }ĕÎɟÑÜɠÙ àÖÍɟ yεÕÛȗʬκÐ ÀÑȓx ßɨ ] yÑȓ¾ȕÙÑ Ø }ĕÎɟÑÜɠÙÍɟÞɯÀɮ ÅÙÛɟ×ȓ 
Öɮŝɠ ηŎ×ɟ¾ÙɟÒßȻÙɟ| ŢÔʬxÐÑ ÀÑȓxÒÑɴ zÛĤ×¾Íɟ Ïɭζ¿ęÄ ] ÅÙÛɟ×ȓÅę× Ţ¾ɨÒ Åɨζ¿Ö ę×ȕÑɠ¾ØÌ Ø ģ×ÛĦÎɟÒÑ¾ɟ ÙɟκÀ ÞÛxŢÎÖ }ÒÙĜÐ ÞȕÃÑɟ+ ÍĖ×ɟʦ¾ Ø ŢÖɟÌßȻ¾ɨ yĘ××Ñ 
zÛĤ×¾ ÒÏxÄ: ÅÞ¾ɨ ÛɮáɟȑÑ¾ θÛĤÙɭÝÌ¾ɟ zÐɟØÖɟ Åɨζ¿Ö ÒȏßÃɟÑ ÍÎɟ ÑĆÞɟʦ¾Ñ ÀØɡ Åɨζ¿Ö ę×ȕÑɠ¾ØÌ¾ɟ }Òɟ×ßȻ ÒȏßÃɟÑ ÀÑȓxÒÑɴ ßȓęÄ ] 

×Þɮ ÞęÏÕxÖɟ ÑɭÒɟÙ ÅÙÛɟ×ȓ ÒȎØÛÍxÑ Þß×ɨÀ ¾ɟ×xŎÖ ÏɨŮɨ ÃØÌ yęÍÀxÍ yÄɟÖ ȒÅġÙɟ¾ɨ ¾ÖÙÔÅɟØ ÑÀØÒɟεÙ¾ɟ¾ɨ ÙɟκÀ ÔɟËɡ ÒȏßØɨ Ţ¾ɨÒ Åɨζ¿Ö ÑĆÞɟʦ¾Ñ Í×ɟØ ÀȎØ¤¾ɨ 
Ä ] ÔĦÍɠĦÍØÖɟ Í×ɟØ ÒɟȎØ¤¾ɨ ×ɨ ÑĆÞɟʦ¾ÑÙɭ ÑÀØÒɟεÙ¾ɟ¾ɨ ÅÙÛɟ×ȓÅę× θÛÒʬ Åɨζ¿Ö ę×ȕÑɠ¾ØÌÖɟ ÉȕÙɨ ×ɨÀÏɟÑ ÒȓĠ ×ɟ}ÑɭÖɟ Ö θÛĤÛĦÍ Äȓ ] ×Þ ÑĆÞɟʦ¾Ñ ÒȓȒĦÍ¾ɟÙɭ ÅÙÛɟ×ȓ 
ÒȎØÛÍxÑ yÑȓ¾ȕÙÑ ÍÎɟ }ĕÎɟÑÜɠÙ ×ɨÅÑɟßȻ ÍÅȓxÖɟ, ŢɟÎεÖ¾ØÌ Ø ÄÑɩÈ ÀÑx ÍÎɟ ¾ɟ×xŎÖ ¾ɟ×ɟxęÛ×ÑÖɟ Þß×ɨÀ ÀÑȓx¾ɟ ÞɟÎɮ ×ÞÙɭ Åɨζ¿Ö ę×ȕÑɠ¾ØÌ ÍÎɟ ģ×ÔĦÎɟÒÑÖɟ ÞÖɭÍ 
}ġÙɭć× ÈɭÛɟ Òȓ×ɟx}Ñɭ zÜɟ εÙ¤¾ɨ Äȓ ] ÅÙÛɟ×ȓ ÒȎØÛÍxÑ yÑȓ¾ȓÙÑ ÍÎɟ }ĕÎɟÑÜɠÙ¾ɟ ¾ɟ×xŎÖßȻ ÍÅȓxÖɟ ÍÎɟ ¾ɟ×ɟxęÛ×Ñ ÀÑx ×ɨ ÏĦÍɟÛɭÅ č×ɟÏɮ }Ò×ɨÀɠ εÞʬÐ ßȓÑɭ Ä ] 

yęĕ×Öɟ ×ɨ ÑĆÞɟʦ¾Ñ Í×ɟØ ÀÑx ŢɟθÛκÐ¾ Þß×ɨÀ ÀÑɴ ÑɭÒɟÙ ÅÙÛɟ×ȓ ÒȎØÛÍxÑ Þß×ɨÀ ¾ɟ×xŎÖ 'ÏɨŮɨ( ŢɟθÛκÐ¾ ÞɭÛɟ ŢÏɟ×¾ ÖɨÈ Ğ×ɟ¾ÊɨÑɟġÊ εÙ- Ùɟ| Ðę×ÛɟÏ  Ĝ×ĆÍ ÀÑx 
ÃɟßęÄȓ ]  

 

Ðę×ÔɟÏ 

 

Êɟ- ØɟÐɟ ÛɟĈÙɭ 

ØɟȒĥŘ× ¾ɟ×xŎÖ ȑÑÏɴÜ¾, ÑɭÒɟÙ ÅÙÛɟ×ȓ Þß×ɨÀ ¾ɟ×xŎÖ a 

ŢÖȓ¿, ÅÙÛɟ×ȓ ÒȎØÛÍxÑ ģ×ÛĦÎɟÒÑ ÖßɟÜɟ¿ɟ 

ÛÑ ÍÎɟ ÛɟÍɟÛØÌ ÖęŝɟÙ×  
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ÀȎØ¤¾ɨ ×Þ ÑĆÞɟʦ¾ÑÙɟ| ¤¾ ÖßĕÛÒȕÌx ÏĦÍɟÛɭÅ¾ɨ ȻÒÖɟ εÙ{¤¾ɨ Ä ] ŢĦÍȓÍ ÑĆÞɟʦ¾Ñ yÄɟÖ ȒÅġÙɟ¾ɨ ¾ÖÙÔÅɟØ ÑÀØÒɟεÙ¾ɟ¾ɟ ÑɠȑÍȑÑÖɟxÍɟ, ×ɨÅÑɟ¾ɟØ, ŢɟθÛκÐ¾ ÈɨÙɡ 
ÙÀɟ×Í ÞĞÒȕÌx ÞÖȓÏɟ×ßȻ¾ɟ ÙɟκÀ }Ò×ɨÀɠ ßȓÑɭÄ ] ÑÀØÒɟεÙ¾ɟ ÍÎɟ ÛÊɟĦÍȎØ× Ţ¾ɨÒ ÑĆÞɟʦ¾Ñ ÅÙÛɟ×ȓ ÍÎɟ θÛÒʬ Åɨζ¿Ö ę×ȕÑɠ¾ØÌ ÞĞÔęÐɠ ÑɠȑÍ ȑÑÖɟxÌ Ø ×ɨÅÑɟ ÍÅȓxÖɟ ÀÑx 
Þß×ɨÀɠ ßȓÑɭ Ïɭζ¿ęÄ ÕÑɭ ÔĦÍɠĦÍØɡ× ÑĆÞɟʦ¾Ñ ×ɨÅÑɟ ŢɟÎεÖ¾ØÌ Ø ÄÑɩÈ ÀÑx ÍÎɟ ¾ɟ×ɟxęÛ×Ñ¾ɟ ÙɟκÀ ÞÖɭÍ }Ò×ɨÀɠ ßȓÑɭÄ ]  

ÅÙÛɟ×ȓ Ţ¾ɨÒ ÑĆÞɟʦ¾Ñ θÛεÕęÑ ÛɮáɟȑÑ¾ ÍÎɟ ÞɟÖȓÏɟȑ×¾ ÍĖ×ɟʦ¾ Þʦ¾ÙÑ ÍÎɟ θÛĤÙɭÝÌ ÀØɭØ Í×ɟØ ÀȎØ¤¾ɨ Ä ] ×ɨ ÑĆÞɟʦ¾Ñ Í×ɟØ ÀÏɟx ×Þ¾ɟ ÙɟκÀ zÛĤ×¾ θÛεÕęÑ 
ÍĖ×ɟʦ¾ßȻ }ÒÙĜÐ ÀØɟ}Ñɭ ¾ÖÙÔÅɟØ ÑÀØÒɟεÙ¾ɟ ŢȑÍ ßɟȏÏx¾ ¾ȗÍáÍɟ yÒxÌ ÀÑx ÃɟßęÄȓ ] 

ÛÑ ÞĞÔęÐɠ ÍĖ×ɟʦ¾ }ÒÙĜÐ ÀØɟ}Ñɭ ÛÑ yÑȓÞęÐɟÑ ÍÎɟ ŢεÜàÌ ¾ɭęş+  ÈɨÒɨŐɟηÓ¾Ù ÑĆÞɟ }ÒÙĜÐ ÀØɟ}Ñɭ ÑɟÒɠ θÛÕɟÀ Ø ÖɩÞÖ ÍÎɟ ßɟÛɟÒɟÑɠ Ø ÑÏɡ ÅÙÖɟÒÑ ÞĞÔęÐɠ 
ÍĖ×ɟʦ¾ }ÒÙĜÐ ÀØɟ}Ñɭ ÅÙ ÍÎɟ ÖɩÞÖ θÛáɟÑ θÛÕɟÀ ŢȑÍ ¾ȗÍáÍɟ áɟÒÑ ÀÑx ÃɟßęÄȓ ] ĕ×ĦÍɮ, ¿ɟÑɠ ÍÎɟ ÕȕÀÕx θÛÕɟÀÔɟÈ ÕȕÀÕx ÞĞÔęÐɠ ÍĖ×ɟʦ¾ ŢɟĚÍ Õ×ɨ ] ×ÞɮÀØɡ 
{εÞÖɨÊÔɟÈ Õȕ}Ò×ɨÀ ÞĞÔęÐɠ ÍĖ×ɟʦ¾ Þʦ¾ÙÑ Õ×ɨ ] ȒÅz{¤Þ ÞĞÔęÐɠ ÍĖ×ɟʦ¾ FAO, ALOS DEM Ø Open Source Map ÔɟÈ ŢɟĚÍ ßȓÑ z×ɨ ] ÍÞÎx ×ɠ ÞÔɮ ÞÁɰ ÞɰĦÎɟßȻ ŢȑÍ 
ÑɭÒɟÙ ÅÙÛɟ×ȓ ÒȎØÛÍxÑ Þß×ɨÀ ¾ɟ×xŎÖ a ¾ɨ ÍÓxÔɟÈ ßɟȏÏx¾ zÕɟØ Ĝ×ĆÍ ÀÑx ÃɟßęÄȓ ]  

×ɨ ÑĆÞɟʦ¾Ñ Í×ɟØ ÀÑx ×Þ ÞɰĦÎɟ¾ɟ ÒØɟÖÜxÏɟÍɟ Ŭɠ ¾ȓÖȓÏ Ùɭ¿¾ Ø εÞȑÑ×Ø ÅÙ ÍÎɟ ÅÙÛɟ×ȓ θÛá Êɟ. ÀɨθÛęÏ zÃɟ×xÙɟ| ÒȑÑ Ðę×ÔɟÏ ȏÏÑ ÃɟßęÄȓ ]  

ŢĦÍȓÍ ÑĆÞɟʦ¾Ñ ȒÅz{¤ÞÖɟ Í×ɟØ ÀȎØ¤¾ɨ ßȓÑɟÙɭ ÞÖ× ÞɟÒɭà ÒȎØÖɟÅxÑ ÍÎɟ ÒȎØĦ¾ȗÍ ÀÑx ¾ÖÙÔÅɟØ ÑÀØÒɟεÙ¾ɟ ÞÖà ßȓÑɭÄ ] ÅÙÛɟ×ȓ Ţ¾ɨÒ ÑĆÞɟʦ¾Ñ¾ɨ }κÃÍ ÍÎɟ 
zÛĤ×¾ Ţ×ɨÀÔɟÈ ×Þ ¾ÖÙÔÅɟØ ÑÀØÒɟεÙ¾ɟÖɟ ÅÙÛɟ×ȓ ÒȎØÛÍxÑ¾ɟ yÞØßȻ ę×ȕÑɠ¾ØÌ ÍÎɟ yÑȓ¾ȕÙÑÖɟ Þß×ɨÀɠ ßȓÑɭÄÑn ÕęÑɭ ÖɮÙɭ θÛĤÛɟÞ εÙ¤¾ɨ Äȓ ]  
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ᵞᵴᵷᵾᵱᶁ ᵬ ᵲᵷ ᵦᵪ: ᵬ ᵲᵜᵱ 
ᵞᵴᵷᵾᵱᶁ ᵬ ᵲᵷᵦ ᵪᵴᶇ ᵪᶇᵬᵾᵴ ᵺᵿᵻᵦ ᵇ ᵱ ᵙ ᵲᵮ ᵦᵧᵾ ᵿᵷᵗᵾᵺᶋ ᵰᶁᵘ ᵨᶇᵸᵻ ᵴᵾᵊ β ᶁᵴᵪᵾ ᵰᵗ ᵬᵰᵾ 

ᵮᵤᶀ ᵇᵺᵲᵻ  ᵬᵾᵲᵲᵻᶇᵗᶋ ᵝ ᶟ ᵪᶇᵬᵾᵴᵗᶋ ᵻ ᵲᵦ ᴝ ᶃᵻ ᵱᵾᵄᵺ ᵋ ᵺᵞ ᵪ ᵨᵲ ᵇ ᵱ ᵨᶇᵸᵻ ᵗᶋ ᵦᶁᵴᵪᵾᵰᵾ 

ᵪᵙ ᵱ (ᶡ.ᶡᶣ%ʝ) (IPCC, 2019) ᵯᵑᵦᵾ ᵬᵿ χᵱᵺᵗᵾ χᵗᵾᵲᵾ ᵰᵗ ᵇᵺᵲᵻ ᵮᵾᵡ ᵪᶇᵬᵾᵴ ᵇ ᵱ ᵦ 

ᵺᵅᵷᶇᵨᵪᵸᶀᵴ ᵲᵻᶇᵗᶋ ᵨᶇᵿᵘᵑᵗᶋ β , ᵺᵾᵧᶈ ᵯᵿᵷ ᵱᵰᵾ ᵩᶇᵲᶈ ᵯᵾᵿᵷᵦ ᵪᶇ ᵴ ᵥᵻ ᵺᵰᶇᵦ ᵨᶇᵘᵾ 

ᵬ ᵲᵺᵗᶇᵗᵾ ᵝᵪᶍ ᶟ ᵞᵴ ᵦᵧᵾ ᵰᶌᵺᵰ ᵿᵷ ᵾᵪ ᵿᵷᵯᵾᵙᵗᶋ ᵑᵗ ᵇ ᵱᵱᵪ ᵇᵪᶁᵺᵾᵲ ᵪᶇᵬᵾᵴᵗᶋ ᵖᵺᵦ 

ᵦᵾᵬ ᵰ ᵿᵦᵷᵹ  ᶡ.ᶡᶧ ᵿᵣ ᶀ ᵺᶇᵿ ᵺᵱᵺᵗᵾ ᵨᵲᵴᶇ ᵷᶃᵿ  ᵯᵉᵲᵻᶇᵗᶋ ᵝ ᶟ 

ᵪᶇᵬᵾᵴᵰᵾ ᵞᵴᵷᵾᵱᶁ ᵬ ᵲᵷᵦ ᵪᵗᶋ ᵯᵾᵷ 

ᵯᵿᵷ ᵱᵰᵾ ᵞᵴᵷᵾᵱᶁ ᵬ ᵲᵷᵦ ᵪᵗᶋ ᵇᵺᵲ ᵗᵿᵦ ᵲ ᵗ ᵦᶋ ᵪᶇ ᵯ ᶇ ᵿᵷᵹᵱ ᵰᵾᵪᵷᶀᵱ ᵱᵾᵗᵴᵾᵬᵰᵾ 

ᵷᵤᶀ ᵿᵪᵯ ᵲ ᵪᶇ ρ ᶇᵿᵘ ᵝ ᶟ ᵞ ᵦᶈ ᵻ ᵲᵦᵙᶃᵻ ᵱᵾᵄᵺᵗᶋ ᵋ ᵺᵞ ᵪ ᵨᵲᵰᵾ ᵗᵰᶀ ᵱᵾᵋᵪ ᵿᵷᵗᵿᵺᵦ 

ᵨᶇᵸᵻ ᵴᶇ ᵘᶇ ᵪᶇ ᵯᶂᵿᵰᵗᵾ, ᴝ ᶈᵲ ᵪᵿᵷᵗᵲᵥᶀᵱ ᵋᵞᵾ ᵗᶋ ᵺ ᵾ ᵪᵿᵷᵗᵲᵥᶀᵱ ᵋᵞᵾ ᵗᶋ ᵋᵿᵜᵦ ᵱᶋᵙ 

ᵴᵙᵾᵱᵦᵗᵾ ᵿᵷᵿᵯ  ᵗᵾᵲᵴvᶇ ᵯᵿᵷ ᵱᵗᶋ ᵞᵴᵷᵾᵱᶁ ᵬ ᵲᵷᵦ ᵪᵗᶋ ᵰᵾ ᵾ ᵿᵪᵯ ᵲ ᵪᶇᵝ ᶟ 

ᵷᶈ ᵾᵿᵪᵗᵻ ᵴᶇ ᵿᵷᵙᵦᵗᵾ ᵞᵴᵷᵾᵱᶁᵗᵾ ᵇᵷᵱᵷᵻ ᵲ ᵯᵿᵷ ᵱᵗᶋ ᵬ ᵲᵨᶃ ᵱᵗᶋ ᵈᵩᵾᵲᵰᵾ ᵿᵷᵿᵯ  

ᵗ ᵱᶁᵡᵲ ᵰᶋᵣᵴᵻ ᵱᶋᵙ ᵙᵲᶇᵲ ᵯᵿᵷ ᵱᵰᵾ ᵪᶇ ᵞᵴᵷᵾᵱᶁ ᵬ ᵲᵷᵦᵪᵗᶋ ᵰᵾ ᵾ ᵲ ᵷᶃᵿᵦᵗᶋ ᶇᵬᵥ 

ᵙᵲᶇᵗᵾ ᵝᵪᶍ ᶟ ᵻ ᵲᵦᵙᶃᵻ ᵱᵾᵄᵺᵗᶋ ᵮᵦ ᵰᵾᵪ ɛ ᵺᵞ ᵪ ᵨᵲ χ ᶈ ᵗᵾᵱᵰ ᵲᵻᶇᵰᵾ ᵬᵿ χᵺᵪᶍ ᶣᶢᶡᶡ ᵿᵯ  

ᵬᶃ ᵷᶀᵗᶋ ᵖᵺᵦ ᵦᵾᵬ ᵰᵰᵾ ᶢ ᵿᵣ ᶀ ᵺᶇᵿ ᵺᵱᵺᵨᶇᵿᵘ ᶧ.ᶤ ᵿᵣ ᶀ ᵺᶇᵿ ᵺᵱᵺᵺ ᵰ ᵷᶃᵿ  ᵪᶇ ᵇᵪᶁᵰᵾᵪ 

ᵙ ᵲᵑᵗᶋ ᵝ ᵯᵪᶇ ᵺᵰᶁ ᵺᵦᵻᵰᵾ ᶡ.ᶢᶩ ᵨᶇᵿᵘ ᶡ.ᶦᶪ ᵿᵰᵡᵲᵺ ᵰ ᵷᶃᵿ  ᵪ ᵺ ᶇᵝ ᶟ ᵱᵺᶈᵙᵲᶀ, 

ᵪᶇᵬᵾᵴᵗᶋ ᵖᵺᵦ ᵦᵾᵬ ᵰ ᵺᵪᶍ ᶣᶡᶧᶡ ᵺ ᵰᵰᵾ ᶢ.ᶨ ᵿᵣ ᶀ ᵺᶇᵿ ᵺᵱᵺᵨᶇᵿᵘ ᶥ.ᶢ ᵿᵣ ᶀ 

ᵺᶇᵿ ᵺᵱᵺᵺ ᵰ ᵷᶃᵿ  ᵪᶇ ᵇᵪᶁᵰᵾᵪ ᴝ ᵲᵑᵗᶋ ᵝ ᶟ (IPCC, 2019).  

ᵞᵴᵷᵾᵱᶁ ᵬ ᵲᵷᵦ ᵪᵗᵾ ᵗᵾᵲᵥ ᵞᵴᵷᵾᵱᶁᵞ ᵱ ᵗᶋᵬᵗᶋ ᵈᵷᶃᵿᵦ, ᵰᵾ ᵾ β ᵧᵾ bᵺᵲᵰᵾ ᵷᶃᵿ  ᵯᵊᵲᵻᶇᵗᶋ 

ᵝ ᶟ ᵋ  ᵿᵻᵰᵾᵴᶀ ᵯᶇᵙᵰᵾ ᵿᵻᵰᵴᴝχ  ᵲ ᵿᵻᵰᵦᵾᵴ ᵿᵷ ᵭᶋᵡᵪᶍ, ᵿᵻᵰ ᵬᵿᵻᵲᶋ d ᵨ ᵰᶁ ᵱ ᵾᵗᶃᵿᵦᵗ 

ᵗᶋᵬᵻ ᵮ ᵨᶈ ᵙŋᵗᵾ βχ ᶍ ᶟ ᵰ ᵱ ᵬᵻᵾᵣᶀ ᶇ ᵰᵾ ᵬᵿᵻᵲᶋ, ᵮᵾᵤᶀ, ᵯᶂ ᵱ ᵲ ᵇᵺᵾᵰᵾ ᵱ ᵘᵣᶇᵲᶀ 

ᵞ ᵦᵾ ᵗᶋᵬᵻ  ᵮ ᵨᶈ ᵝᵪᶍ ᶟ ᵱᵺᶈᵙᵲᶀ ᵘᶇβ, ᵮ ᵦᶀ ᵣᶁᵮᵾᵪ, ᵪᵨᶀᵗᶋ ᵩᵾᵲ ᵮᵨᵿᵴᵑᵲ ᵪᶇ ᵮᵾᵤᶀ, ᵦᵡᶀᵱ 

ᶇ ᵰᵾ ᵗᵡᵾᵪ ᵲ ᵘᵣᶇᵲᶀᵴᶇ ᵦᵲᵾᵊᵴᵾᵊ ᵈ ᵾ ᵦ ᵮᵪᵾŋt ᶋ ᵝ ᶟ 

ᵿᵻᵰᵾᵴᶀ ᶇ ᵗᶋ ᵦᵾᵬ ᵰ ᵷᶃᵿ  ᵨᵲ ᵿᵷ ᵗᶋ ᵺᵲᵨᵲ ᵯ ᵨᵾ ᵋ  ᵲᵻᶇᵗᶋ ᵝ ᶟ ᵱᶋ ᵦᵾᵬ ᵰ ᵷᶃᵿ ᵗᶋ 

ᵯᵾᵷ ᵿᵻᵰᵪᵨᶀᵰᵾ ᵬᵲᶇᵗᶋ ᵿᵷᵿᵯ  ᵇ ᵱᵱᵪ ᵦᵧᵾ ᵇᵪᶁᵺ ᵩᵾᵪᵴᶇ  ᵬᵾ ᵲᵺᵗᶇᵗᶋ ᵝ ᶟ ᵿeᵺᵰᶋᵣᵴᶇ 

ᵙᵲᶇᵗᶋ ᵑᵗ  ᵇ ᵱᵱᵪ ᵇᵪᶁᵺᵾᵲ ᵪᶇᵬᵾᵴᵰᵾ ᵗ ᵲᵮ ᶤ,ɥ ᶦᶣ ᵿᵻᵰᵪᵨᶀ ᵲ ᶣ,ɨ ᶣ ɨᵿᵻᵰᵦᵾᵴᵻ  

ᵲᵻᶇtᶋᵰᵾ φᶇᵲᶈ ᵞᵺᶋ ᵿᵻᵰᵪᵨᶀᵻ ᵗᶋ ᵈᵗᵾᵲᵰᵾ ᵬ ᵲᵷᵦ ᵪ ᵈᵉᵺᵗᶇᵗᵾ β ᵪᶍ ᶟ ᵿᵷᵿᵯ  ᵇ ᵱᵱᵪ 

ᵇᵪᶁᵺᵾᵲ ᵪᶇᵬᵾᵴᵗᵾ ᵿᵻᵰᵦᵾᵴᵻ  ᶂᵦ ᵙᵿᵦᵰᵾ ᵬᵿ ᵴᵄᵨᶈ ᵙᵉᵲᵻᶇᵗᵾ ᵝᵪᶍ ᶟ ᵱᵺᶈ ᵗᵾᵲᵥ ᵿᵻᵰᵦᵾᵴᵗᶋ 

ᵮᵾᵄᵩᵴᶇ ᵬᵾᵪᶀ γᶇ  ᵪᵺᵗ ᵿᵻᵰᵦᵾᵴ ᵿᵷ ᵭᶋᵡᵪ ᵪᶇ ᵲ ᵦ ᵴᶋ ᵦᵡᶀᵱ ᶇ ᵰᵾ ᵢᶂᵴᶋ ᵮᵾᵤᶀᵗᶋ ᵺ ᵯᵾᵷᵪᵾ 

ᵲᵻᵝ ᶟ ᵿᵻᵰᵾᵴᶀ ᵯᶇᵙᵰᵾ ᵦᶀ  ᵙᵿᵦᵗᶋ ᵿᵻᵰᵴᴝχ ᵗᵾ ᵗᵾᵲᵥ ᵧᵾᵊ ᵿᵻᵰ ᶇ ᵗᶋ ᵇᵯᵾᵷ ᵯᵊ ᵢᶂᵴᵾ 

ᵪᵨᶀᵻ  ᵬᵿᵪ ᵷᵹ  ᵪᵨᶀᵰᵾ ᵬᵾ ᵦ ᵲᵦ ᵪᶇ ᵺ ᵯᵾᵷᵪᵾ ᵝ ᶟ ᵱᵺᵴᶇ ᵙᵨᵾ  ᵞᵴ ᵲ ᵧᵴᵗᶋ 

ᵬᵾᵲᵿ ᵧᵿᵦᵗ ᵱ ᵥᵾᵴᶀᵰᵾ ᵇᵺᵲ ᵬᶁ ᶁᵗᵾ ᵺᵾᵧᵺᵾᵧᶈ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵦᵧᵾ ᵺᵅᵜᵾᵊᵗᵾ ᵴᵾᵿᵙ ᵬᵾᵪᶀᵗᶋ 

ᵇᵯᵾᵷ ᵪ ᵺ ᶇᵝ ᶟ ᵱᵺᵲᶀ ᵪᵨᶀᵰᵾ ᵬᵾᵪᶀᵗᶋ ᵮᵻᵾᵷ ᵗᵰ ᵯᵊ ᵞᵴᵿᵷ ᶁᵦ ᵋ ᵬᵾᵨᵪᵰᵾ ᵺᵰᶇᵦ ᵾᵺ 

ᵈᵋᵪᶇ ρ ᶇᵿᵘ ᵝ  ɜ 

ᵻᵾ ᶋ ᵗᶃᵿᵹ ᵥᵾᵴᶀ d ᵗᵾᵸᶇ ᵬᵾᵪᶀᵰᵾ ᵯᵲ ᵬᵪ ᵯŋ ᵗᶋᵴᶇ ᵷᵹᵾ ᵗᶋ ᵋᵦᵾᵲᵜᵤᵾᵷᵗᶋ t ᵾᵲ vt ᶃᵿᵹ 

ᵋ ᵬᵾᵨᵪᵰᵾ ᵩᶇᵲᶈ ᵾᵺ d ᵋ χᵺ ᶇ ρ ᶇᵿᵘ ᵝ ᶟ ᵱᵺᶈᵙᵲᶀ ᵞᵴᵷᵾᵱᶁ ᵲ ᵷᵹᵾ ᵗᶋ ᵾᵗᶃᵿᵦᵗ ᵜ ᵰᵾ 

ᵬ ᵲᵷᵦ ᵪ ᵄᵨᵾ ᵜᵴᵪᵜ ᵦᶀᵗᶋ ᵮᵾᵴᶀᵬᵾ ᶋᵰᵾ ᵬ ᵲᵷᵦ ᵪ ᵯə ᵮᵾᵴᶀᵜ ᵗᶋ ᵺ ᵦᶁᵴᵪᵰᵾ ᵇᵺᵲ ᵬᵲᶇᵗᶋ 

ᵨᶇᵿᵘ ᵝ ɜ ᵯᶂ ᵱ ᵲ ᵮᵾᵤᶀ ᵬᵿᵻᵲᶋᵗᵾ ᵗᵾᵲᵥ ᵰᵾᵡᶋᵗᶋ ᵋᵷ ᵲᵾᵸᵿ  ᵚ ᵪ ᵙᵊ ᵗᶃᵿᵹ ᵋ ᵬᵾᵨᵪᵰᵾ ᵺᵰᶇᵦ 

ᵾᵺ ᵈᵊᵲᵻᶇᵗᶋ ᵬᵾə ᵝ ɜ γ ᵴᵷᵾᵱᶁ ᵬ ᵲᵷᵦ ᵪᵴᶇ γ ᶈᵿᵷt ᵿᵷᵿᵷᵩᵦᵾᵰᵾ ᵺᵰᶇᵦ ᵪᵗᵲᵾ ᵰᵗ ᵇᵺᵲ 

ᵬᵾ ᵲᵲᵻᶇᵗᶋ ᵬᵾᵉ ᵝ ɜ  ᵞᵴᵷᵾᵱᶁ ᵬ ᵲᵷᵦ ᵪᵗᶋ ᵗᵾᵲᵥ ᵷᵾᵦᵾᵷᵲᵥᵰᵾ ᵈᵑᵗᶋ ᵬ ᵲᵷᵦ ᵪ ᵇᵪᶁᵺᵾᵲ 

ᵇᵪᶁᵗᶂᵴᵪ ᵪ ᵪᵺ ᵨᵾ ᵩᶇᵲᶈ ᵘᵿᵮ ᵷᵾ ᵦᵧᵾ ᵞᶀᵷᵞ ᵦᶁ ᵴᶋᵬ ᵯŋ ᵗᶋ ᵬᵾə  βɜ  ᵺᵾᵧᶈ ᵮ ᵨᶋ ᵷᵪ 

ᵇᵿ ᵰβᵥ,  ᵷᵪ ᵣᵣᶇᵴᶋ ᵲ χ ᵱᵾᵄ ᵲᶋᵙᵗᶋ ᵗᶋᵬᵴᶇ ᵧᵬ ᵷᵪ ᵿᵷᵪᵾᵸ ᵯᵑᵬᵿᵝ ᵱᵺᵗᶋ ᵱ  ᵇᵺᵲ 

ᵷ ᵱᵞ ᵦᶁ ᵦᵧᵾ ᵇ ᵱ ᵞᶈᵿᵷᵗ ᵿᵷᵿᵷᵩᵦᵾᵰᵾ ᵬᵪ  ᵨᶇᵿᵘ ᵝ ᶟ 



ᵮᵾᵤᶀ ᵦᵧᵾ ᵬᵿᵻᵲᶋ ᵞᶋᵿᵘᵰ ᵿᵜ ᵾᵷᵴᶀ | ᵗᵰᵴᵮᵞᵾᵲ χ ᵙᵲᵬᵾᵿᵴᵗᵾ 

 2 

 

  

ᵗᵰᵴᵮᵞᵾᵲ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵆ ᵬ ᵲᵜᵱ 

   

ᵗᵰᵴᵮᵞᵾᵲ ᶇ  (ᵿᵜ  ᵺᵾᵯᵾᵲᵆ ᵗᵰᵴᵮᵞᵾᵲ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵗᶋ Website) 

ᵇᵝᵾᵰ ᵿᵞ ᵴᵾ ᵺᶁᵨᶁᵲᵬᵿ ᵰ ᵨᶇᵸᵗᶋ ᵑᵗ ᵺᶁ ᵨᵲ ᵲ ᵒᵿᵦᵻᵾᵿᵺᵗ 

ᵬᵻᵾᵣᶀ ᵿᵞ ᵴᵾ ᵻᶋ ᶟ ᵱᶋ ᵿᵞ ᵴᵾᵰᵾ  ɩχ ᵙᵲᵬᵾᵿᵴᵗᵾ ᵲ  ᵻ

ᵙᵾᵋᵄᵬᵾᵿᵴᵗᵾ ᵺᵿᵻᵦ ᵞ ᵰᵾ ᶢ  ɟ ᵧᵾᵪᶀᵱ βᵻᵻ ᵲᵻᶇᵗᵾ ᵝᵪᶍ ᶟ 

ᵿ ᵷᶇᵥᶀ χᵙᵲᵬᵾᵿᵴᵗᵾᵴᵾᵊ ᵻᵾᵴ ᶢ  ɟᵷᵡᵾ ᵷᵣᵾᵰᵾ ᵿᵷᵯᵾᵞᵪ ᵙ ᵲᵑᵗᶋ 

ᵝ ᶟ ᵱᶋ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵺᵾᵿᵮᵗᵗᶋ ᵷᵱᵾᵴᵾ, ᵰᶁᵴᶀ, ᵜᵾ ᵺᵾ, ᵤᵾᵄᵗᶁ ᵺᶇᵲᵾ, 

ᵰ ᵾᵷ ᵣᵾᵴᶀ, ᵿᵷᵲᵬᵧ, ᵗᶁᵊᵗᵾ ᵲ ɯᶋᵣᵾᵺᶈᵪ ᴝ ᵾ.ᵿᵷ.ᵺ. ᵺᵰᵾᵷᶇᵸ 

ᵙ ᵲᵑᵗᶋ ᵝᵪᶍ ᶟ  

ᵱᵺ χᴝ ᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵗᶇ  ᵗᵰᵴᵮᵞᵾᵲ ᶇ ᵰᵾ ᵲᵻᶇᵗᶋ ᵝ ᶟ ᵺᵰᶁ  

ᵺᵦᵻᵮᵾᵡ ᵗ ᵲᵷ ᶧᶡ ɭᵿᵰχᵲ ᵨᶇᵿᵘ ,ɥɥ ᶤ ɭᵿᵰχᵲ ᵺ ᵰᵗᶋ ɛᵜᵾᵉᵰᵾ 

ᵲᵻᶇᵗᶋ ᵱᵺ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵬᶂᵷᵰᵾ ᵬᵅ ᵜᵨᶇᵷᵴ ᵿᵷᵪᵾᵱᵗ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ, ᵬᵿᵰᵰᵾ ᵰᵅᵙᵴᵺᶇᵪ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ, ρ ᵿ ᵥ ᵦᵭ 

ᵦᶁᵰᵾ ᵘᵾᵄᵨ ᵙᵾᵋᵄᵬᵾᵿᵴᵗᵾ ᵲ ᵤᵗᵾᵲᶀ ᵙᵾᵋᵬᵾᵿᵴᵗᵾ ᵲ ɛ ᵲᵰᵾ ᵰᵅᵙᵴᵺᶇᵪ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵲ ᵲᵾᵰᵾᵲᶋᵺᵪ ᵙᵾᵋᵬᵾᵿᵴᵗᵾ ᵲᵻᶇᵗᶋ β ᵪ ɜ  ᵱᵺ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᶇ ᵭᵴ ᶢᶣᶡ.ᶨᶩ ᵷᵙ  ᵗᵴᶋᵿᵰᵡᵲ ᵲᵻᶇᵗᶋ ᵝ ᶟ  

ᵿᵮ. ᵺ. ᶣᶡʝ  ɪt ᶋ ᵬᵾᵿᵴᵗᵾᵗᶋ ᵬᵾ ᵿᵜ  ᵇᵪᶁᵺᵾᵲ ᵱᵻᵾᵄᵗᶋ ᵗᶁᵴ 

ᵞᵪᵺᵅ ᵱᵾ ᶤᶡ,ᶥᶡᶡ ᵲᵻᶇᵗᶋ ᵝ ᵞᵺᵰ ᵱᶇ ᵰᵿᵻᵴᵾ ᶢ ,ɪᶡᶦ ɥᵲ ᵬᶁ ᵹ 

ᶢɪ ,ᶤᶥ ɭᵲᵻᶇᵗᵾ βχᶍ ᶟ ᵱᵺ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵞ ᵰᵾ ᶥ,ᶦᶨᶥ ᵚᵲᵩᶁᵲᶀ 

ᵝᵪᶍ ɜ  ᵱᵺ χᴝ ᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᶇ ᶀ, ᵢᵗᶁᵲᶀ, ᵮᵾ ᵪ, ᵪᶇᵷᵾᵲ ᵦᵧᵾ ᵇ ᵱ 

ᵞᵾᵦᵞᵾᵿᵦᵗᵾ ᵮᵾᵺᶋᵮᵾᵺ ᵲᵻᶇᵗᶋ ᵝ ɜ 



ᵮᵾᵤᶀ ᵦᵧᵾ ᵬᵿᵻᵲᶋ ᵞᶋᵿᵘᵰ ᵿᵜ ᵾᵷᵴᶀ | ᵗᵰᵴᵮᵞᵾᵲ χ ᵙᵲᵬᵾᵿᵴᵗᵾ 

 3 

 
   



ᵮᵾᵤᶀ ᵦᵧᵾ ᵬᵿᵻᵲᶋ ᵞᶋᵿᵘᵰ ᵿᵜ ᵾᵷᵴᶀ | ᵗᵰᵴᵮᵞᵾᵲ χ ᵙᵲᵬᵾᵿᵴᵗᵾ 

 4  

  



ᵮᵾᵤᶀ ᵦᵧᵾ ᵬᵿᵻᵲᶋ ᵞᶋᵿᵘᵰ ᵿᵜ ᵾᵷᵴᶀ | ᵗᵰᵴᵮᵞᵾᵲ χ ᵙᵲᵬᵾᵿᵴᵗᵾ 

 5 

 

ᵬᵿᵻᵲᶋᵆ ᵇᵷ ᵧᵾ ᵦᵧᵾ ᵞᶋᵿᵘᵰ  
ᵿᵯᵲᵾᵴᶋ ᵞᵿᵰᵪᵗᶋ ᵯᵾᵙ ᵙᶁ ᵷᵾᵗᵹ ᵥ ᵲ ᵇ ᵱ ᵮᵾ t ᵾᵲᵗ ᵦ ᵷᵮᵾᵡ (ᵮᵹᵾ , ᵯᶂᵗ ᵬ ᵈ ᵨ) ᵦᵴ 

ᵘ ᶇ ᵷᵾ ᵿᵜ ᵴᵪᶇ ᵱᵾᵴᵾᵊ ᵬᵿᵻᵲᶋ ᵯᵿᵪ ᵝ ᶟ ᵇ ᵱᵾᵿᵩᵗ ᵮᵹᵾtᶋ ᵺᵰᵱᵰᵾ ᵮᵹᵾtᶋ ᵗᵾᵲᵥ 

ᵞᵿᵰᵪᵗᶋ н ᵿ  ᵱᶀᵗᵲᵥ ᵝ ᵲ ᵬᵿᵻᵲᶋ γ ᵾᵪᶇ ᵺ ᵯᵾᵷᵪᵾ ᵲᵻᵝ (ᵿᵜ  ᶢ) ɜ  

 

lrq 1: ᵬᵿᵻᵲᶋᵗᶋ ᵿᵜ ᵥ 

ᵬᵿᵻᵲᶋ ᵞᵾᵪᶁᵗᵾ ᵗᵾᵲᵥᵻ  ᵩᶇᵲᶈ ᵝᵪᶍ ɜ ᵰᵾᵪᵷ ᵿᵺ ᵞ ᵦ ᵲ ᵾᵗᶃᵿᵦᵗ ᵗᵾᵲᵥ χ ᶈ ᵰᶁ ᵱ ᵪᶍ  ᶟ 

ᵇ ᵩᵾᵩᶁ ᵩ ᵷᵪ ᵭᵄᵣᵾᵪᶀ, ᵯᶌᵙ ᵯ ᵗ ᵇ ᵱᵱχ  ᵿᵮᵪᵾ ᵬᵻᵾᵣᵰᵾ ᵺᵣᵗ ᵦᵧᵾ ᵇ ᵱ ᵺᵅᵲᵜᵪᵾ ᵿᵪᵰᵾ ᵥ 

ᵞ ᵦᵾ ᵬᶂᵷᵾ ᵩᵾᵲᵗᵾ ᵗᵾᵱ ᵻ ᵰᵾᵪᵷ ᵿᵺ ᵞ ᵦ ᵗᵾᵲᵥᵻ  ᵪᶍ ᵯᵪᶇ ᵇᵿᵦᵷᶃᵿ, ᵯᶂᵗ ᵬ ᵈᵨ ᵞ ᵦᵾ 

ᵾᵗᶃᵿᵦᵗ ᵗᵾᵲᵥᵻ ᵪᶍ ᶟ ɜ χᶇᵬᵾᵴᵰᵾ ᵬᵿᵻᵲᶋᵗᶋ dᵗᵾᵲ ᵲ ᵬᵿᵻᵲᶋ γ ᵾᵪᶁᵗᶋ tᵾᵲᵥᵻ  ᵭᵲᵗ-ᵭᵲ t

ᵪ ᵺ ᵝ ɜ  ᵱᵺ ᵿ ᵷᶇᵥᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ Debris Flow, Rock Fall, Creeping, Gully 

Erosion, χ ᵨ ᵗᵡᵾᵪᵗᵾ  ᵗᵾᵲᵥ ᵋ ᵬ  ᵬᵿᵻᵲᶋ, ᵺᵣᵗ ᵿᵪᵰᵾ ᵥ t ᵾᵲᵥ ᵋ ᵬ  ᵬᵿᵻᵲᶋ ᵲ 

Complex Landslide γ ᵦᵾ ᵬᵿᵻᵲᶋᵻ ᵬᵾeŋ ᵗᵾ ᵝᵪᶍ  ɜ

 

ᵗᵰᵴᵮᵞᵾᵲ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵻᵾᵴᵺᵾᵴᶈ ᵙᵑᵗᶋ ᵬᵿᵻᵲᶋᵴᶇ  
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ᵬᵿᵻᵲᶋᵗᶋ ᵇᵷ ᵧᵾ  

ᵙᵦ ᶣᶡ ᵷᵹ ᵰᵾ ᵗᵰᵴᵮᵞᵾᵲ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ tᶂᵴ ɩɡ  ᵷᵡᵾ ᵬᵿᵻᵲᶋ ᴝ ᵑᵗᶋ ᵬᵾᵉᵝᵪᶍ ᶟ ᵱᶀ 

ᵬᵿᵻᵲᶋᵻ  ᶡ.ᶢ  ɟᵷᵙ  ᵗᵴᶋᵿᵰᵡᵲ ᶇ ᵭᵴᵰᵾ ᵭᶈᵿᵴᵑᵗᵾ ᵝᵪᶍ ᶟ tᵰᵴᵮᵞᵾᵲ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᵾ ɡɟ 

ᵷᵣᵾᵻ  ᵰ ᵱᶇ ᵷᵣᵾ ᵪᵅ. ʝ ᵰᵾ ᵺᵮᶈᵯ ᵨᵾ ᵩᶇᵲᶈ ᵲ ᵷᵣᵾ .χ ɡ ᵰᵾ ᵺᵮᶈᵯ ᵨᵾ ᵗᵰ ᵲᵻᶇᵗᵾ ᵝᵪᶍ ᶟ ᵦᶁᵦ 

ᵿᵜ ᵰᵾ ᵗᵰᵴᵮᵞᵾᵲ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵷᵣᵾᵙᵦ ᵬᵿᵻᵲᶋᵗᶋ ᵿᵷᵷᵲᵥ ᵨᵉᵑᵗᶋ β  ᶟ 

 

lrq 2: ᵗᵰᵴᵮᵞᵾᵲ χᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵿᵷᵙβ ɥ ᶡ ᵷᵹᵗᶋ ᵷᵣᵾᵙᵦ ᵬᵿᵻᵲᶋᵗᶋ ᵇᵷ ᵧᵾ 

 

 

 

 

 

 

 

tflnsf 1: ᵗᵰᵴᵮᵞᵾᵲ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵿᵷᵙᵦᵗᵾ ᵷᵹ ᵰᵾ ᵙᵑᵗᶋ ᵰᶁᵘ ᵬᵿᵻᵲᶋᵗᵾ ᵗᵾᵲᵥ 

ᵯᵑᵗᶋ ᵿᵦᵗᶋ ᵿᵷᵷᵲᵥ  
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ᵬᵿᵻᵲᶋ ᵞᶋᵿᵘᵰ  

ᵬᵿᵻᵲᶋ γ ᶋᵿᵘᵰ ᵯ ᵾᵴᶇ ᵗᶁᵪᶈ ᵑᵗ ᵿᵪᵿ ᵦ ᵧᵾᵪᵰᵾ ᵬᵿᵻᵲᶋᵗᶋ ᵚᵡᵪᵾ ᵲ ᵺᶋ ᵴᶇ ᵙᵪ  ᵿᵦᵗᶋ 

ᵺ ᵯᵾᵷᵪᵾ ᵻᶋ ᶟ ᵬᵿᵻᵲᶋ γ ᶋᵿᵘᵰ ᵺᵾᵰᵾ ᵱᵦᵱᵾ ᵪ ᵺᵾᵰᵾ ᵨᶇᵘᵾᵉ ᵝ ᶟ  γ ᶋᵿᵘᵰᵰᵾ ᵲᵻᶇᵗᵾ β ᵷᵻ 

ᵬᵿᵻᵲᶋ ᵗᶋᵬ ᵪ ᵺᵾ ᵗᵪ ᵰᵾᵭ ᵦ ᵿᵜᵿ ᵦ ᴝ ᵲ ᵝ  ɜᵗᵰᵴᵮᵞᵾᵲ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵬᵿᵻᵲᶋ 

ᵞᶋᵿᵘᵰᵰᵾ ᵲᵻᶇᵗᵾ ᶇ ᵻ  ᵿᵪ  ᵇᵪᶁᵺᵾᵲ ᵿᵮᵯᵾᵞᵪ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ 

 

lrq 3: ᵗᵰᵴᵮᵞᵾᵲ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵲᵻᶇᵗᶋ ᵬᵿᵻᵲᶋᵗᶋ ᵞᶋᵿᵘᵰ b ᵷ ᵧᵾ 

 

 

 

 

 

 

tflnsf 2: ᵗᵰᵴᵮᵞᵾᵲ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵬᵿᵻᵲᶋ ᵞᶋᵿᵘᵰ ᵺ ᵮ ᵩᶀ ᵦ ᵱᵾ ᵗ 

ᵬᵿᵻᵲᶋ ᵞᶋᵿᵘᵰ ᵿᵦᵸᵦ ᶇ ᵭᵴ (ᵷᵙ  ᵗ.ᵿᵰ.) 

ᵱᶂᵪ ᵞᶋᵿᵘᵰ ᶤ .ᵻɡ  ɩ ᶥ .ɨᶦɪ 

ᵰ ᵱᵰ ᵞᶋᵿᵘᵰ ᶦɟ .ᵻ  ᵻ ᶧ .ɡɟ  ɪ

ᵋ  ᵞᶋᵿᵘᵰ ᶢɨ .ᶣɟ ᶢɪ .ᶅ  ɥ

 

ᵗᵰᵴᵮᵞᵾᵲ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵬᵻᵾᵣᶀ ᵯᶂᵯᵾᵙᵰᵾ ᵇᵷᵿ ᵧᵦ ᵯᵑᵗᶋ ᵪᵾᵴᶇ ᵦᵧᵾ ᵱᵻᵾᵄᵗᶋ ᵯᶂᴝᵯ 

ᵗᵰᵞᶋᵲ ᵯᵑᵗᶋ t ᵾᵲᵥ ᵬᵿᵻᵲᶋᵗᶋ ᵋ  ᵞᶋᵿᵘᵰᵰᵾ ᵲᵻᶇᵗᶋ ᵝ ᶟ ᵱᵺ χᴝ ᵲᵬᵾᵿᵴᵗᵾᵗᶋ t ᶂᵴ 

ᶇ ᵭᵴᵗᶋ ɨᵻ.ɡ %ɩ t ᵰ ᵞᶋᵿᵘᵰ, ɪɟ.ᵻ %ᵻ ᵰ ᵱᵰ ᵞᶋᵿᵘᵰ ᵲ ɡ .ɥɥ %ɟ ɛ  ᵞᶋᵿᵘᵰ 

ᶇᵰᵾ ᵬᵨ ᵝᵪᶍ ᶟ  
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