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 аϜϹϷϧЂϜ ϣуЮϐ ЭгКЮϜ  Эгз сТ ϢϼϜϸϖ бКϸϜЮгЮϜ ϸϼϜнгϣуϚϝ ϝвм ϤϝвϾцϜ Ьы϶ рϼнЃЮϜ ЭϲϝЃЮϜ сТ ϝкϹЛϠ 

ϱЮϝЊ ϿтϿК еуЃϲ ЀϹзлгЮϜ ϼнϧЪϹЮϜ ϺϝϧЂцϜ1 

ϣуЮϜϿЮϿЮϜ ϤϝЂϜϼϹЮϜм ϨнϳϡЯЮ сЮϝЛЮϜ ϹлЛгЮϜ- ХЇвϸ ϣЛвϝϮ 

 

 ЮϜЉϷЯг:    сжϝЛт2.7  ЋϷІ ϼϝуЯвϝ    ев бЮϝЛЮϜ ̭ϝϳжϒ ЙугϮ сТ ЭЦцϜ пЯК  ϣвϾϒиϝугЮϜ ϢϼϹж  фϜ  Ϣϻ϶

ϸϝтϸϾъϜ сТ ̪   ϩуϲ  дϒ ЭгϧϳгЮϜ ев ̳Ϧ  ϟ̵ϡЃ  ϢϼϹзЮϜ иϻкϤϝКϜϽЊ   мϠмϽϲ ̯ϝ    еуϠбЮϝЛЮϜ Ьмϸ бЗЛв   сϧЮϜ

 ϸϼϜнв пЯК ЬнЋϳЮϜ сТ ЁТϝзϧϦϣЋЦϝзϧгЮϜ иϝугЮϜ  .ϼϜϽгϧЂϝϠ    АнПЏЮϜ ϹтϜϿϧϦ ̱нϳж пЯК    ϽуГ϶  пЯК

  иϻкϣтϼнЂ сТ ϣЯвϝЇЮϜ ϣугзϧЯЮ ϣуϯуϦϜϽϧЂъϜ ϣугкцϜ ϤϜϺ ϸϼϜнгЮϜ   ϢϸϝКϖ ϣЯϲϽв сТ ϝгΖуЂ ъм)

(ϼϝгКшϜ  ̪  ̶Ϻϖ  ϤϝжϝЏуУЮϜ ̪̯ыϫв) ϢϹЧЛвм ϢϽуϫЪ ϣуЯϡЧϧЃгЮϜм ϣуЮϝϳЮϜ АнПЏЮϜ днЫϦ дϒ еЫгт

 иϝув ϞϽЃϦ ̪ϣуϳГЃЮϜ иϝугЮϜ ЉЦϝзϦ ̪ϣуТнϯЮϜ иϝугЯЮ АϽУгЮϜ ЬыПϧЂъϜ ̪ϸмϹЃЮϜ ϼϝулжϜ ̪ϣϛϮϝУгЮϜ

 ϽуϪϓϦ ̪ϣтϸϝЋϧЦъϜм ϣуКϝгϧϮъϜ ϣугзϧЮϜ АнПЎ ̪ϴϝзгЮϜ ϽуПϦ ̪иϝугЮϜ ϣуКнж ϼнкϹϦм ϱуІϽϧЮϜ ̪ϽϳϡЮϜ

  ϞмϽϳЮϜцϜм  ϤϝвϾ  сЇУϦ Йв евϜϿϧгЮϜ иϝугЮϜ ИϝГЦ пЯК ϢϽгϧЃгЮϜϖ ̪ϣϛϠмцϜ  .(ϵЮ иϻк ЌϽЛϦ

  ϣуϯлзв  ϣЦϼнЮϜ  ϣугЯК  ϣуЧуϡГϦсзϡгЮϜ  ЭгзЮϜ  ЭгК  ϒϹϡв  аϜϹϷϧЂϝϠ   сКϝзГЊъϜ  ̭ϝЪϻЮϜ  пЯК

  сТ ϼϜϽЧЮϜ ϺϝϷϦϜ бКϹЮ ϣуϦϝвнЯЛвнуϯЮϜмϖϹϧЃгЮϜ ϽтнГϧЮϜм БуГϷϧЮϜ еуЃϳϧЮ ϣуЯгЛЮϜ ЬнЯϳЮϜ ϸϝϯтт  б

  ϣЯвϝЫϧгЮϜ ϢϼϜϸщЮ  сТ ϣуϚϝгЮϜ ϸϼϜнгЯЮ  ϣЧГзгЮϜЯϲϝЃЮϜϣу  тϼнЃЮϜϣ  .РϹлϦ    ϣуϯлзгЮϜ иϻк  пЮϖ  ϣуϡЯϦ

Ϝ ϤϝϮϝуϧϲъϜц  сТ ϝлЧуϡГϦ ϣужϝЫвϖ Йв ̪иϝугЮϜ ϤϝвϜϹϷϧЂъ ϣуЂϝЂЙугϮ    йϡІм ϣЯϲϝЧЮϜ буЮϝЦцϜ

ϣуϠϽЛЮϜ ЬмϹЮϜм ϣтϼнЂ сТ ϣЯϲϝЧЮϜ̪   ϨϼϜнЫЮϜ ϨмϹϲ Ьы϶ ϣЊϝ϶м Йв евϜϿϧгЮϜ    сЇУϦ  ϣϛϠмцϜ

ЌϜϽвцϜм   иϝугЮϜ ϤыЫЇв ев ϹтϿϦ дϒ еЫгт сϧЮϜϝлϦϜϹуЧЛϦм . 

  

 :ϣ̮̮уϲϝϧУгЮϜ Ϥϝ̮̮гЯЫЮϜсϚϝ̮̮гЮϜ е̮̮вцϜ ̪ ̪ϼϜϽ̮̮ЧЮϜ б̮̮КϸЮϜϣ̮̮ЯϲϝЧЮϜ ХАϝ̮̮зг ̪ ϢϼϜϸϖϨϼϜн̮̮ЫЮϜ ̪сКϝзГ̮̮ЊъϜ ̭ϝЪϻ̮̮ЮϜ ̪ Ϥϝ̮̮узЧϧЮϜ

.ϣуϦϝвнЯЛвнуϯЮϜ 
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A smart ant mechanism of action to support the management of water 

resources in the Syrian coastal region during and after crises 

 

 

 

Abstract:  At least 2.7 billion people worldwide suffer from an ever-

increasing water scarcity crisis, which is likely to cause conflict and war 

between most of the world's nations competing for access to ever-

diminishing water resources. The pressures are seriously increasing on 

these resources that are of strategic importance for the comprehensive 

development in Syria, and the current and future pressures can be many 

and complex (for example, sudden floods, collapse of dams, 

overexploitation of groundwater, diminishing surface water, seawater 

intrusion, leaching and deteriorating water quality, climate change, social 

and economic development pressures, the impact of wars and ongoing 

crises on the water sector coinciding with the outbreak of the pandemics, 

etc.). This paper presents an applied scientific methodology using the 

principle of ant work based on artificial intelligence and geo-information 

to support decision-making in finding practical solutions to improve 

planning and sustainable development of water resources in the Syrian 

coastal area. This methodology aims to meet the basic needs of water uses, 

with the possibility of its application in all arid and semi-arid regions in 

Syria and Arab countries, especially during the occurrence of disasters and 

crises (e.g., the outbreak of the pandemics and diseases) that can increase 

water problems and complications. 

 

 

Key words: water resources, arid and semi-arid regions, Syrian Coastal Region, outbreak of 

pandemics, artificial intelligence, ant system algorithm, and geoinformatics technologies. 
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1. ϣвϹЧв:   

         ΗϹЛ̳Ϧ    ϢϼϜϸϖЮϜ  ϸϼϜнг  ϣуϚϝгЮϜ рϸϝ̮̮ ЋϧЦϜ ϼϝ̮̮ кϸϾϜм ϣуϳ̮̮ Њ ϣϛуϡЮ ϣтϼмϽЎ ϣϠϻЛЮϜ иϝугЮϝТ ̪бЮϝЛЮϜ йϮϜнϦ сϧЮϜ ϝтϝЏЧЮϜ бкϒ ев

ϣуЛгϧϯв ϣукϝТϼм  ̪ЬϝϯгЮϜ Ϝϻк сТ .  йϮϜнϦ  ϣ̮̮ уϠϽЛЮϜ ЬмϹЮϜ  ан̮̮ уЮϜϢϽ̮̮ уГ϶ ϣ̮̮ уϚϝв ϣЯЫ̮̮ Їв ̪ е̮̮ в Ͻ̮̮ уϫЫЮϜ рϼϝϳ̮̮ ЋЮϜ с̮̮ ГПϦ ϩ̮̮ уϲ

ϝлϚϜϿϮϒ ̪ ϼϝГвцϜм  ϝлуТ  ϣ̮̮ гЗϧзв ϽуОм ϣЯуЯЦ ̪ ̯ϝ̮̮ужϝЫвм ̯ϝ̮̮узвϾ ϢϹ̮̮Кϝϡϧв Ϥϝ̮̮Цмϒ с̮̮Т Э̮̮ГлϦмϗ̮̮ Т ̪Щ̮̮ ЮϺ п̮̮ ЯК Ϣмы̮̮ К . Ϥϝ̮̮ Ϯϼϸ д

  ϣЛУϦϽгЮϜ ϢϼϜϽϳЮϜ  Ьы϶  с϶ϝзгЮϜ ϽуПϧЮϜ ϟϡЃϠ аϝЛЮϜ ϼнлІ бЗЛв ев ϹтϿϦ бЦϝ̮̮ УϦ ̪ϣЯЫ̮̮ ЇгЮϜ иϻ̮̮ к ̯ϣ̮̮тϸϕв  ϼϽ̮̮ ЫϧгЮϜ с̮̮ ЇУϧЮϜ п̮̮ Юϖ

 ̳гЮϜ ϣϛϠмчЮ.ϤϝЛгϧϯгЮϜ бЗЛв пЯК ϽуГϷЮϜ ϹтϹлϧЮϜ ϤϜϺ ϣтϹЛ  с̮̮ Т ϣ̮̮ ϠϻЛЮϜ иϝугЮϜ ϸϼϜнв ЉЦϝзϧϦ сЮϝϳЮϜ ϥЦнЮϜ сТ б̮̮ ЗЛв ̭ϝ̮̮ ϳжϒ

ϰϝϧгЮϜ ЌϽЛЯЮ ϟЯГЮϜ ϾмϝϯϦ Йв бЮϝЛЮϜ ϽуϡЪ ЭЫЇϠ дϒ ЙЦнϧгЮϜ ев ϩуϲ ̪90 ϣ̮̮ ϠϻЛЮϜ иϝ̮̮ угЮϜ е̮̮ в %ϣ̮̮ ϲϝϧгЮϜ  ϝлЪылϧ̮̮ ЂϜ е̮̮ Ыгт

  аϝК ЬнЯϳϠ2025.    ϣуϠϽЛЮϜ ЬмϹЮϜ бЗЛв Эϫв ̪ϣтϼнЂ сжϝЛϦ  евϼϝГвцϜ ЬнГк ЬϹЛв ЌϝУϷжϜ ̪ ϩуϲ   ϸϜϸϿт дϒ ЭгϧϳгЮϜ ев

 ̯Ϝ̭нЂ ЙЎнЮϜ сЮϝϧЮϝϠм ̪ЯϦ ϝлзЫгт ъ) иϝугЮϜ ев ϣуЮϝϳЮϜ ϝлϦϝϮϝуϧϲϜ ϣуϡACSAD, 2010.(  

ϹϮнϦ    ϣуЛϮϽв ϤϝЂϜϼϸ ̵ϹКм Ϣ  ϸϼϜнв СЋϦ ϣг̵уЦϝлϦыЫ̮̮ Ївм иϝугЮϜ ̮ ̮Ю ϝ̮̮ лгЗЛв е̮̮ ЫЮ ̪ ̳Ϧ б ̵̴Ϲ̮̮Чн̮̮ Яϲ а ̯ъ  ϢϽ̮̮ Ыϧϡвм ϣ̮̮ уЯгК

  ЭвϝЛϧЯЮ  буЯЃЮϜϣЯЋЮϜ ϤϜϺ оϽ϶цϜ ϝтϝЏЧЮϜм ϸϼϜнгЮϜ иϻк Йв  иϝугЮϜ ИϝГЧϠ . ЌϽЛϦ иϻк ϣЦϼнЮϜ ϣ̮̮ уЧуϡГϦ ϣ̮̮ угЯК ϣуϯлзв ̮ ̮узϡв ϣ

 пЯК ϤϝувϾϼϜн϶ сКϝзГЊъϜ ̭ϝЪϻЮϜ)Artificial Intelligence, AI (м ϤϝузЧϧЮϜуϦϝвнЯЛвнуϯЮϜ) ϣGeo-information 

Technologies, GT( РϹлϠ  сЪϻЮϜ аϝЗзЮϜ бКϸϽ̮̮ ϫЪцϜ ϼϜϽ̮̮ ЧЮϜ Ϻϝ̮̮ ϷϦϜ с̮̮ Т ) ϣϡ̮̮ ЂϝзвIntelligent Decision Support 

System, IDSS ( еуЃϳϧЮ ЮϜ ϽтнГϧЮϜм БуГϷϧЮϜϽгϧЃгЮϜм бϚϜϹ ϣ̮̮ уϚϝгЮϜ ϸϼϜнгЯЮ  с̮̮ ТшϜ бу̮̮ ЯЦрϼн̮̮ ЃЮϜ сЯϲϝ̮̮ ЃЮϜ.  б̮̮ ϪϦ Ьмϝ̮̮ зϧ

  ϣЦϼнЮϜ ̪ϣтϼн̮̮ Ђ с̮̮ Т иϝ̮̮ угЮϜ пЯК ϟЯГЮϜ ϢϼϜϸш ϣϳЯгЮϜ ϣϮϝϳЮϜм ϸϼϜнгЮϜ иϻк ϢϼϜϸϖ сТ ϣЃуϚϽЮϜ ϤϝтϹϳϧЮϜм ϤыЫЇгЮϜм ЅЦϝ̮̮ зϦ

м ̳Ϧ  ϤϝϮϽϷгЮϜ ЭЯϳ  ϣугЯЛЮϜϣуϫϳϡЮϜ ̪ гугЛϦ еЫгт СуЪм  ϝл  ϝлЧуϡГϦм ϸыϡ̮̮ ЮϜ сТм ϣтϼнЃЮϜ буЮϝЦцϜ ЙугϮ пЯК ϣ̮̮ уϠϽЛЮϜ ϣ̮̮ угуЯЦшϜм

 ϣуЮмϹЮϜм ϣтϼнЂ ЙЎнЮ ϣлϠϝЇгЮϜсϛуϡЮϜ.  ̳Ϧ.сЯϡЧϧЃгЮϜ ЭгЛЮϜм ϤϝϮϝϧзϧЂъϜ ЍЛϡϠ ϣЦϼнЮϜ бϧϷ  

 

 ЬмϹϮ1 ) ϢϽϧУЮϜ Ьы϶ ϣтϼнЂ сТ ̯ϝтнзЂ ϸϽУЯЮ ϣϠϻЛЮϜ иϝугЮϜ ϽТϜнϦ .1995-2050) (ACSAD, 2010( 

2050)-/capita/year in Syria (19953Water Availability m 

2050 2025 2015 2010 2003 2000 1990 1995 

600 732 850 900 1,250 1,250 2,087 6,500 

 

н-   :ϣтϼнЂ сТ иϝугЮϜ ИϝГЦ пЯК ϢϽϪϕгЮϜ АнПЏЮϜ 

  ̯ϝтнз̮̮Ђ ϣ̮̮ϲϝϧгЮϜ иϝ̮̮угЮϜ е̮̮в ϸϽ̮̮УЮϜ ϟу̮̮Ћж Б̮̮Ђнϧв дн̮̮Ыт ϝвϹ̮̮зК н̮̮к ̭ϝ̮̮гЮϜ БП̮̮Ў ϥ̮̮ϳϦ ϣ̮̮ЮмϹЮ ϢϹ̮̮ϳϧгЮϜ б̮̮вцϜ С̮̮тϽЛϦ ̵дϖ 

)Available Water Per Capita, AWPC ев ЭЦϒ (1500 а3) иϝугЮϜ ϢϼϹжм ̪Water Scarcity е̮̮ в ЭЦϒ (1000 а3 ̪

) ϹтϹЇЮϜ ̭ϝгЮϜ БПЎмSevere Water Stress ев ЭЦϒ (500 а3 ЬмϹ̮̮ϯЮϜ с̮̮Т ϱ̮̮Ўнв н̮̮к ϝ̮̮гЪм СтϽЛϧЮϜ ϜϻлЮ ̯ϝЧТм .1 ъ ̪

ϸϝЫϦ  с̮̮ Т ϣϳуϳ̮̮ І ϣ̮̮ ЮмϹЪ ϣтϼн̮̮ Ђ Суз̮̮ ЋϦ е̮̮ Ыгт сЮϝ̮̮ ϧЮϝϠм ̪ϣтϽ̮̮ ЇϡЮϜ Ϥϝ̮̮ ϮϝуϧϲъϜ с̮̮ ГПϦ ϣтϼнЂ сТ ϢϸϹϯϧгЮϜ ϣуϚϝгЮϜ ϸϼϜнгЮϜ

) ϹϲϜнЮϜ ЉϷЇЯЮ ϣтнзЃЮϜ ϣЋϳЮϜ дϖм ̪иϝугЮϜAnnual Share per Person, ASP( ϣ̮̮ уϚϝгЮϜ ϼϸϝ̮̮ ЋгЮϜ е̮̮ в  Ͻ̮̮ уО ϣ̮̮ ϲϝϧгЮϜ

) ϢϸϹ̮̮ϯϧгЮϜ ϣ̮̮ϠϻЛЮϜ иϝ̮̮угЮϜ ϼϸϝ̮̮Ћв еуϡ̳Ϧ .ϹтϜϿϧгЮϜ ϟЯГЮϜ ϣуϡЯϧЮ ϣуТϝЪRenewable fresh WRs(  ϢϽ̮̮ ϧУЯЮ1955-2050 ̵дϒ ̪

 иϝугЮϜ ϬϜϽϷϧЂϜ ̵дϒм ̪ϼϝГвцϜ ЬнГк ЬϹЛгЮ сϡЃзЮϜ ЌϝУϷжъϝϠ СЋϧϦ сϧЮϜ иϝугЮϜ ϢϼϹж ϣЯϲϽв пЮϖ ЭЛУЮϝϠ ϥЯЊм ϹЦ ϣтϼнЂ

 ЉϷ̮̮ ЇЯЮ ϣтнз̮̮ ЃЮϜ ϣ̮̮ ЋϳЮϜ ϥ̮̮ ЏУϷжϜ ̪иϝугЮϜ пЯК ϟЯГЮϜ Йв ϼϝГвцϜ ЬнГк ϤϝЛЦнϦ еуϠ ЙгϯЮϝϠ .сЛуϡГЮϜ иϜнϧЃв ев пЯКϒ

  ϢϽϧУЮϜ Ьы϶ ϣϲϝϧгЮϜ ϣуϚϝгЮϜ ϼϸϝЋгЮϜ ев ϣЛЦнϧгЮϜм ϣуЯЛУЮϜ ϹϲϜнЮϜ2004-2009   ̪иϝ̮̮ угЮϜ п̮̮ ЯК ϽуϡЫЮϜ ϟЯГЮϜм РϝУϯЮϜ ϟϡЃϠ
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 пЮϖ ϥЯЊмм953 а3/ аϝ̮̮ К с̮̮ Т ϣз̮̮ Ђ/ϸϽТ2009̪  п̮̮ Юϖ ЍУϷз̮̮ Ϧ дϒ Й̮̮ ЦнϧгЮϜ е̮̮ вм479 а3/ аϝ̮̮ К с̮̮ Т ϣз̮̮ Ђ/ϸϽТ2025  ϟϡ̮̮ ЃϠ

) ϣϲϝϧгЮϜ иϝугЮϜ ϼϸϝЋв ϣтϸмϹϳвMoWRs, 2010.(  

 

 

2-1 ϣтϼнЂ сТ иϝугЮϜ ϸϼϜнв пЯК ϣуЯϡЧϧЃгЮϜм ϣуЮϝϳЮϜ АнПЏЮϜ : 

  ϞϽϳЮϜ Ьн϶ϸ Йв  ϣуЮϝϳЮϜ  пЯК  ϝлвϝК ϣтϼнЂЮϜϩЮϝϫ  ϽЇК   ϼϜϺϒ ϻзв2011ϹК ϸыϡЮϜ йϮϜнϦ ̪ ̯Ϝϸ   ϣЧЯЛϧгЮϜ ϤϝтϹϳϧЮϜ ев

иϝугЮϜ ϣЮϝϳϠ ̪ Ϡ ϢϽϪϓϧгЮϜ ХАϝзгЮϜ сТ ϣЊϝ϶)ϞϽϳЮϝ  сϳЋЮϜ РϽЋЮϜ ϼнкϹϦ ϼϜϽгϧЂϜ ̪ϣУуЗзЮϜ иϝугЮϜ пЯК ЬнЋϳЮϜ :Эϫв (

  ϤϝГϳгϠ ХϳЮ рϻЮϜ ϽуϡЫЮϜ ϼϽЏЮϜ ̪ϣуϳЋЮϜ ϣТϝЗзЮϜм  АнГ϶мϝУϷжϜ ̪иϝугЯЮ ϣуϧϳϧЮϜ пзϡЮϜ ев ϝкϽуОм ϵЏЮϜ  иϝугЮϜ ϵЎ Ќ

 пЮϖ ЭЋϦ ϣϡЃзϠ  90%  ̱)Saleh, 2017(  ϸϜϹвϖ ϤϝЫϡІ ЌϽЛϦ ̪ ЮϜ  иϝуг  ϟтϽϷϧЯЮ  етϻЮϜ дϝЫЃЮϜ ϹтϽЇϦ ̪иϝугЮϜ ϣвнЗзв ϼϝулжϜм

ϢϸмϹϳв иϝув ϤϜϸϜϹвϖ ϤϜϺ ϣуКϝгϮ ϙϮыв сТ днЇуЛт ̪   ϩуϲϖ  пЮϖ ЭЋт ϝв СуЏϧЃϦ ϙϮыгЮϜ иϻк бЗЛв д600   ЭЫЮ ϢϽЂϒ

ϯЯв) ϓUNICEF, 2013.(  ϹЧЮ    ̶ϤϽв̳ϸϳвм иϝугЮϜ ЭЧзϠ ϣЊϝϷЮϜ ϣуϧϳϧЮϜ ϣузϡЮϜГЏЮϜ Ϥϝ ϵ  мАнГ϶ϝл    ХЇвϸ Стϼ сТ  Ьы϶

  днжϝЪ ϽлІ  ЬмцϜ2016 ̪  ̯ϝтϸϕв    ЩЮϺ  пЮϖИϝГЧжϜ    нϳж дϝвϹϷт етϻЯЮϜ ϣϯуУЮϜ еуКм оϸϽϠ сЛϡж ев иϝугЮϜ ϤϜϸϜϹвϖ70  ев %

  ϣзтϹвлϠ ϣГуϳгЮϜ ХАϝзгЮϜм ХЇвϸϝ.   ̵дϖ    еК иϝугЮϜ ЙГЦ  сТ ЉϷІ еутыв ϣЛϡЂ ев ϽϫЪϒ  сТ ϟϡЃϧт ϸϝЪ ХЇвϸ ϣужϹв  ϣϪϼϝЪ

ϣужϝЃжϖ   ̳Ϧ ЌϜϽвϒ сЇУϦ пЮϖ рϸϕϦ ̭ϜϽІ ϟϡЃϠ ЀϝзЮϜ пЯК ϹϚϜϿЮϜ сЮϝгЮϜ ̭ϟЛЮϜ пЯК ϢмыК ̪ϣϪнЯгЮϜ иϝугЮϜ Ьы϶ ев ЭЧз

ϝугЮϜ) иSaleh, 2017.(  м ев ϸмϹЃЮϜ ϣвϝЦϖ ϟϡЃϠ ЉуЯЧϧЯЮ ϝуЪϽϦ ев ϤϜϽУЮϜ Ͻлж иϝув ϤϜϸϜϹвϖ ЌϽЛϧϦ ̪рϼнЃЮϜ ЬϝгЇЮϜ сТ

 ϞϽϳЮϜ ϤϝуКϜϹϦм ϣлϮ    ЬыϧϲъϜ ̭ыуϧЂϜ ϟϡЃϠ ̯ϝПЮϝϠ ϹтϹЇЮϜ ϽуϪϓϧЮϜ ЬϜϿт ъ ̪рϼнЃЮϜ ϞнзϯЮϜ сТм .оϽ϶ϒ ϣлϮ ев ϣуЮϝϳЮϜ

 пЯК сЯуϚϜϽЂшϜ  гЮϜ дън̳ϯЮϜ ϤϝЛУϦϽв  ϞϼϝЧ̳Ϧ ϣугЫϠ ϣтнзЃЮϜ ϼϝГв̲цϜ иϝув ϢϼϜϿПϠ ϾϝϧгϦ сϧЮϜ ϣЯϧϳ1.38  а ϼϝуЯв3    ̪̯ϝтнзЂ

е̴в ̯ϜϸϹК йϧвϝЦϖм   ϣугЫϠ аϜϼ ИмϽЇв :̯ыϫв) ϣуϚϝгЮϜ ЙтϼϝЇгЮϜ сЮϜнϳϠ ϼϹЧϦ400  а СЮ̲ϒ3( )Saleh, 2017 .( 

 

2-2  ϼϜϺϐ ϻзв ϢϽгϧЃгЮϜ ϞϽϳЮϜ ϤϝуКϜϹϦ2011   :рϼнЃЮϜ ЭϲϝЃЮϜ сТ сϚϝгЮϜ ЙЎнЮϜ пЯК 

  ϽуϪϓϧЮ ϣуЮϝϳЮϜ ϤϝуКϜϹϧЯЮ ϣТϝЎшϝϠ ̪иыКϒ ϢϼнЪϻгЮϜ ϤϜϽуϪϓϧЮϜм АнПЏЮϜ иϻк ЭЪ дϖϞϽϳЮϜ ϢϽгϧЃгЮϜ   ϼϜϺϐ ϻзв

2011  ϝжмϼнЪ ЀмϽуУϠ дϝЫЃЮϜ ϣϠϝЊϖ ϽГ϶ ϢϸϝтϾм ̪  дϒ ЙЦнϧгЮϜ ев ϽϫЪцϜ СуЋЮϜ ЭЋТ Йв ϢϹЇϠ ЙЎнЮϜ бЦϝУϦ пЮϖ рϸϕϦ

ϣЦϽУϧвм ϢϹтϹІ ϣтнϧІ ̱ϼϝГвϒ пЮϖм ̪ϢϼϜϽϲ ϽϫЪцϜм ̯ϝТϝУϮ  )Jerving, 2020(  .  ̵дϖ  ̯ϜϹϮ ϟтϽЧЮϜ ЭϡЧϧЃгЮϜ сТ ХЯϷт РнЂ Ϝϻк

̪иϝугЮϜ ϣϛуϠ ϣϳЊм иϝугЮϜ ϤϜϸϜϹвϖ евϓϠ ϣЧЯЛϧв ϢϹЧЛв ϝтϝЏЦ   ϽууПϦ Ьы϶ ев АнПЏЮϜ иϻк ϣлϮϜнв дϝЫгϠ ϣугкцϜ ев ЩЮϻЮ

иϝугЮϜ ШылϧЂϜ ϤϝтнϧЃв ЍУϷЮ сЛЃЮϜм ϣуϚϝгЮϜ ϸϼϜнгЮϜ ϢϼϜϸш сЮϝϳЮϜ ШнЯЃЮϜ  ̱)Saleh et al., 2016(  .  ϽуϪϓϦ ϣтϔϼ еЫгт

 иϻк ̵ϹК еутыв СуЏϧЃт рϻЮϜ рϼнЃЮϜ сЯϲϝЃЮϜ буЯЦшϜ пЯК ϱЎϜм ЭЫЇϠ ϞϽϳЮϜ ̯ϝуЯ϶Ϝϸ еуϲϾϝзЮϜ еутϼнЃЮϜ еузАϜнгЮϜ ев Ϣ

  сϧЮϜ оϽ϶цϜ дϹгЮϜ ев ϣуКϝгϧϮъϜм ϣтϸϝЋϧЦъϜ ϤϜϽуϪϓϧЮϝϠ еуϲϾϝзЮϜ еузАϜнгЮϜ ̭ъϕк ϸнϮм БϡϦϼϜ ϹЧЮ .ϞϽϳЮϝϠ ϤϽϪϓϦ

 ̵дϖ .(ϢϽуЧУЮϜ ̭ϝуϲцϜ нгжм ϣуЛуϡГЮϜ ϸϼϜнгЮϜм иϝугЮϜм сЎϜϼцϜ пЯК ̪̯ыϫв) ЭЛУЮϝϠ буЯЦшϜ ϝлуЂϝЧт сϧЮϜ ϹвцϜ ϣЯтнА ϣуϛуϡЮϜм 

 ̪сЎϜϼцϜ ϼнкϹϦ ̪ϝлТϜϿзϧЂϜм ϤϝϠϝПЮϜ ϣЮϜϾϖ :ϣгЮϝЗЮϜ ϞϽϳЮϜ иϻк еК ϣгϮϝзЮϜм ̯ϝϲнЎм ϽϫЪцϜ ϣуϛуϡЮϜ ϤϜϽуϪϓϧЮϜ ЍЛϠ

иϝугЮϜ ϨнЯϦм ̪ϽуϡЪ ЭЫЇϠ ϣуТнϯЮϜ иϝугЮϜ ϬϜϽϷϧЂϜϵЮϜ ̪ . ̪ЩЮϺ пЮϖ ̯ϣТϝЎϖ ЭϡЂ ЈϽТ пЯК ϣуϛуϡЮϜ ϽкϜнЗЮϜ иϻк ϽϪϕϦ дϒ еЫгт

 ϣузϡЮϜ ЙЏт ϝгв ̪рϼнЃЮϜ ЭϲϝЃЮϜ сТ еуУуЏгЮϜ дϝЫЃЮϜм ̯ϝуЯ϶Ϝϸ еуϲϾϝзЮϜ ев ЭЫЮ ϹвцϜ ϣЯтнА ϣуϚϝгЮϜ ϤϝϮϝуϧϲъϜм ЅуЛЮϜ

 ϣуЯϲϝЃЮϜ ЭϚϜнгЮϜм ϣуЯϳгЮϜ ϣуϧϳϧЮϜ ϣуЛуϡГЮϜ ϸϼϜнгЮϜмЭϚϝк БПЎ ϥϳϦ )PAX, 2015 .( 

2-3  ϽГ϶ ϣϛϠмцϜ сЇУϦ  :рϼнЃЮϜ ЭϲϝЃЮϜ сТ сϚϝгЮϜ ЙЎнЮϜ пЯК 

https://www.devex.com/news/authors/1322350
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       ̵дϖ    ϣуЛуϡГЮϜ ϨϼϜнЫЮϜ ϽГ϶-    Ϥϝжϝ̮̮ ЏуУЮϜм ϢϹтϹЇЮϜ ЁЧГЮϜ Ϥъϝϲм РϝУϯЮϜ ЩЮϺ сТ ϝгϠ-   с̮̮ ЇУϦ ̭ϝ̮̮ зϪϒ с̮̮ Т ϨϹ̮̮ ϳϦ с̮̮ ϧЮϜ

  ̯ϝЏтϒ оϽ϶ϒ ϢϽуϡЪ ϣЯЫЇв ск ̭ϝϠнЮϜ  дϒ еЫгт Э϶ϜϹ̮̮ Ϧ ЬϝгϧϲϜ Шϝзк сЮϝϧЮϝϠм ̪ЭтнГЮϜ оϹгЮϜ пЯК сТϝЛϧЮϜм сϚϝгЮϜ евцϜ ϸϹлϦ

 ϽАϝϷгЮϜ ̳Ϧ сϧЮϜ ̵ϹЛ дϖ ϩуϲ ̪Ͻ϶ϐ ̯ϜϽуГ϶ ̯ϝЧЯЦ ̯ϜϼϹЋв  ев пЯКϒ иϝугЮϜ ϤϝвϾϒ ϽГ϶ϽГ϶ ЭЪ  мϒ ϣтϹЛгЮϜ ЌϜϽвцϜ ϤϝвϾϒ ев

ϣ̮̮ уϚϜϻПЮϜ Ϥϝ̮̮ вϾцϜ ̯), 2020and UNICEF WHO.(  аϝ̮̮ЛЮ сгЮϝ̮̮ЛЮϜ рϸϝ̮̮ЋϧЦъϜ оϹ̮̮ϧзгЯЮ ϣ̮̮угЮϝЛЮϜ ϽАϝ̮̮ϷгЮϜ Ͻ̮̮тϽЧϧЮ ̯ϝ̮̮ЧТм

2020 Ϩыϫ̮̮ ЮϜ ϤϝвϾцϜ иϻк евϜϿϧϦ дϒ ЭгϧϳгЮϜ ев йжϖ ̪ (ϣ̮̮ уϚϜϻПЮϜм ̪ϣ̮̮ тϹЛгЮϜ ЌϜϽ̮̮ вцϜм ̪ϣ̮̮ уϚϝгЮϜ) с̮̮Т ̯ϝ̮̮ЏЛϠ ϝл̮̮ЏЛϠ Й̮̮в

 ̯ϣЯΖЫЇ̳в (ϢϽуЧУЮϜ ЬмϹЮϜ сТ ϣЊϝ϶м) бЮϝЛЮϜ ев ϢϽуϫЪ еЪϝвϒ  ̳в йϦϜϽуϪϓϦ днЫϦ дϒ еЫгт ϽГ϶ ϽϡЪϒ ̴вϹ.Ϥϝтнϧ̮̮ ЃгЮϜ ЙугϮ пЯК ϢϽ 

 РϽ̮̮ ЋЮϜм иϝ̮̮ угЮϜ е̮̮ в ϣу̮̮ ЂϝЂцϜ Ϥϝ̮̮ ϮϝуϧϲъϜ ϣ̮̮ уϡЯϦ п̮̮ Юϖ ИϜϽЂшϜ ϣузЛгЮϜ ϤϝлϯЮϜ пЯК ϟϯт ̪ϣϮϽϳЮϜ РмϽЗЮϜ иϻк сТ ЩЮϻЮ

  дϒ еЫгт ϩуϲ ̪ϣуϳЋЮϜ ϣТϝЗзЮϜм сϳЋЮϜ  ϣ̮̮ ϛϠмцϜ иϻк ϽЇϧзϦϣ̮̮ УуϷв ϣКϽ̮̮ ЃϠ  сϮϝ̮̮ϧЮϜ ЀмϽ̮̮уУЮϜ ϼϝ̮̮ЇϧжϜ ̪̯ыϫ̮̮в)  й̮̮ ЧТϜϼ рϻ̮̮ ЮϜ

̭ϜϻПЮϜм иϝугЮϜ еувϓϦ сТ ϤϝвϾϒ( ), 2020UNICEFand  WHO.( 

 

 

м

 

3  ϽГ϶ ϢϼϜϸϖ ϣϛϠмцϜ :ϣтϼнЃЮϜ ϣуЯϲϝЃЮϜ ϣЧГзгЮϜ сТ сϚϝгЮϜ ЙЎнЮϜ пЯК 

 ЭуЮϸ рϒ (ϣЦϼнЮϜ иϻк ϣϠϝϧЪ пϧϲ) ̯ϝуЮϝϲ ϹϮнт ъ ϝгзуϠ дϒ пЯК  мϒ иϝугЮϜ ХтϽА еК ϽЇϧзт дϒ еЫгт ϝжмϼнЫЮϜ ЀмϽуТ

ϣϛϠмцϜ ϸнϮм анЯЛв нк ϝгЪ йжϒ ъϖ ̪сϳЋЮϜ РϽЋЮϜ  Ϝ сϧЮϜ ϢϽуϫЫЮϜ  ϤϽЇϧж  ̯ϝуϷтϼϝϦ  РϽЋЮϜ иϝув дϖм ̪ϣϪнЯгЮϜ иϝугЮϜ Ьы϶

ϝЛгϧϯгЮϜ ев ϹтϹЛЮϜ сТ ϣϳЋЮϜ пЯК ̯ϜϽГ϶ ЭЫЇϦ ЬϜϿϦ ъ ϣϯЮϝЛгЮϜ ϽуО сϳЋЮϜϤ  )Sadoff and Smith, 2020.(    пЯК

  ϤϝЛгϧϯв сТ ЀϝзЮϜ аϽϳт сϳЋЮϜ РϽЋЮϜм ϞϽЇЯЮ ϣϳЮϝЋЮϜ иϝугЮϜ ϤϜϸϜϹвϖ ЉЧж дϖ Ьϝϲ рϒ  ϢϽуϫЪ БЃϠϒ ев бЮϝЛЮϜ Ьнϲ
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  ̯ϣЛϚϝІ иϝугЮϝϠ ϣЮнЧзгЮϜ ЌϜϽвцϜ ϝлуЮϖ рϸϕϦ сϧЮϜ ЬϝлЂшϜ ЌϜϽвϒ днЫϦ ϝвϹзК сЮϝϧЮϝϠм ̪ϣϛϠмцϜ ϼϝЇϧжϜ ϹЎ ϣтϝгϳЮϜ ЭϚϝЂм

ϽЇϧзт еЯТ ̪ЭЛУЮϝϠ  ϣгЗзв ϽтϽЧϧЮ ̯ϝЧТм .̯ϝгϷЎ ШϝϧУЮϜ иϽуϪϓϦ днЫт дϒ еЫгт ЭϠ ̪ϟЃϳТ ϽϡЪϒ ϣЮнлЃϠ ϝжмϼнЫЮϜ ЀмϽуТ

  ϣуϳЋЮϜ ϣТϝЗзЮϜм сϳЋЮϜ РϽЋЮϜм иϝугЮϜ еуЃϳϦ ϤϜ̭ϜϽϮϖ дϖ ̪ϝжмϼнЫЮϜ ϣϳϚϝϮ ЭϡЦ иϼϜϹЊϖ бϦ рϻЮϜ ϣугЮϝЛЮϜ ϣϳЋЮϜ

  Йзв пЯК ϢнЧϠ ϹКϝЃϦ9.1м сгЮϝЛЮϜ ЌϽгЮϜ ̭ϟК ев ЭЦцϜ пЯК %6.3ϝуТнЮϜ ЙугϮ ев %) ϤSadoff and Smith, 

2020(.  

ϣуЯгЛЮϜ ϣуϯлзгЮϜ ϼϝАϖ сТ  ϟжϜнϮ ϢϝКϜϽв сПϡзт ̪рϼнЃЮϜ ЭϲϝЃЮϜ сТ ϸϼϜнгЮϜ ϢϼϜϸϖ бКϹЮ ϩϳϡЮϜ Ϝϻк сТ ϢϹгϧЛгЮϜ

  ЭуϫгϧЮ ϽАϒ ϢϹК Шϝзк ̪аϝК ЭЫЇϠ .ϝлзв Инж рϒ Йв ЭвϝЛϧЮϜ ϹзК ϤϝвϾцϜм ϨϼϜнЫЮϜ ϢϼϜϸϖϣГ϶   ϝлЯϲϜϽвм ϨϼϜнЫЮϜ ϢϼϜϸϖ 

  ϣуЮϝϧϧгЮϜ  ̪(ϣϪϼϝЫЮϜ ϹЛϠ ϝв ϣЯϲϽв ̪ϣϪϼϝЫЮϜ Ьы϶ ϣЯϲϽв ̪ϣϪϼϝЫЮϜ ЭϡЦ ϝв ϣЯϲϽв)  ЌϽПЮϜ пЯК ϹгϧЛт Ϝϻкм  ϝлзв Инжм  

  ϣϪϼϝЫЮϜ ϤϝУЊмϝлЛв ЭвϝЛϧЮϜ бϧуЂ сϧЮϜ  )Saleh, 2017.(  ЬϝϫгЮϜ ЭуϡЂ пЯК    ϣϡЃзЮϝϠϣГϷЮ    пЯК ϽАϝϷгЮϜм ϨϼϜнЫЮϜ ϢϼϜϸϖ

  ϼϜмϸцϜм евϿЮϝϠ ЍЛϡЮϜ ϝлЏЛϠ Йв ϣГϡϦϽв ϤϜнГ϶м ϼϜнАϒ Ϣ̵ϹК ев ЭϲϜϽгЮϜ иϻк дΖнЫϧϦ ̪ϣтϼнЂ сТ сТϝЧϫЮϜ ϨϜϽϧЮϜ

нуϯЮϜ ϤϝжϝуϡЮϜм ϣуУуДнЮϜ-Юϖ ̪ϣтнгзϧЮϜ БГϷЮϜм ϭвϜϽϡЮϜм ϤϜмϸцϜм ϤϝвнЯЛгЮϜм ϣужϝЫгЮϜ  ̪ϱЮϝЊ) ϵ2020.(   ϣГϷЮ ϣϡЃзЮϝϠ

  ϢϼϜϸϖϣϛϠмцϜ сЇУϦ    ЭЫЇЮϜ сТ еуϡв нк ϝгЪ1  ̪  ̯ϝЊϝ϶ ̯ϜϼϝАϖ ϣЦϼнЮϜ иϻк ЌϽЛϦжнЫвϝ    евеуϧуЃуϚϼ еуϧЯϲϽв    ϝгкϻуУзϦ еЫгт

ϝгкм ̪йϧϯЮϝЛв бϧуЂ рϻЮϜ ϽϪϓϧгЮϜ ИϝГЧЮϜ мϒ ϣЮϝϳЮϜ мϒ ЙЦнгЮϜ пЯК ϹгϧЛт Ϝϻкм ̪ЭЋУзв ЭЫЇϠ мϒ ̯ϝЛв  ϣϪϼϝЫЮϜ Ьы϶ ϣЯϲϽв :

 зв сТϝЛϧЮϜ) ϣϪϼϝЫЮϜ ϹЛϠ ϝв ϣЯϲϽвм (ϣϳϚϝϯЮϜ ϽГ϶ пЮϖ ϣϠϝϯϧЂъϜ)  ̪ϝл  бϪ евмЮϜ  ϽуЏϳϧ  сТ ϸнгЋЮϜ пЯК ϤϜϼϹЧЮϜ ̭ϝзϠ пЯК

(ЭтнГЮϜ оϹгЮϜ пЯК ϝлϧлϮϜнв.    ϢϼϜϸϖ ϣГ϶ ев ЌϽПЮϜ Эϫгϧт ФϝуЃЮϜ Ϝϻк сТϣϛϠмцϜ сЇУϦ    ϣЧГзгЮϜ сТ иϝугЮϜ ИϝГЦ пЯК

ϣтϼнЃЮϜ ϣуЯϲϝЃЮϜ   сТ  ϭвϸ  ϻуУзϦ  ϤϜнГ϶к  еуϧЯϲϽгЮϜ еуϦϝ  ЍЛϡЮϜ ϝлЏЛϠ ЙвϣϯЮϝЛв РϹлϠ  ЪϜϽϧЮϜ ϼϝϪфϜ  ϽАϝϷгЯЮ ϣуг

϶ ϝлуТ ϝгϠ) ϢϸнϮнгЮϜϣϳϚϝϮ ϽГ  ЬϝϫгЮϜ ЭуϡЂ пЯК ϝжмϼнЫЮϜ( ϣуϛуϡЮϜ ϤϝвϹϷЮϜ аϜϹϷϧЂϜ дϝгЏЮ ̪йЃУж ϥЦнЮϜ сТм ̪

ϸϹЛϧгЮϜ ϣвϜϹϧЃгЮϜ ϤϝвϜϹϷϧЂъϜ ϿтϿЛϦ Йв ̪ϣуЯϡЧϧЃгЮϜ ϤϝвϜϹϷϧЂыЮ ϝлϧтϝгϲм Ϣ̭ϝУЫϠ ϣтϸϝЋϧЦъϜ ϣуКϝгϧϮъϜм ϽϫЪϒ ЭЫЇϠ .Ϣ

 ̯ϜϹтϹϳϦсТ сЛЦϜнЮϜ ̭ϜϽϮшϜ ϹгϧЛт ̪ ϣГϷЮϜ иϻк ϻуУзϦ   ϣуЯгК ϢнГ϶ пЯК  РϹлϦϧЮ  еувϓ ̯ϜϸϝзϧЂϜ ϣϡЂϝзв ϣуЯϳв ЬнЯϲ   Ϙϸϝϡв пЮϖ

  ев ϹϳЮϜ϶  ϽГм ϣтϹЛгЮϜ ϽАϝϷгЮϜϼϜϸϖϣуЮϝЛУϠ ϝлϦ    сТ  ϣтϼнЃЮϜ ϣуЯϲϝЃЮϜ ϣЧГзгЮϜ  аϜϹϷϧЂϝϠ  ϤϝужϝЫвъϜ  ϤϜмϸцϜм  ϣϲϝϧгЮϜ

 .сжϝЧϧЮϜ ϽтнГϧЮϜм сгЯЛЮϜ ϩϳϡЮϜ Ьϝϯв сТ ϣвϹЧϧгЮϜ ϤϜϼнГϧЮϜм 

 

3-1  рϼнЃЮϜ ЭϲϝЃЮϜ сТ сϚϝгЮϜ ЙЎнЮϜЮ ϣϠϝϯϧЂъϜ ϣЯϲϽв Ьы϶  ϽГϷϣϛϠмцϜ сЇУϦ:  

ЎнЮ ϣϠϝϯϧЂъϜм ϽуЋЧЮϜ оϹгЮϜ пЯК ϢϽуГϷЮϜ ϤϝуКϜϹϧЮϜм ϤыЫЇгЮϜ иϻк пЯК ϸϽЯЮ иϝугЮϜ Й)Water in response ( ϥ̮̮ ϳϦ

  ϽуϪϓϦ  сЇУϦ ϽГ϶ϝжмϼнЪ ϣϳϚϝϮ ̪ϣтϼн̮̮ ЃЮϜ дϹ̮̮ гЮϜ Й̮̮ угϮм рϼн̮̮ ЃЮϜ Эϲϝ̮̮ ЃЮϜ сТ сϚϝгЮϜ ЙЎнЮϝϠ ϣузЛгЮϜ ϤϝлϯЮϜ пЯК ϟϯт ̪

 ϤϝϠϜϽГ̮̮ ЎъϜ ϣ̮̮ ϯЮϝЛвм ̪свϝ̮̮ ЗзЮϜ сϳ̮̮ ЋЮϜ РϽ̮̮ ЋЮϜм ϣ̮̮ ЦнϪнгЮϜм ϣ̮̮ жнвϓгЮϜ иϝугЮϜ ϤϜϸϜϹвϖ пЮϖ ЬнЊнЮϜ дϝгЎ пЯК ЭгЛЮϜ

 :ЬϜϕЃЮϜ Ϝϻк еК ϣϠϝϮшϜ Ьы϶ ев ЩЮϺ ХуЧϳϦ бϧт .ϤϜϸϜϹвшϜ иϻк сТ ϣЯгϧϳгЮϜ 

рϼн̮̮ ЃЮϜ Эϲϝ̮̮ ЃЮϜ Стϼм дϹв сТ иϝугЯЮ ϣуϧϳϧЮϜ ϣузϡЮϜ ЭвϝЛϧϧЂ СуЪ   иϝ̮̮ угЯЮ ϣ̮̮ ϮϝϳЮϜ Ϲ̮̮ тϜϿϦ Й̮̮ в

̭ϝϠнЮϜ Ϝϻк ϼϝЇϧжϜ ϣлϮϜнгϠ ϣГϡϦϽгЮϜ ̬ 

 Фн̮̮ Ϫнв ЭЫ̮̮ ЇϠ иϝ̮̮ угЮϜ Эу̮̮ ЊнϦ дϝгЏЮ иϝугЮϜ ϢϼϜϸϖ ϿтϿЛϦ пЯК ЭгЛЮϜ ϟϯт йжϗТ ̪рϼнЃЮϜ ЭϲϝЃЮϜ сТ ϽАϝϷгЮϜ иϻк ϣлϮϜнгЮ

 иϝугЮϜ ϽТϜнϦ дϝгЏЮ иϝугЮϜ етϿϷϦ ϿтϿЛϦм ϣтнЮмцϜ ϤϜϺ ϤϝвϜϹϷϧЂыЮм ϣУуЗзЮϜ иϝ̮̮ угЮϜ ϢϼϹ̮̮ ж ϢϸϝтϾ ФϝуЂ сТ ϝгуЂ ъм ̪ϣуТϝЫЮϜ

ϤϝКϝГЧЮϜ еуϠ ϣЃТϝзгЮϜм ϟЯГЮϜм РϝУϯЮϜ ϤϜϽϧТ Ьы϶. 
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3-2  ев сТϝЛϧЮϜ ϣЯϲϽв Ьы϶ рϼнЃЮϜ ЭϲϝЃЮϜ сТ сϚϝгЮϜ ЙЎнЮϜ ϽГ϶ϣϛϠмцϜ сЇУϦ:  

дϖ    сϚϝгЮϜ ЙЎнЮϜ сТϝЛϦ)Water in recovery  (  ϣуКϜϼϿЮϜ ϣуϮϝϧжшϜ ϼϜϽЧϧЂϜ ϾϿЛ̳Ϧ иϝугЯЮ ϣЮϝ̵ЛТ ϢϼϜϸϖ ϟЯГϧт ̭ϝϠнЮϜ ев

  сЇУϦ ев ϽуϡЪ ЭЫЇϠ ϤϽϪϓϦ сϧЮϜ ϝϠмϼмϒм еуЋЮϜ сТ ХАϝзгЮϜ ЍЛϠ ϥЎϽЛϦ ̪ЬϝϫгЮϜ ЭуϡЂ пЯК .ϣуϚϜϻПЮϜ бЗзЯЮ ϣгКϜϹЮϜ

 ϤϜϸϜϹвϖ ЙГЦм ЭвϝЛгЮϜм ϣуКϜϼϿЮϜ ϤϜϼмϹЮϜ пЯК ФыОшϜ ϤϝуЯгК ϟϡЃϠ ϽуГ϶ рϸϝЋϧЦϜ ϸϝЃЪ ϣЮϝϲ пЮϖ ϝжмϼнЫЮϜ ̭ϝϠм

  ϸϝЛϠϖм иϝугЮϜеуКϼϜϿгЮϜ    .ЙжϝЋгЮϜм ЬнЧϳЮϜ еК ЬϝгЛЮϜмм  ев сТϝЛϧЮϜ ϹЛϠ ϣуКϝзЋЮϜм ϣуКϜϼϿЮϜ ϣГЇжцϜ иϻк РϝзϛϧЂϜ ϹзК

  сТ ϿϯЛЮϜ ϣлϮϜнгЮ (РϝУϯЮϜ бЂнв Ьы϶ ϣЊϝ϶м) ϣГЇжцϜ иϻк ЙЂнϦ ϟϡЃϠ иϝугЮϜ пЯК ϣКϽЃϠ ϟЯГЮϜ ЙУϦϽт ϹЦ ̪̭ϝϠнЮϜ

ϜϹЮϜ иϝугЮϜ ϤϜϸϜϹвϖуϚϜϻПЮϜ бЗзЯЮ ϣгК) ϣSadoff and Smith, 2020.(    сЮϝϧЮϝϠм  сϧЮϜ дϜϹЯϡЮϜ иϻк ев ϽуϫЪ сТ ϨϹϲ ϝгЪ

  ̪ϣϳϚϝϯЮϝϠ ϤϽϪϓϦ  ϤϝуЯгК Йв дϽгЮϜ ЭвϝЛϧЯЮ ϸϜϹЛϧЂъϜ сТ рϼнЃЮϜ ЭϲϝЃЮϜ сТ ϣузЛгЮϜ ϤϝлϯЯЮ ϣгЂϝϳЮϜ ϣтнЮмцϜ ЭϫгϧϧЂ

  мϒ ϣуЂϝЂцϜ ϣуЮϿзгЮϜ иϝугЮϜ ϤϝϮϝуϧϲϜ ЌнЧϦ ъ ϝлжϒ ев ϹЪϓϧЮϜм ̪ϢϽуϡЪ днЫϦ дϒ Эгϧϳт сϧЮϜм ϝлЮ БГϷгЮϜ ϽуО иϝугЮϜ ϟϳЂ

ϼϝлжцϜм ϣуТнϯЮϜ иϝугЮϜ ϤϝЧϡА сТ АϜϽТшϜ.    ЭЇУЮϜ ϟзϯϦ ЭϮϒ ев рϽЮϜ пЯК ϢϼϹЧЮϜм иϝугЮϜ етϿϷϦ ϿтϿЛϦ сзЛт Ϝϻкм

ЭгϧϳгЮϜ Ϝ ϣКϜϼϿЮ  ЭуЊϝϳгЮ  ϣЃуϚϽЮϜϣуЯЛϡЮϜ ϣуКϜϼϿЮϜ ϤϜϼмϹЮϜ сТ ϤϝϠϜϽГЎъϜ ЍтнЛϦм(rain-fed)   ̪  ЭЏТϒ ̯ϜϸϜϹЛϧЂϜм

ϣуКϜϼϿЮϜ ϣуϮϝϧжшϜ сТ ϽϪϕϦ дϒ еЫгт сϧЮϜ ϢϸϹЛϧгЮϜ ϤϝвϹЋЮϜ ев СуУϷϧЯЮ ϣуЯϲϝЃЮϜ ϤϝжϝЏуУЮϜ мϒ РϝУϯЯЮ   ХуЧϳϧЮ ϣгКϜϹЮϜ

сϚϜϻПЮϜ евцϜ  ϣуϦϝвнЯЛвнуϯЮϜ ϤϝузЧϧЮϜ аϜϹϷϧЂϝϠ еЫгт .ЮϠ ϣЧЯЛϧгЮϜ ϽАϝϷгЮϜ ϹЊϽ  ϸϼϜнг  еЫгт сЮϝϧЮϝϠм ̪ϝлϠ ϕϡзϧЮϜм иϝугЮϜ

ТϝЛϧЮϜ ϣЯϲϽв сТ иϝугЮϝϠ ϣЧЯЛϧгЮϜ ϤϝЂϝЫϧжъϜ ϽГ϶ ев ϹϳЯЮ ϢϸнЊϽгЮϜ ϤϝжϝуϡЮϜ аϜϹϷϧЂϜ ϣузЛгЮϜ ϤϝлϯЯЮ) сSaleh et al. 

2016.(  

 

3-3  сТ сϚϝгЮϜ ЙЎнЮϜϼϹЧЮϜ ̭ϝзϠ ϣЯϲϽвϤϜ ϸнгЋЮϜ пЯК   ϤϝтϹϳϧЮϜ ϣлϮϜнв сТ  : 

 ̯ϢϼϜϸϖ ̪ϣϳϚϝϯЮϜ ϹЛϠ ϝв ϣЯϲϽв ϟЯГϧϦ  иϝугЮϜ сТ ϼϝгϫϧЂъϜ Ьы϶ ев ЩЮϺм иϝугЮϝϠ ϣЧЯЛϧгЮϜ ϽАϝϷгЮϜ ϣлϮϜнгЮ ϣуЮϝЛТ ϽϫЪϒ ̪  

  ϣжмϽв ϽϫЪϒ бЗж ̭ϝзϠмϝлЮ  )Water in resilience  ( ϣϳϚϝϯЮϜ ϣЯϲϽв Ьы϶ ϓЇзϦ дϒ еЫгт сϧЮϜ ϤϝтϹϳϧЮϜ ϣлϮϜнгЮ   ϝвм

ϝкϹЛϠ  евϕϦ сϧЮϜ иϝугЮϜ ϽтмϹϦ ϢϸϝКϖ бЗж ев ϹтϿгЮϜ ̭ϝзϠ ̯ϝЏтϒ ϟϯт . ЭгЛЮϜм ̪ϢϸнϮнгЮϜ ϣуϚϝгЮϜ ϸϼϜнгЯЮ ϣгКϜϹЮϜ ϤϜϸϜϹвшϜ

сϛуϡЮϜ аϝЗзЮϜм дϝЃжшϜ ϣϳЊ сгϳϦ ФϽГϠ ϝлвϜϹϷϧЂϜ ϢϸϝКϖм ϼϜϽгϧЂϝϠ ϝлуУЗзϦ пЯК  ̵дϖ . ϽуЫУϧЯЮ ФϽА ϸϝϯтϖ сзЛт Ϝϻк

  ϢϸϝКϖ ев ̯ъϹϡТ ̪ϣгКϜϸ ϸϼϜнв ϝкϼϝϡϧКϜм ϤϝтϝУзЮϜ ϣϯЮϝЛв ϢϸϝКϗϠ80  пЮϖ оϽ϶ϒ ϢϽв бЮϝЛЮϜ сТ сϳЋЮϜ РϽЋЮϜ иϝув ев %

Ђ сϧЮϜ сϳЋЮϜ РϽЋЮϜ иϝув ϣϯЮϝЛв сТ ϼϝгϫϧЂъϜ ϟϯт ̪ϣϯЮϝЛв дмϸ ϣϛуϡЮϜ  РнЮϜ евϕϦϣЯвϝЫЮϜ ϢϹϚϝУ    сТ  ϤϝЛгϧϯгЮϜ ϣтϝгϲ

 ЦϝГЮϜм иϝугЯЮ ϣзвϐ ϢϹтϹϮ ϼϸϝЋв еувϓϦм ̪ϣуϮнЮнуϡЮϜ ϽАϝϷгЮϜ ϹЎ ϣуϛуϡЮϜ бЗзЮϜм) ϣWEF, 2020.(   ̵дϖ    сϦϝвнЗзгЮϜ ϽуЫУϧЮϜ

)systems thinking  ϣϛϠмцϜ сЇУϦ ϣЯϲϽв сТ ϣугкцϜ НЮϝϠ Ͻвϒ ϣуЯгК ЬнЯϲ ϸϝϯтϜ сТ (РϝУϯЮϜ ϤϜϽϧТ Йв евϜϿϧгЮϜ ̪   днЪ

 ϹтϿϦ .ϣЦϝГЮϜм ϣЛуϡГЮϜм ϴϝзгЮϜ ϽуПϦм ϣуϚϜϻПЮϜ бЗзЮϜм ϣϳЋЮϜ Эϫв ϣуЂϝЂцϜ ЭвϜнЛЮϜ ев ϣвϝк ϣКнгϯв еуϠ БϠϽϦ иϝугЮϜ

ЮϜ ЭвϜнЛЮϜ иϻк ЭЪ пЯК БПЏЮϜ ев ЌϜϽвцϜм ϣϛϠмцϜ  дϝϡЃϳЮϝϠ ϻ϶цϜ ϟЯГϧт ϝгв ̪ϣглг  ϤыЫЇв  ϢϽуϫЪ  ϣГϡϦϽв ϣуЂϝЂϒ

 ̪ЭвϜнЛЮϜ иϻк РϽЋϧϦ СуЪ блУЮ сгЯЛЮϜ ϩϳϡЮϜ ϢϽϚϜϸ ЙуЂнϧЮ ϢϽуϡЪ ϣЊϽТ ϣϛϠмцϜ иϻк ̵ϹЛ̳Ϧ йϦϜϺ ϥЦнЮϜ сТм ̪ЭвϜнЛЮϜ иϻлϠ

) ϣϳϚϝϯЮϜ ϹЛϠ ϝв бЮϝК сТ ЭЏТϒ ЭЫЇϠ ϤϜϼϹЧЮϜ ̭ϝзϠ ϢϸϝКϖ еЫгт СуЪмpost-pandemic world( )WEF, 2020 .( 

 

4   :рϼнЃЮϜ ЭϲϝЃЮϜ сТ сϚϝгЮϜ ЙЎнЮϜ еуЃϳϧЮ ϣϲϽϧЧгЮϜ ЬнЯϳЮϜ 

 ) ϼϝГвцϜ иϝув ϸϝЋϲ ϣжϝЧϦ ̵ϹЛ̳ϦThe rainwater harvesting  ϹгϧЛϦм ̪ϣЯϲϝЧЮϜ йϡІм ϣТϝϯЮϜ ХАϝзгЮϝϠ ϣЊϝ϶ ϣЯЊ ϤϜϺ (

  БϚϜϽЇЮϜм ϣуϳГЃЮϜ иϝугЮϜ ϽЇж ϿϮϜнϲм ϸмϹЃЮϜ ев ϹтϹЛЮϜ ϻуУзϦ пЯКϽуПЋЮϜ ЙугϯϧЮϜ ЌϜнϲϒм ϣтϼнϧзЫЮϜ) ϢGORS, 

2011.(    ϝлгкϒ ̪ϢϹК ЙтϼϝЇв ϽтнГϦ бϦ ̪ϣтϼнЂ сТ ϼϝГвцϜ иϝув ϸϝЋϲ аϜϹϷϧЂϜ ϽтнГϧЮСзϧЮϜ ИмϽЇв   пЯК ϹКϝЃт рϻЮϜ
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  еувϓϦ    а днуЯв3    сϳГЃЮϜ дϝтϽϯЮϜ ϼϝгϫϧЂϜ ИмϽЇвм ̪ϣуϳГЃЮϜ ϣуϚϝгЮϜ ϸϼϜнгЮϜ ев рнзЂ БЂнϧгЪ ЁуЃтϹв рϸϜнЮ 

  ИмϽЇвм ̪ϣтϼнЃЮϜ ϣтϸϝϡЮϜ сТ ϣуЛуϡГЮϜ сКϜϽгЮϜ еуЃϳϦм ϣϠϽϧЮϜ ϣϠнАϼ ϤъϹЛв ϢϸϝтϾ РϹлϠϣуГК Ͻтϸ    ϼϝϯІцϜ ϣКϜϼϿЮ

) ϢϽϧУЮϜ Ьы϶ йжϒ ЌϽϧУгЮϜ ев .ϣтнКϽЮϜ ϤϝϦϝϡзЮϜ ϣКϜϼϾм ϢϽгϫгЮϜ2020-2050  ϼϝГвцϜ иϝув ев ϹтϿгЮϜ ϸϝЋϲ еЫгт ̪(

  сЮϜнϳϠ ϣϲϝϧгЮϜ ϣуϚϝгЮϜ ϸϼϜнгЮϜ сТ ϢϸϝтϾ сГЛт дϒ йжϓІ ев Ϝϻкм ̪ϼϝГвцϜ иϝув ϸϝЋϳϠ ϣЊϝϷЮϜ ϤϑЇзгЯЮ ЬϝЛУЮϜ ϻуУзϧЮϜ ϽϡК

460  а днуЯв3  сЮϜнϲ НЯϡϦ иϝугЮϜ ев ϣуТϝЎϖ ϣугЪ сзЛт ϝгв ̪15.3  а днуЯв3   ϹЛϠ аϝК ЭЪ  2020  )GORS, 2011  .(  ϜϺϖ

  аϝК ЬнЯϳϠ иϝугЮϜ ЉЧж пЯК ϟЯПϧЮϜ ϣтϼнЃЮ еЫгт Ϣ̭ϝУЫϠ нтϼϝзуЃЮϜ Ϝϻк ХЧϳϦ2050  )MOWRs, 2010  .( ̵рϒ пЯК    ̪Ьϝϲ

 ̵дϖ   ϣу϶ϝзгЮϜм ϣузЧϧЮϜ ЭвϜнЛЮϝϠ ϣЧЯЛϧв Ϣ̵ϹК ϤыЫЇвм ϤϝтϹϳϦ йϮϜнϦ ϣтϼнЂ сТ иϝугЮϜ ϸϝЋϲ сТ ϣуЮϝϳЮϜ ϤϝжϝЧϧЮϜ иϻк бЗЛв

  Йв пІϝгϧϦ ϣвϜϹϧЃв ϣуЛуϡА ϣуЯгК ϤϝжϝЧϦ еК ϩϳϡЮϜ ЭЏУт ϜϻлЮ ̪ЁЧГЮϜ РмϽДмϣϛуϡЮϜ    еуϡв нк ϝгЪ ϣтϼнЃЮϜ ϣуЯϲϝЃЮϜ

.иϝжϸϒ 

 

4-1 рнϯЮϜ РыПЮϜ ев иϝугЮϜ ϸϝЋϲ  : 

) рнϯЮϜ РыПЮϜ ев иϝугЮϜ ϸϝЋϲ сТ ϣЛуϡГЮϜ ϢϝЪϝϳв пЯК ϣгϚϝЧЮϜ ЬнЯϳЮϜ ̵ϹЛ̳Ϧatmospheric water harvesting оϹϲϖ (

  сТ блЃ̳Ϧ сϧЮϜ ϣϫтϹϳЮϜ ФϽГЮϜ  ϝлϦϜϸϜϹвϖм иϝугЮϜ етϿϷϦ бКϸ Ьы϶ ев ϝкϹЛϠ ϝвм ϤϝвϾцϜ Ьы϶ ϣуϚϝгЮϜ ϸϼϜнгЮϜ ϢϼϜϸϖ еуЃϳϦ

ϠϽϧЮϜ ϣϠнАϼ еуЃϳϦм) ϣJarimi et al. 2020.(  Еϲы̳т ϝгЪ   днЫϦ дϒ ϟϯт ̪ϣуЯгК ϼϝГвцϜ иϝув ϸϝЋϲ ФϽА днЫϦ пϧϲ

ЭЛУЮϝϠ ϢϽТнϧв ϣЯϚϝЃЮϜ иϝугЮϜ ̪ м  ϢϸмϹϳв днЫϦ ϝвϹзК еЫЮ  ϣузЧϦ дϗТ ϞϝϡЏЮϜ ев днЫгЮϜ) рнϯЮϜ РыПЮϜ ев иϝугЮϜ ϸϝЋϲ

  (оϹзЮϜм  ϱϡЋϦтϼмϽЎϣ  ХАϝзгЮϜ сТ ϣЊϝ϶м ̪ϣЯϲϝЧЮϜ  ϹгϧЛϦ .ЮϜ иϻк  ϢϼϜϽϳЮϜ ϣϮϼϸм ϣϠнАϽЮϜ ϣϡЃж еуϠ ϣЦыЛЮϜ пЯК ϣузЧϧ

  аϜϽПЮϝϠ ̭ϝгЮϜ ϣугЪ ск сϧЮϜ ϣЧЯГгЮϜ ϣϠнАϽЮϝϠ РϽЛ̳т ϝв пЯК ЬнЋϳЮϜ пЮϖ рϸϕϦ еуЯвϝЛЮϜ етϻк еуϠ ϣЦыЛЮϜ дц ̪нϯЮϜ сТ

ϜнлЮϜ ев ϟЛЫгЮϜ ϽϧгЮϜ сТ ̭ )Domen et al. 2014.(  ЛгϯгЮϜ ̭ϝгЮϜ ϣугЪ ϰмϜϽϧϦϣ    аϜϹϷϧЂϝϠЮϜ иϻк  еуϠ ϣузЧϧ24-6000  

  ЭЫЇЮϜ сТ ϝгЪ ϣЫϡЇЮϜ ϞнЧϪ ϣϲϝЃв ϟЃϳϠ ϸϜϸϿϦм) ̯ϝувнт/̭ϝв/ϽϧЮ2 ΗϹЛ̳Ϧ .(  ЮϜ иϻк  ϣузЧϧ ЈϝЋϧвϜ егЏϦ ϝлжц ϣϛуϡЯЮ ϣЧтϹЊ

  бϪ евм ̭ϜнлЮϜ ев ϣϠнАϽЮϜ  ϝтϽуϧЫϡЮϜм ϤϝЂмϽуУЮϜ ЙугϮ пЯК ̭ϝЏЧЮϜ бϧт ϩуϲ ̪ϞϽЇЯЮ ϣϳЮϝЊ иϝув пЮϖ ϝлЯтнϳϦм ϝлУуϫЫϦ

̭ϝв пЮϖ йЯтнϳϦ ЭϡЦ ̭ϜнлЮϜ сТ ϢϸнϮнгЮϜ  )Garrod et al. 2007; Zhang et al. 2017  .(  ϹтϹЇЮϜ ЉЧзЮϜ ев бОϽЮϜ пЯК

 ̵дϒ ъϖ ̪бЮϝЛЮϜ ев ϢϽуϫЪ ̭ϜϿϮϒ сТ рнзЃЮϜ ϼϝГвцϜ ЬнГк ЌϝУϷжϜ еК ϭϦϝзЮϜ иϝугЮϜ сТ   ϤϝϦϝϡзЮϜм ϤϜϽЇϳЮϜ бЗЛв

ϣтмϜϽϳЋЮϜ    ЉϚϝЋϷϠ ϣуϦϜϻЮϜ ϝлϧузϠ ϽтнГϦ ϼϜϽгϧЂϝϠ ϥЮмϝϲϢϿугв    ев ϢϝϲнϧЃгЮϜ ϞϝϡЏЮϜ ев иϝугЮϜ ЙугϯϧϠ ϝлЮ ϱгЃϦ

) ϣтнуϳЮϜ ϢϝЪϝϳгЮϜ ϞнЯЂϒBiomimicry-inspiredуЂϝЧЮϜ РмϽЗЮϜ иϻк Эϫв сТ ϢϝуϳЮϜ ϹуЦ пЯК ̭ϝЧϡЮϜ РϹлϠ (ϣ  )Zhang 

et al. 2017.(  

 

4-1-1  :ϣГуϳгЮϜ ϣϛуϡЮϜ ев иϝугЮϜ ϸϝЋϲ сТ ϤϜϽЇϳЯЮ ϢϿуггЮϜ ЉϚϝЋϷЮϜ 

 ) ϣзЪϜϹЮϜ ЁТϝзϷЮϜ ЅуЛϦDarkling beetlesϡувϝж ̭ϜϽϳЊ сТ (ϝу    сϧЮϜм ̪ϝуЧтϽТц сϠϽПЮϜ сϠнзϯЮϜ ЭϲϝЃЮϜ пЯК ϣЛЦϜнЮϜ

  рнзЃЮϜ ϼϝГвцϜ ЬнГк) бЮϝЛЮϜ сТ ̯ϝТϝУϮ ЭϚϜнгЮϜ ϽϫЪϒ ев ϢϹϲϜм ̵ϹЛ̳Ϧ12    ̱ϤϝвнЧгϠ ЁТϝзϷЮϜ иϻк ЙϧгϧϦ ЭϠϝЧгЮϜ сТ .(БЧТ бв

ϝлвϝЃϮц ϣЊϝϷЮϜ ϱГЂцϜ аϜϹϷϧЂϝϠ ϞϝϡЏЮϜ ев йϮϝϧϳϦ рϻЮϜ ̭ϝгЮϜ пЯК ЬнЋϳЯЮ ̱ϣуЛуϡА   )Garrod et al. 2007; 

Zhang et al. 2017.(    евм ̯ϜϹϮ ϢϽуПЋЮϜ ϤϜ̭нϧзЮϜ ев ϣуϚϜнЇК ϣКнгϯгϠ пГП̳в ̭ϝЃУзϷЮϜ ϽлЗЮ ϬϽЛϧгЮϜ ϱГЃЮϜ дϖ

 нк ϝгЪ ̭ϝЃУзϷЮϜ бТ пЮϖ ϢϽІϝϡв йлуϮнϦм йУуϫЫϦм рмϜϽϳЋЮϜ ϞϝϡЏЮϜ ев иϝугЮϜ ЙугϯϦ пЯК ϹКϝЃϦ сϧЮϜ ϣЧуЦϹЮϜ Ϲтϸϝ϶цϜ

 ЭЫЇЮϜ сТ ϱЎнв2  . 
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ЙϮϜϼвЮϜ дв йЯтϸЛϦ аϦ )Domen et al. 2014; Garrod et al. 2007( 

 

  ϞϝϠЎЮϜ дв иϝтвЮϜ ϸϝЊϲЮ сКϝжАЊъϜ ϢϝЪϝϲвЮϜ ϒϸϠв пЯК ϸϝвϦКъϝϠ  ЀТϝж϶ дв  ̭ϜϼϲЊϠтвϝжϝт  аϦ ̪  сТ ХЧϲϦЮϜ

 Ϩтϲ дв ̭ϝЂУж϶ЮϜ ϼлД ϝты϶ ϣϮϼϸ ϼтϪϓϦЮϜм ЬЪтлЮϜ ϣтЯвК ХтЧϲϦ сТ ШмЯЂЮϜм ̭ϝтвтЪϸϝЊϲ иϝтвЮϜ . дмЪϦϦ  дв ϝты϶ЮϜ иϺк

ϤϜ̭мϦж    ϬϼЛϦвЮϜ ϱАЂЮϜЮϜ ϤϜϺ  ϢϸϝвЮϜ  ϣтЛвІ  сϦЮϜ  РмϮ сТ ϣтжкϸ ϼтО ϣТϝϮ Ϣϸϝв ϸϮмϦ ϝвжтϠ ̪иϝтвЮϜ дтϾ϶Ϧ пЯК ϸКϝЂϦ

ϸтϸϝ϶цϜ  ϲАЂЮϜϣт  Ϝ сТ ϸКϝЂϦиϝтвЮϜ пЯК ДϝУϲЮ  дтвЎϦ аϦ .) ϝвϾыϠЮϜ ϞтЂϼϦ ϣЧтϼАplasma deposition method (  

  сТ  ЬвК ϣКмвϮв  ЮϜ дввтЮмϠϤϜϼ   ϸтϸϲϦЮ ̭ϝвЯЮ ϣкϼІЮϜ    ХтЦϸЮϜ РтϪЪϦЮϜ Ϣ̭ϝУЪ̭ϝІжϖ сТ йвϜϸ϶ϦЂϜм иϝтвЯЮ    ϱАЂцϜ

ϢϾлϮц ϣтКϝжАЊъϜ  ϝϠЎЮϜ дв иϝтвЮϜ ϸϝЊϲ) ϞEbner et al. 2011; Schemenauer and Cereceda, 2011(  .  аϦ

  ̭Ϝϸϒ дв ХЧϲϦЮϜ  иϺкϱАЂцϜ    ̭ϝвЯЮ ϣкϼІЮϜ  ϝлУЊмϠ дв ϝлЛтвϮϦ аϦ сϦЮϜ ̭ϝвЮϜ ϣтвЪ ЀϝтЦ Ьы϶ дв ϢϼтПЊ ϤϝУϪЪв

дтϦКϝЂ ϢϸвЮ ϞϝϠЎЮϜ  дтϠϦм ̪ ̵дϒ    иϺк  ϤϝтжЧϦЮϜ Ϡтвϝж ̭ϝЂУж϶ дв ϢϝϲмϦЂвЮϜϝт   ϣтмϜϼϲЊЮϜ    ЬϝϮв сТ)  сϲАЂЮϜ ЬЪІϦЮϜ

ϞϝϠЎЮϜ ϸϝЊϲЮ ХТϸϦЮϜ ϤϝтЪтвϝжтϸм( ϝтвЮϜ дв ϼϠЪϒ ϤϝтвЪ ϸϝЊϲ пЮϖ рϸϔϦ ̪) и  ϣϠЂжϠ пЯКϒрл%    дв  ϣЛвϮвЮϜ ϣтвЪЮϜ

(оϼ϶цϜ ФϼАЮϜ аϜϸ϶ϦЂϝϠ ̵дϒ ШϜϼϸϖ алвЮϜ дв йжϗТ ̪ХАϝжвЮϜ ЌЛϠ сТ ̯Ϝϼϸϝж дмЪт ϸЦ ϼϝАвцϜ ЬмАк дϒ дв аОϼЮϜ пЯК .  

йϠ ϔϠжϦЮϜ дЪвт иϝтв ϼϸЊв мк ϞϝϠЎЮϜ  мйтЯК ϸϝвϦКъϜ  ϸЦм ̪ ЙЦмвЯЮ ̯ϝЛϠϦ ϞϝϠЎЮϜ дтмЪϦ ϼϦϜмϦм ̭ϝвЮϜ омϦϲв РЯϦ϶т

аЂмвЮϜм  . ϣϚтϠЯЮ оϼ϶цϜ ϣлϠϝІвЮϜ ϣЯϲϝЧЮϜ йϠІм ϣЯϲϝЧЮϜ ХАϝжвЮϜм ϣтϼмЂЮϜ ϢϼтϾϮЮϜм ϣтϸϝϠЮϜ сТ ϒϸϠвЮϜ ϜϺк аϜϸ϶ϦЂϜ дЪвт

ϣтмϜϼϲЊЮϜ  Ϡтвϝж сТϝт .иϝжϸϒ дтϠв мк ϝвЪ
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ЙϮϜϼвЮϜ дв йЯтϸЛϦ аϦ) )Domen et al. 2014; Garrod et al. 2007 ( 

 

4-1-2  ϣϛуϡЮϜ ев иϝугЮϜ ϸϝЋϲ сТ ϤϝϦϝϡзЯЮ ϢϿуггЮϜ ЉϚϝЋϷЮϜ:ϣГуϳгЮϜ 

   еАнгЮϜ ϤϜϺ ϞϝЇКцϜ сТ ЬϝϳЮϜ нк ϝгЪ ̯ϝЏтϒ иϝугЮϜ ϸϝЋϲ ϒϹϡв аϜϹϷϧЂϜ ϣЯϲϝЧЮϜ Ϥϝ϶ϝзгЮϜ сТ ЅуЛϦ сϧЮϜ ϤϝϦϝϡзЯЮ еЫгт

ϡувϝж ̭ϜϽϳЊ сТ сЯЊцϜϝу ϟЇЛЮϜм ϼϝϡЋЮϜ Ϥϝϡж ϣЊϝ϶м ̪рмϜϽϳЋЮϜ )Stipagrostis sabulicola  ϟЇЛЮϜ Ϝϻк Ͽугϧт .(

  ФϝЃϠГПв ϽтϹϧЃвп    пЯК ϣуАмϽϷв Ϲтϸϝ϶ϒ ϽϡК ̭ϝгЮϜ ϤϜϽГЦ ЭЧзϠ анЧϦ ϣгЗϧзв ϽуО ϣузϠм ̭ϝгЯЮ ϣкϽІ ϱГЂϒ ϤϜϺ ФϜϼмϓϠ

 ϞϝϡЏЮϜ ев иϝугЮϜ ϸϝЋϳЮ Йгϯ̳в бугЋϧϠ ϣуϫϳϡЮϜ ϤϝЂϜϼϹЮϜ ЍЛϠ ϥвϝЦ ϼϝϡЋЮϜ ϤϝϡзЮ ϣϡЃзЮϝϠ .ϼмϻϯЮϜ пЮϖ ФϜϼмцϜ ϱГЂ

 ЙгЇЮϜм ϣзЇϷЮϜ ϤϜϽуЛЇЮϜм ϱГЃЮϜ ϣжнЇ϶ еуϠ ЙгϯЮϜ Ьы϶ ев ϼϝϡЋЮϜ ϽЛІ ЭгК ϒϹϡв ев пϲнϧЃгЮϜ ϒϹϡгЮϜ пЯК ϸϝгϧКъϝϠ

) ̭ϝгЮϜ ϤϜϽГЦ ϥϧЇϦм ИϝуЎ Йзгт рϻЮϜGarrod et al. 2007 ϼϝϡЋЮϜ ϽЛІ ев ϣКнгϯв ϭвϸ пЯК Йгϯ̳гЮϜ Ϝϻк ϹгϧЛт .(

  иϝугЯЮ ϣкϽІ ЭЫЇЮϜ ϣтмϽЪ ϣузГЦ ϣКнгϯв пЯК рϽЧУЮϜ ϸнгЛЯЮ ϣлϠϝЇв РнУЊ ЭЫЇϠ ϝлϡуϦϽϦм ЭЫЇЮϜ ϣуАмϽϷгЮϜм ϣЧуЦϹЮϜ

 ЭЫЇЮϜ сТ ϱЎнв нк ϝгЪ3 . 
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  нϳж ϣлϯϧв рϽЧУЮϜ ϸнгЛЮϜ ЭУЂϒ пЮϖ ЭЧϧзϦ дϒ ЭϡЦ ϢϽуПЊ ШϜнІϒ РϜϽАϒ пЯК ϝлгϯϲ ϸϜϸϿтм ϢϽуПЋЮϜ ̭ϝгЮϜ ϤϜϽГЦ ЙгϯϧϦ

 Йгϯ̳гЮϜ Ϝϻк днЫϧт .ϱГЃЮϜ ϣЦϝА ϤϝϮϼϹϦм ЀыϠъ БПЎ ϽуϪϓϦ ϥϳϦ ϝлЊϝЋϧвϜ бϧт ϩуϲ ̪ϢϹКϝЧЮϜ сЮϜнϲ ев30-40  ̯ϝЂϒϼ

ϧв ̯ϝЧуЦϸЎнг  ϣТϝЃв пЯК ϣЛ4-5    сЮϜнϲ ϹЋϳтм ̪сКϝзГЊъϜ ϼϝϡЋЯЮ ϣТϝϲ ЭЪ ϹзК бв3    сТ ̭ϝгЮϜ ев Ь/бв10    ХϚϝЦϸ

  ев ϞϝϡЏЮϜ ϣКϽЂ днЫϦ ϝвϹзК45-50    еЫгϧуЂ ̪иϻк ϰϝтϽЮϜ ϣКϽЂ сТ йжϒ пЮϖ ϭϚϝϧзЮϜ ϽуЇϦ .ϣужϝϪ/бЂ100   йϠϝЇв Йгϯ̳в

  сТ ̭ϝгЮϜ ев ϣугЪ ЙугϯϦ ев ϼϝϡЋЮϜ ЭгЛЮ1.5    ̪ϢϝуϳЮϜ ϹуЦ пЯК дϝЃжшϜ ̭ϝЧϡЮ ϣтϼмϽЏЮϜ ϞϽЇЮϜ иϝув ϣугЪ ЬϸϝЛϦ ϣКϝЂ

 сЮϝϧЮϝϠм нлТ ̯ϝϠϝϡЎ рнϧϳϦ сϧЮϜ буЮϝЦцϜ сТ иϝугЮϜ ЙугϯϧЮ ϹКϜм ϾϝлϮ )Schemenauer and Cereceda, 2011  .( 

 

п           

ЙϮϜϼвЮϜ дв йЯтϸЛϦ аϦ) )Jarimi et al. 2020; Schemenauer and Cereceda, 2011( ( 

 

4-2   :рϼнЃЮϜ ЭϲϝЃЮϜ сТ рнϯЮϜ РыПЮϜ ев иϝугЮϜ ϸϝЋϳЮ ϣϲϽϧЧгЮϜ ϣузЧϧЮϜ 

  ϣуЛуϡГЮϜ ϸϼϜнгЮϜ ев ϝлуЯК ЬнЋϳЮϜ еЫгт ϩуϲ ̪̯ϝуϡЃж ϣЋу϶ϼ ϣуЮмϒ ϸϜнв пЯК ϹгϧЛϦм ϣГуЃϠ ϞϝϡЏЮϜ ϸϝЋϲ ϤϝузЧϦ дϖ

 ̪̯ϝЏУϷзв ϼϝГвцϜ ЬнГк ϝлуТ днЫт сϧЮϜ бЮϝЛЮϜ сТ еЪϝвцϜ ев ϸмϹϳв ϸϹК сТ ъϖ ϞϝϡЏЮϜ ϨϹϳт ъ ̪Ьϝϲ рϒ пЯК .ϣуЯϳгЮϜ

  рнϯЮϜ РыПЮϜ сТ ̭ϝгЮϜ ϼϝϷϠ ϹЛ̳т ЩЮϻЮ .иϝугЮϜ ЉЧж ев СуУϷϧЮϜ сТ ϣЛЎϜнϧв БЧТ ϞϝϡЏЮϜ ϣгкϝЃв днЫϦ дϒ еЫгт ϜϻЫкм

  ЭЫЇЮϜ ЌϽЛт .̯ϝТϝУϮ ϽϫЪцϜ Ϥϝ϶ϝзгЮϜ сТ пϧϲ ̯ϝϲϝϧвм ̯ϝугЮϝК ̯Ϝϸϼнв4   сТ рнϯЮϜ РыПЮϜ ев иϝугЮϜ Й̵гϯ̳гЮ ̯ϜϼнГв ̯ϝϮϺнгж

ЋϦм ̯ϜϹϮ ϣЏУϷзв ϣУЯЫϠ ̭ϝгЮϜ Ϭϝϧжϖ йзЫгт рϻЮϜм ̪ϣтϼнЃЮϜ ϣуЯϲϝЃЮϜ ϣЧГзгЮϜ ϢϽТнϧгЮϜ ϣуЯϳгЮϜ ϸϜнгЮϜ аϜϹϷϧЂϝϠ ϣЮнлЃϠ йЛуз

 ϣЫϡЇЮϜ ϥуϡϫϧЮ ХуЯЛϦ ϤыϠϝЪм ϹІ ШыЂϒм еуϧϡϫв етϸнгК ев БуЃϡЮϜ ϬϺнгзЮϜ Ϝϻк днЫϧт .ϣтнуϳЮϜ РϝуЮцϜ ев ϢϝϲнϧЃгЮϜ

 ϢϽуПЋЮϜ ̭ϝгЮϜ ϤϜϽГЦ бЪϜϽϧϦ ϩуϲ ̪ϰϝтϽЮϝϠ ЙТϹзгЮϜ ϞϝϡЏЮϜ ϣлϮϜнв ϝлЮы϶ ев бϧт сϧЮϜм ̪рнϯЮϜ РыПЯЮ ϣЎϽЛ̳гЮϜ
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  ЭЫЇЮϜ сТ ϱЎнв нк ϝгЪ иϝугЮϜ ЙугϯϦ ϤϜнзЦ сТ ϣуϠϺϝϯЮϜ ϽуϪϓϦ ϥϳϦ РϽЋ̳Ϧм ϣЫϡЇЮϜ сТ Йгϯ̳Ϧм4 ϣузЧϧЮϜ иϻк аϜϹϷϧЂϜ бϦ .

  ̪ϝЫтϽвϒ ϞнзϮ сТ сЯуЇϦ ϣтϼнлгϮ сТ нОϝуϧзЂ ϣзтϹв сТ сЮϿзгЮϜ аϜϹϷϧЂъϜм рϽЮϜ иϝугϠ ϣуЯϳгЮϜ ϤϝЛгϯϧЮϜм оϽЧЮϜ ϸϜϹвш

  ев ϽϫЪϒ (ЙЦнгЮϜ пЯК ̯ϜϸϝгϧКϜ ЩЮϺм) ϣЛгϯгЮϜ иϝугЮϜ ϣугЪ ϥжϝЪм7000    ант/ϽϧЮаϜϹϷϧЂϝϠ    ЬнГϠ ϤϝЫϡЇЮϜ ϤϜϽЇК12 а

 ИϝУϦϼϜм6) аSchemenauer and Cereceda, 2011 .( 

 

5 ϣуϯлзгЮϜ  ϣуЯгЛЮϜ сТ ϸϼϜнгЮϜ ϢϼϜϸϖ бКϸ ϣуϚϝгЮϜЭϲϝЃЮϜ сТ рϼнЃЮϜ:   

 ̪сжϝЫЃЮϜ нгзЮϜ ЬϹЛв ИϝУϦϼϜ ЩЮϺ сТ ϝгϠ ̪ϢϹтϹК ϣтϸϝЋϧЦϜ ϣуКϝгϧϮϜм ϣуϛуϠ ϤыЫЇв ев рϼнЃЮϜ ЭϲϝЃЮϜ сжϝЛт

  ̪сЎϜϼцϜ аϜϹϷϧЂϜ сТ Э϶ϜϹϧЮϜм ̪йЮ БГϷгЮϜ ϽуО сжϜϽгЛЮϜ ЙЂнϧЮϜм  ϣтϼϝϯϧЮϜм ϣуϲϝуЃЮϜм ϣуКϝзЋЮϜ ϣГЇжцϜ ̪ϢϹтϜϿϧгЮϜ

ϨнЯϦм  ϛуϡЮϜ аϝЗзЮϜс  )METAP, 2010(.  ϖ ̯ϣТϝЎ   ϽАϝϷвм ϨϼϜнЪ ϤϜϽуϪϓϦ ев ϼϽЏϧЯЮ ̰ЭϠϝЦ сЯϲϝЃЮϜ буЯЦшϜ дϖ ̪ЩЮϺ пЮϖ

  ϤъϹЛв ̪ϣϳЮϝгЮϜ иϝугЮϜ ϞϽЃϦ ̪ϽϳϡЮϜ ϱГЂ онϧЃв ИϝУϦϼϜ ̪ϴϝзгЮϜ Ͻ̵уПϦ :ϝлгкϒ ̪Ϣ̵ϹК ЭЪϑϧЮϜ  ϥϳЮϜм   ϢϸϝтϾ ̪ϣАϽУгЮϜ

  ϤϝжϝЏуУЮϜ ̪ϣужнϧЫϧЮϜ ϤϜϽуПϧЮϜ ̪ϣϛϮϝУгЮϜ ϤϝжϝЏуУЮϜм ϢϹтϹЇЮϜ СЊϜнЛЮϜ ̪ϢϽуПϧгЮϜ ЁЧГЮϜ Ϥъϝϲм РϝУϯЮϜ ̪ϟЂϜмϽЮϜ

  ̪ϣтϽЇϡЮϜ ϣГЇжцϜм ϽгПЮϜ ϤϜϽуϪϓϦм ϣуЯϲϝЃЮϜ  ЌϜϽвцϜм ϣϛϠмцϜ ϼϝЇϧжϜм)IPCC, 2007; Saleh and Allaert, 

2012(.  

  ̪иыКϒ ϨϼϜнЫЮϜм ϤыЫЇгЮϜ ϽГ϶ ев ϹϳЯЮгЮϜ ϣуϯлзгЮϜ аϹϷϧЃϦ  ϣЂϜϼϹЮϜ иϻк сТ ϢϼнГ ϣжнЫгЮϜ ϣвϹЧϧгЮϜ ϤϝузЧϧЮϜ

  ев) ϣуϦϝвнЯЛвнуϯЮϜgeo-information  ̪ϤϝуЯгЛЮϜ ϨнϳϠм ̪(̭ϝЪϻЮϜм    ̪ϢϝЪϝϳгЮϜм ̪ϣϮϻгзЮϜм ̪сКϝзГЊъϜ  ЌϽЛЮϜм

 ϝгЪ сϚϽгЮϜ    ЭЫЇЮϜ сТ ϱЎнв нк8 ϣϧϠϝϫЮϜ ЭвϜнЛЮϜ Йв ЭвϝЛϧЯЮ ϣϡЂϝзгЮϜ ϣжмϽгЮϜм ϣуЫувϝзтϹЮϜ ϢϼϹЧЮϜ ϤϝузЧϧЮϜ иϻк евϕϦ .

) ϢϽуПϧгЮϜмcontinuous and discrete parameters  ̪(евм    ЬнЋϳЯЮ ϣуЂϝЂцϜ ϤϝжϝуϡЯЮ ЬϝΖЛУЮϜм ЙтϽЃЮϜ ̭ϝЧϧжъϜ бϪ

  ϣϡЦϜϽвм ϢϼϜϸϖ ЭϲϜϽв ЙугϮ Ьы϶ йϧуЮϝЛТ пЯК ДϝУϳЮϜ ϣтϼϜϽгϧЂϜм сЮϝϫгЮϜ ЭϳЮϜ пЯКϣϪϼϝЫЮϜ ϣтϹуЯЧϧЮϜ ФϽГЮϜ дϒ ̯ϝгЯК ̪

.ЩЮϻϠ аϝуЧЮϜ пЯК ϢϼϹЧЮϜ иϻк ϝлЋЧзϦ сЮϝϳЮϜ ϝлЛЎнϠ     

5-1  ϸϼϜнгЯЮ сЮϝϳЮϜ ЙЎнЮϜ :рϼнЃЮϜ ЭϲϝЃЮϜ сТ ϣуϚϝгЮϜ 

   еуЯЫЇЮϜ сТ ϱЎнв нк ϝгЪ ϣуϳГЃЮϜм ϣуТнϯЮϜ иϝугЮϜ ев ϣтϼнЃЮϜ ϣуЯϲϝЃЮϜ ϣЧГзгЮϜ сТ ϣуϚϝгЮϜ ϸϼϜнгЮϜ днЫϧϦ5  м6   пЯК

  ЬнГϠ сЮϝгЇЮϜ ϽуϡЫЮϜ Ͻлж :ϣЃуϚϽЮϜ ϼϝлжцϜ ЭгЇϦм ̪сЮϜнϧЮϜ96    ЬнГϠ сϠнзϯЮϜ ϽуϡЫЮϜ Ͻлжм бЪ56    ЬнГϠ еЃЮϜ Ͻлжм бЪ6  

  етϿϷϦ ϣЛЂ Йв ϣуϳГЃЮϜ ϸмϹЃЮϜм ϤϜϽуϳϡЮϜм ϣугЂнгЮϜ ЙуϠϝзуЮϜ ев ϹтϹЛЮϜ ̯ϝЏтϒ Шϝзкм .бЪ357  а днуЯв3  иϻк ЌϽЛϧϦ .

 ФϽϧϷϦ сϧЮϜ ϼϿϯЮϜм ϹгЮϜ ϤϝЧТϹϧЮ рнЧЮϜ ϽуϪϓϧЮϜм ϽϳϡЮϜ ϱГЂ онϧЃв сТ ИϼϝЃϧгЮϜ ИϝУϦϼъϜ :ϝлгкϒ ̪ϢϹК ϤϜϽуϪϓϧЮ ϸϼϜнгЮϜ

̱) ϸϼϜнгЮϜ иϻк ϣϲнЯгЮϜ РмϽД сТ ϤϜϽуПϧЮϜ ев ϹтϿϦм ЭϲϝЃЮϜ сТ иϝугЮϜ ϸϼϜнв2010 et al.Saleh .( 

5-2   :(БуГϷϧЮϜм ϢϼϜϸшϜ ϣЯϲϽв) ϣуϚϝгЮϜ ϸϼϜнгЮϜ ϣϮϻгж 

 ϬϺн̮̮гзЮϜ п̮̮ЯК Ϲзϧ̮̮ЃϦ с̮̮ϧЮϜ ϝлϦϼϜϸϖм ϣуϚϝгЮϜ ϸϼϜнгЮϜ БуГϷϦ ϣϮϻгзЮ ϱϮϝзЮϜ ϼмϹЮϜ пЯК ϣуЯгЛЮϜ ϣуϯлзгЯЮ Ьϝ̵ЛУЮϜ ХуϡГϧЮϜ ϹгϧЛт

  ϣуϯлзгЮϜ иϻлЮ сЫувϝзтϹЮϜ бу̮̮ ЯЦшϜ с̮̮ Т ϣ̮̮ уϚϝгЮϜ ϸϼϜнгЮϝ̮̮ Ϡ ϣ̮̮ ГуϳгЮϜ ϣ̮̮ ЂϝЃϳЮϜ ХАϝ̮̮ згЮϜ Ϲ̮̮ тϹϳϦ с̮̮ Т Ϥϝкнтϼϝзу̮̮ ЃЮϜм ϤϜϽІϕгЮϜм

 ϣ̮̮ ужϝЫгЮϜ Ϥϝ̮̮ внЯЛгЮϜм Ϥϝ̮̮ жϝуϡЮϜм Ͻ̮̮ ГϷЮϜ ϼϸϝ̮̮ Ћв Ϲ̮̮ тϹϳϦ ϣ̮̮ тϜϹϡЮϜ с̮̮ Т ϟ̮̮ ϯт ϣ̮̮ ЂϝЃϳЮϜ ХАϝзгЮϜ иϻк ϹтϹϳϧЮ .рϼнЃЮϜ сЯϲϝЃЮϜ

ϣϠнЯГгЮϜ ̪) ϣуϯлзгЮϜ иϻк ϻуУзϦ сТ ϢϹгϧЛгЮϜ ϽуϠϜϹϧЮϜм сϛуϡЮϜм сжϝЫгЮϜ ЭуЯϳϧЮϜм БуГϷϧЮϜ ϤϜмϸϒмSaleh et al. 2010.( 
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5-2-1  ϤϝжϝуϡЮϜ ϣужϝЫгЮϜ ϤϝвнЯЛгЮϜмϣϠнЯГгЮϜ:   

 ̳Ϧ  ϣтжϝЪвЮϜ ϤϝжϝтϠЮϜ аϸ϶ϦЂ̱)Spatial Data  (  ϬϜϼ϶ϦЂъ  ϤϝвмЯЛв  ϤϜϼІϔвмм  ЬтЯϲϦ Ьы϶ дв ϢϸтϸϮ ϤϜϾтв  ЀтϼϝЎϦ

  сЮϝϦЮϝϠм ̪ϣЂмϼϸвЮϜ ϣЧАжвЮϜ ϤϝКϝУϦϼϜм  ШмЯЂЮ ϬϺϝвж ЙЎм  ϣЮϝϲиϝтвЮϜ  .РтжЊϦ дЪвт  ϤϝжϝтϠЮϜ иϺк  Ϝ мϲжЮϜ пЯКсϦф: 

  ϤϝжϝтϠ м ϤϜϼтϲϠЮϜм ϼϝлжцϜм ϣтϲАЂЮϜ иϝтвЮϜ аϝДж  АА϶в  сжϝтϠЮϜ аЂϼЮϜϠ Јϝ϶ЮϜтϼЊϦ ϤϝвмЯЛвиϝтвЮϜ Р ̪ ϤϝжϝтϠ   аϝДж

м ЙтϠϝжтЮϜм ϣтТмϮЮϜ иϝтвЮϜ  АА϶в  сжϝтϠЮϜ аЂϼЮϜϠ Јϝ϶ЮϜ  ϤϝвмЯЛвϼϝϠфϜ м ̪  ϤϝжϝтϠϣтвЦϼЮϜ ЀтϼϝЎϦЮϜ  ̪м  АА϶в аЂϼЮϜ

  сжϝтϠЮϜ  Јϝ϶ЮϜϠϤϝвмЯЛв  ϼцϜ аϜϸ϶ϦЂϜ ϜЎс  .тдвϔ    АА϶в  сжϝтϠЮϜ аЂϼЮϜϠ Јϝ϶ЮϜϤϝвмЯЛв ϣтвЦϼЮϜ ЀтϼϝЎϦЮϜ ϬϺмвж 

  ϣАЧж ЬЪ ИϝУϦϼϜ  сϦЮϜтвЮϜ ϬϜϼ϶ϦЂϜ ϝлЮы϶ дв дЪвтмоϼ϶цϜ ϤϝвмЯЛвЮϜм Ь  ЌϼцϜ ϣЛтϠАϠ ϣЊϝ϶ЮϜ  ХАϝжвЮϜ иϺк сТ ̪

  ϝвϒ  АА϶вЮ сжϝтϠЮϜ аЂϼЮϜ ЮϜ аϝДжϦϼЊтР    млТ ̳вл ̰а   ̯ϜϸϮ  мЯϦ ϞϠЂϦ дϒ дЪвт сϦЮϜ ϣЂϝЂϲЮϜ ХАϝжвЮϜ ϸтϸϲϦЮ ̯ϝϪ  ϣтϚϝвЮϜ ϸϼϜмвЯЮ. 

 ̵дϖ    ϤϝАА϶вЮϜ иϺк ЬвϝЪϦ  ХАϝжвЮϜм сЎϜϼцϜ ϤϝвϜϸ϶ϦЂϜ ϣАІжϒ ϸтϸϲϦ сТ ϸКϝЂт  ϣтКϝжЊЮϜм ϣтКϜϼϾЮϜ  ϣϮϦϝжЮϜ ϣϪмЯвЮϜ

  .ϣАІжцϜ иϺк дК ̵рϒ пЯК  Ьϝϲ ̪   ϣтмϮ ϸϝЊϼϒм ϣтТϜϼОмвтϸм ϣтϮмЮмтϮм ϣтϮмЮмϼϸтк ϤϝвмЯЛвм ϤϝжϝтϠ пЮϖ ϣϮϝϲ Шϝжк  

 ϢϼтϪЪ ХтЧϲϦЮϜ сжϝЪвЮϜ ЬтЯϲϦЮ сϚтϠЮϜм ϸжϦЂϦ сϦЮϜ ϣЯтϸϠЮϜ АА϶ЯЮКϣтϸϝЊϦЦъϜ ϤϝкмтϼϝжтЂЮϜ пЯ )EC, 2011  .( 

5-2-2  :сжϝЫгЮϜ ЭуЯϳϧЮϜм БуГϷϧЮϜ ϤϜмϸϒ 

 ̳Ϧ  аϸ϶ϦЂϤϜмϸϒ    АтА϶ϦЮϜ  ЬтЯϲϦЮϜм  ϸϝϮтш сжϝЪвЮϜЮϜв  ϸϼϜмв аϜϸ϶ϦЂъ сЯвЛЮϜ ЬϝϮ  ϣтЮϝϲЮϜ иϝтвЮϜ  рϺЮϜ  аϜϸ϶ϦЂъϜ ϢϼϜϸϖ аКϸтЂ

Ю аϜϸϦЂвЮϜмвϦ  ϤϝЛЎиϺк  ̪̯ыϠЧϦЂв ϣтϚϝвЮϜ ϸϼϜмвЮϜ  м  дЪϝвϒ  ϣтϲАЂЮϜ иϝтвЮϜ РтϼЊϦ  ХАϝжвЮϜ сТтϼЎϲЮϜ) ϣEC, 2011 .(  

:ϣтϦфϜ ϤϝвϜϸ϶ϦЂъϜ ЌЛϠ ХтЧϲϦ сТ ϸКϝЂϦ ϤϜмϸцϜ иϺк дϖ 

р

2010 et al.Saleh   

с

Saleh et al. 2010 
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¶ ϣЮϾϝК ХАϝзвм ϤϝТϝЃв ̭ϝЇжϖ  )buffer distances and zonesϣтϝгϳЮ ( ϣуϚϝгЮϜ ϸϼϜнгЮϜ   ϩуϲ ̪ϨнЯϧЮϜ ев

  мϒ ϣТϝЃв ϹгϧЛϦ ϸϼϜнгЮϜ ИϜнжϒм ϣугкϒм ϤϝϪнЯгЮϜ ИϜнжϒ ев ЭЪ пЯК сЂϝЂϒ ЭЫЇϠ ϣЮϾϝЛЮϜ ϣЧГзгЮϜ иϻк ϣϲϝЃв

 .(̪ϢϽуϳϠ ̪Ͻлж ̪Йϡж ̪ϽϛϠ ̪̯ыϫв) ϢϼмϝϯгЮϜ ϣуϚϝгЮϜ 

¶ ϣЂϝЃϳЮϜ ХАϝзгЮϜ ϣГтϽ϶ ϹтϹϳϦ  )sensitive areas map) ϣуϚϽв ϣЧтϽГϠ (visual  сжϝЫгЮϜ ЭуЯϳϧЮϜ аϜϹϷϧЂϝϠ (

  ϣуТнϯЮϜ иϝугЮϜ ХгК :̯ыϫв) ϝкϹтϹϳϦ бϦ сϧЮϜ ϣУЯϧϷгЮϜ ϣЮϾϝЛЮϜ ϤϝϲϝЃгЮϜм ϤϝТϝЃгЮϜ ЙугϮ еуϠ ЙгϯЮϜ Ьы϶ ев

 ЭЫЇЮϜ сТ ϱЎнв нк ϝгЪ (ϼнУϳгЮϜ ϽϛϡЮϜм ϢϽуϳϡЮϜ ев ЭЫЮ йвϜϹϷϧЂϜ ев ЌϽПЮϜм7 . 

¶ ϣуЫЯЂыЮϜ ϤϝЂϝЃϳЮϜ ϣЫϡІ ЙуЂнϦ  )detection sensitivity  иϝугЮϜ ϞнЃзвм ϣуКнж ϣϡЦϜϽгЮ ϝкϽЇж ϿтϿЛϦм (

  иϝугЮϜ ϣугЪм ϢϸнϯЮ сЯЛУЮϜ евϿЮϜ сТ ϣЧуЦϸ ϤϝЂϝуЦ пЮϖ ϣуϚϝгЮϜ ϸϼϜнгЮϜ ϢϼϜϸϖ пЯК днгϚϝЧЮϜ Ϭϝϧϳт .ЭЏТϒ ЭЫЇϠ

  .ϣуТнϯЮϜ иϝугЮϜ РмϽД бууЧϧЮ ϝлϷЎ бϧт сϧЮϜ 

 

 

тSaleh et al. 

2010

  бϧт  ̯ϝуЮϝϲсТ ϣуϚϝугуЫЮϜм ϣуϚϝтϿуУЮϜ ϝлЋϚϝЋ϶м ϣуТнϯЮϜ иϝугЮϜ онϧЃв ϤϝЂϝуЦ ЙгϮ рϼнЃЮϜ сЯϲϝЃЮϜ буЯЦшϜ   мϒ ϢϹϲϜм ϢϽв

  ϣугЯК ϤϝЂϜϼϹЮ ϣϮϝϲ Шϝзк ЩЮϻЮ .(БПЏЮϜ Ϥънϳв мϒ ϹуЮϝϠ Ьнгϳв БтϽІ Эϫв) ϣтϹуЯЧϧЮϜ ФϽГЮϜ аϜϹϷϧЂϝϠ ϣзЃЮϜ сТ еуϦϽв

  аϹЧϧв аϝЗж ̭ϝЇжш ϢϹК ϣуϫϳϠ ев ϣЫϡІ ϣϡЦϜϽв аϝЗж аϜϹϷϧЂϝϠ сЯЛУЮϜ евϿЮϜ сТ ϣуТнϯЮϜ иϝугЮϜ онϧЃв ϤϝжϝуϠ ϼϝЛЇϧЂъ

ϢϹуЛϡЮϜ ЙЦϜнгЮϜ ев ϝлЧТϹϦм иϝугЮϜ ϢϸнϮ ϤϝЂϝуЦ ЙгϯЮ ϤϝЂϝЃϳЮϜ  )HCSR-STI, 2017(̪   ̵зЊ ϹКϝЃт Ϝϻкм  ϼϜϽЧЮϜ Иϝ

 бЗзЮϜ ϣуЫувϝзтϹЮ ЭЏТϒ блТ пЮϖ днЛЃт етϻЮϜ еуϫϲϝϡЮϜ ЩЮϻЪм ̪ϣуϮнЮмϼϹулЮϜ РмϽЗЮϜ бууЧϦ сТ ϣуТнϯЮϜ иϝугЮϜ свϹϷϧЃвм

 ϣϡЛЊ ϣглв иϻкм ̪(ϣуТнϯЮϜ иϝугЮϜ ϱЯгϦ пЯК ϣуЮϝϳЮϜ рϽЮϜ ϤϝЂϼϝгв ϤϜϽуϪϓϦ сТ ХуЧϳϧЮϜ сТ ϢϹКϝЃгЮϜ :̯ыϫв) ϣуϮнЮмϼϹулЮϜ

  БЂнϧв) ϣЛЂϜм ϣуТϜϽПϮ ϣЧГзв ϣуГПϦ егЏϧϦ  ϤϝГϳгЮϜ еуϠ ЬϝЂϼшϜ оϹв  ев ϽϫЪϒ600 ϢϹтϹІ ϤϝкнтϸϜϽЮϜ ϤϜϼϝЇϧжϜм ̪(а

 ̳Ϧ ϤϝЂϝЃϳЮϜ ϣЫϡІ дϒ ϣЂϜϼϹЮϜ иϻлЮ ϣуЮмцϜ ϭϚϝϧзЮϜ еуϡϦ .ϽуПϧЮϜ ̵ϹЛ  ) ϽгϧЃвм бϚϜϸ рϼ аϝЗж ϽЇзЮ ̯ϜϹКϜм ̯ыϲ ̯ыϫв  ϣугЪ буЗЛϦ ̪

иϝугЮϜ ϣуКнж пЯК ϽуϪϓϦ ЭЦϓϠ ϣЧГзв ев ϝлϷЎ бϧт сϧЮϜ иϝугЮϜ( ̱)Saleh et al. 2008( . 

5-2-3 ϤϜмϸϒ   :сϛуϡЮϜ ЭуЯϳϧЮϜм БуГϷϧЮϜ 

  сϛуϡЮϜ ϽϪцϜ бууЧϦ ев сϛуϡЮϜ ЭуЯϳϧЮϜм БуГϷϧЮϜ ϤϜмϸϒ днЫϧϦ)Environmental Impact Assessment, EIA  ̪(

  сϯуϦϜϽϧЂъϜ бууЧϧЮϜм) ϣϛуϡЯЮStrategic Environment Assessment, SEA( ЬнЯϲ бтϹЧϦ сТ сϛуϡЮϜ ϽϪцϜ бууЧϦ ϹКϝЃт .

  ϬϜϼϸϖ ϣуУуЫЮ ϣЯтϹϠ̪ϣуϚϝгЮϜ ϤыЫЇгЮϜ ϽГ϶ ев ϹϳЮϜ ϽуϠϜϹϦ сТ ϣуϛуϡЮϜ ϤϜϼϝϡϧКъϜ   ϢϜϸϒ нлТ ϣϛуϡЯЮ сϯуϦϜϽϧЂъϜ бууЧϧЮϜ ϝвϒ



 

21 

 

 ̵гЫ̳Ϧ сϧЮϜ ϤϜϼϜϽЧЮϜ ϺϝϷϦϜ сТ ϢϹКϝЃвсТϝЛϧЮϜ ϣЯϲϽв Ьы϶ сϯуϦϜϽϧЂъϜ БуГϷϧЮϜ ϣуЯгК Э  )Saleh and Allaert, 2007, 

2011  .(  ϣвнЫϳЮϜ Ϥϻ϶ϒ  ϣтϼнЃЮϜ  ЬϝϯгЮϜ Ϝϻк сТ дϝϡЃϳЮϝϠϽуϪϓϧϠ ϣЧЯЛϧгЮϜм ϣЯЊϝϳЮϜ ϤϝуКϜϹϧЮϜ    ЭϲϝЃЮϜ пЯК ϤϝжϝЏуУЮϜ

  ϣуЎϝгЮϜ ̯ϝвϝК еуϪыϫЮϜ ϼϜϹв пЯК ϝлуЯК ϥЯгКм ̪рϼнЃЮϜРϹлϠ  шϜ ϣтϝгϳЮϜ ϽуϠϜϹϦм ϤϝжϝЏуУЮϜ ев ϹϳЮϜ  еК ̯ϣЊϝ϶ ϣуϚϝЇж

  иϝугЮϜ ϤϝЃЂϕв ϥЯгК ЩЮϺ пЯК ϢмыК .ϣЃуϚϽЮϜ ϼϝлжцϜ пЯК ϸмϹЃЮϜ ̭ϝзϠ ХтϽА ) ϤϝвϹϷЮϜ ϤϝтϽтϹвм ϤϝтϹЯϡЮϜ Йв дмϝЛϧЮϝϠ

ϣузУЮϜ(   еуЃϳϦм ̪ϣуУтϽЮϜм ϣтϽЏϳЮϜ ХАϝзгЮϜ сТ иϝугЯЮ сϳЋЮϜ РϽЋЮϜ ϣуГПϦ еуЃϳϧϠ ϣЧЯЛϧгЮϜ ϟжϜнϯЮϜ ϣуГПϦ пЯК

 сКϜϼϿЮϜ РϽЋЮϜ иϝув аϜϹϷϧЂϜ ϢϸϝКϖм рϽЮϜ Ϣ̭ϝУЪ еуЃϳϦ Ьы϶ ев иϝугЮϜ ϸϼϜнв аϜϹϷϧЂϜ  )ACSAD, 2010; 

MOWRS, 2010 .( 

5-2-4  ЮϜ ϤϝгуЯЛϧЮϜм ϽуϠϜϹϧЮϜϢϻТϝз ϢϹгϧЛгЮϜ ϣуϯлзгЮϜ ϻуУзϦ ϹзК:   

 ̵ЛУЮϜ аϜϹϷϧЂъϜ бКϹЮ ϣϡЂϝзв ϣуКнж ϤϜϺм ϣзуЛв ϤϝгуЯЛϦм ϽуϠϜϹϦ пЯК ϣуЯгЛЮϜ ϣуϯлзгЮϜ ϹгϧЛϦ ЭуЯЧϦ мϒ Йзвм ϣуϚϝгЮϜ ϸϼϜнгЯЮ Ьϝ

ϐ  .ϸϼϜнгЮϜ иϻк пЯК ϨнЯϧЮϜ ϼϸϝЋв ϼϝϪ  дϖ  сϧЮϜ ϽуϠϜϹϧЮϜ иϻк ЍЛϠ  ϟϯт Ϝ сТ ϝкϻ϶ϒ  дϒ дϝϡЃϳЮ  днЫϦ ϤϜϺ ЙтϼϝЇв ЙЦϜнв

  ϨнЯϦ ϼϸϝЋв  ̪ϣуϳГЃЮϜ иϝугЮϜ мϒ ϣуТнϯЮϜ иϝугЮϜ ϸϼϜнв еК ϢϹуЛϠъϒм   Ϧ  ̪ЭугЮϜ ϣЏУϷзвм ϣтϺнУж Ќϼϒ сТ днЫ  ъм  сТ

  Ќϼϒ  ϢϼϹϳзв  ϣϡтϽЦм ̪ϼϝлжцϜ ев  дϒϣуϠϜϽϧЮϜ ФнЧЇЮϜ еК ϢϹуЛϠ днЫϦϵЮϜ ̪  .  дϖ йЮ ϤϝгуЯЛϧЮϜм ϽуϠϜϹϧЮϜ иϻк ев ϽЋзК ЭЪ

ϣтϝгϲ сТ ϣЊϝϷЮϜ йϦϝвϜϹϷϧЂϜ цϜ ϤϝвϜϹϷϧЂϜ Йв ХТϜнϧϦ сϧЮϜ ϣуϚϝгЮϜ ϸϼϜнгЮϜсЎϜϼ    ЙЦнгЮϜ ЉуЋϷϦ Эϫв оϽ϶цϜ

ш бϯϳЮϜм ЌϽПЮϜмсКϝзЊ мϒ сКϜϼϾ ИмϽЇв рϒ ̭ϝЇж  ̱)Saleh, 2011.(    ̪ЬϝϫгЮϜ ЭуϡЂ пЯК  ϻ϶ϓϦ дϒ ϟϯт  ϼϝуϧ϶Ϝ ϣуЯгК

ЙЦнв Ϻ ИмϽЇвр ϨнЯϦ ϼϹЋв  ЀϝужϝϠ ϢϝУЋв Эϫв  сТдϝϡЃϳЮϜ фϜ ϽуϠϜϹϧЮϜϣуϦ: 

¶  ЙϡзЮϜ ев рнЯЛЮϜ ϟжϝϯЮϜ еК ϢϹуЛϠ днЫϦ дϒ ев ϽϫЪϒ300̪а 

¶ ъϒ ϝУзЯЮ ϣЯϠϝЦ Ќϼϒ сТ днЫϦ ХгЛϠ ϣуТнϯЮϜ иϝугЮϜ ФнТ мϒ Ϻ30  ̪а 

¶  дϒ пЯК ЙЧϦ еК ЭЧϦ ъ ϣТϝЃв300 аϽлж мϒ ϢϽуϳϠ ев ̪в пЯК ϹгϧЛт ϜϻкмЬну ЁтϼϝЏϧЮϜ ̪ 

¶   иϝугЯЮ ϽуГ϶ ϨнЯϦ сТ ϟϡЃϧϦм ϣЧугЛЮϜ ϣуТнϯЮϜ иϝугЮϜ пЮϖ ϢϽІϝϡв ЌϼцϜ ФнЧІ ϽϡК ϤϝϪнЯгЮϜ ЭЧϧзϦ дϒ еЫгт

ϣуТнϯЮϜ ̪   ФнЧІм ϢϓЇзгЮϜ иϻк еуϠ ϝужϹЮϜ ϣТϝЃгЮϜ днЫϦ дϒ ЌϽϧУт ̪ϣЮϝϳЮϜ иϻк сТ ϣуТнϯЮϜ иϝугЮϜ ϣтϝгϳЮ ̪ЩЮϻЮ

 еК ЭЧϦ ъ ЌϼцϜ200а ̱)Saleh, 2011 .(  

 

6-  сЫувϝзтϹЮϜ ϬϺнгзЮϜ ЮЯϣуϯлзг  сТ ϣуЯгЛЮϜ ϸϼϜнгЮϜ ϢϼϜϸϖ ϣуϚϝгЮϜ :рϼнЃЮϜ ЭϲϝЃЮϜ сТ 

  ХуϡГϧЮ сгукϝУгЮϜ ЭгЛЮϜ ϼϝАш ЁуϚϽЮϜ ̭ϿϯЮϜ дϖ  иϻк  нк ϣуϯлзгЮϜЮ ЬϝЛУЮϜ ϼмϹЮϜ  сТ бКϜϹЮϜ сЫувϝзтϹЮϜ ϬϺнгзЯ

  ϼϜϽЧЮϜ ϺϝϷϦϜХуЧϳϧЮ ϟЂϝзгЮϜ  ϣуϚϝгЮϜ ϸϼϜнгЮϜ ϢϼϜϸш ЬϝЛУЮϜ аϜϹϷϧЂъϜϸϼϜнгЮϜ иϻк пЯК ϨнЯϧЮϜ ϼϸϝЋв ϼϝϪϐ ЭуЯЧϦм ̪  .  бϦ

  бугЋϦ  ϜϻкϣуϦϝвнЯЛвнуϯЮϜ ϤϝузЧϧЮϜ аϜϹϷϧЂϝϠ ϬϺнгзЮϜ ̪ ϽЫϡгЮϜ ϼϜϻжшϜм  ̪ϣϮϻгзЮϜм ϢϝЪϝϳгЮϜ ϭвϜϽϠм  ϢϼнГϧгЮϜ  ЌϽЛЮϜм ̪

сϚϽгЮϜ  ЭЫЇЮϜ сТ еуϡв нк ϝгЪ ϬϺнгзЮϜ Ϝϻк ϤϝϮϽϷгЮ8 .ев ϬϺнгзЮϜ ϽЊϝзК днЫϧϦ ϤывϝЛв О ϽууПϧЮϜ ϣϡЦϜϽв  свϝЗзЮϜ Ͻу

̪иϝугЮϜ ϢϸнϮ ϤъϹЛгЮ    .ϵЮϖ ̪сϚϝв ЙгϯϧЃв ЭЪ ев ϨнЯϧЮϜ Ьϝгϲϒ ϽтϹЧϦмϧв аϝϯЃжϝϠ ϽЊϝзЛЮϜ иϻк ЩуϡЇϦ бϧтХЃ    ЙϠϜнϦ егЎ

  сϛуϡЮϜ ϨнЯϧЮϜ ϽГ϶м дϝЏуУЮϜ ϣϪϼϝЪ ϤϜϽуПϦм ϤънϳϦ ЙугϮ ЭгЇϦ ϣуЎϝтϼЙв евϜϿϧгЮϜ    ϣϛϠмцϜ ϼϝЇϧжϜ  ̭ϝлϧжϜ ϹЛϠм Ьы϶

ϣϪϼϝЫЮϜ иϻк  .ϒ сЫувϝзтϹЮϜ ϬϺнгзЯЮ еЫгт  сТ ϹКϝЃт д  ϤϜϼϜϽЧЮϜ ϺϝϷϦϜ бКϸϣϡЂϝзгЮϜ ̪   ϤϜϽуϪϓϦ Йв ЭвϝЛϧЯЮ ϣЮϝ̵ЛТ ̯ънЯϲ еувϓϦм

  иϻк  ϣϪϼϝЫЮϜнуϯЮϜ ϤϝжϝуϡЮϜ ϽуТнϦ Ьы϶ ев- ϣϪϼϝЫЮϜ ϢϼϜϸϖ ЭϲϜϽв сТ бЫϳϧϦ сϧЮϜ ϣузвϿЮϜ ϤϝуЯгЛЮϜ ЭуϫгϦм ϝлЯуЯϳϦм ϣужϝЫв

  .̯ϝтϽЋϠ ϝлЎϽК бϪ евм  Ьы϶ ев ЩЮϺ бϧт  ϺϝУзЮϜ еувϓϦ  сЧуЧϳЮϜ ϥЦнЮϜ сТ  ЭвϝЪ пЯК ϤϝжϝуϡЮϜ ев ϣЛЂϜм ϣКнгϯв пЮϖ

ЮϜм ̪ϣЂмϼϹгЮϜ ϣЧГзгЮϜ  ϭвϹгЮϜ ЭуЯϳϧЮϜм ϹЊϽЮϜ ϤϝжϝуϠ еуϠϽГϷЮϜ бууЧϦ еуЃϳϧЮ ϤϝжϝуϡЯЮ аϹЧϧ ̪  ϱЎϜм рϸϝв ЭуϫгϦ еувϓϦм

 ϤϝуЯгЛЯЮвϾыЮϜ̱) ϣSaleh, 2011(. 
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6-1   :ϣуϦϝвнуϯЮϜ ϤϝЫϡЇЮϜм ϣуϦϝвнЯЛвнуϯЮϜ ϤϝузЧϧЮϜ 

  ЭЫЇЮϜ ев рнЯЛЮϜ ̭ϿϯЮϜ сТ ϱЎнв нк ϝгЪ ϣуϦϝвнуϯЮϜ ϤϝЫϡЇЮϜ бугЋϦ сТ ϣвϹϷϧЃгЮϜ ϣуϦϝвнЯЛвнуϯЮϜ ϤϝузЧϧЮϜ днЫϧϦ8 ̪ 

 ̪ϣуТϜϽПϯЮϜ ϤϝвнЯЛгЮϜ бЗжм ̪ϹЛϠ еК ϼϝЛЇϧЂъϜм ̪ϣуКϝзЋЮϜ ϼϝгЦцϜ аϜϹϷϧЂϝϠ ϣуϪϜϹϲшϜ ЙЦϜнгЮϜ еууЛϧЮ ϣугЮϝЛЮϜ бЗзЮϜ ев

  сϪыϪ) сОϜϽТ ЭЫІ пЯК ϣЛгϯгЮϜ ϤϝжϝуϡЮϜ ЭуϫгϦм еувϓϧЮ ϤϝвнЯЛгЮϜ ЭЧж ϤъϝЋϦϜ ϣжϝЧϦм ϣуϦнϡЫзЛЮϜ ϣЫϡЇЮϜ Йв ϣжϽϧЧгЮϜм
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) (ϸϝЛϠъϜSpatial Data)  ϣуϦϝвнуϯЮϜ ϤϝЫϡЇЯЮ ϣПЮϝϡЮϜ ϣугкцϜ ϽлЗϦ .(Geomtic Networks(   ϣЛЂϜнЮϜ ϝлϧуГПϧϠ

) ϢϽуЋЦ ϹЊϼ ϤϜϽϧТ Ьы϶м ϣукϝзϧв ϣЦϹϠ ϣуЎϼцϜ ϢϽЫЮϜ ϱГЂ ев ϣЛЂϝІ ϤϝϲϝЃгЮ10   ̯ϝЛϡϦ ϤϝКϝЂ ЙЏϠ пϧϲм ХϚϝЦϸ

  ̪ϱЮϝЊ) (ϤϜϽϧвнЯуЫЮϜ Ϥϝϛв ев ϽϫЪϒ) ϣтнЃϧЮϜ АϝЧж еуϠ ϢϹКϝϡϧв ϤϝТϝЃгϠм (сТϜϽОнϡГЮϜ ИмϽЇгЮϜ РϹлЮ2008  евм ̪(

 ϣтϹуЯЧϧЮϜ ФϽГЮϜ аϜϹϷϧЂϝϠ ϣуТϜϽОнϡГЮϜ ϤϝЫϡЇЮϜ бугЋϦ ϹзК ̯ϝуЂϝЂϒ ΗϹЛ̳т рϻЮϜ АϝЧзЮϜ иϻк еуϠ ϝтϔϽЮϜ АϽІ еувϓϧЮ ϣϮϝϳЮϜ дмϸ

) ϣуϲϝЃгЮϜTerrestrial Methods  ̪ϱЮϝЊ) (2002 .(   ЭвϜнК еувϓϦ сТ ̯ϝЃуϚϼм ̯ϝвϝк ̯Ϝϼмϸ ϣуϦϝвнуϯЮϜ ϤϝЫϡЇЮϜ ϟЛЯϦ

  АϝЧзЮ ϢϽгϧЃгЮϜ ϣϡЦϜϽгЮϝϠ ЩЮϺм ϣуЎϼцϜ ϢϽЇЧЮϜ ϤϝЪϽϳϦ еК ЙтϽЃЮϜ ϕϡзϧЮϜ Ьы϶ ев ϣгϷЏЮϜ ϣужϹгЮϜ ϤϑЇзгЯЮ дϝвцϜ

) ХуЦϸм ϼϽЫϧвм ϽІϝϡв ЭЫЇϠ ϣтнЃϧЮϜSaleh, 2002 Ьϝ϶ϸϖ бϧт ϩуϲ ̪ϣуЂϝЂцϜ ϤϝжϝуϡЮϜ ϢϹКϝЦ ϤϝЫϡЇЮϜ иϻк пЯК пзϡ̳Ϧ .(

 ЭЪ ϣзгЏϧгЮϜ ϣугЦϽЮϜ ϣАϼϝϷЮϜ пЯК ЬнЋϳЮϜ сЮϝϧЮϝϠм ϣуТϜϽПϯЮϜ ϤϝвнЯЛгЮϜ бЗж аϜϹϷϧЂϝϠ ϤϝжϝуϡЮϜ иϻк СузЋϦм

) ϣЂмϼϹгЮϜ ϣуТϜϽПϯЮϜ ϣЧГзгЯЮ ϣЧуЦϹЮϜ ϤыуЋУϧЮϜм ϤϝвнЯЛгЮϜDare and Saleh, 2000; Saleh, 1999).(  

 

6-2   :сЫувϝзтϹЮϜ ϬϺнгзЮϝϠ ϣГϡϦϽгЮϜ ϤϝжϝуϡЮϜ ϢϹКϝЦ 

 ϣϪϼϝЫЮ ϢϽуПϧгЮϜм ϣϧϠϝϫЮϜ ЭвϜнЛЮϜ ЙугϮ Йв сЫувϝзтϹЮϜ ϬϺнгзЮϜ ЭвϝЛϧт дϒ ϟϯт ϽгϧЃв ЭЫЇϠ ϣЮϝ̵ЛУЮϜ ϣϡЦϜϽгЮϜ дϝгЏЮ

  буЗзϦм дϝЏуУЮϜ ϢϼϜϸш ϣуКнзЮϜм ϣугЫЮϜ ЭвϜнЛϠ ϣЧЯЛϧгЮϜ ϣугуЗзϧЮϜм ϣуϦϝуЯгЛЮϜ ϤϝϡЯГϧгЮϜ ЙугϮ дϝϡЃϳЮϝϠ ϻ϶ϓϦ сϧЮϜ дϝЏуУЮϜ

  ̯ϝужϐ ϝкϹтмϿϦм ϤϝжϝуϡЮϜ ϢϹКϝЦ ̭ϝЇжϖ бϦ ЩЮϺ ХуЧϳϧЮ .ϣуТнϯЮϜм ϣуϳГЃЮϜ иϝугЮϜ ЙЎмï    ϼϜϽгϧЂϝϠм-    ϤϝвнЯЛгЮϜм ϤϝуГЛгЮϝϠ

  дϝЫгЮϜ сТ ϢϽІϝϡв ϣуЂϝЂцϜï    ЭЫЇЮϜ сТ ϱЎнв нк ϝгЪ8  ϣтнϯЮϜ ϼнЋЮϜ евм ϣКнзϧгЮϜ ϹЊϽЮϜм ЀϝуЧЮϜ ϢϿлϮϒ аϜϹϷϧЂϝϠ ,

 ϣуϮнЮмϼϹулЮϜм  ϣуϮнЮнуϯЮϜм  ϣуТϜϽОнϡГЮϝЪ)  ϣϲϝϧгЮϜ  БϚϜϽϷЮϜ  ЙугϮ  евм  оϽ϶цϜ  ϤϝузЧϧЮϜм  ϥжϽϧжшϜм  ϣуϚϝЏУЮϜм

 ϤϜϺ ϤϜϽЪϻгЮϜм ϽтϼϝЧϧЮϜ ̪ϣЂϜϼϹЮϜ ХАϝзгЮ ϣужϝЫЃЮϜ ϣТϝϫЫЮϜ БϚϜϽ϶м ϹЊϽЮϜ ϤϝГГϷвм ̪ϣуТϜϽОнгтϹЮϜм ϣуϮнЮнТϼнвнуϯЮϜм

  ЙугϮ ϣзгЏϧгЮϜ ϣЃуϚϽЮϜ ϢϹКϝЧЮϜ ЁуЂϓϧЮ ϣжϽвм ϣгЗϧзв ϣЮϝЛТ ϣЧтϽГϠ ϤϝуГЛгЮϜ иϻк ϣϯЮϝЛв бϧϦ ЩЮϺ ϹЛϠ .(ϵЮϜ ̪ϣЦыЛЮϜ

 АыОцϜ рϸϝУϦм ̭ϝГ϶цϜ ϱуϳЋϧϠ ϱгЃт ЭЫЇϠ ϝлϧЯЫукм ϤϝвнЯЛгЮϜ ϭЃж ев еЫг̳Ϧ ϤϜ̭ϜϽϮϖм ϤϝуЮϐ ЬϝгЛϧЂϜ Йв ϤϝжϝуϡЮϜ

  .ϝкϸнϮм Ьϝϲ сТ 

  ϤϝжϝуϡЮϜ ϣϳЊ пЯК ̯ϝϡЯЂ ϽϪϕϦ ϹЦ ϣАнЯПв мϒ ϣЋЦϝж ϤϝуГЛв ϸнϮм ЬϝгϧϲϜ ев ϤϝАϝуϧϲъϜ ЙугϮ ϻ϶ϒ ̯ϝгϚϜϸ ϟϯт

  ̪йЛв ЭвϝЛϧЯЮ бϚыгЮϜ ϞнЯЂцϜм сϚϝгЮϜ ϽГϷЮϜ бϯϲ бууЧϧЮ ϤϝуГЛгЯЮ ϽгϧЃгЮϜ ЙАϝЧϧЮϜ ϣуЯгК ̭ϜϽϮϖ аϿЯϧЃт ϝв Ϝϻкм ̪ϝлϧЦϸм

  ϸϹϯϧгЮϜ ЭуЯϳϧЮϝϠ аϝуЧЮϜ ̯ϝЏтϒ ϟϮм ϟЃжцϜ йϮнЮϜ пЯК ЩЮϺ бϧт сЫЮм .ϣϯЮϝЛгЯЮ ЙтϽЃЮϜ Э϶ϹϧЮϜ ϤϝуЮмϒм ϣуКнж ϹтϹϳϦм

  ЭгКм РϹк Йв а̲̭ыϧϦ ЁутϝЧв ХТм ϤϝжϝуϡЮϜ ϢϹКϝЦ ϣОϝуЊ сЮϝϧЮϝϠм ̪сϚϝгЮϜ ϨнЯϧЮϜ ϣϪϼϝЫЮ ϣϡϡЃгЮϜ ϽЊϝзЛЯЮ ϽгϧЃгЮϜм

 Йв ϣуϯлзгЮϜϹуЪϓϧЮϜ  ЁЧГЮϜ ЬϜнϲϒм ϣуТнϯЮϜ иϝугЮϝϠ ϣГϡϦϽв ϤϝуГЛгЪ ϢϸϹϯϧв ϤϝуГЛгϠ ϢϹКϝЧЯЮ сжфϜм ϽгϧЃгЮϜ ϹтмϿϧЮϜ пЯК

)Saleh and Allaert, 2008a, 2008b.(  

 

 

6-3  :сКϝзГЊъϜ ̭ϝЪϻЮϜ ϤϝувϾϼϜн϶ 

 ̳ϦЛϤϝтвϾϼϜм϶ ̵ϸ    ̭ϝЪϺЮϜсКϝжАЊъϜ   ̯ϝвϜϸ϶ϦЂϜ ϼϪЪцϜ   сТ   ϣКмжϦв ϤъϝϮв сТ ϢϸϸЛϦв ϤыЪІвЮ ϣтЮϝϪвЮϜ ЬмЯϲЮϜ ϸϝϮтϖ

мЛЂϜмЪ ϣтЯвЛЮϜ ϢϝтϲЮϜ сТ ϣм ̭ϝЊϲшϜм ϢϼϜϸшϜ амЯЛЙтвϮ  м ϣтЂϸжлЮϜ ϤъϝϮвЮϜϚтϠЮϜм иϝтвЮϜ ϢϼϜϸϖм ̪ϨϼϜмЪЮϜ ϢϼϜϸϖ ϣ

  ̪ϱЮϝЊ)нлмс .(  ̭ϝЪϺЮϜ ϤϝтжЧϦ аϜϸ϶ϦЂϝϠ ϝлжтЂϲϦ ϸϜϼвЮϜ дϝЎтУЮϜ ϼтϪϓϦ ϤϲϦ сϚϝвЮϜ ЙЎмЮϜ дтЂϲϦ ϣЮϓЂв Рϼ̵Л̳Ϧ

  ϝлжϓϠ сКϝжАЊъϜЯЪІв) ϣтжϐ ϣreal-time problem  дв ϣжмЪв (ϣТϸϝк ϤъϜϸ ϢϸϸЛϦв    ϣЎЦϝжϦв ϣЯ϶ϜϸϦвм ϣЂжϝϮϦв ϼтОм



 

24 

 

  пЯК ϣКϾмв ЬмЯϲ дв ϣткϝжϦв ϼтО ϣКмвϮв ЬЪІ̳ϦЮ ϝлжтϠ ϝвтТϸЧЛв ϨϲϠ ЬϝϮв  ШЮϺ пЮϖ ϣТϝЎϖ .ϖ ϤϝжϝтϠЯЮ ЬϚϝлЮϜ аЪЮϜ д

  ϜϺкм ̪ϸϜϼАϝϠ ϸтϜϾϦт ϣЯЪІвЮϜ иϺк ϣЂϜϼϸЮ ϣЛвϮ̳вЮϜϼтмАϦ ϞЯАϦт    ϢϼЪϦϠв ФϼА-    ϣжЪвв ϣКϼЂ пЊЦϓϠм ̯ϝтжϐ двϔϦ-    ϣϮϺвж

  ϞмЯЂϓϠ ϝлжтЂϲϦм ϣЯЪІвЮϜ иϺк ϣЮϓЃгЮϜ ϣЛуϡГЮ ϣгϚыв ϣуЫувϝзтϸ ФϽА ИϜϹϧϠϜ пЯК ϝлϦϼϹЧϠ ϤϝувϾϼϜнϷЮϜ иϻк СЋϧϦ .Ьϝ̵ЛТ

  ϸϜϽгЮϜϝлϧЂϜϼϸ  ϣЮϓЃгЮϜ иϻк ϣЂϜϼϹЮ ϣзЫггЮϜ ЬнЯϳЮϜ ϣКнгϯв еуϠ ев ϣϡЂϝзв ϽϫЪцϜ ЭϳЮϜ ϸϝϯтш ϣуЯгЛЮϜ ϣПуЋЮϜ ϹтϹϳϦм  ̪

ϣужϝЫвшϜ ϸмϹϲ пЋЦϒ пЮϖ ЭϳЮϜ Ϝϻк ϣгуЦ еуЃϳϦ бϪ евм  ̪ϱЮϝЊ)2016( . 

 Й̮̮ϠϜнϧЮϜ е̮̮в ̯ϜϽуϡЪ ̯ϜϸϹК ̯ϝужϐ ϤϝувϾϼϜнϷЮϜ иϻк аϹϷϧЃϦ ̪иϝугЮϜ ϢϼϜϸϗϠ ϣЧЯЛϧгЮϜ ϤыЫЇгЮϜ ϣЂϜϼϹЮ ϣϡЃзЮϝϠϣу̮̮ ЎϝтϽЮϜ 

сϧЮϜ   ϣ̮̮ ЧЯЛϧгЮϜ Ϥϝ̮̮ жϝуϡЮϜ ϣ̮̮ ЮϝϳЮ Ͻгϧ̮̮ ЃгЮϜ ϽуПϧЮϜ ϣϡЦϜϽгЮ ϣуЮϝϫгЮϜ ЬнЯϳЮϜ ЭуЫЇϦ пЯК ϣϡЂϝзгЮϜ ϝлϧКϽЂм ϝлϧжмϽвм ϝлϦϼϹЧϠ ЙϧгϧϦ

 ϨмϹϲ ̯ыϫв) ϣЂϜϼϹЮϜ ϻуУзϦ ЭϲϜϽв Ьы϶ ϣЧТϜϽϧгЮϜ ϣу϶ϝзгЮϜ ϤъϹϡϧЮϜм ϣузвϿЮϜм ϣужϝЫгЮϜ ϤϜϽуϪϓϧЯЮ ϣЛЎϝϷЮϜм сϚϝгЮϜ ЙЎнЮϝϠ

иϻ̮̮ к ЭгК ϰϝϯж ϹгϧЛт .(йзК бϮϝзЮϜ ϨнЯϧЮϜм дϝЏуУЮϜ  ЮϜ е̮̮ К ϢϽТн̮̮ ϧгЮϜ Ϥϝ̮̮ внЯЛгЮϜ п̮̮ ЯКм бг̮̮ ЋгЮϜ ϢϽ̮̮ ϡ϶ п̮̮ ЯК Ϥϝ̮̮ увϾϼϜнϷ

:ев ϤϝувϾϼϜнϷЮϜ иϻк днЫϧϦм ̪ϝлзуЃϳϦ ϸϜϽгЮϜ ϣЮϓЃгЮϜ  

¶ сϡтϽϯϧЮϜ етϹЯϧЮϜ (Simulated Annealing, SA) ϣуϚϝтϿуУЮϜ анЯЛЮϜм сϚϝЋϲшϜ ЩужϝЫугЮϜ пЯК ϣузϡгЮϜ  )Aarts 

and Korst, 1988; Saleh and Dare, 2001(. 

¶ ϼн̮̮ ЗϳгЮϜ ϩϳϡЮϜ )Tabu Search, TS Ϟн̮̮ ЂϝϳЮϜ ϢϽ̮̮ ЪϜϺ Э̮̮ гК ϒϹ̮̮ ϡв п̮̮ ЯК ϣ̮̮ узϡгЮϜ ()Glover and Laguna, 

1997; Saleh and Dare, 2003(. 

¶  ϣузуϯЮϜ ϤϝувϾϼϜнϷЮϜ(Genetic Algorithms, GAs)  ϟ̮̮ уЪϽϧЮϜ ЭуЫ̮̮ ЇϧЮ ϣ̮̮ уϪϜϼнЮϜ ϣ̮̮ ЂϹзлЮϜ букϝУв пЯК ϣузϡгЮϜ

ϣтнЧЮϜ ϤϝУЋЮϜ рϺ (ЭϳЮϜ) )Renders and Elasse, 1996; Saleh and Chelouah, 2003(. 

¶  ϣуКϝзГ̮̮ ЊъϜ ϣужнϡ̮̮ ЋЛЮϜ ϤϝЫϡЇЮϜ)Artificial Neural Networks, ANNs(  ϟуЮϝ̮̮ Ђϒм букϝ̮̮ Ув п̮̮ ЯК ϣ̮̮ узϡгЮϜ

  рϿ̮̮ ЪϽгЮϜ сϡ̮̮ ЋЛЮϜ Ͼϝ̮̮ лϯЮϜм рϽ̮̮ ЇϡЮϜ МϝвϹ̮̮ ЮϜ ϣ̮̮ внЗзв ЭгК ϣуЮϐ ϣЧтϽГЮ йϦϜϺ ϞнЯЂъϜ сЪϝϳϦ) дϝ̮̮ ЃжщЮ ̪ϱЮϝ̮̮ Њ

2017( )Hassoum, 1995(. 

¶ ЭгзЮϜ ЭгК ϣКнгϯв(Ant Colony Optimization, ACO)    с̮̮ Т с̮̮ ЛуϡГЮϜ Э̮̮ гзЮϜ Э̮̮ гК ϒϹ̮̮ ϡв п̮̮ ЯК ϣ̮̮ узϡгЮϜ

ФϾϽ̮̮ЮϜ ϼϸϝ̮̮Ћв  ϸн̮̮Ϯм еЪϝ̮̮вϒм Э̮̮гзЮϜ еЪϝ̮̮Ѓв еу̮̮Ϡ ϣЛтϽ̮̮ЃЮϜм ϢϽу̮̮ЋЧЮϜ ϤϜϽ̮̮ггЮϜ ϸϝ̮̮ϯтϖ )Dorigo and 

Gambardella, 1996; Saleh, 2002, 2003(.   ̮̮̳в Ϲ̮̮ЧЮ ϱзϩ̮̮ ϳϠ Э̮̮ ЏТϒ ϢϿϚϝ̮̮ Ϯ ϩ̮̮ ϳϡЮϜ Ϝϻ̮̮ к С̮̮ Юϕв Ю Х̮̮ уϡГϧ

  сТ ЭгзЮϜ ϣКнгϯв ϣувϾϼϜн϶ЮϜ ϸϝ̮̮ ϯуЮ  буг̮̮ Ћϧ  ϣЫϡ̮̮ ЇЮ сЮϝ̮̮ ϫгЮϜ  ϣ̮̮ уϦϝвнуϮ  Ϥϝжϝ̮̮ ЏуТ ϣ̮̮ ϡЦϜϽгЮϞнжϜϹ̮̮ ЮϜ Ͻ̮̮ лж Ќн̮̮ ϲ 

)MFC, 2002(. 

6-3-1  :ЭгзЮϜ ЭгК ϣКнгϯв ϣувϾϼϜн϶ ХуϡГϦ 

  дϖ  ЙϧгϧϦ ЩЮϺ Йвм ̪ϹвцϜ ϢϽуЋЦ Ϣϝуϲ Ϣϼмϸ ϤϜϺм ϢϽЪϜϻЮϜ ϣгтϹКм ̭ϝугК йϡІ ϣуϲ ϤϝзϚϝЪ ЭгзЮϜ ϤϝКнгϯв  ϣЧϚϝУЮϜ ϝлϦϼϹЧϠ

  ϢϹЧЛв ϣуКϝгϧϮϜ ϣузϠ ϤϝКнгϯгЮϜ иϻк ЩЯϧгϦ .̭ϜϻПЮϜ ϸнϮм еЪϝвϒм ϝлзЪϝЃв еуϠ ЩЮϝЃгЮϜ ев ϣуϮϺнгж ϣЫϡІ ЭуЫЇϦ пЯК

) ϤϝжнвϽуУЮϜ пгЃϦ ϣуϚϝугуЪ ϸϜнв ϣвϹϷϧЃв ϣтϝПЯЮ ϣгЗзвмPheromones РϽЋϧϦ ϣтϜϹϡЮϜ сТ .ϝлзуϠ ϝгуТ ЭЊϜнϧЯЮ (

ϢϸϹЛϧвм ϣКнзϧв ϤϜϼϝЃв ̯ϝуϚϜнЇК ЩЯЃϦм ̪Ͻϲ ̱нϳж пЯК ЭгзЮϜ ϣКнгϯв   ̪̯ыϫв)1  ̪2  ̪3  ̪4    ЭЫЇЮϜ сТ ϱЎнв нк ϝгЪ9( 

 .ЭЏТцϜ ϼϝЃгЮϜ еК ϣЧϡЃв ϤϝвнЯЛв ϣтϒ ЩЯгϦ ъ ϝлжнЪ 

 сЮϝ̮̮ϧЮϝϠм ̪Ͻ̮̮уϡЪ Ьϝ̮̮гϧϲϝϠ й̮̮ϧЛϠϝϧв ϼϽ̮̮ЧϦм йУ̮̮ЇϧЫϦ РнЂ ̯ϝЧϡЃ̳в ИнЎнгЮϜ днвϽУЮϜ РϸϝЋϦ сϧЮϜ ϣЯгзЮϜ дϒ еуϲ сТ

 ϸϜϽ̮̮Тϒ ϣ̮̮уЧϠ Й̮̮в ϣ̮̮уЛуϡГЮϜ Ϣϝ̮̮уϳЮϜ с̮̮Т ϣ̮̮ЯгзЮϜ Э̮̮ЊϜнϧϦ ШнЯ̮̮ЃЮϜ Ϝϻ̮̮лЮ ̯ϝ̮̮ЧТм .ϝ̮̮лϠ Јϝ̮̮ϷЮϜ днвмϽуУЮϜ ев ϣуТϝЎϖ ϣугЫϠ иϿтϿЛϦ

 .йЫЯ̮̮ ЃϦ с̮̮ ϧЮϜ ϼϝ̮̮ ЃгЮϜ пЯК ϝкϾϽУϦ сϧЮϜ ϣуϚϝугуЫЮϜ ϢϸϝгЮϜ иϻк аϜϹϷϧЂϝϠ ̭ϜϻПЮϜ ϼϸϝЋв еК ϩϳϡЮϜ ϤϝуЯгК ̭ϝзϪϒ сТ ϝлϧКнгϯв
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 .(ϼϹ̮̮ ЋгЮϜ Ϝϻ̮̮ к п̮̮ Юϖ Э̮̮ гзЮϜ еЫ̮̮ Ѓв е̮̮ в ϣТϝ̮̮ ЃгЮϜ Ьн̮̮ Ам ̭Ϝϻ̮̮ ПЮϜ ϣ̮̮ угЪ рϒ) ̭Ϝϻ̮̮ ПЮϜ ϼϹЋв ЉϚϝЋϷϠ днвмϽуУЮϜ ϣугЪ БϡϦϽϦ

 п̮̮Юϖ ЩЮϻϠ ЭЋϧЮ йзв ϢϽуϡЪ ϣугЪ пЯК рнϧϳт рϻЮϜ ϼϝЃгЮϜ ЙϡϧϦм ̪днвмϽуУЮϜ ̯ϝуϚϜнЇК ϢϽЇϧзгЮϜ ϣКнгϯгЮϜ ϸϜϽТϒ ϣуЧϠ ЁЃϳϧϦ

 сЦϝ̮̮Ϡ ϞϜϻϯжϜ ϸϜϸϾϜ ϼϝЃгЮϜ Ϝϻк пЯК ϾϽУгЮϜ днвмϽуУЮϜ бϯϲ ϸϜϾ ϝгЯЪ .сϚϜϻПЮϜ ϼϹЋгЮϜ ̯ъмϒ ϥУЇϧЪϜ сϧЮϜ ϣЯгзЮϜ ϸнϮм дϝЫв

 ϼϝ̮̮ ЃгЮϜ Ϝϻ̮̮ к пЯК ЭгзЮϜ ϣЪϽϲ дϒ сзЛт Ϝϻкм ̪йуЮϖ ЭгзЮϜ ϣКнгϯв ϸϜϽТϒ ϼϝ̮̮ ЃгЮϜ)3 ( сЮϝ̮̮ ϫгЮϜ ϼϝ̮̮ ЃгЮϜ й̮̮ жнЪ ϢϹ̮̮ тϜϿϧвм ϢϽ̮̮ уϡЪ

 ЭЫЇЮϜ сТ ϱЎнв нк ϝгЪ ̭ϜϻПЮϜ ϼϹЋвм еЫЃгЮϜ еуϠ (ЭлЂцϜм ϽЋЦцϜ)10 ШнЯ̮̮ ЃЮϜ ̪иы̮̮ Кϒ ϢϼнЪϻ̮̮ гЮϜ ϣуЮфϜ ϼϜϽЫϦ Эϫгт .

) рϿ̮̮ уУϳϧЮϜ ШнЯ̮̮ ЃЮϜ ЬϝЫ̮̮ Іϒ е̮̮ в ЭЫ̮̮ І нк рϻЮϜ сЧуЧϳЮϜ ЭгзЮϜ ЭгК ϣКнгϯгЮ сКϝгϯЮϜautocatalytic Й̮̮ ϡϦϜ ϝ̮̮ гЯЪ ϩ̮̮ уϲ ̪(

.ϤϜϼϝЃгЮϜ ϣуЧϠ ев иϽуО ев ϣуϠϺϝϮ ϽϫЪϒ ϼϝЃгЮϜ Ϝϻк ϱϡЊϒ ̪ϝв ̯ϜϼϝЃв ЭгзЮϜ 

             

 

 

 

 

 

 

 

 

ЬЪІ ф. тϚϜмІК ϨϲϠт ЬвжЮϜ ̯ϝ ̭ϜϺПЮϜ ϸмϮм дЪϝвϒ дК )Saleh, 2002, 2003.(                      

 

 

 

 

 

 

 

 

ЬЪІ мл .ЮϜ  аЦϼ сЮϝϪвЮϜ ϼϝЂвЮϜ ЙϠϦт Ьвжо ЪЂвЮϜм ̭ϜϺПЮϜ ϼϸЊв дтϠ) дSaleh, 2002, 2003.(          

 

сон  

) сКϝзГ̮̮ ЊъϜ Э̮̮ гзЮϜ Э̮̮ гК ϣ̮̮ Кнгϯв ϣ̮̮ увϾϼϜн϶ ϸн̮̮ Ϯм б̮̮ лЮϒ с̮̮ ЧуЧϳЮϜ Э̮̮ гзЯЮ иы̮̮ Кϒ ШнЯ̮̮ ЃЮϜ Ϝϻ̮̮ к дϖAnt Colony 

System иϻ̮̮ к Ͽ̮̮ тϿЛϦм ̪ϼϽ̮̮ Ыϧв ЭЫ̮̮ ЇϠ ϢϹ̮̮ уϮ ϤϜϼϝ̮̮ Ѓв ̭ϝ̮̮ Їжϖм ϩϳϡЮϝϠ сЎϝтϼ Ьϝϯв сТ еужмϝЛϧв ̭ыгЛЪ РϽЋϧϦ сϧЮϜ (

 ϤϜϼϝ̮̮ ЃгЮϜ иϻ̮̮ к рн̮̮ ϧϳϦ Ϲ̮̮ Ц ̪ϣ̮̮ уЛЦϜнЮϜ Ϣϝ̮̮ уϳЮϜ с̮̮ Т ϣ̮̮ ЮϝϳЮϜ ЁЫК пЯК .еЫгв ϼϝЃв ЭЏТϒ ϸϝϯтϖ ЭϮϒ ев (ЬнЯϳЮϜ) ϤϜϼϝЃгЮϜ

 ̭ϝугК ϥЃуЮм ̪ϢϽЪϜϻЮϜ ЍЛϠ ШыϧвϜ :сКϝзГЊъϜ ЭгзЮϜ ϤϝКнгϯв ϤϜϿув дϗТ ЩЮϻЮ .̯ϜϹϮ ϢϹЧЛв ϤϝвнЯЛв пЯК ϣуЎϜϽϧТъϜ
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) ЙГЧϧв ϣуЯгЛЮϜ ϻуУзϦ евϾм ̪̯ϝвϝгϦdiscrete ϣ̮̮ Кнгϯв ϣ̮̮ увϾϼϜн϶ ϤϝЧуϡГϦ Ьнϲ ϤϝвнЯЛгЮϜ ев ϹтϿв пЯК ИыАъϜ еЫгт .(

дϹ̮̮ гЮϜ сТ ϼмϽгЮϜ ϣЪϽϲ буЗзϦ ϣЮмϹϮм ϣгϷЏЮϜ ϤъϝЋϦъϜ ϤϝЫϡІ бугЋϧЪ ϣуЛЦϜнЮϜ ϢϝуϳЮϜ ϤыЫЇв еуЃϳϦ сТ ЭгзЮϜ ЭгК 

) ϣЦϝГЮϜ дϾϝϷвм ϤϝГϳгЮ ϣуЮϝϫгЮϜ ЙЦϜнгЮϜ ϸϝϯтϖм оϽϡЫЮϜSaleh, 2014.( 

 

 

  ЬЪІмм . ϣтжϠслтϮмϦЮϜ АА϶вЮϜ Ю сТ ЬвжЮϜ ϣКмвϮв ϣтвϾϼϜм϶тϦϝвмтϮЮϜ ϣЪϠІЮϜ атвЊϦ) ϣSaleh, 2002, 2003 .( 

 

  ЭЫЇЮϜ ЌϽЛт11    ϽуϪϓϦ ϥϳϦ сϚϝгЮϜ ЙЎнЮϜ еуЃϳϧЮ ϣуЯгК ̯ϝуГуГϷϦ ϣ̮̮ Ϯϻгж ϒϹ̮̮ ϡв аϜϹϷϧ̮̮ ЂϝϠ ϭвϽϡв сгЯК ϞнЯЂϓϠ дϝЏуУЮϜ

) ϣтн̮̮ ЃϦ АϝЧж Ёг϶ ев ϣжнЫв ϢϽуПЊ ϣуϦϝвнуϮ ϣЫϡІ аϜϹϷϧЂϜ бϦ ϒϹϡгЮϜ Ϝϻк ϰϽЇЮ .ЭгзЮϜ ϣКнгϯв ϣувϾϼϜн϶I, J, K, L, 

M ЭЫЇЮϜ ев ϽЃтцϜ ̭ϿϯЮϜ сТ ϱЎнв нк ϝгЪ (11ϣГЧзЮϜ пЯК ϢϸнϮнгЮϜ ϣЯгзЮϜ ϼϝϧϷϦ . )I ( Ϣϼмϝ̮̮ ϯгЮϜ Аϝ̮̮ ЧзЮϜ п̮̮ Юϖ Ьϝ̮̮ ЧϧжъϜ

  аϜϹϷϧЂϝϠ ϝлЮϤϝвнЯЛгЯЮ етϼϹЋв ϝтϔϽЮϜ ϣТнУЋв бЏϦ .(ϢϽуПϧв ЭвϜнК) ϢϽЪϜϻЮϜ ϣТнУЋвм (ϣϧϠϝϪ ЭвϜнК) ϝтϔϽЮϜ ϣТнУЋв :

ϣЫϡЇЮϜ АϝЧж еуϠ ϣЯЊϝУЮϜ ϤϝТϝЃгЮϜ ЙугϮ  иϻ̮̮ к е̮̮ в ϣ̮̮ тϝПЮϜ дϖ .ϣЫϡ̮̮ ЇЯЮ сϚϝ̮̮ лзЮϜ Э̮̮ ϳЮϜ буг̮̮ ЋϦ Э̮̮ ϲϜϽв ϣ̮̮ ЯуА ϣ̮̮ ϧϠϝϪ пЧϡϦ сϧЮϜм

  пЯК ϣЯгзЮϜ ϢϹКϝЃв ϣТнУЋгЮϜ Ϣϸϝ̮̮ гЮϜ буЦ бЏϧТ ϢϽЪϜϻЮϜ ϣТнУЋв ϝвϒ .ϝкϸнϮм ЙЦнгЮ ϢϼмϝϯгЮϜм ϣГуϳгЮϜ АϝЧзЮϜ ϞϽЦϒ ϼϝуϧ϶Ϝ

ϣЫϡЇЮϜ АϝЧж еуϠ ϣЯЊϜнЮϜ ϤϜϼϝЃгЮϜ ЙугϮ пЯК ϢϾϽУгЮϜ ϣуϚϝугуЫЮϜ  иϻ̮̮к е̮̮в ϣ̮̮тϝПЮϜ дϖ .еу̮̮ЃϳϧЮϜ Ϥϝ̮̮уЯгК Ьы̮̮϶ Ͻу̵ПϧϦ сϧЮϜм

 .ϣЧϠϝ̮̮ ЃЮϜ еу̮̮ ЃϳϧЮϜ Э̮̮ ϲϜϽв ̭ϝ̮̮ зϪϒ с̮̮ Т ϤϜϼϝ̮̮ ЃгЮϜ иϻк аϜϹϷϧЂϜ ϝлуТ бϦ сϧЮϜ ϤϜϽгЮϜ ϸϹК ϣТϽЛв пЯК ϣЯгзЮϜ ϢϹКϝЃв ϣТнУЋгЮϜ

 п̮̮ЯК ϣКϽ̮̮ЃϠ ϝл̴жϜϹКϝ̮̮ЃϦ еу̮̮ϧЯЮϜ ϢϽЪϜϻ̮̮ЮϜм ϝ̮̮тϔϽЮϜ :сϧУ̮̮ЋϠ Й̮̮ϧгϧϦ (сЫувϝзтϹЮϜ еуЃϳϧЮϜ ϒϹϡгЮ ̯ϝЧТмм) ϣЯϲϽгЮϜ иϻк ϹзК ϣЯгзЮϝТ

) оϽ϶цϜ АϝЧзЮϜ пЮϖ ЬϝУϧжыЮ ϣϡЂϝзгЮϜ ϤϜϼϝЃгЮϜ ϸϝϯтϖм ϣТϽЛв(Dorigo, and Gambardella, 1996.  

 ЭЫЇЮϜ ев егтцϜ ̭ϿϯЮϜ ЌϽЛт11 ЭгзЮϜ ϣКнгϯв ϣувϾϼϜнϷЮ слуϮнϧЮϜ БГϷгЮϜ  ϣЫϡ̮̮ ЇЯЮ буг̮̮ ЋϦ Э̮̮ ЏТϒ е̮̮ К ϩ̮̮ ϳϡЯЮ

 ев СЮϓϧϦ сϧЮϜбуг̮̮ ЋϧЮϜ ̭ϝ̮̮ зϠ ϣЯϲϽв )construction stageм ̪(дн̮̮ вϽУЮϜ ϩтϹ̮̮ ϳϦ ϣ̮̮ ЯϲϽв )pheromone updating .(
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 ЭгЇϦ бугЋϧЮϜ ̭ϝзϠ ϣЯϲϽв) ϣ̮̮ уУуЫϦ ϢϽ̮̮ ЪϜϺ Й̮̮ в ϣтϸϝ̮̮ Іϼϖ Ϥϝ̮̮ внЯЛв аϜϹϷϧЂϜadaptive memory буг̮̮ ЋϦ Э̮̮ ЏТϒ ̭ϝ̮̮ Їжш (

 Эг̮̮ЇϦ еу̮̮ϲ с̮̮Т ̪рϼϜϽ̮̮ЫϦ ЭЫ̮̮ЇϠ ϣЫϡ̮̮ЇЯЮдн̮̮вϽУЮϜ ϩтϹ̮̮ϳϦ ϣ̮̮ЯϲϽв ) ϣ̮̮КϸнгЮϜ дн̮̮вϽУЮϜ ϣ̮̮угЪ аϜϹϷϧ̮̮ЂϜdeposited 

pheromoneϣЫϡ̮̮ЇЮϜ буг̮̮ЋϦ Э̮̮ϲϜϽв Ьы̮̮϶ Ϥϝ̮̮внЯЛгЮϜ ЬϸϝϡϧЮ ЭгзЮϜ ϝлϠ ЭЊϜнϧт сϧЮϜ ϣуЮфϜ ϹЛ̳Ϧ сϧЮϜ (.   Э̮̮ ϳЮϜ ̭ϝ̮̮ Їжϖ Ϲ̮̮ зК

 с̮̮ϧЮϜ ϣ̮̮уЮϝгϧϲъϜ Ϲ̮̮КϜнЧЮϜ ЍЛϡ̮̮Ю ̯ϝ̮̮ЧТм ϝлЯ̮̮ЏТϒ ϸϹ̮̮ϳтм ̪ϣзЫггЮϜ ϤϝЪϽϳϧЮϜ ев ϣКнгϯв ϢнГ϶ ЭЪ сТ ЭгзЮϜ ϟЃϳт ̪сЮмцϜ

 ̮ ̮к аϜϹϷϧ̮̮ ЂϜ ϣ̮̮ уЯϠϝЦ) ϼϝЃгЮϜ пЯК днвмϽуУЮϜ онϧЃвм (ϣЪϽϳЮϜ иϻк йЦϽПϧЃϦ рϻЮϜ евϿЮϜ) ϣтϸϝІϼшϜ ϤϝвнЯЛгЮϜ пЯК ϹзϧЃϦ Ϝϻ

 Рϝзϛϧ̮̮ ЂϜм ϼϝ̮̮ ЃгЮϜ Ϝϻ̮̮ к ϼϝ̮̮ уϧ϶ъ Ͻ̮̮ ϫЪϒ ϢϸϝУϧЂъϜ ϥжϝЪ ̪ϣтϸϝІϼшϜ ϤϝвнЯЛгЮϜм днвϽУЮϜ ϣгуЦ ϤϸϜϾ ϝгЯЪ .(ХϠϝЃЮϜ сТ ϼϝЃгЮϜ

 Э̮̮ гзЮϜ анЧт бϪ евм ϢϽуПЊ ϣуϠϝϯтϖ ϣϧϠϝϪ ϣгуЦ пЮϖ сЮмцϜ днвϽУЮϜ онϧЃв еууЛϦ бϧт ϣтϜϹϡЮϜ сТ .ЭЏТϒ Эϲ еК ϩϳϡЮϜ ϣуЯгК

ϝлЮнЯϲ ̭ϝзϡϠ анЧт ϝгзуϠ ϣгуЧЮϜ иϻк ϩтϹϳϧϠ )MCF, 2002; Saleh, 2014.(  

) ϣтϼϜϽЫϧЮϜ ϤъмϝϳгЮϜ ϸϹК ϹтϹϳϦ бϧт ЭгзЮϜ ϣКнгϯв ϣувϾϼϜн϶ ХуϡГϦ ϹзКiterations Э̮̮ ϳЮϜ п̮̮ ЯК ЬнЋϳЯЮ ϣвϾыЮϜ (

 Ϥъмϝ̮̮ ϳгЮϜ е̮̮ в ϢϸϝУϧЂыЮ ϣЯтнА Ϣϝуϲ Ϣϼмϸ ШыϧвϜ пЯК ϣЯгзЮϜ ϤъмϝϳгЮϜ иϻк ϹКϝЃϦ .ϣЫϡЇЮϜ бугЋϧЮ ϣϡЂϝзв ϽϫЪцϜ сϚϝлзЮϜ

  ЭгК ̭ϝзϪϒ сТ ϟЂϝзгЮϜ бугЋϧЮϜ еК ϩϳϡЮϜ Ьы϶ ϣЧϠϝЃЮϜ ̪ϟЂϝзгЮϜ ЭϳЮϜ иϝϯϦϝϠ Ьϝ̵ЛТ ЭЫЇϠ ϩϳϡЮϜ ϤϝуЯгК йуϮнϧЮ .ϭвϝжϽϡЮϜ

 ϝлТϹ̮̮км Ϣϼн̮̮ЗϳгЮϜ ϣ̮̮ϳϚыЮϝϠ ϢϽЪϜϻ̮̮ЮϜ иϻ̮̮к пг̮̮Ѓ̳Ϧ .ϣ̮̮Юмϝϳв Э̮̮Ъ е̮̮в ϣ̮̮ϯϦϝзЮϜ Ϥϝ̮̮внЯЛгЮϜ ЙугϯϧЮ ϣϧЦϕв ϢϽЪϜϻϠ ϣЯгж ЭЪ ϸΖмϿ̳Ϧ

 Ϣϸн̮̮ ϮнгЮϜ ϣЯгзЮϜ дϒ ЌϜϽϧТϝϠ .ϣтϼϜϽЫϦ ϣЮмϝϳв ЭЪ Ьы϶ ϢϹϲϜм ϢϽв ев ϽϫЪϒ ϣГЧзЮϜ пЯК ϼмϽгЮϜ ϟзϯϦ пЯК ϣЯгзЮϜ ϢϹКϝЃв

) ϣГЧзЮϜ пЯКI) ϣГЧзЮϜ Ϥϼϝϧ϶Ϝ (J) ϣГЧзЮϜ ϣТϝЎϖ бϧϦ ϝкϹзЛТ ̪ϝлуЮϖ ЭЧϧзϧЮ ϝлЮ ϢϼмϝϯгЮϜ (J ϟ̮̮ узϯϧЮ Ϣϼн̮̮ ЗϳгЮϜ ϣ̮̮ ϳϚыЮϜ пЮϖ (

) пЮϖ ϣужϝϪ ЬϝЧϧжъϜ ев ϣЯгзЮϜ иϻкJ(   Э̮̮ ЧзϧЮϜ Ϲ̮̮ зК й̮̮ ϦϜϺ ϒϹϡгЮϜ аϜϹϷϧЂϝϠ ϣЯгзЮϜ ϽгϧЃϦ .ϣуЮϝϳЮϜ ϣтϼϜϽЫϧЮϜ ϣЮмϝϳгЮϜ ϻуУзϦ ̭ϝзϪϒ сТ

 Ϣϼн̮̮ ЗϳгЮϜ ϣ̮̮ ϳϚыЮϜ дн̮̮ ЫϦ п̮̮ ЮмцϜ ϣ̮̮ тϼϜϽЫϧЮϜ ϣ̮̮ ЮмϝϳгЮϜ ϣтϝлж сТ сЮϝϧЮϝϠм ̪ϣЫϡЇЮϜ АϝЧж ЙугϮ ϹЊϼ пϧϲ оϽ϶цϜ АϝЧзЮϜ еуϠ

 етϿ̮̮ ϷϦ б̮̮ Ϫ е̮̮ вм ϝ̮̮ лϦϝтнϧϳв е̮̮ в Ϣϼн̮̮ ЗϳгЮϜ ϝ̮̮ лϧϳϚъ НтϽУϧϠ ϣЯгзЮϜ анЧϦ ϣтϼϜϽЫϦ ϣЮмϝϳв ЭЪ аϝгϦϖ ϹЛϠ .ЁгϷЮϜ АϝЧзЮϝϠ ϣϛЯϧгв

 .ϣ̮̮ ОϼϝТ ϣϳϚъм ϢϹтϹϮ ϣЮмϝϳгϠ ̭ϹϡЮϜ ϣЯгзЯЮ ϝкϹЛϠ пзЃϧуЮ ϢϽЪϜϻЮϜ ϣТнУЋв сТ ЙϠϝϧϧвм сгЪϜϽϦ ЭЫЇϠ ϤϝвнЯЛгЮϜ иϻк ЙугϯϦм

 ϻ̮̮ уУзϦ с̮̮ Т Ͻгϧ̮̮ ЃϦм ̪п̮̮ ЮмцϜ ϣ̮̮ ЮмϝϳгЮϜ с̮̮ Т й̮̮ ϧϯлϧжϜ рϻ̮̮ ЮϜ йϦϜϺ ϞнЯЂцϜ ЙϡϧϦ ϝлжϗТ ϣужϝϫЮϜ ϣтϼϜϽЫϧЮϜ ϣЮмϝϳгЮϜ ϣЯгзЮϜ ϒϹϡϦ ϝвϹзК

  ϣтϼϜϽЫϧЮϜ ϤъмϝϳгЮϜϢϸ̵ϹϳгЮϜ   иϻ̮̮к Й̮̮угϮ ϻ̮̮уУзϦ е̮̮в ̭ϝ̮̮лϧжъϜ Ϲ̮̮ЛϠм) ϭвϝ̮̮жϽϡЮϜ ЭгК ϣтϝлж сТ .ϭвϝжϽϡЮϜ ЭгК ϣтϜϹϠ ϹзК ̯ϝЧϡЃв

 ̪ϣЯЫ̮̮ ЇϧгЮϜ ϤϜϼϝ̮̮ ЃгЮϜ Э̮̮ Ъ рнϳϦ сϧЮϜ ϢϽЪϜϻЮϜ ϣТнУЋв сТ ϤъмϝϳгЮϜ иϻк ев ϣϯϦϝзЮϜ ϤϝвнЯЛгЮϜ ЭЪ ЙугϯϦ бϧт (ϤъмϝϳгЮϜ

ϣуЮϝϫгЮϜ ϤϜϼϝЃгЮϜ ев днЫгЮϜ сϚϝлзЮϜ бугЋϧЮϜ ϼϝуϧ϶Ϝ бϧт ϝкϹзКм )Saleh and Allaert, 2009.( 

 ̳в СЯϧϷϦ .ϝлгуг̮̮ЋϦ ϸϜϽ̮̮гЮϜ ϣЫϡ̮̮ЇЮϜ ϣЛуϡАм бϯϳЮ ̯ϝЧТм ϢϽуϡЪ ϣтϝзЛϠ ϝкϼϝуϧ϶Ϝ ϟϮϜнЮϜ ЭгзЮϜ ϣКнгϯв ϣувϾϼϜн϶ Ϥы϶Ϲ

 ϣЫϡ̮̮ ЇЯЮ ϣу̮̮ ЂϝЂцϜ Ͻ̮̮ ЊϝзЛЮϜ ан̮̮ ЧϦ .ϣ̮̮ увϾϼϜнϷЮϜ Э̮̮ гЛϠ бЫϳϧЮϜ ϤывϝЛвм ϣЫϡЇЯЮ ϣуЂϝЂцϜ ϽЊϝзЛЮϜ ев Ϥы϶ϹгЮϜ иϻк днЫϧϦ

 иϻ̮̮ к СЮϓϧϦм ̪ЭгзЮϜ ϣКнгϯв ϣувϾϼϜн϶ ЭгК ϼϝАϖ Йв ϟЂϝзϧϦ ϩуϳϠ ϣвнЗзгЮϜ иϻк ϣϮϻгзЮ йЧуϡГϦ ϟϮϜнЮϜ ϞнЯЂцϜ ϹтϹϳϧϠ

 ϣ̮̮ уϚϜϹϡЮϜ Фы̮̮ ГжъϜ Аϝ̮̮ Чж ϸϹ̮̮ Км ̪буг̮̮ ЋϧЮϜ ϣ̮̮ уЯгК с̮̮ Т аϹϷϧЃгЮϜ ЭгзЮϜ ϣКнгϯв ϸϜϽТϒ ϸϹКм ̪ϤϝТϝЃгЮϜ ϣТнУЋв ев ϽЊϝзЛЮϜ

 Ϥϝ̮̮ внЯЛгЮϜ п̮̮ ЯК ЁуϚϼ ЭЫЇϠ ϹгϧЛϧТ бЫϳϧЮϜ ЭвϜнК ϝвϒ .ϣЯгж ЭЫϠ ϣЊϝϷЮϜ ϢϼнЗϳгЮϜ ϣϳϚыЮϜ ϸϝЛϠϒм ̪ϣКнгϯгЮϜ ϸϜϽТϒ ЭгЛЮ

 сЯϳгЮϜ ЭтϹЛϧЮϜ сЯвϝКм ϢϸнϯЮϜ ЭвϝКм ϣТϝϫЫЮϜ ЭвϝК ев СЮϓϧϦм ̪ϣувϾϼϜнϷЮϜ ЭгК БϡЏϠ ϣЊϝϷЮϜ ϣуϚϝугуЫЮϜ ϢϸϝгЮϝϠ ϣЧЯЛϧгЮϜ

 ϤϝϮϽϷгЮϜ днЫϧϦ .ϣувϾϼϜнϷЮϜ ЭгК РϝЧтϖ ϣПуЊм ЭвϝЫЮϜм ϣуϚϝлзЮϜ бугЋϧЮϜ евсЮϝϫгЮϜ  Ϥъмϝ̮̮ ϳгЯЮ сϚϝ̮̮ лзЮϜ ϸϹ̮̮ ЛЮϜм ϣЫϡЇЯЮ

угЋϧЮϜ Ϝϻк ϸϝϯтш еувϾыЮϜ сϠϝЃϳЮϜ евϿЮϜ ϣгуЦм ϣтϼϜϽЫϧЮϜб )Saleh,  2014(.  

 

6-4 ЮϜ ϭлзЮϜ гугЋϧЮ сϜ ЭгЛсЫувϝзтϹЮϜ ϬϺнгзЮ:   
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  РϸлтатвЊϦ  сЫувϝзтϹЮϜ ϬϺнгзЮϜ    пЮϖ  бКϸ ϤϜмϸϒ ϽтнГϦϜ  ЬнЯϳЮϜ пЯК ЬнЋϳЯЮ ϣуЯгЛЮϜ ϣПуЋЮϜ еуЃϳϦм ϼϜϽЧЮϜ ϺϝϷϦ

 ЬϝЋтϖм ϤϝжϝуϡЮϜ ϣϯЮϝЛв ϣуЯгК ЙтϽЃϦм иϝугЮϜ ϨнЯϦ онϧЃв СуУϷϦ Ьы϶ ев сϚϝгЮϜ ЙЎнЮϜ еуЃϳϦ сТ ϹКϝЃϦ сϧЮϜ ϣуЮϝϫгЮϜ

ев бугЋϧЮϜ ϣуЯгК ϥгϦ ϹЧЮ .ϟЂϝзгЮϜ ϥЦнЮϜ сТ ϣЋϧϷгЮϜ ϤϝлϯЮϜ пЮϖ ϤϝвнЯЛгЮϜ    ЭвϝЫϦ Ьы϶  ϤϝжϝуϡЮϜ ϢϼϜϸϖ нуϯЮϜ-  ϣужϝЫв

ϼϜϽЧЮϜ ϺϝϷϦϜ ϤϜмϸϒм ϢϝЪϝϳгЮϜ ϤϜмϸϒм   ЭтϹЛϦ Йв ЭгзЮϜ ЭгК ϣКнгϯв ϣувϾϼϜн϶ аϜϹϷϧЂϜ пЯК сзϡв ϭвϽϡв сгЯК ϞнЯЂϓϠ

ϟЂϝзϧЮ ϣвϾϼϜнϷЮϜ иϻк ЭгКм ϽЊϝзК    ϢϼϜϸш ЬϝЛУЮϜ аϜϹϷϧЂъϜ ХуЧϳϦϣуϚϝгЮϜ ϸϼϜнгЮϜ  )Saleh, 2014(.    ЩЯϧгϦ  иϻк

ЮϜ  ϣувϾϼϜнϷϢϼϹЧЮϜ    пЯК ш ϝлϦϼϜϸϖм ϤϝжϝуϡЮϜ ϹКϜнЦ ϿтϿЛϦев ϣКнгϯв Ϭϝϧж  ЬнЯϳЮϜ   сЯЛУЮϜ ϥЦнЮϜ сТ ϣуЮϝЛЮϜ ϢϸнϯЮϜ ϤϜϺ  

Ю  еуЃϳϧ  ϣЯЫЇв  .ϹуЧЛϧЮϜ  ϣПЮϝϡЮϜ  сϚϝгЮϜ  ЙЎнЮϜϦ  ϹгϧЛ  иϻк  ϣувϾϼϜнϷЮϜ  пЯК  ϤϜ̭ϜϽϮϖ  еуЃϳϦ еуϠ  ЙгϯϦ  ϣтϼϜϽЫϦ

  ϣϡЂнϳгЮϜ ϬϺϝгзЮϜм ϣжϝϧгЮϜ пЯК ϣузϡгЮϜ ϣУЯϧϷгЮϜ ϣугуЗзϧЮϜм ϣуϦϝуЯгЛЮϜ ϤϝуϯуϦϜϽϧЂъϜ ̳ϧЮ ̵уϡ  ϼнЋЮϝϠ е  ϢϸϹЛϧгЮϜ еуϠ ϤϝТыϧ϶ъϜ

 иϻкЬнЯϳЮϜ ЙЦϜнЯЮ ϝлϧЧϠϝГв оϹвм . 

  ϝлЫуϡ̮̮ ЇϦ бϧ̮̮ т сЫувϝзтϹ̮̮ ЮϜ ϬϺн̮̮ гзЮϜ Ͻ̮̮ ЊϝзК еу̮̮ уЛϦм ϹтϹϳϦ ϹЛϠ  ̯ϝ̮̮Лв ϝ̮̮лϯвϸм  Х̮̮ Ђϝзϧвм Э̮̮ вϝЫϧв ЭЫ̮̮ ЇϠ ϤϜмϸцϜ Й̮̮ в

  ϤϝузЧϧЮϜм ϻ϶цϜ Йв ϣуЯгЛЮϜ ϣуϯлзгЮϜ ϻуУзϦ ЭϲϜϽв ЙугϮ егЎ ϣ̮̮ ЂϝуЂ бу̮̮ ЗзϦм сжϝ̮̮ ЫгЮϜм с̮̮ ϛуϡЮϜ Бу̮̮ ГϷϧЮϜ :Х̮̮ уЧϳϦ дϝϡ̮̮ ЃϳЮϝϠ

цϜ аϜϹϷϧЂϜшϝЪ) Ќϼм ̯ϝуЯϳв сжϜϽгЛЮϜ ϼнГϧЮϜм дϝЏуУЮϜ ϽГ϶ ХАϝзв еК дыКϖ(̯ϝ̮̮угуЯЦ ̪ иϝ̮̮ угЮϜ ϤϝвϜϹϷϧ̮̮ ЂϜ бу̮̮ ЗзϦм ϢϼϜϸϖ

м йϧлϮϜнв БГ϶ ЭуЫЇϦм дϝЏуУЮϜ ХАϝзв ϹтϹϳϧЪ)ϒ(ϨнЯϧЮϝϠ бЫϳϧЮϜ ϟуЮϝЂ ̪   ϽГ϶ ϢϼϜϸϖ  дϝЏуУЮϜевϜϿϧгЮϜ   Ѝ̮̮ ЛϠ Э϶ϜϹϦ Йв

м (ϣ̮̮ϛϠмцϜ сЇУϦ ̪̯ыϫв) оϽ϶цϜ ϽАϝϷгЮϜ ̮ ̮зК ϕ̮̮ ϡзϧЮϜй  иϽ̮̮ ГϷЮ ЌϽ̮̮ ЛϧЮϜ БϚϜϽ̮̮ ϶ бу̮̮ ЗзϦм  шϜ Х̮̮ уϡГϦмϽ̮̮ ЫϡгЮϜ ϼϜϻ̮̮ ж ̪ ϣ̮̮ жмϽгЮϜ

  ϣϧϠϝϫЮϜ ϤϝжϝуϡЮϜ Йв ЭвϝЛϧЮϜ сТ ϣϡЂϝзгЮϜϢϽ̮̮ уПϧгЮϜмЩ̮̮ЮϺ п̮̮ЯК ̯̭ϝ̮̮зϠ . ̪ бϧ̮̮ т  ϖ ̯ϝ̮̮ужϐ Ё̮̮ЫЛϦ с̮̮ϧЮϜ ϣ̮̮КнзϧгЮϜ Ϥϝкнтϼϝзу̮̮ЃЮϜ Ϭϝ̮̮ϧж  ï 

ϼϜϽгϧЂϝϠм  -  ЮϜм сϚϝгЮϜ ЙЎнЯЮ сОϜϽУЮϜ ЭуϫгϧЮϜм сЧуЧϳЮϜ ЙЎнЮϜ  ϽАϝϷгϣЛЦнϧгЮϜ ̪  ̯ϝгЯК  ϒ сЮϝϳЮϜ ϝлЛЎнϠ ϣтϹуЯЧϧЮϜ ФϽГЮϜ д

ЩЮϺ пЯК ϢϼϹЧЮϜ ϝлЋЧзϦм ϽЧϧУϦ )Saleh, and Allaert, 2009( . ϣ̮̮ ЯϫвцϜ Ѝ̮̮ ЛϠ ϣ̮̮ уЮϝϧЮϜ ϢϽ̮̮ ЧУЮϜ ЌϽЛϦ бϧ̮̮ т с̮̮ ϧЮϜ ϣ̮̮ уЧуϡГϧЮϜ

  ϽгϧЃв ЭЫЇϠ ϝкϽтнГϦм ϝлуЯК ЭгЛЮϜ  ЍЛϠ сТ ϣуЯгЛЮϜ ϣуϯлзгЮϜ иϻк ϻуУзϦ Ьнϲ.ϣтϼнЃЮϜ ϣуЯϲϝЃЮϜ ϣЧГзгЮϜ ев ̭ϜϿϮϒ 

 

7-  :ϣЯЊϝϳЮϜ ϭϚϝϧзЮϜ 
  аϹϷϧЃтсЫувϝзтϹЮϜ ϬϺнгзЮϜ   ϣ̮̮ уТϜϽПϯЮϜ ϣ̮̮ ЧГзгЮϜ Э̮̮ вϝЪ п̮̮ ЯК ϣ̮̮ КϾнгЮϜ ϣϡЦϜϽгЮϜ ϤϝГϳв ев ϣЫϡІ сЯЛУЮϜ евϿЮϜ сТ

 сЯϲϝЃЮϜ ЌнϳЯЮ ϣЫϡЇЮϜ иϻк ЭЋϧϦ .рϼнЃЮϜ с̮̮ Т ϹКϝ̮̮ ЃϦ Ͻгϧ̮̮ Ѓв ЭЫ̮̮ ЇϠ ϣ̮̮ ЦнϪнв Ϥϝ̮̮ внЯЛв еувϓ̮̮ ϧЮ ϣ̮̮ тϿЪϽв Ϥϝ̮̮ жϝуϠ ϢϹ̮̮ КϝЧϠ

 с̮̮ Т еу̮̮ ϡв н̮̮ к ϝ̮̮ гЪ дϝ̮̮ ЏуУЮϜ Ϝϻ̮̮ к ХТϜϽт рϻЮϜ ϣуТнϯЮϜм ϣуϳГЃЮϜ иϝугЯЮ сϛуϡЮϜ ϨнЯϧЮϜ ϽГ϶ ϣϡЦϜϽвм дϝЏуУЮϜ ϣϪϼϝЪ ϣлϮϜнв

ЭЫЇЮϜ 8 )2018Kabili,  .(  ϣ̮̮ ϪϼϝЪ ϢϼϜϸϖ Э̮̮ ϲϜϽв ϣ̮̮ ЯуА ϼϜϽгϧ̮̮ ЂϝϠ ϣϳуϳ̮̮ ЋЮϜм ϣ̮̮ ЧуЦϹЮϜ ϤϝвнЯЛгЮϜ еувϓϧϠ ϬϺнгзЮϜ Ϝϻк анЧт

 Й̮̮тϾнϦ Ϲ̮̮зК ϣ̮̮узвϿЮϜ ФϼϜн̮̮УЮϜ Љу̮̮ЯЧϦ РϹ̮̮лϠ ̱Ьϝ̮̮ϧϧвм сЯ̮̮ЃЯЃϦ ЭЫ̮̮ЇϠ ̯ϝ̮̮ужϐ ϝ̮̮лϧϯЮϝЛвм Ϥϝ̮̮жϝуϡЮϜ АϝϡзϧЂϜм ЭуЯϳϦ бϪ ̪дϝЏуУЮϜ

 ϝ̮̮ Џтϒ .сϚϝ̮̮ гЮϜ Й̮̮ ЎнЮϜ ϸϹ̮̮ лϦ с̮̮ ϧЮϜ ϤыЫ̮̮ ЇгЮϜ ИϜн̮̮ жϒ Ϲ̮̮ тϹϳϦ сТ ϣуЮϝЛУϠ ϝкϼϝгϫϧЂϜм ϝлЮϝгЛϧЂϜ бугЛϦм ϤϝуГЛгЮϜ ЈыϷϧЂϜм

 Х̮̮ Тм Ϥϝ̮̮ уГЛгЯЮ ϸϹ̮̮ ϯϧв Ϭϝ̮̮ ϧжш ϣ̮̮ ЛϠϝϧв ϣуϯуϦϜϽϧ̮̮ ЂϜ ̭ϝ̮̮ зϠм Э̮̮ уϫгϦм ̪̭ϝ̮̮ Г϶ъϜ ϼϝ̮̮ ЇϧжϜ ϸϝЛϡϧ̮̮ ЂϜм ϟ̮̮ зϯϧϠ ϬϺн̮̮ гзЮϜ Ϝϻ̮̮ к ϹКϝЃт

 с̮̮ ϧЮϜ ϝлϦϝУ̮̮ Њм ϝ̮̮ лКϜнжϒм ϤϝуГЛгЮϜ ϣЦϸ ϽтϹЧϦм ЭуЯϳϦ БуЃϡϧЮ ϟуϯϧЃϦ ϣгϚыв ϤϝвнЯЛв ϢϹКϝЦ ϽтнГϦм ̪сϦϝвнЯЛв ЬнЪнϦϽϠ

 бКϹ̮̮Ю е̲уЛΖ̮̮ЂнгЮϜ Ͻу̮̮ЃУϧЮϜм Э̮̮уЯϳϧЮϜ Йв ϝлЯуϫгϦм ϣуЎϽО ϣуГϚϜϽ϶ ϤϝКϝГЦ ̭ϜϿϧϮϜм ̪ϽГϷЮϜ ϣЛуϡА ϽтϹЧϦ сТ ϣтϼмϽЎ ϹЛ̳Ϧ

ϼϜϽЧЮϜ ϺϝϷϦϜ ϤϝуЯгК )2018Kabili,  (.   
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  ЬЪІмн  .ЮϜ ϣтвЦϼЮϜ ϣАтϼ϶ϼϝлжчЮ   сТ сЮϝвІЮϜ ϼтϠЪЮϜ ϼлжЮϜ Ќмϲ сТ иϝтвЮϜ ϤϝЛвϮϦЂв Йв ϢϼтПЊЮϜм ϣЂтϚϼЮϜ

тϼмЂЮϜ ϣтЯϲϝЂЮϜ ϣЧАжвЮϜ) ϣKabili,  2018 .( 

 
 
 

7-1  сЮϝгЇЮϜ ϽуϡЫЮϜ ϽлзЮϜ Ќнϲ сТ сϚϝгЮϜ дϾϜнϧЮϜ ϹтϹϳϦ: 

   ϬϺнгзЮϜ ϹКϝЃт  сЫувϝзтϹЮϜпЯК    ϣЯвϝЫϧгЮϜ ϢϼϜϸшϜ бКϸ  сТ иϝугЯЮ  ϽуϡЫЮϜ ϽлзЮϜ ЌнϲсЮϝгЇЮϜ   ϢϹК ϽтнГϦ Ьы϶ ев

  ЌнϳЮϜ Ϝϻк сТ сϚϝгЮϜ дϾϜнϧЮϜ ϹтϹϳϧЮ ϣϡЂϝзв ϤϝкнтϼϝзуЂт рϻЮϜ  ϣуϳГЃЮϜ иϝугЮϜ) ϣтϹуЯЧϧЮϜ иϝугЮϜ ϼϸϝЋв ЭгЇ-  (ϣуТнϯЮϜ ̪ 

ϣуКϝзЋЮϜ) ϣтϹуЯЧϧЮϜ ϽуОм  ̪ϣуКϜϼϿЮϜм   ϤϝвϜϹϷϧЂъϜм ̪ϣуТнϯЮϜ иϝугЮϜм ϣуϳГЃЮϜ иϝугЮϜ дϾϝϷвм ̪(сϳЋЮϜ РϽЋЮϜм

 ΗϹЛ̳т .(ШылϧЂъϜм ϞϽЇЮϜ) иϝугЯЮ ϣуЮϿзгЮϜ    ϽлзЮϜ  сЮϝгЇЮϜ ϽуϡЫЮϜ  иϝугЮϜ ϼϸϝЋв бкϒ ев ϣуЦϺыЮϜ ϣЗТϝϳв ЬϝгІ сТ ЙЧт рϻЮϜ

  ЬнГϠ сЯϲϝЃЮϜ ЌнϳЮϜ сТ56    иϝЋЦϒ ХТϹϧϠм ̪бЪ40  а3/  ϣϲϝЃгϠм ϣужϝϪ929.67  бЪ2  ЫЇЮϜ сТ еуϡв нк ϝгЪЭ  12 

)Kabili,  2018.(    ϤϝкнтϼϝзуЂ ϹтϹϳϧϠ сЫувϝзтϹЮϜ ϬϺнгзЮϜ анЧтъ ϣУЯϧϷв сТ ϻ϶ϓϦ сϧЮϜ ЭϡЧϧЃгЮϜ сТ иϝугЮϜ аϜϹϷϧЂ

:Эϫв ϣуϚϝгЮϜ ϸϼϜнгЯЮ ϣЮϝ̵ЛУЮϜ ϢϼϜϸшϜ ϤϝϡЯГϧв ев ϹтϹЛЮϜ ϼϝϡϧКъϜ    ϹтϹϳϦ ϣугЪм ϢϸнϮ ϤывϝЛгϠ ϣЧЯЛϧгЮϜ ЭуПЇϧЮϜ ϤϝуЯгК

ЮϜ ϽутϝЛв ϤϝЪϝлϧжъ сЧуЧϳЮϜ ϥЦнЮϜ сТ ϣϡЦϜϽгЮϜ еуЃϳϧЮ иϝугЮϜ̪иϝув ЙгϯϧЃв ЭЫЮ ϢϸϹϳгЮϜ Ϣϸнϯ    сϧЮϜ иϝугЮϜ ϢϸнϮ ϣЮϝϲ ϹтϹϳϦ

̪ϹуЛϡЮϜм ϟтϽЧЮϜ оϹгЮϜ пЯК иϝугЮϜ ЙЎнЮ ϣуЮϝϧϧгЮϜ ϤϜϽуПϧЮϜ ϼнГϦ блТ сТ ϹКϝЃϦ    пЯК ϽϪϕϦ сϧЮϜ ϼϸϝЋгЮϜм ϞϝϡЂцϜ ϹтϹϳϦ

ϵЮϜ ̪иϝугЮϜ ϣуКнж ϤϜϽуПϦ )Saleh & Allaert, 2007 .(    

 

7-2    :ϣуϚϝгЮϜ ϼϸϝЋгЮϝϠ ϣГуϳгЮϜ ϣЂϝЃϳЮϜ ХАϝзгЮϜ ϣГтϽ϶ ϹтϹϳϦ 

  ϹтϹϳϧϠ ϬϺнгзЮϜ Ϝϻк анЧтï  сТ ϣуϚϝгЮϜ ϸϼϜнгЮϜ ϢϼϜϸш ϣуЯгЛЮϜ ϣуϯлзгЮϜ ев ̯Ϝ̭ϿϮ йУЊнϠ   ϣтϼнЃЮϜ ϣуЯϲϝЃЮϜ ϣЧГзгЮϜï 

  сТ ϼϜϽЧЮϜ ИϝзЊ бКϹϦ ϣг̴̵уЦ ϢϜϸϒ ϣГтϽϷЮϜ иϻк ̵ϹЛ̳Ϧ .ϣуϚϝгЮϜ ϼϸϝЋгЮϝϠ ϣГуϳгЮϜ ϣЂϝЃϳЮϜ ХАϝзгЮϜ ϣГтϽϷЮ ϢϹК ϤϝкнтϼϝзуЂ

  ЙзЋв мϒ ϢϝУЋв Эϫв) ϣϪнЯгЮϜ ϼϸϝЋгЮϜ ϤϜϺ ϤϑЇзгЮϜ ев еуЛв Инж ̭ϝзϠ дϝЫвϥзгЂшϜ ϣуϚϝгЮϜ ϸϼϜнгЮϜ пЯК ϽуϪϓϧЮϜ дмϸ (

  ЭЫЇЮϜ сТ еуϡв нк ϝгЪ ϢϼмϝϯгЮϜ13.  ) сзЧϧЮϜ аϹϷϧЃгЮϜ еЫгϧуЂ ϤϝкнтϼϝзуЃЮϜ иϻк пЯК ЬнЋϳЮϜ ϼнТTechnical 

User РϜϹкцϜ Йв ЭвϝЛϧЮϝϠ ϣϡЂϝзв ϽϫЪцϜ нтϼϝзуЃЮϜ ϼϝуϧ϶Ϝм ̪ϤϝкнтϼϝзуЃЮϜ иϻлЮ ϣУЯϧϷгЮϜ ϭϚϝϧзЯЮ ϣтϼнТ ϤϝжϼϝЧв ̭ϜϽϮϗϠ (

ϜϼϝϡϧКъϜ ев ϹтϿв Йвм ̯ϝЏЛϠ ϝлЏЛϠ ϹЎ ϣЃТϝзϧгЮϜ  ев ̱ЬϝК онϧЃв пЯК бгЋгЮ ϣϡЃзЮϝϠ пϧϲ ЭуϳϧЃгЮϜ ев днЫт ϸϝЫт .Ϥ
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  ϢϼϹЧЮϜ пЮϖ ϽЧϧУϦм ̪ϝлЯгЪϓϠ ϣЮϝϳЯЮ сϚϽгЮϜм сжϝЫгЮϜ ЭуϫгϧЮϜ ϽТнϦ ъ сϧЮϜ ϣуЮϝϳЮϜ ФϽГЮϜ аϜϹϷϧЂϝϠ Эϲ ЭЏТϒ ϸϝϯтϖ ϢϽϡϷЮϜ

  ̯ϜϹуϮ ̯̭Ϝϸϒ ХЧϳт рϒ) ̯ϝтнЦ сϚϝлзЮϜ бугЋϧЮϜ днЫт дϒ ϟϯт .ϝлзуЃϳϦ ϸϜϽгЮϜ "аϝгϧкыЮ ϢϽуϫгЮϜ" ϣϚϼϝГЮϜ ϤъϝϳЮϜ ϼϝуϧ϶Ϝ пЯК

 ϢϝКϜϽв Йв ̯ϝЏтϒ еЫЮм ̪пЯϫгЮϜ ϣуЮϝϳЮϜ РмϽЗЮϜ сТ БЧТ ЁуЮ рϒ) ̯ϝгтϹϧЃвм ̪(ϣуϛуϡЮϜ РмϽЗЮϜ ев ЙЂϜм ФϝГж пЯК

) (ϣϛуϡЮϜ ϽуПϦ ϹЛϠ ЭлЃЮϜ СуЫϧЮϜ ϱуϧт рϒ) ̯ϝжϽвм ̪(ϝуϮнЮмϼϹулЮϜм ϴϝзгЮϜ ϽутϝЛв сТ ϣЛЦнϧгЮϜ ϤϜϽуПϧЮϜSaleh & Allaert, 

2008b  .( 

 

 

 

   ЬЪІмоЛЦмϦвЮϜ ϢϼϼЎϦвЮϜ ϣтКϜϼϾЮϜ ХАϝжвЮϜм ϣтЦϺыЮϜ ϣжтϸвЮ свϝДжЮϜ ϼтО ЙЂмϦЮϜ .) ϣSaleh and Allaert, 

2011.( 
 

 

 ̵рϒ пЯК   иϻ̮̮ к п̮̮ Юϖ Ϲзϧ̮̮ ЃϦ сϧЮϜ ϣЯтϹϡЮϜ БГϷЯЮ сжϝЫгЮϜ ЭуЯϳϧЯЮ ϤϝвнЯЛгЮϜм ϤϝжϝуϡЮϜ ев ϽуϫЫЮϜ пЮϖ ϣϮϝϲ Шϝзк ̪Ьϝϲ

 сЯϡЧϧЃгЮϜ аϜϹϷϧЂъϜ блТ сТ ϣгЂϝϲ ̵ϹЛ̳Ϧ сϧЮϜм ̪ϣуЛгϧϯгЮϜ ϤϜϼнГϧЮϜ пЯК ϝкϔϝзϠ бϦ сϧЮϜ ϣтϸϝЋϧЦъϜ ϤϝкнтϼϝзуЃЮϜм ϬϺϝгзЮϜ

иϝугЮϜ ϼϸϝЋгЮ аϜϹϧЃв ЭЫЇϠ ϝлϦϼϜϸϖм )Saleh, 2014( ̵дϖ ̪ЬϝϫгЮϜ ЭуϡЂ пЯК .  ϟ̮̮ ЂϝзгЮϜ ϥ̮̮ ЦнЮϜ с̮̮ Т ϤϝжϝуϡЮϜ пЯК ЬнЋϳЮϜ

 ϝлϧϲϝ̮̮Ѓв ϥУКϝЏϦ сϧЮϜ ϣуЦϺыЮϜ ϣзтϹв сТ ϣуТнϯЮϜ иϝугЮϜ ϞнЃзв онϧЃвм ϣϲнЯгЮϜ ϣϡЦϜϽв сТ ̯ϜϹϮ ̯ϜϹуУв днЫт4  с̮̮ Т ϤϜϽ̮̮ в

  ев ЭЦϒ40    .̯ϝвϝК ϬϺн̮̮ гзЮϜ ϹКϝ̮̮ Ѓт ̪ϣ̮̮ уϚϝгЮϜ ϸϼϜн̮̮ гЮϜ иϻ̮̮ лϠ ϣ̮̮ ЧЯЛϧгЮϜ Ϥϝ̮̮ внЯЛгЮ сжϝ̮̮ уϡЮϜ б̮̮ ЂϽЮϜ Ϥϝ̮̮ ГГϷв ϼмϸ пЮϖ ϣТϝЎшϝϠ

 ϣ̮̮ уКϜϼϿЮϜ ХАϝ̮̮ згЮϜ Э̮̮ ϫв ϣГ̮̮ ЇжцϜ иϻ̮̮ к е̮̮ К ϣ̮̮ ϯϦϝзЮϜ ϣ̮̮ ϪнЯгЮϜ ХАϝ̮̮ згЮϜм с̮̮ ЎϜϼцϜ ϤϝвϜϹϷϧ̮̮ ЂϜ ϣГЇжϒ ϹтϹϳϦ сТ сЫувϝзтϹЮϜ

  сϧЮϜ ϣуКϝзЋЮϜм ϟϡ̮̮ЃϠ ϢϹтϜϿϧв АнПЏЮ ϝлЎϽЛϧЮ рϼнЃЮϜ сЯϲϝЃЮϜ буЯЦшϜ сТ ϣуТнϯЮϜ иϝугЮϜ ϸϼϜнв ϼ̵ϽЏϦ ϣуЯϠϝЦ ев ϤϸϜϾ

ЫЇЮϜ сТ еуϡв нк ϝгЪ АϽУгЮϜ аϜϹϷϧЂъϜ Э13. 
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8- ЮϜϷϣЊы: 

ЮϜ ЬнЊнЮϜ дϝгЎ Эϫгт  ϽгϧЃгЮϜм бϚϜϹЮ ϣ̮̮ уТϝЫЮϜ Ϣϸн̮̮ ϯЮϜ ϤϜϺ иϝ̮̮ угЮϜ пЮϖ ̯ϜϽ̮̮уϡЪ ̯ϝтϹ̮̮ϳϦ дϝ̮̮ЃжшϜ ϣϳ̮̮Њм Ϣϝ̮̮уϳ е̮̮ вм ̪

 ̱ЙЦнϧв ϽуОм ̯ϜϹϮ ̯ϜϽуПϧв иϝугЮϜ ϽТϜнϦ ϱϡЋт дϒ ЭϮϝЛЮϜ ϟтϽЧЮϜ сТ ϱϮϽгЮϜ ̪ м ϹтϜϿϧгЮϜ ϹтϹЇЮϜ ϽуϪϓϧЮϜ Йв ϝгуЂъ ϣϛϠмцϜ сЇУϧЮ

мвцϜ  Йв евϜϿϧгЮϜ ЌϜϽм ϣ̮̮ уЛуϡГЮϜ ϨϼϜн̮̮ ЫЮϜ ИнЦм  ϽуϪϓ̮̮ ϦϜϣ̮̮ угЮϝЛЮϜ иϝ̮̮ угЮϜ Ϣϼмϸ п̮̮ ЯК с϶ϝ̮̮ згЮϜ Ͻ̮̮ уПϧЮ.   иϻ̮̮ к ϣ̮̮ лϮϜнв ϟ̮̮ ϯт

 с̮̮ гЯЛЮϜ ϩ̮̮ ϳϡЮϜ п̮̮ ЯК Ͽ̮̮ уЪϽϧЮϜ Ьы̮̮ ϶ ев ϱϮϝж сЯгК ϞнЯЂϓϠ ϣуϚϝгЮϜ ϸϼϜнгЮϜ пЯК ϽуГ϶ ЭЫЇϠ ϽϪϕϦ сϧЮϜ ϣЃуϚϽЮϜ ϤϝтϹϳϧЮϜ

  сТ ЭЏТϒ ЭЫЇϠ ϤϜϼϹЧЮϜ ̭ϝзϠ ϢϸϝКϗϠ ϣвнКϹв ϣуЯгК ЬнЯϲ ϸϝϯтϜ сТ рнгзϧЮϜ сЧуϡГϧЮϜ ϨϼϜн̮̮ ЫЮϜ иϻк ев ̭ϝлϧжъϜ ϹЛϠм Ьы϶

 Х̮̮уЧϳϦ Ьы̮̮϶ е̮̮в иϝ̮̮угЯЮ ϬϽ̮̮ϳЮϜ ЙЎнЮϜ Ϝϻк ϣлϮϜнв сТ Ϣ̭ϝУЫϠ ϹКϝЃ̳Ϧ ϣуЧуϡГϦ ϣугЯК ϣуϯлзв ϣЦϼнЮϜ иϻк ϥЎϽК .ϣϛϠмъϜм

 ϤϝвϾцϜм ϨϼϜнЫЮϜ Ьы϶ ϣтϼнЂ сТ ϣуϚϝгЮϜ ϸϼϜнгЯЮ бтϹϧЃгЮϜ ϽтнГϧЮϜм БуГϷϧЮϜ еуЃϳϦ пЯК ϣузϡв ϣжϽв ϢϼϜϸϖкϹ̮̮ ЛϠ ϝ̮̮ вмϝ ̪

  ХуϡГϦ ϣужϝЫвϖ ЙвсТ ЩЮϺ   .ϣтϼн̮̮ ЃЮ йϠϝ̮̮ ЇгЮϜ с̮̮ ϛуϡЮϜ ЙЎнЮϜ ϤϜϺ ЬмϹЮϜ ев ϝкϽуОм ϣуϠϽЛЮϜ ЬмϹЮϜϻ̮̮ к Ϲ̮̮ ЪϕϦи  п̮̮ ЯК ϣ̮̮ ЂϜϼϹЮϜ

 ϣуϚϝгЮϜ ϸϼϜнгЯЮ ϣЯвϝЫϧгЮϜ ϢϼϜϸшϜ бКϸ сТ ϣуϦϝвнЯЛвнуϯЮϜ ϤϝузЧϧЮϜм ̪сКϝзГЊъϜ ̭ϝЪϻЮϜ ϤϝувϾϼϜн϶ ϸϝгϧКϜ ϢϼмϽЎм ϣугкϒ

.ϣтϹуЯЧϧЮϜ ФϽГЮϝϠ ϣжϼϝЧв "ϝкϹЛϠ ϝвм ϤϝвϾцϜ Ьы϶ сТ ϣтϼнЃЮϜ ϣуЯϲϝЃЮϜ ϣЧГзгЮϜ сТ  
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Abstract  

Mesquite (Prosopis juliflora) is a global invasive plant threatening native floral diversity and 

agricultural lands in arid and semi-arid areas where it has been flourishing extensively. 

Nevertheless, its potential effects on the indigenous trees in such areas have been overlooked. 

Here, seeds of two predominant plants (Prosopis cineraria and Vachellia tortilis) were exposed 

to aqueous leaves/pods extracts (10 and 100 mg/L) of P. juliflora , and the geminated seedlings 

were allowed to grow for 28 days. Seed germination and seedlings growth of both species were 

not significantly affected by the presence of aqueous extracts. While the exposed V. tortilis 

seedlings had higher content of chlorophylls a and b particularly with pod extracts, an increased 

carotenoids content was observed for P. cineraria seedlings. As indicated by proline levels, 

neither P. cineraria nor V. tortilis seedlings appeared to be stressed by P. juliflora  extracts. The 

low levels of extracts employed as well as exclusion of organic-soluble allelochemicals in 

aqueous extracts may not impede processes responsible for root elongation and shoot 

development of the studied plants. Our reported inconsistent findings urge for further studies to 

be carried out in field soils sampled near or under the canopy of P. juliflora . 

 

 

 ЉϷЯгЮϜ 

ϥуЫЃгЮϜ (Prosopis juliflora)   йϡІм ϣЯϲϝЧЮϜ ХАϝзгЮϜ сТ ϣуКϜϼϿЮϜ сЎϜϼцϜм сϦϝϡзЮϜ ИнзϧЮϜ ϸϹлт рϾϝО сгЮϝК Ϥϝϡж нк

 .ХАϝзгЮϜ иϻк сТ ϣуЯϳгЮϜ ϼϝϯІцϜ пЯК ϣЯгϧϳгЮϜ иϼϝϪϐ еК сЎϝПϧЮϜ бϦ ϹЧТ ̪ЩЮϺ Йвм .ЙЂϜм ФϝГж пЯК ϽкϸϿт ϩуϲ ϣЯϲϝЧЮϜ
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) РϝПЮϝϠ ϣЯϫгϧгЮϜм ϤϝϛуϡЮϜ иϻк сТ ϢϹϚϝЃЮϜ ϤϝϦϝϡзЮϜ ев еузϪϜ ϼмϻϠ ЍтϽЛϧϠ ϝлϠ ϝзгЦ сϧЮϜ ϣϠϽϯϧЮϜ ЉϷЯϧϦProsopis 

cineraria( ) ϽгЃЮϜмVachellia tortilis(  ) ϥуЫЃгЮϜ дмϽЦ / ФϜϼмц ϣуϚϝгЮϜ ϤϝЋЯϷϧЃгЯЮ10  м100   ϹЛϠ .(ϽϧЮ / бПЯв

  ϢϹгЮ нгзϧЮ ϤыϧЇЮϜ ϥЪϽ̳Ϧ ̪ϤϝϡжшϜ28   .ϣуϚϝгЮϜ ϤϝЋЯϷϧЃгЮϜ ϸнϮнϠ еуКнзЮϜ ыЫЮ ϤыϧЇЮϜ нгжм ϼмϻϡЮϜ Ϥϝϡжϖ ϽϪϓϧт бЮм .̯ϝвнт

ϤыϧІ дϒ еуϲ сТ ЭуТмϼнЯЫЮϜ ев пЯКϒ ϣϡЃж пЯК ϤнϧϲϜ ϽгЃЮϜ ϒ мдмϽЧЮϜ ϤϝЋЯϷϧЃгЮ ϥЎϽЛϦ сϧЮϜ Ϟ  ̪ ϣЗϲыв бϦ    ϢϸϝтϾ

ϤыϧІ сТ ϤϝзуϦмϼϝЫЮϜ онϧϳв сТ   пЯК ̭ϝзϠ.РϝПЮϜдϒ мϹϡт ъ ̪еуЮмϽϡЮϜ ϤϝтнϧЃв  ϽгЃЮϜ мϒ РϝПЮϜ ϤыϧІ   ϸϝлϮщЮ ϥЎϽЛϦ ϹЦ

ϤϝЋЯϷϧЃв ϣГЂϜнϠ .ϣуϚϝгЮϜ ϥуЫЃгЮϜ  ϣуϚϝугуЫЮϜ ϸϜнгЮϜ ϸϝЛϡϧЂϜ ЩЮϻЪм ϣвϹϷϧЃгЮϜ ϤϝЋЯϷϧЃгЮϜ ев ϣЏУϷзгЮϜ ϤϝтнϧЃгЮϜ дϖ

  ϣтнЏЛЮϜ  ϽуПЮϜ  бКϜϽϡЮϜ ϼнГϦм ϼмϻϯЮϜ ϣЮϝГϧЂϜ еК ϣЮмϕЃгЮϜ ϤϝуЯгЛЮϜ ХуЛϦ ъ ϹЦ ϣуϚϝгЮϜ ϤϝЋЯϷϧЃгЮϜ сТ дϝϠмϻЯЮ ϣЯϠϝЦ

 ϻ϶ϒ бϦ сϧЮϜ ϣужϜϹугЮϜ ϣϠϽϧЮϜ сТ ϤϝЂϜϼϹЮϜ ев ϹтϿв ̭ϜϽϮϖ пЯК ϝлуЮϖ ϝзЯЊнϦ сϧЮϜ ϣЧЃϧгЮϜ ϽуО ϭϚϝϧзЮϜ ϩϳϦ .ϣЂмϼϹгЮϜ ϤϝϦϝϡзЯЮ

 мϒ ев ϞϽЧЮϝϠ ϝлзв ϤϝзуКϥуЫЃгЮϜ ϼϝϯІϒ ЭД ϥϳϦ. 

 

Key words: Prosopis juliflora , Prosopis cineraria, Vachellia tortilis, allelopathy, Proline, 

Chlorophylls    

 

1. Introduction  

The convention on Biological Diversity defines invasive alien species (IAS) as those whose 

existence and spread threaten biological diversity because of their high potential for development 

and adaptation outside their usual range or current distribution. Usually, the movement of IAS to 

new habitat for reproduction and wide distribution is the cause driving biological invasions 

(Mack et al., 2000). Consequently, they may significantly reduce the abundance of native flora 

and fauna species by affecting the energy transfer of original ecosystem, the balance of nutrient 

recycling and hydrology (Mack et al., 2000). Globally, IAS are considered a major cause of 

environmental change as they increase in abundance and extend distribution (Mack et al., 2000), 

leading to damage to ecosystems, economic activities, and landscapes. 

Mesquite (Prosopis juliflora Sw.) is one of the most harmful global IAS widely spreading in 

most parts of the world (Shackleton et al., 2015). Nowadays, P. juliflora, is found in subtropical 

and tropical regions of Africa, South America, North America, and Southwest Asia and Middle 

East, where it is known as ñalgarobaò or ñmesquiteò (Batista et al., 2018). In Oman, P. juliflora 

is highly adaptable to extreme environmental conditions (e.g. high summer temperatures and 

drought), and grow rapidly and produce massive quantity of seeds. Its seeds are coated in thick 

impermeable pods which help increase seed dormancy and germination when conditions are 

favorable. One of the reasons the growth of P. juliflora tree is not affected by harsh 
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environmental factors is due to its ability to adapt to variable circumstances and likely because of 

a rapid nitrogen fixation associated with its roots (Tajbakhsh et al., 2015). The tree has been 

introduced into many areas including the Arabian Peninsula, including Oman, for various 

reasons, notably desertification control, soil treatment, landscaping, as well as an ornamental 

plant (Ghandafar, 1996). A Few reports stated that it can be used as animal feed (Batista et al., 

2018), however this may not be the case as it is widely spreading and distributing especially in 

the coastal areas of Oman. Nevertheless, this does not exclude that cattle can help spread P. 

juliflora (Whitford and Duval, 2020), probably by enhancing their germination after passing 

through the ruminantôs digestive track. The P. juliflora  can reach 12 meters high and contains 

solitary and sharp thorns, while its branches have binious leaves. Its flowers appear neatly in 

spikes of a light-yellow color and its fruits or pods are indehiscent (Mendes, 1989).  

As an invasive species, P. juliflora competes with local plant species, delay the growth of 

adjacent plants by influencing seed germination and reducing the growth of their vegetative 

parts, and replaces nearby plants and local species (Inderjit et al., 2008; Mwangi and Swallow, 

2005). Such characteristics make P. juliflora a threat to biodiversity. It is believed that secondary 

chemicals, commonly known as allelochemicals, are blamed for driving the invasiveness of 

mesquite. Stems, roots, leaves, seeds, and flowers produce such substances that have been 

demonstrated to negatively affect various plant species (Inderjit et al., 2008; Goel et al., 1989; 

Nakano et al., 2004; Al Abdali et al., 2019; Al Musalmi et al., 2023). This phenomenon is 

referred to as allelopathy. Extracts of different solvents of various parts of P. juliflora have 

exhibited reduction of seed germination, stunted growth and/or mortality of seedlings 

(Nascimento et al., 2014; Al Abdali et al., 2019). 

 

The plant diversity in Oman have been exposed to increasing threats mainly habitat loss due to 

increased use of land for industry, housing, and roads, as well as the increase in livestock and the 

spread of invasive plant species (Ghazanfar, 1997). For example, local Prosopis species (P. 

cineraria) and a closely related species (Vachellia tortilis) are the predominant trees in most of 

Oman with several benefits and ecological services. Whether caused by anthropogenic activities 

or invasive species, loss of vegetation cover may lead to enhanced soil erosion as well as loss of 

the ecosystem services associated with such species. Accelerated distribution and widespread of 

P. juliflora has urged the Omani Government to launch an eradication campaign for this IAS 
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worth of OMR 2.0 million (US$ 5.2 million) in 2016. Nevertheless, how the native species (P. 

cineraria and V. tortilis) respond to the invasive species has not been examined sufficiently. 

Only a few investigations (e.g., Al-Abdali et al., 2019) have been conducted to understand how 

P. juliflora  interferes with the local flora. Here, we are aiming to determine the allelopathic 

effects of aqueous extracts of P. juliflora leaves and pods on seed germination, root length and 

chlorophyll contents of P. cineraria and V. tortilis seedlings, and to measure the levels of 

proline, as stress biomarker, of P. cineraria and V. tortilis seedlings after their exposure to 

aqueous extracts. 

 

2. Materials and Methods  

2.1 Collection and Processing of plant materials 

Leaves and pods of P. juliflora as well as seeds of P. cineraria and V. tortilis were collected 

from northern Oman. At least 3-5 individual trees were sampled to get the specimens (i.e., leaves 

and seed pods) of the three species (P. cineraria; P. juliflora , and V. tortilis). Fresh leaves and 

pods of P. juliflora were dried fully in shade for at least two weeks. Then, leaves were detached 

from the stems and individual leaflets were collected and ground into powder using a coffee 

grinder. Similarly, the dried pods were ground using the grinder. The powdered leaves and pods 

were stored in the fridge at 4 oC until their use.  

 

2.2 Preparations before experiments 

For potting media preparation, sandy soil (from Al Batinah North Governorate) was mixed with 

compost (Potgrond potting substrate with NPK 12:14:24 plus trace elements, and pH 5.5-5.9, 

Holland) in 1:1 ratio to prepare a bulky amount. Three treatments were prepared, namely control 

(mixed soil: compost media alone), 0.5 and 5% w/w of P. juliflora  leaf/pod mixed with soil: 

compost media. Total weight of mixed soil: compost media was determined, and the weight of 

the required leaf/pod powder was then calculated, added and mixed homogeneously. At least 

three replicates were prepared for each treatment, each consisting of ten seeds of P. juliflora  or 

V. tortilis. Seed germination was observed daily and irrigated, if necessary.  
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2.3 Preparations before experiments 

Following the method of Al-Abdali et al (2019), 150 g of powdered leaves and pods were 

dissolved separately in 2.0 L of deionized water and kept in the fridge for 24 hours. Then, the 

solutions were filtered in several steps to get rid of the suspended or undissolved solids. First, the 

solutions were filtered with plastic or tea strainer sieve with stainless steel mesh. Second, the 

strainer was used to filter the solution. Third, a sieve size of 45 µm was used to filter the 

solution. After that, it was filtered using a sieve with the size of 25 µm. Finally, the leaf and pod 

filtrates were centrifuged (Centrifuge 5804, Eppendorf, Germany) at a speed of 4000 rpm for 10 

minutes. The extracts were stored in the fridge prior to freeze-drying. Each sample was 

transferred in small volumes into glass containers and frozen at ï40 oC and then placed in the 

freeze-dryer (LABCONCO®, Canada, North America) for a week to get extract powder or 

flakes. The resultant leaf and pod extract powders were 12.1165 and 11.9884 g, respectively. 

Finally, the powdered extracts were stored in tightly closed, tinted bottles at 4 oC for further 

experiments.  

 

2.4 Exposure of P. cineraria and V. tortilis to P. juliflora extract solutions 

Stock solutions (400 mg/L) were prepared from the lyophilized powdered extracts. About 0.1 

grams of powdered leaf/pod was dissolved in a 250 ml volumetric flask and diluted with 

deionized water to the meniscus. The solutions were stored in the fridge until carrying out the 

experiments. Two different concentrations (10 and 100 mg/L) were prepared from the stock 

solution by dilution with deionized water. Randomly selected seeds of P. cineraria and V. tortilis 

were soaked in the 10 and 100 mg/L of leaf or pod extracts for 48 hours. We refer to the 

treatments as follows: Leaf 10 and Leaf 100, and Pod 10 and Pod 100 for 10 and 100 mg/L leaf 

and pod extracts, respectively. Similarly, seeds of P. cineraria and V. tortilis were soaked in 

deionized water (control). After 48 hours, they were planted in mixed media (1:1 sandy soil: 

compost media). Each treatment was done in three replicates, each with ten seeds.  Seed 

germination were observed on a daily basis and irrigated, if necessary. 
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2.5 Growth parameters of P. cineraria and V. tortilis seedlings 

Seedlings were allowed to grow outside the laboratory (College of Science, Sultan Qaboos 

University, Oman) for 28 days post germination. For P. cineraria experiments, the mean (± 

standard deviation) of temperature, humidity, and wind speed were 28.37 ± 1.62 °C, 62.61 ± 9.52 

% and 5.71 ± 1.57 knots, respectively. For V. tortilis experiments, the average values of 

temperature, humidity, and wind speed were 30.00 ± 1.22 °C, 66.31 ± 10.13 % and 5.84 ± 1.82 

knots, respectively. Seedlings were irrigated daily, if necessary. At the end of the experiments, 

the seedlings were carefully uprooted, and their total fresh mass (in grams) and root length (in 

cm) were recorded using an analytical balance (Analytical Series) and a ruler, respectively. 

Finally, each plant was separately kept in a plastic bag and stored in the freezer (-20 °C) for 

subsequent analysis. Also, the ratio of the length to fresh mass (L/M ratio) was calculated for 

each seedling of each species from all treatments using the specific root length (SRL) equation: 

SRL = L/M. SRL is considered one of the widely used morphological parameters in measuring 

fine roots (Ostonen et al., 2007). 

 

2.6 Chlorophyll contents measurement  

The chlorophylls measurement was carried out according to Lichtenthaler and Wellburn (1983) 

method. The leaves of each individual seedling were weighed using the analytical balance and 

were then ground using mortar and pestle with the addition of 10 ml of 80% acetone (prepared 

from 100% acetone, VWR Chemicals, USA). The homogenized mixture was filtered through 

filter paper (Whatman® filter paper, 9 cm diameter) using vacuum filtration through a Buchner 

funnel. The filtrate of each sample was stored in the refrigerator until reading the absorbance. 

Using a glass cuvette, each sample was scanned at the wavelength range of 450-670 nm using 

the ultraviolet-visible spectrophotometer (UV-3100PC, VWR, USA). The content of chlorophyll 

a (Chl a), chlorophyll b (Chl b) and carotenoids (Cx+c) of P. cineraria and V. tortilis seedlings 

were calculated using the following formula (Sudhakar et al., 2016): 

Chl a (mg/g) = 12.7 (D663) ï 2.69 (D645) x V / 1000 x W 

Chl b (mg/g) = 22.9 (D645) ï 4.68 (D663) x V / 1000 x W 



 

41 

 

Cx+c (mg/g) = [1000 (D470) - 1.9 Chl a ï 63.14 Chl b] / 214 

Where D refers to the measured absorbance values at the specified wavelength.  

2.7 Proline content measurement  

 

The free proline protocol (Bates et al., 1973) was employed to estimate the proline contents of P. 

cineraria and V. tortilis seedlings. Briefly, the stems and roots of the seedling were pooled and 

weighed using an analytical balance and then homogenized in 5 ml of 3% sulfosalicylic acid by 

the mortar and pestle. Then, the homogenate was filtered through the filter paper (Whatman® 

filter paper, 9 cm diameter), using vacuum filtration through a Buchner funnel. After that, 2 ml 

of the filtrate was taken in a test tube and 2 ml of glacial acetic acid with 2 ml of ninhydrin 

reagent were added to the same test tube. Then, the test tubes of the samples were treated 

similarly as described above for the proline standards. The absorbance reading of standards and 

samples were taken at 520 nm against toluene blank using the spectrophotometer. The free 

proline content of P. cineraria and V. tortilis seedlings were estimated by referring to a standard 

curve made from known concentrations of proline and incorporating the estimated readings in 

the following formula (Bates et al., 1973): 

µmoles/g tissue = [{(µg proline/ml) x ml toluene} / (115.5 µg/µmole)] ÷ (g sample / 5)   

 

2.8 Statistical analysis 

The parameters of germination percentage, root length, SRL, fresh mass, chlorophylls content 

and proline content of the seedlings were calculated and graphed using Microsoft Excel software 

(version 2016) and the values were reported as mean ± standard error (SE) for both plant species 

(P. cineraria and V. tortilis). For analyzing the data statistically, SigmaStat software for 

Windows (Version 3.5, Systat) was employed for two-way analysis of variance (two-way 

ANOVA) for comparing parameters between the treatments (control, 0.5% and 5%) and species 

(i.e., P. cineraria and V. tortilis). Data were checked for assumptions (normality and equal 

variance) while performing the two-way ANOVA. In the case of failed tests for normality and/or 

equal variance, transformation of data was carried out using log10, reciprocal or rank. Whenever 

significant differences were detected, post hoc multiple comparisons were conducted using 

Tukeyôs test. The differences were considered significant at P < 0.05. 
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3. Results  

3.1 Effect of P. juliflora  extracts on seed germination and seedlings growth P. cineraria and 

V. tortilis 

Figure 3.1 demonstrates seed germination of P. cineraria and V. tortilis when exposed to P. 

juliflora  leaf and pod extracts at 10 and 100 mg/L. Compared to P. cineraria, an increasing trend 

in germination was observed for V. tortilis particularly for leaf extract (Fig. 3.1). Nevertheless, 

germinations percentages were not significantly different from the control for both species (Two-

way ANOVA, P > 0.05, Fig. 3.1). The germination % of P. cineraria in control and 10 mg/L leaf 

and pod treatments is higher than that for V. tortilis (Fig. 3.1). 

 

Figure 3.1: Germination (%) of P. cineraria and V. tortilis seeds after exposure to P. juliflora  

leaf and pod extracts at two concentrations (10 and 100 mg/L). The values are mean ± SE of n = 

3 replicates/determinations. Within a species, bars sharing the same letter (uppercase for P. 

cineraria and lowercase for V. tortilis) are not statistically different. The asterisk (*) indicates the 

differences between both species in each treatment.  
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Figure 3.2 illustrates the effect of leaf and pod extracts of P. juliflora on the root length of P. 

cineraria and V. tortilis seedlings. On average, the control seedlings of P. juliflora and V. tortilis 

had root length of 5.6 ± 1.9 and 6.3 ± 1.5 cm, respectively. For the treatments, the length ranged 

between 4.8 ± 0.6 to 9.1 ± 2.0 cm (P. juliflora) and 3.6 ± 0.2 to 9.2 ± 1.3 cm (V. tortilis). For 

both species, no significant difference was detected between the control and the treatments 

(Two-way ANOVA, F = 1.591, P = 0.196). In addition, no differences were found in root length 

of both species at various treatments (Two-way ANOVA, F = 2.4 x 10-05, P = 0. 996, Fig. 3.2).  

 

  

Figure 3.2: Root length of P. cineraria and V. tortilis seedlings after exposure to leaf and pod 

extracts of P. juliflora  at two concentrations (10 and 100 mg/L). The values are mean ± SE of n 

= 3 replicates/seedlings. Within a species, bars sharing the same letter (uppercase for P. 

cineraria and lowercase for V. tortilis) are not statistically different.  

 

While no difference was detected between treatments for both species, significant statistical 

differences in specific root length (i.e. root length-to- fresh mass ratio or L/M ratio) were 

revealed between the species (Two-way ANOVA, F = 16.333, P < 0.001, Fig. 3.3). V. tortilis 
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seedlings had significantly higher L/M ratio in both pod extracts (10 and 100 mg/L, P < 0.001, 

Fig. 3.3). 

 

 

 

Figure 3.3: Root length-to-mass ratio (L/M ratio) of P. cineraria and V. tortilis seedlings after 

exposure to leaf and pod extracts of P. juliflora  at two concentrations (10 and 100 mg/L). The 

values are mean ± SE of n = 3 replicates/seedlings. Within a species, bars sharing the same letter 

(uppercase for P. cineraria and lowercase for V. tortilis) are not statistically different. The 

asterisk (*) indicates the differences between both species in each treatment.  

 

When exposed to the extracts of P. juliflora , similar total fresh mass of the P. cineraria and V. 

tortilis seedlings were measured in all treatments (Two-way ANOVA, P > 0.05, Fig. 3.4). 

Interestingly, fresh masses of P. cineraria seedlings were significantly higher than that of V. 

tortilis in all treatments with exception of the control (i.e. leaf or pod extract-free treatment) (P < 

0.05, Fig. 3.4). 

0

20

40

60

80

100

120

Control Leaf 10 Leaf 100 Pod 10 Pod 100

P. cineraria V. tortilis

L
/M

 r
a

ti
o

Treatments (mg/L)

A

A

A

A A

a

a

a

a

a

*

*



 

45 

 

 

Figure 3.4: Fresh mass of P. cineraria and V. tortilis seedlings after exposure to leaf and pod 

extracts of P. juliflora  at two concentrations (10 and 100 mg/L). The values are mean ± SE of n 

= 3 replicates/seedlings. Within a species, bars sharing the same letter (uppercase for P. 

cineraria and lowercase for V. tortilis) are not statistically different. The asterisk (*) indicates the 

differences between both species in each treatment.  

 

3.2 Effect of P. juliflora  extracts on chlorophylls of P. cineraria and V. tortilis seedlings 

After exposure to leaf and pod extracts of P. juliflora, chlorophyll a content of P. cineraria and 

V. tortilis seedlings appeared to have increased significantly from control especially in pod 

extract treatments (Two-way ANOVA, P < 0.001, Fig. 3.5). For instance, P. cineraria seedlings 

exposed to 100 mg/L pod extract contained significantly higher chlorophyll a than those exposed 

to the leaf extracts at 10 mg/L (Fig. 3.3). Although a higher average chlorophyll a content was 

also estimated for V. tortilis seedlings at both concentrations of pod extract, the wide variability 

masked the statistical significance (Fig. 3.3).  
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Figure 3.5: Chlorophyll a content of P. cineraria and V. tortilis seedlings after exposure to leaf 

and pod extracts of P. juliflora  at two concentrations (10 and100 mg/L). The values are mean ± 

SE of n = 3 replicates/seedlings. Within a species, bars sharing the same letter (uppercase for P. 

cineraria and lowercase for V. tortilis) are not statistically different.  

 

Figure 3.6 illustrates the effect of leaf and pod extracts of P. juliflora on chlorophyll b content of 

P. cineraria and V. tortilis seedlings. Chlorophyll b content in P. cineraria showed a reduction 

trend particularly in the presence of pod extracts. Significant differences were reported between 

treatments and species (Two-way ANOVA, F = 3.312, P < 0.05 and F = 24.104, P < 0.001, 

respectively). For example, V. tortilis seedlings in the presence of 10 mg/L pod extract contained 

significantly higher chlorophyll b compared to other treatments (Fig. 3.6). Furthermore, V. 

tortilis seedlings exposed to 10 and 100 mg/L pod extract had significantly higher chlorophyll b 

levels than P. cineraria counterparts (P < 0.001, Fig. 3.6).  
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Figure 3.6: Chlorophyll b content of P. cineraria and V. tortilis seedlings after exposure to leaf 

and pod extracts of P. juliflora  at two concentrations (10 and100 mg/L). The values are mean ± 

SE of n = 3 replicates/seedlings. Within a species, bars sharing the same letter (uppercase for P. 

cineraria and lowercase for V. tortilis) are not statistically different. The asterisk (*) indicates the 

differences between both species in each treatment.  

 

The effect of leaf and pod extracts of P. juliflora on carotenoids content of P. cineraria and V. 

tortilis seedlings is presented in Figure 3.7. Carotenoids content of P. cineraria seedlings 

increased in almost all treatments and seedlings in the 100 mg/L pod extract contained 

significantly higher level of carotenoids than their counterparts in 100 mg/L leaf extract (Two-

way ANOVA, F = 5.163, P = 0.002, Fig. 3.7). No significant difference was detected for 

carotenoids content of within V. tortilis treatments (P > 0.05, Fig. 3.7). 
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Figure 3.7: Carotenoids content of P. cineraria and V. tortilis seedlings after exposure to leaf 

and pod extracts of P. juliflora  at two concentrations (10 and 100 mg/L). The values are mean ± 

SE of n = 3 replicates/seedlings. Within a species, bars sharing the same letter (uppercase for P. 

cineraria and lowercase for V. tortilis) are not statistically different.  

 

 

3.3 Effect of P. juliflora  extracts on proline content of P. cineraria and V. tortilis seedlings 

The proline content in P. cineraria and V. tortilis seedlings under exposure to P. juliflora leaf 

and pod extracts is presented in Figures 3.8. For both species, proline contents of the seedlings 

were similar in all extract treatments with range of 3.97-8.74 µmol/g (P. cineraria) and 8.26-

10.26 µmol/g (V. tortilis) (Fig. 3.8). The exception was that P. cineraria seedlings exhibit an 

average drop in proline content by 50% in the 100 mg/L pod treatment (Fig. 3.8). Nonetheless, 

no significant differences were observed between treatments (Two-way ANOVA, F = 1.696, P = 

0.171). On the other hand, statistical significance was seen between species (Two-way ANOVA, 

F = 8.393, P = 0.006). Significantly lower proline content was estimated for P. cineraria 

seedlings at 100 mg/L pod extract (Fig. 3.8). These seedlings had also substantially lower proline 

content relative to V. tortilis seedlings at the higher level of pod treatment (P < 0.001, Fig. 3.8).  
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Figure 3.8: Proline content of P. cineraria and V. tortilis seedlings after exposure to leaf and 

pod extracts of P. juliflora  at two concentrations (10 and 100 mg/L). The values are mean ± SE 

of n = 3 replicates/seedlings. Within a species, bars sharing the same letter (uppercase for P. 

cineraria and lowercase for V. tortilis) are not statistically different. The asterisk (*) indicates the 

differences between both species in each treatment.  

 

4. Discussion  

Mesquite or P. juliflora  is one of the most invasive plant species in many areas around the world, 

including Oman, where it has been considered a potential threat to native flora and agricultural 

lands. The present study summarizes experiments that were carried out on seed germination and 

seedlings growth of two predominant woody trees (P. cineraria and V. tortilis) when exposed to 

the extracts of the invasive species (P. juliflora ). Following exposure to leaf and pod extracts (at 

10 and 100 mg/L) and germination, P. cineraria and V. tortilis seedlings grew for 28 days and 

exhibited consistent no effect of P. juliflora  extracts with a few exceptions discussed below. 

It was predicted with the presence of P. juliflora , there would be limited seed germinations due 

to presence of allelochemicals from the extracts. However, aqueous extracts of P. juliflora  did 
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not affect the seed germination of both species (P. cineraria and V. tortilis) (Fig. 3.1), suggesting 

that allelochemicals/extracts of the invasive species may not interfere with their seed 

germination. The environmentally low concentrations (10 and 100 mg/L) relative to what 

reported in previous investigations, and the limited exposure time (seed soaking for 48 hrs.) 

could be responsible for observed lack of effect on the germination of P. cineraria and V. tortilis 

seeds. The strength of the impact of P. juliflora  allelochemicals varies depending on their 

concentrations (Inderjit and Mallik, 1996). Fries et al. (1997) stated that high concentrations of 

these substances negatively affect other plants by preventing them from germination while low 

concentrations may enhance their growth. Experiments conducted on the same species (P. 

cineraria) in the presence of higher concentrations (2.5ῐ15 g/100 ml) of P. juliflora  pods extract 

showed concentration-dependent seed germination inhibition and the highest level (15 g/100 ml) 

resulted in complete germination failure (Al-Abdali et al., 2019). Also, there was an inhibitory 

effect on seed germination of V. tortilis caused by accumulated unleached litter of Prosopis 

species while the leached litter had no effect (Muturi et al., 2017). P. juliflora  releases 

allelochemical compounds from the leaves, bark, and roots, but with variable quantities, and 

likely the inhibitory effects recorded with the leaves are more than that with bark and roots 

(Getachew et al., 2012). 

Generally, results demonstrated low germination percentage for both P. cineraria and V. tortilis 

in all treatments including the control (Fig. 3.1). Exceptionally low seed germination rate (up to 

19%) has been documented for V. tortilis (Andersen et al., 2015; Kruger et al., 2018). However, 

relatively higher germination percentages (40-60%) have been reported for P. cineraria (Sacheti 

and Al-Areimi, 2000). Seeds of such arid plant species undergo dormancy, a state when normal 

vital functions are suspended or slowed down for a period (Kruger et al., 2018). Therefore, 

dormancy is likely explaining the low germination observed for P. cineraria and V. tortilis seeds 

in the current. In addition, it seems that the seed coat may have protected the seeds against 

moisture as well as allelochemicals int extracts to which they were exposed for only 48 hours. 

The dormancy could have been broken by several scarification pre-germination treatments to 

improve germination (Vilela and Ravetta, 2001), but this was not carried out in our experiments 

to avoid any cofounding factors on the measured endpoint (i.e. influence of P. juliflora  extracts 

on seed germination).  
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Similarly, root lengths of P. cineraria and V. tortilis seedlings were not affected by the pod and 

leaf extracts (Fig. 3.2). The absence of the effect of invasive species on root growth of P. 

cineraria and V. tortilis seedlings could be attributed to two main possibilities. First, 

allelochemicals in P. juliflora  extracts or powders do not interfere directly with mitosis, the 

process by which root tips is actively dividing, adding more cells and, hence elongating. While 

roots are the most vulnerable part to stress, dehydration, and direct soil contamination (Meloni et 

al., 2004), this was not the case for exposures to leaf and pod extracts since seeds were only 

soaked for limited time (48 hrs.) before being planted in the potting media. This could have 

resulted in negligible allelopathic effects on the root length of seedlings for both species.  

While generally higher L/M ratio or SRL were observed for V. tortilis comparative to P. 

cineraria (Fig. 3.3), P. cineraria seedlings grew better than V. tortilis counterparts under the 

exposure to the extracts of the invasive plant species (P. juliflora ) based on fresh mass 

measurement (Fig. 3.4). According to Ostonen et al. (2007), SRL was calculated for different 

tree species under various environmental conditions like heavy mineral stress, high temperatures, 

elevated carbon dioxide, and physical soil disturbance. Similarly, it was employed in the present 

study as an indicator for stress situation imposed by the presence of P. juliflora  allelochemicals. 

However, not much could be interpreted from the SRL as the effect on root length and fresh 

mass was statistically insignificant. 

Both P. juliflora  and P. cineraria are from the same genus (Prosopis) and possess 

allelochemicals. This may explain that the presence of low concentrations of P. juliflora  extracts 

is slightly stimulating the growth of P. cineraria seedlings but not V. tortilis seedlings especially 

for fresh mass (Fig. 3.4). Chemical analysis for both P. cineraria and P. juliflora  extracts showed 

a phenolic nature of allelopathic compounds (Goel et al., 1989). Interestingly, P. cineraria does 

not have as strong allelopathic effect as P. juliflora  on other plants (Goel et al., 1989). 

Nevertheless, Ghazanfar (1996) stated that seedlings of both P. cineraria and P. juliflora  can 

coexist under arid, dry conditions. P. cineraria can also tolerate a wide range of soil salinities 

(Brown, 1991), implying its ability to adapt well under variable harsh environmental conditions 

including exposure to P. juliflora  extracts.  
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Levels of photosynthetic pigments in plants are widely employed as a physiological parameter in 

response to environmental stress including exposure to P. juliflora  extracts. Although not 

statistically significant from the control, considerably higher content of chlorophylls a and b in 

V. tortilis seedlings in the presence of pod extracts was observed, which was not seen in the leaf 

extracts (Fig. 3.5 and Fig. 3.6). In fact, V. tortilis seedlings in both levels of leaf extracts 

exhibited lower chlorophyll a content (Fig. 3.5). Opposite to predictions, explaining such 

observations is quite challenging as the low chlorophylls content is an indicator that the plant is 

negatively affected or stressed. For instance, a decrease in the chlorophylls content was observed 

for both (P. cineraria and V. tortilis) as the result of exposure to increased salinity levels (Alsaidi 

et al., 2006). Similarly, lower chlorophylls content was considered one of the primary signs of 

cadmium toxicity for its effect on photosynthesis (Lagriffoul et al., 1998). Odhiambo et al. 

(2018) explained that plants in very cold environmental conditions suffer from a detrimental 

effect on their growth properties by production of a low level of chlorophylls. Though 

insignificant, the consistent rise of stimulated content of chlorophylls a and b of V. tortilis 

seedlings especially in pod extracts and powders may imply that influence is somehow 

cumulative. In other terms, what happens to chlorophyll a may be associated with effect on 

chlorophyll b since the latter is synthesized from the precursor or chlorophyll a (Tanaka and 

Tanaka, 2011). Consequently, this may explain the similarity of the augmented content of both 

chlorophylls a and b. Similar to no effect on root length and fresh mass on P. cineraria 

seedlings, relatively low concentrations of P. juliflora  extracts applied in our study may explain 

the lack of influence on their chlorophyll a and b contents. Generally, the presence of relatively 

low levels of allelochemicals results in no effect or positive influence or stimulation (e.g. Cheng 

and Cheng, 2015). As the absorption spectrum differs from chlorophyll b to chlorophyll a, where 

chlorophyll b is used in wild plants to enable the harvesting of a wider range of light. 

Chlorophyll a does not absorb light as efficiently at 450 nm as chlorophyll b, which has a strong 

absorption around this region (Tanaka and Tanaka, 2011). The chlorophyll decomposition 

process is basic and of great importance to photosynthesis  (Tanaka and Tanaka, 2011), so any 

effect on the content of chlorophylls a and b consequently affecting the efficiency of 

photosynthesis. 

A general increase in carotenoids content after exposure to the extracts was observed. The 

increase in the presence of extracts would be included under stimulatory effect because of low 
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concentrations used and the tendency of water-soluble or aqueous plant extracts to be less 

harmful when compared to organic extracts (Damasceno et al., 2017). There is an observed 

increasing trend in the content of carotenoids in the V. tortilis seedlings, yet it was not 

significantly different from the control (Fig. 3.7), probably their carotenoids are less influenced 

by P. juliflora  pod extracts than chlorophylls. Similar observations have been already reported in 

literature (Kachout et al., 2015). Carotenoids are protecting the plants from the photochemical 

damage and reactive chemical species generated during metabolic pathways under exposure to 

environmental contaminants (e.g. exposure to heavy metals) (Kachout et al., 2015) and hence 

less effect observed on carotenoids of V. tortilis might suggest a role against oxidative stress 

induced by the exposure to leaf and pod extracts of the invasive species (P. juliflora ). 

 

While allelopathic effects have been widely and broadly investigated, limited studies have 

measured and reported proline content as physiological parameter.  In this study, the proline 

content of both P. cineraria and V. tortilis seedlings under the influence of P. juliflora  extracts 

was determined to clarify the extent of allelochemicals of the invasive species (P. juliflora ) as 

environmental stress. The P. juliflora  extracts did not influence the proline content of both 

species with a notable exception for significant drop of proline content of P. cineraria seedlings 

exposed to 100 mg/L pod extract (Fig. 3.8). This may suggest that the allelochemicals in aqueous 

extracts may not considered harmful, likely because organic-soluble allelochemicals were 

excluded during the preparation of aqueous extracts. Interestingly, the P. cineraria seedlings 

were stressed when exposed to P. juliflora  powders (i.e., non-fractioned or unleached materials 

with all water-soluble and organic soluble allelochemicals present), with higher contents of 

proline accumulated in all treatments relative to the control (Al Musalami et al., 2023). Earlier 

studies (Damasceno et al., 2017) showed that the aqueous extract of P. juliflora  leaf helps in 

managing the diseases of many crop plants because of its significant antibacterial activity. Once 

Again, concentrations used in the experiments of extracts were relatively low for environmental 

relevance.  

When plants are challenged by stress, they release proline in their parts as a physiological 

response (Kandowangko et al., 2009). At the beginning of stress, proline content starts to 

increase slowly and continues to increase dramatically after or with prolonged exposure to 

situations such as dehydration and drought (Yang and Kao, 1999), water stress (Farouk et al., 
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2009), coldness, and the presence of heavy metals (Kishor et al., 2005), and salinity stress 

(Alsaidi et al., 2006). Proline is abundant in plants with high resistance, while stressed plants 

have lower content of proline (Yoshiba et al., 1997). Therefore, it serves as stress biomarker and 

it seems to detect the stress induced by exposure with powders of the invasive species (P. 

juliflora ) to P. cineraria seedlings (Al Musalami et al., 2023) but not its aqueous extracts. 

Nevertheless, this may not be universal for all Prosopis species depending on the type of 

stressful situation. For example, proline content in Prosopis alba tree was not significantly 

affected when exposed to salinity, and this was explained that proline is not important and may 

not participate in the salt tolerance mechanism of P. alba (Meloni et al., 2004). Similarly, there 

was no effective role for proline in helping tomato plants to cope with the stress of salinity 

(Heuer, 2003). 

 

5. Conclusion   

Allelopathic effects of P. juliflora , a global IAS, using its leaf and pod aqueous extracts on two 

native plant species in Oman (P. cineraria and V. tortilis) were investigated. Generally, the 

relatively low concentrations of water extracts (10 and 100 mg/L) did not affect seed germination 

and growth parameters (root length, SRL and fresh mass) of both speciesô seedlings. While V. 

tortilis seedlings had slightly higher chlorophylls a and b contents, P. cineraria seedlings 

showed increasing trends for carotenoids. For proline as a physiological response and stress 

biomarker, neither P. cineraria nor V. tortilis seedlings appeared to be stressed by the presence 

of P. juliflora  extracts, likely because water-soluble allelochemicals are not as effective as 

organic-soluble allelochemicals to induce proline production. Overall, the results indicate no 

effects of water extracts of P. juliflora  leaves and pods on two predominant woody trees (P. 

cineraria and V. tortilis) in arid and semi-arid areas.  
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 Ƒ ǂƴǁä çƑƨäî˕ǁä ƛǄä̠ Ɠ îĀì ƕ ǆƑ˶ƴǁä çƑƴǄƑ˯ǁƑȸƕ ʷ˶˭˯˶ǁä ƕǀä̠ ˳ǁä ˘ɀ˘ƴƗ Ǐƺ   ƕ˶˷˭ǁä ùä̞ǉǓ ăƑƾ̔ Ɨ˰
 ƕǄä˕˭˲˶ǁä 

.í  ˗˸˲ǆ ˥ƕ ô˦Ƶ ˕˹ƕ ɆƵƓ˵ǆƗʿ ˮɣ˯ǃå þ˦Ǆƶǃåā Ɨ˹ǀ˯ǃå ƗƶǆƓƞ Üɏ̇ƶ˶ ǃå-  ÿƓ˸Ƶ Ɨ˹ˠǄƪ 

 ć˶ǁä Ćǂ ŉ˱ ̨ 

       ĉ̞Ƽ̠ǌ˯ùùùƪå  ĈƗùùùƪåï̠ǃåƗŊùùùǃƓ˲ǃå   Ŋ˯ǃå ćùùùƶ ŋ̇ ćí Ǐùùùǃã ú ċā ĉï  Ŋùùù˵ǃå ̊ùùùɂ̊ƶƙ ǑùùùƼ ƓùùùǄƶǃå èƓùùùƪåï̠ǃå Ɲǆå̇ùùùƕ Ąùùùǀʿ˲ ƙ Ɨùùù́˸˯˱˸ǃå Ɨǂå̇Ɠ  ĉǃ Ŋ˯Ǆ Ɨùùù ˸˹
 Ĉ˸ǃå ć̠˯ùù˴ ĉ̞ƽùù˵Ḫ Ɠùù˸Ḫ ÜƗǆå  ĈƗùùƪåï̠ǃåƗŊùùǃƓ˲ǃå   Ŋ˯ǃå ˥ùùƵ ĉĊ̠ùù˲ èƓȻ Ĉƙ Ǒùù˯ǃå ć˦ ĉùùƞå ĈǊ  Ŋùù˵ǃå ̇ɂ˦ùùɣƙ ǑùùƼ ƓùùǄƶǃå èƓùùƪåï̠ǃå Ɲǆå̇ùùƕ ÜƗùù ʹ˸˯˱˸ǃå Ɨǂå̇
 Ą˷Ȼáā  Ɠ  Ǐǃã úŋ̇ćƶŊ˯ǃå  èƓù ǃà .˔ùǈƓ˱ǃå å˘ùǋ ˙ɂ˦ùˠƙ ƓùǌŊǈá Ɠù˸Ḫ ċè̠ù˸˯Ƶå ã Ǐùǃ Ŋù˹ǃå Ɲǌ˹ù˸ǃåèǚƕƓùǀ˸ǃå ßå̇ ùƞã ýǚùƤ ˥ùǆ ǑƵ˦ ƴùǆ  ĉĊ˻Ƶ Ɨù˹
 Ŋ˦ɜǆ  Ɨǈ˥ǆ  )25 Ąí̇Ƽ (å   ć˟ ˥ǆ ćǄ ć Ĉƶǃå èƓùƶǆƓ˱ǃƓȺ ƓǄƶǃå èƓƪåï̠ǃå Ɨ ć˸ ĉǈƓ Ŋù .Ɨ ĉè̇ùǌláā  ćá ƝƑƓù˯˹ǃå Ŋÿ  Ɠù Ǆƶǃå èƓùƪåï˗ǃå Ɲǆå̇ ùƕ èƓùƶǆƓ˱ǃƓȺ

ƗŊùùĉǈƓć˸Ĉƶǃå  ąïāí Ɠùùǌǃ  ŊùùƶƼ ąýƓ  Ŋùù˵ǃå ̊ùùɂ̊ƶƙ ǑùùƼƗùù ʹ˸˯˱˸ǃå Ɨǂå̇ Ąùù˷Ȼáā .Ɠ  ĉ̞ƽùù˵Ḫ  Ŋ˯ǃå ˞ ùùƶȺ ˥ùùƵ ƝƑƓùù˯˹ǃå ĉĊ̠ùù˲ ćƙ èƓȻ ć˸ Ŋ˰ ćùùǄ ċ̞  ćá ċƕ ć̇ Ĉð ǑùùƼ Ɠùùǋ ç̇ ùù˰ǂ
 Ŋɣǃå ǏùùùǄƵ Ɨùùù˸ȻíƓǂǕå ßƓùùùyǕå ćǄ ćùùùƗ èƓùùù ǃƓˠǃåā  ĉĊ˻˸ȻíƓùùùǂǕåā˥˻ā Ü ĉƿ ŊùùùǄ Ŋùùù˵ǃå Ɨùùù˸ǋƋȺ ǑƵ˦ùùùǃå ƗƗùùù ʹ˸˯˱˸ǃå Ɨǂå̇ā Ü Ŋ˯ǃå ƗùùùȻíā̠˲ ǆ ĈùùùƮå˦ Ɇ

 Ŋ˯ǃåā Ŋƪ˓ǆ ƴùùǆ ɖ˻ùù˴˹ƴùù˸˯˱˸ǃå èƓùù˴ ŊùùƮ˦ƙ Ɠùù˸Ḫ . ĉ̞Ǆ  ˥ùùǆ ƗùùǄ˸ƞ Ǐùùǃã ƝƑƓùù˯˹ǃå èƓùù ǃǓå :Ɠùùǌ˹ǆ Ý˔ùùǈƓ˱ǃå å˘ùùǋ ˙ɂ˦ùùˠ˯ǃ ćùùƼ ċ˯ ĈƠ  ˥ùùǆ ˗ùùɂ̊ ˸ǃå
 Ŋ˯ǃå èå˦ùùù˹ƿ ĈùùùƮå˦ƴùùù˸˯˱˸ǃå ƴùùùǆ Ɇā Ü Ŋùùù˵ǃå ˥˻ ù˸ùù˷ƙ Ɨǂå̇ ĉùùùư Ɨùùù́˸˯˱˸ǃå ċ˸ ć˥  Ŋ˱ƙå̇˯ùùùƪåā èƓùùùƪƓƪ èƓèƓùùùƶǆƓ˱ǃåā Ü Ɨˠùùù˵ǈá ˃ùùù ˰ḧƙ
 ŊƶƼā ŊǃƓƴ˸˯˱˸ǃå Ɨǆ˗Ƥ èƓ. 

 :ƕ ƟƑ˭ƻ˶ǁä çƑ˶ǂḥǁä Ŋ˵ǃå ÜƓǄƶǃå èƓƪåï̠ǃå Ŋ˯ǃå ÜƗ́˸˯˱ ǃ˸å Ɨǂå̇ Ĉ˸ǃå Ɨ˸˹ ć̠˴˯Ɨǆå. 

The role of postgraduate programs in Omani universities in promoting 

community partnership to achieve the goals of sustainable development 

Abstract 

    The study aimed to identify the role of postgraduate programs in promoting community 

partnership and community service in order to achieve sustainable development. It also 

revealed the challenges faced by postgraduate programs in developing community 

partnership. It also identified the requirements for developing this aspect. The study relied on 

the qualitative approach by conducting interviews with a sample of (25) postgraduate 

students. The results showed that postgraduate programs have a significant role in enhancing 

community partnership and community service. The results also revealed some challenges 

such as high academic burdens on students and academics, the lack of awareness, and the 

limited communication with community institutions. The results also reached a number of 

procedures to develop this aspect, such as opening more channels of communication with the 

community, including community partnership within the university's policies, intensifying 

community service activities. 
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1.  ƕǄĈĉ̞ƾ˶ǁä 

  Ĉƙ ćùùƶ ŋ̠  Ĉ˸ǃå Ɨɂ̇ùù˵ǃå Ɏ˦ùùǀǃå ć˓ Ŋǋ ćçā̇ùùƛ ƗùùǄ  Ĉ˸ǃåā Ɨùùʿʿ˲ǃå ƴùù˸˱˯ ǃ˸å ćùù˲ ĉĊ̇ ćü  Ŋ̇ùùǃå ć̨Ƒ  Ŋ˯ǃå èƓùùǄ˸Ƶ ǑùùƼ Ǌùùǃ Ŋùù˵ǃå Ɨùù˸˹ Ĉ˸ǃåā ƗǄǆƓ ć̠˯ùù˴ ÜƗǆå
 ĉƙåāíáā ĉǊ  ĉɖ˻ǀ˲˯ǃ ƗǄƵƓƽǃå  ĉƼå̠ǋá ĉǊ ć̓ Ý Ĉ ċ˶ ĉ ćƠ  Ŋ˯ǃå ĈƼƓ˹ ŋ̠ǃå ˥˻ƕ ̨ ćā Ŋ˯ǃå Ɇ˻ˮƪ ǑƼ ý ŋ̠ǀ ĉƑƓƿ þ Ą˸Ɠ  ǏǄƵ çï˗ƿ ćá ĆĊɏ  ïíƓǀǃå ÿƓ˴ǈǗå ßƓ˹ƕ ǏǄƵ Ɠǌ˹ǆ

 Ŋ˴ǃåā ïƓḧ˯ƕǙåā ÷å̠ƕǗåā ̇˻ḧƽ˯ǃå ǏǄƵ Ĉơ ̠˻ǂƋƙā ÿ˦ḧǃå å̆ǋ ïƓ˸ƵǗ ǑƵƓ ĉĊ̇ Ŋɂ ĉ˯ ĉǊ  ĉ˯ǆå̇Ḫā ĉǊ ÜǑƙƋɂā  ĈßƓ˹ƕ  ƗùơƓƙã ýǚùƤ ˥ùǆ ÿƓ˴ǈǗå å˘ǋ
 Ĉùùƽǃå ć̇ Ćʕ ùùǄƶƙ ǑùùƼ Ǌùùǃ ƗùùǄǆƓḧǃå ó  ĉĊùù˻˯˸ǆ Ć̊  Ĉùùǆ ċ˯ ĉǀ Ć˥  ĉùùƑƓ˹ˮǃ Ɨùùǆðǚǃå èåï̠ùùǀǃåā èåïƓùùǌ˸ǃåā úïƓùùƶ˸ǃå ƗùùƵ˦˸ ˱˸ǃ ĉǊ  Ĉǒ Ɠùù˸Ⱥ ćǄ ĉĊùùˮ ĉèƓùùƞƓ˯ơå Ǒ  û˦ùùƪ

  .Ɨ ʹ˸˯˱˸ǃå Ɨ ˸˹˯ǃåā Ɇ˸ƶǃå 

  ćƼ ̠ǀǃā ć̇ ćư ĉ̞   Ŋ˯ǃå ćƺ ŋ˻ Ĉèå̇   Ŋ˯ǃåā ćɣ ŋ˦ ćçïā̇ư ǑƵƓ˹ɣƮǙå ßƓḪ̆ǃåā Ɠƞ˦ǃ˦˹ḧ˯ǃåā ʕǄƶǃå ýƓ˱ǆ ǑƼ Ɨǀơǚ˯˸ǃå Ɨƶɂ̇˴ǃå èåï  Ĉǆ ć˦ ćǂå ćù Ɨ
 Ŋ˯ǃå ǉ̆ǋ ćɣ ŋ˦ èåï Ćïā̠ƕ þƓʿǃåā èƓǆ˦Ǆƶ˸ǃåā  ĉĊǑƕƓ˱Ȼã  ŊƶƼ ĆýƓ  ǑƼƪǗåǌþƓ  Ŋ˯ǃå úå̠ǋá ɖ˻ǀ˲ƙ ǑƼ Ĉ˸ǃå Ɨ́˸˯˱ ǃ˸å Ɨ˸˹ ć̠˯ù˴ ćǆå èƓùƞƓ ˯ơåā Ɨ

 Ĉ˸ǃå ç̇ǋƓùù˸ǃå Ɨùù˹ƽǃå ƗùùǄǆƓƶǃå Ɏ˦ùùǀǃå ̇ɂ˦ùùɣƙā ˥˻ùù˴˲ƙ ýǚùùƤ ˥ùùǆ Ɇùù˸ƶǃå û˦ùùƪ ć̠ Ŋï ćùùɁ Ĉ˸ǃå Ɨ ć˯ ć˳ ĉĊ˶ ćùù˶ ßƓùù˹ƕ ƗùùǆƓƿã ǑùùƼ ýƓùùǆǓå ɖùù˻ǀ˲˯ǃ Ɨ
˯˱ǆÝƗ ʿ ʿơ ƗȻíƓ˶˯ƿå Ɨ ˸˹ƙā ˤ Ǆƪ Ǒƶ˸   Ɨù˸ƿ̇ǃå ƗùƼƓǀ˰ǃåā úïƓùƶ˸ǃƓȺ Ɠǌ˲Ǆù˴ƙā Ɨùƞå˦ǃå Ɨùƞï̠ǃƓȺ Ɏ˦ùǀǃå ǉ̆ùǋ Ɇù˻ǋƋ˯ƕ ƗùȻƓ˹ƶǃå ƴǆ

 Ɨ ƞ˦ǃ˦˹ḧ˯ǃåā)Pilot, 2020; Gleason, 2018.( 

  Ĉƙ Ɠ˸Ḫ ċ˦ ćƞ Ĉ̠   ćƙ ˥˻ƕ Ɨǀƛā ƗƿǚƵ ćɣ ŋ˦ Ĉǆ çí˦ùƞā ʕǄƶ˯ǃå ï ćƞ̇˳ ā ÝǊùƙƓ Ŋ˯ǃå Ŋù˵ǃå Ɨù˸˹ Ĉ˸ǃå ƗǄǆƓ ć̠˯ù˴ ćǆå Ŋ˯ǃåā Ɨ ŋ̠ùǀ ɏïƓù˷ ǃ˲å þ èƓùƶ˸˯˱˸Ǆǃ
 ĉl ǑƼ ĉĊɆ  Ŋƪ˓ǆ ƴùǆ ÿāƓƶ˯ǃåā ɆǆƓḧ˯ǃå ĈȻ Ɠù˸Ḫ Üƴù˸˱˯ ǃ˸å èƓù˴ ćùƶ ŋ̠  ĈïƓùḧ˯ƕǙå  ĄƗù˱˯ǈ ÷å̠ùƕǗåā  Ĉǆ ć˯ ć˦ Ŋƿ ćùƶ ĄƗ  ĉǃ ć˯ ćùɣ ŋ˦ ˦ùǋā ÜƗù ˸ Ǆƶ˯ǃå èƓù Ǆ˸ƶǃå ï
 ćơ ć˱ Ĉ̇   ĉƴƼ̠ùǃ Ɨùɂāå̊ǃå   Ŋ˯ǃå ˦ù˲ǈ èƓùƶ˸˯˱˸ǃå Ɠù˸Ḫ Üïå̇ ǀ˯ùƪǙåā Ɨù ˸˹ ĉã Ŋùǈ ĈǊ  ˦ùǋ Ŋɣǃå íƓù˱Ȼã ǑùƼ ̨ Ƒ̇ùǃå ɆùǆƓƶǃå Ĉ˸ǃå ɖùƑå̇ ċ˰ ćùǄ ĉǃ Ǐ Ŋ˯Ǆ ćƺ ŋùǄ ǏùǄƵ ˔

 Ǒùùù˯ǃå Ɨùùù ʸƓ˸˯ƞǙåā ƗȻíƓùùù˶˯ƿǙå èƓùùùǆðǕå ćùùùǀĈƙ ĉĊ˦ Ĉô  ćƙ ćùùùǀ ŋ̠ ćþ  ŋ̠ùùùǃå ćā ćƙ āá ý Ĉùùù˲ ŋ̠  ć˯ˮǂå˦ǆ Ĉ˸ǃ Ɠùùùǌ ĉĊùùù˻ƺ˯ ĉĊǄǃåā ̇ùùù˶ƶǃå èå̇ ćùùù˲ ćȺ ûƓ ć˸ ćùùù˶ ĉĊúƓ  ŋ̠ùùùǃå ćā ý
 ĉĊ̠ǀ˯˸ǃå  Ɨǆ ÜǑ˹˻Ɂ̇ ˵ǃå)2019( Ŋ˯ǃƓƼ . ĈʕǄƶ  ąçā̇ƛ  ąƗ˸ āʾ  Ŋ̓Ɠǀƛ ąƗ ǑƼ  ćơ ĉĊ̠  ĉƙåî ĉǊ ˥ǆ ÜƗ ơƓǈ  ąç̊˻Ḫïā  ĉƴƼ̠ǃ ƗǄ˱Ƶ  Ŋ˯ǃåƗ ˸˹ ˥ùǆ Ɨù ơƓǈ ÜƗù ǈƓƛ 
ƗǄ˻ùùƪāā  ĉǃ ċǄ ĉùù˲ ć̇üå  Ŋ˯ǃåā˙ùù˻˻ƺ ǑƵƓùù˸˯ƞǙå Ɨùùǌƞå˦ǆā  ĉĊ̠ùù˲ƙèƓȻ ƴùù˸˯˱˸ǃå ˥ùùǆ Ɨùù ơƓǈ ÝƗùù˰ǃƓƛ ˣǃ˘ùùǃā  ŊÿƎùùƼ ˥ùùǆ  Ŋùù˷ǃå ɏïā̇ ˙ɂ˦ùùˠƙ ƝǋƓùù˹ǆ 
ˤ ùùùǄƶ˯ǃå Ǌ ˻ǃƓùùùƪáā ǊǄƑƓùùùƪāā ǑùùùƼ ß˦ùùùư  Ŋ˯ǃå ćùùùɣ ŋ˦èåï Ɨùùù ˸Ǆƶǃå ˝ƑƓùùù˶Ƥā ƴùùù˸˯˱˸ǃå  Ĉǆā ŊǄɣ˯èƓùùù  Ŋ˯ǃåƗùùù ˸˹  Ĉ˸ǃå ć̠˯ùùù˴ ćǆå Ɨ Üþǚùùù˴ǃå ˗ùùùˮƵ)
2008.( 

  ŋʕ˯ùùǌƙ å̆ùùǃ  Ĉʕùùsƶǆ  Ĉí ćāˤǃƓùùƶǃå ýÜ  ĄƗŊùùƮƓƤ  ĉĊ̠ǀ˯˸ǃåƓùùǌ˹ǆ ƗùùǆÝ Ɲǆå̇ ùùˮƕ  ˝ ùù˶˳ƙ ýǚùùƤ ˥ùùǆ ÜǑùù˸Ǆƶǃå ˖ùù˲ ǃåā Ɠùù Ǆƶǃå èƓùùƪåï˗ǃå
  ç̇ ˻ˮḪ èƓ ǈå̊ ˻ǆ Ĉƪ ǑƼ Ĉˮ ĉǃ ÝƓǋ̇ɂ˦ɣƙ Ɇ ć˸èåíāí̇ ǆā ˔ƪƓɜǆ ˥ǆ ˣǃî ǑƼ Ɠ  ÜƗɂ˦˸˹ƙā ƗȻíƓ˶˯ƿåƼ ŋ̠ùǀ˯ Ĉþ  ĈǕå ćùǆ ĉʕ āá  ŋƤƋƙ Ĉ̇ Ɠùǋ Ɨù ơƓ˹ǃå ˥ùǆ

 ćǆ ƗɂïƓù˷ ǃ˲åā ƗùyƓ˸˯ƞǙåā ƗùƪƓ˴ǃåā ÜƗȻíƓù˶ƿ˯Ǚå ċ̇ Ĉùùǋ ąÿ˦  ˦ ˯ù˴˸Ⱥ Ŋ˯ǃå ɖù˻ǀ˲˯ǃ ƓùǄƶǃå èƓùùƪåï̠ǃå Ɲǆå̇ùƕ ˃ùl˦ ƙ Ɏ Ĉ˸ǃå Ɨù˸˹ ć̠˯ùù˴ ÝƗǆå
 ćá ˗ùùǀƼ ċā ćùùǃ ċ̞  ŋ̠ùùǃå ǉ̆ùùǋ ćā Ĉý  ĄƗùùȻƓ˹Ƶ  ĄƗùùǀƑƓƼ  ćƞā ćƶ ćǄ ċ˯ ĉùùư Ɠùùǌ ċ˸ ć˥  Ŋɂ˦ǃāá Ŋùù˯ơ ÜƓùùǌƙƓǆƓ˸˯ǋåā ƓùùǌƙƓ ćá ˕ƵƓˠ˯ùùƪå Ǐ ċÿ  ćƙ ċ˲ Ĉùù˶ ć̠  Ĉ˸ǃå ˥ùùǆ ̠ùùǒ̠ƶǃå ć̇˳ èƓùùƞ

 ĉǃ ƓĄƪƓƪá ̞ǈƓḪ Ǒ˯ǃå Ɨ˸Ǆƶǃå Ŋ˯Ǆ Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆåƓǌƙƓƶ˸˯˱ǆ ǑƼ Ɨ   Ü˔˻ˮƬ)2021(. 

 Ĉ̇ǒ̠˱ǃåā   ĉ̇ǂĉĊ̆ǃƓȺ   ćƙ ćƶ ŋ̠ Ĉí   Ŋ˯ǃå èƓƽɂ̇ƶƙ Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆåƗÜ  ćùǆ üƓ˹ǌƼ ċ˥  ćƵ Ŋ̇ ćƼ Ŋǈá Ɠùǌ:Ɠùǌ ā ƗǈƓ ùƮå ĉĊ̠ùƶ˯˸ǃå íïå˦ù˸ǃå Ɨǆå̠˯ùƪ Ɨù˭˻ˮǃå ǑùƼ çí
Ǚ ˙ùùù˵ ǃå èƓùùùƞƓ ˯ơ ĉĊ˻ǃƓùùù˲ǃåå ˥˻ǙƗùùù ʸƓ˸˯ƞ åāǙ Ɠùùùǌƙïåíɀā ƗȻíƓùùù˶˯ƿ ïƋùùùȺǏƿ  ˦ ǃ˦˹ḧ˯ǃåƓùùù ƞ  Ĉ˸ǃå ć˯ ćùùùơƓƗÝ  ÿƓ˸ùùùư ƴùùùǆå íïå˦ùùù˸ǃå Ɨɂïå̇ ˸˯ùùùƪ

 ýƓùùù ƞǕå Ɨùùù ˀƓƼ̇ ǃ Ŋ˯ǃå Ɨùùù ǃƓ) Üɏ˗ùùùǆƓƺǃå2009 .(  Ĉƙ Ɠùùù˸Ḫ ćùùùƶ Ŋ̇ Ĉú  Ŋ˯ǃå Ĉ˸ǃå Ɨùùù˸˹ ć̠˯ùùù˴ ćǆå Ɨ ŊǈáƓùùùǌ ÷Ɠ ùùùƬã èƓùùùƞƓ ˯ơǙå  Ɨ ǈƓùùù˴ǈǗå ˥ùùùǆ Ĉí ĉÿā 
 ć˸ǃå ć˴  ñƓȺ Ɨ ʹ ˮˠǃå íïå˦˸ǃƓ ĈƞƓ˯˲Ȼ Ǒ˯ǃå þå̊ ˯ǃǙåā ÜƗǆíƓǀǃå ýƓ ƞǕå Ɠǌå çåāƓ˴˸ǃåā Ɨǃå˗ƶǃå ˙˻ǒƓƶ˸ȺǙƗ ʸƓ˸˯ƞ åāǙ Ŋù˭ˮ˻ǃåā ƗȻíƓ˶ ƿ˯ Ɨ

ýƓ ƞǕå ˥˻ƕ   ŊǃƓ˲ǃåƗÜ ) ƗǆíƓǀǃåāPortney,2015 ĉḧƙ̇ƙā .( Ĉ̊  Ŋ˱ƙå̇˯ƪå ĈƗ  Ŋ˯ǃå Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆåƗ ãǏǃ Ɨƛǚƛ íƓƶȺá Ɨù˴ Ƒï Ɇ˸ù˵ƙ  Ĉǃå ċùƶ ć̠ 
ɏíƓ˶˯ƿǙåÜ   Ĉǃåā ċƶ ć̠ ǑƵƓ˸˯ƞǙåÜ  Ĉǃåā ċƶ ć̠ ÝǑ˭˻ˮǃå Ɠ˸Ⱥ  Ĉǒ ć˓ ĉĊḪ Ĉ̠ ƗḪïƓ˵ǆ ƴ ˸˱ǃå ǑùƼ Ɨù Ǆ˸Ƶ ßƓù˹ˮǃå  Ŋ˯ǃåā ćɂā ÜƗù˸˹ ċù˷ ĉ˸ Ĉ˥ ǑùƼ  ĉ̞ùƿ˦ǃå  ĉùƙåî ĉǊ 
çíƓƽ˯ùùƪå ƗùùǆíƓǀǃå ýƓùù ƞǕåā úå̇ ùù˟Ǖå  ĄƗŊùùƼƓḪā Ü ĉǃ Ŋ˯Ǆ Ĉ˸ǃå Ɨùù˸˹ ć̠˯ùù˴ ćǆåå˗ùùǋá ƗƓĄƼ  ŋʕ˯ùùǒ  Ŋùù˴ǃå ċƶ ĈǑ Ɠùùǌǆ˦ǌƽǆ ßƓùùƪïǗ Ɠùùǌǀ ʿ˲˯ǃÜ  ā Ǒùùǋ) ƝǆƓùùǈ̇ ƕ
 Ŋ˯ǃå Ĉ˸ǃå Ɨùùù˸˹ ć̠˯ùùù˴ ćǆå ÜƗ2015 :( ĈƼ çƓùùùơ Ɨùùùy˦ǈ ɖùùù˻ǀ˲ƙ ċùùù˷ ćǄǏ  ĉǃ ŋùùù˴Ǆ Ŋɜā ÜÿƓ ćï ċùùùɁ ĈɊ  úå˗ùùùǋƋȺ Ɨùùù˰ǒ˗˲ǃå Ɠùùù ƞ˦ǃ˦˹ḧ˯ǃåā Üƴùùù˸˯˱˸ǃå ɖùùù˻ǀ˲ƙ
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å ǑùùǈǚǀƵ ïƓ˸˰˯ùùƪ Üíïå˦ùù˸Ǆǃ ā ćā çíƓùùɂð ċùùƵ ĉǑ  ŋùù˴ǃå Ŋɜ Ɨùù ˭˻ˮǃå èǚɜùù˵˸ǃƓȺ ÿƓā ÜƗùù˸ƑƓǀǃå ǑùùƼ ˔ùùƪƓ˹ǆ ˙˸˯ùù˴ǆ ˙ùù˻˻ƺƙ éå˗ùùơã Üƴùù˸˯˱˸ǃå
åā Ɨùù˭˻ˮǃå þå̇ ùù˯ơ ÜƗùù ʹ ˮˠǃå ĉɀā Ŋÿ  Ŋùù˴ǃå ćɆ˻ˮ  Ąùù˟Ɠƙïå Ɋƙ̇ùùǒ ƓǌƼå̠ùùǋáā Ɨǆå̠˯ùùƪǙå ɖùù˻ǀ˲˯ǃƓ  Ą̇ùùƬƓǆå  ć̇ùù˻ƹā  Ć̇ùùƬƓǆ  ǑùùƼ Ɨǆå˗˯ùùƪǙå ɖùù˻ǀ˲˯ƕ

 ŊùùùǈǕ ʕùùùǄƶ˯ǃåḧǃå íå˗ùùùƵã ˥ùùùƵ ýā˓ùùù˴˸ǃå ǊèåßƓùùùƽ  Ŋ˯ǃå ǏùùùǄƵ ƗùùùsƼƓ˲˸ǃå ǏùùùǄƵ çïíƓùùùǀǃå Ɨɂ̇ùùù˵ǃå Ĉ˸ǃå Ɨùùù˸˹ ć̠˯ùùù˴ ćǆåçƓùùù ˲ǃå èǙƓùùù˱ǆ ǑùùùƼ Ɨ 
)Asongu et al., 2018 .( 

 ćá Ŋǆ  Ɠ Ĉí˦˶ ǀ˸ǃå  Ⱥ ǑƼ Ɨǆå˗˯ƪǙƓˤ Ǆƶ˯ǃåÝ  ˦ǋ ćá ċÿ  ĈȻ ć˸ ĉĊḧ ć˥  Ŋ˯ǃå ĈʕǄƶ å ŊɊǃ ćǃ ć ćƗ  ˥ǆå ćǒ Ɠǆ æƓ˴˯ǂ ċǄ Ĉǆʕ̊Ĉǌ  ĉƙ ˥ǆ ċǀ ĉ˹ Ŋù èƓÜèåïƓùǌǆā  ÿƓ˸ù˷ǃ
 Ĉǆ Ɨù˸˹ƙ ć̠˯ù˴ ćǆå ˤùùǌǃ Ɨ ĉĊǑĉù˹ċǌĉ˸ǃåā ĉĊǑùù˶˳˵ǃå ˥ċ˻ćɂć˦ć˯ù˴Ĉ˸ǃå ǏùǄƵ  ć̠ùɂ̊˯ǃ  ćɄƵƓùù˷ƙ˯ā  Ĉƙåï̠ùƿ ïƓùǌǆā ˤǌå Ĉƙ ˤǌùùǈƓɜǆɀā ĈƙƓˤǌÝ  ćǈ xǃ̆ùǃ Ŋˮ ćùǌ ċ̞  Ĉǆ ć˹ Ŋs ćùù˸ ĈƗ 

 Ɨùù ˸ǃƓƶǃå ˦ɜùù˴ǈ˦˻ǃåǏùùǃã  Ŋ˯ǃå çïā̇ùùư Ĉ˸ǃå Ɨùù˸˹ ć˯ùù˴ ć̠ ćǆå ýƓùù˱ǆ ǑùùƼ ƗÜˤ ùùǄƶ˯ǃå ǑùùǌƼ  Ĉƙ ćɣ ĉùùǃƓ Ĉ̝  Ŋ˯ǃå ćʕùùǄƶ  íå˗ùùƵƎȺ Ćíå̇ùùƼá  Ŋ˸˲ǒ˯ ÿ˦ùùǄùù˴ǆ ˓ ŊǃāˤǌƙƓ 
Ȼ˗ǃå ƗƪïƓ˸ǆā˸ Ŋ˯ǃåā èƓƶ˸˯˱˸ǃåā íå̇Ƽǖǃ Ɨ˟ å̇ǀ ć˸ ŋ˯ƴ ƓǌĉĊǄĈḪ ʕǌĉƿ˦ǀ˲ȺÝ Ǐǃã þƓ ʿǃå ˔ǈƓƞ Ɠǌĉƶ˸ƞ ʕǌĉƙƓƞå˦ƕ .)˙˶˹ǃå ˦ƕáÜ2017.( 

 Ɠ˸Ɂā   ĉã Ŋÿ  ćƗƿǚƵ  Ŋ˯ǃƓȺ ʕǄƶ˯ǃå ąƗƿǚƵ Ɨ˸˹  ąƗǀƛā  ĉɜ˸Ȼ Ǚ Ĉ˥  ĈɆ˶ ƽǃå Ɠ˸ǌ˹˻ƕÝ  ˦ǌƼɎŊ̆ƺ˯ǒ  Ɠǌ˹ǆƓǌǒĉĊ̆ćƺĈɂā Ĉɂā Ü ċˮ ĉ̇ Ĉð  ćïāí  ǑùƼ ˤ ùǄƶ˯ǃå
ḧǃå íå˗ùùƵãèåßƓùùƽ  Ɨɂ̇ ùù˵ ǃå Ĉ˸ǃå ċ˹ ĉ˯ ćùùù˱ ąɆùùǆƓƵ ˦ùùǋā ÜƗ  ōɏ̇ǋ˦ùùƞ  Ŋ˯ǃå ǑùùùƼƗùù ˸˹Ý  ŊùùǈǕ ĈǊ  ëƓùù˯ƽǆ ŋ˹ǃå Ĉùùù˸ ĉĊ˦ ɏíƓùù˶˯ƿǙå.  ĈƝƑƓùù˯Ŋ˹ǃƓƼ  ǑùùùƼ Ɨùù ƕƓ˱ȻǗå

êƓùùù˯ǈǗå èǙƓùùù˱ǆ íƓùùù˶˯ƿǙåā  Ɏć̊ċùùùƶĈƙ  ćɆùùùǆå˦ƶǃ  ĆƗùùùƽǄ˯˳ǆ  ŋ˸ǋá Ɠùùùǌˤ ùùùǄƶ˯ǃåÝ ùùù ʼ Ŋ˯ǃƓ ĉʕ Ǆƶ  ĉùùùɜ˸Ȼ Ĉ˥  ĉʿǃƓùùùȺ ʕǋ̠ùùùɂā̊ƙā íå̇ùùùƼǕå èåï̠ùùùƿ Ɨùùù˸˹ƙ ć ˤ
 āèƓùùǋƓ˱ƙǙå  Ĉƙ Ǒùù˯ǃå úïƓùùƶ˸ǃåā ć˸ ĉĊùùḧ Ĉ˹ Ĉǌ ˥ùùǆ ˤïƓùùḧ˯ƕǙå Ɨɂ̇ ùù˶ƶǃå çƓùù ˲ǃå ˤ ˀƓùùƽǆ Ɨùù˸ƞ̇ ˯ǃā ÜǏùùǃã  Ĉùùƪ ĈǄ Ćü˦  Ĉ̠ùùɂ̊ǒ  ćɆùù˸ƶǃå  ćêƓùù˯ǈǗåā  çï˦ùù˶Ⱥ
 ŊƶƼ ĉǃ ƗǃƓ ŋ˹Ǆ ƴ˸˯˱˸ǃƓȺ ô˦ǌå ĄíƓ˶ ƿ˯å āå ĄƵƓ˸˯ƞƓ ) Üˣ ɜƪ2019(. 

 ąïāí ˦ɜ˴ǈ˦˻Ǆǃ ƓĄ˷Ȼáā   Ĉƙ ć˲ ĉĊ̠ Ĉí Ĉǉ   ĈïāƓù˲˸ǃå  Ɇùƞá ˥ùǆ ˤ ùǄƶ˯Ǆǃ Ɨ ùƪƓƪǕå Ŋ˯ǃåÝƗù ˸˹  Ĉ˥˻ù˴˲ƙ ˦ùǋ ǑùƪƓƪǕå ˤ ùǄƶ˯ǃå çí˦ùƞÜ  ßƓùˠƵɀā
 ćƙ Ɨùù˸Ǆƶ˯ǃå ƝǋƓùù˹˸ǃå ć˦ ŋƞç˗ùùǒ˗ƞ èƓùùǌÜ ùùǄƵ Ɇùù˸ƶǃåāǏ  ĉɖùù˻ǀ˲ƙ  ćƼ ċùùǌ ĉʕ  Ŋ˯ǃå Ĉ˸ǃå Ɨùù˸˹ ć̠˯ùù˴ ćǆå ƗýǚùùƤ ˥ùùǆ  Ɲǆå̇ ùùƕƗùù ʸ˦˯ǃå ƴùù˸˯˱˸ǄǃÜ  ˙˻Ƽ˦ùùƙā
  ˔ɂï˗˯ǃå ÷å˦ǈáÜþðǚǃå   ćǈ ̠ƿā Ŋƽ ć̆ ċè  ąÿå̠Ǆƕ  ąç̠ǒ̠Ƶ  ĄƗɣ ǈ˵áā Ɲǆå̇ƕ  Ɇƞá ˥ǆ ˤ Ǆƶ˯ǃå ýƓ˱ǆ ǑƼ Ŋ˯ǃåÜƗ ˸˹  ĉùɜ˸Ȼ Ĉ˥ çíƓƽ˯ùƪǙå  æïƓù˱˯ǃå ˥ùǆ
  ˤ ˻ǀƙā ƗǀȺƓ˴ǃåÝƓǌ˱ƑƓ˯ǈ   Ŋ˯ǃƓƼ ĈʕǄƶ   ćƪ Ĉ ċ˴ ĉǌ Ĉʕ   Ŋ˯ǃå Ɇƞá ˥ǆ Ɨ ˸˹ Ĉ˸ǃå ć̠˴˯ ćǆåßƓˠƵƎȺ Ɨ ƗććǄŊɣǃå  ĈƼ ɖ˻ǀ˲˯ǃ ƗǄ˻ƽḧǃå ɆƑƓƪ˦ǃå ć̇ ĉɆ˸ƶǃå ó  Ĉ˲ǃå ĉĊ̇ 

 ĆɆɜ˵Ⱥ  Ć÷åā  Ĉǆ ć˯ ćƽ ĉĊ˯ ĆƠ   Ŋ˯ǃå Ɇƞá ˥ǆ ĈȻƓƶ ĉĊ˴ǃå ̃Ǒ˸ǄWens, 2015).( 

ƪƋƙāƓĄùù˴  ćɖćˮćùùƪ Ɠùùǆ Ǐùùǃã Ĉ̝ùùƶǄƙ Ü  Ŋƪ˓ǆ ĈèƓùù˴  ŊùùƮƓƤ ÜǑǃƓùùƶǃå ʕùùǄƶ˯ǃå ĄƗ  ï˗ǃå Ɲǆå̇ ùùƕåèƓùùƪ ÝƓùùǌ˻Ƽ Ɠùù Ǆƶǃå  Ąïāíå  Ōùùɂ̇ǋ˦ƞƓ  ɖùù˻ǀ˲ƙ ǑùùƼ
 Ŋ˯ǃå Ĉ˸ǃå Ɨùù˸˹ ć̠˯ùù˴ ćǆå Ĉƙ Ɠùù˸̓ Ɨ ćǀ ĉĊ̠ Ĉùùǆ ĈǊ  ĉùùƤ ˥ùùǆ ċ̠ ćǆ ĉùùƮ èåî Ɨùùǆ̠Ƥā Ɨùù˰˲Ɂā Ɨùù˸ȻíƓǂá Ɨùù˸Ǆƶƙ èƓ ćǄ ŋ̠ùùǀ˯ƕ Ɨ Ĉùùǒ Ɠùù˸Ⱥ Ǌùùǌ˻ƞ˦ƙā ƴùù˸˱˯ ǃ˸å þ ć˦ ĉƑå Ĉʕ 

 Ŋ˯ǃå èƓùùƞƓ˯ơǙå Ɨùù ǂå˦ǆā ÜƗùùɂ˦˸˹ Ŋ˯ǃå ćƺ ŋùù˻ Ĉ˸ǃå èå̇ ć˯ùù˴ ć˱ Ŋ̠ç Ƽ ÝĄƗŊùùƼƓḪ ĉĊ̠ǃƓ ĈèƓùùƪåï  ć˸ǃå Ǒùùǋ ƓùùǄƶǃå ċƶ ĉ˹ Ŋùù ĈƗ Ḫ íå˗ùùƵƎȺèåßƓùùƽ  ĉƙ Ɨùù˸ǄƵ ċǀ ĉ˹ Ŋùùî Ɨ ā èå
 Ĉùùùǆ ć˓ ĉĊǋ Ŋ˯ǃå èƓùùùƞƓ˯ơå ƗùùùˮǄƙā Ɨùùù˭ˮ˻ǃå Ɨùùù˸˹ƙ ǏùùùǄƵ çïíƓùùùƿ ƗùùùǃƓƵ èǚ Ĉ˸ǃå ƗùùùyƓ˸˯ƞǙåā ƗȻíƓùùù˶ƿ˯Ǚå Ɨùùù˸˹ ĉǄ Ŋùùù˲ ǑùùùƼ Ɨ) ƴùùù˸˯˱˸ǃå Ǒ˸Ǆùùù˴ǃå
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 ĉèïƓùƬá ̠ùƿā  Ĉ̠ùǒ̠ƶǃå ) ƗǀȺƓù˴ǃå èƓùƪåï˗ǃå ˥ùǆ ÜƗɂ̇ ƶ ù˶ǃå2023 Üÿā̇ùƤàā ÿ˦ùƵ Ý2016 ÝAsongu et al., 2018 
Acevedo- Duque, et al.,2022; ( Ŋǈá ĈǊ  ćḪ ċǑ  Ŋʕ˯ǒ  Ĉ̊ùɂ̊ƶƙ  ĉïāí  Ŋ˯ǃå ɖù˻ǀ˲ƙ ǑùƼ ƓùǄƶǃå èƓùƪåï̠ǃå Ɲǆå̇ùƕ Ĉ˸ǃå Ɨù˸˹ ć̠˯ù˴ ćǆå ćíā ÜƗ ċùƼ ĉƴ 

 Ŋ˯ǃå ƗùùǄ˱Ƶ ćùùɣ ŋ˦ ŋ̠ùùǃå ǑùùƼ ï ćāÝý  Ĉùùƕ Ǚ Ŋ̠  Ŋùù˵ǃå ̝ùùǈƓƞ Ɇùù˻ƶƽƙ ǏùùǄƵ ̊ùù˻Ḫ̇˯ǃå ˥ùùǆ èƓùùƵƓˠǀǃåā Ɠùù Ǆƶǃå èƓùùƪåï˗ǃå Ɲǆå̇ ùùƕ ˥˻ùùƕ Ɨùù ʹ˸˯˱˸ǃå Ɨǂå̇
 ĉïāí ̊ùùɂ̊ƶƙ ǏùùǄƵ Ɇùù˸ƶǃåā ÜɎ̇ùùƤǕå Ĉƙ Ɠùùǆ ýǚùùƤ ˥ùùǆ ƴùù˸˱˯ ǃ˸å Ɨùùǆ̠Ƥ ǑùùƼ Ɠùùǋ ćǀ ĉĊ̠ Ĉùùǆ ĈǊ  Ĉƙ èƓùùƪåïíā Ɨùù˸ǄƵ éƓùù˲Ⱥá ˥ùùǆ ċùù˴ ĉǌ Ĉʕ  ćùùơ ǑùùƼ ĉĊɆ 
 Ĉ˸ǃå ý˦Ǆ˲ǃå ʕȻ̠ǀƙā èǚɜ˵ ǃ˸å ćḧ˯ˮç̇  Ü ćïā ċɁ ĈùƼ çíƓùɂðā ÜƗù˸Ǆƶ˯ǃå úå̠ùǋǕƓȺ ƴ˸˯˱˸ǃå èƓƞƓ˯ơå Ɋ ć̇ Ɇùɂ˦˸ƙ ó ā˙ù˵˸ǄǃƵèƓ  ïƓùḧƼǕåā

 Ĉþ̠˳ƙ Ǒ˯ǃå  Ĉƙā ƴ˸˯˱˸ǃå ć˲ ĉĊǀ Ĉɖ  Ŋ˯ǃå úå̠ǋá Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ .Ɨǆå 



сн 
 

 Ą̠ùùù˻ǂƋƙāå ã Ĉï èïƓùùùƬá Üxùùùǃî Ǐùùùǃ ċâ ćùùùɂ ƗÿƓćùùù˸ĈƵ 2040  ĉ˹˻ǆƓùùù˷ǆ ǑùùùƼ Ĉ˸ǃå ǑùùùƼ ßåíǕå ˥˻ùùù˴˲ƙ Ǐùùùǃã Ɠǌ ć˹ Ŋs ćùùù˸ Ɨùùù ˸ǋáā ÜƗùùù ˸ Ǆƶ˯ǃå èƓ
 ĉú̠ùùùǌƕ ÝƓùùùǋ̇ɂ˦ɣƙā èåßå̇ùùùƞǘǃ Ɨùùùɂïā̠ǃå Ɨùùùƶƞå̇˸ǃå  Ą˦˯ùùù˴ǆ Ǐùùùǃã ý˦ùùùƮ˦ǃå Ɏ  ĄƗùùùǈā̇ǆ ̇ùùù˰ǂá ßåíǕå ˥ùùùǆ  ŊùùùǄƵƓƼā ĄƗ ) ÜíƓùùù˶˯ƿǙå çïåðā

2020 ŊùùǄɣ˯ǒ xǃ̆ùùǃā .(ƗùùƮƓƤ Ɨƽùù˶Ⱥ Ɠùù Ǆƶǃå èƓùùƪåï˗ǃå Ɲǆå̇ ùùɁā ƗùùǆƓƵ Ɨƽùù˶Ⱥ ǑǃƓùùƶǃå ˤ ùùǄƶ˯ǃå ÷Ɠùùˠƿ ǑùùƼ ˔Ý  ćá ċÿ  ć̠Ĉùùƙ ćïå  Ŋƪ˓ǆ èƓùù˴
 ǑǃƓùùƶǃå ˤ ùùǄƶ˯ǃå Ɲǆå̇ ùùɁā ǑùùƼ ćùù˸ĈƵ Ɨ˹ɣǄùùƪ ĉȺ ÿƓ ćɣ ć̇ùùƑå ćƙ ƗùùƽǄ˯˳ǆ ɖ ć ĄùùƶƓ  Ŋ˯ǃå Ɏ˦ù˯ù˴˸ǃ Ĉùùǀʿ˲ ƙ ɏ˦ùù˹ƙ ɏ̆ùùǃå ̇ùù˻˻ƺ ĈǊ  ćā ćā ċƼ ĄùùǀƓ  ÜƗùù ˸ Ǆƶ˯ǃå ƗùùǄơ̇ ˸Ǆǃ

 Ĉƙā ćƶ ŋ̠   ĉĊ̠ǃå ĈèƓƪåï  ĄƗǄơ̇ǆ ƓǄƶǃå  Ŋ˸Ǆƶƙ ĄƗ  ć˟ èåî ćȺƓ ƗƮƓ˳ǃå ƓǌƼå˗ǋá Ɠǌǃ óƓƤ ƴ ćǈā ̟ ǃ˲ƓȺ ċ˵ Ĉùƿ íå̠ùƵɀā ƗƼ̇ƶ˸ǃå ̇ Ą˦ Ĉ̇ùǆǕå ÝƗɂ̇ù˵Ⱥ Ɏ
 ɏ˘ǃå ŊǄɣ˯ǒ Ŋ˯ǃå úå̠ǋǕ ƓĄǀʿ˲ ƙ Ɨ́˸˯˱ ǃ˸å ƗḪïƓ˵˸ǃå ˦˲ ǈ ƓǄƶǃå èƓƪåï̠ǃå Ɲǆå̇ˮǃ ̊ɂ̊ƶƙ ̝ Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆå .Ɨ 

 ćǒ Ŋ˯ ĉ˷ ĈƠ   ĉǆ Ŋ˸ ćƪ Ɠ ćˮ ćɖ  ćá Ŋÿ  ĈȻ ƓǄƶǃå èƓƪåï̠ǃå Ɲǆå̇ƕ ćƶ Ŋ˦ Ĉý  Ɠǌ˻ǄƵƪǗåǌþƓ  Ŋ˯ǃå ɖ˻ǀ˲ƙ ǑƼ Üƴ˸˯˱˸ǃå Ɨǆ˗Ƥā Ɨ ˸˹ ŊɣǃƓƼ ćǄ ćù ĈƗ  ˦ ùǀ˲˯Ǆ˸ǃå ÿ
 Ɠùù Ǆƶǃå èƓùùƪåï˗ǃå Ɲǆå̇ ùùˮƕ ǑùùƼ ćùù˸ĈƵ Ɨ˹ɣǄùùƪ ŋʕ˯ùùǒ ÿƓ  ćúïƓùùƶ˸ǃå ʕǌƕƓùù˴ǂã  ĉèåïƓùùǌ˸ǃåāùùǄƵ Ɇùù˸ƶǃåā ÜƗùù ˰˲ ǃå ˤǌƙåï˗ùùƿ Ɨùù ˸˹ƙā ÜǏ  ćƙ ć˲ ŋùù˸ Ɇ
 Ŋ˯ùǃåā ÜƗùyƓ˸˱ǃå Ɨǃā˓ù˴˸ǃå ćƶ ŋǄ é˦ùù˲ ǃå ßå̇ ùƞɀā ÜƗù ʹ˸˯˱˸ǃå ƗḪïƓù˵˸ǃå ˚ùɂ̊ ƶƙ ýǚùƤ ˥ùǆ ïƓùùḧ˯ƕǙåā ÷å˗ùƕǗå ǏùǄƵ çï˗ùǀǃåā ÜǑƙå˘ùǃå ˤ
ƴùù˸˯˱˸ǃå ˗ùù˻ƽƙ Ǒùù˯ǃå Ɨùù ˸ǄƶǃåÜ  ĉĊ˯ǃåā Ɠùùƞ˦ǃ˦˹ḧ˯ǃå ɆƑƓùùƪ˦ǃ Ɇùù˰ǆǕå þå̠˳ ù˯ùƪǙåā ċǀ ĉ˹ ŊùùƗùù˰ǒ˗˲ǃå èƓÜ  Ĉ̇ùùǆǕå  Ŋíá ɏ̆ùùǃå ßƓùùǀǃã çïā˙ùùư Ǐùùǃã Ɏ

 ĉïāí ǏǄƵ ß˦˷ ǃå  Ŋ˵ǃå ̊ɂ̊ƶƙ ǑƼ ƓǄƶǃå èƓƪåï̠ǃå Ɲǆå̇ƕ Ąǀʿ˲ ƙ Ɨ́˸˯˱ ǃ˸å Ɨǂå̇ Ŋ˯ǃå úå̠ǋǕ Ɠ Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆåƗ. 

2. ƕƾȸƑ˲ǁä çƑƨäî˕ǁä 

 ċ̞ùùù˵ƿƓǈ  Ĉ˞ùùùƶȺ  Ĉǆ ƗǀȺƓùùù˴ǃå èƓùùùƪåï̠ǃå ć˯ ćƺ ĉĊùùù˻Ý˖ùùù˲ ǃå èå̇  ċ̞ùùùǃāƓ˹ƙ Ǒùùù˯ǃå èƓùùùƪåï̠ǃå ˥ùùù˸Ƽ  ć÷˦ùùùư˦ǆ  Ŋùùù˵ǃåā ƓùùùǄƶǃå èƓùùùƪåï̠ǃå Ɨǂå̇
 ˥ǒƓùùƪ Ɨùùƪåïí Ɨùù ʹ˸˯˱˸ǃåSingh, 2019) ćùùǋ Ǒùù˯ǃå ( ć̠ ćƼ ċ̞  ˥ùùƵ Ʉùù˵ḧǄǃ ĈîĀì  ŉ˞ǁäĀ Ƒøøǂƴǁä çƑøøƨäî̞ǁä ƛǄä̠øøƓ Ćǂ Ćøøƕ  ŉ̞øøǁä ĊĀ Ĉǁ Ĉĉ˹ Ǐøøƺ ˣ˹

 ŉøø˳ǁä ƕǀä̠ƕøø ʷ˶˭˯˶ǁä  Ɨˠùù˵ǈǕå ǑùùƼ ƗḪïƓùù˵˸ǃå ýǚùùƤ ˥ùùǆ ǑùùƼ ƗŊ̔Ŋùù˶ǃå ̇ùù˻ƹ ĉ̞ǆ̠˳ ù˯ùƪåā ÜƗùùɂ̊˻ǃƓ˸ǃå èƓùùƶǆƓ˱ǃå  ĉĊ̠ǃå ĈƗùùƪåï  ćƝǌ˹ùù˸ǃå 
 Ŋùù˹ǃå ŊǑƵ˦  ĉĊ˻Ƶ ƴùùǆ èǚƕƓùùǀǆ ßå̇ùùƞã ýǚùùƤ ˥ùùǆ Ĉǆ Ɨùù˹ ćḧ Ŋ˦ ćùùǈ) ˥ùùǆ Ɨ33 Ąí̇ùùƼ (å ˥ùùǆ ƗćùùćǄć˟  Ŋ̠ùùǃå ƓùùǄƶǃå èƓùùƪåï̠ǃå ċā ĉǃ ĉĊ˻ā Ü˥˻)10( íå̇ ùùƼá ˥ùùǆ 

˛ɂï˗ùù˯ǃå Ɨùù˭˻ǋ ßƓùù˷Ƶá ĉè̇ùùǌláā .  Ŋ˹ǃå ĈƝƑƓùù˯  Ŋ̠ùùǃå ċā ćï  Ŋùùƶƽǃå ćýƓ  ĉǃ ŊɣǄ ćǄ ćùù Ŋ̠ùùǃå Ɨ ĉǃā ĉĊ˻ Ŋùù˵ǃå ǑùùƼ ˥˻ ˥ùùǆ ˤǌ˹ùù˻ɜ˸ƙ ǑùùƼ Ɠùùǌ˯˻˸ǋáā ÜƗùù ʹ˸˯˱˸ǃå Ɨǂå̇
èåïƓùùǌ˸ǃå ˥ùùǆ ˗ùùǒ˗ƶǃåÝ  Ŋ˯ǃƓḪ ĈùùƮå˦ Ĉ˸ǃƓȺ ï˦ƶùù˵ǃåā ÜƗùù˴ƪ˓ Ǆ˸ǃ ßƓùù˸˯ǈǙƓȺ ï˦ƶùù˵ǃåā ÜçïåíǗåā ÜǑǈāƓùùƶ˯ǃå Ɇùù˸ƶǃåā ÜǑƵƓùù˸˯ƞǙå Ɇ ć˟å˦ Ɨùù˹

 ĉĊ̠ùùƶ˯ǆ Ɨùù˭˻ƕ ǑùùƼ Ɇùù˸ƶǃå ǏùùǄƵ çï̠ùùǀǃåā Ɨùù˸ǃƓƶǃå ĉ̞ùùơ̇˯ƿåā .èƓùùƼƓǀ˰ǃå çí  Ŋ˹ǃå ĈƝƑƓùù˯  Ü˔ùùǈƓ˱ǃå å˘ùùǋ ǑùùƼ èƓùùƪƓ ˴ǃå ˙ɂ˦ùùˠƙ ǏùùǄƵ Ɇùù˸ƶǃå
 ć˟ Ɏ̠ǃ Ɨ́˸˯˱ ǃ˸å ƗḪïƓ˵˸ǃå ƴ˱ ƙ˵ā ćǄ ć.Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɨ 

 ĉ̝ùùǈƓ˱ǃå ǑùƼā  ĉùƙåî ĉǊ ċ̞ƽùù˵Ḫ Ü  ĈƗùùƪåïí) ÿā̇ùùƤàā ÿ˦ùƵ 2019 ( ĉĊ̠ù˲ƙā èǙƓùù˱ǆ Ĉǆā èƓȻ ŊǄɣ˯ Ŋùù˵ǃå èƓùù Ɨù ʹ˸˯˱˸ǃå Ɨǂå̇ ǑùùƼ ˤùù˴ƿ
í˦ƶùƪ ˣùǄ˸ǃå ƗùƶǆƓ˱Ⱥ Ɨùɂ˦Ɂ̇ ˯ǃå çïåíǗå ĉè̠ù˸˯Ƶåā Ü  ĉĊ̠ǃå ĈƗùƪåï  ćƝǌ˹ù˸ǃå  ŊǑƽùùƮ˦ǃå  çåíá ɖù˻ˮˠƙ ýǚùƤ ˥ùǆ ĉĊ˻Ƶ ǏùǄƵ ƗǈƓ˯ùƪǙå Ɨù˹ Ĉǆ ćḧ Ŋ˦ ćùùǈ Ɨ

 ˥ùùùǆ)49ùùù ǃƓ˟ ( ĄƗ  Ɠùùù Ǆƶǃå èƓùùùƪåï˗ǃå èƓùùù ǃƓ˟ ˥ùùùǆ ǑùùùƼí˦ƶùùùƪ ˣùùùǄ˸ǃå ƗùùùƶǆƓƞ ċ̞ƽùùù˵Ḫā .  ĈƝƑƓùùù˯ǈ  ĉĊ̠ǃå ĉƗùùùƪåï  Ŋʕùùùǋá  Ŋùùù˵ǃå èǙƓùùù˱ǆ Ɨǂå̇
  Ɨ ʹ˸˯˱˸ǃå ćƙ ć˸ Ŋ˰ ćǄ ċ̞    ǑƼ Ĉ˸ǃå Ɨˮɂï̠˯ǃå Ɲǆå̇ˮǃå ʕȻ̠ǀƙ ć˯ ć˳ ĉĊ˶ ćù˶ƗÜ āé˦ù˲ ǃå ßå̇ ùƞã ÿƋù˵Ⱥ ƴù˸˯˱˸ǃå ƓȻƓù˷ƿā Ü ćï ċùɁ Ɨù ˸ȻíƓǂǕå Ɲǆå̇ ùˮǃå Ɋ

ƴ˸˯˱˸ǃå èƓƞƓ ˯ơƓȺ Ą˷Ȼáā .Ɠ   ĉè̇ǌlá   Ŋ˹ǃå ĈƝƑƓ˯  ĄƗùǄ˸ƞèƓȻĉĊ̠ù˲Ŋ˯ǃå ˥ùǆ Ʉƶù˷Ḫ Ý  Ŋƪ˓ǆ ƴùǆ ýƓù˶ƙǙå èå˦ù˹ƿƴù˸˯˱˸ǃå èƓù˴ā Ü ĉ̋ùǀǈ 
 Ŋùù˵ǃå Ɲǆå̇ùùƕ Ɇùù˻ƶƽ˯ǃ Ɨùùǆðǚǃå èƓùùǆ˦Ǆƶ˸ǃåā èƓùùǈƓˮǃåƗùù ʹ˸˯˱˸ǃå Ɨǂå̇ā ÜǑƶǆƓùù˱ǃå ɏïåíǗå þƓùùs˹ǃå ǑùùƼ ƗùùǃƓƶǃå Ɨùùɂ̊Ḫ̇˸ǃå ćá . Ŋùùǆ Ɠùù˸ ʼ Ɠ

ɖǄƶ˯ǒ  èƓŊǄćɣ˯Ĉ˸Ⱥ   Ŋù˵ǃå Ɇ˻ƶƽƙ  Ɨù ʹ˸˯˱˸ǃå Ɨǂå̇  ǑùƼƓù Ǆƶǃå èƓùƪåï˗ǃå Ɲǆå̇ ùƕÝ  ćá ÿƓùḪ ċƕ ć̇ Ĉð ƓùǋƗŊ˱ƙå̇˯ùƪǙå Ɨùɣ˳ǃå  ĉǃ Ŋù˵Ǆ Ɨǂå̇Ɨù ʹ˸˯˱˸ǃå Ü
ā ćßǚ˯ǒ Ɠ˸Ⱥ Ɨƪåï̠ǃå ʕ˴ǀǃå Ɲǆå̇ƕ ̇ɂ˦ɣƙ Ĉǆ ƴǆ þ ćɣ˯ ŊǄ Ɇ˸ƶǃå û˦ƪ èƓā ĉĊ˴ǃå ŊǄǃåā èƓƪƓƠƑå˦Ý  Ŋ˵ǃå ˥˻ɜ˸˯ǃƓǌ˻Ƽ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇ . 

 Ąùùù˷ȻáāƓ  ćùùùƪ ćƶ ċ̞  ĈƗùùùƪåïí ) Ɇùùù˻ǄƤ2019 ( ˤɂ˦ùùùǀƙ Ǐùùùǃã Ɨùùù ʸƓ˸˯ƞǙå Ɨùùùǆ˗˳Ǆǃ Ɠùùù Ǆƶǃå èƓùùùƪåï˗ǃå Ɲǆå̇ ùùùƕ ćā ċùùùƼ ćɖ  Ĉǆ ć˓ ĉĊùùùƬ çí˦ùùù˱ǃå èå̇
 ĉ̞ǆ̠˳ ƪ˯åā .íƓ˸˯ƵǙåā   ĉĊ̠ǃå ĈƗƪåï   ć˸ǃå ċ˴ ćƠ  ĉĊ˻ƶǃå Ɨǀɂ̇ɣȺ ǑƵƓ˸˯ƞǙå ˥ùǆ ƗƵ˦˸˱˸ǃ Ɨ˹ ć˟ ćǄ ćùƗ  ˛ɂï˗ù˯ǃå Ɨù˭˻ǋ ßƓù˷Ƶáā Ɠù Ǆƶǃå èƓùƪåï˗ǃå
Ɨùù ʸƓ˸˯ƞǙå Ɨùùǆ˗˳ǃå ǑùùƼ  ćƙā Ü̇ùù˶ Ⱥ˸ ćḧ Ŋ˦ ćùùǈ ĉ̞  ĉĊ˻ƶǃå ˥ùùǆ Ɨùù˹750  ĄùùǃƓ˟Ɠ ā89  Ą˦ùù˷Ƶå ˥ùùǆ  Ɨùù˭˻ǋɂ̨ï̠Ŋùù˯ǃå . ŊùùƮ˦ƙā ćǄ ċ̞  ĈƝƑƓùù˯ǈ  ĉĊ̠ǃå Ɨùùƪåï

 Ǐùǃã ćá Ŋÿ  Ɨùǆ̠˳ Ǆǃ ƓùùǄƶǃå èƓùƪåï̠ǃå Ɲǆå̇ùùƕ èƓǆƓǌùƪã ǑùùƼ íƓù˸˯ƵǙåā çí˦ùù˱ǃå ̇˻ǒƓùƶǆ Ɏ˦ù˯ù˴ǆƴù˸˯˱˸ǃå Ɨùùǆ˗Ƥ ǑùƼ Ɨùù ʸƓ˸˯ƞǙå ßƓùùƞ 



со 
 

 ĉĊùùƪ˦ǆ˯ ĄɣƓÝ  ąßå˦ùùƪ  ćā ċùùƼ ćɖ  èƓȺƓ˱˯ùùƪåƗćùùćǄć˟ ˛ɂï˗ùù˯ǃå Ɨùù˭˻ǋ ßƓùù˷Ƶá èƓȺƓ˱˯ùùƪå āá Ɠùù Ǆƶǃå èƓùùƪåï˗ǃå.  ĉɀā Ŋùùǈ ĈǊ  Ĉƙ Ǚ ċ˦ ćùùƞ Ĉ̠  ƗùùǃǙí èåî ûā̇ùùƼ
 ĈḪ èƓȺƓ˱˯ƪå ˥˻ƕ ƗƑƓ˶ơã ĆĊɆ   ā ˛ɂï˗ù˯ǃå Ɨù˭˻ǋ ßƓù˷Ƶá ˥ǆ ćǄŊɣǃåƗù  ćā ƓùǄƶǃå èƓùƪåï̠ǃå Ɲǆå̇ùˮǃ íƓù˸˯ƵǙåā çí˦ù˱ǃå ̇˻ǒƓùƶǆ ǏùǄƵ ċùƼ ćɖ 

 Ĉ˸ǃå ć˯ ćƺ ĉĊ˻ ć̇Ɨ ˶˳˵ǃå èå. 

 ćá Ŋǆ ĉĊ̠ǃå Ɠ ĈèƓƪåï   ċ̞ǃāƓ˹ƙ Ǒ˯ǃå  ć÷˦ư˦ǆ  Ŋ˯ǃå Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆåÝƓù Ǆƶǃå èƓùƪåï˗ǃåā Ɨ  ċèßƓùƞ  ĈƗùƪåïí ) çí˦ùƶǃå2016(  ĉú̠ùǌƕ  Ŋ˯ǃå ćùƶ ŋ̇ú 
 ĉïāí Ǐùùǃã  Ĉǆ í˦ƶùùƪ xùùǄ˸ǃå ƗùùƶǆƓƞ Ɏ̠ùùǃ Ɨǆå̠˯ùùƪǙå ƗùùƼƓǀƛ ßƓùù˹ƕ ǑùùƼ ƓùùǄƶǃå èƓùùƪåï̠ǃå Ɲǆå̇ùùƕ ćǀ ćïƓ ćùùǈ ĄƗ  ĉȺ ćɣ ćǄ ćùù ĉƗ þƓùùǆǗå ƗùùƶǆƓƞ  ƗùùḧǄ˸˸ǃƓȺ

 ĉ̞ǆ̠˳ ù˯ƪåā ÜƗȻí˦ƶù˴ǃå ƗùɁ̇ƶǃå  ćƝǌ˹ù˸ǃå  ŊǑƽùƮ˦ǃå  Ĉ˸ǃå ćùǀ ćïƓ Ŋʕùƙā Üÿ  Ĉɖù˻ɣˮƙ  ǏùǄƵ ƗǈƓ ˯ùƪå)2221 ( Ąí̇ùƼå  ć˟ ˥ùǆ ćǄ ćù Ɠùù Ǆƶǃå èƓùƪåï˗ǃå Ɨ
 ć˯ƶǆƓ˱ǃƓȺ ċ˥˻  .ā ĉè̇ǌlá   Ŋ˹ǃå ĈƝƑƓ˯   ćá Ŋÿ   ć˯ƶǆƓ˱ǃå ǑƼ ƓǄƶǃå èƓƪåï̠ǃå Ɲǆå̇ƕ ċ˻ ĉùʿǃå ̊ùɂ̊ƶƙ Ǐùǃã Ǐƶ˴ƙ ˥ ć Ĉ˸ǃå ʕ ć̠˯ù˴ ćǆå ý˦ùˮǀǆ Ɏ˦ù˯˴ǆ Ǐùǃã Ɨ
þƓùùƵ Ɇɜùù˵ȺÜ ā ĉã Ŋÿ  Ĉǆ ċ˱ ćùù˸ ćɆ  ŊùùʾǚƤǕå Ĉ˸ǃå èƓ ć̠˯ùù˴ ćǆå ĉïƓùùǀ˯ǆ Ɏ˦ù˯ù˴˸Ⱥ ç̇Ƽ˦ùù˯ǆ ̞ùùǈƓḪ Ɨ Ɏ˗ùùǃ æ ć˟ ćǄ ćùùƗ  ć˯ƶǆƓùù˱ǃå ċ˻ ćǆ ˥ ĉùù˲ ŊɆ  Ɨùùƞï˗ƕ Ɨùùƪåï˗ǃå
Ɨǃ˦ˮǀǆ.   Ŋÿćá ˥ùƵ Ąǚù˷Ƽ    ĉ˥ċ˻ć˯ƶǆƓù˱ǃå Ĉƙ ć̇ ĉĊùǂ ̊ ĉÿå   Ĉǆ ƗùyƓ˸˯ƞå èƓùǋƓ˱ƙå ˥ɂ˦ùḧƙ ǏùǄƵ ć̠˯ù˴ ćǆå ć˟ Ɏ̠ùǃ Ɨ ćǄ ćù ćùƬƓ˸˯ǒ Ɠù˸Ⱥ ƓùǄƶǃå èƓùƪåï̠ǃå Ɨ Ǐ
  ƴǆ Ŋ˯ǃåƗ ʹ˸˯˱˸ǃå Ɨ ˸˹ ćáā Ü ċā ćƮ ĉ̞   ĈƗƪåï̠ǃå  Ⱥ Ŋ˯ǃå ƗƼƓǀƛ ßƓ˹ˮǃ ƗǄǆƓƬ Ɨ˱ ƙå̇˯ƪå ƗƹƓƮ çïā̇˷ Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆå ǑƼ Ɨ èƓùƪåï˗ǃå Ɲǆå̇ ƕ

 Ąǀʿ˲ ƙ èƓƶǆƓ˱ǃå ǑƼ ƓǄƶǃåƓ   ĉǃ ć˯ ćɣ ŋǄ ćƶ Ĉï èƓ ċâ ćɂ ƗḧǄ˸˸ǃå Ɨ2030 ćƵ xǃ̆Ḫā Ü ċǀ èåïƓùǌǆ ˙ɂ˦ùˠ˯ǃ èå̇ ˸ƙ˓ù˸ǃåā Ɇù˸ƶǃå òïā ˥ùǆ ˗ùɂ̊ ˸ǃå ˗
 Ŋɣǃå ćǄ ć Ĉ˸ǃå Ɨ ć̠˴˯ ćǆåƗā Ü Ɨ ˭˻ˮǃå Ɨ Ɂ̇ ˯ǃå ˥˻˸˷ƙ ÿ˦ḧ˯ǃ Ĉǆ ćǀ Ŋ̇ ćï Ćèå Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ ǑƼ. 

      ā ÜɆù˰˸ǃƓȺ ćùǋ ć̠ ćƼ ċ̞  ĈƗùƪåïí  ÿā̇ùƤàā ˦˱ ù˹ƪāá(Asongu et al., 2018)  ĉƗùƼ̇ƶǆ Ǐùǃã  ĉïāí  Ɠù Ǆƶǃå èƓùƪåï˗ǃå ɖù˻ǀ˲ƙ ǑùƼ
 Ŋ˯ǃå Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆå Ŋ˯ǃåā Ɨ ŋ̠ǀƓ ʿɂ̇ Ƽá ǑƼ ɏíƓ˶˯ƿǙå þÝ  Ɨƶƞå̇ ǆ ýǚƤ ˥ǆèƓŊƕíǕå  ƗǀȺƓ˴ǃåā ÜƗƿǚƶǃå èåî ŊƮ˦ƙ ĉ̞Ǆ  Ŋ˹ǃå ĈƝƑƓ˯  Ǐùǃã ćá Ŋÿ 

å Ɲǆå̇ ƕ Ĉƙ ƓǄƶǃå èƓƪåï̠ǃ ċ˴ ĉǌ Ĉʕ  Ŋ˯ǃå ɖ˻ǀ˲ƙ ǑƼ Ĉ˸ǃå Ɨ́˸˯˱ ǃ˸å Ɨ˸˹ ć̠˴˯ ćǆå Ŋ˹ǃå ýǚƤ ˥ǆ Ɨ.ƴù˸˯˱˸ǃå þ˗ù˳ƙ Ǒù˯ǃå éƓ˲ȺǕåā Ǒ˸Ǆƶǃå ˙˵ 
 ā ćá Ŋùùǂ ć̠ ĉè  Ŋ˹ǃå ĈƝƑƓùù˯  ƓĄùù˷Ȼá Ŋùùǈá ĈǊ Ǚ  Ĉùùƕ Ŋ̠  ćá ċÿ  ÿ˦ùùḧƙ Ɠùù Ǆƶǃå èƓùùƪåï˗ǃå éƓùù˲Ⱥáā Ɲǆå̇ ùùƕ ĄƗćùù˸ĉƑåć˦ć˯Ĉǆ  ƴùùǆǕå ýƓùù˱ǆ ǑùùƼ çï˦ùù˵˹˸ǃå Ɨùù ˸Ǆƶǃå éƓùù˲Ⱥ

  ˥˻˴˲ƙ Ŋ˯ǃå  Ɨ ˸˹  ǑƼ Ŋ˹ǃå ÿå̠Ǆˮǃåā ÜƗ ǆƓáƼƓư ĉ̞  Ŋ˹ǃå ĈƝƑƓù˯  Ŋ̠ùǃå ćïā  Ĉ˸ǃå ĉùǌ Ŋʕ  ĉǃ Ŋù˵Ǆ ǑùƼ Ɨ ʸƓ˹ù˶ǃå èƓùƵƓˠǀǃå ƴùǆ Ɠù Ǆƶǃå èƓùƪåï˗ǃå ˥˻ùƕ Ɨǂå̇
 Ŋ˯ǃå ɖ˻ǀ˲ƙƗǄǆƓ˵ǃå Ɨ ˸˹Ý èåïƓḧ˯ƕǙå çíƓɂðā ÜèƓƞƓ ˯ơǙå ˗ǒ˗˲ƙā ÜƗḪ̇ ˯˵˸ǃå éƓ˲ȺǕå ýǚƤ ˥ǆ. 

 ćá Ŋǆ ĈƗƪåïí Ɠ  ) ˔˻ˮƬ2021  ( ćƼ ć˴ ćƶ ċ̞    Ǐùǃã ćǂ ċù˵ ĉɄ   Ĉ˸ǃå ćƶ ĉĊ˦ Ĉƙ Ǒù˯ǃå èƓùƿ ć˦ ĉùƞå ĈǊ  Ɠù Ǆƶǃå èƓùƪåï˗ǃå Ɲǆå̇ ùƕ ǑùƼ æã ƗùƶǆƓƞ Ɨù Ɂ̇ ˯ǃå Ɨù ǄḪ
 Ɨùùù ˹˸ ǃå Ŋ˯ǃå ɖùùù˻ǀ˲ƙ ǑùùùƼ Ĉ˸ǃå Ɨùùù˸˹ ć̠˯ùùù˴ ćǆåÜƗ  ˗ùùùƿā ĉ̞Ŋùùù˹ćˮćƙ  ĉĊ̠ǃå ĈƗùùùƪåï  ćƝǌ˹ùùù˸ǃå  ŊǑƽùùùƮ˦ǃå  Ŋ˯ǃå ŊǑùùùǄ˻Ǆ˲  ĉô ù̇ùùƵ ýǚùùùƤ ˥ùùùǆ  ŊùùùƕíǕå Ɇùùù˻Ǆ˲ƙā èƓ
Ɨùɂ̇ ˢ˹ǃå ŊùƮ˦ƙā Ü ćǄ ĉ̞  ĈƗùùƪåï̠ǃå ˹ǃ ćƝƑƓù˯ÝĆçŊ̠ĉùùƵ  á ŋ˸ǋƓùǌ: í˦ùùƞā  Ĉǆ ćƶ ĉĊ˦ ćùƿ ĆèƓ ĆçŊ̠ĉùùƵ  ç˦˱ƽǃƓùḪ  Ĉƙ Ɠùùǆ ˥˻ùƕ ćǀ ĉĊ̠ Ĉùǆ ĈǊ ùù Ǆƶǃå èƓùƪåï˗ǃå Ɲǆå̇ ùùƕ Ɨùù ǄḪ ǑùƼ Ɠ

 ā æã ƗùùùùƶǆƓƞ Ɨùùùù Ɂ̇ ˯ǃå Ĉǆā Ɇùùùù˸ƶǃå û˦ùùùùƪ èƓùùùùƞƓ˯ơå ćɣ˯ ŊǄ Ŋ˯ǃå èƓùùùù Ĉ˸ǃå Ɨùùùù˸˹ ć̠˯ùùùù˴ ćǆåƗā Ü Ʉƶùùùùư Ŋɣǃå üǚ˯ùùùùǆå ćǄ ćùùùùèåïƓùùùùǌ˸Ǆǃ Ɨ  Ɨùùùù ˸Ǆƶǃå
Ɨù ʿ ˮˠ˯ǃåāǑùùƼ ˝ùǀǈā Ü  Ĉ˸ǃå ̨ɂï̠ù˯ǃå Ɨùù˭˻ǋ ßƓù˷Ƶá íå̠ùƵá ć˯ ć˳ ĉĊ˶ ĉù˶˛ɂï˗ù˯ǃå ǑùùƼ ƗùȻ˗˻Ǆǀƙ ɖùƑå̇ ˠǃ ˤǌǆå˗˳˯ùùƪåā Ü˥˻Ü  Ǌùù ƞ˦ƙ þ˗ùƵā
 Ɨˠùù˵ǈǕå Ɨùù ˸ Ǆƶ˯ǃå Ɲǆå̇ ùùˮǃåā Ŋ˯ǃå ɖùù˻ǀ˲ƙ ǑùùƼ ƴùù˸˱˯ ǃ˸å Ɨùùǆ̠˳ ǃ Ɠùùǌǃ Ĉ˸ǃå Ɨùù˸˹ ć̠˯ùù˴ ćǆå ÜƗ èƓùùƞƓ ˯ơƓȺ Ɠùùǌ˟Ɠ ƙïå Ʉƶùùư Ǐùùǃã ƗƼƓùùưǗƓȺ

 Ŋ˯ǃåā Ɇ˸ƶǃå û˦ƪ Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆå.Ɨ 

) ˦˻Ḫí ā̠ƽƪå ĈƗƪåïí ċèć̠ćƮćï ̠ƿāAcevedo- Duque, et al.,2022 ( ĉĊƙå ć˱ ĉèƓǋƓ  Ĉǆ ćǀ Ŋ̇ ĉèåï  ˔ɂï˗ùƙ ǑùƼ Ɠù Ǆƶǃå èƓùƪåï˗ǃå
Ɇƞá ˥ǆ Ɨɂ̇ ˵ ǃå èåßƓƽḧǃå    ɖ˻ǀ˲ƙ Ŋ˯ǃå Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆåƗɂ̇ ˢ˹ǃå ß˦ư ǑƼ Ɨ  Ċ̆ć˱Ĉ˸ǃåçï . ĈƗùƪåï̠ǃå ĉ̞ǆ̠˳ ƪ˯åā  ćƝǌ˹ù˸ǃå  Ŋù˹ǃå ŊǑƵ˦ ćáā Ü ċùƞ ć̇ ċè 

) ƴǆ èǚƕƓǀǆ20 Ą̠˸˻Ƶ (  å˱ǃ ĆèƓùƶǆƓ ĆçŊ̠ĉùƵ   Ɠùɜɂ̇ ǆƋȺ  Ŋǚǃå Ŋù˹˻ƙ ƗƓ ǈƓ ùƪɀāā . ŊùƮ˦ƙ ćǄ ĉ̞  Ŋ˹ǃå ĈƝƑƓù˯  ćá Ǐùǃã Ŋÿ  ƗùƞƓ˲Ⱥ Ɠù Ǆƶǃå èƓùƪåï˗ǃå Ɲǆå̇ ùƕ
Ǐùùǃã  Ɨùù ˸ Ǆƶ˯ǃå Ɠùùǌ˱ǆå̇ ƕ ˤ ˸ùù˶ƙ çíƓùùƵãǘǃùùƪǌƓþ  Ŋ˯ǃå ǑùùƼ Ĉ˸ǃå Ɨùù˸˹ ć̠˯ùù˴ ćǆå ċ˥ùùḧǃā Ǒ˸ȻíƓùùǂǕå Ɏ˦ù˯ù˴˸ǃå ǏùùǄƵ ɊùùǀƼ ̨ ùùǃ ÜƗ  Ąùù˷ȻáƓ  ˥ùùǆ
  ýǚƤ Ɨǆ˦ˢ˹˸ǃåƗ˸ ǄƶŊ˯ǃå  ćḪ Ĉḧ ĆĊɆ . ĉ̞ƼƓưáā  Ŋ˹ǃå ĈƝƑƓ˯  ćá Ŋÿ  ĄƗƞƓơ üƓ˹ǋ  ć̇ù˰ǂá þ˦˻ǃå  ćá ˥ùǆ ĉĊɏ  Ć̞ùƿā  ćǆ ćù˷ Ŋ˯ǃå Ǐùǃã Ǐ Ǐùǃã ƗùƞƓ˲ǃåā Ü˙ù˻˻ƺ

 èƓùùƞ̇ ˳ǆ èƓùùƪåïí ĈȻ ƓùùǄƵ ċùù˴ ĉǌ Ĉ˸ ǑùùƼ ÿ˦ Ŋùù˯ǃå ɖùù˻ǀ˲ƙ .ǑƵƓùù˸˯ƞǙåā ɏíƓùù˶ƿ˯Ǚåā Ǒùù˭ˮ˻ǃå :Ǒùùƛǚ˰ǃå ÿðå˦ ćáā ċā ćùùƮ ĉ̞  ĈƗùùƪåï̠ǃå  çïā˙ùù˷Ⱥ
 ĉǃ Ɨǆðǚǃå èåïƓǌ˸ǃå ʕǌƕƓ˴ǂɀā ƓǄƶǃå èƓƪåï̠ǃå Ɲǆå̇ƕ ̟ǒ̠˲ƙ ć˲ ĉĊɆ  ćƙ Ǒ˯ǃå èǚɜ˵ ǃ˸å Ĉƶ Ĉû˦  ćɖ˻ǀ˲ƙ .Ɨǆå˗˯ƪǙå 



сп 
 

  ćá Ŋǆ ĉĊ˴ǃå ǑƼ Ɠ  ûƓ Ĉƶǃå ć˸ ĉǈƓÝǑ   ćƼ ćǌ ć̠ ćƼ ċ̞   ĈƗƪåïí  Ɨ ǈƓǌˮ˹ǃå )2018(  ĉǃ Ŋ˯Ǆ ćƶ ŋ̇ úã ćí Ǐǃ ċā ĉï  Ŋƪ˓ǆ ĈƵ Ɨ˹ɣǄƪ ǑƼ èƓǆ˦Ǆƶ˸ǃå èƓ˴ ć˸ ǑùƼ ÿƓ
 Ŋ˯ǃå úå̠ǋá ɖ˻ǀ˲ƙ Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆå Ɨ2030  Ŋ˯ǃå ýǚƤ ˥ǆ ćƶ ŋ̇ úã Ǐǃǆ ˦ ˯ù˴ ćā Ɏ ċùƵ ĉǑ  Ɨù ʼƓǀ˰ǃå ˚ùǂå̇ ˸ǃåā èƓù ˯ɜ˸ǃå ÷Ɠùˠƿ ǑùƼ ˥˻ǄǆƓùƶǃå
 Ŋ˯ǃå úå̠ùùǋƋȺ Ĉ˸ǃå Ɨùù˸˹ ć̠˯ùù˴ ćǆå Ɨ2030  Ĉùùƪā ĈˮƓùùǌǀ ʿ˲ƙ Ɇā . ĉè̠ùù˸˯Ƶå  ĈƗùùƪåï̠ǃå  ƓǌƼå˗ùùǋá ɖùù˻ǀ˲˯ǃǏùùǄƵ å ć˸ǃå Ɲǌ˹ùù˸ǃ ċ̊ ĉùùƞǑ (Mixed 

Methods Approach)Ý  ɖ˻ˮˠƙ ýǚƤ ˥ǆ ĉùƬ ƗùǄƕƓǀ˸ǃåā ɖƑƓùƛ˦ǃå Ɇù˻Ǆ˲ƙā ƗǈƓ˯ùƪǙå ċǊ  Ĉ˸ǃå ćǀ Ŋ˹ ćù˹ .Ɨā ćƙ ć˦ ŊùƮ ćǄ ĉ̞  ĈƗùƪåï̠ǃå Ǐùǃã  ćƝƑƓù˯ǈ 
ÝĆçŊ̠ĉƵ   Ɠǌ˹ǆ ćá Ŋÿ  Ŋƪ˓ǆ èƓǆ˦Ǆƶ˸ǃå èƓ˴ þ˦ǀƙ Ɲǆå̇ ùˮǃåā Ɨˠù˵ǈǕå ˥ùǆ ˗ùǒ˗ƶǃå ˘˻ƽ˹˯ƕǃå Ĉ˸ ċù˴ ĉǌ ć˸ Ŋ˯ǃå úå̠ùǋá ɖù˻ǀ˲ƙ ǑùƼ Ɨ Ĉ˸ǃå Ɨù˸˹ ć̠˯ù˴ ćǆå .Ɨ

 ċè̇ùùǌlá Ɠùù˸ǂ  ĈƝƑƓùù˯ǈ  ćþƓǌùùƪã Ɨùùƪåï̠ǃå  Ŋƪ˓ǆ ĉĊ˻Ƶ èƓùùǆ˦Ǆƶ˸ǃå èƓùù˴ Ɨùùƪåï˗ǃå Ɨùù˹ Ɠùùǌćƶ˸ƞ Ŋ˯ǃå úå̠ùùǋá ɖùù˻ǀ˲ƙ ǑùùƼ Ɨùù ˸˹ Ĉ˸ǃå ć̠˯ùù˴ ćǆå ĉƕ Ɨ ĉ˹ ćùù˴ Ć̝ 
 ĆƗùƙāƓƽ˯ǆ  ˥ùùǆ ĉǉ˦ĈùƞĈā  Ŋƪ˓ ǃ˸å í̠ùùƵ Ĉ˸ǃå èƓù˴ ċùù˴ ĉǌ ć˸ ĈùùḪ ɖù˻ǀ˲ƙ ǑùùƼ Ɨ ĉĊɆ  Ćú̠ùǋÜ  Ĉ˸ǃå Ɨɣù˵ǈǕå í̠ùùƵā ć˹ Ŋùùƽ ć̆ ĈùḪ ǑùùƼ ç ĉĊɆ  Ćú̠ùùǋ Ǐùùǃã èïƓùùƬá Ɠù˸Ḫ .

 ˞ƶȺ í˦ƞā ÝèƓƿĉĊ˦ćƶĈ˸ǃåḪèƓƿĉĊ˦ćƶĈ˸ǃƓ ÜƗ ǃƓ˸ǃå  Ŋ˯ǃå úå̠ùǋá ƗˀƓ˸Ⱥ ǑƵ˦ǃå þ̠Ƶā Ĉ˸ǃå Ɨù˸˹ ć̠˯ù˴ ćǆåā ÜƗèƓùƿĉĊ˦ćƶĈ˸ǃå ā ÜƗùɂïåíǗåèƓùƿĉĊ˦ćƶĈ˸ǃå 
 ćáā .Ɨɂ̇ ùù˵ ǃå ċā ćùùư ć˲ ĉ̞  Ŋ˹ǃå ĈƝƑƓùù˯  ƗḪïƓùù˵ǆ Ŋƪ˓ǆèƓùùǆ˦Ǆƶ˸ǃå èƓùù˴ Ɠùùǌĉƶ˸ƞ  Ĉ˳ǃå ǑùùƼ ćùùɣ Ŋ˯ǃå ɊƗùùɂ˦˸˹Ý  ĉã Ŋùùǆ ç̇ ùùƬƓ ǆ çï˦ùù˶Ⱥ Ɠáþ  ýǚùùƤ ˥ùùǆ
 Ĉ˸ǃå èƓùùǌ˱ǃå ċùù˵ ĉ̇ ćƼ ćá Ɠùù˸Ḫ ÜƓùùǌ˻ǄƵ Ɨ ċā ćùùư ć˲ ċ̞  ćí˦ùùƞā  ćā ċùùƵ ĆǑ  ĉƿ ˥ùùǆ ćùùˮ Ĉǆ Ɇ Ŋ˯ ĉùù˳ ĉ̆ ĉïā̠ùùƕ ïå̇ùùǀǃå ɏ  Ŋƪ˓ǆ èƓùù˴ Ĉ˳ǃå ɖùù˻ǀ˲ƙ ǑùùƼ èƓùùǆ˦Ǆƶ˸ǃå ćùùɣ Ɋ

 Ŋ˯ǃå Ŋ˯ǃå úå̠ǋáā Ɨɂ˦˸˹ Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆå) ƗƶùƪƓ˯ǃå Ɨ ù˴˸˳ǃå Ɨùˠ˳ǃå ǑùƼ èƓùǆ˦Ǆƶ˸ǃå ÷Ɠùˠƿ ˙ɂ˦ùˠ˯ƕ Ơùưåā þƓù˸˯ǋå í˦ƞāā ÜƗ2016-
2020 ŋ̇ǃåā ( ċâ ćɂ ĈƵ) ƗǄˮǀ˯˴ ǃ˸å Ɨ ć˸ ÿƓ2040 .( 

  ĉĊùù˴ǃå ǑùùƼā ć ĉûƓ  ĉùù˴ƽǈ ĉǊÝ Ɨùùƪåïí ˕Ƽ˗ùùǋ ) ÿā̇ùùƤàā ǑƑƓùù˹ǌǃå2023(  ǑùùƼ Ɨùù ʹ˸˯˱˸ǃå Ɨǂå̇ ùù˵ǃå èƓùù Ǆˠ˯ǆ ˙Ƽå˦ùùƙ Ɨùùƞïí ˤ ùù˻ǀƙ Ǐùùǃã
.ʕùùùǄƶ˯ǃå çí˦ùùùƞ ÿƓ˸ùùùưā Ǒ˸ȻíƓùùùǂǕå íƓùùù˸˯Ƶǚǃ ƗùùùǈƓ˸Ĉƶǃå Ɨùùù˭˻ǌǃå ̇˻ǒƓùùùƶ˸ǃ ƓĄùùùǀƼā ƗùùùǈƓ˸Ĉƶǃå èƓùùùƶǆƓ˱ǃå  Ɲǌ˹ùùù˸ǃå Ɨùùùƪåï˗ǃå ˕ǆ˗˳˯ùùùƪåā

å ƴùùɂð˦ƙ ˥ùùǆ ǑƽùùƮ˦ǃå ˥ùùǆ Ɨùùǈ˦ɜǆ Ɨùù˹˻Ƶ ǏùùǄƵ Ɨùùǈ˦ɜǆ ƗǈƓ ˯ùùƪ286  ˦ ùù˷Ƶùùǆ Ąå ˥ Ɨùù˭˻ǋǃå ˛ɂï˗ùù˯ȺƗùùǈƓ˸Ĉƶǃå èƓùùƶǆƓ˱ǃƓ.  ā è̇ ùùǌˡá
 èƓùǄɣ˯ ǃ˸ åĄ̇ù˻ˮḪ åĄ̇Ƽå˦ùƙ ƝƑƓù˯˹ǃå Ɨù ʹ˸˯˱˸ǃå Ɨǂå̇ ù˵ǃå ÜþƓùƵ Ɇɜù˵Ⱥ ƗƑƓù˶ơã ƗùǃǙí èåî û̇ùƼ í˦ùƞā ƴùǆ ˙ù˰ǂá å˦ḪïƓùƬ ˥ùǆ ƠǃƓù˶ǃ

ƴ˸˯˱˸ǃå Ɨǆ˗Ƥ ǑƼ èå̇ ǆ éǚƛ ˥ǆƗ˸Ǆƶǃå Ɨƙ̇ǃå ƠǃƓ˶ǃ ƗƑƓ˶ơã ƗǃǙí èåî ûā̇Ƽ ̠ƞ˦ǒ Ǚā Ü.  

ùùùƞā ċèßƓ  ĈƗùùùƪåïí  ÿā̇ùùùƤàā Ɨɂ̇ƶùùù˶ǃå)2022 (ǃ ĉɄùùù˵ḧ  ćí ċā ĉï  ĉƙ ċǀ ĉ˹ Ŋùùù Ŋ˯ǃå úå̠ùùùǋá ɖùùù˻ǀ˲ƙ ǑùùùƼ ƗùùùƶȺå̇ǃå ƗyƓ˹ùùù˶ǃå çï˦ùùù˰ǃå èƓ Ɨùùù ˸˹
 Ĉ˸ǃå ć̠˴˯ ćǆå Ŋƪ˓ Ⱥ˸ Ɨ  ǑǃƓùƶǃå ˤ ùǄƶ˯ǃå èƓ˴  ǑùƼ ĈƵ Ɨ˹ɣǄùƪ ćù˸ÿƓ.  ā ĉ̞ǆ̠˳ ù˯ƪå  ĉĊ̠ǃå ĈƗùƪåï  ćƝǌ˹ù˸ǃå  Ŋù˹ǃå ŊǑƵ˦ èǚƕƓùǀ˸ǃå ßå̇ ùƞã ýǚùƤ ˥ùǆ ƴùǆ 
 ĉĊ˻Ƶ) ˥ǆ Ɨ˹10 Ŋƪ˓ǆ èåíƓʾ ˥ǆ (  èƓ˴ ćƙ .ǑǃƓƶǃå ʕǄƶ˯ǃå ć˦ ŊƮ ćǄ ċ̞  ĈƝƑƓ˯ǈ  ĉĊ̠ǃå ĉƗƪåï  ĉĊ˸ǋá Ǐùǃã Ŋù ĉƗ  ćí ċā ĉï  ĉƙ ċǀ ĉ˹ Ŋù ƗùƶȺå̇ ǃå Ɨ ʸƓ˹ù˶ǃå çï˦ù˰ǃå èƓ

 Ŋ˯ǃå úå̠ùùǋá ɖùù˻ǀ˲ƙ ǑùùƼ Ĉ˸ǃå Ɨùù˸˹ ć̠˯ùù˴ ćǆå Ŋƪ˓ǆ ǑùùƼ Ɨ ÜǑǃƓùùƶǃå ˤ ùùǄƶ˯ǃå èƓùù˴ ċèïƓùùƬá Ɠùù˸ǂ  ĈƝƑƓùù˯ǈ  ĉĊ̠ǃå ĉƗùùƪåï  ćá Ǐùùǃã Ŋÿ  ćùùƙ Ɏ˦ù˯ù˴ǆ ć˦ ŋƼ ĉƙ ̇ ċǀ ĉ˹ Ŋùù èƓ
  çï˦˰ǃåƗƶȺå̇ ǃå Ɨ ʸƓ˹˶ǃå  ˕ǈƓḪ  Ɨˠƪ˦˯ǆā ÜçðƓ˯˸ǆ ˥˻ƕÝ   ćơ ć˴ ć̝ ǌƞāèƓ ˙ˢǈ ù˹ǆ ĆĊɆĈḪ .ˤǌ ćáā ċā ćùư ć˲ ċ̞  ĈƝƑƓù˯ǈ  Ąù˷Ȼá Ɠ Ćí̠ùƵ í˦ùƞā  ˥ùǆ
 Ŋ˯ǃå ćùù˲ ĉĊ̠ ĉĊ˯ǃåā ƗùùɂïåíǗå èƓȻ ċǀ ĉ˹ ŊùùƗɂ̇ ùù˵ ǃåā Ɨ ćùùƿā Ü Ŋ̠ ćǆ ĉ̞  Ŋ˹ǃå ĈƝƑƓùù˯  Ąí̠ùùƵå  ˥ùùǆ Ĉ˸ǃå èåßå̇ùùƞǗå ć̇˯ǀ Ŋùù˰˯˸ƙ Ɨùùơ ĈɆ ǑùùƼ:  ĉßƓùù˹ƕ  Üƴùù˸˯˱˸ǃå ƴùùǆ èƓǂå̇ ùùƬ
 ćƞā ċ̆ ĉæ  ĉ̝ɂï̠ƙā Üèå̇˳ˮǃå  ḧǃåèåßƓƽ  Ĉˮǃå ˥˻˴˲ƙā ÜƗɂ̇˵ ǃå ċ˹ ć Ŋ˯ǃå Ɨ Ŋ˯˲.Ɨ 

 Ą˴ƪƋƙāƓ  ãƓǆ Ǐǃ   ćƪ ćˮ ćɖ Ŋ˯ǒ Ü ĉ˷ ĈƠ  ÜƗǀȺƓ˴ǃå èƓƪåï˗ǃå Ɇ˻Ǆ˲ƙ ˥ǆ ĉã Ŋÿ  ć˸sƶǆ ćá Ɠǌ Ŋǂ ć̠ ĉè  Ŋ̠ǃå ċā ćï  Ĉ˸ǃå ĉǌ Ŋʕ  ǑùƼ Ɠù Ǆƶǃå èƓùƪåï˗ǃå Ɲǆå̇ ùˮǃ
 Ŋ˵ǃå ÷˦ư˦ǆ Ą˷Ȼáā ÜƗ́˸˯˱ ǃ˸å Ɨǂå̇Ɠ  ćïāí Ŋùƶƽǃå Ɠǋ Ŋ˯ǃå ǑùƼ ýƓ Ĉ˸ǃå Ɨù˸˹ ć̠˯ù˴ ćǆå ċè̠ù˸˯Ƶåā ÜƗ  Ĉ˸sƶǆ ćƝǌ˹ù˸ǃå Ɠùǌ  ŊǑƽùƮ˦ǃå  Ą̇ùsǈå  ĉǃ Ĉ˸ ćǚ ćß ćǆ ĉù˯ ĉǊ 
 Ŋùù˹ǃå å̆ùùǌǃ ċ̞ǆ̠˳ ù˯ùƪå xǃ̆ùùḪā .éƓùù˲ȺǕå ˥ùùǆ ÷˦  Ĉ˞ùùƶȺ  èƓùùƪåï˗ǃå ĆæäìàƕǆƑ ˭øøƨǗä :Ɠùùǌ˹ǆ Ý  Ɨùùƪåïíçí˦ùùƶǃå )2016(Ü Ɨùùƪåïíā  Ɇùù˻ǄƤ
)2019( Üÿā̇ùùùƤàā ǑƑƓùùù˹ǌǃå) Ɨùùùƪåïíā2023( Ĉùùù˷ƶȺ Ɠùùù˸˻˹ƕ Ü Ɠǌ Ćý̞˱ ø˭øøƨä  ĆæäìàçǘƓƑøøøƾ˶ǁä :Ɠùùùǌ˹ǆ Ý  ÿā̇ùùùƤàā Ɨɂ̇ƶùùù˶ǃå Ɨùùùƪåïí)
Ü2022 Acevedo- Duque, et al.,2022; Ĉ˞ƶǃåā Ü(  ćƤǓå Ĉ̇  Ć̞˭˶Ƴä â Ʉ˹ǂ˰Ɨ ǍǁǓä ŉøƓìçƑ ƕøƽǘƴǁä çäí:Ɠùǌ˹ǆ Ý èƓùƪåïí 

 ƗǀȺƓ˴ǃå); Asongu et al., 2018 ˔˻ˮƬ Ý2021( ā . ĉ̠ƿ ĉèíƓƽ˯ƪå  ĉĊ̠ǃå ĈƗƪåï  ŊǃƓ˲ǃå ĈƗ ǑƼ ƗǀȺƓ˴ǃå èƓƪåï˗ǃå ˥ǆ:  ĉĊ˸ǋá ̠˻ǂƋƙ Ŋ Ɨ
Ƶ˦ư˦ǆ ā ÜƓǌǄɜ˵ǆ ˗ǒ˗˲ƙƓǌ˯  ßƓ˹Ɂā Ü ǑƼā Ü(èǚƕƓǀ˸ǃå) Ɠǌƙåíá ćí ċƵ ĉʕ  ŊǃƓ˲ǃå Ɨƪåï̠ǃå ƝƑƓ˯ǈ ĈɄùǄ˯˳ƙā .ƗǀȺƓù˴ǃå èƓƪåï̠ǃƓȺ Ɨ  ĉĊ̠ǃå ĈƗùƪåï 
 ŊùùùǃƓ˲ǃå ĈƗ  ĉǈ˦Ḫ ǑùùùƼ ƗǀȺƓùùù˴ǃå èƓùùùƪåï̠ǃå ˥ùùùƵ ćƞ Ɠùùùǌ ć˸ ćùùùƶ ċ̞  Ĉǆ ˥˻ùùùƕ ć˯ ćƺ ĉĊùùù˻ ć̇ ĉɏ  Ŋùùù˵ǃåƗùùù ʹ˸˯˱˸ǃå Ɨǂå̇Ý  ā Ŋ˯ǃå Ĉ˸ǃå Ɨùùù˸˹ ćùùù˴ ć̠˯ ćǆå Ɲǆå̇ ùùùƕ ûƓ ùùùƪ ǑùùùƼ Ɨ

  ˥˻ùơ ǑùƼ ÜƓ Ǆƶǃå èƓƪåï˗ǃå Ŋÿĉã èƓùƪåï˗ǃå ˤùˢƶǆ ćï ƗǀȺƓù˴ǃå Ŋùǂ ć̊ ċè  Ĉǆ ǏùǄƵ ć˯ ćƺ ĉĊù˻ ĆɆɜù˵Ⱥ ̠ùơåā ̇  ĆɆù˶ƽ˹ǆÝ  ĉã Ŋùǆ Ŋù˵ǃå ƓƗù ʹ˸˯˱˸ǃå Ɨǂå̇Ü þá 



ср 
 

 Ŋ˯ǃå Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆåÜƗ   Ĉƙā ćƶ ŋ̠  ĉĊ̠ǃå ĈƗƪåï  ćƗƪåï̠ǃå Ǒǋ ĈƗŊǃƓ˲ǃå ŊɁ̇ƶǃå ćƗ  ċ̞ǃāƓ˹ƙ Ǒ˯ǃå ǏǃāǕå  Ĉ˸ǃå ǉ̆ǋ ć˯ ćƺ ĉĊ˻ Ɲǆå̇ ùƕ ûƓ ùƪ ǑùƼ Ɠǌù˷ƶȺ ƴùǆ èå̇
Ɠù Ǆƶǃå èƓƪåï˗ǃåÝ   ćơ ćù˴ ć̝  ćǆ ċù˴ ĉƠ  ŊùƕíǕå ċ̞ùǆƓƿ Ǒù˯ǃå èƓ  ĈƗù˰ơƓǃå ǊùȺ . ĈɄùǄ˯˳ƙ xǃ̆ùḪā  ĉĊ̠ǃåùƪåï ĈƗ  ŊùǃƓ˲ǃå ĈƗ  Ĉ˟ Ǒù˯ǃå Ɨù˭ˮ˻ǃå ǑùƼ ĉĊ ćùǀ ċ̞  ÜƓùǌ˻Ƽ

 ĉƕ ɏ̆ǃå ć̠ ċā ĉï ĉǉ  ĈȻ ċ˴ ĉǌ Ĉʕ  Ĉ˟ Ǒ˯ǃå ƗǀȺƓ˴ǃå èƓƪåï̠ǃå ˥Ƶ ƗƽǄ˯˳ǆ ƝƑƓ˯ǈ ßƓɣƵã ǑƼ ĉĊ ćǀ ċ̞  Ɏ̇Ƥá èƓ˭˻ƕ ǑƼ . 

3.  ƕƨäî˕ǁä ƕǂɚ˳Ǆ 

       ćá Ŋùùùǂ ć̠ ċè  Ĉï ċâ ćùùùɂ ĈƗ  ĈƵ ćùùù˸ ÿƓ2040  ćá ë˦ ùùùư˦ƕ Ŋÿ  ćƗ˹ɣǄùùùƪ ĈƵ ćùùù˸Ǚ ÿƓ  Ĉùùùƕ Ŋ̠  ćá ċÿ  ćÿ˦ùùùḧƙ  ĉùùùư ċ˸ ć˥  ŋ̠ùùùǃå ćā ĉĊ̠ǀ˯˸ǃå ý Ɨùùùǆ˹ùùù˴ǃå ǑùùùƼ˥ɂ̇ ùùù˵ƶǃå èå˦ 
 Ĉ̝˴ ḧ˯ƙā ÜƗǆíƓǀǃå   ŋ̇ǃå ċâ ćɂ ĈƗ   ĉĊ˸ǋá Ŋ˻ ć˯  Ɠǌ˥ǆ   ĉǈ˦Ḫ ƓùǌƤ ̇ɂ ć˟ Ɨùɣ ĉ̇ Ćɖùɂ  Ĉƙ ćù˲ ĉĊ̠ Ĉí ǃ Ɇˮǀ˯ù˴˸ǃå èåïƓù˴ǆèƓùƵƓˠǀǄ  ĄƗŊùƼƓḪ  ǑùƼƗ˹ˠǄùƪ ÿƓćù˸ĈƵ  çïåðā)
  ÜíƓ˶˯ƿǙå2020.(   ćƵ ̠ƿā Ŋ˦ ćǃ ĉ̞   ŋ̇ǃå ċâ ćɂ ĈƗ  ĆɆɜ˵Ⱥ  ĆñƓƪá ÜǑù˸Ǆƶǃå ˖ù˲ ǃåā ˤ ùǄƶ˯ǃå ǏùǄƵ ƓǌƼå˗ùǋá ɖ˻ǀ˲ƙ ǑƼ  å˘ùǃ ÜƗɂ̇ ù˵ ǃå èåï˗ùǀǃåā

 Ĉƙ ćƶ ŋ̠   ĈƝǆå̇ƕ   Ą̇˶ Ƶ˹ ƓǄƶǃå èƓƪåï̠ǃåå  ĄùƪƓƪáƓ  ćƙ ɖù˻ǀ˲ƙ ǑùƼ ćɣ ŋǄ ćùƶ ŋ̇ǃå èƓ ċâ ćùɂ ƗǕ Ŋǈ ĈƗǃā˓ù˴˸ǃå Ɠùǌ  Ĉǆ íå̠ùƵã ˥ùƵ ćùƞ̇˳ ǏùǄƵ çïíƓùƿ Ɨù ˹˟ā èƓ
 ĉïƓùùḧ˯ƕǙå  ćíā ċùùƼ ĉƴ  ĉɖùù˻ǀ˲ƙā ÜǑùù˸Ǆƶǃå ̟ùù˲ǃå ƗùùḪ̇ơ  Ŋ˯ǃå ŋ̠ùùǀ ǑùùƼ þ ĉèǙƓùù˱ǆ  ĉçƓùù˲ǃå.Ɠùùǌĉƶ˸ƞ   Ŋ̇ùùǃå ǏùùǄƵā ċƹ ĉʕÝˣùùǃî ˥ùùǆ   ćá Ŋùùǂ ć̠ ċè  ąí̠ùùƵ  ˥ùùǆ
 ŊƕíǕå ćí˦ƞā èƓ   ĆƗǄ˸ƞ   Ŋ˯ǃå ˥ǆ ć˲ ĉĊ̠ ćƙ ̠ùƿ Ǒù˯ǃå èƓȻ Ĉùƶ ˦ Ĉû  ćƝǆå̇ùƕ˥ùƵ Ɠù Ǆƶǃå èƓùƪåï˗ǃå  ùƪǗåǌþƓ  Ŋ˯ǃå ƗùḪ̇˲ǃå ǑùƼ Ŋùɂ˦˸˹ ćƙ Ɨùǃā̠ǃå ǑùƼ Ɨ ć˸ Ŋù˰ ćɆ 
ǑƼ:   ŉ˭ǁä ɂ̫Ʈ ŉ̞ǁäĀ Ʉɀʕ˶ ĊƳɍìƑ˶ǁä ˢÛ  Ā ŉȹìĀ̞˰ Ǆ ć˶ǁä ˓ƽʕǁä ɔ˹ƮĀ ÛǏ˶ǂƴǁä ̝ ǁ˰ä çƑǄƑǊƨâ ƕ Ć˱ ŉ˴Û˔ø˰ ǂǁ ˛  ĈƽĀ ŉøǂ ˘ƺäˤø˰ǁä ƕ
 ŉ̞ǁä ĈƳä Ć˶Ǐ˶ǂƴǁä ˔˰ ǂǁ ƕ  )Üÿā̇ùƤàā ƗƬíå̇ǂ2019 Ý ÜǑƼ˦ùƶǃå2020Ü( Ʉƶùưā  èåïƓùǌǆɆˮǀ˯ù˴˸ǃå Ü ĉǃ ƗùƞƓ˲ǃåā Ĉ˸ ć˦ ćßå ćùǆ Ɨ Ɲǆå̇ ùˮǃå

 Ĉǒ Ɠùùùùù˸Ⱥ Ɨùùùùù́ǆƓ˱ǃå ć˹ ĉùùùùùƪƓ Ĉ̝  Ĉǆ ćɣ˯ ŊǄ û˦ùùùùùƪ èƓùùùùùɆùùùùù˸ƶǃå ) Üˤ ùùùùùǄƶ˯ǃå ˛ùùùùùǄ˱ǆ2018 ĉĊ˯ǃå þå̠˳ ù˯ùùùùƪå Ʉƶùùùùùưā Ü( ċǀ ĉ˹ Ŋùùùùù çï˗ùùùùùǈā ÜƗ˭ùùùùùƬƓ˹ǃå èƓ
 Ŋ˯ǃå ć˳ ŋ˶ ć˶  èƓǕå Ĉï í˦ƞā þ̠Ƶā ÜǑƵƓ˹ɣƮǙå ßƓḪ̆ǃå èǙƓ˱ǆ ǑƼ Ɨ˸ȻíƓǂ ċâ ćɂ ĉǃ Ɨ˲ưåā Ɨ Ŋ˵Ǆ) óƓ˳ǃå ÷Ɠˠǀǃå ƴǆ Ɨǂå̇ Ɨɂ̇ ƶ ˶ǃå

 Üÿā̇Ƥàā2022.( 

        Ǚ ĄƓ˷Ȼá  Ŋ̠Ĉƕ ćƙ Ɠǆ Ǐǃå çïƓƬǗå ˥ǆ ć˸ Ŋ˳ ć˷ ċ̞ Ǌ˹Ƶ  Ɨù ǃā˗ǃå èå̇ ˸ƙ˓ù˸ǃå ˞ùƶȺåù˯ǃǑ  Ĉá ĉʾ ćù˸ ċ̞  ǑùƼ ĈƵ Ɨ˹ɣǄùƪ ćù˸ ÿƓ Ɋ Ǆù˴ƙ ô̇ ùƺȺ
  ß˦˷ǃå  ǏǄƵ Ŋ˯ǃå Ĉ˸ǃå Ɨù˸˹ ć̠˯ù˴ ćǆå  Ɨˤ ùǄƶ˯ǃåā  ) Üˤ ùǄƶ˯ǃåā Ɨù Ɂ̇ ˯ǃå çïåðā2020 ŋù˴ǃå ƗùƶǆƓƞ Ý Üñ˦ƕƓùƿ ÿƓˠǄ2022Ý(  í˦ùƞā ˥ùǆ ƗùǄ˸ƞ
 Ŋ˯ǃå ˥ùùùǆ ćùùù˲ ĉĊ̠ Ĉ˸ǃå ç̇ǒƓùùù˴ǆ û˦Ĉùùùƶćƙ ̠ùùùƿ Ǒùùù˯ǃå èƓȻ ć˓ Ŋƪ èƓùùù˴ƗŊùùù́ǆƓ˱ǃå  Ŋ˯ǃå úå̠ùùùǋǕ Ĉ˸ǃå Ɨùùù˸˹ ć̠˯ùùù˴ ćǆåƗǑùùù˯ǃå Ü Ɠùùùǌ˹ǆ: èƓùùùƪƓ ƪ í˦ùùùƞā þ˗ùùùƵ 

˔ǈƓ˱ǃå å˘ǋ ǑƼ Ɨ˲ưåā èƓƶɂ̇ ˵ƙāÜ   Ŋ˵ǃå Ʉċƶćưā Ŋƪ˓ǆ ˥˻ƕ Ɨǂå̇ Ɏ̇ùƤǕå èƓùƵƓɣǀǃåā ǑǃƓƶǃå ʕǄƶ˯ǃå èƓ˴˯ǃƽ˹èåïíƓù ǆ ˘ù˻  Ĉƙ ċù˴ ĉǌ Ĉʕ 
 ÜƗǆå˗˯ƪǙå ɖ˻ǀ˲ƙ ǑƼ ā ĉƿ ŊǄ ĉĊ˯ǃå ˃ ˡ˦ ƕ˯ þƓ˸˯ǋǙå Ɨ ċǀ ĉ˹ Ŋ Üˤ Ǆƶ˯ǃå ǑƼ Ɨ˰ǒ˗˲ǃå èƓ ā ĉƿ ŊǄ ć˦ǃå Ɨ ċƵÿƋ˵Ⱥ Ǒ  Ŋ˯ǃå Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆå .Ɠǌ˯˻˸ǋáā Ɨ 

      ā Ć̠ɂ̊˸ǃ  Ŋ˯ǃå ˥ǆ ć˲ ŋǀɖÝ  Ŋʕƙ  Ĉíå̠Ƶã Ɨ ʸǚˠ˯ƪå Ɨƪåïí Pilot Study)(Ý  ĉĊ˻Ƶ ƴǆ èǚƕƓǀǆ ßå̇ƞã ýǚƤ ˥ǆ Ĉǆ Ɨ˹ ćḧ Ŋ˦ ˥ùǆ Ɨùǈ ƗùƶɁïá
  íå̇ Ƽá ć˟ ˥ǆ ćǄ ć Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɨ ǑƼ Ĉƶǃå èƓƶǆƓ˱ǃå ć˸ ĉǈƓ ŊƗ Ŋʕƙ ̠ƿā Ü å̇ ƞã Ĉâ ˙ǌƬ ýǚƤ Ɠǋ˦˻ǈ˦ǒ2022 ć̇ùˮƵ Ü  ā .ɄƙƓùǌǃå ĉĊʕùǋá ˥ùǆ  Ɠùǆ
 ćƙ ć˦ ŊùùƮ ćǄ ċ̞ ùù ǃã ĈƝƑƓùù˯ǈ Ǌ  Ŋÿá èǚƕƓùùǀ˸ǃå  ĄùùƵƓ˸ƞã üƓùù˹ǋƓ  ŋ̋˯ùù˳Ȼ Ɠùù˸̓ ˥˻ḪïƓùù˵˸ǃå ˥˻ùùƕ  Ɨùù ˸ǋƋȺ Ŋùù˵ǃå Ɲǆå̇ ùùƕ ˙ɂ˦ùùˠƙ ǑùùƼ Ɨùù ʹ˸˯˱˸ǃå Ɨǂå̇

 Ŋ˯ǃå ɖùù˻ǀ˲ƙā ƓùùǄƶǃå èƓùùƪåï̠ǃå Ĉ˸ǃå Ɨùù˸˹ ć̠˯ùù˴ ćǆåƗ ćáā Ü Ŋùùǂ Ĉ̠ Ĉƶùù˸ƞ åāˤǌ  ćƗùùƞƓ˲ǃå  Ĉ˸ǃå ĉǄ Ŋùù˲ ćƗ Ǖùù˰ǆƓ ĉĊ̠ǃå ǉ̆ùùǋ ý Ŋƪ˓ǆ ç̠ƵƓùù˴˸ǃ Ɨùùƪåï ˤ ùùǄƶ˯ǃå èƓùù˴
ïå̇ ǀǃå îƓ˳ƙå ˥˻˴˲ƙ ǑƼ ǑǃƓƶǃåå ˙ɂ˦ˠƙā è ŋƞ˦ƙ ƴǆ ̝ƪƓ˹˯ǒ Ɠ˸Ⱥ Ɠǌ˱ǆå̇ƕå èƓǌɆˮǀ˯˴˸ǃ Ą˷Ȼáā .Ɠ  ćá ċƞ ć˸ ćùƶ ċ̞  ĉĊ˻Ƶ ĈƗù˹  ǏùǄƵ èǚƕƓùǀ˸ǃå

 ĉƑå̇ƞã Ɨùù˸ǋá Ĉǈ˦Ḫ Ɠùùǌ ćƪ Ɠùùǌ Ĉ˯ ċùù˴ ĉǌ Ĉʕ  ĆɆɜùù˵Ⱥ  ŊùùƶƼ ĆýƓ Ʉƶùù˷ǃå ˔ùùǈå˦ƞ ˗ùùǒ˗˲ƙā ÜǑǃƓùù˲ǃå ƴùùƿå˦ǃå ˥ùùƵ Ʉùù˵ḧǃå ǑùùƼ  Ɠùù Ǆƶǃå èƓùùƪåï˗ǃå Ɲǆå̇ ùùˮƕ
āèƓ ǃà   Ŋ˵ǃåƗǂå̇Ü   ā ćïāí Ŋ˯ǃå ɖù˻ǀ˲ƙ ǑƼ Ɠǋ˹ Ĉ˸ǃå Ɨù˸ ć̠˯ù˴ ćǆå  Ɨ ŊùƮƓƤ ĄƗÜ  ā ćơ ćù˴ ć̝ ˤǌǃ˦ùƿÜ  ćǆā ċù˴ ŊùƕíǕå Ơ Ɨùƿǚƶǃå èåî èƓ ǊùȺ ˕ùǆƓƿ ɏ˘ùǃå

Ɨ˰ơƓ ǃå  Ý  ˤǃƙ ċĊʕ˯  ĈƗƪåïí  ûƓ ƪ ǑƼ ÷˦ ư˦˸ǃå å˘ǋƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕǄ Ɠ ĈƵ Ɨ˹ɣ Ǆ˴Ⱥ ćù˸ ćƿ ˥ùǆ ÿƓ ċùˮ ĈɆÝ  ǏùǄƵ Ŋ̇ùǃå ċƹ ĉʕ  ĉĊ˸ǋá ˥ùǆ Ŋ˻ ĉù˯ ĉǊ  ç̇ ù˻ˮḧǃå
 ĉïāíā ĉǉ  Ŋùùƶƽǃå ĉýƓ ǑùùƼ  Ŋ˯ǃå ɖùù˻ǀ˲ƙ Ĉ˸ǃå Ɨùù˸˹ ć̠˯ùù˴ ćǆå Ĉïā ÜƗ ċâ ćùùɂ ĈƵ Ɨ ćùù˸ ÿƓ2040 . ĉǆā Ŋùù˸ ćùùƪ Ɠ ćˮ ćɖ  ŊùùǃƓ˲ǃå Ɨùùƪåï̠ǃå ƗǄɜùù˵ǆ ƗƹƓùùƮ ˥ùùɜ˸Ȼ ǑùùƼ Ɨ

 Ŋ˯ǃå ƗǄ˭ƪǕå :Ɨ ǃƓ 

¶  Ĉïāí Ɠǆ  Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ Ĉƶǃå èƓƶǆƓ˱ǃƓȺ ć˸ ĉǈƓ Ŋ Ɨ Ŋ˵ǃå ̊ɂ̊ƶƙ ǑƼƗ ʹ˸˯˱˸ǃå Ɨǂå̇Ý  Ŋ˯ǃå ß˦ư ǑƼ Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆåƗ"Þ 
¶  Ŋ˯ǃå Ɠǆ ć˲ ĉĊ̠ Ĉƙ Ǒ˯ǃå èƓȻ ć˦ ĉƞå Ĉǌ ĈƝǆå̇ƕ Ɠǌ Ɠ Ǆƶǃå èƓƪåï˗ǃå  Ĉƶǃå èƓƶǆƓ˱ǃƓȺ ć˸ ĉǈƓ ŊÝƗ  ˔ǈƓƞ ǑƼ ˚ɂ̊ ƶƙ Ŋ˵ǃå"ÞƗ ʹ˸˯˱˸ǃå Ɨǂå̇ 
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¶  Ɠǆǃ ƗǄƵƓƽǃå èƓ ǃǓå ˙ɂ˦ˠ˯ Ŋ˵ǃå Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ ǑƼ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇ Ĉƶǃå èƓƶǆƓ˱ǃƓȺ ć˸ ĉǈƓ ŊƗÝ  Ąǀʿ˲ ƙ Ɠ   úå˗ǋǕ
 Ŋ˯ǃå Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆå  ÞƗ 

4.  ƕƨäî˕ǁä ùä˕ǉà 

 ćǋ ć̠ ćƼ ĉ̞  ĉĊ̠ǃå ĈƗƪåï  ŊǃƓ˲ǃå ĈƗ  ɖ˻ǀ˲˯ǃƗǃƓŊ˯ǃå úå̠ǋǕå  : 

¶  Ŋ˯ǃå ćƶ ŋ̇ ĉïāí Ǐǃã ú   Ŋ˵ǃå  ǑƼ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇  Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ Ĉƶǃå èƓƶǆƓ˱ǃƓȺ ć˸ ĉǈƓ ŊƗÝ    ǑƼ Ŋ˯ǃå úå̠ǋá ɖ˻ǀ˲ƙ Ɨ ˸˹
 Ĉ˸ǃå ć̠˴˯ ćǆå.Ɨ 
¶  ćǂ ċ˵ ĈɄ   ĉĊʕǋá   Ŋ˯ǃå ć˲ ĉĊ̠ Ĉƙ Ǒ˯ǃå èƓȻ ć˦ ĉƞå Ĉǌ ĈƝǆå̇ƕ Ɠǌ  Ɠ Ǆƶǃå èƓƪåï˗ǃå   Ĉƶǃå èƓƶǆƓ˱ǃƓȺ ć˸ ĉǈƓ ŊƗ  Ý  ˔ǈƓƞ ǑƼ  ˚ɂ̊ ƶƙ Ŋ˵ǃåƗǂå̇  

Ɨ ʹ˸˯˱˸ǃå . 
¶  Ŋ˯ǃå ćƶ ŋ̇Ǐǃã ú    èƓ ǃǓå ǄƵƓƽǃå  Ɨ˯ǃ  ˙ɂ˦ˠ Ŋ˵ǃå  Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ ǑƼ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇ Ĉƶǃå èƓƶǆƓ˱ǃƓȺ ć˸ ĉǈƓ ŊƗÝ   Ąǀʿ˲ ƙ Ɠ  

 Ŋ˯ǃå úå̠ǋǕ Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆå .Ɨ 
5.  ƕƨäî˕ǁä ƕ ˶ǉà 

 ŊǄ˱˯ƙ Ɨƪåï˗ǃå Ɨ ˸ǋá Ǐ ƗŊǃƓ˲ǃå ˔ǈå˦˱ǃå ǑƼǃå Ŋ˯ǃƓ :Ɨ 

5.1  ƕɀ˗ˠ˷ǁä ƕ ˶ǉǓä 

¶  Ĉƙ ćƶ ŋ̠   ĈƗƪåï̠ǃå ĈƗŊǃƓ˲ǃå    ĄƗȺƓ˱˯ƪå   ĉǃ ć˸ ćá Ɠ ċā ćƮ ċ̞  Ĉ̠ǒ̠ƶǃå ǊȺ  çïā˙ùư ˥ùǆ Ɨ ǃā˗ǃå èå̇ ˸ƙ˓˸ǃåā Ɨ ˸ǃƓƶǃå ˙ɂïƓǀ˯ǃå ˥ǆ ˚ùɂ̊ ƶƙ
 Ŋ˵ǃå ˥˻ƕ Ɨǂå̇ Ŋƪ˓ǆǑǃƓƶǃå ˤ Ǆƶ˯ǃå èƓ˴ ƕƓǌ˱ǆå̇ ˮ  ƗƽǄ˯˳˸ǃå  ɖ˻ǀ˲ƙā ƴ˸˯˱˸ǃå èƓƵƓˠƿā èƓ ǃà Ŋ˯ǃå Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆå.Ɨ 
¶  Ĉƙ ćùƶ ŋ̠  ĈƗùƪåï̠ǃå ĈƗŊùǃƓ˲ǃå   ƓùǌƵ˦ǈ ˥ùùǆ ǏùǃāǕå ˕ùǃāƓ˹ƙ Ǒù˯ǃå˥ùƵ ÷˦ ùùư˦ǆ  Ŋù˵ǃå Ŋ˯ǃåā Ɨù́˸˯˱˸ǃå Ɨǂå̇ Ĉ˸ǃå Ɨù˸˹ ć̠˯ù˴ ćǆå Ąùùƶǆ ƗƓ 

 ǑƼƓ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ ûƓ ƪÝ  ćơ ć˴ ć̝  ćǆ ċ˴ ĉƠ Ǖå Ŋƕí ċ̞ǆƓƿ Ǒ˯ǃå èƓ  ĈƗ˰ơƓǃå ǊȺ. 
¶  Ĉ˸ǃå ˥ùùùùǆ ć˯ ć˦ Ŋùùùùƿ ĉƴ  ćá ċÿ  ĉƽƙ ć̠ùùùù˻  ĈƗùùùùƪåï̠ǃå ĈƗŊùùùùǃƓ˲ǃå   ĉèƓùùùù˯ɜ˸ǃå  ŊùùùùɁ̇ƶǃå ćƗ  ćí ˥ùùùùƵ èƓùùùùǆ˦Ǆƶ˸Ⱥ ċā ĉï  Ŋùùùù˵ǃå Ŋ˯ǃå ɖùùùù˻ǀ˲ƙ ǑùùùùƼ Ɨǂå̇ Ɨùùùù ˸˹

 Ĉ˸ǃå ć̠˴˯ ćǆå.Ɨ 
¶  ˥ùǆǏŊùƞć̇Ĉ˸ǃå  ćá ċÿ  Ĉƙ ċù˴ ĉǌ ćʕ  ĈƗŊùǃƓ˲ǃå ĈƗùƪåï̠ǃå Ĉ˸ǃå ̟ù˲ǃå ̝ ǃ˻Ɠùùƪá ƴùɂ˦˹ƙ ǑùƼ ć̠˯˳ù˴ ćǆ ýǚùùƤ ˥ùǆ Ɨù Ɂ̇ ƶǃå èƓùƪåï˗ǃå ǑùƼ Ɨ

 Ɠǌǆå˗˳˯ƪåǖǃ æ˦Ǆƪ Ŋ˹ǃåǑƵ˦ .ƗǃƓ˲ǃå Ɨƪåïí ˤ ˸˶ƙ ˃ ˡ˦ƙā 

5.2 ƕ ʽ ˬ˞˭ǁä ƕ ˶ǉǓä 

      ćʕĉǌċ˴Ĉƙ ċÿćá ǏŊƞć̇Ĉ˸ǃå ˥ǆ :ć̠ƵƓ˴ƙā ĈƗŊǃƓ˲ǃå ĈƗƪåï̠ǃå 

¶  ćæƓ˲ùùùƮá  Ŋƪ˓ Ⱥ˸ ïå̇ùùùǀǃåƓùùù Ǆƶǃå èƓùùùƪåï˗ǃå Ɲǆå̇ ùùùƕ ˙ɂ˦ùùùˠƙ ǑùùùƼ ǑǃƓùùùƶǃå ˤ ùùùǄƶ˯ǃå èƓùùù˴Ý  Ŋ˯ǃå úå̠ùùùǋá ɖùùù˻ǀ˲ƙ ˦ùùù˲ǈ Ɨùùù ˸˹
 ć̠˴˯ ǃ˸å ćǆå .Ɨ 

¶  ćǃ ǑùùƼ ċùùƽ ĉ̞  Ŋƪ˓ǆ èåíƓùùʾ ǉƓùù˯ǈåÿƋùù˵Ⱥ ǑǃƓùùƶǃå ˤ ùùǄƶ˯ǃå èƓùù˴  Ŋ˯ǃå ćùù˲ ĉĊ̠èƓùù ǃàā èƓȻ  Ŋùù˵ǃå ̊ùùɂ̊ƶƙ ǑùùƼƗùù ʹ˸˯˱˸ǃå Ɨǂå̇Ý  ˦ùù˲ǈ
 Ŋ˯ǃå úå̠ǋá ƗˮǄƙ Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆå.Ɨ 

¶ ƙ ǑƼ ˦˲ǈ Ɨǃā˓˴˸ǃå èƓǌ˱ǃå Ǌ ƞ˦èƓ ǃà ˗ǒ˗˲ƙ  Ŋ˵ǃå Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇ Ŋƪ˓ǆ ǑƼǑǃƓƶǃå ˤ Ǆƶ˯ǃå èƓ˴Ý  Ąǀʿ˲ ƙƓ  ĉǃ Ŋ˯Ǆ Ɨù ˸˹
 Ĉ˸ǃå ć̠˴˯ ćǆåƗ. 
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6. ƕƨäî˕ǁä çƑ˰ǂ˞˴Ǆ 

Ƒ ǂƴǁä çƑƨäî˕ǁä ćƵ : Ŋ̇ ćƼ ƓǌǑƪ̇ ǆ )1985  ( Ŋǈá Ŋ˯ǃå Ɠǌ ćƶ ŋǄ˱ǃå Ɨƞïí ˥ǆ ǏǄƵá Ɨ ˸ǄƵ Ɨƞïí ǏǄƵ ý˦˶˲ǃå ô̇ ƺȺ Ɨƪåï˗ǃå āá ˤ Ɨ ʹǆƓ
 Ü(ñ˦ɂï˦ǃƓùùùɜ ǃå) ǏùùǃāǕå Ǒùùù˯ǃå ŋʕ˯ùùùǒ  Ĉɂā .Ǒùùù˸Ǆƶǃå ̟ùùù˲ǃå ǏùùùǄƵ ̊ùùù˻Ḫ̇˯ǃå Ɠùùùǌ˻Ƽ ċǀ ćùùù˶ Ĉ̠ å̇ ùùùƞã Ɠùùùǌƕ Ąß Ɨùùù ˸ Ǆƶ˯ǃå Ɲǆå̇ ùùùˮǃå : ǑùùùƼ èƓùùùƶǆƓ˱ǃå

 Ĉƶǃå ć˸ ĉǈƓ Ŋå Ɨ˯ǃ ĈȻ Ǒ ċ˸ ć˹ ĈƠ  Ŋɣǃå Ɠǌƕ ćǄ ć ĈƗ  ćçíƓǌƬ  ˙˻˯˴ƞƓǆþá  ǉåï˦˯Ḫí. 

 ŉ˳ǁä  :ƕ ʷ˶˭˯˶ǁä ƕǀä̠ ćƵ Ŋ̇ ćƼ  Ɠǌ  Ǒù˸˱ƶǃå)2007  ( ŊǈáƓùǌ   ĈýƓù˸ƵǕå  ĈƗɣù˵ǈǕåāƓùǌĈƶ˸ƞ   Ąßå˦ùƪ ƴù˸˱˯ ǃ˸å ßƓù˷Ƶá Ɠùǌƕ þ˦ùǀȻ Ǒù˯ǃå á å˦ǈƓùǂ
 Ąíå̇Ƽáå  þá  ĆèƓƵƓ˸ƞ þá  Ŋƪ˓ǆ ĆèƓ˴ ǑƼ ˤǌƶ˸˯˱ǆ Ɨǆ˗Ƥ ô̇ ƺȺ ÝèǙƓ˱˸ǃå ƗƽǄ˯˳˸ǃå  ĉú̠ǌƕƪǗå ǌþƓ  ĉ̇ɂ˦ɣƙ ǑƼ  ƴ˸˯˱˸ǃå èƓƵƓˠƿ
 ćơā ĉĊɆ   ĉƙǚɜ˵ǆ ĉǊ Ĉɂā . ċǀ ć˶ Ĉ̠ å̇ ƞã Ɠǌƕ Ąß Ŋ˵ǃå :ƕ Ɨǂå̇ ā Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ ˥˻ƴ˸˯˱˸ǃå èƓƵƓˠƿ ƗùƽǄ˯˳˸ǃå  èƓùƿǚƵ ƗùǆƓƿã ýǚùƤ ˥ùǆ
 Ĉǆ ć˯ ć ćíƓ Ĉ˸ǃå ʕǌ˲ǃƓ˶ǆ Ɨǆ̠˳ ǃ Ɨǃ ć̇˵˯ Ŋ˯ǃå ɖ˻ǀ˲ƙā Ɨǂ Ŋ˵ǃå Ɨ́˸˯˱ ǃ˸å Ɨ˸˹ .ƗǄǆƓ 

 ŉ˭ǁä ƕøø ˶˷:ƕĆǄäĆ̞˭øø˲ć˶ǁä ǊùùƼ̇ Ƶ ) ˙ùù˶˹ǃå ˦ùùƕá2017 (ƙ ćùù˸ ĉĊɜ ć˥ å ŊɊùùǃ ćƗćùùćǃ  ˥ùùǆå æƓùù˴˯ǂǃå ĉ˯ ċǀ ĉ˹ Ŋùù èƓƗùùɁ˦Ǆˠ˸ǃå èåïƓùùǌ˸ǃåā  Ɨùù ˸˹ƙ ÿƓ˸ùù˷ǃ
 Ĉǆ ć̠˴˯ ćǆå  Ɨǃ Ĉƙåï̠ǀ ïƓǌǆā ˤǌå Ĉƙ  ˤǌÝʕǌĈƙƓǈƓɜǆɀā    ˤǌǄƶƞā Ćíå̇Ƽá   Ŋ˸˲ǒ˯ǆ˴ ÿ˦Ǆ ˓ Ŋǃā Ŋ˯ǃåā ʕǌƙƓ ć˸ ŋ˯ƴ ƓǌĉĊǄĈḪ ʕǌĉƿ˦ǀ˲ȺÝ Ǐǃã þƓù ʿǃå ˔ǈƓƞ  ʕǌĉƙƓùƞå˦ƕ

Ɠùùǌĉƶ˸ƞ . Ĉɂā ċǀ ćùù˶ Ĉ̠ å̇ ùùƞã Ɠùùǌƕ Ąß ùùƪãǌþƓ  Ɠùùǆā Üƴùù˸˯˱˸ǃå èƓùùƵƓˠƿ ƴùùǆ ƓǌƙƓǂå̇ ùùƬ ýǚùùƤ ˥ùùǆ ÜƓùù Ǆƶǃå èƓùùƪåï˗ǃå Ɲǆå̇ ùùƕǊùùǈ˦ḧǄ˯˸Ȼ  ˥ùùǆ
ÝúïƓùùƶǆā èåïƓùùǌǆ  Ŋ˯ǃå ɖùù˻ǀ˲ƙ ǑùùƼƗùù ˭˻ˮǃåā Ɨùù ʸƓ˸˯ƞǙåā ƗȻíƓùù˶˯ƿǙå Ɨùù ˸˹Ü  Ŋ˯ǃå Ɨùùǂå˦ǆā ćùùɣ ŋ˦ èåïƗùù ƞ˦ǃ˦˹ḧ˯ǃåÜ  Ŋ˯ǃå ɖùù˻ǀ˲ƙā ĈƼƓ˹ ĉùù˴ Ŋ Ɨ

Ɨ ˸ǃƓƶǃåÝ  ĉïå˦ǆ ǏǄƵ ƗsƼƓ˲˸ǃå ÿƓ˸ư ƴǆ ĉí  ĉèåā̇ƛā Ɨ˹ˠǄƪ ÜÿƓć˸ĈƵ  Ŋ˷ǃå ûƓ˲ǃã þ̠Ƶā ć̇ .ƗǆíƓǀǃå ýƓƞǕå û˦ǀ˲Ⱥ ï 

7. ƕƨäî˕ǁä ìĀ˕Ɵ 

 Ŋ˰˯˸ƙ ĈɆ  Ĉíā̠ơ  Ɨƪåï˗ǃå ǃå ǑƼ ƗŊǃƓ˲ǃå Ŋ˯ǃƓ :Ǒ 

¶  ĉ̞ǃāƓ˹ƙ :Ɨy ư˦˦ ǃ˸å íā̠˲ ǃå   ĈƗƪåï̠ǃå ĈƗŊǃƓ˲ǃå    ćƗƛǚƛ  Ɨ ƪƓƪá èƓƵ˦ư˦ǆÝ  Ǒǋ:   Ĉïāí   ˚ɂ̊ ƶƙ ǑƼ Ɠ Ǆƶǃå èƓƪåï˗ǃå
 Ŋ˵ǃå ĈƵ Ɨ˹ɣ Ǆ˴Ⱥ Ɨ́˸˯˱ ǃ˸å Ɨǂå̇ ć˸ Ŋ˯ǃåā ÜÿƓ ĉĊ̠˲ Ĉƙ Ǒ˯ǃå èƓȻ ć˦ ĉƞå Ĉǌ ŋʕǋáā ÜƓǌ  å  èƓ ǃǓ Ąǀʿ˲ ƙ ̝ǈƓ˱ǃå å̆ǋ ̇ɂ˦ɣ ǃ˯Ɠ    úå˗ǋǕ
 Ŋ˯ǃå Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆåƗ. 
¶  Ĉ˟ :ƗǈƓɜ˸ǃå íā̠˲ ǃå ĉĊ ćǀ ĉ̞   ĉĊ̠ǃå ĈƗƪåï   ŊǃƓ˲ǃå ĈƗ   Ĉƙ Ǒ˯ǃå èƓƶǆƓ˱ǃå ǑƼ ćǀ ĉĊ̠ Ĉþ    Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕǑƼ  :˥ǆ ɆḪ   ƗˢƼƓ˲ǆ

Ɋǀ˴ǆÜ Ɨ ǄƤå˗ǃå ƗˢƼƓ˲ǆā Ü .ïƓƽˡ ƗˢƼƓ˲ǆā 
¶  Ĉ˟ :Ɨ˹ǆ̊ǃå íā̠˲ ǃå ĉĊ ćǀ ĉ̞  ĉĊ̠ǃå ĈƗƪåï  ŊǃƓ˲ǃå ĈƗ   ǑƼ˗˸ǃå ˦ǒƓǆ ˥ǆ Ɨ ˹ǆ̊ ǃå ç2022  ˙Ɂ˦˯ǂá Ǐǃã2022  . 
¶  Ĉ˟ :Ɨɂ̇˵ ǃå íā̠˲ ǃå ĉĊ ćǀ ĉ̞   ĉĊ̠ǃå ĈƗƪåï    ĈƗŊǃƓ˲ǃå ĉĊ˻Ƶ ǏǄƵ Ĉǆ Ɨ˹ ćḧ Ŋ˦ ćǈ  ˥ǆ Ɨ25   Ąí̇Ƽ å   ć˟ ˥ǆ ćǄ ć ƝǆƓǈ̇ ƕ ˥ǆ Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɨ

 ǉåï˦˯Ḫ˗ǃå  .˙˻˯˴ƞƓ˸ǃåā 
 

8. ˯Ǌ˷Ǆƕ  ƕƨäî˕ǁäǊƗäÞä̠ ƜȾĀ Ƒ 

       ĉå Ŋƙ ć ćƶ ĉ̞  ĉĊ̠ǃå ĈƗƪåï  ćƝǌ˹˸ǃå  Ŋù˹ǃå ŊǑƵ˦  Qualitative Research "ƗùǃƓ˲ǃå Ɨùƪåïí" ˤ ˸ù˶ƙ ýǚùƤ ˥ùǆ  ćǈ ćùs Ą̇ ĉǃ å Ĉ˸ ćǚ ćß ćǆ ĉù˯ ĉǊ  ɖù˻ǀ˲˯ǃ
Ɨùƪåï˗ǃå úå˗ǋá  ćù̓ ÝƗŊùǃƓ˲ǃå ċ˸Ĉ ĉḧ Ĉ˥  Ŋ˯ǃå ćƶ ŋù˸ ćƼ ǏùǄƵ ý˦ù˶ Ǆ˲ǃ ˥˻ḪïƓù˵˸ǃå ßåïà ǑùƼ ɖ ċùǌ Ćʕ  ĆɆùǆƓḧ˯ǆ  Ćɖù˻ƿí  Ɨùƪåï˗ǃå ÷˦ ùư˦˸ǃ ƗŊùǃƓ˲ǃå ˥ùǆ
 ćȻ Ɠǆ ýǚƤ ċ˸ ć˹ Ĉù˲ ĈǊƗùƮ̇ Ƽ ˥ùǆ ˖ùơƓ Ǆǃ  ĉĊù˻ƞç˗  ĉǃ ćƽ ċùǌ ĉʕ ûƓ ù˴ǃå ɏ˘ùǃå ɆùƵƓƽ˯ǒ Ǌù ʼ  ˦ ḪïƓù˵˸ǃåÜÿ ˙˻ƛƋù˯ǃåā ɏ˘ùǃå  ĈȻ ċ˸ ĉùḧ Ĉ˥  ćá ċÿ  ĈȻ ć˸ ĉïƓ ćùƪ ĈǊ ˣùǃî 
ûƓ ù˴ǃå  ŋ̇ù˶ƙ ǏùǄƵˤǌƙƓƼ ) ˤǌƙå̇ ùˮƤāMaxwell, 2005(.  Ĉ̝ùƪƓ˹˯ǒ å̆ùǋā  ŊùǃƓ˲ǃå Ɨùƪåï̠ǃå ƴùǆ Ĉ̠ùǌƙ Ǒù˯ǃå Ɨ Ĉú  ĉɄù˵ḧǃ  ćǈ Ɨùǌƞā ćùs ĉ̇ 
 ć˟ ćǄ ć Ŋù˵ǃå ǑùƼ ƓùǄƶǃå èƓùƪåï̠ǃå Ɨ Ŋ˯ǃå ǑùƼ Ɠùǋïāíā Ɨù́˸˯˱˸ǃå Ɨǂå̇ Ĉ˸ǃå Ɨù˸˹ ć̠˯ù˴ ćǆåÝƗ  ćïƓùƬá ̠ùǀƼ  é˦ùɁā ý˦ù˴ɂ̇ Ḫ (Creswell and 
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Poth, 2018)  ćá Ŋÿ  ć̟˲ǃå  Ŋ˹ǃå ŊǑƵ˦  ĉ̠ǌ˯ù˴ƙ Ǒù˯ǃå èƓƪåï̠ǃå ƴǆ ̝ƪƓ˹˯ǒ Ĉú  ćƞ ċù˸ ćƴ  ćî óƓ˳ùƬǕå ˥ùǆ èƓùǈƓˮǃå ĉā ɏ  ƗǄɜù˵˸Ⱥ Ɨùƿǚƶǃå
Ɨùùƪåï˗ǃå ƗŊùùǃƓ˲ǃå ĉ̞ǆ̠˳ ù˯ùƪå ĉ̠ùùƿā .  ĉĊ̠ǃå ĈƗùùƪåï  ŊùùǃƓ˲ǃå ĈƗ  Ŋ˯ǃå ćʕ˸ùù˶ ) ǑƑå̇ ǀ˯ùùƪǙåInductive Design(  ĉýǚùùƤ ˥ùùǆ  ćƞ ċùù˸ ĉƴ  ĉíǕå Ŋùùǃ Ɨ
 ćá èƓǈƓ ˮǃåā Ŋā ĄǙ  Ɇ˻ɜ˵ƙ ˤƛ ˗ùǀƼ ÝƗùƼ̇ ƶ˸ǃå   ć̠ƵƓùƪ  ĈɆù˻Ǆ˲ƙ  ˥˻ḪïƓù˵˸ǃå ïƓùḧƼáǌƙƓùƵƓ ˠǈåā ʕ ćā ǑùƼ ċùư ĉƴ  Ćèå̇˻ù˴ƽƙ  ĉǃ ćƽ ċùǌ ĉʕ  Ɨùƪåï˗ǃå ÷˦ ùư˦ǆ
 ŊǃƓ˲ǃå) ƗCreswell, 2009( . 

8.1 úƑ ƨ ƕƨäî˕ǁä 

        ûƓ ùùƪ ƗùùƼ̇ ƶǆ ˤǌùù˴Ȼ Ɨùù ʸ˦˹ǃå èƓùùƪåï˗ǃå ̠ƵƓùù˴Ȼ xǃ̆ùùḪā ÜèǚƕƓùùǀ˸ǃå ǑùùƼ ĄƗŊùùƮƓƤ ÜƗùù˹˻ƶǃå íå̇ùùƼá èƓḪ˦Ǆùùƪ ̇˻ùù˴ƽƙā ʕùùǌƼ ǑùùƼ
 ĄƓùùǀ˸Ƶ ̇ùù˰ǂá èǚ˻ùùǄ˲˯ǃ ý˦ùùƮ˦ǃå ǑùùƼ ÿ˦ơ˰Ɠùùǃå )Roller, et al., 2015( ˦ùùǋā ˥˻˰ơƓùù Ǆǃ ú˦ǃƋùùǆ ûƓ ùùƪ ïƓùù ˯Ƥå ˤ˯˻ùùƪ å˘ùùǃ Ý

 Ɨùù ǈƓ˸ƶǃå èƓùùƶǆƓ˱ǃå Ýèåāíá ɖùù˻ɣˮ ǃ˯ ÿƓùù˸ĈƵ Ɨ˹ɣǄùùƪ ǑùùƼ ĄƗùùƮƓƤā ÿ˦ùùḪ ˛ Ƒ̇ ùùǃå ˖ùùơƓ ǃå ˯˹ ǒǑùù˸  ÜǑǃƓùùƶǃå ˤ ùùǄƶ˯ǃå èƓùù˴ƪ˓ǆ Ǐùùǃã
  Ǌ ǄƵā ÿ˦ǈ˦ɜƪ   ɏ̆ǃå ûƓ˴Ǆǃ ĄƓ˸ǌƼā ĄƓǀ˸Ƶ ̇˰ǂá ƗùƼ̇ƶǆā Ɨù́ƿåā ç̇ùˮƤ ǏùǄƵ Ɨù˹ˮǆ ƓùǌǈǕ ƴùƿå˦Ǆǃ æ̇ùƿá ʕǌƙå̇˴˻ƽƙ ÿ˦ḧƙā Üǉ˦ƪï̠ǒ

Ǌù˴ƽǈ ûƓ ˴ǃƓȺ ˕ù˲ƙ Ɠùǌƶ ˸ƞā ÜƗù ǄƤå˗ǃåā ïƓùƽˡā Ɋǀù˴ǆ ƗùˢƼƓ˲˸Ⱥ Ɨ˹ˠǄù˴ǃå ǑùƼ èƓùƶǆƓƞ éǚùƛ ˥ùǆ èƓùǈƓ ˮǃå ƴù˸ƞ ˕ù˸ƙ ˗ùƿā .
 .ïƓḧ˯ƕǙåā Ǒ˸Ǆƶǃå ˖˲ ǃåā ǑǃƓƶǃå ˤ Ǆƶ˯ǃå çïåðā úå̇ Ƭã 

8.2  Ĉĉ˹Ƴƕƨäî˕ǁä ƕ˷ 

      Ŋʕùùùƙ ̠ùùùƿā  ĈïƓùùù˯Ƥå  Ćí̠ùùùƵ  ć˟ ˥ùùùǆ ćǄ ćùùù Ɠùùù Ǆƶǃå èƓùùùƪåï˗ǃå Ɨ ˥ùùùǆ ŋùùù˴ǃå ƗùùùƶǆƓƞñ˦ƕƓùùùƿ ÿƓˠǄ  ˥ùùùǆ Ɏā̊ùùùǈ ƗùùùƶǆƓƞā ïƓùùùƽl ƗùùùƶǆƓƞā
 Ŋ˯ǃå ć˳ ŋ˶èƓù˶ ƗùùƽǄ˯˳˸ǃå  ǑùƼ ˙˻˯ù˴ƞƓ˸ǃå Ɲǆå̇ ùùƕ ǉåï˦˯Ḫ˗ùùǃåā Ü Ŋʕùùƙ ̠ùƿā  ĈïƓù˯Ƥå  ĉĊ˻ƶǃå Ĉ˸ǃå Ɨùù˹ ćḧ Ŋ˦ ćùǈ ˥ùùǆ Ɨ25  ĄùǃƓ˟Ɠ  ĄƗùùǃƓ˟ā ĉĊ˻ƶǃå Ɨùǀɂ̇ɣȺ Ɨùù˹
 ćǀǃå ċùù˶ ĉ̠ ŊȻ Ŋʕùùƙ ǊùùǄƵā ÜƗ Ɠùù ˯Ƥå Ĉï )11 Ąí̇ùùƼ (å  ć˟ ˥ùùǆ ćǄ ćùù Ü˙˻˯ùù˴ƞƓ˸ǃå Ɨā)14(  Ąí̇ùùƼå  ć˟ ˥ùùǆ ćǄ ćùù Ɨ ǉåï˦˯Ḫ˗ùùǃå  ĈḪ ˥ùùǆ ĉĊǄ ŊùùƗùù Ɂ̇ ˯ǃå èƓÜ  Ɨùù ǄḪā

æåíǓåÜ Ɨùùƪ˗˹ǌǃå Ɨùù ǄḪāÜ  Ĉï ̠ùùƿā .þ˦ùùǄƶǃå ƗùùǄḪā ĉùùƵā ćǑ  ĉĊ˻ƶǃå ïƓùù˯Ƥå ǑùùƼʹǆ Ɨùù˹ùù ćïƓ ċɂ Ĉǋ ˥ ćùù˸Ɠ:  ćá Ŋā ĄǙ Ĉ˸ǃå : ćßǚ ćùùǆ Ɨ Ǒùù˯ǃå ĈȻ ċǀ ćùù˶ Ĉ̠  ïƓùù ˯Ƥå Ɠùùǌƕ
 ćá ċǈ ć˴ ˔ ĄǈƓƛā Ü˥˻ḪïƓ˵˸ǃåƓ ƗȻƓƽḧǃå : Ǒ˯ǃå ĈȻ ċǀ ćù˶ Ĉ̠  ćƙ Ɠùǌƕ ćù˹ ŋ˦ ćƙā èƓùǆ˦Ǆƶ˸ǃå ïíƓù˶ǆ ÷ ćùƶ ŋ̠) ƓǋíFossey, et al., 2002Ü(  ɖù˻ǀ˲˯ǃā

 Ŋʕƙ xǃî   ĈïƓ˯Ƥå   ć˟ ćǄ ć ĉǆ ƓùǄƶǃå èƓƪåï̠ǃå Ɨ Ŋù˸ ċ˥  ÿƓ˯˹ùƪ ˤùǌǃþá  Ɨùƪåï˗ǃå ƝǆƓùǈ̇ ƕ ǑùƼ ˙ù˰ǂá ƗŊùǃƓ˲ǃå ŊǈǕ ć˟ ˥ùǆ ç̇ùˮƤ ̇ù˰ǂá ʕùǌ ćǄ ćù Ɨ˹ù˴ǃå Ɨ
 Ą˷Ȼáā ÜǏǃāǕåƓ   Ŋʕƙ   ĈïƓ˯Ƥå ˥ǆ ˥˻ḪïƓ˵˸ǃå  Ĉḧǃå ĉĊǄ ŊƗ ǈƓ˴ǈǗå èƓÜ Ɨ ˸Ǆƶǃåā ƗùƽǄ˯˳˸ǃå  ĆèƓùƶǆƓƞ ˥ùǆ  ÝĆçŊ̠ĉùƵ ĉǃ ĄçƓùƵå̇ǆ Ŋ˯Ǆ ćù˹ ŋ˦ ïíƓù˶ǆ ǑùƼ ÷
  .èƓǈƓ ˮǃå 

8.3  ƕƨäî˕ǁä æäìà 

        ć˟ Ŋ ćùùǀ ĉ̞  ĉĊ̠ǃå ĈƗùùƪåï ĈƗŊùùǃƓ˲ǃå   ćçåíá èǚƕƓùùǀ˸ǃå ǊċĉùùƬ  ƗùùǄɜ ǌ˸ǃå)Semi- Structure interview( ˥ùùǆ Ǒùùǋā Ü Ŋùùɣǃå ̇ û  Ŋ̇ǃåùù˴ Ƒ Ɨ
 ĉǃ ć˱ ċùùù˸ ĉƴ  Ŋùùù˹ǃå æ˦ǄùùùƪǕå ǑùùùƼ èƓùùùǈƓˮǃå ŊǈǕ ǑƵ˦ Ĉƙ Ɠùùùǌ ć˸ ĉĊùùùḧ Ĉ˥  ĈȻ Ǚ èƓùùùǆ˦Ǆƶ˸ǃ ý˦ùùùƮ˦ǃå ˥ùùùǆ ̟ùùùơƓǃå ċ˸ ĉùùùḧ Ĉ˥  Ĉǃ˦ùùùƮā ŊɣǃƓùùùȺ Ɠǌ ć̇Ƒå ÜɎ̇ùùùƤǕå ɖ

 ĉè̠ùù˸˯Ƶåā  ĈƗùù˰ơƓǃå  Ŋùù˹ǃå å̆ùùǋ ć÷˦  ŊùùǈǕ èǚƕƓùùǀ˸ǃå ˥ùùǆ ĈǊ  ĉǃ Ơ˸ùù˴Ȼ ċǄ Ĉ˸ ćùù˵ ĉïƓ Ŋ˯ǃå ü ćùù˲ ŋ̠é  ĉȺ Ĉ˲ ĉĊ̇ Ŋùùɂ èƓùùǆ˦Ǆƶǆ ǏùùǄƵ ˖ùùơƓ ǃå ý˦ùù˶ơā ÜƗåā Ɨ˲ùùư
 Ĉǆā ċ˰ ĉ̇ ćɂƗ   )Gray, 2014.( 

8.4 çƑǆƑ ˬǁä ƕ ʼˤƙˤǄ 

       Ĉ̟ù˲ǃå ɖùǄɣ˹ǒ  Ŋù˹ǃå ŋǑƵ˦  Ɨù ƑƓ˹ˮǃå Ɨƽù˴Ǆƽǃå ˥ùǆ(Constructivist Paradigm) )Lincoln & Guba, 2013Ý( ˦ùǌƼ 
 ćá Ɏ̇ǒ Ŋÿ   Ŋ˯ǃå ýǚƤ ˥ǆ ɖƑƓǀ˲ǃåā ƗƼ̇ƶ˸ǃå Ǐǃã ý˦Ʈ˦ǃå ćù˵ ĈïƓ Ąïāí ̟ùơƓǃå ̝ùƶǄɂā Üíå̇ùƼǕå ƴùǆ üå  Ĉǆ ĉǌ Ōù˸ÜƗùƼ̇ ƶ˸ǃå ßƓù˹ƕ ǑùƼ Ɠ  ˥ùǆ å˘ùǃ

 ĉĊƙå ̝ƶùù˶ǃå ćùù Ŋ˯ǃå ǑùùƼ ƗǆïƓùùƮ ̝ ǃ˻Ɠùùƪá ÷Ɠ ć˲ ŋùùǀ ćḧǃå éƓùù˲ȺǕå ǑùùƼ ýƓùù˲ǃå ˦ùùǋ Ɠùù˸Ḫ èƓùù˰ǃåā û̠ùù˶ǃå ˥ùùǆ ɖ ĉĊ˸ Ŋùù Ĉþ̠˳ ù˯ù˴ƙ å̆ùùǃ .Ɨ  Ĉʕùùsƶǆ 
 Ŋ˹ǃå éƓùù˲ȺǕå Ŋùùy˦ Ɨ ćƠǄɣùù˶ǆ  ćùùƕ Ɨùùʾ˦ƛ˦˸ǃå ć̠ ĄǙ  Ĉ˸ǃå ̝ ǃ˻ƓùùƪǕå Ơùùư˦ ǃ˯ èƓùù˰ǃåā û̠ùù˶ǃå ˥ùùǆ Ŋ˯ ć ćùùƶ Ŋ˯ǃå ǑùùƼ Ɨ ć˲ ŋùùǀ ˖ùù˲ ǃå çí˦ùùƞ ˥ùùǆ ɖ
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 ćƼ ÝèƓùǈƓˮǃåā ć˯ ćˮ Ŋù˹ ĉ̞  ĉĊ̠ǃå ĈƗùƪåï  ć̇˻ǒƓùƶǆ  Ɨù ʾ˦ƛ˦˸ǃåTrustworthiness)( ) ƓùɁ˦ƞā ˥ǃ˦ùḧ˹˻ǃLincoln & Guba, 1985 ĉǃ ( Ŋ˯Ǆ ć˲ ŋùǀ ɖ
 ĉĊ̠ǃå çí˦ƞ ˥ǆ Ɨƪåï ƗŊǃƓ˲ǃå Ŋ˻ƿ˦ƛ˦ǆā ÜƓǌ˯ǑǃƓŊ˯ǃå ćɖċƼćā: 

¶  Ŋʾå̠˶ ǃ˸å ïƓ́ǆ  Ɨ)(Credibility èǚƕƓǀ˸ǃå Ɇ˻˱˴ƙ ýǚƤ ˥ǆ : ˦ Ʈ ĄƙƓ  Ɠǌƺɂ̇ ƽƙā ĄƗùȺƓ˯Ḫ  Ŋ˯ǃåā ćƋ ŋùǂ èƓùǈƓ ˮǃå ƗùǀȺƓˠǆ ˥ùǆ ˗
 ćá ˣǃ˘Ḫā ÜƗ ƕƓ˯ḧǃåā Ɨ ƙ˦˶ǃå ċƤ ćíā ÜƗƽǄ˯˳ǆ èƓƶǆƓƞ ˥ǆ ˥˻ḪïƓ˵ǆ ̆ ċƵ Ɨƪåï˗ǃå ƝƑƓ˯ǈ ˤƓȺ ç̇ ƬƓ ǆ èƓƪƓ ˯ƿ.˥˻ḪïƓ˵˸Ǆǃ 

¶  ïƓù ʹǆ ɆùùǀŊ˹Ǆǃ ƗŊùùǄƕƓǀǃåTransferability)( : ǏùùǄƵ Ŋ̇ùùǃå ċƹ ĉʕ˥ùùǆ   ćá Ŋÿ  Ŋùù˹ǃå ̟ùù˲ǃå ǑùùƼ ƝƑƓùù˯˹ǃå ʕù˸ƶƙ ɏĉî ̇ǆǕƓùùȺ ̨ ùùǃ ǑƵ˦
Ǖå Ŋùù˹ǃå ̟ùùơƓǃå ̠ùù˹Ƶ Ɨùù˸ǋ ĉã ÝǑƵ˦ ŊǙ ŊùùǃƓ˲ǃå Ɨùùƪåï̠ǃå  ĆɄùùƮ˦ƕ ̞ùùǆƓƿ Ɨ  Ɨùù ˹ǆ̊ ǃå ç˗ùù˸ǃåā Ü˥˻ḪïƓùù˵˸ǃåā ÜƗùùƪåï˗ǃå èåßå̇ ùùƞǗ

 ŊǃƓ˲ǃå Ɨƪåï̠ǃå ɖ˻ˮˠ˯ǃƗ ĉǃ Ý ć˸ ċ˹ ĉƠ  ĄƗƮ̇Ƽ ɍïƓǀǃå  ĉÿƓɜǆǗ  ćǈ ċǀ ĉɆ  Ɨƪåï˗ǃå ƝƑƓ˯ǈ ƗŊǃƓ˲ǃå ĆèƓƿƓ˴ǃ  Ĉǆ Ɏ̇Ƥá ć˵ ĉƕƓ ćǌ.Ɨ 

¶   ïƓ ʹǆǙå  ƗȻíƓ˸˯ƵDependability)( Ŋʕƙ :  ĉýǚƤ ˥ǆ xǃî  ĉʕ Ȼ˗ǀƙ  ćā ċƮ ĆɄ  Ćɖ˻ƿí  Ɨƪåï˗ǃå Ɨ ˱ǌ˹˸ǃ ƗŊùǃƓ˲ǃå èåßå̇ ùƞǗåā
 Ĉ˸ǃå Ŋ˯ ć ćƶ ĉĊ˻Ƶā ÜƓǌ˻Ƽ Ɨ Ɨƪåï˗ǃå Ɨ˹ ƗŊǃƓ˲ǃå ĆɄƮāā ÜʕǋïƓ˯Ƥå Ɨǀɂ̇˟ā .èƓǈƓ ˮǃå Ɇ˻Ǆ˲ƙā ƴ˸˱ǃå Ɨǀɂ̇ ˠǃ 

¶  ĉǃ ƗùùǄƕƓǀǃå ïƓùù́ǆ Ŋ˯Ǆ ˗ùù˻ǂƋConfirmability)(Ƽ :˗ùùǀ  Ŋʕùùƙ  Ĉôå̇ƶ˯ùùƪå  Ŋ˹ǃå èƓùùǌƞā ćùù̇s ƓùùǌĉĊǄĈḪ  ĉĊɆùùɜȺ  Ŋy˦ùùư˦ǆƗÜ ù˥ùƵ Ąǚùù˷Ƽ 
 Ŋyǚɣ ƪ˯å èǚƕƓǀǆ ßå̇ƞã ĉĊ˻Ƶ êïƓƤ ˥ǆ Ɨ Ɨƪåï˗ǃå Ɨ˹ ƗŊǃƓ˲ǃå .Ɨ Ǆƶƽǃå èǚƕƓǀ˸ǃå ǑƼ ß˗ˮǃå Ɇˮƿ 

8.5   :çƑǆƑ ˬǁä Ʉ˹ǂ˰Ɨ 

       ĉ̞ǆ̠˳ ù˯ùƪå  ĉĊ̠ǃå ĈƗùùƪåï  ŊùùǃƓ˲ǃå ĈƗ  ćæ˦Ǆùùƪá  Ɇùù˻Ǆ˲˯ǃå˦ùù˸ǃåǑƵ˦ùùư (Thematic Analysis) ĉùùǃǚƤ ˥ùùǆ ˥ùùɜ˸Ȼ ɏ̆ùùǃå Ü ĉǊ  Ɇùù˻Ǆ˲ƙ
 Ŋ˯ǃå ̠ǒ̠˲ƙā ˥˻ḪïƓ˵˸ǃå èƓȺƓƞã ć˵ ĈȺƓ úǚ˯ƤǙåā Ǌ˥˻ƕ  ĉƑåïà ĉǌʕKing, 2004)  Ü( ċ̞ǈƓƶ˯ƪåā  ƝǆƓǈ̇ ˮƕá Ǒƙ ˛Ǆ˟Atlas.ti 9)(  ǑƼ
 Ŋʕùƙ ̠ùƿā ÜèƓùǈƓˮǃå Ɇù˻Ǆ˲ƙ  Ŋ˯ǃå ĈɆù˻Ǆ˲  ĉùƪ ǑùƼ ĉĊ̞ èå˦ùˠƤ ) Clarke, 2006&Braun (Ý  ćá Ŋā ĄǙ Ŋ˯ǃå : ćùƶ ŋ̇ úã ýǚùƤ ˥ùǆ èƓùǈƓ ˮǃå Ǐùǃ

 çßå̇ ùùǀǃå Ŋ˰ɜ˸ǃå Ŋāá ïƓùùḧƼá ƗùùȺƓ˯Ḫ èǙāƓùù˲ǆā ÜèǚƕƓùùǀ˸Ǆǃ ƗùùƕƓ˯ḧǃå ó ù˦ù˶Ǆ˹ǃ Ɨùùƽ Ŋùùǃ ĄùùǈƓƛ .ƗƓ Ŋ˯ǃå :˗ùùǀƼ Ý˚ùù˻ǆ̇  Ŋʕùùƙ  ćā ċùùư Ĉƴ  ĆèƓùùǆǚƵ  ǏùùǄƵ
 Ĉ˸ǃå èƓǈƓˮǃå ĉǌ Ŋ˸ Ĉù˶ Ǆ˳ƙā ÜƗ ĆƗù˸ǄɜȺ Ɠǌ áā  ćù˯˸ǄḪ ċ˥˻Ü  ĈȻ Ɠùǆ ˦ùǋā ćù˴ Ŋ˸ Ŋ˯ǃƓùȺ Ǐ ǑƽùƮ˦ǃå ˚˻ǆ̇(Descriptive coding) )(Saldaña, 

2016Ü  Ŋʕƙā  Ĉ̊˻ǆ̇ƙ  ĈḪ ĉĊɆ  ĉơ ǏǄƵ ƗǄƕƓǀǆ ć̠ ċè̠ƵƓƪā Üç  ĉĊƮƓƤ Ŋ ĈƗ  Ŋ˯ǃå ƝǆƓǈ̇ ƕ ǑƼ ˚˻ǆ̇Atlas.ti 9 ǑùƼ Ɇ˻ǌù˴ƙ  Üˣùǃî Ŋʕùƙ ̠ùƿā  Ĉ̠ùǒ̠˲ƙ 
  Ɨƪåï˗ǃå ǑƼ ð˦ǆ̇ ǃå ŊǃƓ˲ǃå  Ɨ ƴǆ ˔ƪƓ˹˯ǒ Ɠ˸ȺƓǌ˯Ǆ˭ƪá ćƙ xǃî ̠ƶȺ ʕƛ Ü Ŋ˸ ĉ̞  ĈƗǈƓƶ˯ƪǙå  Ć̋ơƓùƽȺ  ĆĊǑƞïƓùƤ  ĉǃ Ŋ˯Ǆ ć˲ ŋùǀ ćƙ ˥ùǆ ɖ ć˦ ĈùƼå èƓùǈƓ ˮǃå ɖ
 Ą˰ǃƓƛ .ð˦ǆ̇ǃå ƴǆƓ:   ˥Ƶ ˖˲ ǃåèƓƵ˦ư˦ǆ˗ǀƼ Ý  Ŋʕƙ  ĈɆɂ˦˲ƙ  Ŋʕƙ ̠ƿā ÜèƓƵ˦ư˦ǆ Ǐǃã ð˦ǆ̇ǃå  Ĉ̠ǒ̠˲ƙ  Ŋʕƙ Ɨ˴Ƒï èƓƵ˦ư˦ǆ  ćá ċƤ Ĉ̆ Ɠǋ

 ŊǃƓ˲ǃå Ɨƪåï̠ǃå ƗǄ˭ƪá ˥ǆ ćïā Üɏ̇ˢ˹ǃå æíǕåā Ɨ ċɁ Ŋ̇ǃå èƓƵ˦ư˦ ǃ˸å Ɋ˴ Ƒ ĄƶȺåï .Ɨy Ƽ̇ èƓƵ˦ư˦ Ⱥ˸ ƗÝèƓƵ˦ùư˦˸ǃå Ɨùƶƞå̇ ǆ :Ɠ  ŋʕ˯ùǒ 
 Ɨùùùƶƞå̇ ǆ ýǚùùùƤ ˥ùùùǆ ˣùùùǃî ˦ ˯ùùù˴ǆ Ĉǆ Ɏ ćǚ ćß ćùùùǆ Ɨ Ŋ̇ǃå èƓƵ˦ùùùư˦ ǃ˸åùùù˴ Ƒ Ŋ˯ùùùǃåā ÜƗùùùẏƽǃå ƴùùùǆ Ɨ ć˳ ŋǄ èƓƵ˦ùùùư˦˸ǃå ˥ùùùǆ ˝ Ĉþ̠ùùù˳ƙ Ǚ Ǒùùù˯ǃå 

Ɨƪåï˗ǃå èƓƵ˦ư˦ǆ ƗŊǃƓ˲ǃå )Clarke, 2006 & Braun.(  Ą˴ǆƓƤƓ˴ƙā ˗ǒ˗˲ƙ ::ýƓ˰˸ǃå Ɇ˻ˮƪ ǏǄƶƼ ÜèƓƵ˦ư˦˸ǃå Ɨ ˸  Ŋù˸ƙ ċ̞ 
 ĈƗ˸ùù˴ƙ  Ŋ˯ǃå ÷˦ùùư˦ǆ ćùù˲ ĉĊ̠ ŊùùǈǕ ʕùùƪǙå å̆ùùǌƕ èƓȻ ĈǊ  ćǒ ć˯ ćùù˷ Ŋ˸ Ĉ˥  ŋùù˶ǃƓȺ ƗùùǀǄƶ˯˸ǃå èƓƵ˦ùùư˦ ǃ˸å Ĉƶ Ŋùù˵ǃå ̊ùùɂ̊ƶ˯ǃ èƓɁ˦ ĄùùƪíƓƪ .Ɨùù́˸˯˱˸ǃå Ɨǂå̇Ɠ :
ã ćƙ ̠ƿā Ü̇ɂ̇ǀ˯ǃå êƓ˯ǈ Ŋ˸ ċ̞  ĈƗȺƓ˯Ḫ  ćƙ Ɨǀ˸Ƶ çï˦˶ Ⱥ ̇ɂ̇ǀ˯ǃå ć˯ ć˷ Ŋ˸ Ĉ˥  ćā ċƮ ćɄ  ćïā ÜƓǋ̇˻ù˴ƽƙā ÜƓùǌǄ˻Ǆ˲ƙā ÜèƓùǈƓˮǃå ċɁ Üɏ̇ùs˹ǃå æíǕƓùȺ Ɠùǌɣ

 ŊǄ˱˯ɂā.Ɠǌ˯˵ƿƓ˹ǆā ƝƑƓ˯˹ǃå ƗȺƓ˯Ḫ ǑƼ ˣǃî Ǐ 

8.6 ƕƨäî˕ǁä çäÞä̠ Ɯâ 

   ċèŊ̇ǆ ̠ƿā Ɨƪåï˗ǃå :Ɠǌǃ Ɇ˻˶ƽƙ ǑǄǒ Ɠ˸ ʼ Ýèåßå̇ ƞã ç˗ƶȺ 

¶  ÷˦ư˦ǆ ʕċǌćƼā Üɏ̇ˢ˹ǃå æíǖǃ ɖ˻˸ƶǃå ÷ǚĉĊ˟Ǚå ̠ƶȺ èǚƕƓǀ˸ǃå ßå̇ƞã ˥ǆ ú̠ǌǃå ̠ǒ̠˲ƙ .Ɨƪåï˗ǃå 
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¶  èƓùùǈƓɁā ÜƓǌƼå̠ùùǋáā ƗŊùùǃƓ˲ǃå Ɨùùƪåï̠ǃå ÿå˦ùù˹Ƶā Ü˥˻ĉˮ˻ĉ˱ć˯ùù˴Ĉ˸ǃå ƗùùǀƼå˦ǆ ćƗùùǀƛā ć˥Ŋ˸ćùù˷ćƙ ̠ùùƿā ÜèǚƕƓùùǀ˸ǃå Ɇùù˻ǃí ƗƹƓùùƮ ċ̞Ŋùù˸ćƙ
  Ü˥˻ˮ˻˱˯˴˸ǃå ċ̞ć˹Ŋ˸ć˷ćƙ Ǒ˯ǃå ƗǄƕƓǀ˸ǃå ƗǄ˭ƪáā ÜʕǌƙƓǈƓɁā(6) .ƗǄ˭ƪá 

¶   Ŋʕƙ ĈɆ˸Ƶ ˙˱ƙ˔ǒ ǑĉǃŊāćá  èǚƕƓǀ˸Ǆǃ (Pilot Interview) ƴǆ ˥ǆ Ć̝ǃƓ˟ƓǄƶǃå èƓƪåï̠ǃå ƗććǄć˟  ĉĊ˻ƶǃå íå̇ùƼá êïƓùƤ ˥ǆ Ɨù˹
 ĉú̠ǌƕ  Ŋ˯ǃåŋ̠ǂƋ  ĉƗǆǚƪ ˥ǆ  ćƼ Ɨǃ˦ǌƪā ƗǄ˭ƪǕå ċǌ ĉ˸Ɠǌ. 

¶   ˤùùƙ Ü̝ùùƪƓ˹˸ǃå ̞ùùùƿ˦ǃå ̠ùùǒ̠˲ ǃ˯ èǚƕƓùùùǀ˸ǃå Ɨùù˹ĉĊ˻Ƶ ƴùùùǆ ɆĈùùƮå˦Ŋ˯ǃå ˗ùùǒ˗˲ƙā ˦ǒƓùùùǆ ̇ǌùùƬ ˥˻ùùùƕ ç̠ùù˸ǃå ǑùùùƼ èǚƕƓùùǀ˸ǃå Ĉßå̇ùùùƞã
2022    ˙Ɂ˦˯ǂá Ǐǃã2022 ǑùƼ ɖù˻ɣˮƙ þå̠˳ ù˯ƪƓȺ ˥˻ḪïƓù˵˸ǃå ˥ǆ ÿîǗå ĉ̆ċƤćá ̠ƶȺ Ɠǌĉƶ˸ƞ ĉèǚƕƓǀ˸ǃå ĈɆ˻˱ ƙ˴ Ŋʕƙ ̠ƿā Ü

.ƓǌǄ˻Ǆ˲ƙ ǑƼ ß̠ˮǄǃ åĄíå̠ƶ˯ƪå ƗƕƓ˯Ḫ ó˦˶ ǈ Ǐǃã Ɠǌƺɂ̇ƽƙ ʕƛ ÜǑḪ̆ǃå ɄƙƓǌǃå  ˥˻ùƕ èǚƕƓùǀ˸ǃå ç̠ùǆ ċ̞ƿ̇ƺ˯ùƪåā30  Ǐùǃã
45 .Ɨǀ ʾí 

8.7  ŉ̓ǘƢàƕƨäî˕ǁä çƑ 

      ĉ̞ùùùǆ̊˯ǃå  ĉĊ̠ǃå ĈƗùùùƪåï  ŊùùùǃƓ˲ǃå ĈƗ  ŊùùùʾǚƤƋȺǑùùù˸Ǆƶǃå ˖ùùù˲ ǃå èƓ  (Patton, 2014) èƓùùùǆ˦Ǆƶǆ Ɨ ùùùƮ˦˶Ƥ ǏùùùǄƵ ƗùùùˢƼƓ˲˸ǃƓǂ
˥˻ḪïƓùù˵˸ǃåÜ  ĉƑƓ˸ùùƪá ˥ùùƵ ëƓùù˶ƼǗå þ̠ùùƵā Ąùù˷Ȼáā ÜʕǌƓ  ĉĊ̠ǃå ˥ùùǆ ú̠ùùǌǃƓȺ ˥˻ḪïƓùù˵˸ǃå ˃ùùɂ̇ƶƙ ŊùùǃƓ˲ǃå Ɨùùƪåï ĉƑƓùùɣƵɀā ÜƗ ĉǌ Ĉ˲ǃå ʕ ĉĊ̇ Ŋùùɂ ǑùùƼ Ɨ

 ĆèǚƕƓǀǆ ̞ǈƓǂá Ąßå˦ƪ ÜƗǄƕƓǀ˸ǃå ̞ƿāā ÿƓɜǆ ïƓ˯Ƥå  Ŋưå̇˯Ƽå ĄƗ  Ąç̇ƬƓǆ þá ëƓù˴Ƽã ˣǃ˘Ḫā . ýƓù˱˸ǃå˥˻ḪïƓù˵˸Ǆǃ  ßå˗ùƕǗĉʕùǌĉƑåïà  ĉȺ Ĉùɜ ĉĊɆ 
 Ĉơ ĉĊ̇ Ŋɂ  ÜƗ ǑùƼ ˤǌƿ˦ùǀơ Ơ ùư˦ƙāÿƓùɜǆã  Ŋ˯ǃå āá æƓ˲ù˴ǈǙå ć˦ ŋùƿ ÜèǚƕƓùǀ˸ǃå ýƓù˸ǂã ˥ùǆ Ʉáā Ąù˷ȻƓ  ĉƕ ˥˻ḪïƓù˵˸ǃå èƓùƪƓ˯ƿå þå̠˳ ù˯ƪå ĉ̠ Ŋùƿ ĆƗ 
 ˥ǆ Ĉí ĉÿā  Ć̇˻˻ƺƙ . 

8.8  ćƽ ć˹ƕƨäî˕ǁä ìˤ 

      Ĉ̠ć˶ċǀĈȻ  ćƙ Ǒ˯ǃå ƗƞïƓ˳ǃå Ɇǆå˦ƶǃå Ɠǌƕ ċ˲ ĈéĈ̠  ćêïƓƤ  ćƙ ć˲ ŋḧ Ĉƙ ̠ƿā Ü̟ơƓǃå ʕ ć˓ ĉĊƛ Ĉ̇  Ɨùƪåï˗ǃå ƝƑƓ˯ǈ ǑƼ ƗŊùǃƓ˲ǃå)Bloomberg 
& Volpe, 2019 Ü( ćáā ćơ Ĉ̠  Ŋ˰˯˸ǒ í˦˻ǀǃå ǉ̆ǋ ĈɆ  ćƙ ǑƼ ćƶ ŋ̆ Ŋɣǃå ˞ ƶȺ ï ćǄ ć ˔ˮ˴Ⱥ èǚƕƓǀ˸ǃå ßå̇ ƞã ǑƼ ƗḪïƓ˵˸Ǆǃ ƗåƬ˯ Ɨùƪåï˗ǃƓȺ ˤǌǃƓƺ
 þ˗Ƶā Üé˦˲ ǃåā Ĉ˸ǃå ̠˻Ƶå˦˸ǃƓȺ ˞ ƶǃå þå̊˯ǃå ć˲ Ŋ̠ ćǈ çí ćs Ą̇å  ĉǃ ŋ˷Ǆ Ĉƺ .Ɨ ƪåï˗ǃå èƓ˟˦       

9. ƛƏƑ˭ǆ ƕƨäî˕ǁä ƑǊ˭˳ƽƑ˷ǄĀ : 

     ŉĀǓä üäˑ˲ǁä ƛƏƑ˭ǆ  ü  ɍ˖ǁä Ćǆ Ŋ˴ ćǈ:  " Ćì ƑǄ ĊĀ ćî    Ƒ ǂƴǁä çƑƨäî˕ǁä ƛǄä̠ Ɠ ćƴǁä çƑƴǄƑ˯ǁƑȸ Ć˶ ĈǆƑ ŉ  ƕ ŉ˳ǁä ̆ɀ̆ƴƗ Ǐƺ "Ýƕ ʷ˶˭˯˶ǁä ƕǀä̠  
 Ŋʕƙ ýå˓˴ǃå å̆ǋ ˥Ƶ ƗȺƓƞǘǃ   ĈɆ˻Ǆ˲ƙ  ƗȻí̇ ƽǃå èǚƕƓǀ˸ǃå ǑƼ ˥˻ḪïƓ˵˸ǃå èƓȺƓ˱˯ƪå   ĉÿƋ˵Ⱥ   ćí ċā ĉï    Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ èƓƶǆƓ˱ǃƓȺ

 Ĉƶǃå ć˸ ĉǈƓ Ŋ  Ɨ Ŋ˵ǃå ̊ɂ̊ƶƙ ǑƼ  Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇ Ŋ˯ǃå Ɨǀɂ̇ɣȺ Ŋ˯ǃå æƓ˴ơ ʕƛ ÜǑƵ˦ư˦ ǃ˸å Ɇ˻Ǆ˲ ĉĊ˹ǃåā èåïå̇ḧ ć˴  ÜèƓȺƓ˱˯ƪǙå ð˦ǆ̇ ǃ Ɨɂ˦˭˸ǃå ˔
 ĉĊư˦ɂā Ơýā˗ƞ ˣǃî1 . 

 üĀ˕Ɯ1 

 Ĉ˸ǃå ßåïà Ɇ˻Ǆ˲ƙ ƝƑƓ˯ǈ ć˯˴ ĉ˱  ˥˻ˮ˻ÿƋ˵Ⱥ   ćí ċā ĉï    Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ Ĉƶǃå èƓƶǆƓ˱ǃƓȺ ć˸ ĉǈƓ Ŋ  Ɨ Ŋ˵ǃå ̊ɂ̊ƶƙ ǑƼ Ɨǆ˗Ƥā Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇
 ƴ˸˯˱˸ǃå=ÿ)25 ( 

ƕɀˤ˫˶ǁä ƕ ˲˷ǁä  ŉ˭ǁä îä̠ ḥ  Ćì ĊĀ ćî  ŉ˳ǁä ̆ɀ̆ƴƗ Ǐƺ Ƒǂƴǁä çƑƨäî̞ǁä ƛǄä̠ƓƲ˶˭˯˶ǁä ƕǄ˕ƢĀ ƕ ʷ˶˭˯˶ǁä ƕǀä̠ 
 

 ˒ ˹Ɨ˗˭ǁä 

35.5 1   Ŋ˵ǃå Ɲǆå̇ƕ ǑƼ ƗǄƵƓƽǃå ƗḪïƓ˵˸ǃåƴ˸˯˱˸ǃå Ɨǆ˗Ƥā Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇ 1 
19.4 6   ˰ḧƙ é˦˲ ǃå ˃ÿƋ˵Ⱥ  Ŋ˵ǃåƴ˸˯˱˸ǃå Ɨǆ˗Ƥā Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇ 2 

3 19.4 6   Ŋƶƽǃå ˃ ḧ˰ƙ ŊǃƓ Ĉƙ Ǒ˯ǃå èƓ ć˴ ĉĊǄ ĈɊ  ƴ˸˯˱˸ǃå èǚɜ˵˸ǃ ý˦Ǆ˲ǃå ǏǄƵ ß˦ ˷ǃå 
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12.9 4  Ŋ˵ǃå Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇  ÿƓ˸Ƶ Ɨɂâï ɖ˻ǀ˲ƙā èåïƓǌ˸ǃå ˚ɂ̊ ƶƙ ǑƼ2040 4 
3.23 1   Ŋ˵ǃå ýƓ˱ǆ ǑƼ Ɨ˲ƞƓ˹ǃå Ɨǃā̠ǃå æïƓ˱˯ǃå ˥ǆ çíƓƽ˯ƪǙå Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇ 5 

6 
7 
8 

3.23 1   Ŋƪ˓ ǃ˸ Ɨǈå̠˸˻ǃå èåïƓɂ̊ǃå Ɇ˻ƶƽƙƗƽǄ˯˳˸ǃå ƴ˸˯˱˸ǃå èƓ˴ 
3.23 1   Ŋƪ˓ǆ ƴǆ ƗǄƵƓƼā ç̇ḧ˯ˮǆ èƓǂå̇Ƭ ʕˢ˹ƙ ƗƽǄ˯˳˸ǃå ƴ˸˯˱˸ǃå èƓ˴ 
3.23 1   ćï ċɁ ĈɊ  Ĉ˸ǃå ćǀ Ŋ̇ƪåï˗ǃå èåï  ƕ Ɨ ˮ Ŋ˵ǃå Ɲǆå̇ƴ˸˯˱˸ǃå Ɨǆ˗Ƥā Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇ 

  

      Ĉǒ ćˮ Ċ˻ Ĉ˥    ýā˗˱ǃå ˥ǆ1  Ü ĉã Ŋÿ    Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ Ĉƶǃå èƓƶǆƓ˱ǃƓȺ ć˸ ĉǈƓ Ŋ  Ɨ ąïāí Ɠǌǃ   ą̇ˮ˻Ḫ   Ŋ˵ǃå ̊ɂ̊ƶƙ ǑƼā Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇  ˣǃ˘ǂ
ƴ˸˯˱˸ǃå Ɨǆ˗Ƥ˗ǀƼ Ý   ćî ćǂ ć̇   ÿ˦ḪïƓ˵˸ǃå    ïåāíá Ɨ ǈƓ˸ƛ ĈˮƶǄƙ ƗƪƓƪá Ŋ˵ǃå ̊ɂ̊ƶƙ ǑƼ Ɲǆå̇ˮǃå ǉ̆ǋ ƓǌƗ ʹ˸˯˱˸ǃå Ɨǂå̇  Ü Ĉɂā ċƶ ć̊ Ɏ   ˣǃî
 ćá Ǐǃã ƓĄ˷Ȼá Ŋÿ   ćƗǆ̠Ƥ   ć˯ḪïƓ˵ǆā ƴ˸˯˱˸ǃå ĈǊ   Ŋ̇ǃå ĉĊþƓǌ˸ǃå Ɏ̠ơã ˦ǋ  ǑǃƓƶǃå ˤ Ǆƶ˯ǃå ǑƼ Ɨ˴ Ƒ  ÜǑƶ Ɂ̇ ǃå)2008( èƓƶǆƓ˱ǃå ŋʕ˯ǌƙ å̆ǃ Ý

 ĉƕ ćˮ ċ̆ ĉý   ĉƤ ̊ɂ̊ƶƙ ǑƼ í˦ǌ˱ǃå ċ̠ ćǆ  Ɨ ʹ˸˯˱˸ǃå ƓǌƙƓ ŊǈǕ Ĉƙ Ɠǌ ċ̠ ĉï Ĉü   Ŋǈá ĈǊ    ßƓǀƙïǙå ˥ɜ˸Ȼ Ǚ  ˤ Ǆƶ˯ǃƓȺ Ĉí ˥ǆ ĉÿā   ĉ˯ḪïƓ˵ǆā ƴ˸˯˱˸ǃå Ɨǆ̠Ƥ ĉǊ  ǑƼ 
èǙƓ˱˸ǃå  ƗƽǄ˯˳˸ǃå  .  ǑƼ ǑƙƋɂāƗǆĉĊ̠ǀǆ  å ïåāíǕå ˣǄƙ Ĉ˸ǃ ć˵ ĉïƓ ćḪ  Ɨ  ƗǄƵƓƽǃå  ǑƼ  ˘˻ƽ˹ƙ Ŋ˵ǃå Ɲǆå̇ƕ  Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇) Ɨ ˴˹ƕ%35.5 (  Ü

  Ɇ˻ˮƪ ǏǄƵā  ýƓ˰˸ǃå  ÿƓ˴ǃ ǏǄƵ ßƓƞ Ɠǆ Ĉ˸ǃå ć˵ ĉïƓ Ĉü   )7" :(˥˻˸Ǆƶƙ Ɠ˸ǂ  " Ŋ˵ǃå  Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇ǋǑ   èƓƞƓ ˯ơƓȺ ï˦ƶ˵ǃåā ßƓ˸˯ǈǙå
  Üƴ˸˯˱˸ǃå Ɨǆ˗˳ǃ èåï˗ǀǃåā èƓƿƓˠǃå Ǌ ƞ˦ƙ ǑƼ çïíƓ ˸ǃåā ƴ˸˯˱˸ǃå˰ǆ ĄǙƓ   ĉĊ̠ǀȻ ƗɁ̇˯ǃå ̇˻˯˴ƞƓǆ ǑƼ ƝǆƓǈ̇ƕ üƓ˹ǋ ĉĊ˻ƞ Ɇɜ˵Ⱥ þ  ˗

 Ĉǒ Ɨ˷ ƿ ǑƼ ̟ ǃ˲å ýāƓ˲ɂā ÿå̠˸˻Ǆǃ ̝ǃƓɣǃå Ɠǌ˻Ƽ ê̇˳ Ȼ ɏ˦Ɂ̇˯ǃå ÿå̠˸˻ǃå ǑƼ Ɨ˷ ƿ Ɨ˱ǃƓƶ˸ǃ ć ĉíƓ Ĉï   ĉǃ ć˲ ĉĊǄƓǌ" ćá . Ŋǆ Ĉ˸ǃå Ɠ ć˵ ĉïƓ Ĉü    ˤƿï
)17" :ýƓƿ ˗ǀƼ (ˤƶǈÜ   Ĉ̝ƶǄƙ   āíåĄï   ĉĊ˻ƞåĄ̠  ˰ǆ ýǚƤ ˥ǆ ĄǙƓ  ˗Ƶåǃ Ɨ ʼå̇ ˵˯ƪǙå èƓƪåï˗ǃå íå ƗƮƓ˳ǃåā Ɨ ǆ˦ɜ˲ǃå èƓƵƓˠǀǄ  ƗƽǄ˯˳˸ǃå  Ü
 ā  Ɲǆå̇ ƕ ˤȻ˗ǀƙǗåßƓ˸ǈ  ǃ Ǒƙå˘ǃå ˙ɂ˦ˠ˯ǃåā Ǒ˹ǌ˸ǃå Ŋƪ˓ Ǆ˸èƓ˴  ƗƽǄ˯˳˸ǃå   ćơ ć˴ ć̝  ˤǌƙƓƞƓ ˯ơå" Ŋ˹ǃå ǉ̆ǋā . ĈƗ˱˯   Ĉǆ ĉǌ Ŋ˸ ąƗ   ŊǈǕ Ĉƙ Ɠǌ ċ˴ ĉǌ Ĉʕ   ǑƼ

 Ŋ˯ǃå ɖ˻ǀ˲ƙ Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆå ĉýǚƤ ˥ǆ Ɨ   ćï ċɁ ĉɊ    ƗȻíƓ˶˯ƿǙåā Ɨɂ˦˸˹˯ǃå ƴ˸˯˱˸ǃå èƓƞƓ ˯ơåǕƓȺ Ŋ˯ǃå úå̠ǋǄƶ Ŋ˸) ƗAsongu et al., 
2018( Ą˷Ȼá Ɨ˱˯˹ǃå ǉ̆ǋ ʕ˱ ˴˹ƙā .Ɠ   Ĉï ƴǆ ċâ ćɂ ĈƵ Ɨ ć˸  ÿƓ2040   Ĉƙ Ǒ˯ǃå ć˦ ĉĊƞ ĈǊ   Ŋ˯ǃå ćʕǄƶ   ŊƶƼ ƗḪïƓ˵ǆ ˦˲ ǈ  ƴǆ ƗǃƓ èƓƵƓˠǀǃå  Ɠǌĉƶ˸ƞ  

 ˤǌƙƓƞƓ ˯ơå Ɨ ˮǄƙā ÜíƓ˶˯ƿǙå çïåðā)2020  .( 

Ɨ ǈƓ˰ǃå Ɨ ƙ̇ ˸ǃå ǑƼāÝ   ćïāí ßƓƞ ĉÿå   Ĉǋ ć˸  é˦˲ ǃå ˃ ˰ḧƙ :ƓÿƋ˵Ⱥ   Ŋ˵ǃå Ŋƶƽǃå ˃ ḧ˰ƙā Üƴ˸˯˱˸ǃå Ɨǆ̠Ƥā Ɨ́˸˯˱ ǃ˸å Ɨǂå̇ ŊǃƓ èƓ
 Ĉƙ Ǒ˯ǃå ć˴ ĉĊǄ ĈɊ  ) Ɨ ˴˹ƕ ƴ˸˯˱˸ǃå èǚɜ˵˸ǃ ý˦Ǆ˲ǃå ǏǄƵ ß˦˷ǃå%19.4 ĆĊɆḧǃ (  Ɠ˸ǌ˹ǆÝ   ćî ̠ǀƼ ćǂ ć̇   Ĉ˸ǃå ć˵ ĉïƓ Ĉü  )5" :(  ɏíƓǀ˯ƵƓȺ  Ɠǌǃ  Ŋÿĉã
 Ąïāíå   Ą̇ˮ˻Ḫå   Ŋ˵ǃå ̊ɂ̊ƶƙ ǑƼ Ŋy˦ǈ ýǚƤ ˥ǆ Ɨ́˸˯˱ ǃ˸å Ɨǂå̇ Ĉƙ Ǒ˯ǃå é˦ ǃ˲å Ɨ ćǀ ĉĊ̠ Ĉǆ  ˗ǒ˗˲ƙā Ɠǌá  ƓǌƼå˗ǋǃ ćþ̠˳˯   ćƴ˸˯˱˸ǃå   ĈǊćḪ̇˵Ĉƙā   ǑƼ

 ĆɆɜ˵Ⱥ é˦ ǃ˲å   Ć̇ƬƓǆ Ĉ˸ǃå ýƓƿ Ɇ˰˸ǃƓɁā Ü" ć˵ ĉïƓ Ĉü  )12  :ýƓƿ ˗ǀƼ ( Ĉʕĉǌċ˴Ĉƙ"   ĈƝǆå̇ƕ   ýǚƤ ˥ǆ ˔ǈƓ˱ǃå å˘ǋ Ɇ˻ƶƽƙ ǑƼ Ɠ Ǆƶǃå èƓƪåï˗ǃå
 Ĉ˸ǃå é˦ Ǆ˲ǃ èƓƮ˦ ǃ˯å ̆˻ƽ˹ƙ ƗƶȺƓ˯ǆ ć˹ Ŋƽ ć̆ ̇ ˵˸ǃå Ɇɂ˦˲ƙā ç āƵèƓ   Ŋ˰˲ǃå Ĉǆ Ǐǃã Ɨ ċ˹ ć˯ ć˱èƓ Ĉ˸ǃå ýƓƿ Ɇ˰˸ǃƓɁā ." ć˵ ĉïƓ Ĉü  )14" :(  ˥ǆ ˣǃ˘ǂ

 Ĉǆ èƓ˭Ƽ ǏǄƵ é˦ ǃ˲åā èƓƪåï̠ǃå ɖ˻ˮ ƙɣ ýǚƤ ćƶ Ŋ˻ ć˹  ƴ˸˯˱˸ǃå ǑƼ ƗƓǌ˹ǆ   Ĉ˸ǃå ̊ǂå̇ǆā Ɨǃ˦ƽɣǃå ̊ǂå̇ǆ ćƶ ĉƿƓ˥˻Ḫ Ý  ýƓ˸ƵǕå çíƓɂï Ɨƪåï˗
."ǑƵƓ˸˯ƞǙå ßƓƼ˦ǃå ˚ǂå̇ ǆ ǑƼ    ̇ɂ˦ɣ ǃ˯åā Ǒ˸Ǆƶǃå ̟ Ǆ˲ǃ Ɨ˹˟˦ǃå ƗŊ˱ƙå̇˯ƪǙå ĈǊċ˯ć˲ćưċāćá Ɠć˸ĉǃ ĈƗ˱ Ŋ˹˯ǃå ǉ̆ǋ Ɏć̊ċƶĈƙ ̠ƿā2040  Ý

  ÿāƓƶ˯ǃå ĉʕċƵćí ĉýǚƤ ˥ǆ ƴ˸˯˱˸ǃå èǚɜ˵ǆā ÜƗ˸ Ŋ˹˯ǃå ɊćɣĈƤā Ǒ˸Ǆƶǃå ̟ ǃ˲å ˥˻ƕ Ɨćǆćßåć˦Ĉ˸ǃå ɖ˻ǀ˲ƙ ǏǄƵ ƓǌćƼå̠ǋá Ĉ̊ĉĊǂć̇Ĉƙ Ǒ˯ǃå
) Ɏ̇ƤǕå èƓƵƓɣǀǃåā èƓƶǆƓ˱ǃå ˥˻ƕ Ǒ˰˲ ǃåÜïƓḧ˯ƕǙåā Ǒ˸Ǆƶǃå ˖˲ ǃåā ˤ Ǆƶ˯ǃå çïåðā2020  Ɨƪåïí ƓĄ˷Ȼá ĈǊċƙć̠Ŋǒćá Ɠǆ å̆ǋā .(

) ÿā̇Ƥàā ÿ˦Ƶ Ü 2016 .( 

  ÜƗ˰ǃƓ˰ǃå Ɨ ƙ̇ ˸ǃå ǑƼā  ßƓƞ  ǑƼ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇ ˵ǃå ïāíƓ Ǆƶǃå èƓƪåï˗ǃå Ɨ Ǆ˟ èåïƓǌǆ ˚ɂ̊ ƶƙ    ÿƓ˸Ƶ Ɨɂâï ɖ˻ǀ˲ƙā2040  
  Ɨ ˴˹ƕ)%12.9(  Üā ćá Ŋǂ ć̠   Ĉ˸ǃå ć˵ ĉïƓ Ĉü  ) ˤƿï7  ( ̆ ǋ Ŋ̠ǃå å ċā ćï   ĉǃ˦ǀȺ ĉǊ" : Ĉïāí  ćƮ ˦ǋ Ɲǆå̇ˮǃå ċǀ ĈɆ   Ɨǆ˗˳ǃ ˔ǃƓˠǄǃ Ǒ˴ƽ˹ǃå Ǌ ƞ˦˯ǃåā èåï˗ǀǃå

 ĉ˸Ǆƶƙ ýǚƤ ˥ǆ ƴ˸˯˱˸ǃå ĉǊ   Ŋ˵ǃå ɍíƓǆ ćïā Ɨǂå̇ ċɁßƓ˸˯ǈǙå ɊÝ   ŊÿǕ   ĄƪƓƪá ̝ǃƓɣǃå ćȻ ʕǃ Ɠ ċ˲ Ĉ˷ ċ̇   ĉã ƗƶǆƓ˱Ǆǃ ŊǙ   ćí˦ƶǃ   ĉÿå̠˸˻Ǆǃ   ĉʕ Ȼ˗ǀƙā 
 ĉƙå̇ˮƤ ĉǊ  ćƙ Ǒ˯ǃå ćƶ ŊǄ ć˸ ćǌƓ."  ćƙā Ŋ˯ ĉƽ Ĉɖ  Ŋ˹ǃå ǉ̆ǋ ĈƗ˱˯  ˥ǒƓƪ Ɨƪåïí ƴǆSingh,2018) (ÿƋ˵Ⱥ  Ŋ˵ǃå Ɨ˸ǋá Ŋɣǃå ˥˻ɜ˸ƙ ǑƼ Ɨ́˸˯˱ ǃ˸å Ɨǂå̇ ćǄ ć Ɨ

 Ŋ˯ǃƓḪ èåïƓǌ˸ǃå ˥ǆ ̠ǒ̠ƶǃå ˥ǆ ĈƮå˦ÜƗ˴ƪ˓˸Ǆǃ ßƓ˸˯ǈǙƓȺ ï˦ƶ˵ǃåā ÜǑǈāƓƶ˯ǃå Ɇ˸ƶǃåā ÜǑƵƓ˸˯ƞǙå Ɇ   ćî ÜûƓ˴ǃå å̆ǋ ǑƼā ćǂ ć̇  



тн 
 

 Ĉ˸ǃå ć˵ ĉïƓ Ĉü   ʕ ƿï  )7 ćá ( Ŋÿ   Ĉï ċâ ćɂ ćƗ   ĈƵ ć˸ ćÿƓ  2040   ćï Ŋǂ ć̊ ċè   Ŋ˵ǃå Ɇ˻ƶƽƙ ǏǄƵƗ ʹ˸˯˱˸ǃå Ɨǂå̇  Ý˛ ˯ǀǈ  ǑǃƓŊ˯ǃå    ˥ǆ ĉǃ˦ƿ ĉǊ" : Ĉ̝ǈƓ˱ǃå å̆ǋ   ĉƞ Ō̠  å
 Ĉǆ ĉǌ ōʕ   ŊÿǕ   ŋ̇ǃå ċâ ćɂ ćƗ   ćï Ŋǂ ć̊ ċè   ćǋ ǏǄƵ ć̠ ĉú   Ŋ˵ǃå ĆɆɜ˵Ⱥ Ɨ́˸˯˱ ǃ˸å Ɨǂå̇   ĆƠưåāÝ   ā çíƓƽ˯ƪǙå ýǚƤ ˥ǆ ˣǃî ˥ǆ çíƓƽ˯ƪǙå ƗƶǆƓ˱ǃå ǏǄƵ

 Ŋ˵ǃå ǑƼ èå̇˳ˮǃå ˥ǆ  Ɨǂå̇ ĈȻ Ɠ˸Ⱥ Ɨ́˸˯˱ ǃ˸å ć˲ ĉĊǀ Ĉɖ   ćçí˦ƞ   ĉ˳ǃå ċ̠ ćǆ Ŋƪ˓ǆ ÿƓ˷ ơ˯ƓḪ èƓ ĉǃ ç̇˻ƺƮ èƓ˴ Ŋ˯Ǆ ćƙā ɖɂ˦˴ ćˮ ĉĊ˹  Ǒ ̇ ˵ǆ āƵèƓ  
 Ŋɣǃå ćǄ ćƗ."   ĉ˸ǃƓɁā ċ˰ ĉɆ ćƙ Ü ć˵ ćƕƓ ćǌ ċ̞   Ŋ˹ǃå ǉ̆ǋ ĈƗ˱˯    Ɨƪåïí ƴǆ)Ɨɂ̇ ƶ ˶ǃåÜ  2022(Ü    Ɨƪåïíā)ɏíå̇ ˱ǃåÜ2021(  ÿƋ˵Ⱥ   ćí ċā ĉï    é˦˲ ǃå

  Ɨ ˸Ǆƶǃå  ǑƼ ŋ̇ǃå úå̠ǋá ɖ˻ǀ˲ƙ ćâ  ɎƗ Ǆˮǀ˯˴˸ǃå Ɨ ˹˟˦ǃåÝ   Ŋɣǃå æƓ˴ǂã ýǚƤ ˥ǆ ćǄ ć ĉèåïƓǌ˸ǃå Ɨ   Ŋ˰˲ǃå ćƗ ÿāƓƶ˯ǃåā Üé˦ ǃ˲å Ɇɂ˦˸ƙā Ü
Ǒ˰˲ ǃå . 

       ċèßƓƞ ÜƗƶȺå̇ǃå Ɨƙ̇˸ǃå ǑƼā   ĈƗƶɁïá   Ćïåāíá  ˗ƕƗƞï  Ɨ ˸ǋǕå  Ɠǌĉ˴ƽǈ   āƗ ˴ǈ  )3.23(%  Ý ćá :Ǒǋ Ŋā ĄǙ Ý    ˥ǆ çíƓƽ˯ƪǙå
 Ŋ˵ǃå ýƓ˱ǆ ǑƼ Ɨ˲ƞƓ˹ǃå Ɨǃā̠ǃå æïƓ˱˯ǃåƗ ʹ˸˯˱˸ǃå Ɨǂå̇Ý   ćî ýƓ˰˸ǃå Ɇ˻ˮƪ ǏǄƶƼ ćǂ ć̇   Ĉ˸ǃå ć˵ ĉïƓ Ĉü  ) ˤƿï4" :( Ĉ˞ƶȺ    þ˦ǀƙ Ɲǆå̇ ˮǃå
Ɠǌ˹ǆ çíƓƽ˯ƪǚǃ Ɨ ˸ǃƓƵ æïƓ˱ƙ ô̇ ƶȺ ."   Ŋƙåā ćƽ ćǀ ċ̞   Ŋ˹ǃå ǉ̆ǋ ĈƗ˱˯   ćā Ɠǆ ƴǆ ćï ćí   ÿ˦ƪƓƪ Ɨƪåïí ǑƼSasson, 2019) ÿƋ˵Ⱥ (   Ɨ ˸ǋá

 Ŋ˯ǃå ć˦ ŋƪ Ŋ˵ǃå ǑƼ ƴ Ŋ˯ǃå ɖ˻ǀ˲ƙā ʕǄƶ˯ǃå çí˦ƞ ̇ɂ˦ɣ ǃ˯ Ɨǃā̠ǃå èƓǂå̇ Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆå.ˤ Ǆƶ˯ǃå ǑƼ Ɨ   ĄǈƓƛƓÝ   Ɨ ǈå˗˻˸ǃå èåïƓɂ̊ ǃå Ɇ˻ƶƽƙ
 Ŋƪ˓ ǃ˸ ćî ̠ǀƼ ÜƗƽǄ˯˳ ǃ˸å ƴ˸˯˱˸ǃå èƓ˴ ćǂ ć̇   Ĉ˸ǃå ć˵ ĉïƓ Ĉü  ) ˤƿï11  :(  "Ɨ ǈå˗˻˸ǃå èåïƓɂ̊ ǃå Ɇ˻ƶƽƙ   Ŋ˯ǃåā ćƶ ŋ̇  úã  Ɨƶ ˮ˟ Ǐǃ  ôïá ǑƼ Ɇ˸ƶǃå
ƴƿå˦ǃå.""   Ą˰ǃƓƛÝƓ   Ĉǆ èƓǂå̇Ƭ ʕˢ˹ƙ ć˯ˮ ćḧ Ŋƪ˓ǆ ƴǆ ƗǄƵƓƼ ç̇ƗƽǄ˯˳˸ǃå ƴ˸˯˱˸ǃå èƓ˴  Ü ćî ýƓ˰˸ǃå Ɇ˻ˮƪ ǏǄƶƼ ćǂ ć̇   Ĉ˸ǃå ć˵ ĉïƓ Ĉü  ˤƿï  )4  :(
"ƗƶǆƓ˱ǃå   Ĉƙ ć˹ ĉĊs Ĉʕ   Ĉǆ èƓǂå̇Ƭ ć˯ˮ ćḧ ć̇ Ŋƪ˓ǆ ƴǆ ƗǄƵƓƼā ç  ƗǄ˲˸ǃå èƓƶǆƓ˱ǃå ƴǆ ÿāƓƶ˯ǃåā Ɨǈ̠ǆ èƓ˴ÜɎ̇ƤǕå   Ɨɂ˦Ɂ̇ ƙ ƓȻƓ˷ƿ Ɨ˱ǃƓƶǆā

 ýǚƤ ˥ǆ ƗǀǃƓƵ ̇ ˵ǆ āƵèƓ  ĉǃ Ǒǈå̠˻ǆ Ɇ˸Ƶā Ɨʿ ˮɣƙ ŊɣǄ ćǄ ćǑ˸Ǆƶǃå ˙˵˹ǃåā Ɇ˸Ƶ ûåïāá ýǚƤ ˥ǆ ɊǀƼ ˛ ǃā ç˘ƙƓƪǕåā Ɨ".  ĄƶȺåï ÝƓ 
 ćï ċɁ ĈɊ   Ĉ˸ǃå ćǀ Ŋ̇ ćïƪåï˗ǃå èå  ƗƝǆå̇ ˮƕ   Ŋ˵ǃå  Ɨǆ˗Ƥā Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇ƴ˸˯˱˸ǃå  Ü ćî ̠ǀƼ ćǂ ć̇   Ĉ˸ǃå ć˵ ĉïƓ Ĉü  )11:(  "Ɨ ˶˳˵ǃå Ǒ˯Ɂ̇ ˱ƙ ˥ǆ   þ˦ǀƙ

 Ĉ˯ƶǆƓƞǀǃå ˥ǆ ßå̇ ˮƤ çïƓ˵˯ƪƓȺ Ɠ˹ÿƋ˵Ⱥ Ɨ ǆ˦ɜ˲ǃå èƓƵƓˠǀǃåā óƓ˳ǃå ÷Ɠˠ    Ɲǆå̇ ˮǃåǕå ƗɂïƓ˵˯ƪå ˛ǃƓ˱ǆ ýǚƤ ˥ǆ Ɨ ˸ȻíƓǂ
 ."ƗƶǆƓ˱ǃå ǑƼ çí˦ƞ˦ǆ ćá Ɠǆ å˘ǋā Ŋǂ ć̠ ċƙ ĈǊ  Ɨƪåïí) ÿā̇Ƥàā ÿ˦ƵÜ 2016 (ÿƋ˵Ⱥ  Ɲǆå̇ ˮǃå ˖ǒ˗˲ƙ ǑƼ ßå̇ ˮ˳ǃå ˥ǆ çíƓƽ˯ƪǚǃ ƗƞƓ˲ǃå

 Ŋ˯ǃå ƴǆ ̝ƪƓ˹˯ǒ Ɠ˸Ⱥ Ɠǋ̇ɂ˦ɣƙā ćɣ ŋ˦ç̇ ƮƓƶ˸ǃå èåï . Ĉɂā ćǄ ĉĊ˳ Ĉ̋  Ŋ˵ǃå ċɜ ĈɆ  )1 ćƝƑƓ˯ǈ ( ýāǕå ýå˓˴ǃå : 

Ʉɚ˳ǁä 1 

 Ĉǆ ćǄ Ŋ˳ ̋ Ĉ˸ǃå ßåïà ĉ˱˴˯ ˥˻ˮ˻ÿƋ˵Ⱥ  ćí ċā ĉï  Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ Ĉƶǃå èƓƶǆƓ˱ǃƓȺ ć˸ ĉǈƓ Ŋ Ɨ Ŋ˵ǃå ̊ɂ̊ƶƙ ǑƼ Ɨǂå̇ƴ˸˯˱˸ǃå Ɨǆ˗Ƥā Ɨ ʹ˸˯˱˸ǃå  
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 Ĉɂā ċ˸ ĉḧ Ĉ˥   Ĉ̋ Ǆ˳ƙ    ß˦ư ǑƼ Ɠǋ̇ ˻˴ƽƙā ƗǀȺƓ˴ǃå ƝƑƓ˯˹ǃå ĉĊ˹ǃå ć˴ ćî Ǒ˯ǃå ïåāíǕå Ɨ˸ǋǕ Ɨɂ˦˸˭ǃå ̝ ćǂ ć̇  ÿ˦ḪïƓ˵˸ǃå ƓǋƝǆå̇ ˮǃ   èƓƪåï˗ǃå
  Ɠ Ǆƶǃå Ĉƶǃå èƓƶǆƓ˱ǃƓȺ ć˸ ĉǈƓ Ŋ  Ɨ Ŋ˵ǃå ̊ɂ̊ƶƙ ǑƼƗ ʹ˸˯˱˸ǃå Ɨǂå̇Ý   Ĉǒ Ɠ˸Ḫ ć˦ ĉĊư ĈƠ    Ɇɜ˵ǃå ˣǃî1 ĉã . ċî   Ŋ˯ǒ ĉ˷ ĈƠ   ćá Ŋÿ    ˥˻ḪïƓ˵˸ǃå ćƪ ̠ƿ ŊǄ Ĉɣ  å˦

  ǏǄƵ ß˦˷ǃå  ïåāíá Ɨ ǈƓ˸ƛÝƗ ƪƓƪá  ßƓƞ   ĉĊ̠ǀǆ ǑƼ  ƗḪïƓ˵˸ǃå Ɠǌ˯ǆ  ƗǄƵƓƽǃå Ŋ˵ǃå Ɲǆå̇ƕ ǑƼ Ɨ ˴˹ƕ ƴ˸˯˱˸ǃå Ɨǆ˗Ƥā Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇
)%35.5  Ü(  ˤƛ ćí ßƓƞ ċā Ĉï   ĈḪ ĆĊɆ    ˥ǆ  é˦˲ ǃå ˃ ˰ḧƙÿƋ˵Ⱥ   Ŋ˵ǃå  ˃ ˰ḧƙā ÜƗ ʹ˸˯˱˸ǃå Ɨǂå̇ Ŋƶƽǃå ŊǃƓ Ĉƙ Ǒ˯ǃå èƓ ć˴ ĉĊǄ ĈɊ    ǏǄƵ ß˦˷ǃå

  Ɨ ƙ̇ ˸ǃå ǑƼ ƴ˸˯˱˸ǃå èǚɜ˵˸ǃ ý˦Ǆ˲ǃå  Ɨ ǈƓ˰ǃåƗ ˴˹ƕ  )%19.4 ĆĊɆḧǃ (  Ɠ˸ǌ˹ǆ  ÜƗ˰ǃƓ˰ǃå Ɨ ƙ̇ ˸ǃå ǑƼāÝ  ßƓƞè  ƗḪïƓ˵ǆ   Ŋɣǃå ćǄ ć  ǑƼ Ɨ
 Ŋ˵ǃå Ɲǆå̇ƕ) Ɨ ˴˹ƕ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇%12.9(  .  ÜƗƶȺå̇ ǃå Ɨ ƙ̇ ˸ǃå ǑƼ ā Ćïåāíá ƗƶɁïá èßƓƞ  ȺƗ ˸ǋǕƓ  Ɠǌ˴ƽǈ  )3.23Ǒǋ (%  :

 Ŋ˵ǃå ýƓ˱ǆ ǑƼ Ɨ˲ƞƓ˹ǃå Ɨǃā̠ǃå æïƓ˱˯ǃå ˥ǆ çíƓƽ˯ƪǙåƗ ʹ˸˯˱˸ǃå Ɨǂå̇ā Ü Ŋƪ˓ ǃ˸ Ɨǈå̠˸˻ǃå èåïƓɂ̊ǃå Ɇ˻ƶƽƙ  ƴ˸˯˱˸ǃå èƓ˴
ƗƽǄ˯˳˸ǃåā Ü Ĉǆ èƓǂå̇Ƭ ʕˢ˹ƙ ć˯ˮ ćḧ Ŋƪ˓ǆ ƴǆ ƗǄƵƓƼ ç̇ƗƽǄ˯˳˸ǃå ƴ˸˯˱˸ǃå èƓ˴Ü  ā ćï ċɁ Ĉ˸ǃå Ɋ ćǀ Ŋ̇ƪåï˗ǃå èåï  Ɨƕ Ŋ˵ǃå Ɲǆå̇ˮ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇

ƴ˸˯˱˸ǃå Ɨǆ˗Ƥā Ĉɂā . ċ˸ ĉḧ Ĉ˥   ćí ǏǄƵ ˥˻ḪïƓ˵˸ǃå ̊˻Ḫ̇ƙ ̇˻ ƽ˴ƙ ċā ĉï    ǑƼ Ɠ Ǆƶǃå èƓƪåï˗ǃå  ƗḪïƓ˵˸ǃå  ƗǄƵƓƽǃå Ŋ˵ǃå Ɲǆå̇ƕ ǑƼ  Ɨǂå̇
  Ɨ ʹ˸˯˱˸ǃå ćǈ ćs Ą̇ ĉǃ å ć˸ ćƙ Ɠ ċǄ ć́ Ĉ ĈǊ    ˥ǆ Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ Ɂā èƓƶǆƓ˱ǃå ćí ċā Ćï   ĉǆ ċ˲ ĉ˦ ćï ĆĊɏ  Ŋ˯ǃå ç̇˴˻ ǆ çíƓʾ ǑƼ  ƗȻíƓ˶˯ƿǙå ƓǋíƓƶȺƋȺ Ɨ ˸˹

 ĈƞƓ˯˲Ȼ Ɠǆ ̇˻Ƽ˦ù˯ǃā ÜƗ̓Ɠǀ˰ǃåā Ɨy Ɠ˸˯ƞǙåā ĈǊ  ƴ˸˯˱˸ǃå   Ĉ˸ǃå ˥ǆ ć˯ ć˳ ĉĊ˶ ĉ˶ Ŋ˯ǃå èǙƓ˱ǆ ǑƼ ˥˻ Ŋ˵ùǃå Ɨù˻˹˸  .ƗǄǆƓ  ˣǃ˘ǂƙǄƶ Ĉ̝   ĈƝǆå̇ƕ 
 ćí ƓǄƶǃå èƓƪåï̠ǃå ċā Ąïå   Ĉǆ ĉǌ Ō˸Ɠ    ÜƗ˹˻Ʈ̇ ǃå Ɨ ˸Ǆƶǃå é˦˲ ǃå ýǚƤ ˥ǆ ƴ˸˯˱˸ǃå èǚɜ˵˸ǃ Ɨ Ǆ˸ƶǃåā Ɨ ˸Ǆƶǃå ý˦Ǆ˲ǃå íƓ˱Ȼã ǑƼ

 Ŋ˯ǃåā Ĉƙ Ǒ˯ǃå ƗƑå̇ƞǗå èƓƮ˦ ćǀ ĉĊ̠ Ĉǆ ĈƮā ƴ˸˯˱˸Ǆǃ Ɠǌ Ŋ˹.ƗƽǄ˯˳˸ǃå èƓǌ˱ǃå ǑƼ ïå̇ ǀǃå ÷Ɠ   Ĉ˸ǃå ˥ǆā ċ˲ ć˯ ć˸ćá Ɇ ċÿ   Ĉƙ ćƽ Ŋ˴ ć̇   Ŋ˹ǃå ǉ̆ǋ ĈƗ˱˯   ǑƼ
 ćƙ ß˦ư ćɣ ŋǄ ćƶ Ŋƪ˓ǆ èƓǑǃƓƶǃå ˤ Ǆƶ˯ǃå èƓ˴  Ⱥ ʕǄƶ˯ǃå Ɏ˦˯˴˸Ⱥ ßƓǀƙïǚǃ ĉǄơå̇˸ ĉǊƗƽǄ˯˳˸ǃå  ćáā Ü ċƕ ć̇ Ĉð   Ĉǒ Ɠǆ ć˓ĉĊɂ Ĉ̠   Ĉï xǃî ċâ ćɂ ĈƗ   ć˸ĈƵ  ÿƓ2040  Ü

  Ǒ˸Ǆƶǃå ˖˲ Ǆǃ Ɨ ˹˟˦ǃå Ɨ ˱ ƙå̇ ˯ƪǙåā2040Ǚåā Ü  ïƓḧ˯ƕǚǃ Ɨ ˹˟˦ǃå Ɨ ˱ ƙå̇ ˯ƪ2040Ý   ćƪ Ǒ˯ǃå ŊǄ ćɣ ċ̞   Ĉƶ˸ƞ Ŋ˷ǃå Ɠǌ ċ˦ ćß    ǏǄƵ
 Ŋ˵ǃå Ɇ˻ƶƽƙ Ŋƪ˓ ǃ˸å ˥˻ƕ Ɨǂå̇ Ŋ˯ǃå ɖ˻ǀ˲˯ǃ Ɨ́˸˯˱ ǃ˸å èƓƵƓɣǀǃåā Ɨ˸Ǆƶ˯ǃå èƓ˴ Ŋ˵ǃå Ɨ˸˹ Ĉ˸ǃå ƗǄǆƓ ć̠˴˯ ćǆå ĉǃ Ɨǃā̠ǃƓȺ ßƓǀƙïǙåā ÜƗ ć˸ ć˶ ĉĊúƓ  

 ŋ̠ǃå ćā ĉĊ̠ǀ˯˸ǃå ý  .Ɨǆ 

       ǏǆƑˮǁä üäˑ˲ǁä ƛƏƑ˭ǆ  ɍ˖ǁä Ćǆ Ŋ˴ ćǈ:  " ŉ˭ǁä ƑǄ Ć˰ Ĉĉ̞ ćçƑȹ   ćƗ Ǐ˭ǁä Ćʕ ĈƜä ćǊ ĆǊ ćƛǄä̠Ɠ Ƒ    Ƒ ǂƴǁä çƑƨäî˕ǁäþƉ˳ȸ   ŉ˳ǁä "Ýƕ ʷ˶˭˯˶ǁä ƕǀä̠  
 Ŋʕƙ ýå˓˴ǃå å̆ǋ ˥Ƶ ƗȺƓƞǘǃ   ĈɆ˻Ǆ˲ƙ  ƗȻí̇ ƽǃå èǚƕƓǀ˸ǃå ǑƼ ˥˻ḪïƓ˵˸ǃå èƓȺƓ˱˯ƪå  Ü Ŋ˯ǃå æƓ˴ơ ʕƛ ĉĊ˹ǃåā èåïå̇ḧ ć˴  ˔ Ɨɂ˦˭˸ǃå

ȺƓ˱˯ƪǙ Ɠ ĉƙ ĉǌʕÝ  Ĉǒ ć˦ ĉĊư ĈƠ  ýā˗ƞ ˣǃî2. 

 üĀ˕Ɯ2 
 Ĉ˸ǃå ßåïà Ɇ˻Ǆ˲ƙ ƝƑƓ˯ǈ ć˯˴ ĉ˱˥˻ˮ˻ ÿƋ˵Ⱥ  Ŋ˯ǃå ĉĊ̠˲ Ĉƙ Ǒ˯ǃå èƓȻ ć˦ ĉƞå Ĉǌ ćǌ Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ ƓÿƋ˵Ⱥ  Ŋ˵ǃåƗ ʹ˸˯˱˸ǃå Ɨǂå̇ )  =ÿ25 ( 

ǁä˭˒˹Ɨ˗  ŉ˭ǁä Ć˰ Ĉĉ̞ çƑȹ 
 

 ŉ˭ǁäîä̠ ḥ  ƕɀˤ˫˶ǁä ƕ ˲˷ǁä 

1  ßƓ ʸǕå ç̇ ˰ǂ Ŋɣǃå ǏǄƵ Ɨ˸ȻíƓǂǕå ćǄ ć ĉĊ˻˸ȻíƓǂǕåā Ɨ ˥ ˻ 8 18 
2  ĉƿ ŊǄ Ŋ˵ǃå Ɨ˸ǋƋȺ ǑƵ˦ǃå ƗƗ ʹ˸˯˱˸ǃå Ɨǂå̇ 7 16 
3  Ŋ˯ǃå ƗȻíā̠˲ ǆ ĈƮå˦ Ŋ˯ǃåā Ɇ Ŋƪ˓ǆ ƴǆ ɖ˻˴ ˹ ƴ˸˯˱˸ǃå èƓ˴ 6 14 
4  ĉƿ ŊǄ Ŋ̠ǃå Ɨ ċƵ Ŋ˵ǃå Ɲǆå̇ˮǃ ɏíƓ˸ǃå ʕ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇ 5 11 
5 
7 
8 

 Ŋ˵ǃå Ɇ˻ƶƽ˯ǃ Ǒ˱ ƙå̇˯ƪǙå Ɋɣ ˳˯ǃå ɄƶưƗ ʹ˸˯˱˸ǃå Ɨǂå̇ 4 9.1 
 þ˗ƵƗḪïƓ˵ǆ  Ŋɣǃå ćǄ ć Ŋ˵ǃå Ɲǆå̇ƕ ǑƼ Ɨ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇ 4 9.1 
 ĉƿ ŊǄ ćƙ Ɨ ćˮ ĉĊ˹ƴ˸˯˱˸ǃå Ɨǆ˗Ƥ ïƓḧƼá Ǒ 4 9.1 

9 ƓǄƶǃå èƓƪåï̠ǃå Ɲǆå̇ƕ ǑƼ ɏ̇ˢ˹ǃå ̝ǈƓ˱ǃå ǏǄƵ ̊˻Ḫ̇˯ǃå 3 6.8 



тп 
 

    

      ćǒ Ŋ˯ ĉ˷ ĈƠ    ýā˗˱ǃå ýǚƤ ˥ǆ2  Ü ĉã Ŋÿ    ˗ƿ ˥˻ḪïƓ˵˸ǃå ćî ćǂ Ĉ̇ ćç̇˵Ƶ åā   ćƙ ć˲ ĉĊ̠ Ĉƙ èƓȻ ć˦ ĉƞå Ĉǌǌ  Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ Ɠ  ÿƋ˵Ⱥ Ŋ˵ǃå  Ɨǂå̇
Ɨ ʹ˸˯˱˸ǃåÝ    ÜǏǃāǕå Ɨ ƙ̇ ˸ǃå ǑƼ ßƓƞ ΖАЮϜ пЯК ϣтвтϸϝЪцϜ ̭ϝϠКцϜ ϢϼϪЪ ̲Я ̲Ϡ  ϣ ̵̴твтϸϝЪцϜмдт  ) Ɨ ˴˹ƕ18 ćî ̠ǀƼ Ý(% ćǂ ć̇    ÿ˦ḪïƓ˵˸ǃå

 ćá Ŋÿ   Ĉƙ ßƓyǕå ǉ̆ǋ ćǀ ĉĊǄ ĈɆ   ćƗḪïƓ˵ǆ   ΖАЮϜ ̲Я ̲Ϡ ̴̵твтϸϝЪцϜм ϣдт   Ŋ˵ǃå Ɲǆå̇ƕ ǑƼƗ ʹ˸˯˱˸ǃå Ɨǂå̇  Ü  ˖˻ơ ćïƓƬá   Ĉ˸ǃå ć˵ ĉïƓ Ĉü  ) ˤƿï1(   ĉǃ˦ǀȺ xǃ̆ǃ ĉǊ  :
" Ŋ˸˲ǒ˯ Ǒ˯ǃå ßƓyǕå ç̇˰ḧǃ ƗƼƓưã ĈǄ˔ǃƓ˟ Ɠǌ  ˙˻˯˴ƞƓ˸ǃå  å  Ǌ ˠƶƙ Ǚ Ǒ˯ǃ Ŋ˵ǃå ǑƼ ƗƮ̇ƽǃåƗ ʹ˸˯˱˸ǃå Ɨǂå̇Ý    ˕ƿ˦ǃå ɖ˻˷ǃ

 ĉ˯ǃāƓ˲ǆā ĉǊ  Ĉǆ ɖ˻ǀ˲ƙ ŊǄɣ˯ Ĉ˸ǃå èƓ ćǀ Ŋ̇ ćïƗ ƪåï˗ǃå èå".  ćïƓƬáā  Ĉ˸ǃå ć˵ ĉïƓ Ĉü ) ˤƿï22 Ǐǃã ( ŋ̇ƽƙ þ̠Ƶḧǃå øèåßƓƽ  Ɨɂ̇ ˵ ǃå ǑƼ  ç̇ ˰Ḫā ƗƶǆƓ˱ǃå
ˤǌ˻ǄƵ èƓ˟˦ƺ˷ǃåÝ  " :ýƓǀƼ ŋ̇ƽƙ þ̠Ƶāḧǃå øèåßƓƽ    ÜƗɂ̇ ˵ ǃå Ĉç̆ƙƓƪǕƓƼ   Ŋɣǃåā ćǄ ć ĈƗ   Ĉƶ˸ƞç̇ ˻ˮḪ èƓ˟˦ƺư ˕˲ƙ ˤǌ Ą˷Ȼáā ." ćƕ Ɠ Ŋ˻ ć˥ 

 Ĉ˸ǃå ć˵ ĉïƓ ) ˤƿï ü7(   ćç̇˰ǂ   Ŋɣǃå ǏǄƵ ßƓyǕå ćǄ ćƗÝ   ćǈ ċǀ ć˯ ĉ Ĉ̨   ĉǆǚḪ ˥ǆ ĉǊ  ǑǃƓŊ˯ǃå" :   Ŋ˯ǃå ć˲ ĉĊ̠  Ǒ˯ǃå èƓȻá ćá Ɠǋåï Ŋÿ   ć̝ǃƓɣǃå   Ĉǆ ċ˰ ćǀ ąɆ   Ą̇˰˻Ḫå   ßƓ ʸǕƓȺ
 ćǒ Ǒ˯ǃå Ɨɂ̇s ǃ˹å ċ̠ Ĉï ĈƪƓǌÝ   Ɠ˹ǋ ˥ǆā Ƽ ćȻ Ǚ ˦ǌ ĉ˱ Ĉ̠    ǑƼƓḧǃå ˕ƿ˦ǃå ćá Ŋā ĄǙ   ĉĊ̠ǃå ̠ƵƓǀǆ ǏǄƵ ˦ǋā ćƙ Ɠǆ ɖ˻ˮˠ˯ǃ Ɨƪåï ćƶ ŊǄ ć˸ ĈǊ   ɏ˦Ɂ̇˯ǃå ÿå̠˸˻ǃå ǑƼ

˰ǆ ĄǙƓ   ĉƶ˸˯ ǆ˱ Ɨǆ̠˳ ǃ ĉǊ   ĉ̊ɂ̊ƶƙā  ÿå˗˻˸ǃå ǑƼ Ɨ ˹ǌ˸ǃå Ǌƙåï˗ƿ Ü  Ɠǌ˹ǆ ïƓ˰ǂǗå þ˗Ƶā Ɲǆå̇ ˮǃå ǑƼ ˚˻Ḫ̇ ˯ǃå ˔˱Ȼ Ɠ˹ǋ ˥ǆā."   ćƙā Ŋ˯ ĉƽ Ĉɖ    ǉ˘ǋ
 Ŋ˹ǃå ĈƗ˱˯  èƓƪåï˗ǃå ƝƑƓ˯ǈ ˞ƶȺ ƴǆ ĉǑć˯ƪåï̠Ḫ ) Üɏíå̇ ˱ǃå2021 ǑƼ˦ƶǃå Ý2020  .( 

      ćā ÜƗǈƓ˰ǃå Ɨƙ̇˸ǃå ǑƼā ćï ćí   ćƙ ć˲ ĆĊ̠  ÿƋ˵Ⱥ   ĉƿ ŊǄ ć˦ǃå Ɨ ċƵ Ŋ˵ǃå Ɨ˸ǋƋȺ Ǒ) Ɨ ˴˹ƕ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇16 Ǒ˯ǃå èƓƪƓ ˯ƿǙå ˥ǆā Ü(%
 Ĉƙ ć˦ ĉĊư ĈƠ   ćƿ Ɠǆ xǃî ćǃƓ ĈǊ   Ĉ˸ǃå ć˵ ĉïƓ Ĉü  5)2" :(   ĉƿ Ǐǃã ƗƼƓưǗƓȺ ŊǄ ć˦ǃå Ɨ ċƵ  Ɨ ˸ǋƋȺ Ǒå˘ǋ   Ŋ̠ǃå í˦ƞā þ̠Ƶā Ü̝ǈƓ˱ǃå ĉƼå ĉƿ ˥ǆ çïíƓ˸ǃåā ƴ ćˮ  Ɇ
 Ŋɣǃå ćǄ ćˤǌ˴ƽǈá Ɨ Ą˷Ȼáā Ü" Ĉ˸ǃå Ɠ ć˵ ĉïƓ Ĉü  ) ˤƿï9 ĉã Ý( ċî    :ýƓƿ" ĉ˟ƓƙïǙ Ǒ˰˲ ǃå Ɇ˸ƶǃå ǏǄƵ ̨ɂï̠˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá ̊˻Ḫ̇ƙ ĉǊ   Ŋ˯ǃƓȺ  èƓ ʾ̇

ǑƵƓ˸˯ƞǙå Ɇ˸ƶǃå ˥ǆ ˙˰ǂá Ą˷Ȼáā ." ćƕ Ɠ Ŋ˻ ć˥   Ĉ˸ǃå ć˵ ĉïƓ Ĉü  )17(   ćþ̠Ƶ   Ŋ˵ǃå Ɲǆå̇ƕ Ɇ˻ƶƽ˯ǃ Ơưåā Ɇ˸Ƶ ïƓ˟ã í˦ƞāƗ ʹ˸˯˱˸ǃå Ɨǂå̇ Ý 
 ĉǆǚḪ ˥ǆ ̨ ǀ˯ǈ ĉǊ  ǑǃƓŊ˯ǃå:  " ĉƿ ŊǄ ĈƗ   Ŋ˵ǃå Ɨ˸ǋƋȺ ǑƵ˦ǃå  í˦ƞā þ˗ƶǃ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇ïƓ˟ã   Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ ǑƼ Ơưåā Ɇ˸Ƶ
 Ŋ˵ǃå Ɇ˻ƶƽ˯ǃƗ ʹ˸˯˱˸ǃå Ɨǂå̇  ." Ŋ˹ǃå ǉ̆ǋā ĈƗ˱˯   Ĉƙ ̠ƿ ċƶ ć̊ ĉǃ Ɏ ć˸ ćî Ɠ ćǂ ć̇ Ĉǉ  ÿƋ˵Ⱥ ÿ˦ḪïƓ˵˸ǃå   ŋ˷ǃå ç̇˰Ḫƺ Ŋɣǃå ǏǄƵ èƓ˟˦ ćǄ ćç˘ƙƓƪǕåā ƗÝ   Ɠǆ

 Ŋíá ĉýƓ˸ǋã Ǐǃã Ɏ   ĉ̝ǈƓƞ   ćǈ ċ˵ ĉ̇ ĉÿƋ˵Ⱥ ǑƵ˦ǃå    Ŋ˵ǃå ĉƗǂå̇   Ŋ́˸˯˱˸ǃå ĉƗ ĉïāíā Ü Ŋ˯ǃå ǑƼ Ɠǋ Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆå Ĉɂā .Ɨ ć˓ĉĊɂ Ĉ̠   ĈƝƑƓ˯ǈ Ǌǃã èïƓƬá Ɠǆ xǃî  
  Ɨƪåïí)Ɨɂ̇ ƶ ˶ǃåÜ  2022  ( Ĉï íƓ˱Ȼã çïā̇ư ÿƋ˵Ⱥ ċâ ćɂ  Ɨ˲ưåā Ɨ Ŋ˵ǃå ̊ɂ̊ƶ˯ǃ  Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇  ǑƼ Ŋƪ˓ǆǑǃƓƶǃå ˤ Ǆƶ˯ǃå èƓ˴ Ý  
 ŊƮƓƤ ĄƗ  ĉĊ˯ǃå ýƓ˱ǆ ǑƼ ćǀ ćǈƓ Ŋ˹ǃå Ɨ Ŋ˯ơ èåïƓḧ˯ƕǙåā Ɨ˭ƬƓ ć̝˱˻ ˯˴ƙ Ǐ  Ŋ˯ǃå úå̠ǋǕ Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆåƗ  . 

      ßƓƞ ÜƗ˰ǃƓ˰ǃå Ɨ ƙ̇ ˸ǃå ǑƼā   ĉĊ̠˲ƙ  ɏ Ŋ˯ǃå ƗȻíā̠˲ ǆ ĈƮå˦ Ŋ˯ǃåā Ɇ Ŋƪ˓ǆ ƴǆ ɖ˻˴ ˹  ƴ˸˯˱˸ǃå èƓ˴) Ɨ ˴˹ƕ14(%  Ü  ˥ǆā
 Ĉ˸ǃå èƓƪƓ˯ƿǙå ć˦ Ŋư ć˲  å˘ǌǃ Ɨ Ŋ˯ǃå ć˲ ĉĊ̠ɏ   ćî Ɠǆ ćǂ ć̇ Ĉǉ   Ĉ˸ǃå ć˵ ĉïƓ Ĉü  )4˗ǀƼ Ý(    :ýƓƿ  " Ą˷Ȼá Ĉï Ɠ ŊɁ ć˸ Ĉǒ Ǚ Ɠ ćƞ˦ Ĉ̠   Ŋ˯ǃå Ŋƪ˓ǆā ƗƶǆƓ˱ǃå ˥˻ƕ ɖ˻˴ ˹  èƓ˴

Ǒƶ˸˯˱˸ǃåā þƓƶǃå ÷ƓˠǀǃåÜ"   Ą˷Ȼáā Ĉ˸ǃå Ɠ ć˵ ĉïƓ) ˤƿï ü11 ĉã Ý( ċî  :ýƓƿ   " Ĉƙ Ǚ ċ˦ ćƞ Ĉ̠   Ĉǆ Ɨưïá ć̇˵˯ ćǂ˸ƙ Ɨå˦˲ǃƓȺ ðƓ˯ ĉï   ĉĊíƓ˱ǃå   ƗƶǆƓ˱ǃå ˥˻ƕ
ā Ŋƪ˓ ǃ˸åèƓ˴   Ɏ̇ƤǕåÜ   ĉɀā ċÿ   Ĉā ĉƞ ć̠ ċèÝ   Ĉèåßå̇ƞǗƓƼ   Ŋ˵ǃå ŊǄɜ ĈƗ   ćƙ ċƺ ĉǄ Ĉ̝   Ŋy˦ǈ ǏǄƵ Ŋ˵ǃå ǉ̆ǋ Ɨ  ç˗ƑƓƽǃå ˔˻ƺƙā Ɨǂå̇ Ŋ˦ƞ̇˸ǃåç  Ɠǌ˹ǆ ˣǃ˘Ḫ ."
 ćā Ŋư ćƠ   Ĉ˸ǃå ć˵ ĉïƓ Ĉü  ) ˤƿï15 ćá ( Ŋÿ   Ąƽƶư üƓ˹ǋ Ŋ˯ǃå ǑƼ Ɠ ĈƮå˦ Ŋ˯ǃåā Ɇ Ýɖ˻˴˹  " :ýƓǀƼ Ŋ˯ǃå Ʉƶư ĈƮå˦  ˥˻ƕ Ɇ  Ɠǌˠ ˲ǆā ƗƶǆƓ˱ǃå

ɏíƓ˶˯ƿǙåā ǑƵƓ˸˯ƞǙåÝ   Ĉƙ ǚƼ ċ˦ ćƞ Ĉ̠   ąƗǂå̇Ƭ   Ŋʿʿơ ąƗ   ŊǄƶƼ ąƗ   ĉ̠˳ƙ Ĉþ   Ŋ˯ǃå ćɣ ŋ˦ ŋƞ˦ƙā ç̇ƮƓƶ˸ǃå èåï Ĉï èƓǌ ċâ ćɂ ĈƵ Ɨ ć˸ÿƓ  ." Ŋƙåā ćƽ ćǀ ċ̞   ĈƗƪåïí  
) ÿā̇Ƥàā ǑǈāïRony et al., 2021  (ÝƗ˱ ˯˹ǃå ǉ˘ǋ ƴǆ    ˗ǀƼ ćƕ Ŋ˻ ć˹ ċ̞   Ŋǈá ĈǊ   Ĉƕ Ǚ Ŋ̠   ćƙ Ɨ˱ǃƓƶǆ ˥ǆ ć˲ ĉĊ̠ ĉƿ ɏ ŊǄ ĉƗ   Ŋ˯ǃå ĈƮå˦ Ŋ˯ǃåā Ɇ ˥˻ƕ ɖ˻˴˹

 ŊǈǕ Ɏ̇ƤǕå èƓƵƓɣǀǃåā èƓƶǆƓ˱ǃå Ĉƙ Ɠǌ ć˓ ĉĊƛ Ĉ̇ǑƼ   Ŋ˯ǃå Ɨǂå˦ǆ ǏǄƵ Ɠǌƙï̠ƿ Ŋ˯ǃå ɖ˻ǀ˲ƙā Ɨ˸˹ ĈƼƓ˹ ĉ˴ Ŋ.Ɇˮǀ˯˴˸Ǆǃ íå˗ƶ˯ƪǙåā Ɨ 

       ßƓƞ ÜƗƶȺå̇ ǃå Ɨ ƙ̇ ˸ǃå ǑƼā   ćƙ ć˲ ĉĊ̠  ɏ ĉƿ ŊǄ Ŋ̠ǃå Ɨ ċƵ ĉʕ   Ŋ˵ǃå Ɲǆå̇ˮǃ ɏíƓ˸ǃå  Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇  Ɨ ˴˹ƕ)11(% ćā Ü ćā Ŋư ćƠ    ˣǃî
 Ĉ˸ǃå ć˵ ĉïƓ Ĉü  ) ˤƿï14(Ý   ćî ̠ǀƼ ćǂ ć̇" :á Ĉ̠ǀ˯Ƶ   ćá ċƕ ć̇ ćð   Ŋ˯ǃå ć˲ ĉĊ̠ ĉƿ ÿ˦ḧƙ ̠ƿ èƓȻ ŊǄ ĈāƓƶƙ Ɨ Ŋƪ˓ ǃ˸å ˞ ƶȺ ÿƗ ʹ˸˯˱˸ǃå èƓ˴ā Ü ĉƿ ŊǄ Ɨ   Ɇɂ˦˸ƙ
 Ŋƶƽǃå ŊǃƓ Ĉ˸ǃåā èƓ ċǄ ć˯ ćʿ ć ĉ̠ǌ˯˴ƙ Ǒ˯ǃå Ɨɣ ǈ˵Ǖåā èƓ Ĉú   Ŋ˯ǃå ýƓ˸ƵǕå ŋ˦ɣé˦˲ ǃåā èƓƪåï˗ǃåā Ɨ ʸ."   Ą˷Ȼáā Ĉ˸ǃå Ɠ ć˵ ĉïƓ Ĉü  ) ˤƿï18 ĉã Ý( ċî   :ýƓƿ  

10  Ŋ˵ǃå Ɲǆå̇ƕ ʕȻ̠ǀƙ ǑƼ ç̇˳ˮ ǃå ̋ ǀǈ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇ 2 4.5 
11  ĉƿ ŊǄ  Ɨ Ĉ˸ǃå é˦ ǃ˲å ć̇˵˯ ćǂƗƽǄ˯˳˸ǃå ƴ˸˯˱˸ǃå èƓǌƞ ƴǆ Ɨ 1 2.3 
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"  þ˗Ƶā Ɨ ˸Ǆƶǃå é˦˲ ǃå ˥ǆ ƓǌƞƓ˯ǈā Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ ǏǄƵ ûƓƽǈǗå ˤ˱ơ ɄƶưãƪǌƓ þ   Ŋƪ˓ǆ āá óƓ˳ǃå ÷Ɠɣǀǃå èƓ˴
 Ŋ˯ǃå ǑƼ ƗƽǄ˯˳ ǃ˸å ƴ˸˯˱˸ǃåɆɂ˦˸Ý  Ĉǒ ̝ǈƓƞ å̆ǋā ć˦ ĉĊư ĈƠ  Ŋ˵ǃå Ʉƶư Ĉɂā Ɨ́˸˯˱ ǃ˸å Ɨǂå̇ ć˵ ĉĊɜ ĈɆ  ćƙ ć˲ ĉĊ̠ ĄȻ ǑƼ Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ˮǃ Ɠ  ýƓ˱ǆ

 Ŋ˵ǃåƗ ʹ˸˯˱˸ǃå Ɨǂå̇  ." Ĉ˸ǃå ˥ǆā ć̇ Ŋƞ ĉƠ   ćá ċÿ   ĈȻ ċƶ ć̊  xǃî ɎèƓɁ˦Ĉƶŋ˶Ǆǃ   ćǕƓȺ Ɨˠ ƙ̇ ˸ǃå ćð ćǆ  ƗÝƗŊǃƓ˸ǃå   ćƬƓƵ Ǒ˯ǃå ċ˯ ĈƗ˹ɣǄƪ Ɠǌ   ć˸ĈƵ  ÿƓ ŋ̠ǃåā ćā  ý
 Ĉ˸ǃå ć˱ ĉāƓ ćï  ç ĉ̝˴ˮȺ ç̇˻ƤǕå èå˦˴˹ ǃå ýǚƤ   ĉôƓƽ˳ǈå   ĉïƓƶƪá   ĉ̇˻ƛƋƙā ÜɊƽ˹ǃå ĉǉ  ˙˻ˮḧǃå  ǏǄƵ   ĉèƓƵƓɣǀǃåƓǌĉƶ˸ƞ  Ą˷Ȼá å̆ǋā ÜƓ   ć̠Ŋǂá Ɠǆ ċƙ ĈǊ  
 ĈƗƪåïí )ǑƼ˦ƶǃå Ü 2020 (  ÿƋ˵Ⱥ Ŋ˯ǃå Ɨ ˮǄ˴ǃå èå̇ ˻ƛƋƗćǆćðćǖǃ  ŊǃƓ˸ǃå Ɨ  ǑƼ Ǒ˸Ǆƶǃå ˖˲ ǃåā ˤ Ǆƶ˯ǃå Ɇɂ˦˸ƙ   . 

          Ɨ ƙ̇ ˸ǃå ǑƼāƗ˴ǆƓ˳ǃåßƓƞ Ü ćƙ Ɨƛǚƛ è ć˲ ĉĊ̠ ćȻ) Ɨ ˴˹ƕ èƓ9.1 ĆĊɆḧǃ (%  Ɠǌ˹ǆÝ   ćá :Ǒǋ Ŋā ĄǙ  Ü Ǒ˱ ƙå̇ ˯ƪǙå Ɋ ˠ˳˯ǃå Ʉƶư
 Ŋ˵ǃå Ɇ˻ƶƽ˯ǃ Ɨǂå̇Ɨ ʹ˸˯˱˸ǃåÝ  ćā Ŋư ćƠ  Ĉ˸ǃå xǃî ć˵ ĉïƓ Ĉü ) ˤƿï4(  åĄ̇ǂåî" : ćá Ĉl ŋ˥  Ŋ˴ǃå ćˮ ć̝  Ŋ̇ǃå ć̨Ƒ  ïā˗ǃ Ǒ˱ ƙå̇ ˯ƪǙå Ɋ ˠ˳˯ǃå Ʉƶư ˦ǋ

 Ŋ˵ǃå ǑƼ ƗƶǆƓ˱ǃå Ŋ˵ǃåā Ɨ́˸˯˱ ǃ˸å Ɨǂå̇  èƓǂå̇Ɨ ˰˲ ǃå   ŊƮƓƤ ĄƗ   ćƙā ƗƶȺå̇ǃå Ɨy Ɠ˹˶ ǃå çï˦˰ǃå èǙƓ˱ǆ ǑƼ ćɣ ŋ˦ ĉƙ èåï ċǀ ĉ˹ Ŋ  ßƓḪ˘ǃå èƓ
  ˤǃ åîɀā ÜǑƵƓ˹ˠƮǙå Ĉǈ ċ˴ ĉ̇ ċ÷   Ŋ˯ǃå ǑƼǃ Ɋ ˠ˳ ćÿ˦ḧ˯   ĈƝǆå̇ƕ   ǉåï˦˯Ḫ˗ǃå   ĄƗƪƓ˹˯ǆ ̇˻˯˴ƞƓ˸ǃåā   Ŋ˯ǃå ǉ̆ǋ ƴǆ ćɣ ŋ˦  èåï ĉƎƼ Ŋǈ ć˹ ŊƤƋ˯ǈ ú˦ƪ Ɠ ˙

åĄ̇˰˻ǂ   ŊǈǕ ĉƞ Ɨƶɂ̇ƪ Ɠǌ Ō̠ Ŋ˯ǃå ǑƼ å ćɣ ŋ˦"ï  Ü ćā ̠ƿā Ŋư ćƠ   ÿā̇Ƥàā ̨ɂ˦ǃïƓḪ ɏí (De Carlois, et al., 2017)    Ŋǈá ĈǊ   ĉĊʕǋá ˥ǆ  
 Ŋ˯ǃå ć˲ ĉĊ̠  èƓȻ  í˦ƞā ˦ǋ˥ǆ ƗǃƓơ    ˥˻ǀ ǃå þ˗ƵɖƑå̇ ˟ ǑƼ    íå˗Ƶã Ŋ˱ƙå̇˯ƪå  èƓ Ĉƙ ċ˴ ĉǌ Ĉʕ    ǑƼ ćƙ ć˲ ŋ˦ Ćý   ĆƠƞƓǈ   ā èƓƶǆƓ˱Ǆǃ Ŋƪ˓ ǃ˸å èƓ˴ 

ƗƽǄ˯˳˸ǃå   ĉǃ ̝˻˱˯ Ȼ˴ Ɇɜ˵Ⱥ ć˯ ćɣ ŋ˦ ĉĊ˯ǃå èåï ćǀ ćǈƓ Ĉ˸ǃå Ɨ ć˯ ć˴ ĉïƓ ćƵ  .Ɨ Ą˷Ȼáā Ĉ˸ǃå Ɠ ć˵ ĉïƓ Ĉü  ) ˤƿï8 ĉã Ý( ċî   :ýƓƿ  "аϸК  í˦ƞā  Ɨǀɂ̇ ˟   ĉǃ Ŋ˵Ǆ  Ɨǂå̇
Ɨ ʹ˸˯˱˸ǃå  ." ĄǈƓƛÝƓ    þ˗ƵƗḪïƓ˵ǆ   Ŋɣǃå ćǄ ć Ŋ˵ǃå Ɲǆå̇ƕ ǑƼ Ɨ ćā ÜƗ́˸˯˱ ǃ˸å Ɨǂå̇ ćā Ŋư ćƠ   Ĉ˸ǃå xǃî ć˵ ĉïƓ Ĉü  ) ˤƿï3(  ˥˻ơ   ćî ćǂ ć̇" :  í˦ƞā þ˗Ƶ
ʿơ þƓ˸˯ǋå  þƓ˴ƿǖǃ ǑǀƗḪïƓ˵˸Ⱥ   Ŋɣǃå ćǄ ć Ŋ˵ǃå ǑƼ ƗƗ ʹ˸˯˱˸ǃå Ɨǂå̇Ü"   Ą˷Ȼáā Ĉ˸ǃå Ɠ ć˵ ĉïƓ Ĉü  ) ˤƿï6(  ǃxî ǏǄƵ ć̠Ŋǂćá ĉã Ý ċî  :ýƓƿ  "   ŊȻíā̠˲ ǆ  Ɨ
 Ĉƽǃå ć̇ ć˟ þƓǆá ó ćǄ ć  Ɠ Ǆƶǃå èƓƪåï˗ǃå ƗǘǃƪǌƓþ    ǑƼá˰ǆƓý  Ɲǆå̇ ˮǃå ǉ˘ǋ" Ą˰ǃƓƛ .ÝƓ   ĉƿ ŊǄ ćƙ Ɨ ćˮ ĉĊ˹  Üƴ˸˯˱˸ǃå Ɨǆ˗Ƥ ïƓḧƼá Ǒ  ˗ƿā ćā Ŋư ćƠ    ˣǃî
 Ĉ˸ǃå ć˵ ĉïƓ Ĉü  ) ˤƿï1( Ý   ćî ̠ǀƼ ćǂ ć̇" : ĉƿ Ǐǃã ƗƼƓưã ŊǄ ćƙ Ɨ ćˮ ĉĊ˹ ĉĊ˻˸ȻíƓǂǕå Ǒ ć˟ ƗḪïƓ˵ǆ ç̇ḧƽǃ ˥˻ ćǄ ć Ŋ˵ǃƓȺ ɖǄƶ˯ƙ Ɲǆå̇ƕ ǑƼ ƓǄƶǃå èƓƪåï̠ǃå Ɨ Ɨǂå̇

Ɨ ʹ˸˯˱˸ǃå  Ü" Ą˷Ȼáā  Ɠ  ʕǌƶǆ ćɖćƽŊƙå Ĉ˸ǃå ć˵ ĉïƓ Ĉü  ) ˤƿï3 ĉã Ý( ċî  :ýƓƿ  " Ŋ˯ǃå æƓ̋ ĉĊ˻˸ȻíƓǂǕå ˥ǆ Ǌƞ˦ ĉǃ ˥˻ ŊɣǄ ćǄ ć  Ɨĉʕǌ˻ĉĊ˹ćˮćƙā  ˤǋïƓḧƼǕ"  . ćáā Ŋǂ ć̠ ċè
  ˣǃî  ˣǃ˘Ḫ  Ɨƪåïí)Ɨƽ˟āÜ  2020(   ćî Ǒ˯ǃå ćǂ ć̇ ċè   ćí˦ƞā   Ŋ˯ǃå ˥ǆ ƗǄ˸ƞ ć˲ ĉĊ̠  ǑƼ Ɨ ˱ Ǆ˳ǃå èƓƶǆƓ˱ǃå Ɠǌ˹ǆ ǑǈƓƶƙ Ǒ˯ǃå èƓȻ Ɋ ˠ˳˯ǃå

 ćƙ ̠ƿ Ǒ˯ǃå Ǒ˱ ƙå̇˯ƪǙå Ĉƶ ˦ ĈûÝƗȻíƓ˶˯ƿǙåā Ɨɂ˦˸˹˯ǃå ƗḪ̇ ˲ǃå   Ɋ ˠ˳˯ǃå ˔ǈƓƞ ǑƼ Ɨ ʽ˴Ǆƽǃå ɍíƓ ˸ǃå æƓ ʻḪÜ   ç̊ ǌƞá Ʉƶưā
 ćï þ̠Ƶā ÜɊɣ ˳˯ǃå ċɁ   .Ɇˮǀ˯˴˸ǃå úå̇ ˵˯ƪƓȺ Ɋ ˠ˳˯ǃå Ɋ 

          Ɨ ƙ̇ ˸ǃå ǑƼāƗƪíƓ˴ǃåßƓƞ Ü   ćƙ ć˲ ĉĊ̠  ɏϾтЪϼϦЮϜ   рϼДжЮϜ ϞжϝϮЮϜ пЯК  сТ  Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ  ) Ɨ ˴˹ƕ6.8(% ćā Ü  ˗ƿ
 ćā Ŋư Ĉ˸ǃå xǃî Ơ ć˵ ĉïƓ Ĉü  ) ˤƿï21( Ý   ćî ̠ǀƼ ćǂ ć̇  :ĄǚƑƓƿ  "  üƓ˹ǋǑ˸ȻíƓǂǕå Ɇ˸ƶǃå ǏǄƵ ˚˻Ḫ̇ ƙ   ɏ̇ˢ˹ǃåā   Ŋ˵ǃå ɖ˻ǀ˲ƙ ˥ǆ ̇˰ǂá Ɨǂå̇ 

"Ɨ ǈå˗˻˸ǃå éƓ˲ȺǕåā Ɨ ʹ˸˯˱˸ǃå ćƙā . Ŋ˯ ĉƽ Ĉɖ   ćá Ɠǆ ƴǆ Ɨ˱ ˯˹ǃå ǉ˘ǋ Ŋǒ ć̠ ċƙ ĈǊ    ˙˻ɜɁāí ƗƪåïíDoepker, 2019) ÿƋ˵Ⱥ (    ƗơƓƙǗ ƗƞƓ˲ǃå
 Ĉƽǃå ć̇ ĉǃ ó ŊɣǄ ćǄ ć Ŋ˯ǃå ýǚƤ ˥ǆ Ɨ ĉ̇˱ ćǕå ÝǑ˸Ǆƶǃå ˖˲ ǃåā Ɨ ʿ ˮˠ˯ǃå èƓƵā˙˵˸ǃåā ƗɁ ċǆ Ĉ̇    ƴǆ ˔ƪƓ˹˯ǒ ɏ˘ǃå  Ǌ Ǆˠ˯ƙɄƑƓˡ˦ǃå    Ɨ˰ǒ˗˲ǃå

  Ɨ˸ƑƓǀǃå  ǏǄƵɏ˗ǀ˹ǃå ˙˻ḧƽ˯ǃåā ÷å˗ƕǗå  Üå˘ǋ   ĈǊŋǄĈḪ   ĈɆƶ˱Ȼ   ŊɊǃå ćǃ ć  ÿ˦ˮ˴˯ɜȻ Ɨ Ĉ˸ǃå èåïƓǌ˸ǃå ć̠˴˯ ćǆå Ŋ˯ǃå ǑƼ Ɨǆðǚǃå Ɨ  .Ɨ ʹ˸˯˱˸ǃå Ɨ ˸˹
  Ɨ ƙ̇ ˸ǃå ǑƼāƗƶȺƓ˴ǃåÝ  ßƓƞ   ćƙ ć˲ ĉĊ̠  ɏ ̴ЈЧж   ΖІЮϜ ϭвϜϼϠ атϸЧϦ сТ ϢϼϠ϶ЮϜϣтЛвϦϮвЮϜ ϣЪϜϼ  ) Ɨ ˴˹ƕ4.5(% ā Ü  ˗ƿ ćā Ŋư ćƠ    ˣǃî

 Ĉ˸ǃå ć˵ ĉïƓ Ĉü  ) ˤƿï9  Ý( ćá Ǐǃã ïƓƬá ɏ˘ǃå ćơ ĉ̠   ĉƗǄ˰ǆá   ĉ̋ǀǈ   ćƼ ç̇˳ˮ ǃå ć̆ ćǂ ć̇   Ĉƪ ćß˦   Ŋ˵ǃå Ɲǆå̇ƕ ̆˻ƽ˹˯ǃ Ɋɣ ˳˯ǃå ̇åÜƗ ʹ˸˯˱˸ǃå Ɨǂ   ƓǌƼå˗ǌ˯ƪåā
 Ĉ˸ǃå ˥ǆ ƗǄ˻Ǆƿ íå̠ƵǕ ĉƽ˯˴ ĉ̠˻Ý˥ǒ  ýƓǀƼ:  " Ŋ˯ǃå ŊƶƼ ǏǄƵ ̊˻Ḫ̇ ŊǃƓ Ĉǆ èƓ ć˲ Ŋ̠ ćí Ĉí ç ćÿā   Ŋ˵ǃå ɖ˻ǀ˲ƙ ǑƼ Ɠǋ̇˻ƹƗǂå̇ Ý   ĉ̠ǌ˯˴ƙ Ǒ˯ǃå òï˦ǃƓḪ Ĉú 

 Ąíå̠Ƶá ĄƗǄ˻Ǆƿ å  ." Ĉ˸ǃå ˥ǆā ċ˲ ć˯ ć˸ ćá Ɇ ċÿ   Ĉƙ ċƶ ć̊ Ŋ˯ǃå ǉ̆ǋ Ɏ ć˲ ĉĊ̠  Ǒ˯ǃå èƓȻ ćƪ Ǐǃã ƗƶȺƓ˴ǃåā ƗƪíƓ˴ǃå Ɨƙ̇˸ǃå ǑƼ èßƓƞ ćˮ ćˮ ċ˻ ćƪƓƪá ˥ ċ˥˻Ý   ćá Ŋā Ĉǃ Ĉǌ ć˸ Ɠ
 ćî Ɠǆ ćǂ ć̇ Ĉǉ   Ĉ˸ǃå ĉïƓ˵ ĈḪ Ĉ˸ǃå èƓƶɂ̇˵ ǃ˯åā Ɋɣ ˳˯ǃå æƓ̋ ˥ǆ ÿ˦ ć˹ ĉĊs ć˸ Ĉǌ˻ǈƓƛā ÜƗ ć˸Ɠ   ćơ Üxǃî Ɏć̊ċƶĈȻ ̠ƿ ć˴ ć̝   ćï ċá ĉɏ   ĉǄ˸Ƶā ÜƗ˰ơƓǃå  ç̇ĉưƓ˲ǆ Ɠǌ

 Ŋƪ˓ǆ ǑƼǑǃƓƶǃå ˤ Ǆƶ˯ǃå èƓ˴ Ý   ĉƿ Ǐǃã ŊǄ Ŋ̠ǃå Ɨ ĉƼå Ŋ́  Ɨ Ĉƙ Ǒ˯ǃå ƗȻíƓ˸ǃåā Ɨɂ˦˹ƶ˸ǃå ̊Ƽå˦˲ǃåā ć˵ ĉĊ˱ Ĉƴ   Ŋ˵ǃå ̇ɂ˦ɣ ƕ˯ þƓ˸˯ǋǚǃ  Ɨǆ˗Ƥā Ɨǂå̇
 ćá Ɠǆ å˘ǋā Üƴ˸˯˱˸ǃå Ŋǒ ć̠ ċƙ ĈǊ   Ĉ̇˰˻ḧǃå    ˥ǆǕå Ŋƕí  ƗǀȺƓ˴ǃå èƓ  Üɏíå̇ ˱ǃå)2021ÜǑƼ˦ƶǃå Ý2020.(    Ɨ ƙ̇ ˸ǃå ǑƼāƗ˹ǆƓ˰ǃåßƓƞ Ü   ćƙ ć˲ ĉĊ̠  ɏ

 ĉƿ ŊǄ ĉƗ   Ĉ˸ǃå é˦ ǃ˲å ć̇˵˯ƗƽǄ˯˳˸ǃå ƴ˸˯˱˸ǃå èƓǌƞ ƴǆ Ɨǂ  ) Ɨ ˴˹ƕ2.3(%  Ý ćā Ŋư ćƠ   Ĉ˸ǃå xǃî ć˵ ĉïƓ Ĉü  ) ˤƿï2 ćƼ ( ć̆ ćǂ ć̇" : ŊȻíā̠˲ ǆ  Ɨ



тс 
 

 Ĉ˸ǃå éƓ˲ȺǕå ć̇˵˯ ć˟ ˥˻ƕ Ɨǂ ćǄ ćǑƞïƓ˳ǃå Ɇ˸ƶǃå èƓǌƞā Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɨ" ĈȻ ̠ƿā Ü ćƽ Ŋ˴ Ĉ̇    ˣǃî ĉȺ ć˸ Ŋʕƙ Ɠ   ĉî ċḪ Ĉ̇ Ĉǉ   ĄǀȺƓƪ Ŋ˯ǃå ÿƋ˵Ⱥ Ɠ ĉĊ̠˲  èƓȻ
) ƗȻíƓ˸ǃå ÜƗɂ̇ ƶ ˶ǃå2022(.  Ĉ̋ĉĊ˳ćǄĈɂā  ) Ɇɜ˵ǃå2 Ŋ˵ǃå ̇ɂ̊ƶ˯ǃ ˥˻ḪïƓ˵˸ǃå èƓơ̇˯ǀǆ ( Ŋƪ˓ Ⱥ˸ Ɨ́˸˯˱ ǃ˸å Ɨǂå̇.ǑǃƓƶǃå ˤ Ǆƶ˯ǃå èƓ˴ 

 Ʉɚ˳ǁä2 

  Ŋ˯ǃå ĉĊ̠˲ Ĉ˦ƙ Ǒ˯ǃå èƓȻ ĉƞå Ĉǌ ćǌ Ŋ˵ǃå ̝ǈƓƞ ǑƼ ƓǄƶǃå èƓƪåï̠ǃå Ɲǆå̇ƕ Ɠ Ɨǂå̇Ɨ ʹ˸˯˱˸ǃå  ̝ ˻ƙ̇ ˯ǃå ˔˴˲Ⱥ 

   

 
       

       Ĉɂā ċ˸ ĉḧ Ĉ˥   Ĉ̋ Ǆ˳ƙ    ƝƑƓ˯˹ǃå  ß˦ư ǑƼ Ɠǋ̇ ˻˴ƽƙā ƗǀȺƓ˴ǃå  Ɇɜ˵ǃå2Ý   ĉã ċî   Ŋ˯ǒ ĉ˷ ĈƠ   ćá Ŋÿ   ćî ̠ƿ ˥˻ḪïƓ˵˸ǃå ćǂ Ĉ̇ ĉĊ̠˲ƙ ç̇˵Ƶ åā Ǒ˯ǃå èƓȻ
 Ĉƙ ć˦ ĉƞå Ĉǌ ćǌ ĈƝǆå̇ƕ Ɠ    Ɠ Ǆƶǃå èƓƪåï˗ǃåÿƋ˵Ⱥ   Ŋ˵ǃåå Ɨǂå̇ǏǃāǕå Ɨ ƙ̇ ˸ǃå ǑƼ ßƓƞ .Ɨ ʹ˸˯˱˸ǃÝ   Ĉç̇˰Ḫ   Ŋɣǃå ǏǄƵ Ɨ˸ȻíƓǂǕå ßƓyǕå ćǄ ć  Ɨ

 ĉĊ˻˸ȻíƓǂǕåā) Ɨ ˴˹ƕ ˥˻18(%Ü  Ɨ ǈƓ˰ǃå Ɨ ƙ̇ ˸ǃå ǑƼāÝ   ćā ćï ćí   ćƙ ć˲ ĉĊ̠ɏ  ÿƋ˵Ⱥ   ĉƿ ŊǄ Ŋ˵ǃå Ɨ˸ǋƋȺ ǑƵ˦ǃå Ɨƕ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇) Ɨ ˴˹16 Ü(%
Ɨ˰ǃƓ˰ǃå Ɨ ƙ̇ ˸ǃå ǑƼāÝ   ĉĊ̠˲ƙ ßƓƞ Ŋ˯ǃå ƗȻíā̠˲ ǆ ɏ ć˦ ĈƮå Ŋ˯ǃåā Ɇ Ŋƪ˓ǆ ƴǆ ɖ˻˴ ˹) Ɨ ˴˹ƕ ƴ˸˯˱˸ǃå èƓ˴14Ü(%  ƗƶȺå̇ ǃå Ɨ ƙ̇ ˸ǃå ǑƼā Ý  

 ćƙ ßƓƞ ć˲ ĉĊ̠ ĉƿ ɏ ŊǄ Ŋ̠ǃå Ɨ ċƵ Ŋ˵ǃå Ɲǆå̇ˮǃ ɏíƓ˸ǃå ʕ  Ɨ ˴˹ƕ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇)11 ĉĊ̠˲ƙ Ɨƛǚƛ èßƓƞ ÜƗ˴ǆƓ˳ǃå Ɨƙ̇˸ǃå ǑƼā Ü(%  Ɨ ˴˹ƕ èƓȻ
)9.1 ĆĊɆḧǃ (%  Ǒǋ Ɠǌ˹ǆ  ƗǃƓŊ˯ǃå Ŋ˵ǃå Ɇ˻ƶƽ˯ǃ Ǒ˱ ƙå̇˯ƪǙå Ɋɣ ˳˯ǃå Ʉƶư :  ÜƗ ʹ˸˯˱˸ǃå Ɨǂå̇ā  þ˗ƵƗḪïƓ˵ǆ   Ŋɣǃå ćǄ ć  Ɲǆå̇ ƕ ǑƼ Ɨ
 Ŋ˵ǃå  ÜƗ ʹ˸˯˱˸ǃå Ɨǂå̇ā ĉƿ ŊǄ ćƙ Ɨ ćˮ ĉĊ˹ƴ˸˯˱˸ǃå Ɨǆ˗Ƥ ïƓḧƼá ǑÜ   ā Ɨ ƙ̇ ˸ǃå ǑƼ  ƗƪíƓ˴ǃåÝ   ĉĊ̠˲ƙ ßƓƞ ǑƼ ɏ̇ˢ˹ǃå ̝ǈƓ˱ǃå ǏǄƵ ̊˻Ḫ̇˯ǃå ɏ

) Ɨ ˴˹ƕ Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ6.8Ü(%  ƗƶȺƓ˴ǃå Ɨ ƙ̇ ˸ǃå ǑƼāÝ   ĉĊ̠˲ƙ ßƓƞ Ŋ˵ǃå Ɲǆå̇ƕ ʕȻ̠ǀƙ ǑƼ ç̇˳ˮ ǃå ̋ ǀǈ ɏ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇
) Ɨ ˴˹ƕ4.5 ĉĊ̠˲ƙ ßƓƞ ÜƗ˹ǆƓ˰ǃå Ɨƙ̇˸ǃå ǑƼā Ü(% ĉƿ ɏ ŊǄ Ĉ˸ǃå é˦ ǃ˲å Ɨ ć̇˵˯) Ɨ ˴˹ƕ ƗƽǄ˯˳˸ǃå ƴ˸˯˱˸ǃå èƓǌƞ ƴǆ Ɨǂ2.3 .(%  

ǏǄƵ ˥˻ḪïƓ˵˸ǃå ˚˻Ḫ̇ ƙ ˙˻˴ƽƙ ˥ɜ˸ɂā   Ŋ˯ǃå ĉĊ̠˲ƗǀǄƶ˯˸ǃå èƓȻ  ç̇ ˰ɜȺ   Ŋɣǃå ǏǄƵ Ɨ˸ȻíƓǂǕå ßƓyǕå ćǄ ć ĉĊ˻˸ȻíƓǂǕåā Ɨ˥˻Ü   ćƙ Ǒ˯ǃå Ĉƶ ˦ Ĉû  
ƪãǌ ĈǌćǆƓ ĆɆɜ˵Ⱥ ʕ   ŊƶƼ Ŋ˵ǃå Ɲǆå̇ƕ ǑƼ ýƓƗ ʹ˸˯˱˸ǃå Ɨǂå̇Ü   Ąǚ˷ Ƽ ĉĊƙå Ɨɂ̊Ḫ̇ǆ ˥Ƶ  ć˳èåïå̇ ǀǃå îƓÜ   ā ćá ˔˱Ȼ å˘ǃ ċÿ   Ŋ˹˯ˮƙ  Ǐ ĈèƓƶǆƓ˱ǃå   ĄǆƓsǈ Ɠ  
 ćǒ Ŋ˯ ĉ˴ Ĉʕ   ŊǚǃƓȺƗɂ̊ Ḫ̇ ǆÝ  ǆƓ    ˗ƵƓ˴ùǒ ǑƼ   ĉĊƙåā ýƓ˸ƵǕå ðƓ˱ǈã ć˳ ćơā èåïå̇ǀǃå îƓ ĉĊɆ    ǑƼ Ɠ˸Ⱥ ƗƽǄ˯˳ ǃ˸å èå̠ơ˦ǃå Ɏ˦˯˴ǆ ǏǄƵ èǚɜ˵ ǃ˸å

 Ĉɂā ÜƗ˸ȻíƓǂǕå þƓ˴ƿǕåā èƓǄḧǃå ̨ǃƓ˱ǆ xǃî ĉ˯ ĈƠ   Ĉǆ Ĉ̇ ćǈā ĄƗ   ĄƗƶƪåā   ĉǃ èå̠ơ˦ǃå ǉ̆ǌǃ Ŋ˯Ǆ ĈƵƓƽ  èƓƞƓơ ƴǆ ç̇ ƬƓ ǆ çï˦˶Ⱥ Ɇùƴ˸˯˱˸ǃå  



тт 
 

 Ŋƪ˓ǆā Ĉƙā ÜǊƙƓ˴ ćǀ ĉĊǄ ĈɆ   Ŋ˹ǃå ć˸ ćɊ  Ǒ˟å̇ ƿā˙˻ˮǃå  ǑǃƓù˲ǃåÜ   Ĉƙā ć ĉĊ˴ Ĉ̇   Ŋƪ˓ ǃ˸èƓ˴ ƴ˸˯˱˸ǃå   ćƗǃ˦ǌƪ   Ŋ˯ǃå ĈƮå˦ Ŋ˯ǃåā Ɇ ć ĈíƓǑƙƓǆ˦Ǆƶ˸ǃåā ǑƼ̇ ƶ˸ǃå ý Ý
 Ĉ̇ǆǕå  Ŋ˯ǃå úå̠ǋá Ɨǂå˦ǆ ǑƼ ̠ƵƓ˴Ȼ ɏ̆ǃå Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆå  .Ɨ 

       ˔ǁƑˮǁä üäˑ˲ǁä ƛƏƑ˭ǆ  ɍ˖ǁä Ćǆ Ŋ˴ ćǈ:   "ƑǄ  ǁ ƕǂƳƑƻǁä çƑ ǁǑä ŉ˳ǁä ̠ɀʕ˞˭ Ƒ ǂƴǁä çƑƨäî˕ǁä ƛǄä̠ Ɠ Ǐƺ ƕ ʷ˶˭˯˶ǁä ƕǀä̠
 ćƴǁä çƑƴǄƑ˯ǁƑȸ Ć˶ ĈǆƑ ŉ ăƾ̔ Ɨ˰ ƕƑ   ŉ˭ǁä ùä̞ǉǓ ć˶ǁä ƕ˶˷ Ć̞˲˭ ĆǄäƕ"Ý   Ŋʕƙ ýå˓˴ǃå å̆ǋ ˥Ƶ ƗȺƓƞǘǃ   ĈɆ˻Ǆ˲ƙ   ǑƼ ˥˻ḪïƓ˵˸ǃå èƓȺƓ˱˯ƪå
ƗȻí̇ ƽǃå èǚƕƓǀ˸ǃå ÿƋ˵Ⱥ   èƓ ǃà Ŋ˵ǃå ̇ɂ˦ɣƙ Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ ǑƼ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇ Ĉƶǃå èƓƶǆƓ˱ǃƓȺ ć˸ ĉǈƓ ŊƗÜ  Ŋ˯ǃå æƓ˴ơ ʕƛ  èåïå̇ ḧ

 ĉĊ˹ǃåā ć˴ˤǌ˯ƕƓ˱˯ƪǙ Ɨɂ˦˭˸ǃå ˔Ý  Ĉǒ ć˦ ĉĊư ĈƠ  ýā˗ƞ ˣǃî3 : 

 üĀ˕Ɯ3 

 Ĉ˸ǃå ßåïà Ɇ˻Ǆ˲ƙ ƝƑƓ˯ǈ ĉ˱˴˯  ˥˻ˮ˻ÿƋ˵Ⱥ  èƓ ǃàā   Ŋ˵ǃå ̇ɂ˦ɣƙ  Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ ǑƼ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇ Ĉƶǃå èƓƶǆƓ˱ǃƓȺ ć˸ ĉǈƓ Ŋ Ɨ
ÿ)=25 ( 

 

        ćȻ ċs ćǌ Ĉ̇    ýā˗˱ǃå ýǚƤ ˥ǆ2  Ü ĉã Ŋÿ    ˗ƿ ˥˻ḪïƓ˵˸ǃå ćî ćǂ Ĉ̇ ) åā14  (  ĄƗǃà˙ɂ˦ˠ˯ǃ   Ŋ˵ǃå  Ɨǂå̇  èƓƪåï˗ǃå Ɲǆå̇ ƕ ǑƼ Ɨ ʹ˸˯˱˸ǃå
Ɠ Ǆƶǃå   Ĉƶǃå èƓƶǆƓ˱ǃƓȺ ć˸ ĉǈƓ ŊÝƗ    ÜǏǃāǕå Ɨ ƙ̇ ˸ǃå ǑƼ ßƓƞ ̲Т ̶Ϧ ̳ϱ   ΖϦЮϜ ϤϜмжЦ дв ϸтϾвЮϜ ̳ЊϜм  ЙвϦϮвЮϜ Йв Ь) Ɨ ˴˹ƕ13 ćî ̠ǀƼ Ý(% ćǂ ć̇  

 ćá ÿ˦ḪïƓ˵˸ǃå Ŋÿ  èƓ ǃà ǉ˘ǋ ˙˻Ƽ˦ƙ   Ĉƙ ú˦ƪ ćƶ ĉĊ̊ Ĉð   Ŋ˵ǃåƗ ʹ˸˯˱˸ǃå Ɨǂå̇  ÜýƓ˰˸ǃå Ɇ˻ˮƪ ǏǄƶƼ   ćî ćǂ ć̇   Ĉ˸ǃå ć˵ ĉïƓ Ĉü  ) ˤƿï2 (   ĉĊ˸ǋá Ŋ ćƗ   ćƵ ċǀ ĉ̠  
ƴ˸˯˱˸ǃå Ɨ ˸˹˯ǃ ç̇ ˸˰ǆ èƓǂå̇ ƬÝ    :ýƓǀƼéå˗˲˯ƪå  ƿ ćƙ èå˦˹ ć˦ ĈƮå ĈȻ Ɇ ć˵ ĉïƓ Ĉü   Ŋɣǃå Ɠǌ˻Ƽ ćǄ ć ĈƗ   ćǆ ćǌ Ŋ˸ Ĉ˯ Ŋ˯ǃå Ɠǌ ĈƵƓƽ  ƴ˸˯˱˸ǃå èƓƵƓˠƿ ƴǆ Ɇ

 ċ̠˳ǃå ʕȻ̠ǀƙā ćǆ ćȻ Ɠ˸Ⱥ èƓ ĉ˷ ċ˸ Ĉ˥   ćƵā ƴ˸˯˱˸ǃå Ɨ˸ ƙ˹ ǑƼ ƗǄǆƓḧǃå çíƓƽ˯ƪǙå ċǀ Ĉǆ èƓǂå̇Ƭ ̠ ċ˰ ĉ˸ ć̇ç"Ü   ćïƓƬáā   Ĉ˸ǃå ć˵ ĉïƓ Ĉü  )4  Ǐǃã (  þ˗Ƶ
ư ̇çïā    ƴǆ í˦ǌ˱ǃå ɖ˻˴˹ƙ Ŋƪ˓ǆƴ˸˯˱˸ǃå èƓ˴  ÝƗƽǄ˯˳˸ǃå  " :ýƓǀƼƴǆ ƗƶǆƓ˱ǃå í˦ǌƞ ɖ˻˴˹ƙ   Ĉḧǃå ĉĊǄ ŊèƓ   ĄƗŊƼƓḪ   ćǄƤåí ƴǆā Ɠǌ
 Ŋƪ˓ǆ Ɏ̇ƤǕå ǑǃƓƶǃå ʕǄƶ˯ǃå èƓ˴"Ü  Ą˷Ȼáā Ɠ ćî ćǂ ć̇  Ĉ˸ǃå ć˵ ĉïƓ Ĉü )15(  ĉĊ˸ǋá Ŋ ćƗ  ĉíƓ˱Ȼã  ĆþƓˢǈ  ĉƙ ċǀ ĉ˹ ĆĊǑ   ĈȻ ć˴ ĉĊǌ ĈɆ  Ŋ˯ǃå ĈƮå˦ ćɆ  Ŋƪ˓ǆ ƴǆ  ƴ˸˯˱˸ǃå èƓ˴

 ŉ˭ǁä ˒˹Ɨ˗ Ǒä çƑ ǁ  ŉ˭ǁäîä̠ ḥ  ƕɀˤ˫˶ǁä ƕ ˲˷ǁä 

1  ćƼ ċ˯ Ŋ˯ǃå èå˦˹ƿ ˥ǆ ̠ɂ̊˸ǃå Ơ ĈƮå˦ƴ˸˯˱˸ǃå ƴǆ Ɇ 7 13 
2  Ŋ˵ǃå ˥˻˸˷ ƙ ĉư Ɨ́˸˯˱ ǃ˸å Ɨǂå̇ ċ˸ ć˥  Ŋ˱ƙå̇˯ƪåā èƓƪƓƪƗƶǆƓ˱ǃå èƓ 6 11 
3 
4 
5 
6 
7 

 ŊƶƼā Ɨɣ ǈ˵á ˃ ḧ˰ƙ ŊǃƓ ƴ˸˯˱˸ǃå Ɨǆ˗Ƥ èƓ 5 9.4 
 ĉơ Ɨ˸ ƙ˹ ĉĊ̨  Ŋɣǃå Ɏ̠ǃ Ɨ́˸˯˱ ǃ˸å Ɨǃā˓˴ ǃ˸å ćǄ ć Ɨ 5 9.4 

 ćï ċɁ Ĉ˸ǃå Ɋ ćǀ Ŋ̇ ćï ƴ˸˯˱˸ǃå ƓȻƓ˷ǀȺ èå 5 9.4 
 ćïƗ́˸˯˱ ǃ˸å ƗḪïƓ˵˸ǃå Ɏ˦˯˴ǆ ƴƼ 5 9.4 

Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇ ˵ǃå Ɲǆå̇ ˮǃ ɖ˻˴˹˯Ǆǃ Ɨ˶˶˳˯ǆ Ɨǌƞ í˦ƞā 5 9.4 
8 
9 

 Ŋ̠ǃå ̇˻Ƽ˦ƙ ċƵ ĉĊ˦˯ɣ ǃ˸å ƴ˱ ƙ˵ā ǑǃƓ˸ǃå ʕ ˥ ˻Ƶ 4 7.5 
 ćï ċƼ ć˦ǃå ƴ ċƵ Ŋ˵ǃå Ɨ˸ǋƋȺ ǑƗ ʹ˸˯˱˸ǃå Ɨǂå̇ 4 7.5 

10  Ŋ˵ǃåā ƴ˸˯˱˸ǃå Ɨǆ̠Ƥ ƗƼƓǀƛ ̊ɂ̊ƶƙ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇ 3 5.7 
11 
12 
13 
14 

ƴ˸˯˱˸Ǆǃ ƗƮ̇ ƽǃå ƗơƓƙãÝ ǈƓɜǆã ˥ǆ çíƓƽ˯ƪǚǃƗƶǆƓ˱ǃå èƓ 1 1.9 
 ŋ̠ǃå æïƓ˱ƙ ˥ǆ çíƓƽ˯ƪǙå ćā ĉĊ̠ǀ˯˸ǃå ý ǑƼ Ɨǆ Ŋ˵ǃåƗ ʹ˸˯˱˸ǃå Ɨǂå̇ 1 1.9 
 Ŋɣǃå èåï̠ƿ ˥ǆ çíƓƽ˯ƪǙå ćǄ ćƗ ʹ˸˯˱˸ǃå ƗḪïƓ˵˸ǃå ˚ɂ̊ ƶƙ ǑƼ Ɨ 1 1.9 

 èƓƪåï˗ƕ þƓ ʿǃåÿƋ˵Ⱥ  Ĉƪ Ĉˮ Ŋ˵ǃå ̊ɂ̊ƶƙ ɆƗ ʹ˸˯˱˸ǃå Ɨǂå̇ 1 1.9 



ту 
 

ƗƽǄ˯˳˸ǃåÝ   ćǈ ċǀ ć˯ ĉ Ĉ̨   ĉǆǚḪ ˥ǆ ĉǊ  ǑǃƓŊ˯ǃå" : ĄǈƓƛ ĉƙā ɏïåíã þƓɣǈ íƓ˱Ȼã Ɠ ċǀ ĉ˹ ćȻ Ǒ ċ˷ ĉ˸ Ĉ˥   ĉĊƙǙå ć˶ ćýƓ   Ŋ˯ǃåā ćɖ˻˴ ˹   Ĉ˸ǃå  ƗƶǆƓ˱ǃå ˥˻ƕ ˙˸˯˴
 Ŋƪ˓ǆā  ƴ˸˯˱˸ǃå èƓ˴ƗƽǄ˯˳˸ǃåÝ  ǆ ĉɜƶ˹ǒ Ɠ ̨  ć˟ èƓƪåïíā é˦ Ⱥ˲ ǏǄƵ ćǄ ćƓ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ Ɨ."   ćǒ ċ˹ ć˴ ĉ˱ Ĉʕ    Ɠǆ ƴǆ ˣǃî ćá ċl ćǌ ć̇ ċƙ ĈǊ  

  ç̇ ƬƓƶǃå Ɨ ˴˸˳ǃå Ɨ ˸˹˯ǃå ƗˠƤ  ǑƼ ć˸ĈƵ Ɨ˹ɣǄƪ ćƙ ˥ǆ ÿƓ ć˦ ŋƞ ĆǊ   Ć̇ˮ˻Ḫ   Ŋ˵ǃå ˦˲ ǈ  èƓƶǆƓ˱ǃåā óƓ˳ǃå ÷Ɠˠǀǃå ˥˻ƕ Ɨǂå̇ çïåðā)
  ÜíƓ˶˯ƿǙå2021  Ý( Ĉ̇ǆǕå   Ĉǆ ǑɣƶȻ ɏ̆ǃå ć˓ Ą̇ĉĊƬå   ćá Ŋÿ   Ŋƪ˓ǆ Ŋƞ˦˯ƙ ú˦ƪ ƓǄƶǃå èƓƪåï̠ǃå Ɲǆå̇ƕ èƓ˴ ĈǊ    ǑƼ˗˸ǃå  Ǐǃã ƗǆíƓǀǃå ç

 Ŋ˵ǃå ǏǄƵ ̊˻Ḫ̇˯ǃå ĉǃ Ýɋ˦ Ǆ˲ǆ Ɇɜ˵Ⱥ Ɠǋ̇ɂ˦ɣƙā Ɨ́˸˯˱ ǃ˸å Ɨǂå̇ ć˸ ćí ˥ǆ Ɠǌǃ Ɠ ċā Ćï  ĆĊɏ̇ǋ˦ƞ  Ŋ˯ǃå Ɨɣ Ⱥ˳ ßƓƽȻǗå ǑƼ Ɨ ˸˹ȺƗ˹ˠǄ˴ ÿƓć˸ĈƵ  . 

        ćā ÜƗǈƓ˰ǃå Ɨƙ̇˸ǃå ǑƼā ćï ćí  Ɨ ǃà   Ŋ˵ǃå ˥˻˸˷ƙ ĉư Ɨ́˸˯˱ ǃ˸å Ɨǂå̇ ċ˸ ć˥   Ŋ˱ƙå̇˯ƪåā èƓƪƓƪ) Ɨ ˴˹ƕ ƗƶǆƓ˱ǃå èƓ11(%Ý  
 Ĉƙ Ǒ˯ǃå èƓƪƓ˯ƿǙå ˥ǆā ć˦ ĉĊư ĈƠ   ćǃƓƿ Ɠǆ xǃî ĈǊ   Ĉ˸ǃå ć˵ ĉïƓ Ĉü  ) ˤƿï3" :(   Ĉë̇˯ƿá   ćêåïíã   Ŋ˵ǃå ĉư Ɨ́˸˯˱ ǃ˸å Ɨǂå̇ ċ˸ ć˥   Ŋ˱ƙå̇˯ƪåā èƓƪƓƪ  èƓ
Ǚ ˣǃ˘Ḫā ÜƗƶǆƓ˱ǃå   Ĉƕ Ŋ̠   ĈḪ ǑƼ Ɇ˸Ƶ ɖɂ̇Ƽ íƓ˱Ȼã ˥ǆ ĉĊɆ   ćǆ ƗǄḪ ċƶ ĉ˹ ĆĊǑ   ŋʕ˯ǒ Ɠǆ ƗƶȺƓ˯˸Ⱥ   Ĉǀʿ˲ ƙ ĈǊ  ýƓ˱˸ǃå å̆ǋ ǑƼ ƗǄḧǃå Ɏ˦˯˴ǆ ǏǄƵ Ü"  

 Ą˷Ȼáā  Ɠ  xǃî ćƠŊưćā Ĉ˸ǃå ć˵ ĉïƓ Ĉü   ) ˤƿï13 ĉã Ý( ċî    :ýƓƿ "   ćá ċÿ   Ĉƙ ć˲ ĉĊ̠ ćí   ĈƝǆå̇ƕ   ĄïƓ˟ã ƓǄƶǃå èƓƪåï̠ǃåå   ŌǆƓƵƓ   ĉǃ Ŋ˵Ǆ˰ǆ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇Ɠ ĄǙ ÿ˦ɜȻ 
  üƓ˹ǋ Ŋ˶˳˯ ǆ Ɨ˱ ƙå̇˯ƪåˣǃ˘ƕ Ɨ Ą˷Ȼáā ." ćƕ Ɠ Ŋ˻ ć˥   Ĉ˸ǃå ć˵ ĉïƓ Ĉü  )17(   ćƵ ć̠ ćþ   Ŋ˵ǃå Ɲǆå̇ƕ Ɇ˻ƶƽ˯ǃ Ɇ˸Ƶ ïƓ˟ã í˦ƞā ĉư Ɨ́˸˯˱ ǃ˸å Ɨǂå̇ ċ˸ ć˥ 

Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ Ý ćǈ ċǀ ć˯ ĉ Ĉ̨  ĉǆǚḪ ˥ǆ ĉǊ ǑǃƓŊ˯ǃå: " Ŋ˵ǃå á̠ˮǆ ̇˻ Ƌ˟ƙ ĉư Ɨ́˸˯˱ ǃ˸å Ɨǂå̇ ċ˸ ć˥ Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ ." Ŋ˹ǃå ǉ̆ǋā ĈƗ˱˯ 
 Ĉǆ ċ˰ ćˮ ć˯ ąƗ  Ɨƪåïí ǑƼ  )ɊǄ˴ǆ ýà  ˗˸˲ǆּשÜ  2022 (   ćá Ǒ˯ǃå ċā ćƮ ċ̞   Ŋ˱ƙå̇˯ƪå íƓ˱Ȼã çïā̇˷ Ⱥ  èƓ Ŋ˯ǃå çï̠ǀǃå ˥˻˴˲ ǃ˯ ĈƼƓ˹ ĉ˴ Ŋ Ɲǆå̇ ˮǃ Ɨ

Ɠ Ǆƶǃå èƓƪåï˗ǃåÜ   Ŋ˰˲Ⱥ èƓ˹ưƓơ ßƓ˵ǈɀā ĉǃ Ɨ Ĉ˯ ĉˮ ć˹Ǐ   ĉǃ Ɨyå̠ƕǗå ïƓḧƼǕå ŊɣǄǄ ć Ɨ   ćƵā ̨ɂï̠˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶáā ċǀ ĉĊƙå ̠ ŊʾƓƽƓ ƴǆ Ɨǂå̇ Ƭ è
Ɨ ʹ˸˯˱˸ǃå èƓƵƓˠǀǃå ƗƽǄ˯˳˸ǃå  . 

      ßƓƞ ÜƗ˰ǃƓ˰ǃå Ɨ ƙ̇ ˸ǃå ǑƼā ĈƗ˴ Ƥ˸ è  èƓ ǃà  ) Ɨ ˴˹ƕ9.4 ĆĊɆḧǃ (%ÝƓǌ˹ǆ   :Ǒǋ   ćá Ŋā ĄǙÝ   ŊƶƼā Ɨɣ ǈ˵á ˃ ḧ˰ƙ ŊǃƓ Ɨǆ˗Ƥ èƓ
ƴ˸˯˱˸ǃå   ĉýǚƤ ˥ǆ   ćƵ ċǀ ĉ̠  .èå̇ ˸ƙ˓˸ǃåā òï˦ǃå   Ĉ˸ǃå èƓƪƓ˯ƿǙå ˥ǆā ć˦ ĉĊư ć˲  å˘ǌǃ Ɨ Ĉ˸ǃå ć˯ ćɣ ŊǄ̝   ćî Ɠǆ ćǂ ć̇ Ĉǉ   Ĉ˸ǃå ć˵ ĉïƓ Ĉü  ) ˤƿï4˗ǀƼ Ý(    :ýƓƿ

" ŊƶƼ ƗǆƓƿã ŊǃƓ ĉǃ èƓǄ Ŋ˵  Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇èåā̠Ŋ˹ǃƓḪ   ŊƶƼ ǑƼ ƗḪïƓ˵˸ǃåā èå̇˸ƙ˓˸ǃåā ŊǃƓƗ ǃāí Ɨ ˸ Ǆƿã èƓ  Ü" Ą˷Ȼáā Ĉ˸ǃå Ɠ ć˵ ĉïƓ Ĉü   ) ˤƿï9(  
ǃxî ćƠŊưćā ĉã Ý ċî :ýƓƿ "  Ŋƶƽǃå ˃ ḧ˰ƙ ŊǃƓ ĄǙƓɜƬá ƓǋîƓ˳ƙåā ƴ˸˯˱˸ǃå ƴǆ èƓ ĄƗƽǄ˯˳ǆ Ü ā ǏǄƵ Ɇ˸ƶǃå Ŋ˯ǃå ˥ǆ çíƓƽ˯ƪǙå ƝƑƓ˯˹ǃåā èƓ Ʈ˦
 ĉȺ Ɨ˰ ǃ˲å ć˸ ĈȻ Ɠ ćƶ ĉĊ̊ Ĉð   Ŋ˵ǃå ǉ̆ǋ ćƗǂå̇   Ĉɂā ċ˴ ĉǌ Ĉʕ   ƴ˸˯˱˸ǃå èǚɜ˵ǆ êǚƵ ǑƼ ćá Ɠǆ å˘ǋā ." ċƛ ćˮ ć˯ ċ˯ ĈǊ   Ĉ̇˰˻ḧǃå    ˥ǆǕå Ŋƕí  ƗǀȺƓ˴ǃå èƓƶ ˶ǃå) ÜƗɂ̇
2022  Ü˗˸˲ǆּש ɊǄ˴ǆ ýà Ý2022(.   ĄǈƓƛÝƓ   ĉơ Ɨ˸ ƙ˹ ĉĊ̨   Ŋɣǃå Ɏ̠ǃ Ɨ́˸˯˱ ǃ˸å Ɨǃā˓˴ ǃ˸å ćǄ ćƗÜ   Ĉ˸ǃå èƓƪƓ˯ƿǙå ˥ǆā ć˦ ĉĊư ć˲  å˘ǌǃ Ɨ
 Ĉ˸ǃå ć˯ ćɣ ŊǄ̝   ćî Ɠǆ ćǂ ć̇ Ĉǉ   Ĉ˸ǃå ć˵ ĉïƓ Ĉü  ) ˤƿï1˗ǀƼ Ý(  :ýƓƿ  " ć˟ Ɏ̠ǃ Ɨy Ɠ˸˯ƞǙå Ɨǃā˓˴ ǃ˸å Ɨ˸ ƙ˹ ćǄ ćèƓƪåï˗ǃå Ɨ  Ɠ ǄƶǃåÜ"   Ą˷Ȼáā Ĉ˸ǃå Ɠ ć˵ ĉïƓ Ĉü  
)23(  Ŋ̝Ǆćɣć˯Ĉ˸ǃå å̆ǋ ć̠Ŋǂćá ĉã Ý ċî   :ýƓƿ  "  ßƓˠƵɀā ĉĊ˰ǃå ǑƶǆƓ˱ǃå ̝ǃƓɣǃå ćǀ ćƗ Ü   ĉɀā Ŋǈ ćƮ ˦ǋ Ǌ ĉǈƓ Ĉƴ   Ĉǆā ċˮ ć˯ ĉḧ Ĉ̇   ćƕ Ɨǆ˦Ǆƶ˸ǃå ć̠ ĄǙ    ˔ǃå˦ƿ ˥ɂ˦ḧƙ ˥ǆ

 ĉƽǃƓȺ Ɨ˴ǈƓ˱˯ǆ ċḧ ĉ̇ ćƙā ." Ŋ˯ ĉƽ Ĉɖ   Ŋ˹ǃå ǉ̆ǋ ĈƗ˱˯   ƪåïí ƴǆ  Ɨ )ɏ˗ƵƓ˶ǃå  Ü2021 (  ÿƋ˵Ⱥ   ĉơ Ɇ˻ƶƽƙ çïā̇ư ĉĊ̨    ǑƼ Ɨ ʸƓ˸˯ƞǙå Ɨ ǃā˓˴˸ǃå
 ŊǈǕ ƓǄƶǃå èƓƪåï̠ǃå Ɲǆå̇ƕ ĉǆƓƵ Ɠǌ ąɆ   Ĉǆ ĉǌ ōʕ   Ą˰ǃƓƛ .ǊƙƓƞƓ˯ơå ƗˮǄƙā ƴ˸˯˱˸ǃƓȺ ßƓǀƙïǙå ǑƼÝƓ   ćï ċɁ ĈɊ   Ĉ˸ǃå ćǀ Ŋ̇ ćïƴ˸˯˱˸ǃå ƓȻƓ˷ǀȺ èå ̠ ǀƼ Ü  

 Ĉ˸ǃå ýƓƿ ć˵ ĉïƓ Ĉü  " :ýāǕå ćï ċɁ ĈɊ   Ĉ˸ǃå ćǀ Ŋ̇ ćï Ŋɣǃå ƗḪïƓ˵ǆā Üƴ˸˯˱˸ǃå ƓȻƓ˷ǀȺ èå ćǄ ć  Ɨǆ˗Ƥ Ɨˠ˵ǈá ǑƼ Ɨ Ŋ˯ǃåā Üƴ˸˯˱˸ǃå  Ɨ˱ǃƓƶǆ ǏǄƵ ˚˻Ḫ̇
 Ĉ˸ǃå þƓ˸˯ǋǙå èåî ƓȻƓ˷ǀǃå ć̇˵˯ ĉĊǄ˲˸ǃå ƴ˸˯˱˸ǃåā ƗƶǆƓ˱ǃå ˥˻ƕ üǑ ĄƶȺåï ."ÝƓ   ćï ċƼ Ĉƴ  Ɨ́˸˯˱ ǃ˸å ƗḪïƓ˵˸ǃå Ɏ˦˯˴ǆ    ˥ǆ çíƓƽ˯ƪǙåā

 ĉĊ˯ǃå ćǀ ćǈƓ Ŋ˹ǃå ƗƗ˭ƬƓϸЧТ ̫   Ĉ˸ǃå ýƓƿ ć˵ ĉïƓ Ĉü  )14" :( ĉĊ˯ǃå ˃ ˡ˦ƙ ċǀ ĉ˹ Ŋ ćǈ ǑƼ Ɨ ċ˵ ĉ̇   ć˦ǃå ċƵ ĉǑ   Ŋ˵ǃå ƗƼƓǀ˰ƕ Ĉ˸ǃå ýǚƤ ˥ǆ Ɨ́˸˯˱ ǃ˸å Ɨǂå̇ ċǄ ć˶ èƓǀ
 ĉćǕåā èåï˦˵ ˹˸ǃåā Ŋí  Ü˦ǒ˗˻ƽǃå ƴ˟Ɠǀǆā Ɨǃ āɀ ĉǆ ßƓ˵ǈ ć˹ Ŋ˶ ĉǃ Ɨy Ɠ˸˯ƞå èƓ Ŋ˵ǄƗ ʹ˸˯˱˸ǃå Ɨǂå̇ ćáā ." Ŋǒ ć̠ ċè   Ŋ˹ǃå ǉ̆ǋ ćƗ˱˯   ĉĊ̠ǃå ĈƗƪåï    ĈƗŊǃāŊ̠ǃå

çïíƓŊ˶ǃå    ˥Ƶ  å˦ɜƪǗå )Ǘå  Üå˦ɜƪ2019(Ý  Ǒ˯ǃå   ćá ċl ćǌ ć̇ ċè   ćá Ŋÿ   ĉĊ˯ǃå ċǀ ĉ˹ Ŋ  ÜǑƵƓ˹ˠƮǙå ßƓḪ˘ǃåā ÜƗ ˸ƿ̇ ǃå èƓ ŋ̠ćƶĈƙ   ćɆǆå˦Ƶ   Ŋ˹˻ɜ˸ƙ ĄƗ   Ŋɂ˦ƿ ĄƗ 
 Ŋ˯ǃå úå̠ǋá ɖ˻ǀ˲˯ǃ Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆåƗ  . Ą˴ǆƓƤÝƓ   ĈƗƞƓ˲ǃå    Ǐǃã ĉĊ˶˳ ǆ˯ Ɨǌƞ í˦ƞā Ŋ˯ǃƓȺ Ɨ˶ Ŋ˵ǃå Ɲǆå̇ˮǃ ɖ˻˴ ˹Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇  Ü ˥ǆā
 Ĉ˸ǃå èƓƪƓ˯ƿǙå ć˦ ĉĊư ć˲  å˘ǌǃ Ɨ Ĉ˸ǃå ć˯ ćɣ ŊǄ̝   ćî Ɠǆ ćǂ ć̇ Ĉǉ   Ĉ˸ǃå ć˵ ĉïƓ Ĉü  ) ˤƿï4˗ǀƼ Ý(  " :ýƓƿЀтЂϓϦ   Ĉǆ Ɨǌƞ ć˯ ć˳ ĉĊ˶ ć˶ Ŋ˵ǃå ǑƼ Ɨ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇
 ĉǃ ƴ˸˯˱˸ǃå Ɨǆ̠Ƥā ćɣ ćǄ ćǄƶǃå èƓƪåï˗ǃå ƗƓ." 



тф 
 

      ßƓƞ ÜƗƶȺå̇ ǃå Ɨ ƙ̇ ˸ǃå ǑƼā  ÿƓ˯˻ǃà  ) Ɨ ˴˹ƕ11 ĆĊɆḧǃ (%ÝƓ˸ǌ˹ǆ    Ĉǋ ć˸ ćá :Ɠ Ŋā ĄǙÝ   Ŋ̠ǃå ̇˻Ƽ˦ƙ ċƵ ĉĊ˦˯ɣ ǃ˸å ƴ˱ ƙ˵ā ǑǃƓ˸ǃå ʕ˥˻Ƶ  Ü
  ˗ƿā ćā Ŋư ćƠ   Ĉ˸ǃå xǃî ć˵ ĉïƓ Ĉü   ) ˤƿï4(Ý   ćî ̠ǀƼ ćǂ ć̇" : Ŋ̠ǃå ̇˻Ƽ˦ƙ  ˤƵǑǃƓ˸ǃå   Ŋ˯ǃå ƴ˱ ƙ˵ā ćɣ ŋ˦÷ā Ü  ˥ǒ˗ƵƓǀ˯˸ǃå ç˘ƙƓƪǕå ˥ǆ çíƓƽ˯ƪǙå

 ĉĊ˦ɣ˯˸ǃå ˥ǆ ƗɜƬ ˥ɂ˦ḧ˯ǃ ĉĊ˻˸ȻíƓǂǕå ˥˻Ƶ˥˻"   Ą˷Ȼáā Ĉ˸ǃå Ɠ ć˵ ĉïƓ Ĉü  )17 ĉã Ý( ċî  :ýƓƿ  "ˤȻ˗ǀƙ   Ĉǆ ć˲ ĉĊƽ ć̊ Ŋ˵ǃå ɖ˻ǀ˲ƙ ǑƼ þƓǌƪǘǃ èå  Ɨǂå̇
Ɨ ʹ˸˯˱˸ǃå."   Ŋƙåā ćƽ ćǀ ċ̞   Ŋ˹ǃå ǉ̆ǋ ĈƗ˱˯    Ɨƪåïí ƴǆ)Ǒǈ˦˻˴ȺÜ  2019  ( ćá Ǒ˯ǃå Ŋǂ ć̠ ċè   ćçïā̇ư    ˤ˱ơ çíƓɂðǗå èƓƪåï˗ǃå Ɲǆå̇ ƕ ǏǄƵ ûƓƽǈ

 Ŋ˯ơ þƓƵ Ɇɜ˵Ⱥ ƗɁ̇ƶǃå ýā̠ǃå ǑƼ Ǒ˸Ǆƶǃå ̟ ǃ˲åā ƓǄƶǃå Ŋɜ˸˯ƙ Ǐ ć˥ ā Ɠǌ˹˻ƕ ç˦˱ƽǃå ˝ Ǆǀƙ ˥ǆ  ŋ̠ǃå ćā ĉĊ̠ǀ˯˸ǃå ý ˚ǂå̇ ˸ǃ ý˦Ʈ˦ǃåā ÜƗǆ
 ĉĊ̠ǀ˯ǆ  .Ɨ ˸ǃƓƶǃå Ɨ ˴ƼƓ˹˯ǃå ǑƼ ƗǆƗ˴ǆƓ˳ǃå Ɨ ƙ̇ ˸ǃå ǑƼā Ý   Ĉǆ ßƓƞ ć˯ ćɣ ŊǄ Ĉ̝   Ŋ˵ǃåā ƴ˸˯˱˸ǃå Ɨǆ̠Ƥ ƗƼƓǀƛ ̊ɂ̊ƶƙ Ɨ ˴˹ƕ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇
)7.5 ćā Ü(% ćā Ŋư ćƠ   Ĉ˸ǃå xǃî ć˵ ĉïƓ Ĉü  ) ˤƿï2( Ý   ćî ̠ǀƼ ćǂ ć̇" : ŊǄƵƓƽƙ ƗƼƓǀƛ ̊ɂ̊ƶƙ ĈíƓƙā Ɨ ĉǃ Ŋ Ŋ˵ǃåā ƴ˸˯˱˸ǃå Ɨǆ̠Ƥ þ˦ǌƽ˸ǃ Ɨ  Ɨǂå̇

Ü"Ɨ ʹ˸˯˱˸ǃå   Ą˷Ȼáā Ĉ˸ǃå Ɠ ć˵ ĉïƓ Ĉü  ) ˤƿï15 ĉã Ý( ċî  " :ýƓƿ Ĉ˸ǃå ˥ǆ ĉǌ ĉĊʕ   ćð ċï Ĉ÷    ýǚƤ ˥ǆ Ɨ ʹ˸˯˱˸ǃå Ɨ ǃā˓˴˸ǃå ƗƼƓǀƛ ˔˻ǃƓƪá êƓ˯ǈƎȺ þƓ ʿǃå
 Ĉƙā ƴ˸˯˱˸ǃå þ̠˳ƙ ç̠ǒ̠ƞ ćƽ ĉĊƶ ĈɆ   ĉǃ Ǒǀʿ˲ ǃå þ˦ǌƽ˸ǃå Ŋ˵Ǆ ĈȻ Ɠǆ Ɨ́˸˯˱ ǃ˸å Ɨǂå̇ ć˲ ĉĊǀ Ĉɖ   Ŋ˯ǃå ̝ǈå˦˱ǃåƗ˹ˠǄƪ ǑƼ Ɨɂ˦˸˹  ÝÿƓć˸ĈƵ   Ɇ˻ƶƽ˯ƕ ˣǃîā
  Ɨ ˱ ƙå̇ ˯ƪǙå çíƓɂ̇ ǃå  ĉǉĉĊ̠ćƶĉȺ ĄǆƓsǈƓ   ŌɂïåíãƓ   ĉ̇ḧƼ ŌɂƓ   Ŋ˯ǃå é˦ ǃ˲å êåïíɀā ÜƗƶǆƓ˱ǃƓȺ ĈƿƓƶ ĉ̠ ŊȻ ĉư Ɨ ċ˸ ć˥   ŊǈǕ ƓǄƶǃå èƓƪåï̠ǃå Ɲǆå̇ƕ é˦ Ⱥ˲ Ɠǌ

 ĉ̠˳ƙ é˦ Ⱥ˲ Ĉþ   Ŋƪ˓ Ǆ˸ǃ ƗƮƓƤ ƴƼƓ˹ǆā úå̠ǋá ĉǃ Ǐƶ˴ƙā ÜƗǃā̠ǃå ǑƼ ƗȻíƓ˶ ƿ˯Ǚåā Ɨy Ɠ˸˯ƞǙå èƓ˴ Ŋ˵Ǆ ˘˻ƽ˹˯ǃ èƓƶǆƓ˱ǃå ƴǆ Ɨǂå̇
 Ĉǆ èǙƓ˱ǆā Ɨɣ ǈ˵á ǑƼ é˦ Ⱥ˲ ćƶ Ŋ˻ ć˹Ɨ  ." Ŋ˵ǃå å̆ǋ ǑƼā ćá ÜÿƋ Ŋǂ ć̠ ċè   ĈƝƑƓ˯ǈ    Üÿā̇Ƥàā Ɇ˻ƵƓ˸ƪã Ɨƪåïí  ÿā̇Ƥàā Ɠɜƞāå Ɨƪåïíā

Ismail et al., 2020; Ujakpa) et al., 2021)   ćá Ŋÿ  Ɨ˴ƑŊ̇ǃå ç˦ɣ ǃ˳å   Ŋ˯ǃå ɖ˻ǀ˲˯ǃ Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆå Ĉǆā Ɨ ćǂå˦ ć Ŋ˯ǃå Ɨ ćɣ ŋ˦  èåï
  Ɨ ˸ǃƓƶǃå ćǈ ǏǄƵ Ɇ˸ƶǃå Ǒǋ ċ˵ ĉ̇    ƗƼƓǀ˰ǃåā ǑƵ˦ǃå ć˟ Ɏ̠ǃ ćǄ ć Ŋ˵ǃå Ɨ˸ǋƋȺ èƓƶǆƓ˱ǃå Ɨ Ŋ˴ǃåā óƓ˳ǃå ƴǆ Ɨǂå̇ ĉǃ ƗȺƓ˱˯ƪǚǃ Ǒƶ ć˯ ćɣ ŋ˦ èåï
 ĉĊ˯ǃå ċǀ ĉ˹ Ŋ Ŋ˹ǃå èƓ ĉɖ˻ǀ˲˯ǃ Ɨ˭ƬƓ  ŋ˹ǃå Ĉ˸ ĉĊ˦  Ŋ˯ǃåā ŋ̠ǀþ. 

        Ɨ ƙ̇ ˸ǃå ǑƼāƗƪíƓ˴ǃåÝ  ßƓƞ ĈƗƶɁïá è    èƓ ǃà) Ɨ ˴˹ƕ1.9 ĆĊɆḧǃ (%  Ɠǌ˹ǆÜ  :Ǒǋ   ćá Ŋā ĄǙã Ü çíƓƽ˯ƪǚǃ ƴ˸˯˱˸Ǆǃ ƗƮ̇ ƽǃå ƗơƓƙ
 ˥ǆǈƓɜǆãèƓ èƓƶǆƓ˱ǃå Üā ˗ƿ ćā Ŋư ćƠ  Ĉ˸ǃå xǃî ć˵ ĉïƓ Ĉü )2(Ý   ćî ̠ǀƼ ćǂ ć̇ " : Ĉ˸ǃå ˥ǆ ċ˸ ĉḧ ĉ˥ ˃ ˡ˦ƙ   ĉǃ ̟ ǃ˲å èƓƮ˦ƙ Ŋ˯Ǆ çïā˙ư ǏǄƵ ˗˻ǂƋ

 ĉĊǄ˲˸ǃå ƴ˸˯˱˸ǃå þƓǆá ƗƮ̇ƽǃå ƗơƓƙãḪā ƗƶǆƓ˱ǃå èƓǈƓɜǆã ˥ǆ çíƓƽ˯ƪǚǃ ǑǌƙåßƓƽ ć˟ā ÜƓ ćǄˮ ˯  ƓǌĲ   ŊƮƓƤ ĄƗ   ć˟ ćǄ ć Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɨ-  
 ĉ̊ɂ̊ƶ˯ǃ   ĉïāí ĉĊ̇ǃå Ɠǋ ĉƽƮ˦ƕ ɏíƓɂ Ŋƪ˓ ǃ˸å ƓǌƗ˹ɣǄƪ ǑƼ Ɏ̇ḧˮǃå Ɨ˸Ǆƶ˯ǃå Ɨ˴   ÿƓć˸ĈƵ   ĈȻ Ǒ˯ǃå ċ˸ ĉḧ Ĉ˥   ćá ċÿ   ĉƽǃå í˦ǀƙ ċḧ ć̇   ć̟˲ ǃåā   Ŋ˯ǃåā ć̇ɂ˦ɣ 
 ćɆ˸ƶǃåā   ŊǑƶ˸˯˱˸ǃå   ĈȻ Ɠ˸Ⱥ ċ˴ ĉǌ Ĉʕ   Ĉï úå̠ǋá ɖ˻ǀ˲ƙ ǑƼ ċâ ćɂ ĈƵ Ɨ ć˸  ÿƓ2040" ćā . ćƙ Ŋ˯ ĉƽ Ĉɖ   Ŋ˹ǃå ǉ̆ǋ ĈƗ˱˯   ŋǄɣƙ ƴǆ Ĉ˳ǃå èƓƶ ćɣ  Ɨ ˱ ƙå̇ ˯ƪǙå Ɋ

 Ĉƶǃå èƓƶǆƓ˱Ǆǃ ć˸ ĉǈƓ ŊýƓ˰˸ǃå Ɇ˻ˮƪ ǏǄƶƼ ÜƗ:   ćƤ Ŋ˶ ć˶ ĉ̞   Ŋɣ˳ǃå ĈƗ   ŋ˴ǃå ƗƶǆƓ˱ǃ Ɨ˱ ƙå̇˯ƪǙå  ñ˦ƕƓƿ ÿƓˠǄ2040   ćúå̠ǋá   Ɨ ˱ ƙå̇ ˯ƪå
 ćƙ Ǒ˯ǃå ÜƓǄƶǃå èƓƪåï̠ǃƓȺ ɖǄƶ˯ƙ ć˷ Ŋ˸ ć˹ ċ̞    èåïíƓ ǆ ā˙˵ǆāƵ  èƓ Ŋ˵ǃå ̊ɂ̊ƶ˯ǃ  ˤȻ˗ǀƙā Ɨǂå̇ ĉ˳ǃå ċ̠ ćǆ  Ɨ ˰˲ ǃå èƓ ƴ˸˯˱˸Ǆǃ ƗɂïƓ˵˯ƪǙåā

) ŋ˴ǃå ƗƶǆƓƞ  Üñ˦ƕƓƿ ÿƓˠǄ2016( ĄǈƓƛ .ÝƓ   ŋ̠ǃå æïƓ˱ƙ ˥ǆ çíƓƽ˯ƪǙå ćā Ŋ˵ǃå ǑƼ ýƗ ʹ˸˯˱˸ǃå Ɨǂå̇ ćïƓƬá ̠ǀǃā Ü    ˣǃ˘ƕ Ĉ˸ǃå ć˵ ĉïƓ Ĉü    ˤƿï
)7 ĉã Ý( ċî  ýƓƿ:  " ŋ̠ǃå æïƓ˱ƙ ˥ǆ çíƓƽ˯ƪǙå ćā Ŋ˵ǃå ǑƼ ýƗ ʹ˸˯˱˸ǃå Ɨǂå̇."   ćƬƓ˸˯ƙā Ŋ˹ǃå ǉ̆ǋ Ǐ ĈƗ˱˯   ćƙ ƴǆ ćɣ ŋǄ ćƶ Ĉï èƓ ċâ ćɂ ĈƵ Ɨ ć˸  ÿƓ2040  

 Ĉ̠ǌƙ Ǒ˯ǃå Ĉú   ĉǃ Ŋ˯Ǆ ć˹ ĈƼƓ  ˤ Ǆƶ˯ǃåā Ǒ˸Ǆƶǃå ˖˲ ǃå ýƓ˱ǆ ǑƼ Ɨ ˸ǃƓƵ èƓɂ˦˯˴˸Ⱥ ˛  ÜíƓ˶˯ƿǙå çïåðā)2020  .( Ą˰ǃƓƛ ÝƓ  çíƓƽ˯ƪǙå    ˥ǆ
 èåï˗ƿ èåïƓǌǆā Ŋɣǃå ćǄ ćƗ ʹ˸˯˱˸ǃå ƗḪïƓ˵˸ǃå ˚ɂ̊ ƶƙ ǑƼ Ɨ .ā ˗ƿ ćā Ŋư ćƠ  Ĉ˸ǃå xǃî ć˵ ĉïƓ Ĉü ) ˤƿï24(Ý  ˗ǀƼýƓƿ: " ĈƼ ̇˻Ƽ˦ƙ ć̇ ˥˻˰ơƓ Ǆǃ ó
 ć˟ ˥ǆ ćǄ ć  Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ Ɨ  ǑƼèåïƓǌ˸ǃåā èå̇ ˮ˳ǃå ˥ǆ ˗ɂ̊ ˸ǃå æƓ˴˯ǂǙ ƗƶǆƓ˱ǃå  Ɨ Ǆˮǀ˯˴˸ǃå   ǑƼ ˥˻ḪïƓ˵˸ǃå ˥˻˰ơƓ ǃå ˥ǆ
 Ŋƪ˓ǆ Ŋƪ˓ǆ Ɨ́ư˦ƕ ƗȻåïíā ƗƼ̇ƶǆ ÿ˦ḧǄ˯˸Ȼ ˥ǒ̆ǃå ƗƽǄ˯˳ ǃ˸å ƴ˸˯˱˸ǃå èƓ˴ Ĉǆ é˦ Ⱥ˲ ýǚƤ ˥ǆ ʕǌƙƓ˴ ć̇˵˯ƗǂÝ   Ĉǒ Ɠǆ ć˓ ĉĊí  ɏ ćá Ǐǃã ċÿ  

 Ĉç̇˳ˮ ǃå ǉ̆ǋ ÿ˦ḧƙ   Ĉ˸ǃå ć˯ḧ ć˴ ć Ą̠˻Ʈï Ɨå   ĉǃ ćɣ ćǄ ć  ˘˻ƽ˹ƙ ǑƼ Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ Ɨ ̇ ˵˸ǃå āƵèƓ  Ɨ Ǆˮǀ˯˴˸ǃå Ɨ ˰˲ ǃå" ĄƶȺåï .ÝƓ   þƓ ʿǃå
  èƓƪåï˗ƕ Ĉǆ ċ˳ ć˯ Ŋ˶  ƗɆĈˮĈ˴ĉȺ   Ŋ˵ǃå ̊ɂ̊ƶƙƗ ʹ˸˯˱˸ǃå Ɨǂå̇Ü   Ĉƙ Ǒ˯ǃå èƓƪƓ˯ƿǙå ˥ǆā ć˦ ĉĊư ĈƠ   ćǃƓƿ Ɠǆ xǃî ĈǊ   Ĉ˸ǃå ć˵ ĉïƓ Ĉü  ) ˤƿï15" :(  þƓ ʾ
ƗƶǆƓ˱ǃå   ̇˵ Ǆ˸ǃ ƗȻíƓ˶ ƿ˯Ǚå Ɏā̠˱ ǃå èƓƪåï̠ƕ āƵèƓ  ǃ èåïƓḧ˯ƕǙåā Ŋƪ˓˸ƴ˸˯˱˸ǃå èƓ˴  ƗƽǄ˯˳˸ǃå.   ćǕå å˘ǋā ċǆ Ĉ̇   Ŋǀ˲˯ǒ ˥ǃ ćɖ   ĉã ŊǙ 

ƗƶǆƓ˱ǃƓȺ ǑǄˮǀ˯˴ǆ úå̇ ˵˯ƪå èåî Ɨɂ̇ ḧƼ Ɨ ʼ̇ ƶǆ èå̇ ˮƤ í˦ƞ˦ƕÝ    ßå̇ ˮ˳ǃå ßǙ˓ ǌǃ Ɨ ʿ ʿ˲ǃå ˔ǋå˦˸ǃå ˥Ƶ ˖˲ ǃå ýǚƤ ˥ǆ ˣǃîā
  ˤǌƕ ɋƓƽ˯ơǙåā ĉȺ ćƶèƓƶǆƓ˱ǃå ĉĊ̠    ç̇ ˮ˳ǃå è˦˻ƕɊǄƪ ǑƼƗǈ  ÿƓć˸ĈƵ."   Ŋ˹ǃå ǉ̆ǋ ̝˻˱˯ ƙ˴ā ĈƝƑƓ˯   ƴǆ    Ǒ˹˟˦ǃå ïƓ˟ǗåǑĉǈƓć˸Ĉƶǃå    èåïƓǌ˸ǃ

Ɇˮǀ˯˴˸ǃå    ɏ˘ǃå Ĉï ̇˻Ƽ˦ƙ Ǐǃã Ǐƶ˴Ȼ ċâ ćɂ  Ɨçć̠Ŋơć˦Ĉǆ  Ɨ ˸ Ǆƶ˯ǃå Ɨǆ˦ˢ˹˸ǃå ǑƼ Ɇˮǀ˯˴˸ǃå èåïƓǌǆ ˥˻˸˷˯ǃā Ü Ĉ˸ǃå ̇ɂ˦ɣƙ ć˸ ćïƓ ćƪ  èƓ
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  ƴǆ ˔ƪƓ˹˯ǒ Ɠ˸Ⱥ Ɨ ˸ Ǆƶ˯ǃåèå̇ĉĊ˻ćƺć˯Ĉ˸ǃå   Ŋ˯ǃåā Ɨ˸ǃƓƶǃå ćɣ ŋ˦Ɨ ƞ˦ǃ˦˹ḧ˯ǃå èåï  )  çïåðāā ïƓḧ˯ƕǙåā Ǒ˸Ǆƶǃå ˖˲ ǃåā ǑǃƓƶǃå ˤ Ǆƶ˯ǃå çïåðā
Üˤ Ǆƶ˯ǃåā Ɨ Ɂ̇ ˯ǃå2021( .  Ĉɂā ćǄ ĉĊ˳ Ĉ̋  Ɇɜ˵ǃå3  èƓ ǃà ˙ɂ˦ˠƙ Ŋ˵ǃåƓ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ ǑƼ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇  Ĉƶǃå èƓƶǆƓ˱ǃƓȺ ć˸ ĉǈƓ Ŋ.Ɨ 

  
 Ʉɚ˳ǁä3 
 èƓ ǃà Ŋ˵ǃå ̇ɂ˦ɣƙ Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ ǑƼ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇ Ĉƶǃå èƓƶǆƓ˱ǃƓȺ ć˸ ĉǈƓ Ŋ Ɨ

 
 

        

        Ĉɂā ċ˸ ĉḧ Ĉ˥   Ĉ̋ Ǆ˳ƙ   Ŋ˹ǃå Ŋ˴ǃå ƝƑƓ˯ Ɇɜ˵ǃå ß˦ư ǑƼ Ɠǋ̇ ˻˴ƽƙā ƗǀȺƓ  3Ý   ĉã ċî   ćǒ Ŋ˯ ĉ˷ ĈƠ   ćá Ŋÿ    ˗ƿ ˥˻ḪïƓ˵˸ǃå ćî ćǂ Ĉ̇  åā )14 ĄƗǃà (  ˙ɂ˦ˠ˯ǃ 
 Ŋ˵ǃåƓ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ ǑƼ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇   Ĉƶǃå èƓƶǆƓ˱ǃƓȺ ć˸ ĉǈƓ Ŋ  .ƗǏǃāǕå Ɨ ƙ̇ ˸ǃå ǑƼ ßƓƞÝ   ̲Т ̶Ϧ ̳ϱ   ΖϦЮϜ ϤϜмжЦ дв ϸтϾвЮϜ ̳ЊϜм  Ь

  ЙвϦϮвЮϜ Йв) Ɨ ˴˹ƕ13(%  ÜƗ ǈƓ˰ǃå Ɨ ƙ̇ ˸ǃå ǑƼāÝ   Ŋ˵ǃå ˥˻˸˷ ƙ ĉư Ɨ́˸˯˱ ǃ˸å Ɨǂå̇ ċ˸ ć˥   Ŋ˱ƙå̇˯ƪåā èƓƪƓƪ Ɨ ˴˹ƕ ƗƶǆƓ˱ǃå èƓ
)11Ɨ˰ǃƓ˰ǃå Ɨ ƙ̇ ˸ǃå ǑƼā Ü(% Ý  ßƓƞ  Ɨ˴˸Ƥ è  èƓ ǃà ) Ɨ ˴˹ƕ9.4 ĆĊɆḧǃ (%  ÝƓǌ˹ǆ   :Ǒǋ ŊƶƼā Ɨɣ ǈ˵á ˃ ḧ˰ƙ ŊǃƓ  Ɨǆ˗Ƥ èƓ

ƴ˸˯˱˸ǃåā Ü ĉơ Ɨ˸ ƙ˹ ĉĊ̨   Ŋɣǃå Ɏ̠ǃ Ɨ́˸˯˱ ǃ˸å Ɨǃā˓˴ ǃ˸å ćǄ ćƗ Ü  м ćï ċɁ Ĉ˸ǃå Ɋ ćǀ Ŋ̇ ćïƴ˸˯˱˸ǃå ƓȻƓ˷ǀȺ èåā Ü ćï ċƼ  Ɏ˦˯˴ǆ ƴ ƗḪïƓ˵˸ǃå
Ɨ ʹ˸˯˱˸ǃå  ̪ā Ĉǆ Ɨǌƞ í˦ƞā ć˯ ć˳ ĉĊ˶ ć˶ Ŋ˯ǃƓȺ Ɨ Ŋ˵ǃå Ɲǆå̇ˮǃ ɖ˻˴ ˹Ǒƶ˸˯˱˸ǃå Ɨǂå̇  .ƗƶȺå̇ ǃå Ɨ ƙ̇ ˸ǃå ǑƼÝ  ßƓƞÿƓ˯˻ǃà è  ) Ɨ ˴˹ƕ11  (%
 ĆĊɆḧǃ  Ɠ˸ǌ˹ǆÝ   Ĉǋ ć˸  :Ɠ Ŋ̠ǃå ̇˻Ƽ˦ƙ ċƵ  ƴ ˱˵ƙā ǑǃƓ˸ǃå ˤ˥˻ƵĉĊ˦˯ɣ ǃ˸åā Ü ćï ċƼ ć˦ǃå ƴ ċƵ Ŋ˵ǃå Ɨ˸ǋƋȺ ǑǑƶ˸˯˱˸ǃå Ɨǂå̇  .Ɨ˴ǆƓ˳ǃå Ɨ ƙ̇ ˸ǃå ǑƼ Ý  
ßƓƞ  èƗ ǃà   Ŋ˵ǃåā ƴ˸˯˱˸ǃå Ɨǆ̠Ƥ ƗƼƓǀƛ ̊ɂ̊ƶƙ) Ɨ ˴˹ƕ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇7.5  Ɨ ƙ̇ ˸ǃå ǑƼā Ü(%ƗƪíƓ˴ǃåÝ  ßƓƞ ĈƗƶɁïá è   èƓ ǃà  

) Ɨ ˴˹ƕ1.9  :Ǒǋ (%ã  çíƓƽ˯ƪǚǃ ƴ˸˯˱˸Ǆǃ ƗƮ̇ ƽǃå ƗơƓƙ  ˥ǆÿƓɜǆã  ƗƶǆƓ˱ǃåā Ü ŋ̠ǃå æïƓ˱ƙ ˥ǆ çíƓƽ˯ƪǙå ćā Ŋ˵ǃå ǑƼ ý  Ɨǂå̇
Ɨ ʹ˸˯˱˸ǃå  Üм Ŋɣǃå èåï̠ƿ ˥ǆ çíƓƽ˯ƪǙå ćǄ ć  ƗƗ ʹ˸˯˱˸ǃå ƗḪïƓ˵˸ǃå ˚ɂ̊ ƶƙ ǑƼм ̪Ɠƪåï˗ƕ þƓ ʿǃå  èÿƋ˵Ⱥ   Ĉƪ Ĉˮ Ŋ˵ǃå ̊ɂ̊ƶƙ Ɇ Ɨǂå̇
Ɨ ʹ˸˯˱˸ǃå Ĉɂā . ċ˸ ĉḧ Ĉ˥   ćá ċÿ   ĈȻ ċƶ ć̊ Ĉ̊˻Ḫ̇ƙ Ɏ    ǏǄƵ ˥˻ḪïƓ˵˸ǃå ̲Т ̶Ϧ ̴ϱ    дв ϸтϾвЮϜ Ŋ˯ǃå èå˦˹ƿ ĈƮå˦  Ɇ Ŋƪ˓ǆā ƗƶǆƓ˱ǃå ˥˻ƕèƓ˴  ƴ˸˯˱˸ǃå    Ǐǃã

13; 13%

11; 11%

9,4; 10%

9,4; 9%

9,4; 9%
9,4; 9%

9,4; 9%

7,5; 8%

7,5; 8%

5,7; 6%
1,9; 2%1,9; 2%1,9; 2%1,9; 2%

 Йв ЬЊϜмϦЮϜ ϤϜмжЦ дв ϸтϾвЮϜ ϱϦТ
ЙвϦϮвЮϜ

тЂ двЎ ϣтЛвϦϮвЮϜ ϣЪϜϼІЮϜ дтвЎϦ ϤϝЂϝ
ϣЛвϝϮЮϜ ϤϝтϮтϦϜϼϦЂϜм

ϦϮвЮϜ ϣвϸ϶ ϤϝтЮϝЛТм ϣАІжϒ РтϪЪϦЙв

оϸЮ ϣтЛвϦϮвЮϜ ϣтЮмϔЂвЮϜ Ѐϲ ϣтвжϦ
ϣϠЯАЮϜ

ЙвϦϮвЮϜ ϝтϝЎЧϠ ϤϜϼϼЧвЮϜ АϠϼ

ϣтЛвϦϮвЮϜ ϣЪϼϝІвЮϜ омϦЂв ЙТϼ

вϜϼϠЮ ХтЂжϦЮϝϠ ϣЊЊ϶Ϧв ϣлϮ ϸмϮм ϭ
ϣтЛвϦϮвЮϜ ϣЪϜϼІЮϜ

мАϦвЮϜ ЙтϮІϦм сЮϝвЮϜ аКϸЮϜ ϼтТмϦдтК

ϣтЛвϦϮвЮϜ ϣЪϜϼІЮϜ ϣтвкϓϠ сКмЮϜ ЙТϼ

ϣЪϜϼІЮϜм ЙвϦϮвЮϜ ϣвϸ϶ ϣТϝЧϪ ϾтϾЛϦ
ϣтЛвϦϮвЮϜ

дв ϢϸϝУϦЂыЮ ЙвϦϮвЯЮ ϣЊϼУЮϜ ϣϲϝϦϜ
ϣЛвϝϮЮϜ ϣтжϝЪвϜ

ЪϜϼІЮϜ сТ ЬмϸЮϜ ϞϼϝϮϦ дв ϢϸϝУϦЂъϜ ϣ
ϣтЛвϦϮвЮϜ

тϾЛϦ сТ ϣϠЯАЮϜ ϤϜϼϸЦ дв ϢϸϝУϦЂъϜ Ͼ
ϣтЛвϦϮвЮϜ ϣЪϼϝІвЮϜ
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 Ŋ˵ǃå ̊ɂ̊ƶƙ ǑƼ Ɠǌ˯˻ ǋ˸á ĉã ÝƗ́˸˯˱ ǃ˸å Ɨǂå̇ ċî   ĉã Ŋÿ   Ŋ˯ǃå ƴ˱ ƙ˵ ĈƮå˦ ć̇ˮƵ Ɇ   ćƼ ċ˯ ĉƠ  ƪ èå˦˹ǀǃåā ɆƑƓƪ˦ǃå ˥ǆ ˗ɂ̊ ˸ǃå Ĉ ć˵ ĉĊ˱ Ĉƴ   Ŋƪ˓ǆ  èƓ˴
ƴ˸˯˱˸ǃå  ƗƽǄ˯˳˸ǃå   Ŋ˯ǃå ǏǄƵ ĈƮå˦ ĉǃ ƗƶǆƓ˱ǃå ƴǆ Ɇ ć˯ ć ĈíƓ  ˥ǆ çíƓƽ˯ƪǙåā èå̇ ˮ˳ǃå ýǈƓɜǆãèƓ  ÝƗƶǆƓ˱ǃå   ćǕå ċǆ Ĉ̇ ćƪ ɏ̆ǃå  Ĉ ćƶ ĉĊ̊ Ĉð   ɍíƓ ǆ
 Ŋ˵ǃå Ŋ́˸˯˱˸ǃå Ɨǂå̇Ɨ ƗƽǄ˯˳˸ǃå  Ĉǆ ć˲ ĉĊǀ Ąǀ úå˗ǋá Ɠ ćƙā ƗƶǆƓ˱ǃå ć˦ ŋƞ ĉƙƓǌƓǌ ǑƼā Ü ĉ̞ƿ˦ǃå ĉǊĉ˴ƽǈ   ćƪ Ĉ ć˲ ĉĊǀ Ĉɖ  Ĉï Ǌǃã Ǐƶ˴ƙ Ɠǆ ċâ ćɂ ĈƗ  ĈƵ ć˸ ÿƓ2040 . 

10.  ŉ˭ǁäĀ çƑƜƑ˭˭˷ƨǗä çƑ Ƭˤ 

ƪƋƙƓĄ˴  ã ćƪ Ɠǆ Ǐǃ ćˮ ćɖ ĈȻ Ü ċ˸ ĉḧ Ĉ˥   ĈêƓ˯˯˹ƪǙå   ćá Ŋÿ    Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ƕ  ǑƼ Ĉƶǃå èƓƶǆƓ˱ǃå ć˸ ĉǈƓ Ŋ Ŋ˵ǃå ̇ɂ˦ɣ ǃ˯ Ǐƶ˴ƙ Ɨ Ɨǂå̇
 Ąǀʿ˲ ƙ Ɨ́˸˯˱ ǃ˸åƓ  Ǖ Ŋ˯ǃå úå̠ǋ Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆå  Ɨ  ĉýǚƤ ˥ǆ ĆïåāíáÝĆçŊ̠ĉƵ    ćá ċƕ ć̇ Ĉð ćǋ  :Ɠ  ƗḪïƓ˵˸ǃå  ƗǄƵƓƽǃå Ŋ˵ǃå Ɲǆå̇ƕ ǑƼƗ ʹ˸˯˱˸ǃå Ɨǂå̇ Ü

ā  é˦˲ ǃå ˃ ˰ḧƙÿƋ˵Ⱥ   Ŋ˵ǃåƗ ʹ˸˯˱˸ǃå Ɨǂå̇  Ü āɆ˸Ƶ   Ŋƶƽǃå ŊǃƓ Ĉƙ Ǒ˯ǃå èƓ ć˴ ĉĊǄ ĈɊ  ˦Ǆ˲ǃå ǏǄƵ ß˦˷ǃå ćḪ xǃ̆Ḫā .Ɨ́˸˯˱ ǃ˸å ý ć˵ ćƽ ĉ̞  
 Ŋ˹ǃå ĈƝƑƓ˯   ćí˦ƞā   ĈƮ Ĉƶ ĆèƓɁ˦ ĆçŊ̠ĉƵ    Ŋ˵ǃå ̇ɂ˦ɣƙ ǑƼƓ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ˮƕ Ɨǂå̇Ý  ƓḪ Ŋɣǃå ǏǄƵ Ɨ˸ȻíƓǂǕå ßƓyǕ ćǄ ć ĉĊ˻˸ȻíƓǂǕåā Ɨ˥˻ Ü

  Ʉƶưā Ŋ˵ǃå Ɨ˸ǋƋȺ ǑƵ˦ǃåƗ ʹ˸˯˱˸ǃå Ɨǂå̇  Üā Ŋ˯ǃå ƗȻíā̠˲ ǆ ĈƮå˦ Ŋ˯ǃåā Ɇ Ŋƪ˓ǆ ƴǆ ɖ˻˴ ˹ƴ˸˯˱˸ǃå èƓ˴ Ŋ˯ǃåā Ü ć˲ ĉĊ̠ ĄƗƼƓưã .ƗǃƓ˸ǃå èƓȻ  
 ćá Üˣǃ˘ǃ ċl ćǌ ć̇ ĉè   Ŋ˹ǃå ĈƝƑƓ˯   ŊǃƓ˲ǃå ĈƗ  èƓ ǃǓå ˞ƶȺ   Ĉ˸ǃå ĉǌ Ŋ˸ Ŋ˵ǃå Ɇ˻ƶƽ˯ǃ Ɨ  Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇  ǑƼƝǆå̇ ƕ   ā ÜƓ Ǆƶǃå èƓƪåï˗ǃå Ŋ˯ǃå ɖ˻ǀ˲ƙ Ɨ ˸˹
 Ĉ˸ǃå ć̠˴˯ ćǆåƗ  Ý ćƙ ć˸ Ŋ˰ ćǄ ċ̞    Ɇ˻ƶƽƙ ǑƼ Ŋ˯ǃå èå˦˹ƿ ĈƮå˦  Ɇā ÜɎ̇ƤǕå èƓƵƓɣǀǃå ƴǆ Ŋ˵ǃå ˥˻˸˷ ƙ ĉư Ɨ́˸˯˱ ǃ˸å Ɨǂå̇ ċ˸ ć˥    èƓƪƓ ƪ

 Ŋ˱ƙå̇˯ƪåāƗƶǆƓ˱ǃå èƓā Ü ĉơ Ɨ˸ ƙ˹ ĉĊ̨  Ɨ ʹ˸˯˱˸ǃå Ɨ ǃā˓˴˸ǃåÜ  ā ćï ċɁ Ĉ˸ǃå Ɋ ćǀ Ŋ̇ƴ˸˯˱˸ǃå ƓȻƓ˷ǀȺ èåï Ŋ˹ǃå ß˦ư ǑƼā . ŊǃƓ˲ǃå ƝƑƓ˯ ÝƗ  
 Ĉƙ ċ˦ ĉƮ ĉĊ̠ǃå Ǒ ĈƗƪåï ĈƗŊǃƓ˲ǃå  ǃƓȺ Ŋ˯ǃƓ  :Ǒ 

¶  ĉƴċƼć̇ĉǃ ÝĆĊ̇˯˸ ǆ˴ ĆɆɜ˵Ⱥ Ɠǌ˸ ǀ˻ƙā ÜƓǄƶǃå èƓƪåï̠ǃå Ɲǆå̇ƕ ̆˻ƽ˹ƙā Ɋɣ ƙ˳ ǑƼ ĄƗŊƼƓḪ ƗŊ́˸˯˱˸ǃå èƓǌ˱ǃå ƗḪïƓ˵ǆ
  ̨ǃƓ˱˸ǃå Ɨɂ˦˷ Ƶ ǑƼ ʕǌ˯ḪïƓ˵ǆ ýǚƤ ˥ǆ Ɨćǆåć̠˴˯Ĉ˸ǃå Ɨ˸ Ŋ˹˯ǃå ɖ˻ǀ˲ƙ ǑƼ þƓǌƪǗåā Ɲǆå̇ˮǃå èƓćƞ̇˳ Ĉǆ çí˦ƞ

 .èƓƶǆƓ˱ǃƓȺ Ɨ ˸ȻíƓǂǕå 
¶  Ŋ˵ǃå Ɇ˻ƶƽ˯ƕ ƗƮƓƤ Ɨ˱ ƙå̇˯ƪå íå̠Ƶãå̇ÝèƓƶǆƓ˱ǃå Ɏ˦˯˴ǆ ǏǄƵ Ɨ́˸˯˱ ǃ˸å Ɨǂ   ćƙ ć˯ ć˷ Ŋ˸ Ĉ˥   ā˙˵ǆƵèƓ   èåïíƓ ǆā

 Ĉƙ ćƶ ĉĊ̊ Ĉð  Ŋ˵ǃå ̝ǈå˦ƞ èƓƵƓˠǀǃå ƴǆ Ɨǂå̇ ƗƮƓ˳ǃåÜ .Ɨ ǆ˦ɜ˲ǃåā 
¶  Ĉǆ ƗƼƓưã ćǀ Ŋ̇ Ŋ˯ǃƓȺ ɖǄƶ˯ƙ ƓǄƶǃå èƓƪåï̠ǃå ǑƼ èåï Ĉ˸ǃå Ɨ˸˹ ć˴ ć̠˯ ćǆå Ĉƪā Ɨ Ĉˮ ĉɆ   ćïā Ɠǌǀʿ˲ ƙ ċɁ Ŋ˵ǃƓȺ ƓǌɣƗ ʹ˸˯˱˸ǃå Ɨǂå̇ ĉǃ Ý ć̇ ċƼ ĉƴ  

 Ɏ˦˯˴ǆ ÿƋ˵Ⱥ ƗƼƓǀ˰ǃåā ǑƵ˦ǃå  .èƓƵ˦ư˦˸ǃå ˣǄƙ 
¶  ĉǃ èƓƶǆƓ˱ǃƓȺ ƗƮƓƤ ç̠ơā ßƓ˵ǈã Ŋ˯Ǆ ć˟ ˥˻ƕ ɖ˻˴ ˹ ćǄ ć  Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɨ Ŋ˯ǃƓȺ ƴ˸˯˱˸ǃåāóƓ˳ǃå ÷Ɠɣǀǃå ƴǆ ÿāƓƶ Ý  

 ŋʕ˯ǌƙ ĉƕ  ć̇ ċɁ ĉɊ  Ŋ̠ǃå ̇˻Ƽ˦ƙā Üƴ˸˯˱˸ǃå èƓƞƓ˯ơƓȺ ʕǌƛƓ˲Ⱥá èƓƵ˦ư˦ǆ ċƵ ĉʕ   .˔ɂï˗˯ǃåā 
¶  ć˟ ƴ˱ ƙ˵ ćǄ ć  ïƓḧ˯ƕǙå èǙƓ˱ǆ ǑƼ óƓ˳ǃå ÷Ɠˠǀǃå ƴǆ Ɨǂå̇ ˵ǃƓȺ Ɨ ʿ ˮˠƙ éƓ˲ȺƋȺ þƓ ʿǃƓȺ Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɨ

 Ŋ˯ǃåā Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆåÝƗ    .ǑǄƶƽǃå ƴƿå˦ǃå ǑƼ Ɠǌǀ ˮˠƙ ˥ɜ˸Ȼ èåßå̇ ƞã Ǐǃã é˦˲ ǃå ǉ˘ǋ ƝƑƓ˯ǈ Ɨ˸ƞ̇ ƙ ǏǄƵ ˤǌˮɂï˗ƙ ƴǆ 
¶  Ĉ˸ǃå ƸǃƓ˸ǃå çíƓɂð ć˳ Ŋ˶ ć˶ ć˟ éƓ˲Ⱥá Ɇɂ˦˸ ǃ˯ Ɨ ćǄ ć ŊƮƓƤ ÜƓǄƶǃå èƓƪåï̠ǃå Ɨ ĄƗ   èƓƞƓ ˯ơƓȺ Ɋ ƙ̇ ƙ Ǒ˯ǃå èƓƵ˦ư˦˸Ǆǃ

 Ĉƙā ƴ˸˯˱˸ǃå ć˲ ĉĊǀ Ĉɖ  Ŋ˯ǃå úå̠ǋá Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆå.Ɨ 
 

11.  ƕƟ˗˭ƾ˶ǁä çƑƨäî˕ǁä 
¶  ćƙ ć˶ ŋ˦ Ĉǆ èåï ċ˵ ĉ̇ ć˟ ǑƼ ćǄ ćÿƋ˵Ⱥ Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɨ  Ŋ˵ǃå ćíā Ɨ́˸˯˱ ǃ˸å Ɨǂå̇ ċā ĉï ĉǋ Ŋ˯ǃå ɖ˻ǀ˲ƙ ǑƼ ʕ Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆå .Ɨ 
¶  Ĉǆ Ɨƪåïí ćǀ ćïƓ Ŋ˵ǃå Ɇ˻ƶƽƙ ǑƼ Ɨ˸ǃƓƶǃå èƓƶǆƓ˱ǃå æïƓ˱˯ǃ ƗǈƓǌ˻Ƽ Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ˮƕ Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇. 
¶  ćƙ ć˶ ŋ˦ Ĉǆ ï ć̇˯ǀ Ŋ˵ǃå Ɇ˻ƶƽ˯ǃ ë Ɨ ʹ˸˯˱˸ǃå Ɨǂå̇ ǑƼ Ɲǆå̇ ƕƓ Ǆƶǃå èƓƪåï˗ǃåÝ  Ŋ˯ǃå úå̠ǋá ß˦ư ǑƼ Ĉ˸ǃå Ɨ˸˹ ć̠˴˯ ćǆå.Ɨ 
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Ƥ ÜǑƑƓ˹ǌǃå˗ǃƓ  Üɏ˗˸˲ ǃå Ü˗˸ơ ï ÜǑǄǋ˘ǃåā Üƴ Ɂ  )2023  ǑƼ ƗǈƓ˸Ĉƶǃå èƓƶǆƓ˱ǃå ǑƼ Ɨ́˸˯˱ ǃ˸å Ɨǂå̇˵ǃå èƓǄɣ˯ǆ ̇Ƽå˦ƙ Ɨƞïí .(
  .ʕǄƶ˯ǃå çí˦ƞ ÿƓ˸ưā Ǒ˸ȻíƓǂǕå íƓ˸˯Ƶǚǃ ƗǈƓ˸Ĉƶǃå Ɨ˭˻ǌǄǃ Ɨ˴ƪ˓ ǃ˸å ̇˻ǒƓƶ˸ǃå ß˦ư éƓ˲Ⱥǖǃ Ɨ ˸ȻíƓǂǕå ƗǄ˱˸ǃå

Ǒ˸Ǆƶǃå ˙˵˹ǃåā Ü53. 46-75.  Doi: https://doi.org/10.52132/Ajrsp/v5.53.3 

þǚ˴ǃå˗ˮƵ Üþǚ˴ǃå˗ˮƵ  ) .Ǐƽˠ˶ǆ2008  Ɨǌƞå˦ǆā ƗƼ̇ ƶ˸ǃå ƴ˸˯˱ǆ èƓ Ǆˠ˯ǆ Ɨ ˮǄ˯ǃ ǑɁ̇ ƶǃå ÿƓ˴ǈǗå íå˗Ƶɀā Ɨ ƪåï˗ǃå ƝǋƓ˹˸ǃå .(
Ɨ˸ǃ˦ƶǃå ˙˶Ƶ èƓȻ˗˲ƙ.   ̟ǃƓ˰ǃå ɏ˦˹˴ǃå Ǒ˸Ǆƶǃå ̇˸ ƙ˓˸ǃå-    Ɨǌƞå˦˸ǃ ǑɁ̇ ƶǃå ˥˟˦ǃåā ˙˶ǆ ǑƼ ǑƵ˦˹ǃå ˤ Ǆƶ˯ǃå ˙ɂ˦ˠƙ

 ÜƗ˱ ƙå̇˯ƪã Ɏâï . Ɨ˸ǃ˦ƶǃå ̇˶ Ƶ ǑƼ Ɇ˸ƶǃå û˦ƪ èƓǄɣ˯ǆÜ Ɨ ʸ˦˹ǃå Ɨ Ɂ̇ ˯ǃå Ɨ Ǆǂ1 Ü36 -  68. 

  ) .˥˻˸ƪƓȻ Ü˕ơ˗ǆā .˕ơ˗ǆ Ü˙˶˹ǃå ˦ƕá2017  Ü(Ɠǌǆ˦ǌƽǆ Ɨǆå˗˯˴˸ǃå Ɨ ˸˹˯ǃå-  ƓǋíƓƶȺå-  ǏǃāǕå Ɨƶ ˠǃå ÜƓǌƙå̇ Ƭ˓ǆ Ü
.˙˵˹ǃåā ˔ɂï˗˯Ǆǃ Ɨ Ɂ̇ ƶǃå ƗƵ˦˸˱˸ǃå 

       ) å˦ɜƪǙå2019  .(  ç̇ ˵ǈƗ ˸ Ǆƿã èƓǌƞ˦ƙā Ɨ ˸ǃƓƵ ûƓƼà :Ɨ Ɂ̇ ƶǃå Ɨǀˠ˹˸ǃå ǑƼ Ɨ ˸˹˯ǃå Ɇƞá ˥ǆ Ɠ ƞ˦ǃ˦˹ḧ˯ǃå.    ƗȻíƓ˶˯ƿǙå Ɨ˹˱Ǆǃå
ÜƓ ƪà ǑɁ̇ ƺǃ Ɨ ʸƓ˸˯ƞǙåā  .ç˗˲˯˸ǃå ˤǆǕå 

) .˗˸ơá ˗˸˲ǆ ā ˗˸˲ǆ ,ɊǄ˴ǆ ýà2022  ˣǄ˸ǃå ƗƶǆƓ˱Ⱥ Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɲǆå̇ ˮǃ Ɨ ˴ƼƓ˹˯ǃå çï˗ǀǃå ˥˻˴˲˯ǃ Ɨơ̇ ˯ǀǆ Ɨ ˱ ƙå̇ ˯ƪå .(
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:ϣугЦϽЮϜ ϣугуЯЛϧЮϜ ϤϝЋзгЮϜм ϝуТϜϽПϯЮϜ бЯК   

 ϝтϜϿгЮϜЉЦϜнзЮϜм  ϣЂϜϼϸϬϺϝгж 

:сϮϼнзА ̭ϝзЃϲ ϣуЯЪ ̪ϣϫϲϝϠ ϢϺϝϧЂϒ  анЯЛЮϜм днзУЮϜм ϤϝПЯЮϜϣужϝЃжшϜ-ЬнЯв ϥтϒ ϣЛвϝϮ ̪ϽкϾ еϠϜ ̪ϽтϸϝЪϒ.  

:сЧϦϝК ϣтϸϝж  .дϜнГϦ ̪рϹЛЃЮϜ ЩЮϝгЮϜ ϹϡК ϣЛвϝϮ ̪ϣужϝЃжшϜ анЯЛЮϜм ϞϜϸфϜ ϣуЯЪ ̪ϣϫϲϝϠ ϢϺϝϧЂϒ 

ϖ мϹуЪ букϜϽϠ:  ϺϝϧЂϒϩϲϝϠϣужϝЃжшϜ анЯЛЮϜм ϞϜϸфϜ ϣуЯЪ ̪ ̪ϽкϾ еϠϜ ϣЛвϝϮ ̪ϽтϸϝЪϒ. 

:рϝЃЫЂϒ ϣгтϽЪ ϞϜϸфϜ ϣуЯЪ ̪ϣϫϲϝϠ ϢϺϝϧЂϒ  ̪ϽкϾ еϠϜ ϣЛвϝϮ ̪ϣужϝЃжшϜ анЯЛЮϜм.ϽтϸϝЪϒ 

Abstract:  

Geography is an interdisciplinary science that studies the human being and the earth in 

the context of complex interactions, intersects with several disciplines on different research 

issues, and supports other disciplines' methodological tools, such as statistics, mathematics, 

engineering, and media, and is thus undoubtedly accompanied by scientific and technical 

developments accompanying scientific progress, in terms of teaching methods, training and 

research methods. In this context, the geography people of the University of Morocco have 

found themselves as compelled as they are in the world, in the wake of the Coronavirus 

pandemic, COVID-19, to engage extensively in the use and adaptation of digital methods to 

the characteristics of the educational and formative process of geographical specialization. 

This was an occasion for many Moroccan university institutions to engage in the use of 

interactive digital education platforms in order to cover the teaching and training needs of 

students as the educational process ceased. These platforms include: Google Classroom, 

Google Meet, and Moodel. They vary in terms of their possibilities for teaching and 

communicating remotely with different categories of students. Although these electronic 

platforms have responded to the requirements of the teaching methodology of some units, 

particularly theory, they still have limited responsiveness and compatibility with the 

particularities of applied geographical materials, which calls for the search for methods that 

are more responsive and compatible with the specificities of some subjects that may require 

special programs and specific tools. Thus, through this research paper, we will undertake a 

comparative study of these three electronic platforms in the field of distance learning by 

highlighting some of the practical models tested in geography divisions, highlighting their 

positive aspects on the one hand, and diagnosing their shortcomings that prevent the 

achievement of some of the educational objectives at the level of some of the basic units of 

geographical composition on the other.  

 

Keywords: Moroccan university, curriculum development, methodological tools, 

digital education platforms, distance learning. 
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 :ϩϳϡЮϜ ϣвϹЧв 

  ϢϿуггЮϜ ϤϝуЊнЋϷЮϜ еуϠ ев дϒ ЩІ ъЮϝуТϜϽПϯЯ    рϻЮϜ сУуЮϓϧ̮ЮϜ бЯЛЮϜ ЩЮϺ ϝлжϒ дϝЃжшϜм ЌϼцϜ анЯК ХЃж егЎ

  ЀϼϹтЌϼцϜ  дϜϽгЛЮϜм дϝЃжшϜм  ̪ϣϡЪϽв ЭКϝУϦ ϤϝЦыК ϼϝАϖ сТ  бϪ евм    Ьнϲ ϣуТϽЛв ϤϝЋЋϷϦ ϢϹК Йв ЙАϝЧϧт

м ̪ϣУЯϧϷв ϣуϫϳϠ ϤъϝЫІϖϠ ϹжϝЃϧтϣуϯлзв ϤϜмϸϓ  ̫оϽ϶ϒ ϣугЯК ЬнЧϲ сТ ϢϽЫϧϡв   ϣЂϹзлЮϜм ϤϝуЎϝтϽЮϜм ̭ϝЋϲшϜ бЯК Эϫв

  ЉЋϷϦ нлТ бϪ евм ̪ϤϝувыКшϜмм ϣугЯК ϤϜϼнГϦ ев ϨϹϳт ϝгЮ ϟЪϜнв сТϽЛвϹЧϧЯЮ ϣЧТϜϽв ϣузЧϦсгЯЛЮϜ а  сзЧϧЮϜм  пЯК ̪

 ϟтϼϹϧЮϜм ЁтϼϹϧЮϜ ФϽА онϧЃв    .ϩϳϡЮϜ ЭϚϝЂммϽПϯЮϜ сТϽЛгЮϜ ЭЧϳЮϜ сТ ЭвϝЛЮϜ дϗТ ЩЮϻЮ  сТϜаϝвϒ йЃУж ϹϯуЂ    ϸϹЛϧв бЯК

̪ИмϽУЮϜ ̪дϝЫгЮϜ Ьнϲ ϣЧуЦϸ ϣТϽЛв Ϭϝϧжϖ сТ ϣЊϝ϶ ϣЧтϽГϠ ЭгЛт  ЩЮϺ сТ еуЛϧЃтм Ϡ .пϧІ ϣуϯлзв ϤϜмϸϒм ФϽГ   

ϝуТϜϽПϯЮϜ ϟЛІ ϤϹϮм ̪ФϝуЃЮϜ Ϝϻк сТ  ϢϽГЏв ϝлЃУж ϣуϠϽПгЮϜ ϣЛвϝϯЮϝϠ ̪  Ъ ϣϳϚϝϮ ϽϪϖ пЯК ̪бЮϝЛЮϜ сТ ϝлϦыуϫг

  ϹϯϧЃгЮϜ ϝжмϼнЪ ЀмϽуТCOVID-19АϜϽϷжыЮ ̪    ϤϝуЊнЋ϶ Йв ϣугЦϽЮϜ ЭϚϝЂнЮϜ СууЫϦм ЬϝгЛϧЂϜ сТ  ϤϝϡЯГϧвм

сЋЋϷϧЮϜ дϜϹугЮϜ Ϝϻк сТ еуϫϲϝϡЮϜм ϞыГЮϜ ϢϹϚϝУЮ ϣузтнЫϧЮϜм ϣуϮнОϜϹуϡЮϜ ϣуЯгЛЮϜ.    ϓϯЮ ϹЧТ  ϹтϹЛЮϜ ϣуЛвϝϯЮϜ ϤϝЃЂϕгЮϜ ев

Ϝ пЮϖ ϣуϠϽПгЮϜ ϣуЯКϝУϧЮϜ ϣугЦϽЮϜ буЯЛϧЮϜ ϤϝЋзв аϜϹϷϧЂ̫ϣугтϸϝЪцϜ АϝЂмцϜ сТ ъмϜϹϦ ϽϫЪцϜ ЈнЋϷЮϜ пЯК ϽЪϻж ϤϝЋзв :

Google Classroom  мGoogle Meet  мMoodel зуϠ ϝгуТ ϤмϝУϧϦ сϧЮϜм .  ϩуϲ ев ϝлм ЉϚϝЋϷЮϜ  сϧЮϜ ϤϝужϝЫвшϜ

ϝкϽТнϦ  Ю  ϞыГЮϜ ϤϝϛТ Йв ϹЛϠ еК ЭЊϜнϧЮϜм ЁтϼϹϧЯ  .блϦϜϼϹЦ Рыϧ϶Ϝ пЯК  ̪ϣужмϽϧЫЮъϜ ϤϝЋзгЮϜ иϻк дϒ ϽуОм бОϽЮϝϠ

в  еϧϠϝϯϧЂϜϝл  ϤϜϹϲнЮϜ ЍЛϠ ЁтϼϹϦ ϣуϯлзв ϤϝϡЯГϧгЮ    ϝлжϗТ ̪ϝлзв ϣтϽЗзЮϜ ϝгуЂъ ̪ϹЛϠ еК ϣϠϝϯϧЂъϜ ϢϸмϹϳв ЬϜϿϦ ъ

̪ϣуЧуϡГϧЮϜ ϣуТϜϽПϯЮϜ ϸϜнгЮϜ ϤϝуЊнЋ϶ Йв ХТϜнϧЮϜм    ангК еуϠ СЦϜнгЮϜм ϢϸϝУϧЂъϜм ЭвϝЛϧЮϜ сТ ϤϝϦмϝУϦ ХЯ϶ рϻЮϜ ϽвцϜ

 ̪ϞыАм ϢϻϦϝЂϒ ̪ϣуЯЊϜнϧЮϜ ϤϝузЧϧЮϜ иϻлЮ еуЯгЛϧЃгЮϜнКϹт ϝгв  пЮϖϤϝЧуЛвм ЉЦϜнжм еЂϝϳв ϣЂϜϼϸ   ϣугуЯЛϧЮϜ ϣуЛЎнЮϜ иϻк

ϢϹтϹϯЮϜ    ϣуЯгЛЮϜ ̭Ϝϸϒ еуЃϳϧЮ ϣзЫггЮϜ ЬнЯϳЮϜ ϰϽАм ФϝТфϜ РϜϽЇϧЂϜ ЌϽПϠ ЩЮϺм ̪ϹЛϠ еК ϝуТϜϽПϯЮϜ ЁтϼϹϧϠ ϣЊϝϷЮϜ

ϝлЯЛϯт ϝгϠ ϣуϮнОϜϹуϡЮϜ  Йв ϝЧТϜнϦ ϽϫЪϒЋ϶.ϝлзв ϣужϜϹугЮϜм ϣуЧуϡГϧЮϜ ϝтнЋ϶м ̪ϸϜнгЮϜ ЍЛϠ ϤϝуЊн 

 :ϩϳϡЮϜ ϣуϯлзв 

 ϣуϚϜϽЧϧЂϜ ϣЂϜϼϸ ϭϚϝϧж бтϹЧϦ ϣуϫϳϡЮϜ ϣЦϼнЮϜ иϻк амϽϦ-  аϝлгЮ ϣϡЃзЮϝϠ ϣугЦϽЮϜ ϤϝЋзгЮϜ ЉЦϜнжм ϝтϜϿв Ьнϲ ϣжϼϝЧв

ϯЮϝϠ ϝуТϜϽПϯЮϜ ϟЛІ сТ етнЫϧЮϜм ЁтϼϹϧЮϜ  ЩЮϺ ЭϮϒ ев .ϣуϠϽПгЮϜ ϤϝЛвϝϝжϹгК  ϖϞϜнϯϧЂϜ пЮ    ев ϣзуК иϻк ϞыАм ϢϻϦϝЂϒ

Ϡ ϟЛЇЮϜЮϜ ев ϸϹЛϤϝЛвϝϯ  ев ЭЪ сТ ϣуϠϽПгЮϜ дϜнГϦм ϽтϸϝЪϒм ̭ϝЏуϡЮϜ ϼϜϹЮϜм АϝϠϽЮϜ   ̶Ϯмм ϢϽГузЧЮϜм ЅЪϜϽвм  ϢϹ  ϢϹтϹϯЮϜм

ϣГтϽ϶)  бЦϼ  1(ϣЯϛЂцϜ ϥϲϽА ϩуϲ ̪    оϹв ЬнϲблЮϝϡЦϖ  ЮϜ пЯКзгϨыϫЮϜ ϣужмϽϧЫЮъϜ ϤϝЋ  ъϝгЛϧЂϜ ϽϫЪцϜ  ̭ϝзϪϒ ЩЮϺм ̪

ЁтϼϹϧЮϜ ϤϝуЯгЛЮ блϦϽІϝϡв  мϹЛϠ еК етнЫϧЮϜϝкϹЛϠ ϝв мϒ сϳЋЮϜ ϽϯϳЮϜ ϢϽϧТ Ьы϶ ̭ϜнЂ ̪ сЛвϝϯЮϜ бЂнгЮϜ ̭ϝзϪϒ рϒ ̫

2020-2021 ̳ж сϧЮϜ ϣуЯгЛЮϜ ϞϼϝϯϧЮϜ ЍЛϠ пЯК ̭нЏЮϜ БуЯЃϦ ев ϣЂϜϼϹЮϜ ϥзЫв .РнУЊ сТ ϤϻУ  ЩЮϝЃв   ϟЛІ

  ̪ϝуТϜϽПϯЮϜмϥглЂϒ  ϝЏтϒ   РϜϹкцϜ ЍЛϠ ХуЧϳϦ дмϸ ЬнϳϦ сϧЮϜ ϝлЋЦϜнж ЉуϷЇϦм ̪ϣлϮ ев ϣуϠϝϯтшϜ ϝлϡжϜнϮ ϾϜϽϠϖ сТ

сТϜϽПϯЮϜ етнЫϧЮϜ сТ ϣуЂϝЂцϜ ϤϜϹϲнЮϜ ЍЛϠ онϧЃв пЯК ϣуϮнОϜϹуϡЮϜ ̪ .оϽ϶ϒ ϣлϮ ев 
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 бЦϼ ϣГтϽ϶1ϒ ЙтϾнϦ :ϸϜϽТ  ϜϣЂмϼϹгЮϜ ϣзуЛЮ  ϟЃϲϝлуЮϖ днгϧзт сϧЮϜ ϤϝЛвϝϯЮϜ 

 
  ϢϼϝвϦЂϜ :ϼϸЊвЮϜ  ̪ϣтвЦϼлр-нлнм 

1.  ϝуТϜϽПϯЮϜ бЯК ̵нГϧЮϜм сКнЎнгЮϜ ϸϹЛϧЮϜ еуϠ :сϯлзгЮϜ ϼ 

  ̪ϣзкϜϽЮϜ ϣугЦϽЮϜ ϤϜϼнГϧЮϝϠ ϝуТϜϽПϯЮϜ ϣЦыК еК ϩтϹϳЮϜ ЭϡЦ  мϹϡт  Ϝϻк ϤϝуЊнЋϷЮ ФϽГϧж дϒ ϣтϜϹϠ ϹуУгЮϜ ев йжϒ

  дϜϹугЮϜ  рϒ ̫йЃУж сТϽЛгЮϜ  РϝЇЫϧЂϜйϧϡуЪϽϦ  ϦϝжнЫвмϣуТϽЛгЮϜ йϦϝуЊнЋ϶м й  .бЯЛТ   йϧжнзуЪм йϧЛуϡА ϟЃϳϠ ϹЛт ϝуТϜϽПϯЮϜ

ЉЋϷϧЮ ъϝϫв  ϹтϽТ  ̪ϣуКϝгϧϮъϜ анЯЛЮϜ сТ  йϧЂϜϼϸ ϱгЃϦ ̪   ев ϟжϜнϮ пЯК РнЦнЮϝϠ  еК ϟтϼϹϧЮϜм буЯЛϧЮϜ ϤϝЧуЛвм ϝтϜϿв

  ϹЛϠсТ  ϼϝАϖ   ϞϼϝЇв еуϠ ЭЊм ϣЧЯϲм сϡуЪϽϦ бЯК ϝуТϜϽПϯЮϝТ .ϞϽПгЮϝϠ сЮϝЛЮϜ буЯЛϧЮϜ ϤϝЃЂϕгϠ ϣуϮнОϜϹуϡЮϜ ϣвнЗзгЮϜ

  .ϣЪϽϧЇв ϤϝКнЎнв Ьнϲ оϽ϶цϜ Йв сЧϧЯтм пЮмцϜ ϭкϝзв ЭгЛϧЃт ̪ϣуКϝгϧϮъϜм ϣуЛуϡГЮϜм ϣтϼнЋЮϜ анЯЛЮϜ ев ϢϹК

ϣтϿЪϽгЮϜ йϧтϝО    нкϣЂϜϼϸ    ϽЊϝзКм дϝЃжшϜ еуϠ ϣгϚϝЧЮϜ ЭКϝУϧЮϜм БϠϜϽϧЮϜ ϤϝЦыКϣϛуϡЮϜ  ϣужϝЫгЮϜ бϚϜϸ АϝϡϦϼϜ пЯК нлТ .

ЙгϧϯгЮϜ ϤънϳϦм ϤϜϼнГϧϠ  ̪ϣлϮ ев  Ϝ ϸϜϹКϖ етϸϝугϠмЌϼцϜ ϢϼϝгКм ЬϝϯгЮ    ̪мϹуЪ букϜϽϠϖ) оϽ϶ϒ ϣлϮ ев2010 .(

ϿуϳЮϝТ    сТϜϽПϯЮϜ  рϻЮϜ сжϝЫгЮϜ ϼϝАшϜ Эϫгт  ϢϽкϝЗЮϜ бЮϝЛв йуТ ϹЃϯϧϦ  ϹЛт ϝгЪ ̪ϝкϽЊϝзК ϤыКϝУϦм ϣуТϜϽПϯЮϜ  ϣуЊϝϷЮϜ

 Ϡ ϣгϧлгЮϜ ϣуТϽЛгЮϜ ϤϝЋЋϷϧЮϜ еуϠ ев ϝуТϜϽПϯЮϜ бЯК ϿугϦ сϧЮϜ ϣЃуϚϽЮϜ  анЯЛТ ϜϻЮ .дϝЃжшϜм ЌϼцϜ  дϗ  сТ ЭгЛЮϜ Ϝϻк
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  сЏϧЧт сТϽЛгЮϜ ЭЧϳЮϜЭуЯϳϦм ̪ϣужϝЫгЮϜ ϣвнЗзгЮϜ ϤϝжнЫв СЯϧϷв еуϠ ϣЮϸϝϡϧгЮϜ ϤϝЦыЛЮϜ АϝгжϓϠ аϝгЮшϜ    ϣЯКϝУЮϜ ϤϝуЮфϜ

̪ϝлгЂϽϦ сϧЮϜ ЬϝЫІцϜм ̪ϝлуТ  ϝлзК ХϫϡзϦ сϧЮϜ СϚϝДнЮϜм  ϝкϽуПϦм ̪ϣтϽЇϡЮϜм ϣуЛуϡГЮϜ ϽЊϝзЛЮϜ еуϠ БϠϜϽϧЮϜ йϮмϒ ϸϹЛϦ дϖ .

м дϝвϿЮϜ сТетϸϝув ИϝЃϦϜ пЮϖ оϸϒ ϹЦ ̪ϣЮϸϝϡϧгЮϜ ϝлϦϜϽуϪϓϦм ̪дϝЫгЮϜ  ϣуТϜϽПϯЮϜ ϤϝЂϜϼϹЮϜ ̪  мϝлКмϽТ ϽϪϝЫϦ пЮϖ ̪ м ИнзϦ  

ϜнвЛуЎϝл ̪ мϝлЯгК ϭкϝзв ϸϹЛϦ  ЁтϼϹϧЮϜм ϩϳϡЮϜ сТϜϻк .  цϜ  ϽвЬϝгЛϧЂϜ пКϹϧЂϜ  ϣуϯлзв ϤϜмϸϒм букϝУв  ϣϫтϹϲ ϤϝузЧϦм 

ϣКнзϧв  ЭЊϜнϧЮϜ ЭулЃϧЮ  сϮнОϜϹуϡЮϜ  ϣуТϜϽПϯЮϜ ϣТϽЛгЮϜ ЭЧжм ̪ м  ϣгϪ евм ϝлЮнЛУв ϾϜϽϠϖ пЯК ЭгЛЮϜ ϝлЛУж    БуГϷϧЮϜ сТ

  пϧІм сжϝЫгЮϜЮϜ  Ϝϻк .ϣтнгзϧЮϜ ϭвϜϽϡϦ пϳзгЮϜϧсТϜϽПϯЮϜ ев ϟЯГ ̪ ϝЛϡА ̪  ϧϠ аϝгЮшϜсТϜϽПϯЮϜ ЀϼϹЮϜ БГ϶ ЭуЊϝУ   рϽЗзЮϜ  

йϦϝтϝУЪм  ϣуЧуϡГϧЮϜ   ϣуЯгЛЮϜ иϸϝЛϠϒмЩЮϺм ̪  ϺϝϧЂцϜ еЫгт рϻЮϜ ϼϹЧЮϝϠ    ϣуУуЫϠ ϝлУуДнϦ евϣЮϝЛТ    ϼϝАϖ сТ ϤϝϡтϼϹϧЮϜм ЀмϼϹЮϜ

т сϧЮϜвϹЧϝл ϠыГЮй . 

   СзЋЮϜ :еуЃуϚϼ еуУзЊ пЮϖ ϝлУзЋж ϝзЯЛϯϦ ϣуЛвϝϯЮϜ ϣугуЯЛϧЮϜ ϝзϧвнЗзв сТ ϣЂϼϹгЮϜ ϣуТϜϽПϯЮϜ ϸϜнгЮϜ ϣЛуϡА дϖ

 ϤϝтϽЗзЮϜ ϝлЮы϶ ев еЧЯ̳Ϧ ϩуϲ ̫ϝуТϜϽПϯЮϜ сТ ЉЋϷϧЯЮ рϽЧУЮϜ ϸнгЛЮϜ ЭЫЇ̳Ϧ сϧЮϜ ϸϜнгЮϜ ев ϣКнгϯгϠ ХЯЛϧт ЬмцϜ

ϾыЮϜ ϤϜϼнЋϧЮϜм букϝУгЮϜмЮ ϣв ϟжϜнϯЮϜ Ьнϲ иϸϜнв ϼнϳгϧϧТ ̪сжϝϫЮϜ СзЋЮϜ ϝвϒ .сТϜϽПϯЮϜ ЬϝϯгЮϜ ϽкϜнД ϣЂϼϜϹ

ЁϳЮϜ ϞϝЃϧЪϜ ϝлϚϜϼм ев РϹлЮϜ ̪етнЫϧЮϜм ϣЂϜϼϹЮϜ сТ ϣужϜϹугЮϜм ϣуЧуϡГϧЮϜ  сϚϜϽЧϧЂъϜ-сУЊнЮϜ-  сЯуЯϳϧЮϜ  Ьы϶ ев бЯЛϦ

сТ ϣтϼмϽЏЮϜ ϤϝтϝУЫЮϜ  сТϜϽПϯЮϜ ϭлзгЮϜ  йϦϜмϸϓϠ ЬϝПϧІъϜм йϦϜнГ϶ ϻуУзϦ пЯК ϟтϼϹϧЮϜм ϽкϜнЗЮϜ СузЋϦ ϽЃу̳т ϝгв ̪

ХуЦϹϦм ϣуТϜϽПϯЮϜ  еуϡϦм ϝлЋϚϝЋ϶  ϝлϦънЮϹв  .ϜϻлЮ    ϝуТϜϽПϯЯЮ сТϽЛгЮϜ ЭЧϳЮϜ ϤϝуЊнЋ϶ дϖ ЬнЧЮϜ еЫгтϦϸϹϳϧ   сТ

ЮϜ ев ϣКнгϯвϽутϝЛг  етнЫϧЮϜм ЁтϼϹϧЮϜ сТ ϤϝузЧϧЮϜм ЭϚϝЂнЮϜм  ϩϳϡЮϜм  ϣЊϝϷЮϜ  йϠ ̪  пЯК бϧϳт ϝгв  ЭПϧЇ̳гЮϜ  Ϡ ЀϼϹЮϝ

сЛвϝϯЮϜ сТϜϽПϯЮϜ ГГ϶ сТ ϟуϯϧЃт дϒй ϧЮϜϣугуЯЛ зтнЫϧЮϜмϣу ϡтϼϹϧЮϜмϣу ЮЩЯϦ йЎϽУϦ ϝг ЮϜϤϝϡЯГϧг. 

  йЯЛЮм ϹуЪϓϧЮϜ ϹуУгЮϜ ев  Ϡϓ ϼнГϦ ев ϝуТϜϽПϯЮϜ бЯК йПЯϠ ϝв д  ϽЊϝЛгЮϜ йЯЫІ сТ ̪ ϭлзгЮϜм ИнЎнгЮϜ онϧЃв пЯК ̪ 

сТϽЛв бЪϜϽϦ ϹуЮм нк  сзО   ̲Ϧ ΖЋϳ  ЭϽϡК  ЭϲϜϽв    ϤϹϧвϜпЮϖ  сЮϜнϲ  ̪евϿЮϜ ев еужϽЦ   блгукϝУв днуТϜϽПϯЮϜ ϝкϽϡК ϼнА

мϣуϯлзгЮϜ блϦϜмϸϒблЮмϝзϦ ̭ϝзϪϒ ̪  ЮϝтϝЏЧ  дϝЃжшϜм ЌϼцϜ  дϜϽгЛЮϜмЩЮϺм ̪    Э϶ϜϹв ϽϡК  ϣуКϽТ  ̪ϣуЛуϡА) ϣϡЛЇϧв ̪ϣужϝЫЂ

 )  ϤϝжнЫгЮϜ  ЀϼϹϦ  ϝлжϒ  рϒ  ̫(...ϣуКϝгϧϮϜ  ̪ϣтϸϝЋϧЦϜcomposantes)  ϤϝуЮфϜм  (mécanismes  ϤϜϽлЗгϧЮϜм  (

(aspects)  ϤϝЦыЛЮϜм  (relations).  мЮ  дϒ ϝуЛуϡА дϝЪ ϹЧ ϨϹϳт  ЩЮϺ   ϝКнЎнв ̪сТϽЛгЮϜ ЉЋϷϧЮϜ Ϝϻк сТ ϣуКнж ϤыЧж

м ̪ϜϽЫТм ϝϯлзвм ̳тЫϟЃ  йуТ еуЯвϝЛЮϜ    сТ ϣЛЂϜм ϣϠϽϯϦ  ϝв ЬϝгЛϧЂϜϜЭуЯϳϧЮϜм ϩϳϡЮϜ сТ ϤϜмϸϒ ев блвϝвϒ ϹϯϧЂ   букϜϽϠϖ)

  ̪мϹуЪ2021( ϭлзгЮϜ ϤϜмϸϓϠ еууТϜϽПϯЮϜ ϣжϝЛϧЂϝϠ ϣуϯлзгЮϜ ϢϼнϫЮϜ ϣЯϲϽв ϝкϹЛϠ ϝвм ϤϝзуЃгϷЮϜ ϤϜнзЂ ϥЯЫІ ϹЧТ .

  ϣϮϻгзЮϜм ϣвϹЧϧгЮϜ ϣуЎϝтϽЮϜ ϤϝЂϝуЧЮϜ пЯК сзϡгЮϜ сϚϝЋϲшϜ ЭуЯϳϧЮϜ ϤϜмϸϒ пзϡϦ рϻЮϜ сЛЎнЮϜ)Modélisation( 

ϢϝЪϝϳгЮϜм  )simulation(к ̪ϼнГϦ дϒ пЮϖ ϣТϝЎшϝϠ Ϝϻ  ϣуТϜϽПϯЮϜ ϣуϦϝвнЯЛгЮϜ ϣгЗжцϜ  )GIS ( ϹЦ    ϥϪϹϲϒ  ϝкϼмϹϠ ϝЛЦм

  сТ ϝуϠϝϯтϖаϹЧϦ    ЭϚϝЂмФϝуЃЮϜ Ϝϻк сТ .сжϝЫгЮϜ сЯуЯϳϧЮϜм сГϚϜϽϷЮϜ ЭгЛЮϜ ̪ ̪ϣЛтϽЃЮϜ ϤънϳϧЮϝϠ ϿугϧгЮϜ  днЯвϝЛЮϜ ϹϮм   сТ

ЭЧϲ  ϝуТϜϽПϯЮϜ  ЅкϹгЮϜ аϹЧϧЮϜ ϥЧТϜϼ ϢϹтϹϮ ϤϜϼнГϦ аϝвϒ блЃУжϒ ̫ сКϝзГЊъϜ ̭ϝЪϻЮϜ етϸϝув сТ ̪ м  ϤϝузЧϦ  еК ЭЊϜнϧЮϜ

ϣГЂϜнϠ ϹЛϠ  ϣужмϽϧЫЮъϜ ϤϝЋзгЮϜ ̪ сКϝгϧϮъϜ ЭЊϜнϧЮϜ ϤϝЫϡІм  сТ ϽЗзЮϜ ϢϸϝКϖ ЌϽТ рϻЮϜ ϽвцϜ ̪ЮϜ  ФϽГ  ЭϚϝЂнЮϜм

  сТ ϢϹгϧЛгЮϜ  ЁтϼϹϧЮϜм етнЫϧЮϜмϩϳϡЮϜм ̪ыЮ ϽгϧЃгЮϜ ЭгЛЮϜ  пϳзгЮϜ Ϝϻк сТ АϜϽϷж  йϦϜϹϯϧЃв ϣϡЪϜнвм ϣϠϝϯϧЂъϜ ЌϽПϠ

  ϤϝϡЯГϧгЮ  ϢϸнϮϹЛϠ ϝгуЂъ ̪ϣуЛвϝϯЮϜ ϣузтнЫϧЮϜм ϣугуЯЛϧЮϜ ϣуЯгЛЮϜ  ϹϯϧЃгЮϜ ϝжмϼнЪ ЀмϽуТ ϣϳϚϝϮ ϼнлД ̪   сϧЮϜм ϥгϧϲ  

  ИϾϝзв дмϹϠ  ЙугϯЮϜ пЯКпЯК ЬϝϡЦъϜ  ϤϝузЧϦ  сгЦϽЮϜ бЮϝЛЮϜ  мϒ ϣуЛвϝϯЮϜ ϤϝЃЂϕгЮϜ РϽА ев ̭ϜнЂ ̪ мϒ ϣугтϸϝЪцϜ ϽАцϜ

ϞыГЮϜ.   
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2. уЊнЋ϶ϫϳϡЮϜ етнЫϧЮϜм сЛвϝϯЮϜ ЀϼϹЮϜ Ϥϝс   лϦϝϡЯГϧвм ϝуТϜϽПϯЮϜ сТϝг  ϣуϫтϹϳϧЮϜ: 

рϻЮϜ бЯЛЮϜ ЩЮϺ ск ϝуТϜϽПϯЮϜ ϥжϝЪ ϜϺϖ  ЭПϧЇт  ГϠйϦϝϮϽϷв СтϽЋϦ дϗТ ̪ϣЊϝϷЮϜ йϧЧтϽ  ϣуТϽЛгЮϜ   ϤϝϮϼϹв сТ

дϒ еЫгт ъ ϤϝЛвϝϯЮϜ    ϣуϮнОϜϹуϠ ФϽА ϭлзϠ онЂ бϧт̪ϣАнϡЏв  ϝЏтϒ ̪ ЫϦ ϹуУт ϝгϠм ϟтϼϹϧЮϜм ЁтϼϹϧЮϜ сТ .еуϫϲϝϡЮϜ етн

:ЬϝгЛϧЂъϜ ев еутнϧЃв Ьы϶ ев сЛвϝϯЮϜ сТϜϽПϯЮϜ ЀϼϹЮϜ ϤϝЧуϡГϦ ЬмϝзϦ еЫгт бϪ евм 

  блт ЬмцϜ онϧЃгЮϜ  ϣЛуϡАуϲ ϣϧЃЮϜ йЮнЋТ сТ ϣвϝЛЮϜ ϢϾϝϮщЮ сзАнЮϜ ЩЯЃгЮϜ ϼϝАϖ сТ ЬϝПϧІъϜ  ϸϜнгЮϜ ЀϼϹ̳Ϧ ϩ

  ϣуЂϝЂцϜЮϜ ϤϜϺ ϸϜнгЮϝϠ дϝЛϧЃт ЩЮϺ Йв ϢϜϾϜнвм .ϝуТϜϽПϯЮϜ сТ ϣуЮмцϜ букϝУгЯЮ ϣЃЂϕгЮϜ ϭкϝзгЮϜ ЁтϼϹϧЮ ̪ϣуϯлзгЮϜ ϣПϡЋ

  сТ ϤϝтϝУЫЮϜ ϞϝЃϧЪϜмЬмϝзϦ  ϽкϜнЗЮϜ  ϝлТϝЇЫϧЂϜм ϣуТϜϽПϯЮϜ    сТм ̪ϝужϜϹувм Ϣ̭ϜϽЦ  ̭ϝЋϲшϜм сжϝуϡЮϜ ϽуϡЛϧЮϜм БϚϜϽϷЮϜ ЙЎм

.сТϜϽПϯЮϜ ϩϳϡЮϜ ϭкϝзвм 

 м ̪сжϝϫЮϜ онϧЃгЮϜйϠ сзЛж  рϻЮϜ ϼϝАшϜϦϼϹ  ϣвϝЛЮϜ ϢϾϝϮшϜ ЩЮϝЃв ϤϝзтнЫϦ сТ ϣуЯугЫϦ Ϣϸϝв ϝлУЊнϠ ϝуТϜϽПϯЮϜ йуТ Ѐ

м ϣузлгЮϜ ϢϾϝϮшϜм"ϽуϧЃϮϝгЮϜ"   ϸϝЋϧЦъϜ бЯКм ИϝгϧϮъϜ бЯКм ϢϼϝЏϳЮϜм ϵтϼϝϧЮϜ ЩЮϝЃв сТ ϝЊнЋ϶ ̪ϣтϾϜнгЮϜ ϣуЛвϝϯЮϜ

ϒϽЧ̳т ϝуТϜϽПϮ ϝϠϝГ϶ Ѐϼϝгт сЛвϝϯЮϜ сТϜϽПϯЮϜ ЀϼϹЮϜ дϒ еуϡϧт Ϝϻк ЭЪ ев .ЌϼцϜ анЯКм ϽуϠϹϧЮϜм ЉϷЇтм    ев Ѐϼϝгтм

ϿуϳЮϜ йЮы϶  йгуЗзϦ ЬϝЫІϒм ̪йЋϚϝЋ϶ ϩуϲ ев ̪сгЮϝЛЮϜм сзАнЮϜм рнлϯЮϜм сЯϳгЮϜ сТϜϽПϯЮϜ̪йУϚϝДмм ̪    ϤϝЂϝЫЛжϜм

 ̭ϝЧϧжϜ пЮϖ ϣϮϝϲ сТ нлТ бϪ евм .йЮыПϧЂϜбЯЛϧЮϜ ϤϜмϸϒ сϮнОϜϹуϡЮϜ ЭЊϜнϧЮϜм .ϣϡЂϝзгЮϜ сТϽЛгЮϜ 

  ϤϝуЊнЋ϶ еуϡϧж сЫЮмϣЛвϝϯЮϜ сТ ϝуТϜϽПϯЮϜ ЁтϼϹϦ ̪ ϹгϧЛзЂ  пЯК    ЉуϷЇϦϜ  ϣуϮнОϜϹуϡЮϜ ϣуЯгЛЮЈнЋϷϠ 

Ѓв онϧЃвϝϝуТϜϽПϯЮϜ сТ ϢϾϝϮшϜ ЩЮ  БЧТ ̪ ЭЫЇϦ ϝлжц  рϻЮϜ ϼϝАшϜ  Ϝм ϟжϜнϯЮϜ СЯϧϷв ЁЫЛт  ЬϝЫІϓϠ ϣГуϳгЮϜ ϤϜϼϝϡϧКъ

ЯЮ ϣузтнЫϧЮϜ ϣуЯгЛЮϜ ϤϝЧуϡГϦм.сЛвϝϯЮϜ сТϜϽПϯЮϜ ЀϼϹ   ̳т ϝуТϜϽПϯЮϜ ϤϝзтнЫϦ сТ сТϽЛгЮϜ ЭуЋϳϧЮϝТϟЃϧЫ  ϽϡК   Э϶ϜϹв ϣϪыϪ

  :ϣуЂϝЂϒϣϡЃзЮϝϠ    Э϶ϹгЯЮеК ϨϹϳϧж ̪ЬмцϜ   ̲Ϲ̳гЮϜ амϽт рϻЮϜ рϽЗзЮϜ ЀϼϹЮϜ  букϝУгЮϜ еуЧЯϦ йЮы϶ ев Ѐϼ ϹтмϿϧЮ ϣЮмϜϹϧгЮϜ

ЀнвϝЧЮϜ  сТϜϽПϯЮϜ  сЧЯϧгЮϜ оϹЮ  ̪ ϝгϠ  сгзт  йϧтϔϼм иϼнЋϦ  ЮдϝЃжшϜм дϝЫгЯ ̪   пЯК иϹКϝЃт ϝгв ϹЛϡЮϜ ϤϜϺ ϝтϝЏЧЮϜ ЭϫгϦ

ϝлϦϝуЮϝЫІϖ ШϜϼϸϖм сжϝЫгЮϜϣЋЋϷϧгЮϜ ИмϽУЮϜ ϟЂϝзϦ сϧЮϜ ϸϜнгЮϜ ев ϸϹК ЁтϼϹϦ Ьы϶ ев ϼнЯϡϧт ЩЮϺ ЭЪм .  ϢϽуϫЫЮϜ   сТ

ϝуТϜϽПϯЮϜ бЯК дϜϹув    ϝуТϜϽПϮ ̪РϝтϼцϜ ϝуТϜϽПϮ ̪дϹгЮϜ ϝуТϜϽПϮ ̪дϝЫЃЮϜ ϝуТϜϽПϮ ̪ϣтϽЇϠ ϝуТϜϽПϮ ̪ϣуЛуϡА ϝуТϜϽПϮ)

Ϝ ϣЂϼϝгв сТ сжϝϫЮϜ Э϶ϹгЮϜ ЈнЋϷϠ ϝвϒ .(....ϴϝзгЮϜ слуϮнϧЮϜм сЧуϡГϧЮϜ ЀϼϹЮϜ Ьнϲ ϼмϹт ϩтϹϳЮϝТ ̪ϣтнϠϽϧЮϜ ϣуЯгЛЮ

зкϻЮϜ ϤϝтϝУЫЮϜ бЯЛϦ пЯК йуТ ϿЪϽ̳т рϻЮϜ ЩЃвм ϣϯЮϝЛвм БϚϜϽϷЮϜ бЂϼм ЭуЯϳϦм Ϣ̭ϜϽЦ Эϫв ̫ϹϲϜм дϐ сТ ϣуЯгЛЮϜм ϣу

ЩЮϺ ЭЪм ̪ϣуТϜϽПϯЮϜ ϽкϜнЗЮϜ ϣЂϜϼϸ сТ ϝлУуДнϦм ϝлЯуЯϳϦ Йв ̪ϤϝуГЛгЮϜ    ЭгЛ̳т  йϠЬы϶ ев    анЯЛЮϜ ев ϣЯϫϠ ϣжϝЛϧЂъϝϠ

м ̭ϝЋϲшϜ бЯКм БϚϜϽϷЮϜ бЯК Эϫв ϢϹжϝЃгЮϜϤϝувыКшϜм ϹЛϠ еК ϼϝЛЇϧЂъϜ бЯК  ϝвϒ .  ϣТϽЛгЮϜ пЯК ЬнЋϳЯЮ ϩЮϝϫЮϜ Э϶ϹгЮϜ

ϣЗϲыгЮϜм ϢϹкϝЇгЮϜ ϤϜмϸϒм ϤϝузЧϦ буЯЛϦ пЯК ϿЪϽ̳т рϻЮϜ ЀϼϹЮϜ блуТ ̪ϣуТϜϽПϯЮϜ  СЊнЮϜм ϭкϝзв пЯК ϞϼϹϧт ϟЮϝГЮϝТ .

  ϹтϹϳϦ  СЊммдϜϹугЮϜ сТ ϣуТϜϽПϯЮϜ ϢϽкϝЗЮϜ бЮϝЛв  ϣуЂϜϼϹЮϜ ϤыϲϽЮϜм ϣуКыГϧЂъϜ ϤънϯЮϜ Ьы϶ ев.    ̪ЩЮϺ пЯК ϢϸϝтϾ

  ϣЂϼϝгв ϤϜмϸϒ бЯЛϧϠ етнЫϧЮϜ Ϝϻк ЭгЫϧЃтв ϣуЯгК ϽІϝϡт ϩуϲ ̫рϽϡϷгЮϜ ЭгЛЮϜ  ϝУузЋϦм Ϝϼϝϡϧ϶Ϝ ϣужϜϹугЮϜ ϤϝуГЛгЮϜ ϣϯЮϝЛ

 кϝЗЯЮ сТϜϽПϯЮϜ ЭуЯϳϧЮϜ сТ ϽгϫϧЃϦ дϒ ЀϝЂϒ пЯК ыуЯϳϦм ϝЫЃвм ЭгЛϧЃϦ ϣуϮнОϜϹуϡЮϜ ϣуЯгЛЮϜ ϼϜнАϒ ЭЪ сТм .ϣЂмϼϹгЮϜ ϢϽ  

ϚϝЂмм ϤϜмϸϒуЧϳϦ ЭϮϒ ев ϝлϚϜϸϒ сТ ϣКнзϧв ЭϢϽГЃгЮϜ РϜϹкцϜ Х    ϞϝЃϧЪϜмЭϲϜϽв ϟЃϲ ϣϠнЯГгЮϜ ϤϝтϝУЫЮϜ    ϣЂϜϼϹЮϜ

ϯЮϜϝлЛв ϣЧТϜнϧгЮϜ ϣуϯлзгЮϜ ϤϜнГϷЮϜ Йв ХЂϝзϧϠ ϞыГЮϜ ϝлгЯЛϧт сϧЮϜ ̪ϣуϯлзгЮϜ ϤϜмϸчЮ дϗТ бϪ евм .ϣуЛвϝ  рнЦ ϼнЏϲ ̪
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 дϓϠ ЬнЧЮϜ пЮϖ ЙТϹт рϻЮϜ ϽвцϜ ̪ϣугуЯЛϧЮϜ ϼϜнАцϜ иϻк ЭЪ сТ аϾывм  ̪ϩϳϡЮϜ мϒ ЁтϼϹϧЮϜ онϧЃв пЯК ̭ϜнЂ ̪ϝуТϜϽПϯЮϜ бЯК

ϣуϫϳϡЮϜм ϣуϮнОϜϹуϡЮϜ ЭϚϝЂнЮϜм ФϽГЮϜ дϜϹув сТ ЭЋϳϦ сϧЮϜ ϤϜϼнГϧЮϝϠ АϝϡϦϼъϜ ϹтϹІ ϝуТϽЛв ыЧϲ ЭЗт. 

 ТϣуТϜϽПϯЮϜ ϣТϽЛгЮϜ ЭЧж ϼϝАϖ сУ  ̪ЃтϼϹϦ  ϝϒм  ϡтϼϹϦ̪ϝ   ЭϚϝЂнЮϜм ϣугЦϽЮϜ ϣуϠϝЃϳЮϜ ϤϜмϸцϜ ев ϸϹК ЭгЛϧЃт

  ϤϝуГЛгЮϜ ϣϯЮϝЛв ̭ϝзϪϒ ϽϡϧϷгЮϜ сТ ЭгЛϧЃ̳Ϧм ̪ϣулуϮнϧЮϜм ϣуЧуϡГϧЮϜ ЀмϼϹЮϜ сТ ϤϜмϸцϜм ЭϚϝЂнЮϜ иϻлϠ ЭгЛ̳т .ϣтϽуϡЛϧЮϜ

  анЯЛЮϜ пЯК ϜϸϝгϧКϜ ЩЮϺм ̪ϝв ϣуТϜϽПϮ ϢϽкϝД Ьнϲ ϥЛгϯϧЂϜ сϧЮϜ ϣужϜϹугЮϜϸϜнгЮϜ егЎ Э϶ϹϦ сϧЮϜ ϢϹжϝЃгЮϜ   ̲ϹгЮϜ Ζϼ  сТ ϣЂ

ϣуЂϝЂцϜ ϤϜϹϲнЮϜ  ев  ЬнЋТ   ϣуϚϝЋϲшϜ ЬмϜϹϯЮϜ Ͼϝϯжϖ Ϙϸϝϡв ϟЮϝГЮϜ бЯЛϧт ЀмϼϹЮϜ иϻк Ьы϶ ев .ϝуТϜϽПϯЮϜ сТ ϢϾϝϮшϜ

 ϣужϝуϡЮϜ ЬϝЫІцϜ бЂϼм ϣЯЋУгЮϜ  ϣуЮфϜ БϚϜϽϷЮϜ Ͼϝϯжϖм  ЙЎм бϪ ̪ϢϽϡЛгЮϜ буЧЮϜ ϬϜϽϷϧЂϜм ϣуϚϝЋϲшϜ ϣϯЮϝЛгЮϝϠ Ϝ̭ϹϠ ̫

ϝлАϝгжϒ ̭ϝгЂϒм ϤϜϽуПϧгЮϜ етмϝзКм ϤϝуГЛгЮϜ ϼϹЋвм ϣϡЂϝзгЮϜ етмϝзЛЮϜ  ϣуГϚϜϽϷЮϜ ЬϝЫІцϜ бЂϼм . 

  сТ ϢϼнЋϳв ϥЯД ϹЦ ϝуТϜϽПϯЮϜ ЁтϼϹϦ ϣϠϽϯϦ дϒ еуϡϧт аϹЧϦ ϝв ЭЪ ев  сТ бϧϦ ̪рϼнЏϳЮϜ ϝлЧЃжЮϜ мϒ бЃЧЮϜϬϼϹг ̪ 

мЮϜ ϣуϮнОϜϹуϡЮϜ ϭкϝзгЮϜ ХТмϧЧϠϝЂ ϤϽЪϺ сϝ ̪ дϒ ϽуО ϟϡЃϠ сϳЋЮϜ ϽϯϳЮϜ РмϽДϝжмϼнЪ ϣϳϚϝϮ ̪пЯК ϥгϧϲ ϹЦ   ϢϻϦϝЂцϜ

СЯϧϷгϠ ϢϹтϹϯЮϜ ϣϠϽϯϧЮϜ сТ АϜϽϷжъϜм ϣуЛЎнЮϜ Йв СуЫϧЮϜ  ϝуТϜϽПϯЮϜ ϟЛІ  ϞϽПгЮϝϠ.    СуЫТ  дϺϖϜмϽϠϸ  Ϝ ϤϝуЯгЛЮϜ  ϣугуЯЛϧЮ

бϚϝЧЮϜ ЙЎнЮϜ ЭД сТ ̬   БГ϶ рϒ ХТммϜнЯЧж  м ϣуТϜϽПϯЮϜ РϼϝЛгЮϜ ϝлϠϜнϠϼϸ  пЯК ϞыГЮϜ    ϞϝЃϧЪϜЮϜ  ϤϜϼϝлг сТ ϢϽГЃгЮϜ

  ЀмϼϹЮϜ БГ϶мм ϟтϼϹϧЮϜϩϳϡЮϜ ̬  ЁтϼϹϧЮϜ аϝлгϠ аϝуЧЯЮ ϣужмϽϧЫЮшϜ ϤϝЋзгЮϜ ϤϝузЧϦ ϝлϳзгϦ сϧЮϜ ϤϝужϝЫвшϜ ск ϝвм

Йв ЭвϝЛϧЮϜ ̭ϜϾϖ ϞыГЮϜм ϢϻϦϝЂцϜ ϥТϸϝЊ сϧЮϜ ЭуЦϜϽЛЮϜ скϝвм ̬ϹЛϠ еК етнЫϧЮϜм   ϼϝАϖ сТ сЎϜϽϧТъϜ бЮϝЛЮϜ ЭϚϝЂм  

̬аϝК ЭЫЇϠ ϣуϮнОϜϹуϡЮϜ ϣуЯгЛЮϜ йЮ ЌϽЛзЂ ϝв ЩЮϺ ЭуЋУϧЮϝϠ .сϦфϜ ϼнϳгЮϜ Ьы϶ 

3. нуТϜϽПϯЮϜм ϝуТϜϽПϯЮϜ ϽϡК сгЦϽЮϜ бЮϝЛЮϜ пЮϖ ϬнЮнЮϜм д :ϣужмϽϧЫЮъϜ ЭЊϜнϧЮϜ ϤϝЋзв ЬϝгЛϧЂϜ 

пЯК ЭгЛϦ дϒ ϣуϠϽПгЮϜ ϤϝЛвϝϯЮϜ пЯК ЌϽТ ϹЧЮ  гЦϼз  ϣϟϡЃϠ сгуЯЛϧЮϜ ϝлвϝЗж    ϝжмϼнЪ ЀмϽуТ ϣϳϚϝϮ РмϽД

ϹϯϧЃгЮϜ  .йЮ ϝгуКϹϦ ϝжϝуϲϒм рϼнЏϳЮϜ ЁтϼϹϧЯЮ ϝЏтнЛϦ ̪ϣужмϽϧЫЮъϜ ϤϝЋзгЮϜ ев ϣКнгϯв пЯК ЩЮϺ сТ ϤϹгϧКϜ ϩуϳϠ ̫

жϒ ъϖ ϣугЦϼ ϤϝЋзв пЯК ϤϝЛвϝϯЮϜ иϻк ϽТнϦ ев бОϽЮϝϡТϝл    ϢϻϦϝЂцϜ РϽА ев ϸϜϹϦϼъϜ ϣЯуЯЦм ЬнЛУгЮϜ ϣУуЛЎ ϥЯД

 ϣϠнЛЊм ϝлзгЏϧϦ сϧЮϜ ЭЯϷЮϜ еЪϝвϒ еК ЩЮϻϠ ϣзуϡ̳в ϝжмϼнЪ ϣвϾϒ Ьы϶ ϣϳЯгЮϜ ϝлϧугкϒ ϽлЗϧЮ ̪̭ϜнЂ Ϲϲ пЯК ϣϡЯГЮϜм

 буЯЛϧЮϜ ϽАц ϰϝϦϒ ϝлуЯК оϸϕв оϽ϶ϒм ϣужϝϯв ϤϝЋзв еуϠ ϝлКнзϦм ϣугЦϽЮϜ ϤϝЋзгЮϜ ϸϹЛϧТ .ϣтϼнЏϳЮϜ ЀмϼϹЯЮ ϝлЏтнЛϦ

  иϻк рϽϧЛϦ сϧЮϜ ЭЪϝЇгЮϜ дϒ ϽуО .сϚϿϮ ЭЫЇϠ нЮм ϣтϼнЏϳЮϜ ЉЋϳЮϜ ЍтнЛϦм ϹЛ̳Ϡ еК блЂмϼϸ ϣϯвϽϠ ϣужϝЫвϖ сЮϝЛЮϜ

  ъ ̪рϼнЏϳЮϜ ЀϼϹЯЮ ϣЯтϹϠ ϣЯуЂнЪ ϝлузϡϦм сгЯЛЮϜ ЭуЋϳϧЮϜ сТ ϝлУЛЎ еК ϥжϝϠϒ ϟЮϝГЮϜ мϒ ϺϝϧЂцϜ ЭϡЦ ев ъ ϤϝЋзгЮϜ

  ϣуϮнОϜϹуϡЮϜм ϣуϯлзгЮϜ ϣϡЛЇЮϜ иϻк ϤϝуЊнЋϷЮ ϜϽЗзТ .ϝуТϜϽПϯЮϜ ϣϡЛЇϠ ϽвцϜ ХЯЛϦ ϜϺϖ ϝгуЂ  ϝЧϠϝЂ ϢϼнЪϻгЮϜ  сЋЛϧЃт  пЯК

.ϣуϦфϜ етмϝзЛЮϜ сТ ϝлуТ ЭуЋУϧЮϜ сϦϓуЂ оϽ϶ϒ ХϚϜнК пЮϖ ϣТϝЎшϝϠ Ϝϻк ϤϜϹϲнЮϜ ЍЛϠ еувϝЏв блТм ϞϝЛуϧЂϜ ϣϡЯГЮϜ 

1.3. ϹЛϠ еК ЁтϼϹϧЮϜ сТ ϢϹгϧЛгЮϜ ϣугЦϽЮϜ ϣугуЯЛϧЮϜ ϤϝЋзгЮϜ : 

ϹЧЮ  ϤϝЋзв ϢϻϦϝЂцϜ ϢϼϝІϖ екϼ ϣуϠϽПгЮϜ ϤϝЛвϝϯЮϜ ЙугϮ ϥЛЎм   ϣугЦϼ ϣугуЯЛϦ ϡЮ ϣУЯϧϷвϩ  лЂмϼϸб  ϹЛϠ еК  

  ЭϡЦ ϝкϸϜϹϦϼϜ ϣϡЃж ъϖ .ϣтϼнЏϳЮϜ ЀмϼϹЮϜ буКϹϧЮ ϣЯуЂнЪϝжмϼнЪ ЀмϽуТ ϣϳϚϝϮ   дϓЇЮϜ нк ϝгЪ ϣзтϝϡϧв ϹϮ ϥжϝЪ ϹϯϧЃгЮϜ

  ϹϮ ϣугЦϽЮϜ ϤϝЋзгЮϜ ϽϡК ЀмϼϹЮϜ ϜнЧЯϧт бЮ етϻЮϜ ϣϡЯГЮϜ ϣϡЃж дϒ еуϡϦ ϹЧТ .днϠнϯϧЃгЮϜ ϝуТϜϽПϯЮϜ ϣϡЛІ ϣϡЯГЮ ϣϡЃзЮϝϠ

  ϣжϼϝЧв ЁвϝϷЮϜ Ϲгϳвм  ϹϡК еϠ Ϲгϳв рϹуЂм сЮϝЪϹЮϜ ϟуЛІм ϽкϾ еϠϜ ϤϝЛвϝϯϠ ϝгуЂ ъм ϤϝЛвϝϯЮϜ СЯϧϷгϠ ϣЛУϦϽв

 пЧϡт ангЛЮϜ пЯК еЫЮм .ϤϝЋзгЮϜ ϽϡК ЀмϼϹЮϜ ЍЛϠ ϜнЧЯϦ етϻЮϜ ϣϡЯГЮϜ ϣϡЃж ϝлуТ ЙУϦϽϦ сϧЮϜ сжϝϫЮϜ еЃϳЮϜ ϣЛвϝϯϠ
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 ЀмϼϹЯЮ ϣугЦϽЮϜ ϤϝКнϡГгЮϜм ХϚϝϪнЮϜ ЙЎм сТ БЧТ ϝкϼмϸ ϽЋϧЦϜ Ϻϖ ̪ϸмϹϳв ϹϮ ϣϳϚϝϯЮϜ ЭϡЦ ϢϽу϶цϜ иϻк ЬϝгЛϧЂϜ

  .ϤϝжыКшϜ ϽЇжм ϤϝкнтϹуТ ЭЫІ пЯК ϝлЯуϯЃϦ мϒ ϣтϼнЏϳЮϜ 

  бЦϼ ЭЫІ1  ϽϡК ЀмϼϹЮϜ ϜнЧЯϦ етϻЮϜ ϣϡЯГЮϜ ϣϡЃж етϝϡϦ :  ϹϯϧЃгЮϜ ϝжмϼнЪ ϣϳϚϝϮ ЭϡЦ ϣугЦϽЮϜ буЯЛϧЮϜ ϤϝЋзвCovid-10  

 ϤϝЛвϝϯЮϜ ϟЃϲ 

 

 ̪ϣугЦϼ ϢϼϝгϧЂϜ :ϼϹЋгЮϜ05-2021 

  ϤϝЋзгЮϜ иϻк ϤϝгЂ евмϒ ̵нзϧв ϹϮ ϥжϝЪ ϝлж  ϺϝϧЂцϜ ЭгЛϧЃт ϢϹϲϜм ϣЛвϝϮ Э϶ϜϹТ ̪ϤϝЛвϝϯЮϜ еуϠ ϢϹϲнв ϽуОм ϣК

  ϤϝЋзв ЭгЛϧЃ̳Ϧ ЁвϝϷЮϜ Ϲгϳв ϣЛвϝϯϠ ыϫгТ ̪йЮ ϣϡЂϝзгЮϜ ϣЋзгЮϜGoogle Meet  мGoogle Classroom  мZoom 

  сϧЋзв сжϝϫЮϜ еЃϳЮϜ ϣЛвϝϯϠ ЭгЛϧЃ̳Ϧ ϝгзуϠMoodle  мGoogle Meet   ϢϽϧТ сТ еЫЮм .ϽкϾ еϠϜ ϣЛвϝϯϠ ϣуЯЫЮϜ ЙЦнвм

  бЂнв Ьы϶м ϣϳϚϝϯЮϜ2020-2021   ϣугуЯЛϧЮϜ ϤϝЋзгЮϜ ϸϝгϧКϜ сТ ϤϝуЯЫЮϜ ЙугϮ еуϠ аϝК йϡІ ̰ϸϝгϧКϜ Шϝзк дϒ еуϡϦ

  :ϨыϫЮϜ ϣужмϽϧЫЮъϜGoogle Meet  мGoogle Classroom  мMoodle    ̮Ϡ сЮϜнϧЮϜ пЯК ϼϹЧϦ ϟЃзϠ47  м32  м15%  .

.оϽ϶цϜ ϤϝЋзгЮϝϠ ϣжϼϝЧв ϤϝЋзгЮϜ иϻк ϝлϳуϧϦ сϧЮϜ ϤϜϿуггЮϜ пЮϖ ЀϝЂцϝϠ ЙϮϜϼ Ϝϻкм 

бЦϼ ЭЫІ 2:  ϢϹгϧЛгЮϜ ϣугЦϽЮϜ ϣугуЯЛϧЮϜ ϤϝЋзгЮϜ сТ

 ЁтϼϹϧЮϜ  ϝжмϼнЪ ϣϳϚϝϮ ЭϡЦ 

 бЦϼ ЭЫІ3 :ЮϜ ϣугЦϽЮϜ ϣугуЯЛϧЮϜ ϤϝЋзгЮϜ сТ ϢϹгϧЛг

 бЂнв Ьы϶ ЁтϼϹϧЮϜ2020-2021 

 
  ̪ϣтвЦϼ ϢϼϝвϦЂϜ :ϼϸЊвЮϜлр-нлнм 

ϽЮϜ ϤϝЋзгЮϜ иϻк ϤϜϿугв ϾϽϠϒ евЦ блЏЛϠ Йв ЭЊϜнϧЮϜ ев ϣϡЯГЮϜ еЫгϦ слТ .бЯЛϧЮϜм ЬϝгЛϧЂъϜ ϣЯлЂ ϝлжϒ ϣуг

  ϝЏтϒм ЍЛϡЮϜ  ев  ЭЊϜнϦϢϻϦϝЂцϜ ϝгуТ   ϣЛϠϝϧвм ̪ϣзвϜϿϧгЮϜ ϣІϸϼϹЮϜ РϽОм ϣуϠыГЮϜ ϼϜнϳЮϜ ϤϝтϹϧзв ХтϽА еК блзуϠ
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  ϝлЛтϾнϦм аϝлвм ϤϝϡϮϜнϠ ϞыГЮϜ СуЯЫϦ ев блзЫгϦ ϢϿув ϣϡЯГЯЮ ϤϝЋзгЮϜ иϻк ϱуϧϦ ϩуϲ ̪ϣуЂϜϼϹЮϜ аϝлгЮϜм ϤϝϡϮϜнЮϜ

 ϣужмϽϧЫЮъϜ ϤϜϼϝϡϧ϶ъϜ ЙЎнЮ ϤϜϼϝу϶ ϢϹК ϺϝϧЂчЯТ ЩЮϻЪ .ϤϝϡϮϜнЮϜ иϻк ̭ϜϸϓϠ аϝуЧЮϜ ев блз̵Ыг̳Ϧ ϝгЪ ̪̯ϝужмϽϧЫЮϖ ϝлϳуϳЋϦм

ЧТ ϣуКнЎнгЮϜ ЁуЮм Б ϖ  ЙугϯЮ аϝЗж ϝϡтϽЧϦ ϹϮнт ϝгжϒ  ̪(ϵЮϜéϓГ϶м ϱЊ ̪ϸϹЛϧв ев ϼϝуϧ϶Ϝ ̪ϣтнУІ ̪ϣуЮϝЧв) ϣЯϛЂцϜ ИϜнж

  ϢмыКм .блϦϝϡϮϜм Эϲм блЂмϼϸ ϣЛϮϜϽв сТ ϞыГЮϜ ϢϹКϝЃгЮ БϠϜмϼ мϒ ϤϝкнтϹуТм ϤϝУЯвм ϤϜϹзϧЃвм БϠϜмϼ ϣТϝЎϖ ϜϻЪм

 пЯК РϽЛϧЮϜ бкϼмϹϠ ϞыГЯЮ еЫгт ϝгЪ ϣГЇжцϜ ϟЃϲ ϞыГЯЮ ϽгϧЃгЮϜ бууЧϧЮϜ ев ϺϝϧЂцϜ еЫгϦ ϤϝЧуϡГϧЮϜ иϻлТ ЩЮϺ пЯК

.ЭЋТ ЭЪ сТ блЯуЋϳϦ онϧЃв 

2.3. ϖ СЛЎϣугЦϽЮϜ ϣугуЯЛϧЮϜ ϤϝЋзгЮϜ пЯК ϣϡЯГЮϜ ЬϝϡЦ 

  сϧЮϜ ϸнлϯЮϜ ев бОϽЮϝϡТϻϠ  ϝлЮ  ЍЛϠднуЛвϝϯЮϜ ϢϻϦϝЂцϜ    ЍтнЛϧЮ ϣЯуЂнЪ ϹЛϠ еК ЁтϼϹϧЮϜ пЯК ЙуϯЇϧЮϜ сТ

  сЛвϝϯЮϜ бЂнгЮϜ Ьы϶ ϣтϼнЏϳЮϜ ЀмϼϹЮϜ2020-2021  дϒ ъϖ ̪ ϣϡЃзЮϝϠ ъм ϣϡЯГЯЮ ϣϡЃзЮϝϠ ъ ϣуЎϽв ϭϚϝϧж БЛт бЮ ЩЮϺ

  ϹЧТ .ϣуЎϜϽϧТъϜм ϣтϼнЏϳЮϜ ЀмϼϹЮϜ еуϠ ϣϮмϜϿгЮϜ пЮϖ ϤϝЛвϝϯЮϜ ϤϽГЎϜ ЩЮϻЮ .ϢϻϦϝЂчЮϒ еуϡϦ  д59%    ϣϡЯГЮϜ ев  ϜнЧЯϦ

блЂмϼϸ    дϒ еуϲ сТ ̪ϹЛϠ еКм рϼнЏϳЮϜ еуϠ ϣϮмϸϿв ϣУЋϠ36%    блзвм ϹЛϠ еК ЁтϼϹϧЮϜ пЯК БЧТ ϤϽЋϧЦϜ5%    пЯК

.рϼнЏϳЮϜ ЁтϼϹϧЮϜ    ϣϡЛІ сТ ϣϡЯГЮϜ ев ыуϛЎ ϜϸϹК ъϖ ϟГЧϧЃϦ ъ сϧЮϜ ϤϝуЯЫЮϜ ЍЛϠ ъϖ иϹгϧЛϦ бЮ Ͻу϶цϜ Ϝϻк дϒ ϝгЯК

ϝуТϜϽПϯЮϜ    ыϫв дϓЇЮϜ нк ϝгЪ  ϣужϝЃжъϜ анЯЛЮϜм ϞϜϸфϜ ϣуЯЫϠϠЭуУА еϠϜ ϣЛвϝϯ  Ϡ ϣужϝЃжъϜ анЯЛЮϜм днзУЮϜм ϤϝПЯЮϜ ϣуЯЪм еϠϝ

ϝжмϼнЪ омϹК ЭЧзϦ ϣϠϼϝϳв сТ ϣЛϡϧгЮϜ ϤϜ̭ϜϽϮщЮ ϝвϜϽϧϲϜ ЩЮϺм ϽкϾ ϹϯϧЃгЮϜ ЭЫІ) бЦϼ 4( . 

 бЦϼ ЭЫІ4 сЛвϝϯЮϜ бЂнгЮϜ Ьы϶ ϤϝЛвϝϯЮϜ ϟЃϲ ϣϡЯГЮϜ ϝкϝЦыϦ сϧЮϜ ЀмϼϹЮϜ ϣЛуϡА :2020-2021 

 
 ̪ϣугЦϼ ϢϼϝгϧЂϜ :ϼϹЋгЮϜ05-2021 

ϣЛϠϝϧв онϧЃв пЯК ϽуϡЪ СЛЎ Шϝзк дϒ ϝЏтϒ ϝзЮ ϱЏϦϜ ϹЧТ ̪ϣужϜϹугЮϜ ϣЂϜϼϹЮϜ ϭϚϝϧж пЯК ̯̭ϝзϠм  Ϝ  ϣϯвϽϡгЮϜ ЀмϼϹЮ

  СЋж ев ϽϫЪϒ дϒ ϩуϳϠ ̪ϹЛϠ еКднϠнϯϧЃгЮϜ ϣϡЯГЮϜ  )63%  (днϡЪϜнт ъ    ̪ϢϸϹЛϧв ϞϝϡЂц ЀмϼϹЮϜ ЙугϮ  пЧϡϦ еуϲ сТ

БЧТ  37%    блзв  пЯК ϣвмϜϹгЮϜ скϠ ЀмϼϹЮϜ ϼнЏϲбЦϼ ЭЫІ) ϣугЦϽЮϜ ϤϝЋзгЮϝ  5 ϹтϹЛЮϜ еуЛϧЃт ЉЧзЮϜ Ϝϻк ϣуГПϧЮм .(

) ϢϻϦϝЂцϜ ев57%  ( ϠсКϝгϧϮъϜ ЭЊϜнϧЮϜ ЭϚϝЂн    ̪ϣϡЯГЮϜ ЭϮ ϝлϯЯт сϧЮϜ  ЙЦнв ϝлзв ϝгуЂ ъWhatsApp   пЮϖ ЭЋϦ ϣуЃзϠ

66%    ЙЦнвмFacebook  ϣзуЛЮϜ ϟЃϲ иϸϝгϧКϜ ϣϡЃж ЭЋϦ рϻЮϜ  ϣЂмϼϹгЮϜ    пЮϖ18% ϣугЦϽЮϜ ϤϝКнϡГгЮϜ ЙЎнЮ ϝвϖ ̪

 ЙЎнЮ мϒ ЀмϼϹЯЮϤϝкнтϹуТ   .ϩϳϡЮϜ ЙтϼϝЇв ЉϷт ϝгуТ ϣϡЯГЮϜ ЬϝгКϒ ϼнГϦ ϣЛϠϝϧгЮ ϝжϝуϲϒ мϒ ЀмϼϹЯЮ ϣуЯуϯЃϦ 
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 бЦϼ ЭЫІ5  Йв днϠнϯϧЃгЮϜ ϣϡЯГЮϜ ЭКϝУϦ СЛЎ :ϣугЦϽЮϜ буЯЛϧЮϜ ϤϝЋзв  сКϝгϧϮъϜ ЭЊϜнϧЮϜ ЭϚϝЂмм 

 
 ̪ϣугЦϼ ϢϼϝгϧЂϜ :ϼϹЋгЮϜ05-2021 

4. ЂϜ ϤыЫЇвм ϝтϜϿв ϣужмϽϧЫЮъϜ ЭЊϜнϧЮϜ ϤϝЋзв ЬϝгЛϧ 

1.4.   ϝкϽтнГϦ ϣужϝЫвϖм ϣугЦϽЮϜ буЯЛϧЮϜ ϤϝЋзв ϝтϜϿв 

Ϝ ϿугϧϦϣугуЯЛϧЮϜ ϤϝЋзгЮ  Ϡ ϣугЦϽЮϜ  ев ϹтϹЛЮϝм ϝтϜϿгЮϜϤϝуϠϝϯтшϜ.    ̪ϣуϮнОϜϹуϡЮϜ ϣтϼϜϽгϧЂъϜ дϝгЎ ϟжϝϮ пЮϗТ

ϒϥглЂ  Ϡ ϝжмϼнЪ ϣϳϚϝϮ ϢϽϧТ Ьы϶ ϹЛϠ еК буЯЛϧЮϜ ϣϠϽϯϦЮϜ ЙЦϜм ЉуϷЇϧϣЛвϝϯ  ЮϜ аϝЗж ϣуЛЎмм ϣуϠϽПгЮϜ.сЮϝЛЮϜ буЯЛϧ   ϝгЪ

Ϡ еуЯ϶ϹϧгЮϜ ев ϹтϹЛЮϜ блЂϒ  сТ ϣугЦϽЮϜ ϸϼϜнгЮϜ ϭвϸ ϽϡК ϣзгЦϽЮϜ пЯК ϣгϚϝЧЮϜ ϤытϹЛϧЮϜм ЭϚϜϹϡЮϜ ев ϣКнгϯв ϰϜϽϧЦϝ

  рϽЇϡЮϜ ϽЋзЛЮϜ сТ ϼϝгϫϧЂъϜм ̪ϣуЂϜϼϹЮϜ ϭкϝзгЮϜеК Щукϝж ̪ϤϝЋзгЮϜ иϻк ϣКϝϯж пЯК дмϽлЃт еуузЧϦ ϽуϷЃϧϠ    ев ЙТϽЮϜ

цϜ ϤϜϼϝлв  ϣугЯЛϧЮϜ бЧА  ЭЊϜнϧЮϜ сТ ϣϪϹϳϧЃгЮϜ ФϽГЮϜ ϣϡЪϜнгЮ ϢϻϦϝЂцϜ ϢϹϚϝУЮ ϣузтнЫϦ ϤϜϼмϸ буЗзϦ ϽϡК ϣуϠϽПгЮϜ ϣЛвϝϯЮϝϠ

.ϣУЯϧϷгЮϜ ϣугЦϽЮϜ ϤϝЋзгЮϜ ϽϡК ϣϡЯГЮϜ Йв 

ϣтнϠϽϧЮϜ ϽАцϜ ев ϹтϹЛЮϜ ϰϽЊ  днϠнϯϧЃгЮϜ ϣϡЯГЮϜм    ев ϜмϸϝУϧЂϜ блжϒ  ϣуЯгК сТ ϣугЦϼ ϤϝЋзв ϹЛϠ еК буЯЛϧЮϜ

 Ьы϶ϣϳϚϝϯЮϜ ̪ев ϜнзЫгϦ ϩуϲ   ϤϝЋзв СЯϧϷв БϡЎ .ϝУЯЂ ϝлуЮϖ ϢϼϝІшϜ ϥЧϡЂ сϧЮϜ ЭгϯжмϣугЦϽЮϜ ϤϝЋзв иϻк ϝтϜϿв бкϒ  

  ϟЃϲЂмϼϹгЮϜ ϣзуЛЮϜϣ    бЦϼ ЭЫЇЮϜ сТ6Т .пЮϖ ϣТϝЎшϝϡ    иϻк  ϸϝУϧЂϜ ϹЧТ ϝтϜϿгЮϜ  ев ЭЪϢϻϦϝЂцϜм ϣϡЯГЮϜ    ̪ϣуЮмϸ ϤϝϡϧЫв ев

ϥϲϝϦϒ  блЮ    ϣугЯЛЮϜ ϤъϝЧгЮϜм ϟϧЫЮϜ ЭугϳϦм ϝлЛЦϜнв пЮϖ ϬнЮнЮϜ ϣужϝЫвϖ  сϧЮϜЂц ϣϡЃзЮϝϠ мϒ ϣуЂϜϼϹЮϜ ϸϜнгЮϝϠ ϣЦыК ϝлЮ  ϢϻϦϝ

 сТ сЮϝЛЮϜ буЯЛϧЮϜϖϳϠϒ ϾϝϯжϣугЯЛЮϜ блϪϝ .ϣугтϸϝЪцϜ .ϣϳϚϝϯЮϜ ЭϡЦ сжϝϯгЮϜ ЬϝгЛϧЂъϜ ϣϲϝϧв еЫϦ бЮ ЙЦϜнгЮϜ иϻлТ ϢϼϝІщЮм 
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бЦϼ ЭЫІ 6  : ϸϹЛϦϣЂмϼϹгЮϜ ϣзуЛЮϜ ϟЃϲ ϣугЦϽЮϜ буЯЛϧЮϜ ϤϝЋзв ϝлϳуϧϦ сϧЮϜ ϝтϜϿгЮϜ 

 
  ̪ϣтвЦϼ ϢϼϝвϦЂϜ :ϼϸЊвЮϜлр-нлнм 

2.4.  ϣугЦϽЮϜ буЯЛϧЮϜ ϤϝЋзв ЉЦϜнжϹϳϦ ϤϝкϜϽЪϖм  ϣϠϽϯϧЮϜ ϰϝϯж ев 

  ϝкϽТнϦ сϧЮϜ ϝтϜϿгЮϜ ϟжϝϮ пЮϗТ ϤϝЋзв  буЯЛϧЮϜ  ϣугЦϽЮϜ  ϹЧТ    ϥлϮϜмϢϹК  ϖ  Ϥϸϒ ̪ϤϝтϹϳϧЮϜм ϤϝкϜϽЪ СЛЎ пЮϖ

 Ϡ ϝлϧтϸмϸϽвЮϜ СЯϧϷгϯϣуϠϽПгЮϜ ϤϝЛвϝцϜм ϢнϮϽгЮϜ ϭϚϝϧзЮϜ ХуЧϳϦ дмϸ ϥЮϝϲм ̪ϢϽГЃгЮϜ РϜϹк.    Эгϯжм иϻк бкϒ

  ϤϝкϜϽЪъϜ  сТ  бЦϼ ЭЫЇЮϜ7 ϣЫϡІ СЛЎм ϞнЂϝϳЮϜ пЯК ϢϾϝϮшϜ ЩЯЂ ϣϡЯА ϟЯОϒ ϽТнϦ аϹК ϝлϧвϹЧв сТ сϦϓт сϧЮϜм ̪

 сТ ЭЯгЮϝϠ ϼнЛЇЮϜ ϝжϝуϲϒм ЀмϼϹЯЮ ϢϽгϧЃгЮϜ ϣϡЪϜнгЮϜ аϹК сТ ϟϡЃϧт ϝгв ϥужϽϧжцϜЮϜ.ϣЛϠϝϧг 

бЦϼ ЭЫІ 7  ϽϡК ЁтϼϹϧЮϜ ϣтϸмϹϳв :ϣугЦϽЮϜ буЯЛϧЮϜ ϤϝЋзв  ϣУЯϧϷв ϞϝϡЂц 

 
  ̪ϣтвЦϼ ϢϼϝвϦЂϜ :ϼϸЊвЮϜлр-нлнм 

  ϹЧЮ  ϣЂϜϼϹЮϜ ϭϚϝϧж ϥУЇЪ  дϒ14%    БЧТ  ЁтϼϹϦ ϣужϝЫвϗϠ ϜнϲϽЊ етϻЮϜ бк днϠнϯϧЃгЮϜ ϣϡЯГЮϜ евЮϜ ϤϜϹϲн

еуϲ сТ ̪ϣугЦϽЮϜ буЯЛϧЮϜ ϤϝЋзв ϽϡК ϣуТϜϽПϯЮϜ  дϒ    ϞϼϝЧт ϝв86%    ϟЯОϒ дϒ ϜмϹЪϒЮϜ  ЁтϼϹϧЯЮ ϣЯϠϝЦ ϽуО ϤϜϹϲн.ϹЛϠ еК 

  ЩЮϺ оϿЛтм  ев ϽϫЪϒ сЧуϡГϧЮϜ ϟжϝϯЮϝϠ йзв ̭ϿϮ АϝϡϦϼϜ сТ етнЫϧЮϜ Ϝϻк ϣуЊнЋ϶ пЮϖт рϻЮϜ ϽвцϜ ̪рϽЗзЮϜ  ϟϮнϧЃ

ϣугЦϽЮϜ ϤϝЋзгЮϜ пЯК ϸϝгϧКъϜ ЬϹϠ рϼнЏϳЮϜ ЁтϼϹϧЮϜ  Ϡ ϝуТϜϽПϯЮϜ АϝϡϦϼϜ дϖ .сгуЯЛϧЮϜ ϟжϝϯЮϜ Ϝϻк ϝлуТ ϟуПт сϧЮϜ ЭуЯϳϧЮϝ

ϷгЮϜϽϡр .ЀмϼϹЮϜ ев ИнзЮϜ Ϝϻк ЭϫгЮ ϣϡЂϝзв ϣуϮнОϜϹуϠ ϤϜмϸϒм ФϽА ϽуТнϦ ЌϽϧУт сГϚϜϽϷЮϜм сжϜϹугЮϜ ЭгЛЮϜм 
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ϣϮϼϸ дϗТ ϜϻлϠм  ϤϝЋзгЮϜ иϻк ϽϡК буЯЛϧЮϜ ЙЦϜнϠ ϣЂмϼϹгЮϜ ϣзуЛЮϜ пЎϼ  .СуЛЎ    ϞϼϝЧт ϝв ϰϽЊ ϹЧТ43%  дϓϠ 

ϹЛϠ еК ЁтϼϹϧЮϜ  Ϻм  м ̪ϣГЂнϧв ϢϸнϮ21%    блзвмϹЪϒϜ  ϣϛтϸϼ ϢϸнϮ ϤϜϺ ϝлжϒ.    ϣϡЃзЮϜ иϻк ϹЛϧϦ бЮ ϝгзуϠ12%  УзЊ егвн ϝк

Ϡ  ϤϜϺ ϝлжϝ  ϤϝЋзгЮϜ ϣГЂϜнϠ ϣϪϹϳϧЃгЮϜ ϣугуЯЛϧЮϜ ФϽГЮϜ Йв ϜнϯвϹзт бЮ ϣϡЯГЮϜ ЭϮ дϒ ϱЎнт рϻЮϜ ̭сЇЮϜ .ϢϹуϮ ϢϸнϮ

  .ϣугуЯЛϧЮϜ 

ϣугЦϽЮϜ буЯЛϧЮϜ ϤϝЋзв дϒ аϽϮ ъ    ϹЦϥЯЫІ  ϣЊϽТ    ϝлжϒ ϝгЪ ̪ϣϳϚϝϯЮϜ ЭД сТ буЯЛϧЮϜ ϣЯЊϜнгЮ ϢϽуϡЪ  ϞϝϡЮϜ ϥϳϧТ

  аϝвϒ  ϣуϠϽПгЮϜ ϣЛвϝϯЮϜ  ϝлϲϝϧУжъ  пЯКсϮϼϝϷЮϜ бЮϝЛЮϜ ̪   .ϢϻϦϝЂцϜм ϣϡЯГЮϜ оϹЮ сϦϜϻЮϜ бЯЛϧЮϜ ϤϜϼϹЦ ϣугзϦм  ϥЯД ϝлϯϚϝϧж дϒ ъϖ

ФϝТфϜ ϢϸмϹϳв  ϝгуЂъ ̪ϝуТϜϽПϯЮϜ ϣϡЛЇϠ  онϧЃв пЯК    ЁтϼϹϦ  ϤϝЧуϡГϧЮϜм ̪ϣуТϜϽОнϡГЮϜ БϚϜϽϷЮϜ Ϣ̭ϜϽЦ) ϣуЧуϡГϧЮϜ ϸϜнгЮϜ

ϮнЯТϼнвнуϯЮϜ) ϣуЛуϡГЮϜ ϸϜнгЮϜ ЍЛϠ онϧЃв пЯК ϜϻЪ (...ϣуЮфϜ БϚϜϽϷЮϜм ̪ϣтнузϠнТϼнгЮϜ(... ̪ϴϝзгЮϜ ̪ϣтнузϠнТϼнгЮϜ ̪ϝу .

̪йуЯКм  ϤϝЋзгЮϜ ϽтнГϧЮ сЯϡЧϧЃв ИмϽЇв сТ ϽуЫУϧЮϜ ϟϮм  ϣугуЯЛϧЮϜ    Йв ϹЛϠ еК буЯЛϧЮϜ ϣуЯгК сТ ϝлϠ ϣжϝЛϧЂъϜм ϣугЦϽЮϜ

 ЭϮц ХуϡГϧЮϜ аϿЯϧЃϦ сϧЮϜ ϤϜϹϲнЮϜ ЍЛϠ ϣуЊнЋ϶ ЕУϲЭвϝЫЮϜ ϞϝЛуϧЂъϜм ϢϹуϯЮϜ ϣЛϠϝϧгЮϜ дϝгЎ. 

5. сгЯЛЮϜ ϩϳϡЮϜ ϽтнГϦ    ϤϝЃЂϕгЮϜ ЙЦϜмм пІϝгϧϦ ϣϯвϹзв ϣуϯуϦϜϽϧЂϜ ЙЎнϠ еукϼ сгЦϽЮϜ ϽЋЛЮϜ сТ

 сϮнЮнзЫϧЮϜ сгЦϽЮϜ ϟЪϽЮϜм ϣугуЯЛϧЮϜ 

  ϹуТнЪ ϣϳϚϝϮ ЭД сТ ϣугЦϽЮϜ ϤϝЋзгЮϜ ϽϡК буЯЛϧЮϜ ϣϠϽϯϦ дϒ ̪йуТ ЩІ ъ ϝгв19   ϣугуЯЛϧЮϜ ϤϝЃЂϕгЮϜ Э϶Ϝϸ

  ЭтϹϠ ЭϳЪ ϹЛϠ еК буЯЛϧЮϜ ϸϝгϧКϜ ϣЮнлЂ дмϸ ϥЮϝϲ сϧЮϜ ϤϝЧуЛгЮϜм ϤϝкϜϽЪшϜ ев ϣКнгϯв еК ϥжϝϠϒ ϣуϠϽПгЮϜ ϣуЛвϝϯЮϜ

  ϻ϶цϜ пКϹϧЂϜ ϝв Ϝϻк .ϣϳϚϝϯЮϜ евϾ ЬϝЛТм ϭϚϝϧзЮϜ ϟЃϳТ .оϽ϶ϒ ϣлϮ ев ϣϡЂϝзгЮϜ ЬнЯϳЮϜ ϰϜϽϧЦϜм ϣлϮ ев ϞϝϡЂцϝϠ

 ϣзуЛЮϜ РϽА ев оϔϽЮϜм ϤϝϲϜϽϧЦъϜ ЁУж бЂϝЧϦ ϝкϸϝУв ϣуЮмϒ ϣЗϲыв ЭуϯЃϦ бϦ ̪ϣЂϜϼϹЮϜ иϻк Ьы϶ ϝлуЯК ЭЋϳгЮϜ

сЛвϝϯЮϜ ЀϼϹЮϜ еуЧЯϦ дϝгЏЮ ϣЯуУЫЮϜ АмϽЇЮϜ ϽуТнϦ ЈнЋϷϠ ϝуТϜϽПϮ ЉЋϷϦ ϣϡЯА ев ϣЂмϼϹгЮϜ   ϤϝЋзгЮϜ ϽϡК

 .буЯЂ сгЯК ЭЫЇϠ ϝуЧуϡГϦ мϒ дϝЪ ϝтϽЗж ϣугЦϽЮϜ 

ϱЏϧт ϝгЪ   рϒ еЫгт ъ ϹЛϠ еК буЯЛϧЮϜ дϒ пЯК ϣвϝϦ ϣКϝзЧϠ блЛϧгϦ ̪ϣϡЯГЮϜ дϹЮ ев ϣϲϽϧЧгЮϜ ЬнЯϳЮϜ Ьы϶ ев

  ϣгКϜϸ ϣЯуЂнЪ ϣугЦϽЮϜ ϤϝЋзгЮϜ ϽϡК етнЫϧЮϜ пЯК ϸϝгϧКъϜ еЫгт ϝгϠϽЮм .рϼнЏϳЮϜ буЯЛϧЮϜ дϾϜнт мϒ Ьϝϲ рϓϠ ЌнЛт

  ϤϝЃЂϕгЮϜ ϿулϯϦ АмϽЇЮϜ иϻк ϾϽϠϒ евм .ЩЮϻЮ ϣгϚыгЮϜ АмϽЇЮϜм РмϽЗЮϜ ϽТнϦ ϣЮϝϲ сТ рϼнЏϳЮϜ ЀϼϹЯЮ ϣЯгЫвм

 уЫуϧЃуϮнЯЮϜ ϤϝужϝЫвшϝϠ ϣуЛвϝϯЮϜϣ    ϢϹϚϝУЮ ϣузтнЫϦ ϤϜϼмϸ буЗзϦ ϢϼмϽЎ Йв РϽЇвм буЯЂ сгЯК ЭуЋϳϦ дϝгЏЮ ϣузЧϧЮϜм

  сКϝгϧϮъϜм рϸϝгЮϜ онϧЃгЮϜ дϒ пЮϜ ϢϼϝІъϜ ϼϹϯϦ ̪ϝзкм .ϤϝузЧϧЮϜм ЭϚϝЂнЮϜ иϻк ЬϝгЛϧЂϜ ев блзуЫгϧЮ ϢϻϦϝЂцϜм ϣϡЯГЮϜ

  ϝглв ывϝК ϽϡϧЛт сЛвϝϯЮϜ ϟЮϝГЯЮ-йЮϝУОϜ ϟϯт ъ-    ϤϜмϸцϜ ев ϣЯЃЯЂ ϟЯГϧϦ сϧЮϜ ϹЛϠ еК етнЫϧЮϜ ϣуЯгК ϰϝϯжш

  бкϸϜϹвϜ Йв ϣϡЯГЮϜ ϢϼϝІϜ екϼ ϝужϝϯв йЯЛϮм ϥужϽϧжъϜ ϣЫϡІ ϟуϡЊ еуЃϳϦ ϽЪϻЮϝϠ ЉϷж ̪ФϝуЃЮϜ Ϝϻк сТм .ϤϝузЧϧЮϜм

 .ϣтϿуУϳϦ ϣзгϪϓϠ ϝлгтϹЧϦ мϒ ϣужϝϯв ϟЂϜнϳϠ 

Ϝ ев ϹϠ ъ ̪ϤϝϲϜϽϧЦъϜ ев ϣЯЃЯЃЮϜ иϻк ЭД сТ  ϸнлϯЮϜ пЯК ϝЏтϒ РнЦнЮ  ϣЮмϻϡгЮϜев    сТ ϣуϠϽПгЮϜ ϤϝЛвϝϯЮϜ РϽА

ϣтϼнЏϳЮϜ ЀмϼϹЮϜ СЦнϦм ϣϳϚϝϯЮϜ дыКϜ ϹЛϠ ϢϽІϝϡв ϣугуЯЛϧЮϜ ϣвнЗзгЮϜ ϽуЂ ϽуϠϹϦ    сТ йϠ дϝлϧЃт ъ ϼмϸ ϝлЮ дϝЪ

  ϣЂϜϼϹЮϜ ϼϜϽгϧЂϜ̭ϝлжϜм  сЛвϝϯЮϜ бЂнгЮϜ ϣуЮϝϯЛϧЂъϜм ϣϚϼϝГЮϜ ϤϝКϝгϧϮъϜм ϤϜ̭ϝЧЯЮϜ ев ϣКнгϯв ϹЧК сТ ϥКϼϝЂ ϩуϲ .

 ϣуЛвϝϯЮϜ ЀмϼϹЯЮ рϸϝК ϽуЂ дϝгЏЮ дϓЇЮϜ Ϝϻк ЈнЋϷϠ ϤϝлϮнϧЮϜм ϤϜϼϜϽЧЮϜ ϺϝϷϦъ ϣуЛвϝϯЮϜ ϤϝЃЂϕгЮϜ ЁЮϝϯв Йв

 ϤϝЋЋϷϧЮϜм ϤϝтнϧЃгЮϜ ЭЫЮ Ѐмϼϸ ϩϠм ϣϡЯГЮϜм ϢϻϦϝЂъϜ еуϠ ϣуЯЊϜнϦ ϣугЦϼ ϤϝЋзв ХЯ϶ сТ ϤϽІϝϡТ .ϝлУЦнϦ дмϸ

 сϧЮϜ ϽкϾ еϠϜ ϣЛвϝϮ ϣϠϽϯϦ ϽЪϻЮϝϠ ЉϷж ϝзкм .ϢϹтϹϯЮϜ ϣугуЯЛϧЮϜ ϣуЯгЛЮϜ иϻк ϽуЃуϦм ЭулЃϧЮ ϣтϿУЯϧЮϜ ϤϜнзЧЮϜ ϽϡК ϣугуЯЛϧЮϜ
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Ϝ пЯК БПЏЮϜ СуУϷϧЮ сЛвϝϯЮϜ ЀϼϹЮϜ ϽтнЋϦм ̭ϝЧЮш ϝЋЋϷв нтϸнϧЂϜ ̭ϝЇжϗϠ ϥвϝЦϖ ̭ϝзϪϒ ϘϼϝА рц ϝтϸϝУϦм ϢϻϦϝЂц ̭ϝЧЮ

.ϹлЛЮϜ ϩтϹϳЮϜ ϹЛϠ еК сЛвϝϯЮϜ ЀϼϹЮϜ 

  ϣϡЃзЮϝϠ дϓЇЮϜ нк ϝгЪ ϤϝЋЋϷϧЮϜм анЯЛЮϜ ЍЛϡЮ ϣугЦϽЮϜ ϤϝЋзгЮϜ ϽϡК ЁтϼϹϧЮϜ Эк ϰмϽГгЮϜ ЬϜϕЃЮϜ пЧϡт еЫЮ

  ϝуТϜϽПϯЮϜ бЯЛЮ- бЯЛгЮϜ еуϠ оϽϲцϝϠ мϒ ϟЮϝГЮϜм ϺϝϧЂъϜ еуϠ ϽІϝϡвм бϚϜϸ ЭЊϜнϦм ϣуϫϳϠ ϣуϯлзв ϤϜмϸц Ϭϝϧϳт рϻЮϜ

бЯЛϧгЮϜм-    дϖ ̬ϝлТыϧ϶Ϝ пЯК анЯЛЮϜ ЭϡЧϧЃвм ϼнГϦ пЯК ϤϝуКϜϹϦ йЮ ϹЛϠ еК буЯЛϧЮϜ Экм ̬ϝуЎϽв ϝугЯК ыуЋϳϦ егЏт

 мϒ ϼнГϧгЮϜ сгЦϽЮϜ буЯЛϧЮϜ пЯК ЬϝϡЦъϜ дц ϣугЮϝЛЮϜ ϣугуЯЛϧЮϜ ϣзгЦϽЮϜ ϣϡЪϜнгЮ ϣϳЯв ϢϼмϽЎ пЧϡϦ ϣуϠϽПгЮϜ ϤϝЛвϝϯЮϜ ЭукϓϦ

 ев ϣϡЯГЮϜ еуϠ ЈϽУЮϜ ϕТϝЫϦ ϒϹϡв аϜϽϧϲϜ сϦϓтм ̪ϝлвϜϽϧϲϜ ϟϯт ϽутϝЛвм АмϽІ йЮ рϼнЏϳЮϜ буЯЛϧЮϜ еуϠм йзуϠ ϣϮмϜϿгЮϜ

 .ϤϝтнϧЃгЮϜ ϣТϝЪ пЯК ϟЮϝГЮϜ ЭукϓϧϠ ЩЮϺм ϣϫтϹϳЮϜ ϣугуЯЛϧЮϜ ϣϠϽϯϧЮϜ иϻк ϰϝϯжш ϽутϝЛгЮϜ иϻк бкϒ 

 :ϣгϦϝ϶ 

  ϤϝЛвϝϯЮϜ ϸϝгϧКϜ дϒ ϹЪϕж аϝϧϷЮϜ сТмϤϝЋзв пЯК ϣуϠϽПгЮϜ  буЯЛϧЮϜ  ЮϜсТ ϣугЦϽ    ϣуЯгКбуЯЛϧЮϜ  ϹЛϠ еК   ϢϼмϽЎ дϝЪ

  ϝлϧЎϽТϣϳϚϝϮ   ϹϯϧЃгЮϜ ϝжмϼнЪ    дϝгЎ ЭϮцϣуϮнОϜϹуϡЮϜ ϣтϼϜϽгϧЂъϜ ϣϠϽϯϧЮϜ иϻк ϥжϝЪ ϩуϲ ̪  ϧЪъ ϣϳжϝЂ ϣЊϽТ  ϞϝЃ

̪ϹЛϠ еК буЯЛϧЮϜ сТ ϣϫтϹϲ ФϽАм ϭкϝзв   ϣГϳв ϝЏтϒ ϥжϝЪм ̪ϩтϹϳЮϜ ЭЊϜнϧЮϜ ЙЦϜнгЮ сгЯЛЮϜм сТϽЛгЮϜ пзПЮϜ РϝЇϧЪϜм

 .ϢϻϦϝЂцϜм ϣϡЯГЮϜ оϹЮ сϦϜϻЮϜ бЯЛϧЮϜ ϤϜϼϹЦ ϣугзϧЮ ϣвϝк 

еЫЮ   бОϼ ̪ϹЛϠ еК буЯЛϧЮϜ ϤϝЋзв ев ϢнϮϽгЮϜ РϜϹкцϜ ХЧϳϦ ϣтϸмϹϳв ϣугЦϽЮϜ ϢϼϝгϧЂъϜ ϭϚϝϧж Ьы϶ ев еуϡϦ

рϼнЏϳЮϜ буЯЛϧЮϜ ЍтнЛϦ ЭϮϒ ев ̪ϣтнϠϽϧЮϜ ϣвнЗзгЮϜ ϤϝжнЫв ЙугϮ РϽА ев ϣЮмϻϡгЮϜ ϤϜϸнлϯгЮϜ  йЮ ϝгуКϹϦ мϒ  ϜϽЗж ̪

.ϟЮϝГЮϜм ϺϝϧЂцϜ еуϠ ϽІϝϡгЮϜ ЭЊϜнϧЮϜ ϢϼмϽЎ ЌϽУт рϻЮϜ сЧуϡГϧЮϜ ϟжϝϯЮϜ ϣугкϓϠ ϸϜнгЮϜ ЍЛϠ аϝЃϦъ 

 сЯϡЧϧЃв ИмϽЇв рϒ дϗТ ̪йуЯКм  ̪ϹЛϠ еК буЯЛϧЮϜ ϣуЯгК ϰϝϯжш    ϸϝгϧКϜ ϟЯГϧт  ϤϝжнЫв ЙугϮ еуϠ ϣуЪϼϝЇϦ ϣϠϼϝЧв

  Ϥъыϧ϶Ϝ аϒ ϤϝжϾϜнϦ Шϝзк Эк ϣТϽЛгЮ еутнϠϽϧЮϜ еуЯКϝУЮϜ ЙугϮ еуϠ ϼϜнϳЮϜ ϞϝϠ ϱϧТм ХуЃзϧЮϜ Ьы϶ ев ϣугуЯЛϧЮϜ ϣвнЗзгЮϜ

  .ϣϫтϹϳЮϜм ϢϸϹϯϧгЮϜ ϣугуЯЛϧЮϜ ϣвнЗзгЮϜ иϻк ϰϝϯжм ϽуЂ ЭЦϽЛϦ 

 :ЙϮϜϽгЮϜ 

- мϹуЪ букϜϽϠϖ )2008 :(  бЯК ϣЮϝϲ :ϣуϠϽПгЮϜ ϣЛвϝϯЮϝϠ ϣужϝЃжшϜ анЯЛЮϜ сТ ϤϝЋЋϷϧЮϜ еуϠ ЭвϝЫϧЮϜ АмϽІ ЍЛϡЮ ϹЊϼ"

  ̪"ϝуТϜϽПϯЮϜ  ̪ϣЂϸϝЃЮϜ ϣузАнЮϜ ϣуϮнОϜϹуϡЮϜ аϝтцϜ ЬϝгКϒ13-14    рϝв2008   ϹϡК еϠ Ϲгϳв рϹуЂ сЎϝЧЮϜ ϣЛвϝϮ ̪

 .Ј.Ј ̪сгЯЛЮϜ ϩϳϡЮϜм сЮϝЛЮϜ буЯЛϧЯЮ сзАнЮϜ оϹϧзгЮϜ ϤϜϼнЇзв ̪ЀϝУϠ203-2011. 

- ) дмϽ϶ϐм мϹуЪ букϜϽϠϖ2010  :("  ЬϝгКϒ ̪"ϣуЛвϝϯЮϜ ϤϝЃЂϕгЮϝϠ ϝуТϜϽПϯЮϜ ЁтϼϹϦ сТ ϱЯГЋгЮϜ ЬϝгЛϧЂϜ ϣуЮϝЫІϖ

  ̪ϢϽІϝЛЮϜ ϣузАнЮϜ ϣуϮнОϜϹуϡЮϜ аϝтцϜ24-25    ϽϡгТнж2010  оϹϧзгЮϜ ϤϜϼнЇзв ̪ЅЪϜϽгϠ ЌϝуК сЎϝЧЮϜ ϣЛвϝϮ ̪

 .Ј.Ј ̪сгЯЛЮϜ ϩϳϡЮϜм сЮϝЛЮϜ буЯЛϧЯЮ сзАнЮϜ121-133. 

- ) мϹуЪ букϜϽϠϖ2021:(  "гЮϜ ϣтнлЮϜ :днуТϜϽПϯЮϜм ϝуТϜϽПϯЮϜϧ  рϹϳϧЮϜ ϣЯϯв ̪"дϝЫгЮϜм дϝЃжшϜ ϝтϝЏЦ еуϠ ϣϳϮϼϓ

  ϸϹК ̪ϣужмϽϧЫЮшϜ6  /9-23    ЭтϽϠϒ2021̪ :ЙЦнгϠ ϽТнϧв  https://emag.challenge.ma/Attahadi06/ .Ј.Ј ̪
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 бууЧϦ ϼмϸсЂϝуЃЮϜ ЭКϝУЮϜ  ϤϝкϜϽЪшϜ ϽуϠϹϦ сТϣуϛуϡЮϜ   ϢϽтϿϯЮϜ йϡІ ФϽІ ЬϝгІ ϣтϽЏϳЮϜ АϝЂмцϝϠ

ϣуϯзГЮϜ 

МϝЪϾϒ ϹуІϼ .дϜнГϦ ̪рϹЛЃЮϜ ЩЮϝгЮϜ ϹϡК ϣЛвϝϮ ̪ϞϜϸфϜ ϣуЯЪ ̪ϝуТϜϽПϯЮϜ ϣϡЛІ ̪ϩϲϝϠ ϟЮϝА ̪ 

ЉϷЯгЮϜ:  

         ϦϹЛ    ̪нЮ ϸϜмм ̪ЭуϦϽвм ̪ХуЏгЮϜм ̪ФϹузУЮϜϤъϝϯв  ϣуЯϲϝЂ    ̪дϝЫЃЯЮ ϣϡГЧϧЃв  ϝлϠ ϾϽϡϦϖϣуϛуϠ ϤϝкϜϽЪ  ϣКнзϧв    ев

  ϽГ϶ ϸϸϽϦм ̪ϣуϚϝгЮϜ ϸϼϜнгЮϜ ϼнкϹϦм ̪ϤϝтϝУзЮϜ ϬϝϧжϜ ϹтϜϿϦм ̪ЭϳЃϧЮϜ ϢϹϲ ИϝУϦϼϜ :ЭуϡЦϤϝжϝЏуУЮϜ ̭ϝГПЮϜ ЙϮϜϽϦм ̪

Эϫгϧт ̪еууЂϝЂϒ еуЯвϝЛЮ ЙϮϜϼ Ϝϻкм ̪...сϦϝϡзЮϜ  ЬмцϜ  ϧуТ сжϝϫЮϜ ϝвϒ ̪сЛуϡГЮϜ ЬϝϯгЮϜ ϣІϝЇк сТпЯϯ   ЬыПϧЂъϜ ϹтϜϿϦ сТ

  ϽуО рϽЇϡЮϜЮ бЗзгЮϜЯϸϼϜнг  сЂϝуЃЮϜ ЭКϝУЮϜ РϽА ев ЩЮϺ ϼϜϽЦϖ бОϼм .дϝуϲцϜ ев ϽуϫЪ сТ  сЯϳгЮϜ  дϒ ъϖ ̪ЮϜ ϼнЏϳ  

  сϛуϡЮϜ  еЫт бЮ ϣтнгзϧЮϜ йϯвϜϽϠ сТϝТϽЇв  ̪м ̪ϣуЂϝуЃЮϜ ϞϜϿϲцϜ ϭвϜϽϠ ЈϝϳϧТϜ ϹзК иϝзЃгЮ ϝв Ϝϻкм  ϤϝГГϷв ЭгК

 ̪ϣуКϝгϯЮϜ ЁЮϝϯгЮϜмϦϹЪϒй  сϛуϡЮϜ ϽуϠϹϧЮϜ ϣтϸмϸϽгϠ ϝкϝЎϼ аϹК Ьы϶ ев ϣзЪϝЃЮϜ.  

ϣуϲϝϧУгЮϜ ϤϝгЯЫЮϜϽуϠϹϧЮϜ ̪сЂϝуЃЮϜ ЭКϝУЮϜ : ̪тϽЏϳЮϜ АϝЂмцϜ ̪ϣуϛуϡЮϜ ϤϝкϜϽЪшϜ.ϣ 

Abstract:    

        Coastal areas such as Fnidek, Môdik, Martil, and Oued laou are becoming increasingly 

populated. However, they are facing several environmental constraints like coastal 

degradation, excessive waste production, depletion of water, increased flood risk, and plante 

degradation. These issues are the result of two factors: The first is the fragility of 

environment, and the second is the misuse of natural resources by humans. Although the local 

political actors are aware of  these problems, they have not given enough attention to 

environmental concerns in their development programs. This lack of attention was evident 

when examining the political partiesô programs or communal councilsô action plans. Residents 

have also expressed their dissatisfaction with the mismanagement of the environmental issue 

and have raised concerns about the critical situation.  

Keywords: Political actors, management, environmental constraints, urban areas. 

   ϣвϹЧв 

          дϹгЮϜ РϽЛϦ  ϣуϠϽПгЮϜ    ̪ϨϼϜнЪ пЮϖ ϤъϝϳЮϜ ев ϽуϫЪ сТ ЬнϳϧϦ ϣуϛуϠ ϟКϝϧв ϾϽТϒ ̪ϣϲϝЃвм ϜϸϹК ϜϽуϡЪ ϝЛЂнϦ

"м... аϝЛЮϜ рϒϽЮϜ ϤϝвϝгϧкϜ ϼϹЋϧϦ ϥϦϝϠ ϝлЮ ϣϡϲϝЋгЮϜ ϣуϛуϡЮϜ ϤϜϽуПϧЮϜм ̪рϽЏϳЮϜ ϸϹгϧЯЮ ϣзкϜϽЮϜ ϤъϝЫІшϜ ϥжϝЪ ϜϺϖ

...евфϜ дϝЫгЮϜ ЩЮϺ ϹЛϦ бЮ ϣзтϹгЮϜ дϒ ϝзК ϟуПт дϒ ϟϯт ъ йжϗТ...ϣтϽЫУЮϜ ϤϜϼϝуϧЮϜ ев ϽуϫЪм"1.  ϣуГЂнϧгЮϜ ЭϲϜнЃЮϜ ϹлЇϦм  

ϣуЮϝгЇЮϜ    ̪онϧЃгЮϜ Ϝϻк пЯК ϢϽуϡЪ ϣтϽЏϲ ϣувϝзтϸЬϝϯгЮϜ ЬыПϧЂϜ ев ЩЮϺ ХТϜϽт ϝвм ̪блв сжϝЫЂ ϿЪϽϦ Ьы϶ ев ̪  ев

ЦϜ ϣГЇжϒ ϣвϝЦϖ Ьы϶Кнзϧв ϣтϸϝЋϧ  .ϣмϦ  ϽϪϕ  ЬϝЛТ ЭЫЇϠ ϣϲϝуЃЮϜЮϜ ϣϛуϡЮϜ пЯКϣуЯϲϝЃ  ϝлϠ ϽϪϓϧϦм ̪   ДϝУϳЮϜ сТ ϝуϠϝϯтϖ бкϝЃϧТ

 
1- ᵷ(ɭʬɦʫ) ʹˈʚʖʦɇ2022ɼ ᵷɆɱʒᶽɂ ᵷʄɄɉɱʤɂ ᵷɑʕɱʎᶽɂ ɱɺʰ ɰɂɬ ᵷṔḛɾᶽɂʺ ɰɄɶᶽɂ ɑʱ˄ɭᶽɂ ᵷ101. 
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  ЍЛϠ пЯКϝлϧжϝуЊм ϝлϳвывЍЛϠ пЯК ϝϡЯЂ ϽϪϕϦ ϝгЪ ̪  ϡжϜнϮϝл1.  мϟуЋж ϣуКϝзЋЮϜ ϤϝϪнЯгЯЮ  ϽуϡЪ  ϼнкϹϦ сТ   ЬϝϯгЮϜ  

сЯϲϝЃЮϜ ϝв ϜϺϗТ ̪ϣЧЯГв ϥЃуЮ ϢϼϹЧЮϜ ЩЯϦ дϒ ϹуϠ ̪ϝлЯуЯϳϦм ϤϝϪнЯгЮϜ ЍЛϠ ев ЉЯϷϧЮϜ пЯК ϢϼϸϝЦ ϣϛуϡЮϜ дϒ ев бОϽЮϜ пЯЛТ ̪

  ϾмϝϯϦЗϦм йЛв ЭвϝЛϧЮϜ еК ϣϛуϡЮϜ ϿϯЛϦ ̪ϝзуЛв ϜϹϲ ϨнЯϧЮϜлϼнкϹϧЮϜ ЌϜϽКϒ йуЯК Ͻ2  ЍЛϠ ϣвϝЦϖ бкϝЃϦ ϝгЪ .ϤϑЇзгЮϜ 

ыϫв ϸмϹЃЮϝЪ ̪ ϣуϛАϝЇЮϜ ϣтϽЛϧЮϜ ϢϹϲ ев ЙТϽЮϜ сТ  зК ϝЊнЋ϶ Ϲ  ϣтϸмцϜ ϤϝϡЋв  еуϠ ϝв ϰмϜϽϧϦ Ϻϖ ̪1,5м Ͻϧв2    ЭЪ Ͻϧв

ϣзЂ3 ̪   ϢϻТϝзЮϜ ϣтϸмцϜ ϤϝϡЋгЮ дϒ ϝгЯК  ϣуЯϲϝЃЮϜ ϣуϛуϡЮϜ ϤϝжϾϜнϧЮϜ пЯК ДϝУϳЮϜ сТ ϣглв ϣуЛуϡА ϜϼϜмϸϒ ϣϲнϧУгЮϜм

 ϣϡЯЋЮϜ ϸϜнгЮϜм ϤϝϠϝЂϼшϝϠ4. 

              ̪нЮ ϸϜмм ̪ЭуϦϽвм ̪ХуЏгЮϜм ̪ФϹузУЮϜ дϒ йуТ ЩІ ъ ϝгвмЪϓϿϮϜсГЂнϧгЮϜ ЭϲϝЃЮϜ ев ̭  ̪  ϝужϜϽгК ϝЛЂнϦ ϹлЇϦ

  ϽАϝϷгЮϜ ев ϹтϹЛЮϜ ϾϽТϒ ̪ϝЛтϽЂϣуϛуϡЮϜ ϤϝкϜϽЪшϜм  ̪ ϢϽІϝϡв сϳЋЮϜ РϽЋЮϜ ϣЫϡІ АϝϡϦϼϜ ϟϡЃϠ ϨнЯϧЮϜ ϝкϾϽϠϒ ев

ϣϯЮϝЛв дмϸ ϽϳϡЮϝϠ  ̪ ев ϽуϫЪ сТ ϣЯϚϝЃЮϜ ϝлϦϝтϝУж ев ЉЯϷϧϦ ЭϲϝЃЮϜ пЯК ϢϽЧϧЃгЮϜ ϣуϲϝуЃЮϜ ϤϝϡЪϽгЮϜ дϒм ϝЊнЋ϶

ϢϼмϝϯгЮϜ ϣуУЯϷЮϜ ХАϝзгЮϜ сТ ϝлϧвϽϠ ϣϡЯЋЮϜ ϝлϦϝтϝУжм ̪ϽϳϡЮϜ сТ ϢϽІϝϡв дϝуϲцϜ5  .  ЌϽУϦ ̪ϝкϽуОм ϣуϛуϡЮϜ ЭЪϝЇгЮϜ иϻк

 сЯϳгЮϜ ЭКϝУЮϜ пЯК сКнЮϜ.ϝлЮ бЫϳв ϽуϠϹϦ ЭϮϒ ев ϝлϦϼнГϷϠ   

            дϖАϝЂмцϝϠ ϣϛуϡЮϜ ИϝГЦ ϽуϠϹϦ  ϣЂмϼϹгЮϜ  сЂϝуЃЮϜ ЭКϝУЮϜ ϹЛтм ̪РϜϽАцϜ ев ϣКнгϯв еуϠ ϣЯ϶ϜϹϧв ϣуЮмϕЃв ̪ Ϲϲϒ  

кϾϽϠϒϝЙЦϜнЮϜ Ќϼϒ пЯК йЯтϿзϦм ̪ϣϳЎϜм ϣуϛуϠ ϸϝЛϠϒ мϺ ϭвϝжϽϠ ЙЎнϠ аϿЯв сЂϝуЃЮϜ ϞϿϳЮϝТ ̪ ̪   ЭгϳϦ ϹзК ϝЊнЋ϶

 .ЬϝЧгЮϜ Ϝϻк сТ йЎϽК ЬмϝϳзЂ ϝв Ϝϻкм ̪ϣуКϝгϯЮϜ ЁЮϝϯгЮϝϠ аϝЛЮϜ дϓЇЮϜ ϽуϠϹϦ ϣуЮмϕЃв 

1- ϣуЮϝЫІшϜ 

             ЬϔϝЃϧЮϜ ев ϹϠъ ϝзкм ̪еуЯКϝУЮϜ СЯϧϷв еуϠ ϣЪϽϧЇв ϣуЮмϕЃв ϣуϛуϡЮϜ ϤϝкϜϽЪшϝϠ сКнЮϜ дϖ    ϬϜϼϸϖ оϹв еК

Ѓв ЭгϳϦ ϹзК ϝлϦϝтнЮмϒ сТм ̪ϝлϯвϜϽϠ сТ ϣϛуϡЮϜ ϝтϝЏЧЮ ϣуЂϝуЃЮϜ ϤϝЃЂϕгЮϜϕ дϓЇЮϜ ϽуϠϹϦ ϣуЮм  аϝЛЮϜ ϼнЗзгЮϜ Ϝϻк евм .

  ЬмϝϳзЂсТ    Ϝϻк  ϣТϽЛв ̪ЬϝЧгЮϜм ̪ϣуϛуϡЮϜ ϤϝтϹϳϧЮϜ ϾϽϠϒ  бϯϲϝкϼнЏϲ    йуКм онϧЃвм ̪сЯϳгЮϜ сЂϝуЃЮϜ ЭКϝУЮϜ оϹЮϝлϠ  ̪

  пЯК ϿуЪϽϧЮϜ ЙвАϝЂмцϜ  ϣтϽЏϳЮϜ  ϣуϯзГЮϜ ϢϽтϿϯЮϜ йϡЇЮ сЦϽЇЮϜ ЬϝгЇЮϝϠ ϣуЯϲϝЃЮϜ    ̪ХуЏгЮϜм ̪ЭуϦϽвм ̪нЮ ϸϜм)

  .(ФϹузУЮϜм  сТ ϣуϠϿϳЮϜ ϣуϠϝϷϧжъϜ ϭвϜϽϡЮϜ ЀϝЫЛжϜ пЯК РϽЛϧЮϜ пЮϖ ϝЏтϒ пЛЃзЂ ϝгЪ  ЭгК ϤϝГГϷв пЯК ̪сϛуϡЮϜ ϝлЧІ

еАϜнгЮϜ ϢϽЗж ϾϜϽϠϖ ϢϼмϽЎ Йв ̪ϣϡϷϧзгЮϜ ЁЮϝϯгЮϜ иϻлЮ Ϝ  .ϣϛуϡЮϜ Йв ϝлЯвϝЛϦ сТ ϤϝЃЂϕгЮ 

2-  ϤϜмϸцϜм ϭлзгЮϜ 

             ϞϽО сТ ϣгуЃϳЮϜ дϜнГϦ ϣϯзА ϣлϯЮ ϝтϼϜϸϖ сгϧзт ̪ϞϽПгЯЮ сϠϽПЮϜ ЬϝгЇЮϜ пЋЦϒ сТ ЀмϼϹгЮϜ ЬϝϯгЮϜ ЙЧт

  ̪ЭуϦϽв) ФϹузУЮϜ ХуЏгЮϜ ϣЮϝгЛϠ Ͻ϶̲ъϜ ̭ϿϯЮϜм (нЮ ϸϜм) дϜнГϦ буЯЦϖ сТ йзв ̭ϿϮ ̪ϣуГЂнϧгЮϜ ЭϲϜнЃЮϜм ̪ХуЏгЮϜ

 
1 -    ᵷ(ɑʦˈʬɟ) ˃ɭˈʎɶʤɂ  ᵷ(ʛᾚήɂ ɭɋʍ) ˃̋ɭɋʤ ᵷ(ɬɂ̒ɟ)̋ɭ̍ɋʍɂ2023  ᵷʘɭ̍ɦʖʤɂ ʛ̍ʂʑɂ ɀʅɄɹ ɞɮ̒ʬʯ :ɑ̍ʦɥɄɶʤɂ ɑȾ̄ɋʤɂ ˂Ịʍ Ʉʁɱəȵ̋ ɑ̍ɥɄ̍ɶʤɂ ʏ̌ɰɄɺʑɂ ᵷ

ɼ ᵷɑ˄ɭʬᾚᾇɄɇ ɑ̍ʯɄɶhɟ ɂ ʪ̒ʦʎʤɂ̋ Ɇɂɬɕɂ ɑ̍ʦʞ ɰ̒ɺ̡ʫ ᵷɒɄʎʬɕᾒᾇɂ̋ ɒᶗɄᾒᾇɂ ɑ̍ʫɄɦ˄ɬ Ṕḗɕɪʫ328. 
2 -    ᵷ(ʮɄʱɥ) ʮḗˈʦɟɂ ᵷ(ʢɬɄʍ) ɤɄɕʖʫ2021  ɒɂṔḛəȶɕʤɂ ᵷ  ʏˈʲɾɕʦʤ ὂựȾˉɋʤɂ Ṕḛəȶɕʤɂ ᵷʮɂʻʆɓ ˍẢɂʻʁ ɑʤɄɥ :ɑˈɉɱʒᶽɂ ʮɭᶽɂ ˍẢɂʻʂɇ ˍẺɄʱɾʤɂ ʌɄʆʚʦʤ ɑˈȿˈɋʤɂ

ɼ ᵷɄˈʯɄᶽȵ ᵷʮḛʤɱɇ ᵷˌɊɱʎʤɂ ˌʅɂɱʙʻʬ˄ɭʤɂ ɳʝɱᶽɂ ᵷʭʟɦʫ ˍẺɄʬɟ ɆɄɕʝ ᵷɆɱʒᶽɄɇ ɑˈʤɄᾒᾇɂ ɑȾˈẛṥʤɂ ɒɄ˄ɭɦɓʺ115 . 
3 -    ᵷ(ʭˈɥɱʤɂ ɭɋʍ) ʇˈʆʚʫ2022  ᵷɭʎɈ rʍ ɰɄʎɺɖɵᶗɂ̋ ɑ̍ʕɂɱʒᾒήɂ ɒɄʫ̒ʦʎʑɂ ʭʊʯ ʛ̍ɋʆɕɇ ʇɵ̒ɕʑɂ ɑɡɦʅ ȲɄɦ̍ʫ ɻʫɂ̒ẛẀ ʨɥɄɶʤɂ ʇɩ ɑ̍ʫɄɦ˄ɬ ɑɵɂɰɬ ᵷ

 ɭʦᾒᾇɂ ᵷɑˈʎˈɋʆʤɂʺ ɑˈʯɄɶʰᶡɂ ʪʻʦʎʤɂ ɑʦɡʫ3ɬɭʎʤɂ ᵷ3 ɼ ᵷ413. 
4 -    ᵷ(ɭˈʎɵ) ɑˈʶɄʠʤɂ ᵷ(ʭˈʶɂɱɇȹ) ɬʺɭʫ ᵷ(ɭʬɦʫ) ˌʖʱᾚήɂ2023  ɑ̍ɖɦʦʅɜɂ ɑyɟɂ̒ʤɂ) ɴ̒ɵ ɬɂ̋ ɏɾʬɇ ʨɥɄɶʤɂ ʇɩ ɰ̒ʆɓ ɑɵɂɰɬ ᵷˁʆɵʻʤɂ-  ɑɉɰɄʚʫ :(Ɇɱʒʑɂ

ᵷɑˈʕɂɱʒᾒήɂ ɒɄʫʻʦʎᶽɂ ʭʊʯ ʪɂɭɪɕɵɄɇ ɼ ᵷɑˈʬʱɓʺ ɑȾˉɉʺ Ɇɂɱɓ ɑʦɡʫ81 . 
5 - ᵷ(r˄ɭʤɂ ɰ̒ʯ) ̱ấ̍ɺʤɂ2005 ɻɂɰ̒ɕʝɭʤɂ ʨ̍ɦʤ ɑɥ̋ɱʅȵ ᵷɑ̍ʯɂ̒ʆɕʤɂ ɑ̂ɱʂᾚήɂ ɑʍ̒ʬɡʬʦʤ ɑ̍ʕɂɱʒɟ ɑɵɂɰɬ ᵷ ήɂ ˍ☿ᵷɆɱʒᶽɂ ᵷʄɄɉɱʤɂ ᵷɑˆɱɺɌʤɂ Ʉˈʕɂɱʒᾒ   ɼ411 . 
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м  .бЂϝЦ рϹуЂ ϣтмϜϾм ъϾϒ ϝϧКϝгϮ ϝглЯЋУϦ ̪(ФϹузУЮϜϽгЮϜ ЍЛϠ Йв ЬнлЃЮϜ ϢϸϝуЃϠ ϿугϧтмϦ ϤϝЛУ.  м  сГЂнϧв ϴϝзгϠ бЃϧт

̭ϝϧІ ϟАϼ ̪ϝУуЊ РϝϮм ̪ ϣзЃЮϜ ϽлІϒ ϟЮϝО сТ ФϽЇЮϜ ев ϟлϦ ϰϝтϼ Йв ̪ϢϼϜϽϳЮϜ ЬϹϧЛвм ϣГтϽϷЮϜ)1.( 

         сϚϜϽЧϧЂъϜ ϭлзгЮϜ пЯК ϣуЮϝЫІшϜ ЭуЯϳϦ сТ ϝжϹгϧКϜ ̪   еЫгт ϭϚϝϧж пЮϖ ЬнЊнЯЮ ϣЗϲыгЮϜ ев ФыГжъϜ Ьы϶ ев

м ̪ϝлгугЛϦ  ϭлзгЮϜϝлзуЛϠ ϭϚϝϧж пЮϖ ЬнЊнЯЮ ϣвϝК ϤϝвϹЧв ев ЬϝЧϧжъϝϠ сАϝϡзϧЂъϜ  .ϾϿКмϝжϠ ϝгкЮϝ  ϣуϚϝЋϲшϜ еуϧϠϼϝЧг

мϣтϹЧзЮϜ  .ϝзгКϸм    ϤϜнГϷϠ сϯлзгЮϜ ϼнЋϧЮϜ Ϝϻк̫ϣуЯгК    Ьы϶ ев  пЯК ИыАъϜ ̪ ЙϮϜϽгЮϜ    ϝв ϝЊнЋ϶ ϽтϼϝЧϧЮϝϠ ХЯЛϧт  

ϣЂмϼϹгЮϜ ϣуЂϝуЃЮϜ ϤϝЃЂϕгЮϝϠ ϣЊϝϷЮϜ ϣугЂϽЮϜ  ̪ ̪ЭуϦϽв ϣуϠϜϽϧЮϜ ϣКϝгϯЮϝϠ ̭ϜϽЏϷЮϜ ϤϝϲϝЃгЮϜ бЃЧϠ сжϜϹугЮϜ ϟтϼϹϧЮϜм

мсжϜϹугЮϜ ЭгЛЮϜ ϤϝуГЛв ϼϝгϫϧЂϜ    ϽϠнж ев ϢϹϧггЮϜ ϢϽϧУЮϜ Ьы϶ иϝжϿϯжϒ рϻЮϜ2022    Ѐϼϝв пЮϖ2023  сТ ϣЯϫгϧгЮϜм ̪

ϤϜϼϝгϧЂъϜ ̪   ϝкϽгК ФнУт сϧЮϜ ϣзЪϝЃЮϜ ϞϜнϯϧЂϜ Ьы϶ ев18    сТ ϣзуЛЮϜ ϤϜϹϲм ϸϹК ϝжϸϹϲ ϩуϳϠ ̪ϣзЂ345   ϢϹϲм  ̪

еууКϝгϯЮϜ етϼϝЇϧЃгЮϝϠ ϣЊϝ϶ ϤϜϼϝгϧЂϜм Ϻϖ ̪  ϠнϯϧЂϜϝз  72  ϼϝЇϧЃвϜ    ЭЊϒ ев111ϝзгЗж ϝгЪ .  в  Йв ϤыϠϝЧЯϫгвс  

  ϝкϸϹК НЯϠ ϣуЂϝуЃЮϜ ϞϜϿϲцϜ41  ϣЯϠϝЧв ̪ цϜ ϼнЊ ЬыПϧЂϝϠ ϝзгЦ ϝгЪгЦ.ϣуКϝзЋЮϜ ϼϝ мϾϝϯжϖ ЭϮϒ ев ХϡЂ ϝв ЭЪ ϝжϽгϫϧЂϜ 

 ϤϝвϝКϸЮ .ϬϝϧзϧЂъϜм ϽуЃУϧЮϜм ϣжϼϝЧгЮϜ Ьы϶ ев ϣЂмϼϹгЮϜ ϢϽкϝЗЮϜ ЭуЯϳϧ 

 ʭʙɰ ɑʆ̂ɱᾟήɂ1 ɑɵɂɰɭʤɂ ʢɄɡʫ ʮḛʅ̒ɓ : 

 
ὃỲṋᾟὉ ɲɄɡʯȹ :ɰɭɾᶽɂ  ᵷɑ̂̒ ᾒyήɂ ɑ̂ɰɄɺɖɵᶗɂ ɑɦᾒίʤɂ ˂Ịʍ ɂɬɄʬɕʍɂ2015  ʏ̍ʆʚɕʤɂ ɷʦʅȵ ᵷ˃̒ ᾒyήɂ ʏ̍ʆʚɕʤɂ ʌ̋ɱɺʫ ᵷ

.ɤṔḘʚʑɂ ˃̒ ᾒyήɂ 

3- ϭϚϝϧж ϣЂϜϼϹЮϜ 

1-3- свϝзϦ ДнϳЯв щЮ ϣуϛуϡЮϜ ϤϝкϜϽЪ ϣЂϜϼϹЮϜ ЬϝϯгϠ 

               ϣЂмϼϹгЮϜ ϣтϽЏϳЮϜ АϝЂмцϜ РϽЛϦ  (нЮ ϸϜмм ̪ЭуϦϽвм ̪ХуЏгЮϜм ̪ФϹузУЮϜ)    ϤϝкϜϽЪшϜ ев ϣКнгϯв свϝзϦ

ϣϲнЮ) ϣуϛуϡЮϜ  бЦϼ ϼнЊ1(̪  :ϝлгкϒ пЯК ϿуЪϽϧЮϜ ЬмϝϳзЂм ̪ϣтϽЇϠ оϽ϶ϒм ϣуЛуϡА ЭвϜнК Э϶ϜϹϦ ϟϡЃϠ 

-  ̪ ЭϳЃϧЮϜ ϢϹϲ ϹтϜϿϦ Ϧм ЭϲϝЃЮϜ Б϶ ЙϮϜϽϦ Ьы϶ ев ЉЦϝз иϸϼϜнвϸϜм ϣКϝгϯϡТ ̪ нЮ ыϫвϠ ЙϮϜϽϦ ̪ЬϹЛг 170   ̯ϜϽϧв

  ϣзЂ ев ϢϹϧггЮϜ ϢϽϧУЮϜ сТ1937  пЮϖ1994  сЮϜнϲ НЯϠ рнзЂ БЂнϧгϠм ̪3  ϣзЃЮϜ сТ ϼϝϧвϒ  ̪ ЬнЯϳϠ ЙЦнϧгЮϜ евм



103 

  ϣзЂ2048    рϸϕуЂ ϝгв ̪ϣтϽЛϧЮϜм РϜϽϯжъϜ ϟϡЃϠ ϤъϝϳЮϜ ЍЛϠ сТ ̭ϝУϧ϶ъϜ пϧϲ ϙАϜнЇЮϜ ЌϽК ЙϮϜϽϧт дϒ

сϲϝуЃЮϜ ϝлЧІ сТ ϝЊнЋ϶ ϣтϸϝЋϧЦъϜ ϣугзϧЮϜ онϧЃв пЯК ϽϚϝЃ϶ пЮϖ̫ 

-   ИϝУϦϼϜϖ̪ϤϝтϝУзЮϜ Ϭϝϧж    ϩуϳϠ  ЭЋТ Ьы϶ ϝлϦмϼϺ НЯϡϦ ̪ϣϡЯЋЮϜ ϤϝтϝУзЮϜ ев ϢϽуϡЪ ϤϝугЪ ϣЂмϼϹгЮϜ АϝЂмцϜ ̳ϭ̴ϧ̶з̳Ϧ

СуЋЮϜ  ̪  сЮϜнϲ ̳ϭ̴ϧ̶з̳Ϧ ϝкϸϽУгϠ ЭуϦϽв ϣКϝгϯТ27000    ϟуЋзϠ ϝтнзЂ еА0,41  ϸϽТ ЭЫЮ еА  ϤϝтϝУзЮϜ ИϝГЦ ϝвϒ .

ϣЯϚϝЃЮϜ ̪ ыТ  ев ϹтϹЛЮϜ сТ БϡϷϧт ЬϜϾ ϣЪϽІ РϽА ев ϢϿϯзгЮϜ ЭϚϝЃЮϜ ϽулГϧЯЮ оϽϡЫЮϜ ЙтϼϝЇгЮϜ бОϼ ̪ЭЪϝЇгЮϜ

ϣуϚϝгЮϜ ϸϼϜнгЮϜ ϨнЯϦ ϝлгкϒ ЭЪϝЇгЮϜ ев ϹтϹЛЮϜ ϰϽГт ϝгв ̪ЁтϹжϝвϒ ̫ 

- ϣуϚϝгЮϜ ϸϼϜнгЮϜ ϼнкϹϦ  ЙϮϜϽϦ Ьы϶ ев ̪  ϝлгϯϲϣуϳГЃЮϜ)  (ϣуТнϯЮϜмЮϖ ϣТϝЎшϝϠ ̪ п  ϪнЯϦϝл  ϦмсжϹ    ̪ϝлϦϸнϮ

онϧЃв пЯК ϝЊнЋ϶  ϥугЮϜ йКϜϼϺм ЭуϦϽв ϸϜм  ̪ ϝЏтϒ рϸϕт ϝгв ̪ϣуКϝзЋЮϜ иϝугЮϜм ϤϝтϝУзЯЮ ̭ϝКнЪ аϹϷϧЃ̳т Ϻϖ

  Ϝϻкм .ϣЧГзгЮϜ сТ ϣуТнϯЮϜ иϝугЮϜ ϨнЯϦ ϣЯЫЇв бЦϝУϦ пЮϖ  ϤϹЪϒ ϝвоϹϲϖ   ЮϜЂϜϼϹϤϝ  2011  ϩуϲ ̪ ϨнЯϧЮϜ еК ϥУЇЪ

  ϸϜнв ϣГЂϜнϠ ϣуТнϯЮϜ иϝугЯЮ ϽуϡЫЮϜеуϠ ϝв дϒ ϝЏтϒ ϤыуЯϳϧЮϜ ϥжϝϠϒм ̪ϣуϠмϽЫув%  92    м%96    ϿугϧϦ ϝлзв

ϜϿтϹЮϜ сϳϠ ϝЊнЋ϶ ϝтϽуϧЫϡЯЮ ϽуϡЫЮϜ ИϝУϦϼъϝϠ  .  ϸϜмм ϽугЂ ϸϜмм ϱЮϝгЮϜ ϸϜнЪ ̪оϽ϶ϒ ϣтϸмϒ ϝлЇуЛϦ ϣуЛЎнЮϜ ЁУж

  ϹЛт рϻЮϜм нЮ ϸϜм ̭ϝзϫϧЂϝϠ ̪...ϣЃтϹжнЪ ϸϜмм мϽЫузЮϜϝДнЗϳв    ϤϜϺ йкϝув дϓϠ ϢϿϯзгЮϜ ЭуЮϝϳϧЮϜ ϥзуϠ ϩуϲ ̪ϝуϡЃж

  сЯϲϝЃЮϜ БтϽЇЮϜ ев ϝзϠϽϧЦϜ ϝгЯЪ еЫЮ ̪ϣЏУϷзв ϽАϝϷгϠм БЂнϧв ϱЯгϦ Йв ̪рϽЯЮ ϣϳЮϝЊм ϢϹуϮ ϣуКнжт  ϸϜϸϿ

ϝуϡЃж ϱЯгϧЮϜ ̫ 

-   ϽГ϶ ϸϸϽϦ̪ϤϝжϝЏуУЮϜ  ̪ЀмϼϹгЮϜ ЬϝϯгЮϜ ев сЮϝгЇЮϜ ̭ϿϯЮϝϠ ϝЊнЋ϶   ϤϝжϝЏуУЮϜ ев ϹтϹЛЮϜ ϨмϹϲ ϹлІ Ϻϖ

ϜϽвϹв дϝЪ ϝлЏЛϠ ̪  ϭϚϝϧж ϥзуϠм .ϣтϸϝЋϧЦъϜ Ϥ̲ϝЇзгЮϜм ϣуϧϳϧЮϜ ϣузϡЮϜ онϧЃв пЯК ϣϲϸϝТ ϽϚϝЃ϶ СЯ϶ ϩуϳϠ

ЭуЯϳϦ  еууКϝзГЊъϜ етϽгЧЮϜ ϼнЊSsentinel    )10  м (аModis)500  ев ϢϹϧггЮϜ ϢϽϧУЮϜ Ьы϶ (а01-03-

2021    пЮϖ14-03-2021.  ϢнЦ ϟϡЃϠ ϣЛЂϜм сЎϜϼϒ ϽгОм ̪ϣтϸмцϜ ЍЛϠ дϝЏуТ РϽК ЀмϼϹгЮϜ ЬϝϯгЮϜ дϒ ̪

  ̪ϤϝГЦϝЃϧЮϜм  ϼϽЏϦ ̲СΖЯ̲϶3250  м ̪ϣтϽЏϳЮϜ ̭ϝуϲцϜ ев ̯ϜϼϝϧЫк41403    ̪нЮ ϸϜм ϞнзϮ ϝЊнЋ϶ ̪ϣгЃж

ϼϽЎ рц ϣуКϜϼϿЮϜ сЎϜϼцϜ ЌϽЛϧϦ бЮ ЭϠϝЧгЮϜ сТ ̪ХуЏгЮϜ БЂмм ̪ЭуϦϽв ϞнзϮм ̫ 

-   ̪ϣϠϽϧЮϜ ϼнкϹϦЭуϡЦ ев ϹкϝЇв ϾмϽϠ Ьы϶ ев    ̭ϝуϲϒ ϼнлДм ̪ϤϝКмϼϿгЮϜ Йв ϤϝтϝзϡЮϜ Аыϧ϶Ϝ  ϹкϝЇв еуϠ ЙгϯϦ

м ̪ϣуІϝгЮϜ ϣуϠϽϦм ϣКϜϼϿЮϜ ϣГЇжϒ ϣЂϼϝгв ϩуϲ ̪сУтϽЮϜ ЬϝϯгЮϜ ев  оϽ϶ϒ  ϣтϽЏϲ ϢϝуϳЮтмϿПϝк   еЫЃЮϜ

ϣтϼϝϯϧЮϜ ϿЪϜϽгЮϜм ̪ϣуϲϝуЃЮϜ ϤϝЛгϯгЮϜм ̪рϽЋЛЮϜ̭сЇЮϜ ̪...   сЮϝϧЮϝϠм ̪ϣϠϽϧЮϜ ϣтϺϝУж ЙϮϜϽϦ пЮϖ рϸϕт рϻЮϜ

ϤϝжϝЏуУЮϜ ϽГ϶ ИϝУϦϼϜ ̪ϣтϽЛϧЮϜ ϢϹϲ ϹтϜϿϦм РϜϽϯжъϜ ЭЫЇв пЃзж дϒ дмϸ Ϝϻк ̫

- ϣуϛуϡЮϜм ϣуϮнЮнуϡЮϜ ϣугкцϜ ϤϜϺ ЙЦϜнгЮϜ ϼнкϹϦ ̪ЪϣϡАϽЮϜ ЙЦϜнгЮϝ ̪ ϼнлТϣϯуϧжм ϽугЂϜ   ̪ϣЮмϕЃгЮϜ ϽуО Ϥы϶ϹϧЯЮ

ϣГЧж пЮϖ ЬнϳϦ  ̭ϜϸнЂ    сЮϜнϳϠ йϧϲϝЃв ЙϮϜϽϦ ϹЛϠ ϝЊнЋ϶%50 ̪   ϣТϝЎϖϖ иϝугЮϜ ϞнЃзв ϣϲнЯв ϢϸϝтϾ пЮ

.ϣуТнϯЮϜ  ϸϹлϦ ϣуЛЎнЮϜ ЁУж  нЮ ϸϜм ϟЋв ̪ еЏϧϳт дϝЪ ϝвϹЛϠ  90    ев ϝКнжϼнуГЮϜ  ϤϝзтнЫϧЮϜ ЌϝУϷжϜ Йв ̪

  Ϟ ϼϹЧϦ сϧЮϜ ϸϜнЮϜ БЂмм ϣуЮϝЛϠ ϣжϼϝЧв ϣуϦϝϡзЮϜ88   ̯ϝКнж  .РϽЛт ϝгЪ  Ϝ  ̭ϝГПЮсϠϝПЮϜ  ̪ϝЛϮϜϽϦ  ϠЭЛУ    ϨϝϫϧϮъϜ

ХϚϜϽϳЮϜм ̪ϼϝАшϜ Ϝϻк сТм  ЀмϼϹгЮϜ ЬϝϯгЮϜ ϹлІ ϣϦмϝУϧв ХϚϜϽϲ ϣЃг϶ еуϠ ϝв ϢϼнГϷЮϜ27   пЮϖ ϾнуЮнт7   ϽϡзϧІ

ев    ϣзЂ2022  ХтϽϲ ϝлУзКϒ дϝЪ ̪15    ϥЇО2022  ев ϹтϾϒ ϢϸнЧУгЮϜ ϣуϠϝПЮϜ ϣϲϝЃгЮϜ ϤϾмϝϯϦ Ϻϖ ̪125   ̯ϜϼϝϧЫк  

Ϝ ϟЃϲдϜнГϧϠ ϤϝϠϝПЮϜм иϝугЯЮ ϣузАнЮϜ ϣЮϝЪнЯЮ ϣтнлϯЮϜ ϣтϽтϹгЮ ̫

- ϢϓулгЮϜ ̭ϜϽЏϷЮϜ ϤϝϲϝЃгЮϜ ϢϼϹж  АϝЂмцϜ ϽТнϧϦ Ϻϖ ̪  пЯК ϣЂмϼϹгЮϜ552936  Ϧм ̪ϝЛϠϽв ϜϽϧвсϦϓ  ЭуϦϽв  ъмϒ   Ϟ

%44    еЏϧϳϦ ϩуϲ240830    ϢϽ϶ϓϧв нЮ ϸϜм сϦϓϦ ϥуϲ сТ ̪̯ϝЛϠϽв ̯ϜϽϧв  Ϟ15800    Эϫгт ϝв рϒ БЧТ ЙϠϽв Ͻϧв
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%3  ϣУуЛЎ аϝЦϼцϜ иϻк пЧϡϦ ̪еЫЮ .ИнгϯгЮϜ евϽУЮϜ ϟуЋж дϒ ϝгЯК ̪  ϸ  Ͼмϝϯϧт ъ ϝлзв  нкм ̪еуЛϠϽв етϽϧв ЭЦϒ 

 сТ ϸϹϳгЮϜм ϢϹϳϧгЮϜ бвцϜ йϧАϽϧІϜ рϻЮϜ бЦϽЮϜ ев15 ϸϽТ ЭЫЮ ̯ϝЛϠϽв ̯ϜϽϧв . 

                 ̪ϝвнгКϠ бЃϧт ЀмϼϹгЮϜ ЬϝϯгЮϜ дϒ ϱЏϧт  ϣуϛуϠ ϤϝкϜϽЪϗ  рϽЏϲ БЂм ев ϝлϦϹϲ СЯϧϷϦ ̪ϣКнзϧвϽ϶ф.   еЫЮ ̪  

 :ϰмϽГгЮϜ ЬϜϕЃЮϜ пЧϡтЙЦϜнЮϜ Ϝϻк ϽуϠϹϧЮ пЛЃт СуЪм ̬сЯϳгЮϜ сЂϝуЃЮϜ ЭКϝУЮϜ ϤϜϼнЋϦ сТ ϝкϼнЏϲ оϹв ϝв ̬ 

 ʭʙɰ  ɰ̒ɽ ɑɥ̒ʤ1 ɑɵɂɰɭʤɄɇ ὃỰʎʑɂ ʢɄᾒᾇɄɇ ɑ̍ȿ̍ɋʤɂ ɒɄʁɂɱʝɟɂ ʃʎɋʤ ɏʯɂ̒ɟ : 

1 

 
 ɫ̂ɰɄɕɇ ᵷʐɄʞɲȵ ɭ̍ɹɰ ɏʤɄʆʤɂ ɑɵɭʍ8  Ṕḗʱɟɬ2022 . 

2 

 
 ɫ̂ɰɄɕɇ ᵷʐɄʞɲȵ ɭ̍ɹɰ ɏʤɄʆʤɂ ɑɵɭʍ15  Ṕḗʱɟɬ2022 . 

3 

 
 ɫ̂ɰɄɕɇ ᵷʐɄʞɲȵ ɭ̍ɹɰ ɏʤɄʆʤɂ ɑɵɭʍ22  ɴɰɄʫ2023 . 

4 

 
 ɑɵɭʍ ɫ̂ɰɄɕɇ ᵷʐɄʞɲȵ ɭ̍ɹɰ ɏʤɄʆʤɂ11  ɱ˄ɂṔḗʕ2023 . 

5 

 
 ɫ̂ɰɄɕɇ ᵷʐɄʞɲȵ ɭ̍ɹɰ ɏʤɄʆʤɂ ɑɵɭʍ8  ɴɰɄʫ2023. 

6 

 
 ɫ̂ɰɄɕɇ ᵷʐɄʞɲȵ ɭ̍ɹɰ ɏʤɄʆʤɂ ɑɵɭʍ4  ʨˆɱɇȵ2023 . 

            еуϡϦ ϝгЪ ϣуϠϝПЮϜ ϢмϽϫЮϜ пЯК свϜϽϧЮϜ ев ̪ϣЂϜϼϹЮϜ Ьϝϯв ϝлТϽЛт сϧЮϜ ϣуϛуϡЮϜ ϤϝкϜϽЪшϜ ев ϟжϜнϮ ϼнЋЮϜ ЭϫгϦ

  ϢϼнЋЮϜ1    ϢϼнЋЮϜ ϱЎнϦ ϝгЪ ЭϲϝЃЮϜ Б϶ ЙϮϜϽϦм ̪ϼнУуГЮϜ ϣтϹЪ ϣϠϝО ев ϣГЧϧЯгЮϜ2   ϣϡЯЋЮϜ ϤϝтϝУзЮϜ ЭЫЇвм ̪ФϹузУЮϝϠ

  ϢϼнЋЮϜ ЭϫгϦ ϝгЪ3    ϢϼнЋЮϜ) ЭуϦϽгϠ ϝЊнЋ϶ ϙАϝЇЮϜ Ьϝвϼ СϲϾ ϟжϝϮ пЮϖ .нЮ ϸϜм Э϶ϹгϠ4  ϝгЪ ϣϠϽϧЮϜ РϜϽϯжϜм ̪(

  ϢϼнЋЮϜ сТ5    ϢϼнЋЮϜ) ϽугЂϜ ϼнк ϝЊнЋ϶ ϣϡАϽЮϜ ЙЦϜнгЮϜ ЍЛϠ РϽЛϦ ϝгЪ .нЮ ϸϜм ϣКϝгϯϠ6  ϜϽуГ϶ ϝуϛуϠ ϜϼнкϹϦ (

 .йТϜϽАϒ пЯК ϤϹуІ сϧЮϜ ϣуϲϝуЃЮϜ ϤϑЇзгЮϜ ϟϡЃϠ 

 

               2-3-ϤϜϼнЋϦ ϢϸмϹϳв ϣуϛуϠ Ю сЂϝуЃЮϜ ЭКϝУЯϽуϠϹϧЮϜ пЯК ϝϡЯЂ ЁЫЛзϦ  



105 

            ϞϜϿϲцϜ сЯϫгв ЙугϮ ϽЦϒ    ϣуЂϝуЃЮϜϠ ϣуϛуϠ ЭЪϝЇв ϸнϮнϠ ̪сжϜϹугЮϜ ЭгЛЮϜ Ьы϶ блϠ ϝзуЧϧЮϜ етϻЮϜблϦϝКϝгϯ  пЯКм ̪

  рϒϼ ϟЃϲ ϤϝтϝУзЮϜ иϜϽЪϖ бЦϝУϦ ϝлЂϒϼ%60    йуЯК ϹЪϒ ϝв нкм .ϣтϽϳϡЮϜ иϝугЮϜ ϨнЯϦм ϣуϚϝгЮϜ ϸϼϜнгЮϜ ϼнкϹϦ бϪ ̪блзв%52 

ев   еЫЮ .ЭЫЇгЮϜ Ϝϻк ϢϼнГ϶ пЯК еууЯϳгЮϜ еуЯКϝУЮϜ ев блв ̭ϿϮ ИϝгϮϖ пЯК ϽуϡЛϦ ЩЮϺ сТм ̪ϣуКϝгϯЮϜ ЁЮϝϯгЮϜ ̭ϝЏКϒ

блϯвϜϽϠ онϧЃв пЯК йЃгЯж бЮ ̪РϜϽϧКъϜ Ϝϻк  .ϣуЂϝуЃЮϜ 

            ̪ϣтϹЧж Ϣ̭ϜϽЧϠ ϝзгЦ ̪ϣуАϜϽЦнгтϹЮϜ ϣЂϼϝггЯЮ ϣуЮϑЪ сϠϝϷϧжъϜ ϭвϝжϽϡЮϜ ϣугкц ̯ϜϽЗжЮϭвϜϽϠ ев ϣКнгϯг  Ϝ  ϞϜϿϲц

  ̪ϝуЯϳвм ϝтϿЪϽв ϣуЂϝуЃЮϜ ̳в ̲ϽпЯК ϣϠϽϯϦ ϝлЮ сϧЮϜ оϽϡЫЮϜ ϞϜϿϲцϜ пЯК етϿЪ    ЍЛϠ ϼϝуϧ϶Ϝм ̪ϣЎϼϝЛгЮϜм ϽууЃϧЮϜ онϧЃв

тϿЪϽгТ .ϝлϦϝтнЮмϒ егЎ ϣуϛуϡЮϜ ϝтϝЏЧЮϜ ϼнЏϲ АϝϡзϧЂϜ Йв ̪оϽПЋЮϜ ϞϜϿϲцϜдϒ ϝжϹϮм ̪ϝ    ϝв Ϝϼϸϝж ϣуϠϿϳЮϜ ϭвϜϽϡЮϜ ϟЯОϒ

  ϣуϛуϡЮϜ ϝкϸнКм ϣОϝуЊ ϹзК ϹзϧЃϦϜ пЯКоϽϡЫЮϜ ϣуϯуϦϜϽϧЂъϜ ϤϝлϮнϧЮ  ϸыϡЯЮ ̪  ϣугзϧЯЮ ϣузАнЮϜ ϣуϯуϦϜϽϧЂъϜ ЭуϡЦ ев

  ϣгтϹϧЃгЮϜ2016-2030  ̪м  ϼϝАшϜ днжϝЧЮϜ99.12  ̪м  ϣуЦϝГЮϜ ϣКϝϯзЯЮ ϣузАнЮϜ ϣуϯуϦϜϽϧЂъϜ2009  ̪м  ̭ϝгЯЮ сзАнЮϜ БГϷгЮϜ

2030  ̪ϝкϿуЪϽϦм  ϝлгкϒ ϢϸмϹϳв ϣуϛуϠ ϝтϝЏЦ пЯК  :  ϢϼϹжм ̪ϞϜϽϧЮϜ ϸϜϹКϖм ϣϛулϧЮϜ ̪ϢϸϹϯϧгЮϜ ϣЦϝГЮϜϣуϚϝгЮϜ ϸϼϜнгЮϜ ̪

ϣϡЯЋЮϜ ϤϝтϝУзЮϜм  .  ϸнКнЮϜ дϒ ϝгЪ ЬнЊнЮϜ ϹзК ϝлЧуЧϳϧϠ аϿϧЯϦ ϣзуЛв аϝЦϼϒ ϰϽϧЧϦ бЮм ̪ϣЎϝУЏТ ϥжϝЪ ϝлϦϽГЂ сϧЮϜ ϣуϛуϡЮϜ

 .ϣГЯЃЮϜ пЮϖ   онϧЃв пЯК ϣуЂϝуЃЮϜ ϞϜϿϲцϜ йЯϯЃϦ рϻЮϜ ̪ϽуϡЫЮϜ ЙϮϜϽϧЮϜ пЯК ϣЂмϼϹгЮϜ ϤϝКϝгϯЮϜ дϝЫЂ ЙгϮϒ ̪ϝуЯϳв ϝвϒ

  .ϝлϧГЇжϒм ϝлϯвϜϽϠ сТ сϛуϡЮϜ ϹЛϡЮϜ СуДнϦ  ϟЃϳТ  ϽϡϧКϜ сжϜϹугЮϜ ϩϳϡЮϜ ϤϝуГЛв%64.81    ϟϚϝО сϛуϡЮϜ ϟжϝϯЮϜ дϒ блзв

 м ̪ϣуϠϝϷϧжъϜ ϭвϜϽϡЮϜ сТ ϝвϝгϦ%23.15   ϹЪϒ ϝгЪ ̪блϦϝЛЯГϦ онϧЃгЮ пЦϽт ъ СуЛЎ ЭЫЇϠ бϧт ЩЮϺ СуДнϦ дϒ Ϝмϒϼ

%12.04  рϒϼ Йв йϮнϧЮϜ ϻк СЯϧϷтм .РϽЇв ЭЫЇϠ ϝлϯвϜϽϠ сТ ϣуϛуϡЮϜ ϝтϝЏЧЮϜ бϳЧ̳Ϧ ϣуЂϝуЃЮϜ ϞϜϿϲцϜ дϒ БЧТ

 онϧЃв пЯК ϣЮнϡЧв пЧϡϦ ̪ϝлуЮϖ днгϧзт сϧЮϜ ϞϜϿϲцϝϠ ϣЊϝϷЮϜ ϣуϠϝϷϧжъϜ ϭвϜϽϡЮϜ дϒ ϝзЮ ϜнϲϽЊ Ϻϖ ̪еууКϝгϯЮϜ етϼϝЇϧЃгЮϜ

  оϽт ϩуϲ ̪сϛуϡЮϜ ϼнЏϳЮϜ%41.67    м ̪РϽЇв йжϓϠ блзв%33.33   ϸϝуϳЮϜ ев ИнзϠ ϭвϜϽϡЮϜ ЩЯϦ ϣЂϜϼϸ еЫЮ .йϠ ЀϓϠ ъ

  ϽуϠϹϧЪ ̪БЧТ сКϝгϧϮъϜ ЙϠϝГЮϜ ϤϜϺ ϣтϹуЯЧϧЮϜ ϝтϝЏЧЮϜ пЯК йϯвϜϽϠ сТ ϿЪϽт ЬϜϾ ъ сЂϝуЃЮϜ ЭКϝУЮϜ дϓϠ ϥжϝϠϒ ̪ϣуЦϜϹЋгЮϜм

.ϣуϚϝгЮϜ рϼϝϯгЮϜ ϨнЯϦ ЭЫЇв ϣϯЮϝЛвм ̪ϿулϯϧЮϜ ϣЋЦϝзЮϜ ̭ϝуϲцϝϠ аϝгϧкъϜм ̪ϤϝтϝУзЮϜ 

         ϱЮϝЋв ϣϡЪϜнв сТ ϝгжϖм ̪ϤϝϠϝϷϧжϜ ЭЪ ϞϜϽϧЦϜ ϹзК сгЂнв ЭЫЇϠ ϭвϜϽϡЮϜ ЙЎм сТ ϞϜϿϲцϜ ϼмϸ ϽЋϧЧт ъ

блϦъϝПЇжϜм еузАϜнгЮϜ  блЛв ЭЊϜнϧЮϜм.    ϣЂмϼϹгЮϜ ϤϝКϝгϯЮϝϠ ϣуЂϝуЃЮϜ ϞϜϿϲцϜ ̭ϝгКϾ ϝжϽЃУϧЂϜ ϹЦ ϝзЪ ̪ϼϝАшϜ Ϝϻк сТм

  еЫЮ ̪сϛуϠ ϹЛϠ ϤϜϺ ϣГЇжϒ буЗзϦ сТ сЯЛУЮϜ блАϜϽϷжϜ оϹв еК ̪сжϜϹугЮϜ ЭгЛЮϜ Ьы϶66,67%    аϹЛϠ ϜнϲϽЊ блзв

  ̪ИнзЮϜ Ϝϻк ев АϝЇж рϒ сТ блАϜϽϷжϜ  рϒ сЦϝϡЮϜм%33.33    ϤϜмϹж ХтϽА еК ИнЎнгЮϝϠ ϣЯЊ ϤϜϺ ϣГЇжϒ буЗзϦ ϜмϹЪϒ

  иϹЪϒ рϻЮϜ ϽвцϜ ̪сЯЛТ ЭЫЇϠ ϣзЪϝЃЮϜ ШϜϽІϖ дмϸ ̪ϣуЂϜϼϸ аϝтϒм ϣугЯК%55  блзв  ̪ϝгв    ЁЫЛзуЂпЯК   ИϝГЧЮϜ ϽуϠϹϦ ϢϸнϮ

 ̪ϣуКϝгϯЮϜ ЁЮϝϯгЮϜ РϽА ев сϛуϡЮϜЫЮн ϝлж .ϣуЯϳгЮϜ ϣуЂϝуЃЮϜ ϣϡϷзЯЮ ϜϸϜϹϧвϜ 

               бЦϼ сгуЗзϧЮϜ днжϝЧЮϜ ϝлгкϒ еужϜнЧЮϜ ев ϣКнгϯгЮ ϞϽПгЮϝϠ сКϝгϯЮϜ ϽуϠϹϧЮϜ ЙЏϷт113.14 ̪   Ьн϶ рϻЮϜ

ϣуϠϜϽϧЮϜ ϣКϝгϯЯЮ ϣЛЂϜм ϣуϛуϠ ϤϝЊϝЋϧ϶Ϝ  ̪  ϤϹЪϒ ϩуϲ  ϸϜнгЮϜ83  м85  м90  пЯК  :̪̭ϝгЮϜ ЙтϾнϦ  м ϽулГϧЮϜ ИϝГЦ ϽуϠϹϦ

  ̪ЭϚϝЃЮϜм ϟЯЋЮϜм  ̪ϣуЛуϡГЮϜ ЙЦϜнгЮϜ пЯК ДϝУϳЮϜм ̪ϤϝкϿϧзгЮϜ ̭ϝЇжϖм ϣвϝЦϖм ̪ϣувнгЛЮϜ ϣϳЋЮϜ ЕУϲм ̭ϝЇжϖм ϨϜϹϲϖ

ϣГЂнϧгЮϜм ϢϽуПЋЮϜ ϣуϚϝгЮϜ ϤϜϿулϯϧЮϜϝв Ϝϻкм ̪  Ϥы϶ϹϦ сТ йЃгЯж бЮ  ϣЂмϼϹгЮϜ ϣуЯϳгЮϜ ЁЮϝϯгЮϜЃЮϜ ϟЯОϒ ЭЛϮм ̪ϝЫ  д

 еуЎϜϼ ϽуОЯКп сϛуϡЮϜ ϝк̭Ϝϸϒ. 

             бкϝЎϼ аϹК еК дϝЫЃЮϜ ϟЯОϒ ̲ϽΖϡ̲КϠЮϝϧϽуϠϹ  КϝгϯЮϜс  ϣϛуϡЮϜ ИϝГЧЮ  ̪ ̲Ц ϼϝАшϜ Ϝϻк сТм Ζу ̲б  %97   ЬϝϯгЮϜ дϝЫЂ ев

̭Ϝϸϒ ЀмϼϹгЮϜ  ϣЧϠϝЃЮϜ ЁЮϝϯгЮϜ  )2015-2021в (  ев ЭЦϒ ϽΖϡ̲К ϝгуТ ̪БЂнϧв пЮϖ аϹЛзв е%3    .ϜϹуϮ дϝЪ ̭ϜϸцϜ дϒ пЯК
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) ϣуЮϝϳЮϜ ϣуКϝгϯЮϜ ЁЮϝϯгЮϜ пЯК ̭ϜϼфϜ иϻк бугЛϦ еЫгтм2021-2027  ЁгЯт бЮ ϩуϲ ̪(%85.13    ев Э϶ϹϦ рϒ блзв

  оϽт ЭϠϝЧгЮϜ сТ еЫЮ ̪ϝлТϽА%14.87   ϝкϾϽϠϒ ϤϝКϝГЧЮϜ ев ϣКнгϯв ϥЃв ̪сϛуϡЮϜ ЬϝϯгЮϜ сТ Ϥы϶ϹϦ Шϝзк дϒ БЧТ

 ̪ϤϝтϝУзЮϜ ЭЫЇв ϽуϠϹϦм ϣТϝЗзЮϜ м ̪ϝлϧϡЪϜнвм ̭ϜϽЏϷЮϜ ϤϝϲϝЃгЮϜ ХЯ϶ сгЂнгЮϜ ϝлЛϠϝА бОϼ1 ϣϲнЮ)  бЦϼ ЬϝЫІцϜ1.( 

             ϼмϸ пЯϯϧтЮϜϽуϠϹϦ пЯК ϽлЃЮϜ сТ ϣуКϝгϯЮϜ ЁЮϝϯг    еЫЮ ̪еАϜнгЮϜ ϝтϝЏЦϠ  ϞϝуО йϡІ ϝзЯϯЂ ̪ЀмϼϹгЮϜ ЬϝϯгЮϝ

ϣуϛуϡЮϜ ϝтϝЏЧЯЮ  ̪  ̪ϤϝКϝгϯЮϜ ЭгК ϭвϜϽϡТ  пЯК ϤϿЪϼ  ϣуϛуϠ Ϥы϶ϹϦЬы϶ ев ̪ϢϸмϹϳв    ̪ϣЯϚϝЃЮϜм ϣϡЯЋЮϜ ϤϝтϝУзЮϜ ϣϯЮϝЛв

 ̪ (ϣзтϹгЯЮ аϝЛЮϜ ϹлЇгЮϜ еуЃϳϦ) ̭ϜϽЏϷЮϜ ϤϝϲϝЃгЮϜ ев ЙТϽЮϜм    ϢϽϧУЮ ϝлЯгК ϭвϝжϽϠ ̭ϝϮ ̪ФϹузУЮϜ ϣКϝгϯϠ ыϫгТ2022-

2017    ЭтϿзϦ ЭϮϒ ев ̪ϣЃуϚϼ ϼмϝϳв ϣЛϠϼϓϠ40    ϾмϝϯϧϦ ϣуЮϝв ϣУЯЫϧϠ ̯ϝКмϽЇв122    сТ сϛуϡЮϜ ϼнЏϳЮϜ дϝЪм ̪бкϼϸ днуЯв

  ϣϯвϽϠ Ьы϶ ев сжϝϫЮϜ ϼнϳгЮϜ14  ϽϠ онϧЃв пЯК ϝЏтϒ иϝзЯϯЂ ϝв Ϝϻкм .ϝКмϽЇвϭвϜ   ХуЏгЮϜм ЭуϦϽв ев ЭЫЮ ЭгЛЮϜ  

нЮ ϸϜмм    ϤϝКϝгϯЮϜ ЭгК ϭвϜϽϠм ̪ϢϽϧУЮϜ ЁУзЮЙϠϼцϜ    ϢϽϧУЮ2022-2027.  пЯК ϝвϒ  онϧЃв   ϝϳв ХуЏгЮϜ) ϤϝЃЯϯЮϜ ϽЎ

ϣуϛуϡЮϜ БЧзЮϜ ϾмϝϯϧϦ бЮ (ϝϮϺнгж ̪  11    ЭЊϒ ев БЧТ ϣГЧж358    ϣзЂ ев ϢϹϧггЮϜ ϢϽϧУЮϜ Ьы϶2016    ϣзЂ пЮϖ2022 ϝлϡЯОϒ ̪

 ̪ϤϝтϝУзЮϝϠ ϣГϡϦϽв ЙуЎϜнв ϥЇЦϝж рϒϼ ϟЃϲ ϣтнЮмϒ мϺ ИϝГЧЪетϼϝЇϧЃгЮϜ. 

4-  ϣЇЦϝзгЮϜ 

                1-4-  ϣуϛуϡЮϜ ϤϝкϜϽЪшϜ свϝзϦ дϜϽЃУт дывϝК ̪рϽЇϡЮϜ ЬыПϧЂъϜ ϹтϜϿϦм ̪ЬϝϯгЮϜ ϣІϝЇк 

                ̪ϣуϛуϡЮϜ ϤϝкϜϽЪшϜ ϢϹϲ ϹтϜϿϦ сТ бкϝЃϦ ϩуϲ ̪ϣуЛуϡГЮϜ ϽкϜнЗЮϜ ев ϹтϹЛЮϝϠ ЀмϼϹгЮϜ ЬϝϯгЮϜ ЭϲϜнЂ ϽϪϓϧϦ

  ̫ϝлгкϒϽϳϡЮϜ ϱГЂ онϧЃв ИϝУϦϼϜм ̪сЦϽЇЮϜ иϝϯϦъϜ ев ϣуϦ̲ъϜ ЙТϹЮϜ онЦ еК ϣϯϦϝзЮϜ ̪ϣтϽϳϡЮϜ ϣуϚϝгЮϜ ϤϜϼϝуϧЮϜ ϣзгук-  

  Ϟ йКϝУϦϼϜ ЬϹЛв НЯϡт ϩуϲ2.5   ϣϧϡЃϠ ϼϿϯЮϜм ϹгЮϜ ЀϝуЦ ϣГϳв пЯК ϜϸϝгϧКϜ ϣзЃЮϜ сТ бЯв2- ̭ϝЧϧЮϜ ϹзК ϣϯϦϝзЮϜ ϤыКϝУϧЮϜм

  ̪ϽϳϡЮϝϠ ϣтϸмцϜ рϼϝϯв  пЮϖ рϸϕт ϝгвЭϲϝЃЮϜ Б϶ ЙϮϜϽϦ  ̪мϖ ϽϷϡϧЮϜ ϣугЪ ИϝУϦϼϜϺ    ϥЦϝТ500    ϢϹϲ ИϝУϦϼϜ ϟϡЃϠ ̪бЯв

  сТ ЭϫгϧгЮϜм ̪с϶ϝзгЮϜ РϽГϧЮϜ  ϹтϜϿϦ  ϣзЂ Ьы϶ свнуЮϜ ϝлГЂнϧв НЯϠ ϩуϳϠ ̪ϝлЛтϾнϦ Рыϧ϶Ϝ бОϼ ϢϼϜϽϳЮϜ ϣϮϼϸ2022 

  еуϠ ϝв21  м ϣϮϼϸ30   ϣϮϼϸ3  ̪Ю ϝвм  ЩЮϻ  евϣуϳГЃЮϜ ϣуϚϝгЮϜ ϸϼϜнгЮϜ ϣугЪ ЙϮϜϽϦ пЯК ϽІϝϡв ϽуϪϓϦм ̪ аϝЗзЮϜ аϝЗϧжϜ аϹК

 ϼϜϽЧϧЂъϜ аϹК сТм ̪(дϝЫгЮϜм евϿЮϜ сТ ϢϿЪϽвм ϣУузК ϤϝГЦϝЃϦ) ϢϽуГв оϽ϶ϒм ϣТϝϮ ϤϜϽϧТ ϟЦϝЛϦ ϟϡЃϠ сϮнЮмϼϹулЮϜ

ЃтϼϝЏϧЮϜм сϮнЮнуϯЮϜс   ϣтϽЛϧЮϜ ϢϹϲ ϹтϜϿϦ сТ бкϝЃт ϝв ̪ЀмϼϹгЮϜ ЬϝϯгЮϜ ϝлЮ сгϧзт сϧЮϜ ЌϜнϲцϜ ϣуЮϝК сТ ϝЊнЋ϶

.ϣϠϽϧЮϜ РϜϽϯжϜм ϣуϚϝгЮϜ 

           ИϝУϦϼϝТ ̪ϣзтϹгЮϜ пЯК АнПЏЮϜ ϢϹϲ ИϝУϦϼϜ ϞϝϡЂϒ бкϒ Ϲϲϒ ̪ϽугЛϧЮϜ ЬϝЫІϒ ϸϹЛϦм рϽЇϡЮϜ ЬыПϧЂъϜ ϹтϜϿϦ ϹЛтм

 ̪ЀϝзЮϜ йуТ ϹЇϧϳт ϸϹлв дϝЫв сТ ϝв ϼϽЎ ИнЦм ЬϝгϧϲϜ рϒ ̪сЛуϡГЮϜ ϽГϷЮϜ ϢϽЫУϠ ϝЧуϪм ϝАϝϡϦϼϜ" БϡϦϽт ϣужϝЫЃЮϜ ϣТϝϫЫЮϜ

  ϢϹІ ϸϜϸϿϦ ̪ϣϠϽϧЯЮ ϤϝЦъϿжϜм ̪СЊϜнКм ̪ϣужϝЪϽϠ ϤϜϼϝϯУжϜм ̪ЬϾъϾм ̪ϤϝжϝЏуТ ев ̪ϣуЛуϡГЮϜ ϽАϝϷгЮϜ дϒ Ϝϻк пзЛвм

ϙАϜнЇЮϜм ϼϝлжцϜ РϝУЎ Эϫв ̪ϢϸϹлв ЙЎϜнв сТ ϽЧϧЃϦ ϝв ϜϽуϫЪ дϹгЮϝТ .ϣТϝϫЫЮϜ Йв ."4      

 
1 - ) ɱɉʻɕʝȵ ʳʫ ˌʰɂɭˈᶽɂ ʨʬʎʤɂ ɣȼɄɕʯ ʢᶚʒɕɵɂ2022) ɴɰɄʫ ˂Ỉȹ (2023 .( 

2 - NIAZI (SAIDA) , 2007, Evaluation des impacts des changements climatiques et de lê®l®vation du niveau de la mer sur le littoral de 

T®touan (M®diterran®e occidentale du Maroc): Vuln®rabilit® et adaptation, th¯se de doctorat dê®tat, facult® des sciences Rabat, Maroc, 

p 62. 
3-  ̱ẺɄɦɾʤɂ ɱʬʚʤɂ ɰ̒ɾʤ ʢᶚʒɕɵɂMod11A2 250m -061-Modis ɑʱɶʤ2022 . 
4 -  ᵷ(ɭʬɦʫ) ʹˈʚʖʦɇ2022 ɼ ᵷɰ̒ʞɯʫ ʏɟɱʫ ᵷ121. 
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            ев ϥЯЧϧжϜ Ϻϖ ̪ϣужϝЫЃЮϜ ϣТϝϫЫЮϜ ЬϹЛв онϧЃв пЯК ϝЛтϽЂ ϜϹтϜϿϦ ЀмϼϹгЮϜ ЬϝϯгЮϜ РϽК701    ϣзЂ ЙϠϽв бЯЪ/ϣгЃж

1994пЮϖ ̪734  ϣзЂ ЙϠϽв бЯЪ/д2004  бϪ ̪1116  ϣзЂ ЙϠϽв бЯЪ/д2014  Ϟ ЬϹЛв пЯКϒ ФϹузУЮϜ ϥЯϯЂм ̪2497    бЯЪ/д

ϣзЂ ЙϠϽв2014  нЮ ϸϜм ϾмϝϯϧϦ бЮ еуϲ сТ .150  ЙϠϽв бЯЪ/ ϣгЃж  .ϝвм ϹтϜϿϧЮϜ Ϝϻк   ϼϜ  пЮϖ оϸϒ ̪ЙтϽЂ ϽугЛϦ ев йЧТ бЦϝУϦ

ЭЪϝЇв  ϢϸнϮ пЯК ϽуϪϓϧЮϜм ̪ϤϝтϝУзЮϜ ϼϝЇϧжϜ Ьы϶ ев ϨнЯϧЮϝЪ ̪иϝугЮϜ    ϜϽЗж  ϣЯϚϝЃЮϜ ϤϝϪнЯгЮϜ ϣугЪ ИϝУϦϼъев ϽϫЪϓϠ9247  

ϣзЃЮϜ/ϝзА1  .  ϾϽТϒ ϝгЪ  ИϼϝЃϧгЮϜ сжϜϽгЛЮϜ ЙЂнϧЮϜϣтϽϳϡЮϜ иϝугЮϜ ϨнЯϦ ϝкϾϽϠϒ ϤϝкϜϽЪшϜ ев ϹтϹЛЮϜ  .  РϽК ЙЎнЮϜ Ϝϻк ̪еЫЮ

  ϣЪϽІ ϥвϝЦ ϩуϲ ̪ϝДнϳЯв ϜϽуПϦ  ЍЛϠ Ϣ̭ϝУЪ ЙϮϜϽϦм ϝлϧтϸмϹϳв бОϽТ ̪ϣЯгЛϧЃгЮϜ иϝугЮϜ ϣϯЮϝЛгЮ ϤϝГϳв ̭ϝЇжϗϠ ̪ЁтϹжϝвϒ

  иϝугЮϝϠ йЏтнЛϦм ̪̭ϜϽЏϷЮϜ ϤϝϲϝЃгЮϜ сЧЃЮ ϞϽЇЯЮ ϱЮϝЋЮϜ ̭ϝгЮϜ пЯК ϟЯГЮϜ ев СуУϷϧЮϜ сТ ϥгкϝЂ ϝлжϗТ ̪ϝлϦϜϿулϯϦ

  ϣгϚϝЦ пЮϖ ЀмϼϹгЮϜ ЬϝϯгЮϜ ϙАϜнІ ̭ϝЧϦϼϜ сЮϝϧЮϝϠм ̪ϣтϸмцϜ ЍЛϡϠ ϣЯϚϝЃЮϜ ϤϝтϝУзЮϜ бϯϲ ЙϮϜϽϦ пЮϖ ϣТϝЎшϝϠ ̪ϣϯЮϝЛгЮϜ

Ϧ ̪ϝлКϜнжϒ СЯϧϷгϠ ϣϡЯЋЮϜ ϤϝтϝУзЮϜ ϥЮϜϾъ ̪ЩЮϺ бОϼм .ХϠϝЃЮϝϠ ϣжϼϝЧв ̪иϝугЮϜ ϢϸнϮ ϩуϲ ев ЭЏТцϜϣϛуϡЮϜ ϣвыЂ ϸϹл 

  ̪ϣтϽϳϡЮϜ  Ϟ ЩЮϺм ̪ϣуГЂнϧгЮϜ ϣлϮϜнЮϝϠ ϣтϽϳϡЮϜ ϤϝтϝУзЯЮ ЬϹЛв пЯКϒ ̪ϸнЂцϜ ЀϒϽЮϜ ϙАϝІ ЭϯЂ ϼϝАшϜ Ϝϻк сТм

3705К/ϽЊϝз100  НЯϠ БЂнϧгЮϜ дϒ ϝгЯК ̪а551/ϜϽЋзК100а2.    ЭуϡЦ ев оϽ϶ϒ ЭЦыЦ ϤϾϽϠ ϝгЪ  свϜϽϧЮϜпЯК   ̭ϝГПЮϜ

̪ϣтϽЛϧЮϜ ϢϹϲ ев ЙТϽЮϜм сϦϝϡзЮϜ  мϤϝжϝЏуУЮϜ ϽГ϶ ИϝУϦϼϜев ϝкϽуОм ̪  ϣуϛуϡЮϜ ϤϝкϜϽЪшϜ    сϧЮϜБϡϦϽϦ ъ   Ϡ ЬϝϯгЮϜ ϣІϝЇл

 ЭϠ ̪БЧТ рϽЇϡЮϜ ЬыПϧЂъϜ ϹтϜϿϦм сЛуϡГЮϜϠ ϢϸнϮ сжϹϧЮϜϽуϠϹϧ  .ϝЏтϒ сЯϳгЮϜ сЂϝуЃЮϜ ЭКϝУЮϜ ЭϡЦ ев 

           2-4- ϽуϠϹϧЮϜ ϢϸнϮ сжϹϦ ЭвϜнК ев сЂϝуЃЮϜ ЭКϝУЮϜ РϽА ев ϣуϛуϡЮϜ ϝтϝЏЧЮϝϠ ϸмϹϳв сКм

 сϛуϡЮϜ 

             дϒ ̪ϣужϜϹугЮϜ ϤыϠϝЧгЮϜ ϭϚϝϧж ϥзуϠ%37.50   ̪ϣуϛуϡЮϜ ϤϝкϜϽЪщЮ СтϽЛϦ бтϹЧϦ ϜнЛуГϧЃт бЮ ϞϜϿϲцϜ сЯϫгв ев

  ϣϡЃзϠ сЛвϝϮ блϡЯОц сЂϜϼϹЮϜ онϧЃгЮϜ дϒ ϝзгЯК ϜϺϖ ϝЊнЋ϶ ̪ϣЛУϦϽв ϣϡЃж скм%71.43 ̳т ϝв нкм ̪ блЯкϕт дϒ ЌϽϧУ

   .ЙуЎϜнгЮϜ иϻк ЭϫгϠ ϽϫЪϒ аϝгЮщЮϥзуϠ ϝгЪ    дϒ ̪сжϜϹугЮϜ ЭгЛЮϜ ϭϚϝϧж%  54   ϤϝКϝгϯЮϝϠ еууКϝгϯЮϜ етϼϝЇϧЃгЮϜ ев

  дϒ Ϻϖ ̪сЮϝЛЮϜ сгуЯЛϧЮϜ бкϜнϧЃв бОϼ ̪ϣуϛуϡЮϜ ϤϝкϜϽЪщЮ СтϽЛϦ ϹтϹϳϦ пЯК етϼϸϝЦ ϽуО ̪ϣЂмϼϹгЮϜ ϣтϽЏϳЮϜ63.33%  

  ϤϝϡЧК ϟжϝϮ пЮϖ ̪ϣуϛуϡЮϜ ϝтϝЏЧЮϜ Йв ϣуКϝгϯЮϜ ЁЮϝϯгЮϜ ЭвϝЛϦ СЛЎ ϽЃУт ϝв Ϝϻкм ̪сЛвϝϮ сЂϜϼϸ онϧЃв блЮ блзв

  рϒϼ ϟЃϲ ϣуЮϝгЮϜ ϸϼϜнгЮϜ ϞϝуО ЭуϡЦ ев оϽ϶ϒ%65  тϼϝЇϧЃгЮϜ ев% дϒм ϝЊнЋ϶ .еууКϝгϯЮϜ е81   дϒ ϜмϹЪϒ блзв

РϝЪ ϽуО ϼϝАшϜ Ϝϻк сТ ЉЋϷгЮϜ сЮϝгЮϜ ϹуЊϽЮϜ  ̪  Ϝмϒϼ блУЋж сЮϜнϳТ ̪ЭЫЇгЮϜ Ϝϻк ϾмϝϯϧЮ ϤϜ̭ϜϽϮшϜ ЍЛϠ ϜнϲϽϧЦϜм

  ЍПϠ ̪ϣϛуϡЮϜ ϣужϜϿув ев ЙТϽЮϝϠ ϣ̲в̲Ͽ̶Я̳в ϣуКϝгϯЮϜ ЁЮϝϯгЮϜ дϒ  ̪дмϽ϶̲Ϝ ϰϽϧЦϜ еуϲ сТ ̪ϣвϝЛЮϜ ϣужϜϿугЮϜ Ингϯв еК ϽЗзЮϜ

  ев ЉЯϷϧЮϜм ̪ϣКϝгϯЮϜ РϽА ев ϤϝЪϜϽІ еК ϩϳϡЮϜ ϣувϜϿЮϖм ̪ϤϝКϝгϯЯЮ ЉЋϷгЮϜ свнЫϳЮϜ бКϹЮϜ онϧЃв ЙТϼ дϒ

 ЬнЯϲ бкϒ ев ̪днтϹЮϜ) ЩЮϺ бЦϼ ЬϝЫІцϜ ϣϲнЮ1(. 

 ʭʙɰ ʢɄʠɹɜɂ ɑɥ̒ʤ1 ̱Ịᾚᾇɂ ὃỲḲɄ̍ɶʤɂ ʨʍɄʖʤɂ ̓ɭʤ ὃỬ̍ɋʤɂ ɰ̒ʂᾚήɂ : 

 ʭʙɰ ʨʠɺʤɂ1 Ɇɂɳɥɜɂ ̱Ịɛʬʫ ˃ȵɰ ɏɶɥ ɑ̍ȿ̍ɋʤɂ ɒɄʁɂɱʝɟɂ ʭʁȵ :)% (  ʭʙɰ ʨʠɺʤɂ2)ɑɦʝɄɶʤɂ ˃ȵɰ ɏɶɥ Ɇɂɳɥɜɂ ɣʫɂɱɇ ̱☿ ὃỬ̍ɋʤɂ ɭʎɋʤɂ ɰ̒ʂɥ :%( 

 
1 -    ᵷ(ɑʯɲɂ̒ʤɂ)ɬɄ̍ʍ̒ɇ2022  Ɇɂɬɕɂ ɑ̍ʦʞ ᵷɄ̍ʕɂɱʒᾒήɂ ̱☿ ɻɂɰ̒ɕʝɭʤɂ ɐɬɄyɹ ʨ̍ɦʤ ɑɥ̋ɱʅȵ ᵷ̋ɱʟ̍ɦʤɂ̋ Ṕḛʬɵɂ ὃỲṌ̒ɦɇ ɑ̍ȼɄʑɂ ɬɰɂ̒ʑɂ Ṕḛɇɭɓ ᵷ  ᵷɑˈʯɄɶʰᶡɂ ʪʻʦʎʤɂʺ

 ɼ ᵷɆɱʒᶽɂ ᵷʨˈɓɱʫ266 .ɴʻʠʦʤɂ ˌȽɄᶽɂ ʀʻᾚήɂ ɑʤɄʞʺ ʳʍ ᵷ 
2 -  ʦʬʑɂ ɀʅɂ̒ɹ ʢɄʫɰ̋ ʪɄʬɦɕɵᶗɂ ɻɄ̍ʫ ɐɬ̒ɟ ɭɽɰ ᵷɑʫɂɭɕɶʑɂ ɑ̍ʬɦɕʤɂ ʌɄʆʙ ᵷɑʫɂɭɕɶʑɂ ɑ̍ʬɦɕʤɂ̋ ̱♀Ʉʆʤɂ ʢɄʚɕʯᶗɂ ɐɰɂɲ̋ ᵷɑ̍ɉɱʒʑɂ ɑʟʦʬʑɂ  ɑʎɋʅ ᵷɑʟ2023  .

ɼ13. 
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ʭʙɰ ʨʠɺʤɂ3ɒɄʶɂɱʝᶡɂ ʭʶȵ :  r̂ɰɄɺɖɶʑɂ ˃ȵɰ ɏɶɥ ɑ̍ȿ̍ɋʤɂ)% ( 

 
 ʨʠɺʤɂ4) ʭẛẀɂɳɥȵ ɣʫɂɱɇ ̱☿ ὃỬ̍ɋʤɂ ɭʎɋʤɂ ɰ̒ʂɥ ʢ̒ɥ r̂ɰɄɺɖɶʑɂ Ȳɂɰ
ᴱ
ɂ :% ( 

 

ʨʠɺʤɂ5 ɑʚɇɄɶʤɂ ɑˈʍɄʬᾒήɂ ɷʤɄᾒᾇɂ Ȳɂɬȵ ʭˈˈʚɓ :)2015-2021  Ȳɂɰ
ᴱ
ɂ ɏɶɥ (

 ɑʱʝɄɶʤɂ)%(                

 
ʭʙɰ ʨʠɺʤɂ6 Ʉ˄Ʉʂʚʤɂʳ̂ɰɄɺɖɶʑɂ ˃ȵɰ ɏɶɥ ɑ̂̒ʤ̋ɜɂ ɒɂɮ ɑ̍ȿ̍ɋʤɂ )% ( 

 

 ʨʠɺʤɂ7ȵ˃ɰ ɏɶɥ ɑʍɄʬᾒήɂ ʔɱʅ rʫ ὃỬ̍ɋʤɂ ɰ̒ᾚᾇɂ ʨ˄ṕḚɓ ʨɺʕ ʨʫɂ̒ʍ : 

 r̂ɰɄɺɖɶʑɂ)%( 

 

 ɱɉʻɕʝȵ ʳʫ ˌʰɂɭˈᶽɂ ʨʬʎʤɂ ɣȼɄɕʯ ʢᶚʒɕɵɂ :ɰɭɾᶽɂ)2022 ɴɰɄʫ ˂Ỉȹ ()2023 .( 

           ϣЊы϶ 

              ϖ  д  ϸнϮм ев РϹлЮϜ  бкϝтϝЏЦ ϽуϠϹϦм ̪блϳЮϝЋв еК ИϝТϹЮϜм ̪еузАϜнгЮϜ ϽуАϓϦ нк ϣуЂϝуЃЮϜ ϤϝЃЂϕгЮϜ

ϣуϛуϡЮϜм ϣуКϝгϧϮъϜм ϣтϸϝЋϧЦъϜ    ϼнϧЂϸ ϟЃϲ2011ϣГЯЃЮϜ пЮϖ ЬнЊнЮϜ Ьϝϲ сТ ̪.  ̪еЫЮ    сЯϳгЮϜ сЂϝуЃЮϜ ЭКϝУЮϜ

 аϝгϧкϜ Шϝзк дϒ ̪ЬϝЧгЮϜ Ϝϻк Ьы϶ ев ϝзϯϧзϧЂϜ ϩуϲ ̪ϣуЮмϕЃгЮϜ иϻлϠ д̲ъϜ ϹϳЮ ЙзϧЧт бЮ ̪ϣЂмϼϹгЮϜ ϣтϽЏϳЮϜ АϝЂмцϝϠ

  ϸϝϯтш ϣтнЮмцϜ сГЛт ъ сКϝгϮ ϽуϠϹϦ ϸнϮм Йв ̪ϝлϧГЇжϒм ϝлϯвϜϽϠ сТ ϣϛуϡЮϜ ϝтϝЏЧϠ ϣуЂϝуЃЮϜ ϞϜϿϲцϜ ЭϡЦ ев СуЛЎ

 сТ сϛуϡЮϜ ЙЎнЮϜ ЭЛϯт рϻЮϜ ̭сЇЮϜ ̪ЩЮϻϠ ϣзЪϝЃЮϜ ϝЎϼ аϹКм ̪ϣуϛуϡЮϜ ϤϝкϜϽЪщЮ ЬнЯϲϼнкϹϦ ϽгϧЃв . 

 ЙϮϜϽгЮϜ ϣϳϚъ 
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-  ̪(ЀϝуЮϖ) Ϣϸϼϒ2020ХуЏгЮϜ ϣЮϝгК ϺнУзЮ ϣЛϠϝϧЮϜ ϣуϠϜϽϧЮϜ ϤϝКϝгϯЮϝϠ ϣугзϧЮϜ ϣЮϓЃвм сКϝгϯЮϜ ϽуϠϹϧЮϜ ̪-  ϣϲмϽАϒ ̪ФϹузУЮϜ

 ϣуЯЪ ̪ϝуТϜϽПϯЮϜ сТ иϜϼнϧЪϹЮϜ ϢϸϝлІ ЭузЮ̪ϞϽПгЮϜ ̪ЭуϦϽв ̪ϣужϝЃжшϜ анЯЛЮϜ ϞϜϸфϜ605.Ј 

-    ̪(ϹуІϼ) МϝЪϾϒ2023  ϩϳϠ ̪ϣуϯзГЮϜ ϢϽтϿϯЮϜ йϡІ ФϽІ ЬϝгІ ϣтϽЏϳЮϜ АϝЂмцϝϠ ϣуЂϝуЃЮϜ ϞϜϿϲцϜ оϹЮ сϛуϡЮϜ ϹЛϡЮϜ ̪

 ̪ϞϽПгЮϜ ̪ЭуϦϽв ̪ϣужϝЃжшϜ анЯЛЮϜм ϞϜϸфϜ ϣуЯЪ ̪ϝуТϜϽПϯЮϜ сТ ϽϧЂϝгЮϜ ϢϸϝлІ ЭузЮ182.Ј 

-̪(Ϲгϳв) йуЧУЯϠ2022̪ϞϽПгЮϜ ̪АϝϠϽЮϜ ̪ϣТϽЛгЮϜ ϽЇж ϼϜϸ ̪ϽуЋгЮϜм ϼϝЃгЮϜ ϣзтϹгЮϜ ̪1286 .Ј 

-  нϠ    ̪(ϣжϾϜнЮϜ)ϸϝуК2022  ̪ϝуТϜϽПϯЮϜ сТ иϜϼнϧЪϹЮϜ ϢϸϝлІ ЭузЮ ϣϲмϽАϒ ̪мϽЫузЮϜм ϽугЂϜ сЎнϳϠ ϣуϚϝгЮϜ ϸϼϜнгЮϜ ϽуϠϹϦ ̪

 ̪ϞϽПгЮϜ ̪ЭуϦϽв ̪ϣужϝЃжшϜ анЯЛЮϜм ϞϜϸфϜ ϣуЯЪ474.Ј 

-  ̪(ϹуЛЂ) ϣукϝЫЮϜ ̪(букϜϽϠϖ) ϸмϹв ̪(Ϲгϳв) сУзϳЮϜ2023  ϣуϧзЯАцϜ ϣлϮϜнЮϜ) ЀнЂ ϸϜм ϟЋгϠ ЭϲϝЃЮϜ Б϶ ϼнГϦ ϣЂϜϼϸ ̪

пГЂнЮϜ-̪ϣуТϜϽПϯЮϜ ϤϝвнЯЛгЮϜ бЗж аϜϹϷϧЂϝϠ ϣϠϼϝЧв :(ϞϽПгЮϜ̪ϣугзϦм ϣϛуϠм ϞϜϽϦ ϣЯϯв80 Ј-89.Ј 

-̪(ϣугЂ)сжнкϽЮϜ2021  ϣвϝЫϳЮϜ ̭ϝзϠ ϣуЮϝЫІϖм сϠϜϽϧЮϜ ЭукϓϧЮϜ ЙтϼϝЇвм ϣтнгзϧЮϜ ϤϜϼϝуϷЮϜ :ϹуЛЂ сзϠм мъ ϸϜм ϝϧКϝгϮ ̪

 ̪ϞϽПгЮϜ ̪ЭуϦϽв ̪ϣужϝЃжшϜ анЯЛЮϜ ϞϜϸфϜ ϣуЯЪ ̪ϝуТϜϽПϯЮϜ сТ иϜϼнϧЪϹЮϜ ϢϸϝлІ ЭузЮ ϣϲмϽАϒ ̪ϣуЮϝϯгЮϜ636 .Ј 

-  ̪(ХϳЮϜ ϹϡК) рмϹϡЮ ̪(ϸϜнϮ)мϹуϡКϜ ̪(ϣЯугϮ) рϹуЛЃЮϜ2023 ϬϺнгж :ϣуЯϲϝЃЮϜ ϣϛуϡЮϜ пЯК ϝкϽϪϒм ϣуϲϝуЃЮϜ ЙтϼϝЇгЮϜ ̪

  ХуЋгЮϜ ϙАϝІ  ̪ϣтϹгϳгЮϝϠ ϣужϝЃжшϜ анЯЛЮϜм ϞϜϸъϜ ϣуЯЫϦϜϼнЇзв ̪ϤϝЛгϧϯгЮϜм ϤъϝϯгЮϜ ϣувϝзтϸ ϽϡϧϷв ̪ФϹузУЮϜ327Ј-

328.Ј 

-̪(етϹЮϜ ϼнж) сϷуЇЮϜ2005 ϝуТϜϽПϯЮϜ сТ иϜϼнϧЪϹЮϜ ЭузЮ ϣϲмϽАϒ ̪ϣужϜнГϧЮϜ ϣтϽЏϳЮϜ ϣКнгϯгЯЮ ϣуТϜϽПϮ ϣЂϜϼϸ ̪

 ̪АϝϠϽЮϜ ̪ϣтϽЇϡЮϜ720  .Ј 

-  ̪(дϝзϲ) еϡуЯϮϜ ̪(ЬϸϝК) ϰϝϧУв2021  сϲϜнЎ ϣЮϝϲ :ϣуϠϽПгЮϜ дϹгЮϜ сϲϜнЏϠ сКϝзЋЮϜ ИϝГЧЯЮ ϣуϛуϡЮϜ ϤϜϽуϪϓϧЮϜ ̪

 ̪сϠϽЛЮϜ сАϜϽЦнгтϹЮϜ ϿЪϽгЮϜ ̪бЫϳв сКϝгϮ ϞϝϧЪ ̪ϞϽПгЮϝϠ ϣуЮϝϯгЮϜ ϣϛулϧЮϜ ϤϝтϹϳϦм ЙузЋϧЯЮ пуϛуϡЮϜϽуϪϓϧЮϜ̪дϜнГϦ

 ̪ϝужϝгЮϒ ̪еуЮϽϠ108Ј-134.Ј 

-  ̪(буϲϽЮϜ ϹϡК) БуГЧв2022 ϣуТϜϽПϯЮϜ ϤϝвнЯЛгЮϜ бЗж ХуϡГϧϠ БЂнϧгЮϜ ϣϯзА ̭ϝзув ЅвϜнлϠ ЭϲϝЃЮϜ Б϶ ϣувϝзтϸ ϣЂϜϼϸ ̪

 ϹЯϯгЮϜ ̪ϣуЛуϡГЮϜм ϣужϝЃжшϜ анЯЛЮϜ ϣЯϯв ̪ϹЛϠ еК ϼϝЛЇϧЂъϜм3ϸϹЛЮϜ ̪3 ̪412 Ј-418 .Ј 

-   Ьϝвϼм аϝгϳϧЂъϜ иϝув ϢϸнϮ ϹЊϼ ̪ϣвϜϹϧЃгЮϜ ϣугзϧЮϜ ИϝГЦ ̪ϣвϜϹϧЃгЮϜ ϣугзϧЮϜм сЦϝГЮϜ ЬϝЧϧжъϜ ϢϼϜϾм ̪ϣуϠϽПгЮϜ ϣЫЯггЮϜ

 ϣЛϡА ̪ϣЫЯггЮϜ ϙАϜнІ2023 ̪20.Ј 

-ATER (Mohammed) et autres, 2008, Structure et diversit® de lôavifaune des ripisylves du 

bassin versant de lôOued Laou, Du bassin versant vers la mer: Analyse multidisciplinaire pour 

une gestion durable, Travaux de lôInstitut Scientifique, Rabat, s®rie g®n®rale, nÁ5,p p27-35. 

-BENAGIBA (Mohamed Hassen) et autres, 2013, ®valuation de la qualit® microbienne des 

eaux de la nappe phr®atique de martil au Maroc, Revue des sciences de lôeau / Journal of 

Water Science, vol. 26, nÁ 3, pp223-233. 

-EL MôRINI(Abdelmounim) et autres, 2015, Contribution ¨ la gestion durable du tourisme 

c¹tier au Maroc ¨ travers lô®valuation du co¾t de d®gradation des services ®cosyst®miques du 

littoral Cas du littoral de T®touan, 32p. 
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-NIAZI (saida), 2007, Evaluation des impacts des changements climatiques et de lô®l®vation 

du niveau de la mer sur le littoral de T®touan (m®diterran®e occidentale du Maroc): 
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Abstract 

Text classification automates the categorization of documents based on their textual 

content, often involving the exploration of large datasets. While English text classification 

techniques have demonstrated efficiency and validity with high accuracy, applying the 

same methods to Arabic text presented challenges due to the language's complexity, 

including morphology, prefix, suffix, ñel-hamzashò, ñel-mododò, and other linguistic 

nuances. Convolutional neural networks have been investigated in recent publications as a 

potential solution to these problems in Arabic text classification. While some studies 

integrated machine learning methods like Support Vector Machines, others included 

optimization strategies like Genetic Algorithms. Accuracy was improved by the Ensemble 

technique, which included several models; the Convolutional Neural Networks achieved an 

impressive accuracy of 99.9%. This study, however, examines the topic of whether this 

precision is achievable. Additionally, the paper delves into specific challenges unique to 

Arabic language processing and examines advancements in Convolutional Neural Network 

models designed for Arabic text categorization from 2018 to 2023. It explores the impact 

of pre-trained techniques, transfer learning, and ensemble approaches on performance 

enhancement. The study concludes by proposing potential research directions in 

classification for Arabic text using Convolutional Neural Networks. 

Keywords: Arabic Natural Language Processing, Arabic Text Classification, 

Convolutional Neural Network. 
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  :ЉϷЯгЮϜ  СузЋϦ бϧт  ЉзЮϜ  Text classification    ̯ϝуЮϒ ̭̯ϝзϠпЯК     ϢϽуϡЪ ϤϝжϝуϠ ϣКнгϯв пЮϖ Ϝϻк Ϭϝϧϳт ϝв ̯ϝϡЮϝОм иϜнϧϳв

  бϯϳЮϜlarge datasets ̪   ХуϡГϦ дϗТ ̪ϣуЮϝК ϣЦϹϠ ϝлϧуϲыЊм ϝлϦ̭ϝУЪ ϣтϿуЯϯжшϜ ЈнЋзЮϜ СузЋϦ ϤϝузЧϦ ϥϧϡϪϒ еуϲ сУТ

  Эϫгт сϠϽЛЮϜ ЉзЮϜ пЯК ϟуЮϝЂцϜ ЁУж ̯ϝтϹϳϦ  Ϡ  ϟϡЃ  ϟжϝϯϠ ϣуϠϽЛЮϜ ϸϼϜнгЮϜ ϣЯЦ  РϽЋЮϜ ЩЮϺ сТ ϝгϠ ̪ϣПЯЮϜ ϹуЧЛϦ

morphology  ЮϜ) ϣϚϸϝϡЮϜмХϠϜнЃ prefix (  (ϤϝЧϲыЮϜ) ϣЧϲыЮϜмsuffix  ϜϿглЮϜ"мϤЮϜм "  ϸмϹг"el-modod" ФмϽУЮϜм ̪

оϽ϶цϜ ϣтнПЯЮϜ.  ϣуУуТыϧЮϜ ϣуϡЋЛЮϜ ϤϝЫϡЇЮϜ ϣЂϜϼϸ ϥгϦ ϹЧЮ Convolutional Neural Networks      ϤϜϼнЇзгЮϜ сТ

 иϻлЮ Эгϧϳв ЭϳЪ ϣϫтϹϳЮϜ  ЇгЮϜϤыЫ   сЮфϜ бЯЛϧЮϜ ϟуЮϝЂϒ ϭвϹϠ ϤϝЂϜϼϹЮϜ ЍЛϠ ϥвϝЦ еуϲ сТ .сϠϽЛЮϜ ЉзЮϜ СузЋϦ сТ

ϣгКϜϹЮϜ ϤϝлϯϧгЮϜ Ϥъϐ Эϫв  Support Vector Machines ̪   Эϫв еуЃϳϧЮϜ ϤϝуϯуϦϜϽϧЂϜ оϽ϶ϒ ϤϝЂϜϼϸ ϥЯгІ ϹЧТ

ϣузуϯЮϜ ϤϝувϾϼϜнϷЮϜGenetic Algorithms.    ϣКнгϯгЮϜ ϣузЧϦ Ьы϶ ев ϣЦϹЮϜ еуЃϳϦ бϦEnsemble technique  ̪

  ϥПЯϠ ϣЯкϻв ϣЦϸ ϣуУуТыϧЮϜ ϣуϡЋЛЮϜ ϤϝЫϡЇЮϜ ϥЧЧϲ ̫ϬϺϝгж ϢϹК ϥзгЏϦ сϧЮϜм99.9%  сТ ϣЂϜϼϹЮϜ иϻк ϩϳϡϦ ̪ЩЮϺ Йвм .

  ϣЯϠϝЦ ϣЦϹЮϜ иϻк ϥжϝЪ ϜϺϖ ϝв ИнЎнвϝ͐уЯЛТ Х̵Чϳ̵ϧЯЮ.    ϝлКнж ев ϢϹтϽТ ϢϸϹϳв ϤϝтϹϳϦ пЮϖ ϣЦϼнЮϜ ФϽГϧϦ ̪ЩЮϺ пЮϖ ϣТϝЎшϝϠ

УϦм ϣуϠϽЛЮϜ ϣПЯЮϜ ϣϯЮϝЛгЮ  аϝК ев сϠϽЛЮϜ ЉзЮϜ СузЋϧЮ ϣггЋгЮϜ ϣуУуТыϧЮϜ ϣуϡЋЛЮϜ ϣЫϡЇЮϜ ϬϺϝгж сТ ϤϜϼнГϧЮϜ Љϳ

2018    аϝК пЮϖ2023ϣϠϼϹгЮϜ ϬϺϝгзЮϜ ϤϝузЧϦ аϜϹϷϧЂϜ ϽуϪϓϦ СЇЫϧЃϦм . ϝ̯ЧϡЃв  Per-trained̪ бЯЛϧЮϜ ЭЧж  transfer 

learning ̪   ЙугϯϧЮϜ ϟуЮϝЂϒмensemble approaches    ϣуϫϳϠ ϤϝкϝϯϦϜ ϰϜϽϧЦϝϠ ϣЂϜϼϹЮϜ бϧϧϷϦм .̭ϜϸцϜ еуЃϳϦ пЯК

ϣуУуТыϧЮϜ ϣуϡЋЛЮϜ ϤϝЫϡЇЮϜ аϜϹϷϧЂϝϠ сϠϽЛЮϜ ЉзЮϜ СузЋϦ сТ ϣЯгϧϳв. 

1. Introduction  

Text classification is known as the set of steps to organizing documents into categories or 

classes according to the content of documents. These steps are becoming increasingly 

significant due to the abundance of textual material available online. Improving 

classification accuracy is the primary challenge in text classification. This problem has 

been solved in English by several suggested and realized algorithms. However, limited 

successful research has been done on Arabic text classification and categorization, thatôs 

due to the difficulties in text preprocessing. Technically, text classification is divided into 

two parts (Biniz et al., 2018; Boukil et al., 2018). The first part involves applying feature 

selection, feature reduction, and feature weighting algorithms to select several unique 

features from among all the features present in the text. The selected features are subjected 

to classification algorithms in the next step. Despite the significance of the Arabic 

language, there is still a gap in Arabic natural language processing (ANLP) due to its 

difficulty, complexity, and many dialects, strong derivative character, and ambiguity 

brought on by diacritical marks increase this complexity (Badaro et al., 2009). ANLP 

(Mohamed et al., 2020) is becoming an important technique in many fields, including 

classification, translation, named entity recognition, handwritten recognition, extract 

information, summarization, etc. The initial study employing  the convolutional neural 

network (CNN)  for Arabic text classification (ATC) was different compared to English 
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because of the particular context of the Arabic language. Research conducted by Wahdan 

and Hamed (2015) represented a pioneering effort in the utilization of Convolutional 

Neural Networks (CNN) for the purpose of Arabic text categorization. Two distinct 

methods that were used for text classification were CNN and Support Vector Machines 

(SVM). SVM is useful for categorizing the data, whereas CNN appears to be good at 

extracting features from the input. Moreover, the normalization applied to Arabic text may 

change the meaning, several deep learning (DL) algorithms have been developed to build 

specific models for ATC, including CNNs and Recurrent Neural Networks (RNNs) by 

applying machine learning (ML) techniques, and domain expertise, and utilizing a 

combination of linguistic analysis, it can be improving the accuracy of ATC and 

addressing these limitations. The main motivation of this paper is to provide a 

comprehensive survey to classify Arabic text using CNNs. To the best of my knowledge 

there have not been any surveys conducted regarding the CNN investigation on Arabic 

Text Classification within the preceding five years. Furthermore, there are also many 

recent studies that needed to be studied and organized according to a specific taxonomy, as 

the last survey study was in the year 2020 by the Iraqi researcher and His colleagues 

classified Arabic text using machine learning and deep learning. The contribution of this 

survey paper can bring: 

1. A complete literature review of recent studies that use CNNs to categorize Arabic 

text in the last five years. 

2. Analyzing and identifying challenges specific to text classification in Arabic 

language processing. 

3. Highlighting CNN Architectures for ATC and comparing various CNN-based 

models and techniques to assess their performance. 

4. Analyzing the widely used datasets for ATC research from 2011 to 2022. 

5. Identifying the unresolved research questions and prospects in the field. 

The sections of the paper are organizing as follows: Section 2 background. Section 3 

methodology Section 4, related work. Section 5 discussion, limitations, and future research 

directions are explained. In Section 6, the conclusion is presented. The organization of this 

paper's sections is shown in Figure 1. 
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Figure 1   

Organization Paper Design 

 

2. Background  

Text classification methods are categorized into two types, including manual techniques 

and machine learning techniques. The manual techniques known as the statistical and 

queries needed to be set manually to classify the text (define the features rules), but this 

technique is limited to single documents and small texts (Abdeen et al., 2019). In recent 

years, the mass of data has increased and traditional classification methods become invalid. 

Machine learning algorithms replaced the previous methods to overcome this issue, and 

ML algorithms classified into two types which are supervised and un-supervised. 

Supervised learning techniques use labeled data. An example of a supervised learning 

technique such as a Deep Neural Network (DNN). A DNN is a neural network set in 

several layers including input, hidden, and output layers. In hidden layers can added 

perform more calculations or optimize algorithm to enhance and perform complex 

problems. There are many types of DNN available with the different connections between 

the neurons (Abdeen et al., 2019).  On the other hand, un-supervised learning is a type of 

ML method that utilizes algorithms to learn patterns from data that is not labeled (Kim et 

al., 2020), unsupervised learning uses unlabeled data. The use of unsupervised learning in 

NLP has enabled the development of systems that can process language with human-like 

nuance and complexity. The development of systems that can translate between thousands 

of languages has been made possible by approaches such as word embeddings, neural 

machine translation, topic modeling, and language generation. 

2.1 Arabic Language and Complexity  
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Arabic is one of the famous spoken languages, Arabic is the sixth spoken language in the 

world, and the fourth spoken on the internet. Furthermore, Arabic is expected to be used by 

more than 372 million people in 2023 (Lingua Language Center; Berlitz, 2023).  Arabic has 

special spellings. Unlike English, French, and all other Western languages. Arabic writing is 

from right to left, and Arabic letters do not have lowercase or uppercase character. Arabic 

letters have no vowels. Instead, diacritics are a sited above or below the characters. Modern 

writers have abandoned these phonetic symbols. in this case, readers will be understanding 

the missing diacritics based on their knowledge of the language. This feature leads to 

ambiguity in Arabic texts for both structural and lexical, as different phonetic symbols can 

lead to different meanings (Sahu et al., 2013). Most letter shapes can change according 

based on their position in the word, such as the letter ñ  ϴò can be written in four different 

format based on its position within the word: at the beginning ñ  sheep, ϴ  :РмϽ϶ò, in the 

middle ñspecial, ЈϝϷЮϜ   ̮ ̮Ϸ:̮ò̮ and at the end ñhistory,  ϵ̮ :ϵтϼϝϦ  | peach, ϴ :ϴн϶ò  of the word.  

The Arabic language is including a rich morphology, complex syntax, and difficult 

semantics. Arabic language categorized into types Modern Standard Arabic (MSA) and 

various regional Arabic dialects, each written differently and using different words.  

Additionally, Arabic letters change shape depending on dots position within a word, which 

makes the analysis and automated processing extremely difficult and complex. The use of 

dots for characters in Arabic adds a layer of complexity. Due to many letters have similar 

structures, letters are distinguished by the dots num, and place. That is the letters (b-Ϟ, n-д, 

t-Ϥ, th-Ϩ) all have the same structure but differ in the position and dots num. Arabic also 

uses certain inflections. Typically, terms can be specified as a combination of prefixes (such 

as articles, prepositions, and conjunctions), lemmas, and suffixes (such as objects and 

personal/possessive anaphors).  

2.2 Arabic Natural Language Processing  

Arabic Natural Language Processing (ANLP) are set of tools and techniques for developing 

and analyzing Arabic in written and spoken formats. ANLP is important contributions to 

amount of development applications and, provides Arabic and non-Arabic speakers with 

useful and practical tools which used in different fields. DL algorithms are increasingly 

being used in NLP these days due to their high accuracy and ease of implementation. Data 

must be carefully organized. Generally, several techniques are used to improve the 

application of NLP including statistical methods, word embeddings, and graph 

representations. (Luo,  2021). ANLP is part of NLP that analyzes and processes the Arabic 
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language. Therefore, NLP tools developed for other languages are difficult to use for the 

Arabic language (Farghaly & Shaalan, 2009).  

2.3 Classification Methods  

A classification method (Bouchiha et al., 2022) is defined as a technique that set pre-defined 

classes or labels to input data based on character. This is used to model new hidden instances 

of ML predefined classes. There are several ML techniques used for text classification, such 

as Naive Bayes (NBs) (Qu et al., 2018; Biniz et al., 2018). These are support vector machines 

(SVMs), probabilistic models that use Bayes' theorem, which assumes independence between 

features. (Bouchiha et al., 2022; Kowsari et al., 2019) is a famous ML algorithm for text 

classification. SVMs search for best hyper-plane that separates different classes in the feature 

space. Decision trees (DTs) are hierarchical structures that can be used for ATC by learning 

decision rules from labeled training data, and random forests are ensemble learning methods 

that combine multiple DTs to make predictions (Kowsari et al., 2019). Overfitting is reduced 

and classification accuracy is improved. Other methods for text classification are DL 

techniques, CNNs are gaining popularity in text classification because they can capture local 

and global context information through convolutional layers. CNNs looking for relationships 

and patterns between data elements based on their main positions. CNN has been used for the 

classification of image data (unstructured data) (Kim, 2014), and sequential data modeling 

(data changes over time), and RNN is the most popular architecture in NLP (Liu et al., 2016). 

RNNs process information bidirectionally, learning information from both the previous and 

next states. CRNN is a model by Elnagar et al. (2020), that combines CNN and the RNN to 

improve real-time text classification.  

The final model is a Transformer-based model. For example, the BERT model (Bidirectional 

Encoder Representation of Transformers) effectively preserves context information (Harrag et 

al., 2020). 

2.4 Arabic Text Classification (Categorization) 

Arabic text classification (ATC) is a main section in an ANLP which used to understand 

user comments or classify different articles and news predefined. This process involves 

assigning predefined labels or classes to text documents (El-Alami & El Alaoui, 2018). 

Creating and sharing information exposes communities to a flow of content, requiring 

automated text classification algorithms. Automatic classification systems for Arabic 

documents have gained great importance in the fields of health, education, and information 

sciences. Building text classification (TC) systems face major challenges, such as the high-
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dimensional of the feature space, and the presence of redundant and noisy features that get 

low accuracy result. Various feature representation methods have been proposed to address 

these issues. The most common representations are word embeddings, doc2vec, and Bag-of-

Words (BoW). An example of this field is the hadith classifier that classifies the speeches of 

the Al -Rasowal Muhammad ñò (Belkebir and Guessoum, 2013).  The preprocessing and 

feature selection steps for Arabic web-based document are very important to improve the 

classification process. Although the preprocessing phase is implemented, it has little effect 

on the document. The selection of features used in some recent studies was based on the 

term frequency-inverse document frequency (TF-IDF) algorithm. This algorithm has little 

impact on the classification process compared to another advance algorithm (Ghareb et al., 

2018). 

2.4.1 Arabic Text Classification Process:  The following figure (Figure 2) illustrates the 

main steps in the text classification process. 

Figure 2   

ANLP Text Classification Process 

 

Note:  Adopted from Deem Alsaleh & Marie-Sainte (2021). 

1. Data Collection: The text documents collected from different sources. 

2. Data Preprocessing: There are some steps to prepare the data for processing by 

the classifier: 

a. Cleaning: Remove or correct missing data. 

b. Normalization:  Transform the text in basic form.  

c. Tokenization: The main process that break down the statement into some 

word (token). The word boundary sets based on a white space character for 

most languages (Webster and Kit, 1992).    

d. Stemming:  The prefixes and suffixes from the words are removed, and each 

word returns to the base-form (stem/ root).  

3. Data Representation: All words on the document converted to vectors, to use in 

classifier, each vector will be represented words in the same meaning. 

4. Classification: The ML or DL classifier can assign class to text based on content 

of documents. 
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5. Evaluation: the output of classifier or result evaluated by using one or some of 

the measures that are shown in Table 1. 

 

 Table 1 

     Predictive Performance Evaluation methods for text classification  

2.5 CNN Architectures for Arabic Text Classification 

CNN architecture for text classification (Alhawarat & Aseeri, 2020) involves encoding a 

text document into a real-valued matrix and applying convolutional, pooling, and fully 

connected layers for classification. 

 

 

 

Evaluation 

Method 

Description Equation 

Accuracy The correct classified rate to the 

overall datasets. 

ὥὧὧόὶὥὧώ
╪ ▀

╪ ╫ ╬▀
 

         (1)                       

    

Precision The true positive rate results from 

overall the total rate of positive 

results. 

     

          (2) 

Recall the num of correctly classified rates 

from a class divided by the total num 

of rates in that class. 

             

         (3) 

F1-Score The test accuracy measuring, F1-

Score using the recall result and the 

precision result. The higher F1-Score 

means the model is good. 

╕□▄╪▼◊►▄
▬z►▄╬░▼░▫▪►z▄╬╪■■

▬►▄╬░▼░▫▪►▄╬╪■■
  (4)    

                       

Note:  a is a num of doc correctly assigned to this class.  

 b is the num of doc incorrectly assigned to this class.   

 c is the num of doc incorrectly rejected from this class.  

 d is the num of correctly rejected doc from this class. 
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Figure 3  

The Basic architecture of CNN 

 

Note: Adopted from (Alhawarat & Aseeri, 2020) 

Figure 3 shows the basic architecture of CNN. The process begins by encoding the 

document into a matrix representation. Feature maps are generated by applying filters to 

the matrix that is passed through convolutional layers. Pooling layers are utilized to 

decrease the number of parameters and regulate overfitting.  To speed up training, use a 

non-linear activation such as a rectified linear unit (ReLU) to loop over the out-put of the 

pooling layer. The feature map is then transmitted through fully connected layers that have 

a SoftMax activation layer for classification. The process begins by encoding the document 

into a matrix representation. Feature maps are generated by applying filters to the matrix 

that is passed through convolutional layers. Pooling layers are utilized to decrease the 

number of parameters and regulate overfitting. To speed up training, use a nonlinear 

activation layer such as a rectified linear unit (ReLU) to loop over the output of the pooling 

layer. The feature map is then transmitted through fully-connected layers that have a Soft-

Max activation layer for classification. 

2.5.1 Different CNN Architectures Used in Arabic Text Classification: There are many 

CNN architectures employed in Arabic text classification, each with its unique approach 

and performance. The following are some of the CNN architectures employed in ATC: 

1. Narrow CNN:  The purpose of this CNN architecture is to categorize sentiment in 

Arabic dialects. This structure includes three convolutional layers, where every layer 
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followed by a max-pooling layer. This model was able to achieve high recall rates by 

using the SemEval-2017 Arabic dialect Twitter dataset (ALALI et al., 2020). 

2. Multi -Kernel CNN: Superior Arabic text categorization deep model (SATCDM) has 

been developed applying CNN, N-gram, and word embedding as a multi-Kernel. The 

goal of this architecture is to improve representation of the words and employ word 

embedding techniques for Arabic text. 

 This model was able to achieve a classification accuracy of 97.58% to 99.9% after 

being tested on 15 public datasets (original and stemmed text) (Alhawarat & Aseeri, 

2020). 

3. Genetic Algorithm-based CNN: A hybrid classification model for ATC created by 

optimizing a CNN parameter with the help of Genetic Algorithms. When tested on two 

large datasets, the model showed a 4-5% improvement in classification accuracy 

(Alsaleh & Marie-Sainte, 2021). 

4. Recurrent Convolutional Neural Networks (RCNNs): The model combines the 

CNN with recurrent neural network (RNN) for tasks of text classification. This model 

is called Ensemble model, RCNN allowing to capture of both local and global context 

and has an accuracy rate of 99.84% (Al -Niazi et al., 2023). 

5. Convolutional Neural Network with Recurrent Neural Network (CRNN):  An 

ensemble model that can be effectively using CNN and RNN architecture, to capture 

and incorporate the input text's spatial features and sequential dependencies, the CRNN 

model has an accuracy rate of 98.92% (Al-Oazi et al., 2023). 

6. Hierarchical Convolutional Neural Network (HCNN):  The ability of HCNNs to 

handle hierarchical structures in text data can be advantageous for specific types of 

Arabic text classification tasks, HCNN was proposed based on two hierarchical levels, 

HCNN is two classifiers worked at the same time for training the model.  

The HCNN evaluated three case studies and has achieved outperforms results, the 

HCNN accuracy is 99.82% (Wen et al., 2020). 

7. Hyperparameter Tuned Hybrid Deep Learning for an Automated Arabic Text 

Classification (AATC -HTHDL) model:  An ensemble model that that using a 

combination of CNN and LSTM models for manage ATC. The AATC-HTHDL model 

was successful in achieving an average accuracy of 98.37%. This model achieved 

outperforms results compared to five ML and DL models (Al -Onazi et al., 2023). 

2.6 Arabic Text Classification Datasets and Preprocessing 
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The study of ATC is a popular one, and several datasets are available for it. Table 2 listing 

some datasets available in ATC. 

 

 

 

     Table 2  

Datasets available in Arabic text classification 

Dataset Name Size Description Ref 

ArSenTD 4,000 tweets Arabic Sentiment 

Twitter Dataset 

(positive & Negative 

and neutral sentiment 

labels) 

Baly et al. 

(2019) 

AraVec 1.6-million-word 

embeddings 

Arabic Word 

Embedding Models 

Mourad et al. 

(2017) 

Aljazeera 

Dataset 

111,728 docs and 

319,254,124 

words 

News articles from 

Aljazeera website 

et al.  Badaro

(2019) 

Arabic News 

Categorization 

4,000 docs  Arabic news articles Hmeidi et al. 

(2015) 

Saudi Press 

Agency 

3,000 docs  A collection of news 

articles from the Saudi 

Press Agency 

Al-Twairesh 

et al. (2015) 

Arabic 

Wikipedia 

Corpus 

Varies Arabic Corpus 

extracted from 

Wikipedia 

Zaidan & 

Callison-

Burch (2011) 

Hadith Texts 4072 Collections of Hadith 

texts and Quran-verse 

et al.  Mazlin,

(2021) 
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Dataset Name Size Description Ref 

Masrawi 451,230 docs News  Abdulghani 

& Abdullah, 

(2022) 

Moroccan 

News-papers 

Articles 

Dataset 

(MNAD) 

111,728 docs News Jbene et al 

(2021) 

Saudi News -

papers Articles 

Dataset 

(SNAD) 

45,935 

docs 

News Alsaleh & 

Larabi-

Marie-Sainte 

(2021) 

 

These datasets still have some challenges like morphological complexity, dialectal 

variation, lack of standardization, limited labeled data, and data sparsity.  

Preprocessing techniques for Arabic text, such as tokenization and normalization, are 

crucial steps in NLP tasks. There are several approaches and techniques used to organize 

text datasets, the table 3 explains some of them as examples. 
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Table3    Tokenization and segmentation approach and tools

 

 

3. Methodology 

In this paper, the researcher uses the descriptive analytical method to study and analyze 

techniques related to the subject of the study. The paper investigates the effectiveness of 

CNNs in classifying Arabic text, we collected about 44 research papers online, and we took 

about 23 papers from them that can be divided into groups. The main group explains the 

researchersô work on models, including 7 studies, and the rest of the papers discussed the 

steps for processing Arabic text, extracting features, and the ML and DL algorithms used to 

get the contributions of this paper.  
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4. Related Work 

Convolutional neural networks (CNNs) are one of the most popular DL algorithms that 

have been applied in many fields, including ANLP. Biniz et al. (2018) advanced an 

innovative method for classifying Arabic texts. They used the word root algorithm to 

extract, select, and reduce the required features. Then, as a feature weighting method, they 

use the TF-IDF method. Finally, in the classification step, CNN was used along with the 

hyperparameter tuning process, and the model achieved excellent results on several 

benchmarks. The dataset is a Modern Arabic (MAD) collection. The text consists of 

alphabets, symbol words, and numbers. The dataset has 319,254,124 words and 111,728 

docs structured in text files from three Arabic online newspapers. The choice of 

hyperparameters for a CNN model can affect the classification performance. In their 

experiments, the authors used Stochastic gradient descent (SGD) to train the network and 

used a back-propagation algorithm to compute the gradients. The researchers choose two 

important parameters are filter size and feature map. They found that as the num of feature 

maps increases, it takes longer to train the model. To test the effect of dataset size, the 

researchers trained a model in datasets on different sizes. The highest accuracy was 

achieved for CNN, SVM, and linear regression (LR) when the dataset size was large. The 

CNN model achieved the best results at all sizes. Moreover, compared with traditional 

methods based on BoW models, CNN models can effectively create semantic 

representations of texts and obtain more context information about features. Training and 

testing data come from different sources, and documents are often divided into multiple 

classes. Considering these difficult cross-domain classification tasks, an accuracy of over 

92% is satisfactory. In 2020, Superior Arabic Text Categorization Deep Model 

(SATCDM) was employed to categorize Arabic text docs by applying multi-kernel CNN 

and word embedding (Alhawarat & Aseeri, 2020). SATCDM used Arabic news text 

documents in MSA format. Among these datasets were small and medium original text 

datasets, root text datasets, and large original text datasets. The model is evaluated using 

datasets that covered different text document sizes, unique terms, and preprocessing 

methods. High accuracy ranging between 97.58% and 99.90% are achieved by the model, 

the SATCDM model has superior performance over traditional machine learning 

algorithms such as Naive Bayes (NB), stochastic gradient descent (SGD), and SVMs. This 

model is stable for Arabic text docs, regardless of preprocessing, normalization, and 
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rooting algorithms. The limitation of this model is that it may not have been tested on 

diverse Arabic text genres or domains. (Alhawarat & Aseeri, 2020). 

 In another study, Alsaleh & Marie-Sainte (2021) demonstrated the improved accuracy of a 

new classification model network technique by proposing a new hybrid Arabic 

classification model based on CNN and genetic algorithm (GA). Genetic algorithms are the 

most famous optimizations algorithms which have been proven their efficiency in many 

fields. The researchers used GA to optimize the CNN weight vector to improve the 

classification accuracy. The proposed model is validated on two large datasets derived 

from the MSA format. The newly released Saudi Arabian Newspaper Articles Dataset 

(SNAD) consists of 45,935 documents and the Moroccan Newspaper Articles Dataset 

(MNAD) consists of 111,728 documents. The study combining CNN and GA is the first in 

ATC. In this model, Glove technique is used for data representation. They achieved a 4-5% 

improvement in classification accuracy compared to the CNN model without Gloves and 

the CNN model with Glove. However, the combination of CNN and GA was validated to 

improve the classification accuracy and RMSE. GA-CNN performs GA in the 

training/validation phase, so it requires more computation time than the baseline to 

generate optimal weights. 

El Alami et al. (2020) investigated the combination of CNN and long short-term memory 

(LSTM) for ATC. Furthermore, this study covers the morphological diversity of Arabic by 

examining word embedding models using positional weights and sub-word information. 

Word embedding technology can capture the contextual information within the text and fill 

in the gaps related to missing semantic issues. By incorporating postfixes as a post-

processing step to improve word representation, they have the advantage of combining 

implicit and explicit semantics. Experiments on the OSAC dataset show that the CNN 

model with 128 filters and retrofit achieves good performance, achieving an F-score of up 

to 99%. These results tend to suggest that retrofitting improves overall text classification 

performance by bringing semantically similar words closer to the representation space, 

promoting the proximity of similarity vectors. Additionally, the combination of CNN and 

LSTM affects both the CNN's ability to define local patterns and the LSTM's ability to 

order content. However, the layer order plays an important role in the model performance, 

as the LSTM-CNN model achieves 7% accuracy and 1% lower accuracy than CNN-LSTM 

and LSTM models. Likewise, Wahdan et al. (2021) aimed to solve the challenges faced in 

ATC and study the impact of using CNN. they also aimed to get the most efficient DL 
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algorithm to classifying and categorizing the Arabic text. Researchers ask research 

questions to create a qualitative search. Generally, in this study the uses three methods to 

answer questions. Therefore, every question requires a specific method. 

 Furthermore, training the model requires a powerful computing device because the 

training process in CNN is complex and time-consuming. The research also includes plans 

to conduct experiments to deploy an ATC model using DL. In the analysis part, the 

researcher explained in detail the sub-steps that need to be implemented to build the model. 

Besides that, Getting the most efficient neural network requires preprocessing and model 

building that covers all types of neural networks. In a similar research field, Al-Onazi et al. 

(2022) proposed the AATC-HTHDL model. The importance objective in the study is to 

identify different class labels for Arabic texts. The researchers faced two challenges in the 

ATC process, low accuracy and high feature dimensionality. The AATC-HTHDL model 

effectively identified different class labels in Arabic text. The model includes various 

operating phases. First, data preprocessing is performed to transform the input data into a 

useful format, the datasets consist of 5,690 documents from Single-label Arabic News 

Articles Dataset (SANAD) and News Articles Dataset in Arabic for Multi-Label (NADiA). 

Next, apply the TF-IDF model to extract the feature vector. Next, the CRNN model is 

utilized for Arabic text classification. Finally, the researcher used the Crow Search 

Algorithm (CSA) to fine-tune the hyperparameters included in the CRNN model.  

 The proposed AATC-HTHDL model was experimentally verified and the results were 

discussed from various aspects. The results of the comparative study highlight that the 

performance of the model is promising compared to other models, with accuracy of the 

model up to 98.95%. 

4.1 Advancements in CNN-based Arabic Text Classification 

1. Handling Language Models and Transfer Learning: By using large Arabic text 

corpora as training grounds, language models can be tuned to capture the morphological 

nuances and contextual information specific to Arabic. Generative Pre-trained 

Transformers (GPTs) and Bidirectional Encoder Representations from Transformers 

(BERTs) can effectively learn to encode and use morphological features for Arabic text 

classification tasks (Harrag et al., 2020; Lan et al., 2019). 

2. Handling Unbalanced Data: There are multiple techniques for handling unbalanced 

data in Arabic text classification using CNN. To balance the class distribution in the 

training data, it is commonly used to use oversampling or under-sampling. Oversampling 
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reproduces instances of the minority class, while under-sampling reduces the instances 

num of the majority class. Furthermore, the researchers addressed unbalanced data for the 

class distribution of the datasets by using the Synthetic minority over-sampling technique 

(SMOTE) to balance the class. SMOTE includes generating synthetic samples for the 

minority class to get a more balanced distribution of classes that can improve the 

performance of the classification model (Alsaleh & Larabi-Marie-Sainte, 2021).  

3. Ensemble Techniques: The combination of multiple classifiers or models that use 

different approaches to handle morphological complexity can often result in improved 

performance. Using ensemble techniques like voting, stacking, or bagging (Bootstrap 

Aggregating), multiple models can be combined for improved classification accuracy. 

There are two ways to achieve diversity in ensemble methods which are either by using 

diverse training algorithms or different training data (Alsaleh & Larabi-Marie-Sainte, 

2021; Abdulghani & Abdullah, 2022). 

 

5. Discussion 

Recent studies proposed new hybrid classification modules that are tested using large 

datasets.  Expanding on the previous works, all studies worked tuning with 3 or 4 

parameters such as batch size, filter number, kernel size, and rate of learning.  based on 

that, the hyper-parameter selection and tuning need to be investigated in future studies.  

Furthermore, CNNs lack interpretation and explanation of the output results because are 

generally like black-box and extract features automatically.  In general, Following 

describes to CNNs challenges and future work for ATC: 

5.1 CNN Challenges in Arabic Text Classification 

Text classification tasks are commonly performed using CNNs as they can learn 

hierarchical representations of input data. However, the use of CNNs for Arabic text 

classification presents several challenges and limitations such as the absence of annotated 

data, non-standard orthography, and ambiguity of certain words are present. In addition, 

the process of classifying Arabic texts is confronted with challenges such as a lack of 

standardization in the language, multiple dialects, a comprehensive list of Arabic stop-

words, and cultural and contextual sensitivities. 

5.2 Future Research Directions 

The future research for ATC, the absence of generally available preprocessing and tools of 

selection features and re-usable libraries for Arabic text documents is a big problem. To 
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achieve a high accuracy level, Researchers need to build preprocessing steps from scratch, 

which takes a significant amount of time and effort.   

In the future direction, Arabic text classification in NLP can be improved by using various 

approaches: 

1. Engineering of Feature: Effective feature design can increase the performance of the 

classifiers by capturing the morphological characteristics of Arabic. The features that 

are specific to Arabic may include stem-based expressions, N-grams, affixes, and other 

language indicators. Effective feature design can increase the performance of the 

classifiers by capturing the morphological characteristics of Arabic. The features that 

are specific to Arabic may include stem-based expressions, N-grams, affixes, and other 

language indicators.  Using available tools, morphological analysis can offer a more in-

depth understanding of Arabic words by decomposing them into their constituent 

morphemes. Capturing the inherent structure of words and improving the 

representation of complex Arabic morphological forms can be achieved through this. 

2. Handling Tuning the CNN hyper-parameters: using bio-inspired algorithms with 

CNN can perform tasks. Handling Tuning the CNN hyper-parameters: using bio-

inspired algorithms can improve the performance of CNN tasks for ATC. Bio-inspired 

optimization algorithms are techniques that mimic natural processes such as swarm or 

evolution behavior to find optimal solutions. There are several bio-inspired algorithms 

including GA, Ant Colony Optimization (ACO), Particle Swarm Optimization (PSO), 

or Simulated Annealing (SA). Selecting suitable algorithm based on problem to solve 

and resources. 

3. Handling Transfer Learning:  Select a pre-trained CNN model that has been trained 

on a large-dataset and fine-tune the pre-trained CNN model by replacing the last fully 

connected layers with a new layer that suits your ATC task (Lan et al.,2019). There are 

several Arabic language resources and datasets that can be used for transfer learning in 

CNN, for example Arabic Giga-word Corpus, Multi-Domain Sentiment Dataset 

(MDSD), and others. 

4. Handling Language Models: by involving incorporating pre-trained language models, 

such as BERT or GPT, into the CNN architecture (Devlin et al., 2018). 

 

 

6. Conclusion 
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In this research, the researcher studied the classification of Arabic texts. ATC is an 

important area of his ANLP and can be used in many areas, such as understanding user 

comments and classifying various predefined articles and messages. As explained in the 

study, the classification of Arabic texts takes place in several stages. The researcher also 

highlighted a recent study that introduced his CNN algorithm for ATC classification. They 

used the Arabic root algorithm to extract, select, and reduce features in the dataset. Other 

studies aimed to find out the challenges faced by ANLP text classification and investigate 

the impact of using deep learning in ANLP text classification. On the other hand, research 

is also being conducted with the aim of introducing new network techniques into 

classification models. Through this study, CNN was introduced for Arabic text 

classification. The study shows how CNN models can achieve high accuracy when 

classifying Arabic text documents. Additionally, the efficiency of CNN models has been 

improved by incorporating GA and other optimization strategies. Future directions for 

CNNs in ATC include experimenting with deep learning algorithms, creating different 

Arabic corpora, using word embedding techniques, and leveraging semi-supervised 

learning approaches. The study also highlights the importance of technical features, 

accommodating morphological complexity, handling language models, transfer learning 

and ensemble techniques to improve CNN models for ATC. 

 

7. References  

Abdeen, M.A.R., AlBouq, S., Elmahalawy, A., Shehata, S. (2019). A closer look at Arabic 

Text Classification. 10 (20): 677ï688. DOI: 

http://dx.doi.org/10.14569/IJACSA.2019.0101189 

Abdulghani, A., & Abdullah, Z. (2022). A Survey on Arabic Text Classification Using 

Deep and Machine Learning Algorithms. DOI:  

https://doi.org/10.24996/ijs.2022.63.1.37 

Alhawarat, M., & Aseeri, A. O. (2020). Superior Arabic Text Categorization Deep Model 

(SATCDM). IEEE Access, 8(27):24652-24662. DOI: 

10.1109/ACCESS.2020.2970504. 

Al -Onazi., B, Alotaib., S, Alshahrani., S, Alotaibi., N, Alnfiai., M, Salama., A and Ahmed. 

(2022). Automated Arabic Text Classification Using Hyperparameter Tuned 

https://doi.org/10.24996/ijs.2022.63.1.37


  

130 

Hybrid Deep Learning Model. Published in CMC-Computers, Materials & 

Continua. DOI:10.32604/cmc.2023.033564. 

Al -Twairesh, N., Al-Khalifa, H., & Al-Salman, A. (2016, August). AraSenTi: Large-scale 

Twitter-specific Arabic sentiment lexicons. In Proceedings of the 54th Annual 

Meeting of the Association for Computational Linguistics, 1: pp. 697-705.  

ALALI, M., SHAREF, N., MURAD, M., HAMDAN, H., AND HUSIN, N. (2020). 

Narrow Convolutional Neural Network for Arabic Dialects Polarity Classification. 

DOI: 10.1109/ACCESS.2019.2929208 

Alami, F., El Alaoui, S., Ennahnahi, N. (2021). Contextual Semantic Embeddings based on 

Fine-tuned AraBERT Model forArabic Text Multi-class Categorization. DOI: 

http://dx.doi.org/10.1016/j.jksuci.2021.02.005 

Badaro, G., Baly, R., Hajj, H., El-Hajj, W., Shaban, K. B., Habash, N., ... & Hamdi, A. 

(2019). A survey of opinion mining in Arabic: A comprehensive system 

perspective covering challenges and advances in tools, resources, models, 

applications, and visualizations. ACM Transactions on Asian and Low-Resource 

Language Information Processing (TALLIP), 18(3), 1-52.    

Baly, R., Khaddaj. A., Hajj, H., El-Hajj, W., Shaban, K. (2019). ArSentD-LEV: A Multi -

Topic Corpus for Target-based Sentiment Analysis in Arabic Levantine Tweets. 

DOI: https://doi.org/10.48550/arXiv.1906.01830. 

Belkebir.R and Guessoum., A. (2013). A hybrid BSO-Chi2-SVM approach to Arabic text 

categorization, in ACS International Conference on Computer Systems and 

Applications (AICCSA). (14):1-7. DOI: 10.1109/AICCSA.2013.6616437. 

Berlitz. (2023,12,3). The most spoken languages in the world.  Retrieved from 

https://www.berlitz.com/blog/most-spoken-languages-world 

Biniz., M, Samir., B, Fatiha., A, Loubna., C & Abd., M. (2018). Arabic Text Classification 

Using Deep Learning Technics. International Journal of Grid and Distributed 

Computing. 11 (72): 103-114. DOI: 10.14257/ijgdc.2018.11.9.09.  

Bouchiha, D., Bouziane, A., & Doumi, N. (2022). Machine Learning for Arabic Text 

Classification: A Comparative Study. Malaysian Journal of Science and Advanced 

Technology, 2(4), pp.163-173. DOI:10.56532/mjsat.v2i4.83 

https://doi.org/10.48550/arXiv.1906.01830
https://www.berlitz.com/blog/most-spoken-languages-world


  

131 

Deem Alsaleh., and Marie-Sainte., S. (2021). Arabic Text Classification using 

Convolutional Neural Network and Genetic Algorithms. Article in IEEE Access. 

DOI: 10.1109/ACCESS.2021.3091376. 

Darwish., K, Habash., N, Abbas., M, Al-Khalifa., H, et al. 2021. A panoramic survey of 

natural language processing in the Arab world. Commun. ACM 64 (4): 72ï81. 

https://doi.org/10.1145/3447735 

Devlin, J., Chang, M. W., Lee, K., & Toutanova, K. (2018). Bert: Pre-training of deep 

bidirectional transformers for language understanding. DOI: 

https://arxiv.org/abs/1810.04805 

El-Alami, F., Abdellah, S., and En-Nahnahi, N. (2020). Deep Neural Models and 

Retrofitting for Arabic Text Categorization. Published in International Journal of 

Intelligent Information Technologies,16(2):74-88. DOI:10.4018/IJIIT.2020040104 

El-Alami, F. Z., & El Alaoui, S. O. (2018). Word Sense Representation method for Arabic 

Text Categorization. Paper presented at 9th International Symposium on Signal, 

Image, Video and Communications. Academic Press. DOI: 

10.1109/ISIVC.2018.8709234. 

Elnagar, A., Al-Debsi, R., Einea, O. (2020). Arabic text classification using deep learning 

models. Inf. Process. Manag. 57(1): 102-121.DOI: 

https://doi.org/10.1016/j.ipm.2019.102121. 

Ghareb, M., Ahmed, Z., Ameen, A. (2018). The Role of Learning Through Social Network 

in Higher Education in KRG.DOI: 

https://www.researchgate.net/publication/325248841 

Farghaly., A and Shaala., K (2009). Arabic natural language processing: Challenges and 

solutions, ACM Transactions on Asian Language Information Processing 

(TALIP).426,1-22. DOI: https://doi.org/10.1145/1644879.1644881 

Federico Blank. (2023,12,3). Most Spoken Languages in the World in 2023. Retrieved 

from              https://lingua.edu/the-most-spoken-languages-in-the-world/Ghareb., 

A, Abu Bakara., A, Al-Radaideh., Q, and Hamdan., R. (2018). Enhanced Filter 

Feature Selection Methods for Arabic Text Categorization, International Journal of 

Information Retrieval Research (IJIRR). DOI: 10.4018/IJIRR.2018040101 

https://doi.org/10.1145/3447735
https://doi.org/10.1016/j.ipm.2019.102121
https://doi.org/10.1145/1644879.1644881
https://lingua.edu/the-most-spoken-languages-in-the-world/


  

132 

Habash, N. (2010). Introduction to Arabic Natural Language Processing. Morgan & 

Claypool Publishers. DOI:https://doi.org/10.2200/S00277ED1V01Y201008HLT010. 

Hmeidi, I., Al-Ayyoub, M., Abdulla, N. A., Almodawar, A. A., Abooraig, R., & Mahyoub, 

N. A. (2015). Automatic Arabic text categorization: A comprehensive comparative 

study. Journal of Information Science, 41(1):114-124.  

Harrag, F., Debbah, M., Darwish, K., Abdelali, A. (2020). BERT Transformer model for 

Detecting Arabic GPT2 Auto-Generated Tweets. In Proceedings of the Fifth 

Arabic Natural Language Processing Workshop, pp.207ï214. DOI: 

https://aclanthology.org/2020.wanlp-1.19 

Jbene, M., Tigani, S., Saadane, R and Chehri, A. (2021). A Moroccan News Articles 

Dataset (MNAD) For Arabic Text Categorization. International Conference on 

Decision Aid Sciences and Application (DASA, pp. 350-353. DOI: 

10.1109/DASA53625.2021.9682402. 

Kim, Y. (2014). Convolutional neural networks for sentence classification. Paper 

presented at Conference on Empirical Methods in Natural Language Processing. 

Academic Press.  DOI: https://doi.org/10.48550/arXiv.1408.5882 

Kim., Y, Jeong., S, Cho., K. (2020). LINDA: Unsupervised Learning to Interpolate in 

Natural Language Processing. DOI: https://doi.org/10.48550/arXiv.2112.13969 

Kowsari, K., Jafari Meimandi, K., Heidarysafa, M., Mendu, S., Barnes, L., & Brown, D. 

(2019). Text classification algorithms: A survey. Information, 10(4), 150. 

Lan, Zhenzhong, L., Mingda, C., Goodman, S., Gimpel, K., Sharma., P & Radu, S. (2019). 

ALBERT: A LITE BERT. arXiv preprint arXiv:1909.11942. 

Liu, P., Qiu, X., & Huang, X. (2016). Recurrent neural network for text classification with 

multi-task learning. arXiv preprint arXiv:1605.05101. 

Marie-Sainte., S, Alalyani., N, Alotaibi., S, Ghouzali., S and Abunadi., I. (2018). Arabic 

Natural Language Processing and Machine Learning-Based Systems. Article in: 

IEEE Access. 7(32):7011-7020.    DOI: 

https://doi.org/10.1109/ACCESS.2018.2890076. 

Mazlin, I., Rawi, I.M., Zakaria, Z. (2021). Hadith Arabic Text Classification Using 

Convolutional Neural Network and Support Vector Machine. In: Alfred, R., Iida, 

H., Haviluddin, H., Anthony, P. (eds) Computational Science and Technology. 

https://doi.org/10.2200/S00277ED1V01Y201008HLT010
https://aclanthology.org/2020.wanlp-1.19
https://doi.org/10.48550/arXiv.2112.13969


  

133 

Lecture Notes in Electrical Engineering, vol 724. Springer, Singapore. 

https://doi.org/10.1007/978-981-33-4069-5_30 

Mohamed., E, Abdelmalek., Z and Irfan., A. (2020). Exploring deep learning approaches 

to recognize handwritten Arabic texts, IEEE ACCESS.8(33). DOI: 

10.1109/ACCESS.2020.2994248 

Mourad, A., & Radev, D. (2017). AraVec: A set of Arabic Word Embedding Models for 

use in Arabic NLP. In Proceedings of the Eleventh International Conference on 

Language Resources and Evaluation (LREC). 117: 256-265. DOI: 

https://doi.org/10.1016/j.procs.2017.10.117 

Sahu., S, Dongre., B, and Vadhwani., R. (2011). Web Spam Detection Using Different 

Features, International Journal of Soft Computing and Engineering (IJSCE), 1(3). 

Wahdan., A, Salloum., A, and Shaalan., K. (2021). Text Classification of Arabic Text: 

Deep Learning in ANLP. In book: Advances in Intelligent Systems and Computing. 

Publisher: Springer Nature. (184). DOI: 10.1007/978-3-030-69717-4_10 

Wen, L., Li, X. and Gao, L. (2020). A New Two-Level Hierarchical Diagnosis Network 

Based on Convolutional Neural Network. IEEE Transactions on Instrumentation 

and Measurement, 69, pp. 330-338. DOI: 10.1109/TIM.2019.2896370. 

Webster., J and Chunyu Kit., C. (1992). Tokenization is the initial phase in NLP. In 

Proceedings of the 14th conference on Computational linguistics - 4 (12). 

Association for Computational Linguistics, USA, 1106ï1110. 

https://doi.org/10.3115/992424.992434. 

Zaidan, O., & Callison-Burch, C. (2011, June). Crowdsourcing translation: Professional 

quality from non-professionals. In Proceedings of the 49th annual meeting of the 

Association for computational linguistics: Human Language 

Technologies (pp:1220-1229).  

https://doi.org/10.3115/992424.992434


 

134 

 

 

ϽуПϧЮϝϠ йϧЦыКм сКϜϼϿЮϜ евцϜϤϜ  ϞϽПгЮϝϠ ϣТϝϯЮϜ йϡІ ϤϝϛуϡЮϝϠ ϣтϽГгЮϜ 

 ϣЫϡтϽ϶ буЯЦϖ ϣЮϝϲ 

)1  ̪ϩϲϝϠ ϟЮϝА ̪сϡуϡЮ пУГЋгЮϜ (ϜϸфϜ ϣуЯЪ ̪ϝуТϜϽПϯЮϜ ϣужϝЃжшϜ анЯЛЮϜм Ϟ- Ьыв сзϠ 

)2ЫЮϜ ̪ϝуТϜϽПϯЮϜ ̪сЮϝЛЮϜ буЯЛϧЮϜ ϢϺϝϧЂϒ ̪сжϝЃϲ оϽЇϠ ( ϤϝЋЋϷϧЮϜ ϢϸϹЛϧгЮϜ ϣуЯ- ϣЫϡтϽ϶ 

)3̪сЎϜϽЮϜ Ϲгϳв ( ϜϸфϜ ϣуЯЪ ̪ϝуТϜϽПϯЮϜ ̪сЮϝЛЮϜ буЯЛϧЮϜ ϺϝϧЂϒ ϣужϝЃжшϜ анЯЛЮϜм Ϟ- Ьыв сзϠ 

 

:ЉϷЯгЮϜ 

      Ѕу̮̮Лт ЀмϽ̮̮уТ Ϥϝ̮̮ЂϝЫЛжϜ с̮̮Т ϣ̮̮Яϫгϧв ϣ̮̮уϚϝϠмм ̪Рϝ̮̮УϯЮϜ ϤϜнз̮̮Ђ сЮϜн̮̮ϧЪ ϣ̮̮у϶ϝзв Ϥϝ̮̮вϾϒ Й̮̮Цм п̮̮ЯК ан̮̮уЮϜ бЮϝ̮̮ЛЮϜ

 рϻ̮̮ЮϜ ̭с̮̮ЇЮϜ ̫ϣу̮̮ЂмϽЮϜ ϣ̮̮ужϜϽЪмцϜ ϞϽ̮̮ϳЮϜ ϤϝуКϜϹ̮̮Ϧ ϣ̮̮Њϝ϶ ϣу̮̮ЂϝуЂм ̪сгЮϝ̮̮К рϸϝ̮̮ЋϧЦϜ ϸн̮̮Ъϼ п̮̮Юϖ оϸϒ рϻ̮̮ЮϜ ϝ̮̮жмϼнЪ

 е̮̮вцϜ Ин̮̮Ўнв ϣ̮̮ϯЮϝЛв ϣ̮̮ЦϼнЮϜ иϻ̮̮к Ьы̮̮϶ е̮̮в ϝ̮̮зтϓϦϼϜ ЩЮϻ̮̮Юм ̫с̮̮КϜϼϿЮϜ й̮̮зв ϝ̮̮ЊнЋ϶ сϚϜϻ̮̮ПЮϜ е̮̮вцϜ п̮̮ЯК Ё̮̮ЫЛжϜ

 сЮϝЫ̮̮ІшϜ ЬϜϕ̮̮ЃЮϜ ϰϽ̮̮ГϠ ̪ϣ̮̮ЫϡтϽ϶ бу̮̮ЯЦϖ ϣ̮̮Юϝϲ ϞϽПгЮϝ̮̮Ϡ ϣ̮̮ТϝϯЮϜ йϡ̮̮І Ϥϝ̮̮ϛуϡЮϝϠ ϣ̮̮тϽГгЮϜ ϣ̮̮тϽуПϧЮϝϠ й̮̮ϧЦыКм с̮̮КϜϼϿЮϜ

 еу̮̮ϲыУЮϜ ϤϜϼϝ̮̮уϧ϶Ϝ С̮̮ЊнЮ Щ̮̮ЮϺм ̬с̮̮КϜϼϿЮϜ е̮̮вцϜ Ͻ̮̮ЊϝзК п̮̮ЯК ϣ̮̮тϽГгЮϜ ϣ̮̮тϽуПϧЮϜ Ϥϝ̮̮ЂϝЫЛжϜ ϣ̮̮Ϯϼϸ с̮̮к ϝ̮̮в :с̮̮ϦфϜ

ϣу̮̮̮ЂϝЂцϜ Ϥϝ̮̮̮КмϼϿгЮϜ е̮̮̮в ̪ ϣ̮̮̮тнузϠ ϢϽкϝ̮̮̮Д ϝ̮̮̮кϼϝϡϧКϝϠ ϣ̮̮̮тϽГгЮϜ ϣ̮̮̮тϽуПϧЮϝϠ ϝкϽу̮̮̮ЃУϦм ̪Ϟн̮̮̮ϡϳЮϜ ϣ̮̮̮тϸмϸϽвм Ϭϝ̮̮̮ϧжϖм

 сжϜϹ̮̮угЮϜ Э̮̮гЛЮϜ ϭϚϝ̮̮ϧж п̮̮ЯК Ϝϻ̮̮Ъм ̪ϣ̮̮ЋϧϷгЮϜ ϱЮϝ̮̮ЋгЮϜ е̮̮в ϝ̮̮луЯК Э̮̮ЋϳгЮϜ ХϚϝ̮̮ϪнЮϜ е̮̮в Ϲ̮̮тϹЛЮϜ п̮̮ЯК ϸϝ̮̮гϧКъϝϠ ̪ϢϽгϧ̮̮Ѓв

 ϣз̮̮ ̮Ђ Ͽ̮̮ ̮ϯжϜ рϻ̮̮ ̮ЮϜ2020  б̮̮ ̮к121  сЮϜн̮̮ ̮ϲ ϣЯЫ̮̮ ̮Їв ϢϾϝ̮̮ ̮уϲ30 п̮̮ ̮ЯК ϩ̮̮ ̮ϳϡЮϜ Ϲзϧ̮̮ ̮ЂϜ ϝ̮̮ ̮гЪ ̪сϚϝ̮̮ ̮ЋϲшϜ Й̮̮ ̮гϧϯгЮϜ е̮̮ ̮в  %

 с̮̮КϜϼϿЮϜ е̮̮вцϜ с̮̮Т ϝ̮̮вϝк ϜϽ̮̮ЋзК ЭЫ̮̮ЇϦ Ϟн̮̮ϡϳЮϜ ϣ̮̮КϜϼϾ дн̮̮Ъ п̮̮Юϖ Э̮̮ЊнϧЮϜ б̮̮Ϧм ̫сЮъϹϧ̮̮ЂъϜм сУ̮̮ЊнЮϜ ̭ϝ̮̮ЋϲшϜ

 ϣ̮̮угЪ ϣ̮̮ЫϡтϽ϶ буЯЦϗ̮̮Ϡ ϽЧϧ̮̮ЃгЮϜ Ͻ̮̮уО Ϟн̮̮ϡϳЮϜ Ϭϝ̮̮ϧжϖм ϣ̮̮тϸмϸϽв ϸϹ̮̮ϳтм ̪ϣ̮̮ТϝϯЮϜ йϡ̮̮І Ϥϝ̮̮ϛуϡЮϜ Й̮̮в й̮̮УуЫϧЮ ϽуЛ̮̮ЇЮϜ ϝ̮̮ЊнЋ϶

 ϣ̮̮ϲыТ п̮̮Юϖ Ьϝ̮̮ЧϧжъϜм ϣ̮̮ЇлЮϜ ϣ̮̮тϼнϡЮϜ Ϥъϝ̮̮ϯгЮϜ еу̮̮гϫϧЮ Э϶Ϲ̮̮ϧЮϜ сКϹϧ̮̮Ѓт ϝ̮̮в Ϝϻ̮̮км ̪рнз̮̮ЃЮϜ ϝ̮̮лЛтϾнϦм ϣтнз̮̮ЃЮϜ ϼϝ̮̮ГвцϜ

.ϣвϜϹϧЃв ϣтϼнϠ 

:ϱуϦϝУгЮϜ ϤϝгЯЫЮϜ  .ϣЫϡтϽ϶ буЯЦϖ ̪ϣтϽГгЮϜ ϣтϽуПϧЮϜ ̪еуϲыУЮϜ ϤϜϼϝуϧ϶Ϝ ̪сКϜϼϿЮϜ евцϜ 

 

 

 

Abstract:  

The world is going through many crisis; climactic ones like the successive drought, 

epidemic ones namely the effect of Covid 19 virus which has led to a worldwide economic 

recession, and political crises like the Russia-Ukrian war. All this is threatening the food security 

mainly the agriculture one. Therefore, this research paper will deal with the issue of food 

security and its link with rainfall variability in Morocco semi-dry areas, Khouribga as a case 
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study. In this respect, the main question to be raised is to what extent does rainfall variability 

affect food security? This paper aims at describing yield and grain production being attributed to 

rainfall variability since it is considered to be a structural continuous phenomenon, relying on 

many documents taken from official authorities and the results of the field work done in 2021 on 

121 case about 30% of the statistical population. The research has also been conducted by 

statistical data analysis and get to the following conclusion that cereal cultivation is an important 

factor in food security mainly barley for its adaptation with semi-dry areas. Moreover, the 

unsteady yield and cereal production in Khouribga is specified by the amount of rain the fact that 

necessitates an intervention to evaluate the unirrigated (bour) fields and to move to sustainable 

unirrigated cultivation.  

Keyowords: Agricultural Security; Farmersô Choices; Rainfall Variability; Khouribga 

Province.  

 

I. ϣвϹЧв 

1. аϝЛЮϜ ФϝуЃЮϜ 

ϝ̮̮ жϝкϼм ̪сϚϜϻ̮̮ ПЮϜ е̮̮ вцϜ Х̮̮ уЧϳϦ Ϥы϶Ϲв бкϒ Ϲϲϒ ϣКϜϼϿЮϜ ϹЛϦϤ  ϣужϝЫ̮̮ ЃЮϜ ϤϝтϹ̮̮ ϳϧЮϜ аϝ̮̮ вϒм ̫бЮϝ̮̮ ЛЮϜ Ьмϸ С̮̮ ЯϧϷгЮ ϤϝуϯуϦϜϽϧ̮̮ ЂϜ

  пЧϡт ϣуϛуϡЮϜм ϣуЂϝуЃЮϜм Ͻ̮̮ уО ЬмϹ̮̮ ЮϜ Ϲ̮̮ ϲϒ ϞϽ̮̮ ПгЮϜ пЧϡтм ̫ϣуϚϜϻПЮϜ ϢϸϝуЃЮϜм евцϜ ХуЧϳϦ пЯК ϽϪϕт ϝв ЩЮϺ ̪Ѕк ϣКϜϼϿЮϜ Э϶Ϲв

кϒ ϣ̮̮ ϡЪϽв ϣ̮̮ тнузϠ ЭвϜнЛЮ ϣϯуϧж ̪ϣуКϜϼϿЮϜ ϝлϦϸϝуЂм ϝлзвϒ сТ ϢϽЧϧЃгЮϜϣ̮̮ КϜϼϿЯЮ ϣϳЮϝ̮̮ ЋЮϜ ϣϲϝ̮̮ ЃгЮϜ СЛ̮̮ Ў ϝ̮̮ лг  Ͻ̮̮ уϡЫЮϜ ϸϜϹ̮̮ ϧвϜм

Ім ϣТϝϯЮϜ ϤъϝϯгЯЮ  ϣзЂ Ьы϶ ϝлϦмϼϺ ϥПЯϠ сϧЮϜ ϸϝϳЮϜ РϝУϯЮϜ ϤϝϮнв сЮϜнϦм ̪ϣТϝϯЮϜ йϡ2022 ϽЗзЮϝ̮̮ Ϡ иϽуϪϓ̮̮ Ϧ ϸϜϸϿ̮̮ т рϻ̮̮ ЮϜм ̪

  ϞϽПгЮϜ ϸϝгϧКϜ пЮϖ̫рϸϝЋϧЦъϜ йϚϝзϠ сТ ъмϒ ϜϼϹЋв ϣϲыУЮϜ пЯК ϣ̮̮ ЦϼнЮϜ иϻк аϹЧж ϸϹЋЮϜ Ϝϻк сТм  е̮̮ вцϜ ЉϚϝ̮̮ Ћ϶ ϣ̮̮ ϯЮϝЛгЮ

ϽуПϧЮϝϠ йϧЦыКм сКϜϼϿЮϜϤϜ .ϣЫϡтϽ϶ буЯЦϖ ϣЮϝϲ ϞϽПгЮϝϠ ϣТϝϯЮϜ йϡІ ϤϝϛуϡЮϝϠ ϣтϽГгЮϜ 

  ЭϫгϦ ϩуϲ ̪буЯЦшϝϠ ϣуЃуϚϽЮϜ ЭуЊϝϳгЮϜ ев ϝкϼϝϡϧКϝϠ ̪ϞнϡϳЮϜ ϣЂϜϼϸ пЯК ϣЮϝЧгЮϜ иϻк сТ ϿЪϽзЂ78% ̪ Ϻϖ п̮̮ Юϖ ϝкϼмϹϠ бЃЧзϦ

  Йв ϣжϼϝЧв ϣглв ϣϲϝЃв ϻ϶ϓт рϻЮϜ ϽуЛЇЮϜ скм ϣуЃуϚϼ ЭуЊϝϳв ϣϪыϪ сЮϜн̮̮ ϳϠ й̮̮ КϼϾ ϣϲϝ̮̮ Ѓв ϤϽ̮̮ Ћϲм Ϟн̮̮ ϡϳЮϜ ИϜнжϒ сЦϝϠ

63%   Ϟ рϽ̮̮ ГЮϜ ϱгЧЮϜм ̪ϣЫϡтϽ϶ буЯЦϗϠ ϞнϡϳЮϜ ϣКϜϼϿЯЮ ϣЋЋϷгЮϜ ϣϲϝЃгЮϜ ЭЊϒ ев27%  ϤϼϹ̮̮ Ц рϻ̮̮ ЮϜ ϟЯ̮̮ ЋЮϜ ϱ̮̮ гЧЮϜ б̮̮ Ϫ

 сЮϜнϳϠ йϧϲϝЃв10%    ̪ϣЫϡтϽ϶ буЯЦϖ ϣуТϜϽОнжнв ̫ϣϲыУЯЮ ϣугуЯЦшϜ ϣтϽтϹгЮϜ)2018( . 
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) ϣГтϽϷЮϜ1 Ьϝϯв ЙЦнв :( ϣЂϜϼϹЮϜ 

 

                     ϣуϠϽПгЮϜ ϣЫЯггЮϜ ̪ϤϝлϯЮϜм буЮϝЦцϜм ϣуϠϜϽϧЮϜ ϤϝКϝгϯЯЮ рϼϜϸшϜ буЃЧϧЮϜ :ϼϹЋгЮϜ2015. 

    

  ϞϽПгЮϝ̮̮ Ϡ ϣ̮̮ ТϝϯЮϜ йϡ̮̮ І Ϥϝ̮̮ ϛуϡЮϜ пЮϖ ϣЫϡтϽ϶ буЯЦϖ сгϧзт ̫  ϢϹ̮̮ ϲнЮϜ ег̮̮ Ў ϝ̮̮ уϲыТ Сз̮̮ Ћтм ̪АϝУ̮̮ ЂнУЮϜ ϣϡ̮̮ Џк п̮̮ ЯК Ϲ̮̮ ϧгт ϝ̮̮ уЛуϡА

ϣЫϡтϽ϶ ϣϡЏк ϣуϮнЮнЫтшϜ ̫   Ьы̮̮ в с̮̮ зϠ ϣ̮̮ лϮ п̮̮ Юϖ сгϧзт ϝтϼϜϸϖï   бу̮̮ ЯЦϖ Ьϝг̮̮ ЇЮϜ е̮̮ вм ϤϝГ̮̮ Ђ бу̮̮ ЯЦϖ ϞϽ̮̮ ПЮϜ е̮̮ в иϹ̮̮ ϳт ̪ϢϽ̮̮ Ууз϶

  Ϟ йϧϲϝ̮̮ Ѓв ϼϹ̮̮ ЧϦ ̫ϱЮϝ̮̮ Њ еϠ йуЧТ буЯЦϖ ϞнзϯЮϜ евм ϢϽУуз϶м Ьыв сзϠ буЯЦϖ ФϽЇЮϜ евм ϤϝЃугϷЮϜ4385  б̮̮ ЯЪ2   Ьϸϝ̮̮ Лт ϝ̮̮ в рϒ

15%  м ϣлϯЮϜ ϣϲϝЃв ев0.6%   ϣЫϡтϽ϶ буЯЦϖ ϣзЪϝЂ НЯϡϦм ̪сзАнЮϜ ϞϜϽϧЮϜ Ингϯв ев542.125  сЮϜнϲ) ϣгЃж70%  ϽЧϧ̮̮ ЃϦ

(рϽЏϳЮϜ БЂнЮϝϠ  еу̮̮ Ϡ ϝ̮̮ в ϝ̮̮ кнЯК Ϥϝ̮̮ ЛУϦϽв ϤϜϺ ϣуЮϝгІ ϣЧГзв :ϣКнзϧв ЁтϼϝЏϧϠ Ͽугϧтм ̫500м а1000 Ϟн̮̮ зϯЮϜ ϣ̮̮ ЧГзв ̪а

  ЙϠϝА ϝлуЯК ϟЯПт сЦϽЇЮϜ  еу̮̮ Ϡ ϝ̮̮ в ϝлКϝУϦϼϜ ϰмϜϽϧт ϣГЃϡзв йϡІ ϣϡЏк ев ϝЂϝЂϒ ϣжнЫв пГЂм ϣЧГзв ̪ϞϝЏлЮϜ800 м830 а

м ̫ϽϳϡЮϜ ϱГЂ онϧЃв пЯКСЋϧϦ    ϣЧГзгϠ ϹϮϜнϧтм ̫ϝУуЊ ϼϝϲм ̭ϝϧІ ϸϼϝϠ ̪РϝϮ рϼϝЦ йϡІ ϴϝзгϠбЃϧϦ  ϣ̮̮ уϚϝгЮϜ ϸϼϜн̮̮ гЮϜ ϣ̮̮ ЯЧϠ

ГЦϝЃϧЮϜ аϝЗϧжϜ аϹКмм ИϝУϦϼϜ Йв ̪ϣтϽГгЮϜ ϤϝϦ.РϝУϯЮϜ ϨмϹϲ ϢϽу 

2. :ϣуЮϝЫІшϜ 

1.2 .ϣЂϜϼϹЯЮ ϣуϚϜϽϮшϜ букϝУгЮϜ 
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:ϝлгкϒ ϣуϚϜϽϮϖ букϝУв ϢϹК ϣЂϜϼϹЮϜ иϻк ϥзгЏϦ 

  :сКϜϼϿЮϜ евцϜ̪сϚϜϻПЮϜ евчЮ ϝуЃуϚϼ ы϶Ϲв ϹЛт  ϣ̮̮ уКϜϼϿЮϜ Эу̮̮ ЊϝϳгЮϜ Ϭϝ̮̮ ϧжϖм ϣ̮̮ тϸмϸϽв Ͻ̮̮ ϡК с̮̮ КϜϼϿЮϜ ϬϝϧжшϜ ϽЊϝзК бЏт

 ϟ̮̮ Ѓϲ Ϭϝ̮̮ ϧжшϜ ϣ̮̮ гЗжϓТ ̫ϣ̮̮ тϽГгЮϜ ϤϝГЦϝ̮̮ ЃϧЮϜ Ϟϻ̮̮ ϠϻϦ Ѐϝ̮̮ уЧгϠ еукϽ̮̮ ЮϜ ̪Ϟн̮̮ ϡϳЮϜ Јн̮̮ ЋϷЮϝϠ ϝлзвм(Jean-Paul Diry)  с̮̮ к

Ьϝϯв сТ ϣуКϜϼϾ ϤϝϲϝЃгЮ ЬыПϧЂϜ ϸϹϳв ϣуІϝгЮϜ ϣуϠϽϦм ϣКϜϼϿЮϜ сТ14 оϽт ϝгуТ .(Claude Cabanne)  Ϭϝ̮̮ ϧжϖ ϞнЯ̮̮ Ђϒ ϝлжϒ

сКϽЮϜ Ϥъϝϯв пЯК ϸϝгϧКъϝϠ ϣужϜнуϳЮϜ ϢмϽϫЮϜм сКϜϼϿЮϜ ϬϝϧжшϜ бЏт15 с̮̮ КϜϼϿЮϜ Ϭϝ̮̮ ϧжшϜ аϝ̮̮ Зж РϽ̮̮ К Ϲ̮̮ ЧТ (еЃϲ ϱϦϝТ) ϝвϒ .

Ϭϝ̮̮ ϧжшϜ он̮̮ Ц аϝ̮̮ ЗзЮм ϣузвϾ ϢϼмϽуЃЮ ЙЎϝ϶ ̪сЛуϡГЮϜ БЂнЮϜ ЬыПϧЂъ бтϹЦ Бгж :йжϓϠ16 Ͻ̮̮ ЊϝзК (ϹЛ̮̮ ЂцϜ Ϲ̮̮ гϳв) ϸϹ̮̮ ϲ ϝ̮̮ гзуϠ .

(С̮̮ ЦϜнвм ϤϝЪнЯ̮̮ Ђ) еу̮̮ ϲыУЮϜ ϤϜϼϝ̮̮ уϧ϶Ϝ сТ сКϜϼϿЮϜ аϝЗзЮϜ17 Ϭϝ̮̮ ϧжϖм ϣϲϝ̮̮ Ѓв ϟ̮̮ Ѓϲ иϹ̮̮ тϹϳϦ ϣ̮̮ ЂϜϼϹЮϜ иϻ̮̮ к с̮̮ Т ϝ̮̮ жϽϧ϶Ϝ Ϲ̮̮ Цм .

.сϚϜϻПЮϜ иϽϡКм сКϜϼϿЮϜ евчЮ ϣуЃуϚϽЮϜ Э϶ϜϹгЮϜ ев ϝкϼϝϡϧКϝϠ ϞнϡϳЮϜ ϣтϸмϸϽвм 

 

ϽуПϧЮϜϤϜ  :ϣтϽГгЮϜ  ск   ϝ̮̮ лЮм ̪ϣ̮̮ ужϝЫвм ϣ̮̮ узвϾ (ϣтϽл̮̮ І ̪ϣуЯ̮̮ ЋТ ̪ϣтнз̮̮ Ђ) ϣ̮̮ тϽГгЮϜ ϤϝГЦϝ̮̮ ЃϧЮϜ ϣугЪ ЙтϾнϦ сТ ЭЊϝϳЮϜ ϽуПϧЮϜ

 Ϭϝ̮̮ ϧжшϜ п̮̮ ЯК ϽуϪϓ̮̮ Ϧ е̮̮ в й̮̮ зК ϟ̮̮ ϦϽϧт ϝ̮̮ вм ̪ϴϝ̮̮ згЮϜ Ͻ̮̮ ЊϝзЛϠ ϝ̮̮ лϧЦыКм Ϥϝ̮̮ ϦϝϡзЮϜ н̮̮ гж ϣ̮̮ ЂϜϼϹϠ бϧлгЮϜ сКϜϼϿЮϜ ϴϝзгЮϜ бЯЛϠ ϣЦыК

сКϜϼϿЮϜ18  бу̮̮ ЃЧϦ ϟ̮̮ Ѓϲ ϣ̮̮ уКϜϼϿЮϜ Ьн̮̮ ЋУЮϜ б̮̮ ЃЧзϦ ϩ̮̮ уϲ .(Gharous)   ϢϼмϹ̮̮ ЮϜ ϣ̮̮ тϜϹϠ иϹ̮̮ Кнвм с̮̮ КϜϼϿЮϜ ϨϽ̮̮ ϳЮϜ ϢϽ̮̮ ϧТ :п̮̮ Юϖ

ϽϠнϧЪϒ)-  ϽϡгТнж-   сУжϝϮ) ϢϼмϹЮϜ БЂм днЫϦ сϧЮϜм сϦϝϡзЮϜ нгзЮϜ ϢϽϧТ бϪ ̪(ϽϡгЃтϸ-  Ϟн̮̮ ϡϳЮϜ Й̮̮ гϮм ϸϝ̮̮ ЋϳЮϜ ϢϽ̮̮ ϧТ б̮̮ Ϫ ̪(рϽУуТ

(рϝв ̪ЭтϽϠϒ ̪Ѐϼϝв)19. 

2.2 .сЮϝЫІшϜ ЬϜϕЃЮϜ 

  ϩуϲ ев сКϜϼϿЮϜ евцϜ ϣЂϜϼϹϠ ϩϳϡЮϜ Ϝϻк бϧкϜм ϣϲϝЃвϽуПϧЮϝϠ й̮̮ ϧЦыК с̮̮ Т ϞнϡϳЮϜ ϣтϸмϸϽвм Ϭϝϧжϖ ϣугЪϣ̮̮ тϽГгЮϜ ϣ̮̮ т е̮̮ вм .

 :сϦфϜ сЮϝЫІшϜ ЬϜϕЃЮϜ ϰϽА еЫгт ̪ХЯГзгЮϜ Ϝϻк ϩ̮̮ уϲ е̮̮ в с̮̮ КϜϼϿЮϜ е̮̮ вцϜ ϣ̮̮ узϠм ϽЊϝзК сТ ϣтϽГгЮϜ ϣтϽуПϧЮϜ ϽуϪϓϦ оϹв ϝв

Ϭϝϧжϖм ϣϲϝЃв   ϞнϡϳЮϜ ϣтϸмϸϽвм  ̬ϣЫϡтϽ϶ буЯЦϗϠ 

3.2ϣЂϜϼϹЮϜ РϜϹкϒ . 

:ϣуϦфϜ РϜϹкцϜ ХуЧϳϦ пЮϖ ϩϳϡЮϜ РϹлт 

ъмϒ:  ϣЫϡтϽ϶ буЯЦϗϠ сКϜϼϿЮϜ евцϜ ϣузϠм ϽЊϝзК СЊмϩуϲ ев м ϣϲϝЃвϞнϡϳЮϜ ϣтϸмϸϽвм Ϭϝϧжϖ ϣугЪ ̫

ϝужϝϪ:  .ϣЫϡтϽ϶ буЯЦϗϠ ϣтϽГгЮϜ ϣтϽуПϧЮϝϠ сКϜϼϿЮϜ евцϜ ϽЊϝзК ϽуЃУϦ 

 

2 .4ϣЂϜϼϹЮϜ ϣуЎϽТ . 

 
14 Diry, Jean-Paul, 2004, les espaces ruraux, Armand colin, p186. 
15 Cabanne, Claude, 1991, lexique de géographie humaine et économique, Paris, Dalloz, p23. 

16   ̪еЃϲ ̪ϱϦϝТ1999 ϣуЯЪ ̪ϝуТϜϽПϯЮϜ ϣϡЛІ ̪ϝуЯЛЮϜ ϤϝЂϜϼϹЮϜ анЯϠϸ ̪ϣЮϝЪϸ ϣϯЮнϠ ϣуϛуϡЮϜм ϣуЮϝϯвнуЂнЃЮϜ ϤънϳϧЮϜм сϲыУЮϜ СуϫЫϧЮϜ ̪  анЯЛЮϜм ϞϜϸфϜ

 Ј ̪ϞϽПгЮϜ ̪ЁвϝϷЮϜ Ϲгϳв ϣЛвϝϮ ̪АϝϠϽЮϜ ϣужϝЃжшϜ10-11 . 
17   ̪Ϲгϳв ̪ϹЛЂцϜ2006  ϣЯϯв ̪ϣуТϝЧϫЮϜ ϣуϮнЮнЫтшϜ сТ ϣЂϜϼϸ ϣТϝϯЮϜ йϡІ ϤϝϛуϡЮϜ сТ блϦϜϼϝуϧ϶Ϝ Ϥъъϸм еуϲыУЮϜ оϹЮ ϣуКϜϼϿЮϜ ϤϜϼϜϽЧЮϜ ЬϝЫІϒ ̪

 ϸϹК ̪ϞϽПгЮϜ ϣуТϜϽПϮ1-2 Ј ̪3-22. 
18   ̪ϿтϿЛЮϜ ϹϡК ̪нϲϝϠ2001 ϣЮмϸ иϜϼнϧЪϸ ̪ϣуЃуϚϽЮϜ ϞнϡϳЮϜ ϣКϜϼϾ пЯК иϽϪϒм ϣуϚϜнлЮϜ ϢϼмϹЮϜ ϤϝуЮϑϠ йϧЦыКм йЋϚϝЋ϶ :ϞϽПгЮϝϠ с϶ϝзгЮϜ РϝУϯЮϜ ̪

  Ј ̪ϞϽПгЮϜ ̪сжϝϫЮϜ еЃϳЮϜ ϣЛвϝϮ ̪ϣтϹгϳгЮϜ ϣужϝЃжшϜ анЯЛЮϜм ϞϜϸфϜ ϣуЯЪ ̪ϣуЛуϡГЮϜ ϝуТϜϽПϯЮϜ ЉЋϷϦ ϝуТϜϽПϯЮϜ сТ389 . 
19 Gharrouss M ; 2005, Adoption des techniques dôAridoculture: moyen pour am®liorer lôefficience dôutilisation de 

lôeau , Publi®e par Colloque Lôeau entre Moulin et Noria, organis® ¨ Marrakech , P 192-198. 
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ϣЂϜϼϹЮϜ иϻк ϥЛЂ  пЮϖ   аϹЛЮϜ ЌϽТ ϸϝгϧКϝϠ ϣуЎϽТ ϼϝϡϧ϶Ϝ)0(H  Ϲ̮̮ ϳϧϦ :с̮̮ ϦфϜм ϣϲϝ̮̮ Ѓв буЯЦϗ̮̮ Ϡ Ϟн̮̮ ϡϳЮϜ ϣ̮̮ тϸмϸϽвм Ϭϝ̮̮ ϧжϖ ϣ̮̮ угЪ

  ϣЫϡтϽ϶ ЭвϝЛЮ ϣТϝЎϖ ϣуТϜϽОнϡГЮϜм ϣϠϽϧЮϝϠ БϡϦϽϦ оϽ϶ϒ ЭвϜнЛϠϣтϽГгЮϜ ϤϝГЦϝЃϧЮϜ. 

3. :ϣуϯлзгЮϜ 

       сТ ϹгϧКϜ ϣ̮̮ ЫϡтϽ϶ буЯЦϗ̮̮ Ϡ ϣ̮̮ ϲыУЮϜ ϣуЛ̮̮ Ўм Љ̮̮ ϷϦ с̮̮ ϧЮϜ ϽтϼϝЧϧЮϜ ЍЛϠ пЯК ϣуϫϳϡЮϜ ϣЦϼнЮϜ иϻк сТ ϝлУуДнϦ бϦ сϧЮϜ ϤϝжϝуϡЮϜ

  ϣЯЃЯЃЮϜм ̪ϤϜϼϜϸшϜ ϤϝуТϜϽОнжнвм ̪ϣЂϜϼϹЮϜ Ьϝϯв ЙЦнв ϹтϹϳϧЮ ϣуГϚϜϽϷЮϜ ϤϝжϝуϡЮϜ пЯКм ̪ϞнϡϳЮϜ ϣЯЃЯЂ ϝгуЂъм ϣуϚϝ̮̮ ЋϲшϜ

  сϧзЂ еуϠ ϣуϲыУЮϜ2002  м2022 сϧз̮̮ Ђ еу̮̮ Ϡ ϣтϽГгЮϜ ϣуϚϝЋϲшϜ ϣЯЃЯЃЮϜм ̪2002 м2022 ЩЮϻ̮̮ Ъ ϣ̮̮ ЂϜϼϹЮϜ иϻ̮̮ к ϤϹ̮̮ гϧКϜм .-

  Э̮̮ уЯϳϧЮ сУ̮̮ ЊнЮϜ ̭ϝЋϲшϜ ϞнЯЂϒ ЬϝгЛϧЂϜ :ϝлзв ϽЪϻж ϤϜмϸϒ ϢϹК пЯК ϤϝуГЛгЮϜ ЭуЯϳϧЮм ϣϲϝ̮̮ Ѓв ̪Ϟн̮̮ ϡϳЮϜ Ϭϝ̮̮ ϧжϖм ϣ̮̮ тϸмϸϽв

еу̮̮ Ϡ ϣ̮̮ ЦыЛЮϜ БϠϽ̮̮ Ю сЮъϹϧ̮̮ ЂъϜ ̭ϝ̮̮ ЋϲшϜ ϞнЯ̮̮ Ђϒм м ϣϲϝ̮̮ Ѓв Ͻ̮̮ Іϕвм ̪ϣтнз̮̮ ЃЮϜ ϣ̮̮ тϽГгЮϜ ϣ̮̮ тϽуПϧЮϜм Ϟн̮̮ ϡϳЮϜ Ϭϝ̮̮ ϧжϖм ϣ̮̮ тϸмϸϽв

.ϣТϝϯЮϜм ϢϽГгЮϜ ϤϜнзЃЮϜ ϹтϹϳϧЮ ϹϲнгЮϜ ϣтϽГгЮϜ ϤϝГЦϝЃϧЮϜ  

 

 

 

II.   ϭϚϝϧзЮϜ(Résultats) 

1. ϣЫϡтϽ϶ буЯЦϗϠ йЋϚϝЋ϶м сКϜϼϿЮϜ евцϜ ϣузϠ 

1 .1 ϣКϜϼϿЯЮ ϣϳЮϝЋЮϜ сЎϜϼцϜ ϣϲϝЃв ЙтϾнϦ . 

) ЭЫЇЮϜ1ϣКϜϼϿЯЮ ϣϳЮϝЋЮϜ сЎϜϼцϜ ϣϲϝЃв ЙтϾнϦ ϣϡЃж :(  ϣЫϡтϽ϶ буЯЦϗϠ ϣзЃЮ ϬнϧзгЮϜ Инж ϟЃϲ2018

 

                                         ϣзЂ ̪ϣЫϡтϽϷϠ ϣϲыУЯЮ ϣугуЯЦшϜ ϣтϽтϹгЮϜ :ϼϹЋгЮϜ2018РϽЋϧϠ ̪ . 

    ϣϡЃж ϝлЮ ЉЋϷϦ ̪буЯЦшϜ сТ сЃуϚϼ ЬнЋϳв бкϒ ϞнϡϳЮϜ ϽϡϧЛϦ91.31%    Ингϯв евЮϜϣϲϝ̮̮ Ѓг    Щ̮̮ ЮϺм ϣ̮̮ уЯЫЮϜ :̮̮̮ Ϡ ϼϹ̮̮ Чт ϝ̮̮ гϠ

169500   Ϟн̮̮ ϡϳЮϜ ИϜн̮̮ жϒ сЦϝ̮̮ Ϡ Й̮̮ в ϣ̮̮ жϼϝЧв ϣ̮̮ глв ϣϲϝ̮̮ Ѓв ϻ̮̮ ϶ϓт рϻ̮̮ ЮϜ ϽуЛ̮̮ ЇЮϜ :ϣуЃуϚϼ ЭуЊϝϳв ϣϪыϪ пЮϖ бЃЧзϦ скм ̪ϜϼϝϧЫк

  ϣϡЃзϠ йКϼϾ ϣϲϝЃв ϤϽЋϲм63%    ϣЋЋϷгЮϜ ϣϲϝЃгЮϜ ЭЊϒ евϞнϡϳЮϜ ϣКϜϼϿЯЮ  ϣϡ̮̮ ЃзϠ рϽ̮̮ ГЮϜ ϱ̮̮ гЧЮϜм ̪27%   ϱ̮̮ гЧЮϜ б̮̮ Ϫ

  сЮϜнϳϠ йϧϲϝЃв ϤϼϹЦ рϻЮϜ ϟЯЋЮϜ10% ϤϝКмϼϿгЮϜ сЦϝϠ ЭЫЇϦ ЭϠϝЧгЮϝϠ .ϽуЛЇЮϜ ϝЊнЋ϶ ϞнϡϳЮϜ ϣугкϒ ϟЃзЮϜ иϻк ϽлЗϦ .
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  й̮̮ Кнгϯв ϝ̮̮ в ЭуЊϝϳгЮϜм16116.99    ϣϡ̮̮ ЃзϠ ϼϝ̮̮ ϧЫк8.69% ИϜн̮̮ жцϜ е̮̮ в Ϲ̮̮ тϹЛЮϜ п̮̮ Юϖ Эу̮̮ ЊϝϳгЮϜм Ϥϝ̮̮ КмϼϿгЮϜ иϻ̮̮ к ИϽ̮̮ УϧϦ ̫

 .ϝлКϼϾ ϣϲϝЃв ϩуϲ ев ϣϦмϝУϧгЮϜ 

 

2.1 . ϣϲϝЃгЮϜ ϞϻϠϻϦϣЋЋϷгЮϜ  ϞнϡϳЮϜ ϣКϜϼϿЮ 

) ЭЫЇЮϜ2ϣЫϡтϽ϶ буЯЦϗϠ ϞнϡϳЮϜ ϣКϜϼϿЮ ϣЋЋϷгЮϜ ϣϲϝЃгЮϜ ϞϻϠϻϦ :(  еуϠ ϝв ϢϹϧггЮϜ ϢϽϧУЮϜ Ьы϶2002  

м2022 

 

 

 

 

 

 

 

 

                                                           ϣЫϡтϽϷϠ ϣϲыУЯЮ ϣугуЯЦшϜ ϣтϽтϹгЮϜ :ϼϹЋгЮϜРϽЋϧϠ ̪ . 
 

  ϣ̮̮ ЫϡтϽ϶ буЯЦϗ̮̮ Ϡ (ϟЯ̮̮ ЋЮϜм рϽ̮̮ ГЮϜ ϱгЧЮϜ ̪ϽуЛЇЮϜ) ϞнϡϳЮϜ ϣКϜϼϿЮ ϣЋЋϷгЮϜ ϣϲϝЃгЮϜ ϼнГϦ пϳзв ϿугϧтϞϻ̮̮ ϠϻϧЮϝϠ   сϲϝ̮̮ ЃгЮϜ

сзвϿЮϜм  ϤϜнзЂ дϖ ̫2006/2007 м2015/2016  ев ϢϹϧггЮϜ ϤϜнзЃЮϜм2017/2022  ϣ̮̮ КмϼϿгЮϜ ϣϲϝ̮̮ ЃгЮϜ Ͻ̮̮ уПϦ пЯК ϢϹкϝІ

  сЮϜнϲ пЮϖ ϥЏУϷжϜ сϧЮϜ40000  к  ϣзЂ ϼϝϧЫ2006/2007еуϲ сТ ̪ ϥТϽК  Ϝϻ̮̮ лЮ ϣ̮̮ ЋЋϷгЮϜ ϣϲϝ̮̮ ЃгЮϜ ЬыПϧЂъ ϢϽϧТ пЋЦϒ

  ϤϜнзЂ сТ ИмϼϿгЮϜ2003/2004  м2016/2017   ев ϽϫЪϓϠ170000  еу̮̮ Ϡ ϝ̮̮ в ϼϜϽЧϧ̮̮ ЂъϜ ϤϜнз̮̮ Ђ Ьн̮̮ Аϒ ϥ̮̮ жϝЪ ϝ̮̮ гзуϠ ̫ϼϝϧЫк

2008/2009 м2014/2015. 
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3.1.  ϞϻϠϻϦ ϞнϡϳЮϜ Ϭϝϧжϖ  

 

ЭЫЇЮϜ )3ϞϻϠϻϦ :( Ϭϝϧжϖ ϣугЪ  ϣЫϡтϽ϶ буЯЦϗϠ ϞнϡϳЮϜ 

 

 

 

 

 

 

 

                                                          ϣЫϡтϽϷϠ ϣϲыУЯЮ ϣугуЯЦшϜ ϣтϽтϹгЮϜ :ϼϹЋгЮϜРϽЋϧϠ ̪. 

 

 ̮ ̮уϡЫЮϜ ϝ̮̮ лϧугЪ Ьы̮̮ ϶ ев ЩЮϺ ϽлЗт ̪еуϲыУЮϜ оϹЮ ϢϽуϡЪ ϣугкϓϠ ϽуЛЇЮϜ ϣКϜϼϾ пЗϳϦЮ ϢϹ̮̮ гϧЛгЮϜ Ϟн̮̮ ϡϳЮϜ ИϜн̮̮ жϒ с̮̮ Т ϢϽ ϣ̮̮ КϜϼϿЯ

 ϝ̮̮ лϠ ϸϽ̮̮ УзϦ ϣу̮̮ Њϝ϶ иϻкм ̪ϽуЛЇЮϜ ϝЊнЋ϶ ϞнϡϳЮϜ ϣКϜϼϿЮ ϣузвϾ ϣтϽуПϧϠ ϣЫϡтϽ϶ буЯЦϖ Ͽугϧт  ̫ϟЯЋЮϜм рϽГЮϜ ϱгЧЮϝϠ ϣжϼϝЧв

 ̪рнзЂ ЭЫЇϠ ϽуПϧϦ ϣуЊϝ϶ ϝлжϒ ϝгЪ ̪ϣтϽГгЮϜ ϤϝГЦϝЃϧЮϜ ϽуϪϓϧЮ ϣЛЎϝϷЮϜ ϣтϼнϡЮϜ ϤъϝϯгЮϜЙУϦϽт  ϤϜнз̮̮ ЃЪ ϝ̮̮ жϝуϲϒ Ϭϝ̮̮ ϧжшϜ ϝлуТ

)2005/2006 ̪2008/2009 ̪2012/2013 ̪2013/2014 ̪2014/2015 ̪2017/2018 б̮̮̮ЂнгЮϜ с̮̮̮Т ϝкϝ̮̮̮ЋЦϒ Н̮̮̮ЯϠм (

  сϲыУЮϜ)2008/2009(    ϾмϝϯϧϦ бЮ Ϭϝϧжϖ ϣугЫϠ2900   ϜϸϸϽ̮̮ Ϧ Ͻ̮̮ ϫЪцϜм Ϭϝ̮̮ ϧжшϜ ϝ̮̮ луТ ЍУϷз̮̮ т Ьн̮̮ АцϜ ск оϽ϶ϒм ̪ϼϝГзЦ СЮϒ

) ϤϜнзЃЪ2004/2005  ̪2006-2007  ̪2011/2012  ̪2015/2016  ̪2019/2020  ̪2021/2022  ϤϼϹЦ ( е̮̮ в ЭЦϓϠ ϝкϝжϺϒ

500 .ϤϜнзЃЮϜ иϻк Ьы϶ ϼϝГзЦ СЮϒ 
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ɏʦɾʤɂ ɧʬʚʤɂ ˃ɱʆʤɂ ɧʬʚʤɂ ṔḛʎɺʤɂɆʻɋᾚήɂ ʌʻʬɡʫLinéaire (Ɇʻɋᾚήɂ ʌʻʬɡʫ(
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4.1. ϞнϡϳЮϜ ϣтϸмϸϽв ϞϻϠϻϦ 
 

ЭЫЇЮϜ )4 ϣЫϡтϽ϶ буЯЦϗϠ ϞнϡϳЮϜ ϣтϸмϸϽв ϞϻϠϻϦ :( 

 

 

 

 

 

 

                                                    ϣЫϡтϽϷϠ ϣϲыУЯЮ ϣугуЯЦшϜ ϣтϽтϹгЮϜ :ϼϹЋгЮϜРϽЋϧϠ ̪ . 
ТϽКϥ  ϸмϸϽвϣт  ϣϪыϫЮϜ йТϝзЊϓϠ ϣЫϡтϽ϶ буЯЦϗϠ ϞнϡϳЮϜ  (еу̮̮ ЯЮϜм ϟЯ̮̮ ЋЮϜ ϱгЧЮϜ ̪ϽуЛЇЮϜ)    ϢϽ̮̮ уϡЪ ϣ̮̮ тϽуПϦϦ ̪ϣ̮̮ гЗϧзв Ͻ̮̮ уОмϿ̮̮ угϤ 

) ϤϜнз̮̮Ђ с̮̮Т ϸмϸϽ̮̮гЮϜ Иϝ̮̮УϦϼϝϠ2005/2006 ̪2008/2009 ̪2012/2013 ̪2013/2014 ̪2014/2015 ̪2017/2018 ̪

2020/2021  бЂнв сТ ϝкϝЋЦϒ ϥПЯϠм ()2008/2009(    сЮϜнϳϠ45    ϼϝГзЦ/   ϣ̮̮ ЃЯЃЯЮ б̮̮ ЂϜнгЮϜ сЦϝϠ ϟЯОϒ сТ ϝкϝжϸϒм ̪ϼϝϧЫлЮϜ

  ϣЂмϼϹгЮϜ ϣуϚϝЋϲшϜϤϼϹЦ  ев ЭЦϒ сТ ϝлϧтϸмϸϽв10  ϼϝГзЦ/ ϼϝϧЫлЮϜ  с̮̮ ϲыУЮϜ анЃгЮϜ сТ)2021/2022( дϒ еу̮̮ ϡт Ϝϻ̮̮ к Э̮̮ Ъ ̪

мϸϽв ϼнГϦϣтϸ  ϞнϡϳЮϜ  Ϧ ъ ϣЫϡтϽ϶ буЯЦϗϠЙЏϷ  Ϧ ϣтϼмϸ ϣтϽуПϧЮ ЭϠ ̪ϢϹϲнв ϣКϿзЮϸмϸϽгЮϜ ϝ̮̮ луТ ЙУϦϽϣ̮̮ т   ЍУϷз̮̮ Ϧм ̪ϝ̮̮ жϝуϲϒ с̮̮ Т

ϜϸϸϽϦ ϽϫЪϒм ЬнАϒ днЫϦ оϽ϶ϒ ϤϜϽϧТ . 

 

2.  ϣуЛЎм ϽуЃУϦсКϜϼϿЮϜ евцϜ  ϟЃϲ ϣтϽГгЮϜ ϣтϽуПϧЮϜϣЫϡтϽ϶ буЯЦϗϠ 

1.2. ϣЫϡтϽ϶ буЯЦϗϠ ϣтϽГгЮϜ ϤϝГЦϝЃϧЯЮ аϝЛЮϜ иϝϯϦъϜ 

       ϼϜϹв пЯК ϣуϫϳϡЮϜ ϣЦϼнЮϜ иϻк сТ ϢϹгϧЛгЮϜ ϣтϽГгЮϜ ϣЯЃЯЃЮϜ ϹϧгϦ20   ϣ̮̮ тϽГгЮϜ ϣ̮̮ тϽуПϧЮϜ ϬϜϽϷϧ̮̮ Ђъ ϣ̮̮ уТϝЪ ϢϽ̮̮ ϧТ с̮̮ км ̪ϣз̮̮ Ђ

буЯЦшϝϠ ев ϒϹϡϦ ϩуϲ ̪2002  пЮϖ2022. 
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ɏʦɾʤɂ ɧʬʚʤɂ ˃ɱʆʤɂ ɧʬʚʤɂ Ṕḛʎɺʤɂ ɑˈʤɄʬɟᶡɂ ɑ˄ɬʺɬɱᶽɂLinéaire ( ɑˈʤɄʬɟᶡɂ ɑ˄ɬʺɬɱᶽɂ(
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) ЭЫЇЮϜ5  сϧзЂ еуϠ ϝв ϣЫϡтϽ϶ ϣГϳгϠ ϤϝГЦϝЃϧЮϜ иϝϯϦϜ :(2002  м2022  ϽϧгуЯгЮϝϠ(mm) 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                            .РϽЋϧϠ ̪ϣЫϡтϽ϶ буЯЦш ϸϝЊϼцϜ ϣГϳв :ϼϹЋгЮϜ 

 ϤϜϽϧТ Ьы϶ СЯϧϷϦ ϣтϽуПϧЮϜ иϻк ϢϹϲ дϒ ъϖ ̪ϣтнзЂ ϣтϽуПϦ РϽЛϦ ϣЫϡтϽ϶ буЯЦϗϠ ϣтнзЃЮϜ ϣтϽГгЮϜ ϤϝГЦϝЃϧЮϜ дϒ Еϲыт ϣЯЃЯЃЮϜ

 ϼϝ̮̮ ГвцϜ ϣ̮̮ угЪ с̮̮ Т Ͻ̮̮ уϡЫЮϜ ЙϮϜϽϧЮϝ̮̮ Ϡ (иϝ̮̮ ϯϦъϜ буЧϧ̮̮ Ѓв Эув ϣϮϼϸ) ϣтϽГгЮϜ ϤϝГЦϝЃϧЯЮ аϝЛЮϜ иϝϯϦъϜ Ͽугϧтм ̪ϣЂмϼϹгЮϜ ϣтϽГгЮϜ

) ЭугЮϜ ϣϮϼϸ ϥПЯϠ ϩуϲ ̪ϣтнзЃЮϜ-4,07(м .  сϧзЂ еуϠ ϝв ϣтϽГгЮϜ ϣЯЃЯЃЮϜ сТ ϣГϳгЮϜ ϥТϽК2002  м2022   ̪ϢϽ̮̮ уГв ϤϜнзЂ

 ϣ̮̮ ЫϡтϽ϶ буЯЦϗϠ ϣтϽГгЮϜ ϝлϦϝугЪ ФнУϦ342.06 ) (Б̮̮ ЂнϧгЮϜ) б̮̮ Яв2002/2004 ̪2005/2006 ̪2008/2011 ̪2012/2013 ̪

2014/2015  ̪2016/2018ϥ̮̮ ЛϮϜϽϦ ϩ̮̮ уϲ ̪ϤϜнзЃЮϜ сЦϝϠ сТ ϼϝГвцϜ ϤϝугЪ ϥЛϮϜϽϦ еуϲ сТ ̪(  п̮̮ Юϖ ϼϝ̮̮ ГвцϜ ϣ̮̮ угЪ174 

 ϣзЂ сТ бЯв2015-2016. 

2.2.  ϹϲнгЮϜ ϤϝГЦϝЃϧЮϜ ϽІϕв               Indice de précipitation standardisé      

 ЬмϹϯЮϜ)1( ϹϲнгЮϜ ϤϝГЦϝЃϧЮϜ ϽІϕв ϣгуЦ ϟЃϲ ϣтϸϝЛЮϜм ϣϡАϽЮϜм ϣТϝϯЮϜ ϤϜнзЃЮϜ СузЋϦ :IPS 

 ϹϲнгЮϜ ϣтϽГгЮϜ ϤϝГЦϝЃϧЮϜ ϽІϕв ϣгуЦ  ϣзЃЮϜ ϣЛуϡА 

 ев ϽϫЪϒ2 ϣϠнАϽЮϜ ϣуϚϝзϫϧЂϜ ϣзЂ 

)1.99 ï 1.50 (  ϜϹϮ ϣϡАϼ ϣзЂ 

)1.49 ï 1 ( ϣϠнАϽЮϜ ϣГЂнϧв ϣзЂ 

)0.99 ï 0.99 - (  ϣтϸϝК ϣзЂ 

)1 - ï 1.49- ( РϝУϯЮϜ ϣГЂнϧв ϣзЂ 

)1.50 - ï 1.99- (  ϜϹϮ ϣТϝϮ ϣзЂ 

 ев ϽϫЪϒ2- РϝУϯЮϜ ϣуϚϝзϫϧЂϜ ϣзЂ 

                                         :ϼϹЋгЮϜOrganisation météorologique mondiale 2012 

y = -4,0715x + 384,81

R² = 0,0416
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    Э̮̮Ъ ϤϝГЦϝ̮̮ЃϦ ϣ̮̮угЪ еу̮̮Ϡ ФϽ̮̮УЮϜ Ϟϝ̮̮Ѓϲ п̮̮ЯК ϝ̮̮уϮнЮмϼнϧугЯЮ ϣ̮̮угЮϝЛЮϜ ϣ̮̮гЗзгЮϜ ϟ̮̮Ѓϲ Ϲ̮̮ϲнгЮϜ ϤϝГЦϝ̮̮ЃϧЮϜ Ͻ̮̮Іϕв Ϲ̮̮гϧЛт

 Суз̮̮ЋϦ Й̮̮Ўм б̮̮Ϧм .ϣ̮̮ЃЯЃЯЮ рϼϝ̮̮уЛгЮϜ РϜϽ̮̮ϳжъϜ ϣ̮̮гуЦ п̮̮ЯК ан̮̮ЃЧв ϣ̮̮ЂмϼϹгЮϜ ϣ̮̮ЃЯЃЯЮ рнз̮̮ЃЮϜ рϽ̮̮ГгЮϜ ЬϹ̮̮ЛгЮϜм ϣз̮̮Ђ

.ϽІϕгЮϜ Ϝϻк ϣгуЦ ϟЃϲ ϣϡАϽЮϜм ϣТϝϯЮϜм ϣтϸϝЛЮϜ ϤϜнзЃЯЮ 

) ЭЫЇЮϜ6 :(ϹϲнгЮϜ ϤϝГЦϝЃϧЮϜ ϽІϕв ϟЃϲ ϼϝГвчЮ рнзЃЮϜ ϼнГϧЮϜ (IPS)  еуϠ ϣЫϡтϽ϶ буЯЦϗϠ2002  

м2022 

 

 

 

 

 

                                                                 .РϽЋϧϠ ̪ϣЫϡтϽ϶ буЯЦш ϸϝЊϼцϜ ϣГϳв :ϼϹЋгЮϜ 

  ϹϲнгЮϜ ϤϝГЦϝЃϧЮϜ ϽІϕв ϟЃϲ ϼϝГвчЮ рнзЃЮϜ ϼнГϧЮϜ ϣЂϜϼϸ Ьы϶ ев ЭϯЃжϣ̮̮ ЫϡтϽ϶ буЯЦϗ̮̮ Ϡ ̪Й̮̮ тϾнϦ с̮̮ Т ϝ̮̮ Тыϧ϶Ϝ  ϤϜнз̮̮ ЃЮϜ

  ϤϜнзЃЮϝϠ ϣКнϡϧв ϣтϸϝЛЮϜ ϤϜнзЃЮϜ ϣзгулϠ ЩЮϺм ̪ϣуϲыУЮϜϣ̮̮ ϡАϽЮϜ    б̮̮ Ϫϣ̮̮ ТϝϯЮϜ.    п̮̮ Юϖ буЯЦшϝ̮̮ Ϡ ϝкϸϹ̮̮ К Э̮̮ Ћт :ϣ̮̮ тϸϝЛЮϜ ϤϜнз̮̮ ЃЮϜ10 

̫ϣуϲыТ бЂϜнв    Ϟ ϼϹЧϦ :ϣϡАϽЮϜ ϤϜнзЃЮϜ6    ϣЯЃЯЃЮϜ Ьы϶ бЂϜнв ̪ϣЂмϼϹгЮϜ ϣтϽГгЮϜϥЯЫІм ϣз̮̮ Ђ )2015/2016(  ϣз̮̮ Ђ ϾϽ̮̮ Ϡϒ

ϣϡАϼ ̫  ϣТϝϯЮϜ ϤϜнзЃЮϜ ϸϹК ЭЋт :ϣТϝϯЮϜ ϤϜнзЃЮϜ п̮̮ Юϖ буЯЦшϝϠ4 б̮̮ ЂнгЮϜ с̮̮ Т ϣ̮̮ ЂмϼϹгЮϜ ϣЯ̮̮ ЃЯЃЮϜ с̮̮ Т ϝ̮̮ кϾϽϠϒ ϥ̮̮ жϝЪм ̪б̮̮ ЂϜнв 

сϲыУЮϜ )2009/2010(.  

3.2 . ϞнϡϳЮϜ ϣтϸмϸϽвм Ϭϝϧжϖм ϣϲϝЃв ϣЦыК ϣтϽГгЮϜ ϣтϽуПϧЮϝϠ 

) ЭЫЇЮϜ7ϣтϽГгЮϜ ϣтϽуПϧЮϝϠ ϞнϡϳЮϜ ϣКϜϼϿЮ ϣЋЋϷгЮϜ ϣϲϝЃгЮϜ ϣЦыК :(  ϣЫϡтϽ϶ буЯЦϗϠ 
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                  .РϽЋϧϠ ̪ϣЫϡтϽ϶ буЯЦш ϸϝЊϼцϜ ϣГϳв ̪ϣЫϡтϽϷϠ ϣϲыУЯЮ ϣугуЯЦшϜ ϣтϽтϹгЮϜ :ϼϹЋгЮϜ 

 

) бЦϼ дϝуϡгЮϜ Ьы϶ ев ϽлЗт7  ( ϣ̮̮ КϜϼϿЮ ϣ̮̮ ЋЋϷгЮϜ ϣϲϝ̮̮ ЃгЮϜ с̮̮ Т еу̮̮ ϲыУЮϜ ϤϜϼϝ̮̮ уϧ϶Ϝ й̮̮ Ϯнт ϣ̮̮ тϽГгЮϜ ϤϝГЦϝ̮̮ ЃϧЮϜ Э̮̮ вϝК дϒ

ϞнϡϳЮϜ  ϝуϡЃж  ϣЋЋϷгЮϜ ϣϲϝЃгЮϜ ϰыУЮϜ ЉЯЦ ϝгЯЪ ϣтϽГгЮϜ ϤϝГЦϝЃϧЮϜ ϤϽ϶ϓϦ ϝгЯЫТ ̪̪ϞнϡϳЯЮ   б̮̮ ЂϜнв Ьы̮̮ ϶ ев ЩЮϺ ϽлЗтм

)2006/2007  ̪2007/2008  ̪2015/2016  ̪2018/2019(̫   ϣϲϝ̮̮ Ѓв ϰыУЮϜ ϝлЮ ЉЋ϶м ъϖ ϢϽЫϡв ϤϝГЦϝЃϧЮϜ ϥжϝЪ ϝгЯЪм

) ϤϜнз̮̮Ђ Э̮̮ϫв ϢϽ̮̮уϡЪ2003/2004 ̪2008/2009 ̪2009/2010 ̪2014/2015 ̪2016/2018 ̫( Ѝ̮̮ЛϠ Ϲ̮̮ϮнϦ й̮̮жϒ Ͻ̮̮уО

ЮϜ ϣϲϝ̮̮ ЃгЮϜ пϳзв ϝлуТ СЯϧϷт сϧЮϜ бЂϜнгЮϜ) ϤϜнз̮̮ ЃЪ ϤϝГЦϝ̮̮ ЃϧЮϜм Ϟн̮̮ ϡϳЮϜ ϣ̮̮ КϜϼϿЮ ϣ̮̮ ЋЋϷг2004/2005 ̪2013/2014 ̪

2019/2020  ̪2021/2022 ϣ̮̮ тϜϹϠ сТ ϝтнЦ ϼϝГвцϜ ЬнГк днЫт ϹЧТ ̪ϝкϿЪϽϦм ϤϝГЦϝЃϧЮϜ ЙтϾнϦм ЙЦнϧЮϜ ЭвϝЛЮ ЙϮϜϼ ЩЮϺм (

  ϣ̮̮ КϜϼϿЯЮ ϢϽуϡЪ ϤϝϲϝЃв ЉЋϷт ϰыУЮϜ ЭЛϯт ϝв сϲыУЮϜ бЂнгЮϜϽГгЮϜ ϤϝГЦϝ̮̮ ЃϧЮϜ ϝкϹ̮̮ ЛϠ ЍУϷз̮̮ Ϧм ̪с̮̮ ЛϮϜϽϦ иϝ̮̮ ϯϦϜ с̮̮ Т ϣ̮̮ т

т рϻЮϜ ̭сЇЮϜ.ϣУуЛЎ ϣтϸмϸϽв йзК ϭϧз 

 

) ЭЫЇЮϜ8ϽуПϧЮϝϠ ϞнϡϳЮϜ Ϭϝϧжϖ ϣЦыК :(ϤϜ ϣтϽГгЮϜ  ϣЫϡтϽ϶ буЯЦϗϠ 

 

 

 

 

 

 

 
 

                   .РϽЋϧϠ ̪ϣЫϡтϽ϶ буЯЦш ϸϝЊϼцϜ ϣГϳв ̪ϣЫϡтϽϷϠ ϣϲыУЯЮ ϣугуЯЦшϜ ϣтϽтϹгЮϜ :ϼϹЋгЮϜ 
 

     пЮϖ рϸϕт рϻЮϜ ϹтϹЇЮϜ ϽуПϧЮϜ ϣуЊϝϷϠ ϿугϧϦ сϧЮϜ ϤϝГЦϝЃϧЮϜм ϞнϡϳЮϜ Ϭϝϧжϖ еуϠ ϣЦыК ϸнϮм еуϡϧтϬϝ̮̮ ϧжшϜ СЛ̮̮ Ў ̫Ͻ̮̮ лЗтм 

 етϺϝ̮̮к ϣ̮̮жϼϝЧв Ьы̮̮϶ е̮̮ветϽ̮̮ІϕгЮϜ ) б̮̮ЂϜнгЮϜ с̮̮Т ϤϝГЦϝ̮̮ЃϧЮϜ ϣ̮̮угЪм Ϭϝ̮̮ϧжшϜ Иϝ̮̮УϦϼϜ еу̮̮Ϡ Х̮̮ТϜнϦ Шϝ̮̮зк дϒ2005/2006 ̪

2008/2009 ̪2012/2013 ̪2014/2015 ̪2017/2018 Ϭϝ̮̮̮ϧжшϜ Ќϝ̮̮̮УϷжϜ ϝ̮̮̮лЛв Х̮̮̮ТϜнϧт б̮̮̮ЂϜнв Ϲ̮̮̮ϯж Щ̮̮̮ЮϺ Э̮̮̮ϠϝЧв ̪(

) бЂϜнгЪ ϤϝГЦϝЃϧЮϜм2004/2005  ̪2006/2007  ̪2007/2008  ̪2015/2016 Ϭϝ̮̮ ϧжшϜ Х̮̮ ТϜнϧт ъ оϽ϶ϒ бЂϜнв Ϲϯж ϝгЪ ̫(

.оϽ϶ϒ ϤϜϽϧТ сТ ϝлУЛЎм ϢϸϹϳв ϤϜϽϧТ сТ ϤϝГЦϝЃϧЮϜ ЬнГк ϿЪϽϦ ЭЛУϠ ϣтϽГгЮϜ ϤϝГЦϝЃϧЮϜм 
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) ЭЫЇЮϜ9ϣтϽГгЮϜ ϣтϽуПϧЮϝϠ ϞнϡϳЮϜ ϣтϸмϸϽв ϣЦыК :(  ϣЫϡтϽ϶ буЯЦϗϠ 

 

 

 

 

 

 

 

                      .РϽЋϧϠ ̪ϣЫϡтϽ϶ буЯЦш ϸϝЊϼцϜ ϣГϳв ̪ϣЫϡтϽϷϠ ϣϲыУЯЮ ϣугуЯЦшϜ ϣтϽтϹгЮϜ :ϼϹЋгЮϜ 

   ) ЭЫЇЮϜ Ьы϶ ев ϽлЗт9 ъϖ ̪ϱуϳ̮̮ Њ Ё̮̮ ЫЛЮϜм ̪Ϟн̮̮ ϡϳЮϜ ϣ̮̮ тϸмϸϽв ϝлЛв ϥЏУϷжϜ ϝгЯЪ ϣтнзЃЮϜ ϼϝГвцϜ ϥЏУϷжϜ ϝгЯЪ йжϒ (

 п̮̮ Юϖ ϣ̮̮ ТϝϯЮϜ ϤϜнзЃЮϜ сТ ЍУϷзт ϩуϲ ̪ϣтнзЃЮϜ ϼϝГвцϜ ϣугЪм ϣтϸмϸϽгЮϜ еуϠ ϣтнЦ ϣЦыК ϸнϮм еуϡϧтм ̪ϤϜ̭ϝзϫϧЂъϜ ЍЛϠ Йв

  ев ЭЦϒ5  ) ϣуϲыУЮϜ бЂϜнгЮϜ сТ ϼϝϧЫлЮϜ / ϼϝГзЦ2006/2007 ̪2007/2008 ̪2015/2016 ̪2021/2022 сТ ЙУϦϽт ϝгзуϠ ̪(

) ϢϽГгЮϜ бЂϜнгЮϜ2008/2009 ̪2012/2013 ̪2017/2018 ̪2020/2021 ( сЮϜнϲ ϝкϝЋЦϒ ϥПЯϠ сϧЮϜм45 ϼϝϧЫлЮϜ/ϼϝГзЦ ̪

  ϝжϝуϲϒмϣУуЛЎ ϣтϸмϸϽгЮϜ днЫϦ  ЩЮϺ ЙϮϽтм ̪ϼϝГвцϜ ЬнГк ев бОϽЮϝϠϖ ϤϝГЦϝЃϧЯЮ сЯЋУЮϜ ЙтϾнϧЮϜ аϝЗж пЮϣтϽГгЮϜ. 

 

III.   ϤϝЊыϷЮϜм ϣЇЦϝзгЮϜ 

 ϣ̮̮ тϽГгЮϜ ϤϝГЦϝ̮̮ ЃϧЮϜ ϣ̮̮ угЪ ϝ̮̮ лϮϝϧжϖм ϝ̮̮ лϧтϸмϸϽв ϸϹϳϦм ̪ϣТϝϯЮϜ йϡІм ϣТϝϯЮϜ ХАϝзгЮϜ сТ ϣуЂϝЂцϜ ϤϝКмϼϿгЮϜ ев ϞнϡϳЮϜ ϹЛϦ

  ϝлЛтϾнϦмϞнϡϳЮϜ ϣКϜϼϿЮ ϣЋЋϷгЮϜ ϣϲϝЃгЮϜ ϹтϹϳϦ сТ ϰыУЮϜ ϤϜϼϝуϧ϶Ϝ ϽЫϡгЮϜ ϝлЮнГк мϒ ϼϝГвцϜ Ͻ϶ϓϦ йϮнт ϝгЪ ̪сЯЋУЮϜ ̫

 ϣу̮̮ ЊϝϷЮϝТ ̪ϣ̮̮ ЛУϦϽв й̮̮ ϧтϸмϸϽв днЫϧ̮̮ Ђ сϲыУЮϜ бЂнгЮϜ дϒ ϞнϡϳЯЮ ϢϽуϡЪ ϤϝϲϝЃв ЉуЋϷϦм ϽЫϡгЮϜ ϼϝГвцϜ ЬнГк сзЛт ъм

 Ьн̮̮ Гк ϣ̮̮ угЪ ЙϮϜϽϧϦ ϹЦ сЮϝϧЮϝϠм ̪рϽГгЮϜ ϞϻϠϻϧЮϜм ϽуПϧЮϜ ск ϣтϼнϡЮϜ ϝЊнЋ϶м ϣТϝϯЮϜ йϡІм ϣТϝϯЮϜ ϤъϝϯгЮϜ ϝлϠ ϿугϧϦ сϧЮϜ

ϣЧϲыЮϜ ЬнЋУЮϜ сТ ϼϝГвцϜ. 

 ϝ̮̮ луТ ЍУϷз̮̮ т оϽ̮̮ ϶ϒм Й̮̮ УϦϽϦ Ϣϼϝ̮̮ Ϧ Ϟн̮̮ ϡϳЮϜ ϣ̮̮ тϸмϸϽвм Ϭϝϧжϖм ϣϲϝЃв сТ ϣтнзЂ ϣтϽуПϧϠ Ͽугϧт ϣЫϡтϽ϶ буЯЦϖ дϒ пЮϖ ЭЊнϧЮϜ бϦ

 Э̮̮ ϶Ϝϸ сЯ̮̮ ЋУЮϜ Й̮̮ тϾнϧЮϜ ϟ̮̮ Ѓϲ ϝ̮̮ узвϾ С̮̮ ЯϧϷϦ ϣтнз̮̮ Ђ ϣтϽуПϦ ϣтϽГгЮϜ ϤϝГЦϝЃϧЮϜ РϽЛϦ ̫ϢϹϲнв ϣКϿзЮ ЙЏϷт ъм ϽϫЪцϜ скм

 .сЛϮϜϽϦм рнЦ иϽуПϦм ϥϧЇвм ЭϪϝгϧв ϽуО ϤϝГЦϝЃϧЯЮ сЯЋУЮϜ ЙтϾнϧЮϝТ ̪ϣуКϜϼϿЮϜ ϢϼмϹЮϜ ϤϜϽϧТ 

 Ϟн̮̮ ϡϳЮϜ еу̮̮ Ϡ ϣ̮̮ ЦыК ϸн̮̮ Ϯм еу̮̮ ϡт ϝ̮̮ гв ̪ϣ̮̮ тнЦ ϣ̮̮ тϽуПϦ РϽ̮̮ ЛϦ с̮̮ ϧЮϜ ϞнϡϳЮϜ ϣКϜϼϾ пЯК ϣЫϡтϽ϶ буЯЦϖ сТ ϣтϽГгЮϜ ϣтϽуПϧЮϜ ϽϪϕϦ

:ϣуϦфϜ ϤϝЊыϷЮϜ аϹЧж дϒ еЫгт сЮϝϧЮϝϠм ̫сЯЋУЮϜ ϝлЛтϾнϦм ϤϝГЦϝЃϧЮϜм сКϜϼϿЮϜ евчЮ Э϶ϹгЪ 
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:пЮмцϜ ϣЊыϷЮϜ  ̫Ϟн̮̮ ϡϳЮϜ ИϜн̮̮ жϒ сЦϝ̮̮ Ϡ Й̮̮ в ϣ̮̮ жϼϝЧв ϣглв ϣϲϝЃв ϽуЛЇЮϜ ϻ϶ϓтм ̪буЯЦшϜ сТ сЃуϚϼ ЬнЋϳв бкϒ ϞнϡϳЮϜ ϽϡϧЛϦ 

ϽуПϧϠ ϞнϡϳЮϜ ϿугϧϦ ϝгЪϤϜ  кϝϯϦϜ ЙϮϜϽϧтм ̪ϢϹϲнв ϣКϿзЮ ЙЏϷϦ ъм ϞнϡϳЮϜ ϣтϸмϸϽвм Ϭϝϧжϖм ϣϲϝЃв сТ ϣтнзЂлаϝЛЮϜ ϝ ̫

:ϣужϝϫЮϜ ϣЊыϷЮϜ   рнз̮̮ ЃЮϜ ϝ̮̮ лЛтϾнϦм ϣтнз̮̮ ЃЮϜ ϼϝ̮̮ ГвцϜ ϣугЪ ϣЫϡтϽ϶ буЯЦϗϠ ϽЧϧЃгЮϜ ϽуО ϞнϡϳЮϜ Ϭϝϧжϖм ϣтϸмϸϽвм ϣϲϝЃв ϸϹϳт

̫ϣуКϜϼϿЮϜ ϢϼмϹЮϜ ϤϜϽϧТ ϟЃϲ 

:ϣϫЮϝϫЮϜ ϣЊыϷЮϜ  Ϟн̮̮ ϡϳЮϜ Ϭϝ̮̮ ϧжϖм ϣ̮̮ тϸмϸϽв ϤϽϪϓ̮̮ Ϧ ϝ̮̮ гЯЪм ̪с̮̮ КϜϼϿЮϜ е̮̮ вцϜ с̮̮ Т ϝ̮̮ вϝк ϜϽ̮̮ ЋзК Ϟн̮̮ ϡϳЮϜ Ϲ̮̮ ЛϦ Ͻ̮̮ уПϧЮϜ ϟ̮̮ ЃϲϤϜ 

ϣтϽГгЮϜϣЫϡтϽ϶ буЯЦϗϠ сКϜϼϿЮϜ евцϜ ϣузϠ ϤϼϽЏϦ ϝгЯЪ ̪. 

  :ЙϮϜϽгЮϜ 

 ̪Ϲ̮̮ гϳв ̪ϹЛ̮̮ ЂцϜ2006 ϣ̮̮ ТϝϯЮϜ йϡ̮̮ І Ϥϝ̮̮ ϛуϡЮϜ с̮̮ Т блϦϜϼϝ̮̮ уϧ϶Ϝ Ϥъъϸм еу̮̮ ϲыУЮϜ оϹ̮̮ Ю ϣ̮̮ уКϜϼϿЮϜ ϤϜϼϜϽ̮̮ ЧЮϜ ЬϝЫ̮̮ Іϒ ̪ с̮̮ Т ϣ̮̮ ЂϜϼϸ

 ϸϹК ̪ϞϽПгЮϜ ϣуТϜϽПϮ ϣЯϯв ̪ϣуТϝЧϫЮϜ ϣуϮнЮнЫтшϜ1-2 Ј ̪3-22. 

  ̪ϿтϿЛЮϜ ϹϡК ̪нϲϝϠ2001 Ϟн̮̮ ϡϳЮϜ ϣ̮̮ КϜϼϾ п̮̮ ЯК иϽ̮̮ Ϫϒм ϣ̮̮ уϚϜнлЮϜ ϢϼмϹЮϜ ϤϝуЮϑϠ йϧЦыКм йЋϚϝЋ϶ :ϞϽПгЮϝϠ с϶ϝзгЮϜ РϝУϯЮϜ ̪

 е̮̮ ЃϳЮϜ ϣ̮̮ ЛвϝϮ ̪ϣ̮̮ тϹгϳгЮϜ ϣужϝ̮̮ ЃжшϜ ан̮̮ ЯЛЮϜм ϞϜϸфϜ ϣ̮̮ уЯЪ ̪ϣ̮̮ уЛуϡГЮϜ ϝ̮̮ уТϜϽПϯЮϜ Љ̮̮ ЋϷϦ ϝуТϜϽПϯЮϜ сТ ϣЮмϸ иϜϼнϧЪϸ ̪ϣуЃуϚϽЮϜ

 Ј ̪ϞϽПгЮϜ ̪сжϝϫЮϜ389. 

  ̪еЃϲ ̪ϱϦϝТ1999 ̪ϝ̮̮ уТϜϽПϯЮϜ ϣϡЛІ ̪ϝуЯЛЮϜ ϤϝЂϜϼϹЮϜ анЯϠϸ ̪ϣЮϝЪϸ ϣϯЮнϠ ϣуϛуϡЮϜм ϣуЮϝϯвнуЂнЃЮϜ ϤънϳϧЮϜм сϲыУЮϜ СуϫЫϧЮϜ ̪

 Ј ̪ϞϽПгЮϜ ̪ЁвϝϷЮϜ Ϲгϳв ϣЛвϝϮ ̪АϝϠϽЮϜ ϣужϝЃжшϜ анЯЛЮϜм ϞϜϸфϜ ϣуЯЪ10-11.  

 ϣуϠϽПгЮϜ ϣЫЯггЮϜ ̪ϤϝлϯЮϜм буЮϝЦцϜм ϣуϠϜϽϧЮϜ ϤϝКϝгϯЯЮ рϼϜϸшϜ буЃЧϧЮϜ2015. 

 ϣЫϡтϽ϶ ̪ϣϲыУЯЮ ϣугуЯЦшϜ ϣтϽтϹгЮϜ2023. 

 еуϠ ϣтϽГгЮϜ ϤϝГЦϝЃϧЮϜ ЁутϝЧв ϣЫϡІ2018 м2022 .ϣЫϡтϽϷϠ ϣтнϯЮϜ ϸϝЊϼцϜ ϣГϳгϠ 
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Greenhouse Gas (GHG) Emissions from Buildings 

and Constructions Sector (Causes and Sustainable 

Solutions Proposed) 

 

 ϺϝϧЂцϜϼнϧЪϹЮϜ ϹЮϝ϶ еуЃϲ Ϲгϳв 

ϽуϡϷЮϜ ϽϚϜϿЮϜ нЃЫЮцϝϠ 
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Greenhouse Gas (GHG) Emissions from Buildings and Constructions 

Sector (Causes and Sustainable Solutions Proposed) 

 

бкц ̯ϝЎϽК ϣЂϜϼϹЮϜ иϻк егЏϧϦ ϤϝϪϝЛϡжъϜ  ϣуКнϧЮϜм ̪ϤϜ̭ϝЇжшϜм сжϝϡгЮϜ ИϝГЦ ев ϣϫЛϡзгЮϜ рϼϜϽϳЮϜ ЀϝϡϧϲыЮ ϣϡϡЃгЮϜ ϣтϾϝПЮϜ

ϣЦыЛЮϜ ϤϜϺ ϣуЮмϹЮϜ ϽА̳цϜм ϤϝгЗзгЮϜ ϽтϼϝЧϦ ев ϽуϫЪ сТ Ϥϸϼм сϧЮϜ ϣвϜϹϧЃгЮϜ ϤϝϯЮϝЛгЮϜм ϞϝϡЂцϝϠ ̪ ЍЛϠ ̯ϝЏтϒ ϝлϧзгЏϦ сϧЮϜм

 еуКнж Шϝзк дϒ пЮϖ ϣЂϜϼϹЮϜ иϻк ϥЋ̳Я϶ ϹЧТ ЩЮϺ пЯК ̯ϜϸϝзϧЂϜм  .ϣугЯЛЮϜ ϤϜϽЇзЮϜм ϤъϝЧгЮϜϝϪϝЛϡжъϜ евϤ  Ϝϻк ев ϣϫЛϡзгЮϜ ϣтϾϝПЮϜ

) ̭ϝзϡЮϜ ϸϜнв ЙузЋϦм ЭЧжм ̭ϝзϡЮϜ ̭ϝзϪϜ ϣϫЛϡзгЮϜ ЩЯϦ скм ИϝГЧЮϜϤϝϪϝЛϡжъϜ ϢϹЃϯϧгЮϜ(̪  ев пзϡгЮϜ ϽгК ЬϜнА ϩЛϡзϦ сϧЮϜ ЩЯϦм

) йЯ϶Ϝϸ бϧϦ сϧЮϜ ϣувнуЮϜ ϣГЇжцϜϤϝϪϝЛϡжъϜ ϣуЯуПЇϧЮϜ.(  ϟϡЂ дϒ пЮϖ ̯ϝЏтϒ ϣЂϜϼϹЮϜ иϻк ϥЋЯϷϧЂϜϝϪϝЛϡжъϜ ЩЯϦϤ  ШылϧЂыЮ ЙϮϽт

рϼнУϲцϜ ϸнЦнЮϜ ϣЦϝГЮ ϹтϜϿϧгЮϜ ̪ ϣКϝзЊ ̯ϜϹтϹϳϦм ̭ϝзϡЮϜ ϸϜнгЮ ЙузЋϧЮϜ ϤϝуЯгК ̭ϝзϪϒ сТ ϨϹϳϦ сϧЮϜ ϣуϚϝугуЫЮϜ ϤыКϝУϧЯЮ ϝЏтϜм

ϥзгЂшϜ ϟЯЋЮϜм ϹтϹϳЮϜмϣвϜϹϧЃгЮϜ ϤϝϯЮϝЛгЮϜ дϓЇϠм . ̪ сПϡзт ϣуЂϝЂϒ ϤϜ̭ϜϽϮϖм ϤϝЂϼϝгв ϨыϪ Шϝзк дϜ пЮϖ ϣЂϜϼϹЮϜ ϥЋ̳Я϶ ϹЧТ

 сТϝЊ пЮϖ ЬнЊнЯЮ ϝкϺϝϷϦϜϤϝϪϝЛϡжϜ  аϝК ЬнЯϳϠ ϣтϽУЊ2050  :ϤϜ̭ϝЇжшϜм сжϝϡгЮϜ ИϝГЦ сТ(ϒ) ϝϪϝЛϡжъϜ ЍУ϶Ϥ̪  ϾϝϯϧϲϜ (Ϟ)

ϣЮϜϾϖм ϤϝϪϝЛϡжъϜ ̪ЩЮϻЪм  ϣуЮмϹЮϜ днϠϽЫЮϜ ФϜнЂϒ аϜϹϷϧЂϜ (Ϭ) ϽуЛЃϦ)̪днϠϽЫЮϜ (днϠϽЫЮϜ ϣϡтϽЎ мϒ ̪ сЮϝгЮϜ бКϹЮϜ ϢϸϝтϾ Йв

.ϤϜ̭ϜϽϮшϜм ϤϝЂϼϝггЮϜ ЩЯϦ ϣуЮϝЛТ дϝгЎм ЬнϳϧЮϜ Ϝϻк бКϹЮ ϿТϜнϳЮϜм м еЫгтϝϪϝЛϡжъϜ ЍУ϶Ϥ ϢϹЃϯгЮϜ  ЭϚϜϹϠ аϜϹϷϧЂϜ Ьы϶ ев

 ϣуЮϝ϶ рϼнУϲцϜ ϸнЦнЯЮϝϪϝЛϡжъϜ евϤ̪ ϢϸϹϯϧв аϝ϶ ϸϜнв аϜϹϷϧЂϜм ̪ϽтмϹϧЮϜ ϢϸϝКϖ ϸϝгϧКϜ пЮϖ ϣТϝЎшϝϠ.  еЫгт ϝгзуϠϝϪϝЛϡжъϜ ЍУ϶Ϥ 

ϣуЯуПЇϧЮϜ рϼнУϲцϜ ϸнЦнЮϜ еК ЭϚϜϹϡЪ СуЗзЮϜ ϸнЦнЮϜ ев ϝкϽуОм ϢϸϹϯϧгЮϜ ϣЦϝГЮϜ ϼϸϝЋв аϜϹϷϧЂϜ пЮϜ ЬнϳϧЮϜ Ьы϶ ев ̪ бугЋϧЮϜ

ϣтнлϧЮϜм Ϣ̭ϝЎъϜ ев ϼϹЦ ϽϡЪϒ ϽТнт рϻЮϜ сЂϹзлЮϜ ̪рϼϜϽϳЮϜ ЬϿЛЮϜм ̪ бувϽϦ ϤϝуЯгК сТ (̭ϜϽЏ϶) ϣвϜϹϧЃв ϸϜнв аϜϹϷϧЂϜ ЩЮϻЪм

ϣϲϝϧгЮϜ ϣЮϜϾшϜм ϿϯϳЮϜ ϤϝузЧϦ ЭУЫϧϦм .ϝкϿулϯϦм ϝлϫуϪϓϦм ϝкϹтϹϯϦм сжϝϡгЮϜ ЩЯϦ ̪̭ϜϽЏϷЮϜ ϤϝϲϝЃгЮϜ ϢϸϝтϾм ̪ ФнЂ ЩЮϻЪм

 ев пЧϡϧт ϝгϠ ЉЯϷϧЮϝϠ днϠϽЫЮϜϝϪϝЛϡжъϜ ЩЯϦϤϝгϠ ϣЂϜϼϹЮϜ иϻк сЊнϦ . :сЯт 

 еугЏϦ ϸнзϠϣвϜϹϧЂъϜ м̭ϝзϡЮϜ ϱтϼϝЋϦм ϸнЧК сТ ϝлАмϽІ ̪ ЙЎм ϤϝуЮϐЯЮ ϣуЃЂϕгЮϜ ϤϝϡуϦϽϧЮϜм ϣгЪнϳ ЩЯϦ ϻуУзϦ оϹв бууЧϧЮ

̭ϝзϡЮϜ ϢϽϧТ Ьы϶ рϼмϸ ЭЫЇϠ ϤϝЂϼϝггЮϜм ϤϜ̭ϜϽϮшϜ ̪ϼϸϜнЪ ЭукϓϦ ЬϝϯгЮϜ Ϝϻк сТ ̪ ϤϝтнЮмϒ ев ϢϹϲϜм ̭ϝзϡЮϜ ϸϜнв ϣКϝзЊ ЭЛϮ

.ϝлуТ иϿтϿЛϦм ϼϝЫϧϠъϜ бКϸм сгЯЛЮϜ ϩϳϡЮϜ 

ϣЮϜϹЮϜ ϣуϲϝϧУгЮϜ ϣЃуϚϽЮϜ ϤϝгЯЫЮϜ :ϤϝϪϝЛϡжϜ ЮϜ ϤϜϾϝПЮϜϹϣϛуТ ̪ϤϝϪϝЛϡжъϜ сжϝϡгЮϜ ев ϣтϾϝПЮϜ ̪ ϞϝϡЂϒϤϝϪϝЛϡжъϜ ϣϛуТϹЮϜ ̪ ϤϝϯЮϝЛгЮϜ

 ϣвϜϹϧЃгЮϜϤϝϪϝЛϡжъ .сжϝϡгЮϜ 
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Abstract:  

This study includes a presentation of the most important greenhouse gas emissions emitted from the 

buildings and constructions sector, and awareness of the causes and sustainable treatments 

mentioned in many reports of relevant international organizations and frameworks, which were also 

included in some scientific articles and publications. Based on these reports, articles and scientific 

publications, this study concluded that there are two types of gas emissions emitted from this 

sector: those emitted during construction, transportation and manufacturing of building materials 

(embodied emissions), and those emitted throughout the life of the building from daily activities 

that take place inside it (operational emissions). This study also concluded that the reason for these 

emissions is due to the increasing consumption of fossil fuel energy, as well as the chemical 

reactions that occur during the manufacturing processes of building materials, especially the cement, 

iron and steel industries. Regarding sustainable treatments, all international reports, research and 

scientific articles have agreed that there are three basic practices and procedures (emissions 

reduction, emissions capture and removal, in addition to carbon pricing) that must be taken to reach 

net zero emissions by 2050 in the buildings and construction sector, as well as increasing financial 

support and incentives to support this transformation and ensure the effectiveness of these practices 

and procedures. Many international studies and reports indicate that embodied emissions resulting 

from the building materials industry can only be reduced by using emission-free alternatives to 

fossil fuels, using renewable raw materials and adopting recycling. On the other hand, studies 

have also indicated that the shift to using renewable energy sources and other clean fuels as 

alternatives to fossil fuels, and engineering design that provides the greatest amount of lighting, 

ventilation, and thermal insulation, as well as using sustainable (green) materials in the restoration, 

renovation, furnishing and equipping of these buildings are the only way to reduce operational 

emissions. In order for these procedures and practices to be effective and sustainable, this study 

recommends including sustainability clauses and conditions in construction contracts and 

permits, adopting them in a law or proposed legislation, or including them in documents and the 

stateôs national development strategy. This study also recommends establishing governance 


