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ƶ 2 Αǌ͂̌ѤǿӇ͝ï̝l҄Ĝf¤Ö�ÇÏ�Ç¸¥ÏlԑĞ 

 

 �
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��	� ̾ģāǖlΑǌ͂̌ѤǿƾǃlΎΆ�

˿τϜiIcdmX̾ģāǖlΑǌ͂̌ѤǿƾǃlΎΆibcd{ғ̏s^<˿ϭem\��

lïęibcdӘt�< 

 

1.3.1. ϲƸ¸¨©´Ö�ȫlïę  
¸¨©´Ö�ȫmX1850ȶa1980ȶiJmdԂlўfsdο��dI�XǗklѪԂʐKϞƾ

sdc^<ѪԂl^zi“țlρͶK;}T�Xǘ̽K͂̌T��І̊fha^<iX1984ȶ

iXƕȫŸӶl²ÍƾűeΫΓs^Xԃlϳԇ˞ѿJ�ΫΓs^ Æ¨�emX20ùK̴õsX

1,000ù�Ҽe�ù^`KĒғÝу�ҁe^<olofJ�Xȫ̼äȎeǗklѯŕKĕ��dc

koffh�Xą̝{\�iɭeXΑǌˌƪiІpbm�ofKei^< 

�Ð×Ö¯ÖӷġīιΑǌџΓȕ̫Ԍ��ÖÄ Õ¬Ó»¤Ó̻i��fX¸¨©´Ö�ȫe

mǺ˞s^ƶ 3l�dhǘ̽Ϭΐ� ªÄKӽѭeb�<ƨԿKΫΓs^ɝiX»ÍÓ¬Æ«Î

Ó��ќcXʕѝЩfńi\l�Ó¬ÑÖÏib^�saJ�fδѰ�Ѝmdck�dhƉ�Ѓ

xeb�< 

 

 

ƶ 3 ¸¨©´Ö�ȫiIm�ǘ̽Ϭΐl� ªÄ 

՞¬Ó»¤Ó̻»Ð£ÓªÖ�ËÓҳ˙��՟ 

 

>Identify problem?iIcdmXѸ͟� ªÄ�ѿРÕөΕX�ofKӽѭeb�XƨԿKΫ

Γshcfie{XЌЍX�ofKӽѭeb�<>Develop plan?>Control Source?iIcdmX

ѯŘ�ĕ�ˬiQΔ̝lŕɣfǔů�˦φiX�ofXRΓΔȧϖlˌƪlƍзɱ�ҋҜX�o

fXSùƋlǔůfʕѝӥ̰�ʖˁX�ofXTÀÍÓª��»Ñ�ÍÄ�ĻǺTZ�ofXU

ƉЖl}�˝l̜ѹXhgKӽѭfh�<\lɝ>Verify Source Emissions?>Verify source compliance 
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or receive complaint?eXʊ̊�i`�f҄ĜsXΔ̝fĐ̼KҋҜ�ńӟiX�ofKɪѭeb

�< 

 

 

ƶ 4 ¸¨©´Ö�ȫiIm�ŉΓl^zlÏÖ» 

՞¬Ó»¤Ó̻»Ð£ÓªÖ�ËÓҳ˙��՟ 

 

w^ƶ 4iωX�diƕȫlɤпlԉmXȫ̼�Ȫiӑ�_Á�ª�ºÏÖ»�ĕ�ofeb

a^<olÁ�ª�ºÏÖ»mXQȫ̼KΑǌˌƪ�ҁe�XRм͈ĒKѯŕhgi��Αǌ�

ˌƪX�XSȫ̼K¸¨©´Ö�iϕ�ĐyXTЅ͜KͮdXfcd4bKθñiɝʜssƓd{

leb�<wYXщs�_ȫ̼KΑǌˌƪ�ҁeX\�iƠɭsdм͈ĒKѯŕ�Jm�<ą̝

mƘɭhsi� ¬�Jmd\�iɠdofih�KXȧǉlϕѿhgmΎǺίemhkXýi

ӱʚаmhc<sJsX\lofKՕŠίhў�Ş�ōsXù=Kϕ�Đy�dih�<\lІ

̊XЅ͜KͮcXȫ̼lǒm˵iɐc{lfhadck<o��lЅИmXźՉhge{ѳ�

ofKei�< 
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ƶ 5 ¸¨©´Ö�Õ²Í  Æ¨�źՉȘω 

 

ΎƽemX¸¨©´Ö�ȫmϲƸ˹˕lУscўfsdο��dI�Xƶ 6iωX�diāŚ

l Æ¨�lўfsdl�ÅÖ�mǶŁiʓʤT�dc�< 
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ƶ 6 ¸¨©´Ö�XͻԲJ�ѵˍT�^Ύƽlâɩў 

 

 

1.3.2. ϲƸ§Ç¥°Ö�lïę  
ϲƸ§Ç¥°Ö�mXԂԄρlΔƾiӕkXԂԆ̝lўfsdȧǉKǗkѿϞT�^<sJsX

\lȧǉl^ziX1960ȶÿim>Łϲe˷{͂�^ў?fƠn��ugǘ̽͂̌K͙ŗ_a^

ўeb�<1969ȶiǘ̽͂̌Ԕ̭̄ę�ŕǹsXǘ̽͂̌мĒmƈw�ўmȵϚ�Ɖ�ʏXJi

Ѯe^KX1970ȶÿimÝ͋lɖԸeȧǉKԎԊT�^ofeЮ�ǝa^ù=Kͩ�X͈ǵ{ɷ

ůsdca^<ol^zXǘ̽͂̌iŢedўlэɆKӥ�eca^<sJsX\lɝ1990ȶÿ

imXќˎÕą̝Õȫ̼lŷŠi��ï̝Xc�~�Public Private Partnership (PPP)i�ad\l

͂Ɩ�ӖÛsdca^<hIXolÁ�ª�ºhÏÖ»�ũJsd^zlȫ̼ĬlҳԀͧfsd

mX͂̌ƀƲą̝lҳԀKĘ��^lemhkX\ds^ą̝fmЛhҳԀͧXŅĒίim³

�Ó©ҧƳlҳԀKĘ��^<olofKȫ̼lũi�мΗh{lis^of{dJKe�< 

§Ç¥°Ö�mXǘik̫l�dh2bl ª¨»i�adɤп�ʊsӦn^< 

 

Q ԴƮŔ͍ù>§Ç¥°Ö�½Ó§ÇÖ?lѿϞ 

1980ȶÿX§Ç¥°Ö�lŉΓiƗm^ũiK͐ΫůX�<§Ç¥°Ö�ȫmȫԌKÎÖ¦

�¨»�Ϋ˂ei��dhм͈ŕɂiŕɂ�ˌzX\lĒŕlÜeȫԌKɐŠhÎÖ¦Ö�
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¨»eŉΓ�XXz�offha^<w^Xƕˬ˼XÎÓ³Ö ¬ҧƳKўck�lȋԍ

Ȁeb� ¬Í�ÕÒ¬¤Ó˒ʲ�ʠЫsX§Ç¥°Ö�lŉΓ�ˋ˃sǧz^<§Ç¥

°Ö�mǘihўck�iԑX�τϜȉҢfha^<ol�dhâeXǲfȫ̼KŷŠsd

ўck��ќdǆεKeidca^<\sdXƾǃck�iԑɩhȫ̼�ũJX^zX1984

ȶXԴƮŔ͍ù>§Ç¥°Ö�½Ó§ÇÖ?�ѿϞs^<§Ç¥°Ö�½Ó§ÇÖmc�~

�NPO͍ùeb�Xґ{KƃŢX�ofKei�<ol§Ç¥°Ö�½Ó§ÇÖ�âɩiX

ўck�lҞҖKӥ�eckoffh�< 

 

R ǆ˿ѸΛ>·�ËÓ2000?lⅡǹ 

§Ç¥°Ö�½Ó§ÇÖKâɩfh�X�ÃÉ¯�Ö�ËÓ�gdf�JXҳԀғӬJ�

ùʑlφġ�gdX�JϦ�̜ѹsXǆ˿ѸΛ>·�ËÓ2000?�Ⅱǹs^<hIXȋԍȀ

}ќˎ̩ԑmļȎЩemhkµÖ¬®ÖfsdƃŢs^<·�ËÓlĕʊiIcdmXƶ 7

iωX�dh7blƀŘ�ʼn^<  

 

 

ƶ 7 §Ç¥°Ö�ŉΓØƀŘ 

 

w^Xo��ǺΎX�^ziȥKѩţԀ�600ÙÏΕɼsX§Ç¥°Ö�½Ó§ÇÖKo

lƊmαfh�XǺԢl͐ũ�Iohdoffha^<·�ËÓ2000�ⅡǹX�ib^ad
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mXȫ̼iȉX��Ó�Ö¬XłԏÃÖª�Ó�XłЭĈhgKќ��XÂ �ÃlŷŠ{

badȫ̼i\l͐ũKƞοT�^<ooeōT�^ɼѮÕʿ̖�{fiX2000ȶweiӬ

ʊXti>40lζ̣?fζ̣�ǺΎX�^zl>223lŅĒί»Ñ���¬?KӱǹT�^<

ähζ̣mX̫lfI�eba^< 

Q  QOL՞Γ͐lҶ՟lƗÛ 

R ƾǃą̝lгʊ 

S ƾǃiIm�ù́гʊ 

T ĈҞÕτĤϦlʍΟίhҌо 

U ƾǃҳͧ˹ŧŔΕl^zl±¨¬ÒÖ�l̡ϯ 

V ŔΕɂlďcƻƾ}ɉlŉΓ 

 

ol�diXȫ̼iÆ§½Ö�ËÓ�ÞeXÆ§½Ö�ËÓ�{a^ȫ̼Kм�ў�bkad

cm��dhΑǌ�˖e�ofeXΎƽl§Ç¥°Ö�fh�ofKei^< 

w^Xo��lҞҖ�ќdˬiǘŏhÏÖÏKba^<§Ç¥°Ö�mΑǌ͂̌Ѥǿƾǃeb

�X\oimŢǿЩ՞ƀƲą̝՟fѤǿЩ՞Đ̼՟Kc�<w^XэɆi��ÆÍÏlȣǏ{I

oadI�XҞҖKei��dhƻǐimhJa^<\oeXȋԍȀ^`mўck�lҞҖ�X

�fiimѩĸlҞҖmshcXhgl˾̅iƗm^͐ũKňͫiӥy�dhÏÖÏ�ĕ�XҞ

ԌKɐŠhÎÖ¦�¨»�fado��Ǵ��dis^ofJ�X˾̅iƗm^ҞҖKƍзfh

a^fШe���< 

ƾǃiPPP՞public-private-partnershipըǸ̼Ӣ˅՟�ǹξTZ�^zimXȫ̼i>ɑïЩɼҜ?

�̓cJZ�ˎⅡӪϖl>»Ñ¢ Õ«��Ó?Kӽѭeb�XQ>ƾǃ�ÃÉ¯ª�lÐ�Î

�Ó ՞ŉҺŠ՟lӻʊ?lʑ̶XRȫ̼l>ϊĈǲЦlǉ?lǉXS>£Ñ�ÄԑĞJ�»Í

 �ÄԑĞ՞мȩŔβlӚƄJ�ñɵlӚƄ՟slԑĞɱlӆˀ?l̩ĈXlѰѴJ�ʮedѿ

ѸX�ɪѭKb�< 

 

1.3.3. Űèȥȫïę  
ŰèȥȫmXʍɝXƸŇiIm�ǘѯ̤ȧ̝ƾȯl×bfsdXӽȧ̝�âɩfsdˢ˿lՔ

ɂʊԌ˼�ˋedi^<×˝eXncͻi��Ͱscǘ̽͂̌}̾Ҷ͂ͱKΫΓsXłǿlўf

sd{˹Ɩfha^< 

o�iȉsXȫ̼KΈмiǘ̽͂̌lΆ͋hg�ғ̏sX\lˌƪ�ҁedȫ̼өũ�Șԏs

^<\lҁemXќˎm\lҁeiȉsdłǿδѰ¢Ó¥Ö�ѿРsXłfsdłǿslȉⅡi

ç�ōs^<w^X\lІ̊�Ɗmdą̝flԐełǿԔ̭ŷǹ�ЖІsXΑǌȉⅡ�ќˎfs

dӥzdca^<ą̝Ĭ{\lũiiȉsdΓΔȧϖlˌƪ}͂̌ҶlԙƂŌΐ˞ѿlѿРh

g�ϙ̞ίiӥzdca^<\lІ̊Xȫ̼fќˎXą̝KӢ˅s^͐ũKȘԏT�XŰèȥȫ

lΑǌ͂̌m̫ϤiˌƪsƗJcXΎƽem̶Уscўfl҄Ĝmcwe{XΑǌiӺʂT

�^ųŎi˳�s}Xcўfsdɤп�Ӧndc�< 

ŰèȥȫlïęmX¸¨©´Ö�ȫ}§Ç¥°Ö�lïęƕ̢Xȫ̼ÕќˎÕą̝KŷŠsd

Αǌ͂̌lľ˺iƉ�Ѓ�_ofKXʊšlԉfha^fШe���<iŰèȥȫemXýl

łǿӹȫeɘ=Ѯ��^ҁѽ�ĊdϊĈϽîi�adĐ̼fȧǉflɿɹίhȉϞKՔw�of
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Kӳm��dc�<ҁѽ�ЅYiXƾǃϊĈlІ̃�ɡ^Ɖ�ЃxKӥz��^ofmɧίe

b�<\lдˮimXƕƾKXΔ̝ΜifadXc�n�ËÖ�Ö ίhļӥƾebadϽî�

ӳm�ŔβKǘiJa^ofKba^lemhcJfʺ͟T��< 

 

 

 �
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��
� Αǌ͂̌ѤǿƾǃKʛe�ńӟs^ҒԿl˖ΐ�

˿ϭemX̾ģ�ǧzfs^Αǌ͂̌ѤǿƾǃlΎΆJ�X\lҒԿ�˖ΐX�< 

 

1.4.1. Αǌ͂̌ѤǿlΫΓ  
ƀƲą̝isd{XΑǌ�͂̌X�of�ï̝ζίfsdc��memhc<ē�Jlï̝�

ӥz�ib^�X\lˬͷelϒǲlԗΜ�ƙyοXŧůlӚ̀i��ΑǌslӺʂl̪Ǥ

hgi�adXΑǌѤǿ�ɍiҺoX< 

ΎƽXļӥƸiIcdmΑǌ͂̌KҺi^ԢlЅ͜ίʒˈlǘiTmųŎiҋοT�dI�X

ӽǘh͂̌KIi�ofmШeikc<sJsXΫȘӞÛƸiIcdmX˾_Αǌ͂̌��Ѕ͜

KĹļT��ofKǗkXΒǘhΑǌ͂̌KЍcdc�<ol�dhƨԿ�ѵ̈́X�^zimX

˒гKӽѭeb�<\lˬͷelϒǲlԗΜi�adҋҜeihJa^ǉƓmԙkfsdXΎƽX

Αǌ͂̌lÅ�¯¡ÄK�Jadc�i{ԑ��YΑǌ͂̌Khkh�hclmX˒гi��f

o�Kǘic<ęenX�Ó±��iIm� ÆÖÏ �ÖÏÂ�¯Ó� (Artisanal and small 

Scale Gold Mining: ASGM) iIcdmXΎƽemќˎÕ͍ɜf{iųŎi˖ĮT�dc�< 

2002ȶwemΑǌˎⅡ�Ϟ̖X�ΑǌιfŅĒίȉⅡ�Ǻ˞X�ΑǌϬΐȻKœ=lЃОfh

adc^KXƕȶiàЩKЉƓT�d˜^hΑǌιKΫҽs^<˜^hΑǌιmX�Ó±��

K˕ǗklȠ=J�ʊ�Ϟadc�Ƹƻïɹ�ԋxdƒƾǃlɱ}ΓʀϵiȉɭX�XΑǌ

ǘлηӍl��ÎÖ�ËÓϬΐ¢Ó¥Ö (Pusat Pengelolaan Ekoregion: PPE) �6ƾǃiѿРs^<

\lɝX2015ȶim�Ë�Õ��˜ǘЉԽi��ˎɁЃОlŉЗi�ad̝̉ιfƓėsΑ

ǌ̝̉ι(Kementerian Lingkungan Hidup dan Kehutanan)sfˌǔT�X��ÎÖ�ËÓϬΐ¢Ó¥

Ö{��ÎÖ�ËÓԏΫϬΐ¢Ó¥Ö(Pusat Pengendalian Pembangunan Ekoregion: PPPE)fˌǔT

�^<w^Xˢ˿lˋ˃e1993ȶiΫҽs^ΑǌϬΐ¢Ó¥ÖmXΑǌҶÕΑǌÍÀԏΫτϜ¢

Ó¥Öfh�XƸKќd͉͠}͔ǃlÆ¯¥ÎÓ�Xƾ˝ˎɁlΑǌÍÀԏΫ˖ĮXΑǌÆ¯¥

ÎÓ�ʨȎ}Â¯É�Ïĕ��ʞɑsdc� [2]< 

w^X͍˖ĮiIcd{X�Ó±��iIm�Αǌ͍Ēϵm1998ȶāԖɰӠiӥ�_ƾ˝Ŏ

̥l͑�i͊a^ɒihadI�XΑǌќˎiȉX�ǺҶίh̥ԗmƾ˝ˎɁ(λÕȫ)lΑǌӸ

ԍKʧbofihadc�<ǘ̽͂̌}̾Ҷ͂ͱfca^XƒΑǌŎӾiԑsdmǆ˿͍iǆc

c^ˎĀhgeĥœiѯŕKǺ˞T�dc�<ˢ˿elΑǌǆ˿͍iɑ^�ΑǌϬΐ͍mX1997

ȶlˣ͍ǘˌ̮eï̝͐ũiȉX�ΑǌѯŕlɐůXСŘɐůXϽîŌΐiԑX�ѯǹlĻǺX

Ƹ̼lΑǌɹǈiȉX�̥ŔѯǹϦKȎŀT�^<T�i2009ȶlˌ̮emXΑǌɑȕl̥ԗ}

СŘKǘȳiɐůT�dXҝȇfŷŠsdΑǌ΅ПlȁΣЩ�ӣʯX�̥ԗKþÞT��hgs

^ [3]<w^X̾ԅiԑX�͍Ā�ʷsdx�fX˹ǿҶlғӬÕ͑ӟƄpÆ¯¥ÎÓ�iԑ

X�ιĀ(Ϥ44/2009ƑlϤðˌ̮i��ιĀϤ75/2014Ƒ)XρͶƄpԄʶʴ͐ũi��Αǌ͂̌

w^mυǏlȉⅡiԑX�ιĀ̖XԀʶʴiĞ�łǿԔ̭ÕΑǌѤǿԔ̭lʑЍi(ΑǌǘлѯŘ

23/2008Ƒ)hgKǯƽsdc� [4]< 

ol�di�Ó±��ˎɁmųŎi̾ԅi��Αǌ͂̌�ҋοsXȉɭ{fadc�<˘Ί  

[5]em̆���ҘƸlΑǌˎⅡŁтiȉsdXɒɌÛ͍˖ĮϦmĻǺsdc�KļӥƸl͍Ēϵ

}ѯŕǆͨiͨʡsdcdXƸŇlǺɹi\l�hc{lKǗcfʨˇT�dc�<w^X�Ó

±��mԏΫӞÛƸfsdʛe�̢=hŕϷlâeXίφhłǿѯŕf˹ŧhΫΓͧȉⅡ�Ɖ
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�imнadchclKΎǺf{ʨˇsdc� [6]<\sdX�Ó±��eASGMl͑�KŢ

Ӡs^дˮiԑsdX˘Ί [7]emX(1)1996ȶԺl�Ó±��Ѕ͜lυБX(2)ԀÝ͍ʶʴƾǃ

Đ̼l˒гÕЅ͜Ð½ÏlďT՞ļӘlӟ�XӹȫӸҩƴ8.22%Xӏ̂Ӹҩƴ14.09%X2015

ȶ9˸ˬͷ՟X(3)Đ̼l>ƾ˝Ŏ̥?lҎѵX(4)ԀԯѭlǎŢX(5)ΰΆʀl͍ίѯŕX(6)´�

ÈÖ}×ӸɗùlÝ͍ќX(7)ςԀl̾ŠɌʶʴѦРlȫǉ͑ӟX(8)̾ԅKǵĜeȁ˧iŀʑƍ

зhΆ͋Xl8ͷKƀƲfsdʫn��dc�<olШȇm2004ȶˬͷl{leb�X�Ó±�

�lΎΆfmǔůs^ӸŎ{b��diѮƊm���KX\lâe{Đ̼l˒гÕЅ͜Ð½Ï}

ɰͰhƾ˝Ŏ̥ůX×Ӹlɗù}´�ÈÖi��Ý͍ќhgmΎƽe{ƨԿfhadc�of

eXol�dh̢=hƨԿKѫƓs^І̊fsd̾ԅ͂̌ѤǿmЌЍÕʢǘsdc�fШe��

�<iƾ˝Ŏ̥ůlɋǿibcdX˘Ί [8]em ³Ï¬ˎ̥˼imƾ˝Ŏ̥ů}Đ̼lҳͧ

sl��¢ ɱƗÛKҳͧlӯ̮ŔΕ}Αǌ͂̌lԔ̭ibhK�f˼ɚT�dc^KXǺԢi

mƾ˝ˎɁlΑǌϬΐзŠÝҽ}ǙͺҳͧԏΫi��πЇίhŔβӚ̀lũiKŢӠs^fʨˇ

T�dc�<ǺԢi�Ó±��lƾ˝ˎɁi��ΑǌѯŕlΆ͋�ғtdx�fXƾǃi�a

d̔ȨKΓtdc�ofKŎJ�<ęfsdXѬ�ÇÒȥ´ÓÓȫXÀ�ÖÏȫXâӸ�ÇÒ

ȥ ÂÍÓȫXŰ Â¬ÍȥÅ¦Óȫmӹȫlѯ̤{ǘikX̺ӈίĒŕK˖adc�fШe�

��λÕȫeb�KXǺԢimҧˎÝҽ}ùίҳͧhglƨԿ�ʛedcdXȥˎɁKΑǌÆ¯

¥ÎÓ��ÿќsdc��Ö KǗcfT�dc� [9]<ol�dhӹȫeTeųŎhȉɭKf

�dchcΆ͋emX��ѯ̤lȏTcƒƾ˝ˎɁKΑǌȉⅡ�ųŎiќehc< 

ol�diX�Ó±��iIm�Ά͋mXâǜˎɁfƾ˝Xȫ̼lҋҜ}ҋҜl̔ȨJ�Γ

w��{leb�X˒гlӽѭɱ�ωƥsdc�< 

 

1.4.2. Αǌ͂̌ѤǿΫΓlφҋ  
ųŎiŽԜ�ҋοsXȉⅡ�fadc^fsd{XϒǲlԗΜhglΐΗJ�Αǌ͂̌KΫΓ

X�ƍзɱmb�<Αǌ͂̌ѤǿKΣ��^ˬlőũKӽѭeb�< 

̾ģlïęiIcdmXΑǌ͂̌ѤǿKΣ��X§¨¤J�lʳ̾K\lƀƲemhcJfШ

e����dihadJ�X§¨¤KǺԢiʳ̾�̭z�weiԌcȶ˸KJJa^<\lԐX

§¨¤mѩĸƨԿslȉɭ�ɲ�dXԤє}ƀƲϜ˦lǦǿ�ќa^<w^Xʍɝlɤпfˬ�

ƕtksdI�X§¨¤ȧǉlĪ̭KƸlЅ͜ʊԌ�Ǧn�flѳ͟{\lќũ�ɝʜss^f

c��dc�<\lІ̊XѤǿKʢǘsXłɌφҋJ�60ȶāÛKЅӪs^Ύƽe{X\lǶŁ

hѵ̈́imнadchcΆ͋�bk�_sdc�< 

Αǌ͂̌ѤǿKΣ��^ǉƓXą̝mƸ}λXǆψм͈ĒhgfӢ˅�fadXłͺf\lȉ

ɭib^�ofKɪѭeb�<̾ģlïęe{Xғ̏iԌcˬԐ�˶m^І̊ѤǿЩlː͜Kӧ

�XԌcԐӲɴ�̵XІ̊fhadc�<×˝eX¸¨©´Ö�}§Ç¥°Ö�hglʊšïę

emXwYmĐ̼lǒ�ǘiks^Ûeм͈ĒfŷŠsXą̝KȉɭZU��ɡhcΆ͋�bk

�ōXofiʊšsdc�<olԢiX͂̌ƀƲą̝fmԑĞlhcłβίhҧƳKҳԀˋ˃�

ќa^ofK˹ŧeba^ofmXýlƾǃlŉΓe{͐Εei�üʵmfh�lemhcJf

ɯ��^< 
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1.4.3. Αǌ͂̌Ѥǿφҋɝlȉɭ  
Αǌ͂̌KφҋT�^ɝlȉɭ{ӽѭeb�<̾ģlïęmXҁѽl̳Əe{b�<Ϥ×̫ҁ

ѽXϤð̫ҁѽfX̫=fҁѽKΓtXïʀm˵i͚ês^<Αǌ͂̌ѤǿKφҋT�^ǉƓX

wYmΑǌiȉX�͂̌KglϖɂweȼKa^lJXīɅѤǿKglϖɂΫΓsdc�lJh

gXƸ}λXǆψм͈ĒfτϜ̩ԑKŷŠsdX\lǺʀ�˦�JiX�ofK˻w��< 

w^XīɅѤǿ�Ɗm^ɶЩimXӓӠhȉɭ�f�ɪѭKb�<wYmXùӫίhɼƟe˲

ǹίhŌР�IohcXŁĒKʖˁei^ɝiXȉɭ�φǹTZ�fca^̍Ӆhȉɭ{XІ̊

ίiXкǘfh�JkhcϊĈίhҰΕlΫΓ�ƱӳX�ofiɗϞfd< 

 

1.4.4. Ԍ˼i�^�ȉɭ  
Αǌ͂̌ѤǿφҋɝXȉɭKԌ˼i�^��dhǉƓXΑǌ͂̌ѤǿƾǃlƾǃϊĈмĒKɖ

Ը�dm�ofKb�<̾ģlïęemXƾǃ�ÃÉ¯ª�lȣǏKIiX\lƈʦiǘihŦ

Š�ŝJhm�nh�hcïʀiԚa^<w^ƕˬiXΑǌѤǿi��Յ҄Ѥǿ}Δ̡̝ӡlǔ

ůhg{Һidc�<ɶЩˋ˃Щl͑ŀi��ƾĺ�ÃÉ¯ª�lǔԶ{b�XƾǃϊĈŁĒi

weɖԸKƄ�ec�< 

ol�dhǉƓXȉⅡfsdmXΑǌ͂̌lѵ͕XīɅѤǿЩslѩĸāǖi{Xƾǃ�ÃÉ

¯ª�iȉX�ŮʣίhȉɭKɪѭfh�< 
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2. Αǌ͂̌ѤǿJ�lŉҺf˾̅ŞΓl˝͍Җ 

˿ϟemXŚϟeӘt^Αǌ͂̌ѤǿƾǃlΎΆ�ӀweXʊšïęJ�l ¥«��wfzX

\��Αǌ͂̌ѤǿƾǃlŉΓ�ǺΎX�˾̅ŞΓl˝͍Җfsdwfz�<w^X\l˝͍Җ

�̾ģȫiӯΕX�˝ⅡibcdӘt�< 

 

���� ʊšïęJ�l ¥«��

ϲƸ¸¨©´Ö�}§Ç¥°Ö�XŰèȥȫhgmXΑǌ͂̌Ѥǿ�ľ˺sXՕŠb�ўck

�iʊšsdc�<ooemXo��lўKќadi^Αǌ͂̌Ѥǿslȉɭibcd˖ΐ�sX

ʊšslӫϧ�˖ΐX�< 

Śϟe{Әt^ӟ�XϲƸ¸¨©´Ö�em̴ЩKō�uglǘ̽͂̌iȉsXȫ̼Kǒ�Û

n�ofi�adƀƲą̝slȉɭ�ӗa^<м͈ĒҞĈ{XĐ̼lÿѡ�skXĐ̼lǒ�ʦ

dɒeϞ͍iũc^<§Ç¥°Ö�iIcd{Xȫ̼Kâɩfhad͐ũ�ќa^<őzȫ̼m

Τɋs^ўeΓ͐sXƾǃck�i{ԑɩeba^KX×Ӹlϙ̞ίhÅÓ´ÖlĳiJmi

�ad§Ç¥°Ö�½Ó§ÇÖKŞѿT�X·�ËÓ2000lⅡǹiƗmdũiōXfƕˬiXȫ

̼{ϙ̞ίihadca^<olӪϖmXѳĽǻlǎǘ}˜ѯĐ̼l͑ŀǎŢKĺJ�lĐ̼i

ǺɿT��iɠcX×ȚŢӠT�XŠɐc{lihadca^<ol�diXΑǌ͂̌Ѥǿsl

ȉɭimXȫ̼lϙ̞ίh͐ũf\lʊ̊lƍѰůK̪JZhcfШe���< 

w^X¸¨©´Ö�lïęiIcdmXwYȫ̼Kќˎ�ũJsXќˎKѯŕ�Ęadą̝�

ũJs^KXŢed\lą̝lŤŠ�ȫ̼KՔk҄ĜX�fca^ofKҺi^<ƀƲą̝�´

¨�Ó�X�lemhkXŚƗilŤŠibcdmƀƲą̝ebad{\lƉЃ�Քk҄ĜsX

×Дiƾǃ�ŉΓTZ�ԭƵ̽�bk�_XofKӽѭeb�< 

w^X¸¨©´Ö�}§Ç¥°Ö�XŰèȥȫhglïę�x�fXłǿeˡiΤɋs^ƾǃ

imXłǿΦlɶЩslѩĸ_memhkXȫ̼äȎlɤпⅡiќˎKʑ�үXɒlˋ˃Kɪѭ

eb�ofK�J�< 

āÛl�diΑǌ͂̌ѤǿƾǃlŉΓlƉ�ЃxmXwYΑǌ͂̌Ѥǿi��Քz��^ȫ̼

lΑǌɼҜiϡ�ΫX�<Αǌ͂̌�ЅՑs^ȫ̼mX\lΆ͋iщsxXмŎlўlɺΆ�ɸ

sxX\lȌ̅�ʅdfo�J�ǧw�<\lɯcmԴȲiɐc{lfh�XўlŉΓlƀũŠ

fh�<І̊XϲƸlïęem2blũiKƕˬiӥќX��dihadc�<ѩĸiԑX�ũi

fўlŉΓiԑX�ũieb�<ol2bK˦φiŎԪT�dӥќX��dXųŎiϬΐT�dc

�fo�Kʊšlԉeb�<ўlŉΓibcdlҞҖlǉiѩĸl҆Kʧ`ӑw��fX\lǉ

�Ɖ�üŏ�ҞԌK\l҆�ʗeX˿̅lȌ̅iƗm^ҞҖiԧâX��diǉ�ŕɣX�<o

�i�adXƀƲą̝}Ѥǿ�ηʸѤadchcȫ̼{ϙ̞ίiȌ̅iƗm^ҞҖiԧâX�o

fKei�<Αǌiȉsdɐcɯc�ʛk�diha^ȫ̼mXӝiΑǌiӺʂs^ўck�e

ȫlՕŠ�Քz�ofiҪ̬eb�< 

ȫ̼lϙ̞ίh͐ũKǧw�fX̢=hՕŠKўiΓw��<olofi�ad>Αǌ͂̌?

K�ÓÀÏeba^ўiXœl�ÓÀÏKeidk�<˘Ί [10]i��fXª±�Öȥ̾̾͘˟

(ƶ 8)ՉX��Â¨� şǉXÎ´ÖµÖ�hg�̫=f˖ĮsX\lՕŠ�Ýũl{lfsd

c�<w^XΑǌӹȫfsdlɧ�ōX^ziXԮ̽´ lөΕ�ԏǧsX\l²�³��Ę
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ad§Ç¥°Ö��Ԯ̽мũӃlўfsdǓ�ōXofiʊšs^<w^X̳Əίhɉӡlŉ

Γ�ѸΛsXƾǃ�ÃÉ¯ª�l��«Óª�ª�fsd͐Εs^<˵imXʧ`Ȁ�ǎ}Xˎ

Ⅱ�ԏǧX�<1986ȶiѿϞT�^§Ç¥°Ö�Õ±�´Ö¹¨Õ�Ó¥Ö»Í�¡ϊmXĐ

̼iʧ`Ȁ�ʧb^zlҳԀ�њҳX�fiiXʧ`Ȁ˒гX�ÃÉ¯ª�ŉΓ�Ó�Ïª�Ó

�Xʧ`Ȁl^zl��Ó¢ÎÓ��Ǻ˞sdc�<olofi�adXďʐɡЩȚlмϞɩ�

ƫҺTZXƾǃ�ÃÉ¯ª����ɐc{liX�ofiʊšs^<odsd1994ȶim§Ç¥

°Ö�mŁϲeĐx}Xc17ӹȫl1biӱōT�dc�< 

 

 

ƶ 8 §Ç¥°Ö�ŉΓlҺͿśiha^̾˟Չ 

 

 

 �
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���� Αǌ͂̌Ѥǿƾǃl˾̅ŞΓl˝͍Җ�

2.1ϭeӘt^�diXΑǌ͂̌ƾǃlŉΓiʊšs^ўimńӟͷ�ѮōXofKeiXāÜ

l�di˖ΐX�ofKei�< 

 

2.2.1. Αǌ͂̌i��ȫ̼ɼҜlǔԶl͐Ε  
ўlŉΓiʊšsdc�ƾǃmgo{Xȫ̼äȎlǸ̼ŷŠ (Public-Private Partnership: PPP)i

�adўlŉΓï̝�ӥzdc�<ɐcɻclb�ȫ̼KXą̝}ќˎX×тlȫ̼�Ȫiӑ�

eўck�i§ÇÐÓ�sX̢=hï̝iƉ�Ѓ�ec�<w^X\��l͐ũmNPO͍ùhg

lѮe�ɒeөΕT�dI�X͐ũiȉX�ƞƵlΐѵ�ɡ}Xc<w^XмŎe͐ũ�ǧz�

uglɐcɻcKhcȫ̼{X·�·Îª�lՔc͐ũiѶ��ofi�ad\l͐ũiƃŢs

^cfɯd�dih�XІ̊fsdўŁĒ�Ȫiӑ�_ƓɼlɒʊKƍзfhadc�< 

 

2.2.2. Αǌ͂̌iÿ���ÓÀÏl̡ϯ  
Αǌ͂̌�Ɗm^ƾǃmXΑǌ͂̌K\lўl�ÓÀÏfhadc�ofKǗc<o�m̢=

hԵeÂ�® iĳiXҦl µ�ÍÏ�ʠk<Յ҄Ѥǿ}ȨœXĐ̼lмĢlƬǝhgeb�<

ol�dhΆ͋�ʒԏX�^zimX̃ ^h»Í �ÅÖ��ʧb�ÓÀÏlŞōKɪѭeb�<

Śϭe{Әt^KX§Ç¥°Ö�em̮i˜^h�ÓÀÏlŞΓiʊšsdc�<ўi˳�Xȫ

̼lŔĝɱƗÛ{ӽѭeb�KXΑǌ͂̌mǖӸJ�lƁscζ�ɍcdc�of�ɬ�dmh

�hc<уk{ɷk{͎ζ�͓pdI�οƖɂKb�<\oeX˜^h»Í �ÅÖ�l�ÓÀ

Ï�ĕ�ofKei�nX\lοƖɂ�͐ΕsX�ÅÖ��şίiǔe�ofKƍзeb�< 

 

2.2.3. Αǌ͂̌}\lɝlЅӪi��ϊĈǔȁl͐Ε 
ǘihΑǌ͂̌KҺi^ǉƓX\lȉɭKԌ˼ůsXƾǃϊĈ\l{lKǔȁX�ofKb�<

ęenXǗ˕lɶЩiȉɭX�^zlŲΩlɐůhgeb�<ol�dhϊĈǔȁm×ˬίim

Αǌ͂̌slȉɭl^ziɪѭeb�KX\�Kѵ̈́s^ɝmƾǃifadmӪŜhҳͧiha

dswdofKШe���<w^XӪŜih�hcwe{Xč^ƾǃimǯƽshJa^ɧf

h�X\lƾǃlɐxfsdʮe���ƍзɱKb�<\oeX\��l˿̅ǯƽshJa^ϊ

Ĉǔȁ�ɐxfsd͐Εsdck˝Ⅱ�̜ѹX�ofi��XýlƾǃflȨœů�ƶ�ofK

eiXŉΓlӫϧfX�ofKei�< 

 

 �
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��	� ̾ģȫslӯΕ�

˿ϭemX2.2ϭeӘt^>Αǌ͂̌Ѥǿƾǃl˾̅ŞΓl˝͍Җ?�gl�di̾ģiӯΕX

�lJibcdҞҖX�< 

 

2.3.1. Αǌ͂̌i��ȫ̼ɼҜlǔԶl͐Ε  
̾ģȫ{ýlęi{�YXΑǌ͂̌i�adȫ̼lΑǌiȉX�ɼҜKԴȲiՔkha^< 

̾ģȫi̾ģȫlΔ̝Ɇ̘˷ЂŌŎǉƨԿKɉѿT��dfs^ԢXȫ̼m˛ƷfsdƇȉ

sX\lɉѿ�ԕ̭s^<ɑˬl̾ģȫԌmX>olɂX̾ģȫԌȢiΔ̝Ɇ̘˷ЂŌŎǉl

ɉѿ�ѸΛsdc^ï̝ЩKXï̝lâ̭�̈́ǹsws^<olˉӛѡ˦mX̾ģȫ̼�mtz

Ǘkl˝=KԌȶɚ`˻�_ofeX<o�{ofeiȫ̼�mtzXpˋ˃XpŷŠc^_c

^ΰT�lIԛeb�X̾ģ�Ǵ�hkdmcmhcX̫ßÿiуcΑǌ�̵Thkdmcmh

cfcdX̾ģ�ɯd˝=lŠKІԧT�XǘihŠfhadï̝Щ�ˉӛiӚcӑ�_ʊ̊_

fɯcwX<ԑĞЩlΰT�iɩJ�ɿҚΘsÛnwX<? [11]flǒ˦�Ϋѡsdc�< 

w^XΎƽ̾ģiIm��ÃlŎœ˕m2017ȶ4˸բˢΎƽX20ϗfhadI�XŁƸe{˷Ǘ

ѯ̤lŎՄ˕�҉adc�<olѯ̤lŎՄ{ΑǌiȉX�ɼҜlѡ�eXȫl¿ÖÄ¾Ö�e

m>o��m̾ģΦ�˒Ѻfs^ΑǌɤĺќũƄpΑǌУů͐ũ�Ѕdi^Đ̼lŷŠXhJe

{ƒƾűlÎ���ÏʺӥƤ�i��ŎœʨȎ�ЌЍsdi^ʊ̊eb�XΎƽl@̾ģ˝ɌA

lŎœƈԧKφϞT�ws^<? [12]fқadI�X}m�Αǌ͂̌Ѥǿ�ЅՑs^J�o\o

l�dhŎՄKhT���diha^of�ωsdc�< 

̾ģȫlΑǌiȉX�ɻcmXǖӸJ�lҋοɂ{ųŎib�<ΑǌՊӹŞӡNGOŁƸ±¨¬

ÒÖ�՞ˣ ΑǌՊӹ�Óª ¬ŁƸ±¨¬ÒÖ�՟l�Óª ¬iIcdX̾ģȫmƦ×>ˢ˿

lΑǌՊӹ?lϔƑ�Ɗm^м͈Ēeb�Xw^X2008ȶimƸlΑǌÆ«Ïӹȫlʨǹ{Ɗm

dc�< 

ol�diΎƽl̾ģmΑǌiȉX�ՔcɼҜKb�Xolof�͐Εs^ўck�Kƾǃŉ

Γslբblӫϧfh�< 

̾ģȫlΑǌɼҜlՔT�͐ΕX�^zimXɨȿs^Αǌўck��ќdɪѭKb�<̾ģ

Φm͔lΑǌ͂̌i�adɍiҺoT�^{leb�^zX̾ģm͔l�ÅÖ�KɐcKXț̉

J�͔we×ʽcl{lKʽadc�<ol�dhɵw�^Αǌ�͐ΕsX´��Â ΫԮ}̾

ŠΫԮXՅŠΫԮXǚԝĽΫԮfca^ɨȿs^ŉΓƍз�±Ï�ÖlўfX�ofKШe��

�<ol^zimX̉̚l͐Εhg�ϙ̞ίiќcXмͺ�͐Εs^Δ̝�гʊsdckɪѭK

b�< 

w^X̾ģȫimΑǌɼҜlՔcù=K˳�sdI�Xмͺf\��ӂibm�ƻǐKгad

c�<×˝eXʋKƸ}ǖƸiIcdmXΑǌ͂̌Ѥǿƾǃ�bk�hc^zi{Xą̝lΑǌ

ЅƮ}ȫ̼lΑǌiӺʂs^Γ͐�΄ɍX�ɗŝ�ʞdù́lгʊmӽѭhҒԿeb�<\oeX

̾ģȫiIcdΑǌiӺʂs^͐ũ�΄ɍei�ÎÖ¦Öίù́�гʊX�ofi��X˜^h

Αǌ͂̌ѤǿƾǃlΫΓ�ïŚiՆc̭z�ofKei�<˵imXΑǌiӺʂs^͐ũlÎÖ

¦Ö̔lù́�ȼkӋōX�ofi�adX̾ģl�ÅÖ�ƗÛiҳX�ofKei�< 
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2.3.2. Αǌ͂̌iǔ���ÓÀÏl̡ϯ  
̾ģȫmX̾ģΦl�ÅÖ��ʓʤX�^ziXo�we̢=hŤŠ�sdidc�<>Αǌ

Պӹ?}>ΑǌÆ«Ïӹȫ?lʨǹ{\l×ҫeb�<ļiӘt^�ÃlŎœ{>̾ģ˝Ɍ?f

қadI�X̾ģΦiȉʙX��ÓÀÏlŞΓiyJadŤŠsdc�ofKŎJ�< 

sJsX×˝e˜sc�ÓÀÏӡ�iť�ec�{llX̾ģl�ÅÖ�ƗÛimbw�ȃÞ

shc{l{˓ѮT��<ΎƽX̾ģȫiIcdmIыl̕ǅKγ�eb�XϸыưǙfƠn

��4ălIыӏȀi�adуҶlϸы}ГыKΓΔT�dc�<o��lIыm>̾ģы?>x

hw^ы?fѡѼT��of{b�KXǆ˿ίimĥœlºÍÓ�{adI�Xbw�̾ģl

�ÅÖ��ŚԵiōs^{leb�fmѷehc<w^Xƕ̢iΓՆ�ŚʿiƣϗˌуT�^�

Í¦ΌkM՞T�Ό`|�՟{̾ģlΔƣeb�KXo`�{̾ģfcdƖŚmŚԵimʜs

ōT�dchc<g`�{ΓΔЩiηʸ¶�ÎÓ��X�fX̾ģfcdƻƾiԴȲiɾξ�{

adI�XmsdΎƽl̾ģlÂ�® �ÅÖ�l^zi̾ģ�Ɩçadchc�memhc< 

T�imX̾ģh�emlԴȲiуcƉ�Ѓxeb�i{ԑ��YXɑl˿ù^`K\lof

i̽ccdchcę{˓ѮT��<ęenXʋKƸiIdcmďĒӽōΓĿ�͝�XofmɰŪ

fT�dc�KXhJhJζ̣�Ӭʊeidchc<ΎƽXďĒӽōΓĿlŝƓmŁƸeϷ10%

eb�KXƸmo��5%we͝�Xof�ζ̣fsdʼndc�<̾ģȫiIcd{2014ȶɂm

ŁƸlȵƿ�ÛƱ�13.3%KďĒӽōΓĿeba^<sJsX>̾ģ˝Ɍ?f{ѷe�̷ǭʑȱ

öþˬlʨȎ�Ȏŀs^І̊X1ȶisd\lŝƓ�4.7%we͝�Xofiʊšsdc�<ol

�dhÍ ª�¨�hˌƪęmýiՄ�xhc<>̾ģ˝Ɍ?fsd˭Ƅ�ƶ�ofi��X

̾ģl˜^h�ÓÀÏfei�Ĩѩeb�fШe���< 

˜^io�J��ÓÀÏfh��{l�ʍΟίiԏΫsdckof{Шe���<ļiӘt^

ӟ�X̾ģȫmΑǌiȉX�ɼҜKԴȲiՔc<olofмĒ�ȼǈX�ofi�adXΎƽl

Â�® �ÅÖ��ʒ`͕XofKei�<\l^zimXΑǌslӺʂ�ŚԵiʜsōs^�

½Ó¬Ϧ�ąΛsXǹ˼ίiÂ Å«��}�Ó¥Ö±¨¬hg�Ęadù=lζi̾ģl˘Ǯ

KѶ���diX�ofKɪѭeb�< 

 

2.3.3. Αǌ͂̌}\lɝlЅӪi��ϊĈǔȁl͐Ε 
̾ģȫemΑǌ͂̌lɝX̢=hϊĈǔȁKIi^< 

wYǧziҺi^ϊĈǔȁmùƋ͝Ȑeb�<ƶ 9iωX�diX̾ģȫlùƋm1955ȶlƸ

Ŭғ̏āԖX͝Ȑiӆtdc�<i1965ȶJ�1975ȶl̾ģΦҁѽKǧwa^ˬ˼lùƋ͝Ȑ

mՂёeb�<\lɝX1975ȶJ�sn�kùƋ͝ȐmhcKX1990ȶb^��ǌiŉpùƋ͝

ȐKǧwadI�X2060ȶim1ÙùfΎƽlùƋl5Ŏl2ϖɂlùƋwe͝ȐX�ofKíɻT

�dc�< 
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ƶ 9 ̾ģȫlùƋʺϕ՞ [13]��ɍΕ՟ 

 

×˝eXs ˿lƾ˝ƹiIm�ùƋ͝ȐKǧwa^lmXƶ 10iωXfI�2000ȶk�ceb

�<̾ģȫKͽ˿λiIcd{˷ŸϡiĎРX�м͈Ēeb�of�ԋxd{X1955ȶԺJ�ǧ

wa^ùƋ͝Ȑm§¨¤lï̝Мȏf×оsdc�<1953ȶi3,971ùc^§¨¤̾ģȧǉlɠ̝

Ƥm1963ȶi3,552ùiX1972ȶim1,028ùfhadc� [14]<×˝eX1990ȶԺJ�ǧwa^

ùƋ͝ȐmXŁƸѯ̤eҺi^{leb�ƍзɱKՔc< 
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ƶ 10 ǘӹȫƹfƾ˝ƹlùƋʺϕ՞ [15]��ɍΕ՟ 

 

ol�dhùƋ͝Ȑ�ЅՑsdc�ofJ�X̾ģȫiIcdm˒г˞ѿҳͧKȉҢЩiȉs

dĔŜfh�XȏâՔ̑lЉɆƓKӥ�ec�<i2012ȶiќ��^̾ģՔ̑f̾ģȧ̝Ք̑

lЉƓmƾĺiǘihѠˈ�Þe^<olofm̾ģȫ̼ɼҜғ̏l>ƨ19. āÜlԻζiԑX

�ͦҽɂibcdIϨek_Tc<ßȯlâiӟǲX�˝KchcǉƓe{XˢȲlżҢJ�I

Ϩek_Tc<?lâeXՔ̑l˕iÝͦ�ʧbùKՂёiǗcofJ�{ѮdƉ��<\lІ

̊X˒ гiŽ̩ɿ�{bfcdɼҜÐ½ÏlϊĈǔȁ՞ȫ̼lԐelńӟҋҜ՟{Γw�dc�<  

w^X̾ģȫiIcdmX̾ģΦlɖԸ{b�XŲΩҳͧ}ûҟҳͧKĻǺsdc�< 

ˢ˿ŲȮĈKөΕX�ƾǃŲΩɹǈ� ªÄ (Japan Medical Analysis Platform: JMAP) [16]i�

�fX̾ģl10Ùùɑ^�lΦԘ˕m31.48fXŁƸȵƿK6.56eb�liȉsdXǘȳiǗc<

̱ϒmŁƸȵƿik�tȐhc{llXїȕl˕{ŁƸȵƿ�ǘȳiÛƱadI�XŲΩlĻǺ

mζ�xm�{lKb�<\lÛXƸϞ̾ģΦτϜ¢Ó¥ÖfcdΑǌιlτϜ˞ѿ{b�Xӕ

ȶmƸġ̾ģȫϞВƓŲΩ¢Ó¥ÖflŷŠĒŕ{˖adidc�<ol^zXƾ˝ӹȫlΦԘ

fsdmΡęhՔɂŲΩ̩ƯlȎŀKќ��dc�< 
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ûҟԵe{̾ģȫmǗklҳΔ�˹sdc�<˘Ί [16]i��fX75̲āÛ1Ŵùb^�˞ѿ

˕mXŁƸȵƿK13.38hliȉsdX̾ ģȫm17.64fȵƿ�ÛƱ�˕lûҟ˞ѿ�˹sdc�<

ûҟЮƤ˕{ŁƸȵƿ�ÛƱadI�XĻǺs^ûҟҳͧKb�fѷe�< 

 

2.3.4. ˿τϜiIm�ŅĒί���ËÓ  
ŚϭwelҞҖ�dmdX˿ϭem\oJ�ȎJ�^˿τϜiIm�ŅĒίh���ËÓib

cdӘt�< 

 

2.3.4.1. ̾ģiIm�ļӥίïęl˭Ƅ  

̾ģiIm�ļӥίïęfsdXďōΓĒӽĿ�͝�Xofiʊšs^ïę�Ɖ�Ûn�<Ł

Ƹe{ďōōΓĒӽĿ�͝�XofiʊšsdchcâX̾ģȫm>̾ģÆ«Ï?f{ѷe�͐

ũ�Ϋ̖sX1ȶisdř͝ζ̣�Ӭʊs^<o��l͐ũ�âɩfsdX̾ģ�ĺ̽ebJ�c

ўfsdʒ`ōsdckofeX˜^h�ÓÀÏfX�҅x�Ǻ˞X�< 

 

2.3.4.2. ȫ̼ɼҜlǔů�͐Εs^ù́гʊ  

̾ģiIcdmΑǌiȉX�ȫ̼lՔcɼҜKb�<w^XļiӘt^̢iΎƽm˒гiȉX

�Ž̩ɿKɐkX˒г�ɐůX�ƻǐK˖adc�<\oeX̾ģȫǃlƦ×lՔ̑fha^λ

Ϟ̾ģՔ̑fӢ˅�IohcX̫ßÿ�ÎÖX�ù́lгʊiŪz�< 

 

2.3.4.3. ȫ̼ɼҜlǔů�͐Εs^ΑǌΔ̝lгʊ  

̾ģlΑǌiȉX�ȫ̼lՔcɼҜ�дˮfs^ΑǌΔ̝lгʊibcd̜ѹX�<˿τϜ�

ԏǧs^ɑˬX̾ģȫi´��Â ΫԮʐ�ɉѿX�ѸΛKba^<sJsX;˙lғӬ}ҳԀ

ԧzlԵJ�XΎƽmϞ`͕elΆʀfhadc�<sJsXǺԢlѸΛ�Йadc�âeXd

wkƾǃlҳͧl͐Εf\lĜĩ�ԋx�nXɪYs{Δ̝fsdʊ�Ϟ^hc{lemhcf

Шe�<\oeXț̉ҳͧlġŁÕ͐ΕlԵJ�ˌzdΑǌΔ̝lгʊibcd̜ѹX�< 

 

2.3.4.4. ϊĈǔȁl͐Ε  

ļiӘt^�diX̾ģȫmΑǌ͂̌Ѥǿi�ad̢=hϊĈǔȁ�ĔĶhkT�^<\oe

Ϋɻ�ӆˀsXǔůs^ϊĈ�ҳͧfsd͐ΕX�ƍзɱibcd̀Û̜ѹ�ќd< 

 

2.3.4.5. ˜Ƹȅʨ̣i��̾ģȫl҄Ĝ  

Αǌ͂̌ѤǿlƀƲl×ϡmӪŜhЅ͜äХeb�<ΎƽXą̝lǗkmŔβi�ad\lу

sɷs�҄Ĝsdc�<×˝eXм͈Ēhg�Шe^ǉƓX\oib�мͺҳ˿}ùίҳ˿�ř

�ofi�ad×ˬίhЅ͜ΫȘ�ǺΎsd{XȌ̅iҦʞ�̵Xoffh�<\oeX̾ģȫ

lЅ͜�˜Ƹȅʨ̣i�ad҄ĜX�ofi�adX̾ģȫlȌ̅Ĵ�҄ĜX�< 
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3. >˾̅ŞΓsl˝͍Җ?�Ɗm^̾ģȫiIm�͐ũfғ̏ 

	��� ̾ģiIm�ļӥίïęl˭Ƅ�

ǥǫˬ˼līɅҒԿlʝōfʧЍƍзhīɅǎӥөΕÆ«Ï�̡ϯX˭ Ƅ�ƶ�ofi�adX

Αǌ͂̌ѤǿƾǃlՅ҄Ѥǿ�Ӈ͝X�< 

 

3.1.1. ǥǫˬ˼līɅҒԿlʝō  
ʋKƸiIm�ǥǫˬ˼līɅҒԿl×bfsdX}ZǀǥǬfďōΓĒӽĿ՞ōΓĒӽ2,500g

˾ͦ՟lǎŢKbn���<s ˿lďōΓĒӽĿlŝƓmX1975ȶɂim5.1%eba^lKX1995

ȶɂim7.5%X2010ȶɂim9.6%X2012ȶɂ9.6%fǎŢsdc�<×˝X2015ȶɂiʋ=Kќa

^ғ̏idX̾ģġīʐ՞ʞɑӸТ:̾ģȫɗʐϏϋΑǌӸ� īɅՔ՛Ғ� īɅʺӥĞ՟lďōΓ

ĒӽĿlŝƓmX2010ȶɂ12.0%X2012ȶɂ11.5%X2014ȶɂim14.5%fƐÛK�iǎŢsdc

�< 

 
 

ƶ 11 ŁƸf̾ģȫlďōΓĒӽĿ 

 

ďōΓĒӽĿmXōΓɝlíɝ}̴õlxh�YXȌ̅lΓ͐ЦʁΦΫΧiԑӢX�

՞Developmental Origins of Health and Disease: DOHaD՟ofK˷ӕlτϜe˦�Jihadc�<

T�iƸ̼̐Ոғ̏J�m BMI K18.5 ˾ͦl}ZǀĒǀlǢɱKӪƂ 20 ȶeգĦiǎŢsX

ďōΓĒӽĿlŝƓf{ԑӢsdc�of{˦�JihadI�XëȹĿÕĿϠlбͦıƗĿl
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ŝƓKŁƸȵƿ�ÛƱadc�ofK2017ȶɂlғ̏e{K˦�Jfha^<ʋKƸemX}Z

ǀlǢɱlíԔfǥǫâlՆïˆƉiԑX�ϒǲί̓ʡK̀z��dc�<×˝X̾ģȫemď

ōΓĒӽĿfȏĿ˼lбͦXʊù˼lиҶΡȲlǎŢKƨԿfhadI�XΑǌÆ«Ïӹȫe�

�īɅiҡJhΓ͐�Ӝ�^zlīɅˋ˃Ⅱ�˥ɰi̜ѹX�ɪѭKb�fШe��^< 

ďōΓĒӽĿfíɝiԑsdmÜѼl�dhοѮKɡ��dc�< 

 

ďōΓĒӽĿmXōΓɝlíɝ}̴õlxh�YXȌ̅lΓ͐ЦʁΦΫΧlÎ ��Քz�

fT�՞Developmental Origins of Health and Disease: DOHaD՟XӕȶlϵЉίÐ·ÉÖlІ̊

J�mXďōΓĒӽĿlȌ̅lðǀϴȔΦlÎ �mX̣ͨōΓĒӽeōΓs^Ŀf̺ӈs

OR 1.32 [1.06, 1.64] [17] [18]XÅ¥ÀÎ¨�ΧĨФlÎ �mXOR 2.53 [1.57, 4.08] [19]fՔJ

a^< 

 

еĿ˼l̐ՈŕԗKXōΓɝив�ѓϙs}XkX�fcdĂҏKb�KX}Zǀ՞BMI18.5

˾ͦ՟lǢɱmӪƂ 20 ȶeĦiǎŢsdc�ÛXΎƽe{ĒӽǎŢŕԗ�Ɓskќadc�

fo�Kb�Xw^ǥǫâlĒӽǎŢlʺǠm 10kg ˾ͦhgΛ×ίiќ��dc�lKǺʀ

eb� [20]< 

 

̚Ȣ�i��fXſΓŦĳιԨΕƿϦÕĿϠȀɄȕiIcdX10 ȶpfiǺ˞T�dc�ë

ȹĿӂĒΫгғ̏�ΕcdXŹеǥǫeba^ 16,238 Χęlғ̏ύ��ÃÉÐÖ�ËÓŎ̈

s^І̊X}ZǥǬ՞ǥǫŚ BMI18.5kg/m2 ˾ͦ՟KŁƤ 2kg ǚa^ǉƓX˥ Δm 0.3%͝ȐsX

ȵƿōΓĒӽm 26g ǎŢs^<w^XǥǫŚ BMI Kբ͝�ofm̷Ēȶ՛K 10 ÛK�off

ƕtk�cXĿlĒӽ�͝�sdswd{leb�ofKωƥT�^ [21]< 

 

ӪƂlǈƝJ�{XďōΓĒӽĿōΓ�íԔX�^ziŧ̊lb�ǥǫâl̐ՈϬΐI�pû

ŀKӽѭeb�ofm˦�Jeb�X̾ģȫmŁƸi̺ӈsXďōΓĒӽĿKǗcofKҒԿe

b�<˿τϜemXolҒԿ�ѵ̈́X�̾ģȫfsdlġīʨȎûŀlƉ�Ѓx}̾ģȫġī¢

Ó¥ÖlġīȮT�lɼҜibcd¶�ÎÓ�ғ̏s^< 

 

3.1.2. >ǭǾmΓơl˷őlΑǌeb�?of�Шe^ġīʨȎûŀïęf\lɭΕ  
ďōΓĒӽĿōΓ�íԔX�^zi̾ģȫKǺ˞sdc�ġīʨȎûŀlƉ�Ѓx}̾ģȫġ

ī¢Ó¥ÖlġīȮT�lɼҜibcd¶�ÎÓ�ғ̏sX\lɭΕibcd̜ѹs^< 

˿τϜi��X̾ģȫ̼mXӪƂlłǿЅՑJ�Xȫ̼lǗkKΑǌiȉX�á=h�jɯc

�ʛcdI�>Αǌ�͂Xofm˾̅lơeb�еĿ�͂̌X�ofih�?fcdеĿɱ̾ģ

ΦɶЩJ�lÅ¨¢Ö��ѲӂiƊm̭zX×ù×ùKłǿlhcΑǌck��ШeǺҿsdc

�żҢ�Ɗm^<\lâeXʋ=KǺ˞s^2015ȶɂlġīȮsl�Ó¥·ÉÖiIcdāÜl

ofKЬiƉ�^< 

 

Õ� ӪƂlǝˑfЅՑJ�>˾̅lcl`eb�еĿ�ȂXǭǾm˷őlΑǌeb�?of

�˒ѺiXġī̝Ū�ќadc�< 
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Õ� >еĿɱ̾ģΦlǭ�{a^̷Ѳ^`m>ϐKՆt^Ֆl̾ԅKolǭiϕa^iӭc

hc?fXŲЩ^`l>̹mеε�ӟ�hc?ӟҏfȉϞs^ӪƂKb�< 

Õ� łǿɑˬXеĿɱ̾ģΦɶЩl̷Ѳ^`lɼѮm̮skX̷ѲӬKҁe�>еεm{m

}̹J�еĿ�ҟadk�hc?ofK˦�Jfha^< 

Õ� >˾̅lcl`eb�еĿ�ȂXǭǾm˷őlΑǌeb�?fcdɼҜ�ʧ`XīɅˋ

˃Õġī͐ũiˢ=Xť�ec�< 

 

o��ɯc�ʛkġīȮKǯƽX�̾ģġī¢Ó¥ÖemXŁƸȵƿi̺ӈsϷ5%{Քcďō

ΓĒӽĿ�íԔX�ȉⅡfsdX2014ȶ4˸J�̷ǭʑȱöþˬi̾ģȫeōΔX�Xtdlǥǫ

Ǣɱ�ȉҢiXġīȮKϷբˬԐJmdќdġīʨȎûŀ�Ǻ˞s^< 

 

̾ģȫl̷ǭġīʨȎŇȁ 

 ǥΔǬKīɅhĿ�Γxгd�^ziѯŘ̮scՆΓ͐�Ӝ�X

ˬ˼}Ē̔iƓ�Z^̐Ոɪѭӿ�Шe^ՆïKǺҿei��d

iˋ˃X�  

 a2014 ȶդ˸  2014 ȶ 4 ˸a  

 ̷Ѳǲϼ  ̷ǭʑȱöþˬ  

՞ǥǫ 10 ӤŚɝ՟  

ɒɌ ġīȮi��ԧƳʨȎ ġīȮi��ĥœʨȎ 

ˬԐ բˬԐ 30 Ŏ-1 ˬԐ 

ǉʐ ġī¢Ó¥Ö ġī¢Ó¥Ö 

ōΔ˕ 2014 ȶɂ� 173 ă 2015 ȶɂ 171 ă 

ďōΓĒӽĿŝƓ 14.5% 10.5՝ 

ӺȬҳ˙՞Ēӽ�Í¹՟ 0 : 

ӺȬҳ˙՞еĿ˼ʊùΦΫ

ΧÕҩћΫΧ§ÇÖ¬՟ 

0 : 

 

hIX̷ǭġīʨȎmX2014ȶ4˸J�2018ȶ2˸Ύƽ{āÜl©ÖÏϦ�ΕcdЌЍsdќ�

�dc�<olҳ˙ĕʊĺmX̾ģȫemhk>ġī͐ũ�Шe�мäίτϜĈ?՞ͽҠūǭÿ

ѡ՟eb�ofK2017ȶɂlғ̏e˦�Jfha^<>ġī͐ũ�Шe�мäίτϜĈ?mXŁ

ƸlġīȮÕϬΐ̐ՈǑϷ2000ùKʐșX�мäίŨɐĈƳĒeX̾ģȫlġīȮ{XŭŪˬԐ

ǖeġī͐ũlof�ŨɐsX\oeɡ^οҜ}ҳ˙�мŎӬlΎǉegdɭΕei�J̜ѹsX

Ǻҿsdc�< 



 88 

 

ƶ 12 ̾ģȫ̷ǭġīûŀʨȎ©ÖÏ՞×Ӹ՟ 
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ƶ 13 ̾ģȫ̷ǭġīûŀʨȎ©ÖÏ՞×Ӹ՟ 

 

2014ȶɂJ�ќadc�ǥǫő˼lġīûŀʨȎmXo��©ÖÏ�ΕcdXդաŎmġīȮ

J�XǥǫЅӪfӯ̮hĒӽǎŢӿXǥǫâlҩћíԔXǥǫâl͎ɼX�Υɶ՞ՔћƼXϴȔ

Φ՟ibcdX�Ï�ÖÏfƭͻXΓ͐ЦʁhglġīʨȎKќ��X\lɝդաŎm̐ՈǑJ

�ǥǫâl̐ՈʨȎKќ��dc�<\lІ̊X2015ȶɂiōΔs^Ǣɱld`ďōΓĒӽĿ�

ōΓs^lmŚȶɂJ�4%͝ȐsX10.5՝eba^<sJsX\l͝Ȑl҈ЀhѭƲ}ɖԸm˾

_˦�JihadmchcleXúɝ̾ģȫi�ÏªԏωΘҕ�sXЌЍίi̾ģȫl̷ǭ�Ï

ª«Ö¥՞̷ǭīɅѼԈѡ՟lð̫ѵ̈�ќcXûŀlŧ̊Kba^lJXġīʨȎlûŀlŧ

̊fɋǿKhcJgdJ�˦�Jisdckíǹeb�< 

T�iúɝmXΎƽĘ��dc�©ÖÏ�X̾ģȫlġī¢Ó¥ÖġīȮX̐ՈǑfńi>˾

̅lcl`eb�еĿ�ȂXǭǾm˷őlΑǌeb�?Å¨¢Ö�Kӑz��^ՆïʨȎ�ƙy

ǥΔǬġīʨȎµ¨�Ö�>̾ģÆ«Ï?�ԏΫÕ̡ϯsX\l̦Șԏ�ƶ�XΑǌ͂̌Ѥǿƾ

ǃlՅ҄Ѥǿ�Ӈ͝s^c< 
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3.1.3. ̾ģȫJ�ΫĢX�>ǭg{fǢɱlīɅǎӥ�ʺӥX�^zlīɅӹȫʿѷ?

f>ΑǌҳͧfīɅ�ЃxƓ�Z^īɅ˒гÆ«Ïl̡ϯ?lʿ̖  
˿τϜi��X̾ģȫlġīȮmXӪƂlłǿЅՑJ�>Αǌ�͂Xofm˾̅lơeb�е

Ŀ�͂̌X�ofih�?fcdеĿɱ̾ģΦɶЩJ�lÅ¨¢Ö��ɐkʛiXīɅˋ˃�Ǻ

ҿsdc�ofKդȶԐl¶�ÎÓ�e˦�Jfha^<T�iX̾ģȫKШe�>ǭǾmΓơ

l˷őlΑǌeb�?fcdÅ¨¢Ö�mXΎƽXſΓŦĳιKӥzdc�>˜īɅ¹ÑÓª�

�ʍΟ?lâe{>ǢɱKΓ͗�ӟtdīɅe˦�kXĻǺs^ ˢ=�мϞsdӪpX^zimX

Ǣɱl̢=hīɅƨԿ�ϊĈŁĒeВƓίiˋ˃X�ɪѭb�X ǢɱlīɅiԑX�˭ƄƩΫ�

ʺӥX�?ǢɱlīɅck�fsdlƸ̼өũi{ɪѭhÅ¨¢Ö�eb�f{Шe��^<  

T�iX̾ģȫmˢ˿eőzdǬùĈKІʊT�X ˿ғ̏Kќ��^2018ȶɂi̾ģȫƾǃ

ǬùĈŞϞբդաƞȶѼɮɌņKԏJ�^< 
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̾ģȫƾǃǬùĈXĈԌǪ̙̃ɅǭT�mXբդաȶɌņid>բդաȶl̳ƏmǗklǢɱ

ĺf͖�ϓzdI�XļӋslɿҚ�жiˬÿJ�ɪѭfT��ǬùĈfsdXsh}Ji͐

ũsdci^c?fʬʥsdc�<T�iXolǬùĈmX̾ ģl˘ңɦȅљȟlʿѷ>Ǣɱ�՜

˜scˬÿiç�ӧ�hc�diX{afŨɐ�՜?iƠɭsdŞϞT�^ï{ғ̏e˦�Jf

ha^<̾ģȫKΎƽʛe�ǢɱlīɅҒԿѵ̈́imúɝX1)>ǥΔǬlīɅˌƪ?X2)>Ǣɱ

īɅˋ˃»Ñ�ÍÄl̜ѹ?Xդ՟>ˢ˿őlǬùĈǢɱl͐Ε?�̎fs^>ǭg{fǢɱl

īɅǎӥ�ʺӥX�^zlīɅӹȫʿѷ?�X�of�ʿ̖X�<ŅĒί˞ⅡibcdmXúɝX

̾ģȫfńiШedckíǹeb�< 



 92 

 

ƶ 14 >ǭg{fǢɱlīɅǎӥ�ʺӥX�^zlīɅӹȫʿѷ?lʿ̖ 

 

2)ǢɱīɅˋ˃»Ñ�ÍÄiԑX�×bl̖mX̾ģȫѳĽҒK2017ȶɂ��ӥzdc�Ǣɱ

ƗmѳĽï̝N��ª�Ӹxhw^Oթ>Αǌ?f>īɅ˒г?l�ÍÀÐÖ�ËÓeb�<̾

ģȫmXͽ˿λlŸϡiĎРsXÝοʹ͔iԵX�ÂÎÓ Á¨¬}¬Ð¨�Ó�K̟sz�țX

͔fți͢iōX͌͞hgX̽ Ӈi��¬�K̟sz� Á¨¬KͷƽsdI�X̾ ģȫm@ͽ

˿λ̾ģȫt|��A�ӟsd N��ª�Ӹxhw^O�ªÖÂiXǰϭpfi�  Ål��

ª�·ª�©�Ö�ЁûsXмͺҡJh̾ģȫlՕŠ�ĉe�ff{iX̾ģȫel˜^hćˢ

lӪps˝�ʿ̖sdc�{leb�< 
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olǢɱƗmѳĽï̝lâiXǢɱlīɅ˒гŇȁ}»Ñ�ÍÄ՞̖ըΑǌӹȫ̾ģÌ�»Ñ

�ÍÄ՞ƶ 15՟՟�γ�ӑyhglȘԏ�2017ȶɂl¹�ÖÏÒÖ�idѳĽҒiʿ̖s^ʐX

fd{ɿɩ�ʧadc^<úɝX̟sxhK�̟skīɅih�X̾ģȫlΑǌÕīɅҒԿѵ̈́

ibhK�of�˼ɚs^c< 
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ƶ 15 Αǌӹȫ̾ģÌ�»Ñ�ÍÄ՞̖՟ 

 

ǢɱlīɅKЎʧǎӥT��ofmXīɅȊơlɈċibhK�lxh�YXǢɱlϊĈƃŢ

�ɝʜssX ϊĈÕЅ͐͜ũl͐ɱůiȃÞX�fШe���<>ǭǾmΓơl˷őlΑǌeb

�?of�Шe^ġīʨȎûŀ�Ǻҿsdc�̾ģȫ_J�ei�ǭg{}ǢɱlīɅˋ˃}ġ

īʨȎûŀÕʿѷmʋKƸlˎⅡʿѷiҳX�ĜĩKb�fШe���< 

 

 �
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	��� ȫ̼ɼҜlǔů�͐Εs^ù́гʊ�

ΑǌˎⅡiIcdΑǌiԑX�Ƹ̼ɼҜlƗÛmӽѭeb�X\l΄ɍЩ�Αǌ͂̌Ѥǿƾǃ

eгʊX�ofimɼХKb�<˿ϭemX̾ģΑǌ«�¥Ï�Ö¬�½Ó¬ląΛөƮ�fI

sdù́гʊ͐ũ�ќa^ïęibcdӘt�< 

 

3.2.1. ̾ģΑǌ«�¥Ï�Ö¬  
ŚϟeӘt^�diXΑǌ͂̌Ѥǿ�Ɗm^ƾǃemĐ̼lԐeΑǌiȉX�ɼҜKՔkh�<

̾ģȫ{ęǖemhkXĐ̼lΑǌɼҜmԴȲiՔc<sJs×˝eXłɌφҋJ�60ȶāÛK

ЅӪs^̾ģȫemXl i\lɼҜlՔTmĐ̼lԐemɑ^�Śl{lfsdń˹T�dI�X

мŎ^`lΑǌɼҜKՔcfcdҋҜKhc<шcßÿiнadmXýlƾǃ�ο�hcof{

b�XƱ�lǘù^`KΑǌiӺʂshK�Γ͐sdc�ofKȲҜfhadc�<olofmX

ɑ^�Śl�diΑǌiӺʂs^Γ͐Kei�fcdԵemϾ˯�scofeb�<sJs×˝

eX\l�dhɼҜlՔcўi˳�sdc�fcd�dhĐ̼lмĢimbhK�hc< 

w^×˝eXΑǌ͂̌�Ԕl^zimΑǌlÆ¯¥ÎÓ�Kӽѭeb�KXΑǌ͂̌Ѥǿƾǃ

iIcdm×ɂ͂̌�ЅՑsdc�ofJ�k�ќˎiȉX�ÝĢɿ{b�XќˎlÆ¯¥ÎÓ

�І̊�\lwwƊmŀ���hcΎΆKb�<\oeXȫ̼i{ƍзhϰ˧hÆ¯¥ÎÓ�i

�adǘwJhӂlƱ�lΑǌ�ʖˁsXќˎi����ϳȄhѸ͟І̊flæԪKhcof�

ο�ofi�adXc�nǸ̼Ӣ˅s^ΑǌÆ¯¥ÎÓ�Kƍзfh�fШe���< 

o��lƨԿ�ѵ̈́XtkX˿τϜem̾ģՔ̑fńƕe>̾ģΑǌ«�¥Ï�Ö¬?�ąΛ

s^<̾ģΑǌ«�¥Ï�Ö¬emX̫l�dhof�ζίfX�< 

 

• ȫ̼KÆ¯¥ÎÓ�iƃŢX�ofi��XΑǌ͂̌ѤǿƾǃiIcdĢԾei�Ǹ̼KӢ

˅s^Αǌ¢Ó�Ó�»Í¨¬¹�ÖÄ�ĕ�< 

• Αǌ�Ѹ͟s^І̊�«�¥Ï�Ö¬fsdѡΎX�ofi��X×тȫ̼i{̟s�e{

�e�{lfX�< 

• «�¥Ï�Ö¬fcd҆Կɱ�ʿĚX�ofi��˜^h̾ģl�ÓÀÏfsXǖlùi{

пƟ�ʧad{�cXѳĽҌоhgibhndck< 

• Αǌ�ЌЍίiѸ͟X�ofi�ad«Ö¥�ѓϙsXΑǌ͂̌ѤǿƾǃlτϜ¹�ÖÏ

fsdlĜĩ�Քz�< 

• Αǌ«�¥Ï�Ö¬lѪĕ�ӟsdX«�¥Ï±�ª�ºfѷ���̫ßÿ�ʞe�шcù

́�гdXiΑǌiԑX�ÎÖ¦Öίǯƽ�ʳōX�< 

 

w^X̾ģΑǌ«�¥Ï�Ö¬lǺ˞iɑ^admXei�ԗ�̾ģl{l�͐ΕX�off

s^<̾ģl{l�͐ΕX�ofi�adXՔ̑ΓKƾĺlĔ�ο��dchcҳͧ�ΫʴsX

̾ģlΐѵ}ȼǈiɗϞd�·cKb�< 

 

3.2.2. ̾ģΑǌ«�¥Ï�Ö¬l̰x  
̾ģΑǌ«�¥Ï�Ö¬l»Ñ���¬m2016ȶϑiԏǧs^<Ϥ1ƱmX̾ ģՔ̑fʄʈХǋ

ǘǲ͡Ÿј“�ÇÓµ �ӮԡĈҞ� ªÄeʸЍsX2016ȶ11˸1ˢiÒÖ��Ë¨»�ԏįs
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^<olˬmXʄʈХǋǘǲlǲΓK«�¥Ï�Ö¬ibcdՔ̑Γiȉsdҏ˦X�Ʊfs^<

\l̢ǭ�ÜѼiωX< 
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Ϥ2ƱlÒÖ��Ë»m2016ȶ12˸13ˢiԏįT�^<olƱm̾ģՔ̑J�ląΛʿ̖fsX

\�wei̾ģՔ̑ĬeǲplˬԐ�fadX̾ģiIm�ΑǌѸ͟lɼƟX̾ģlҳͧX̾ģ

�γ�Ûn�^zl˝Ⅱhgibcdíz̜ѹ�sd{�a^<Ք̑ΓmolâeX˭̶ɑ^�

Ś_fɯadc�of�ýlùidwkĉe�^zl˝Ⅱhgibcdǲ�_< 

2017ȶ2˸4ˢI�p5ˢimXʄʈХǋǘǲlǲΓK̾ģȫiќiX«�¥Ï̩Ư�Ęa^«Ö

¥ƈԧf\lѡΎ˝͍ibcdÒÖ��Ë¨»�ќa^<ÒÖ��Ë¨»lŇȁmÜѼl�dh

{leba^< 

 

2017 ȶ 2 ˸ 4 ˢ՞ƻ՟ 

�
��������� 自己紹介とグループ分け 

����������� 本ワークショップの目的と導入 

����������� デジタル DIY プラットフォームを使ったセンサー情報の収集① 

����������� 昼休み 

����������� インターネットの仕組み 

����������� イーサネットケーブルの作成 

�������	���� 2 組のデジタル DIY プラットフォームを使ったセンサー情報の送受信② 
 

2017 ȶ 2 ˸ 5 ˢ՞ˢ՟ 


��������� スマート IoT 照明などを使ったデジタルアートの制作③ 

����������� 昼休み 

����������� IoT プラットフォームの紹介 

����������� 夏に向けてのディスカッション 

�������	��� ラップアップ 

 

ooeX̾ģՔ̑lΓɟ^`mXǺЦ�fIsdΑǌ�Ѹ͟X�^zlüЃxibcdǲpX

ǕiąΛT�dc�̾ģΑǌ«�¥Ï�Ö¬iɪѭh �Ï�ӂiξbm^<ÒÖ��Ë¨»l

̢ǭ�ÜѼiωX< 
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2˸lǺЦ�ӀweX2017ȶ5˸2ˢf6˸13ˢi{ÒÖ��Ë¨»�Ǻ˞s^<ooemXǺΎ

ƍзhϮƵel�Ö¬ĕƣ�̜ѹsXǺԢiǺ˞X�{l�̈́ǹs^< 

\lÛeX2017ȶ8˸4ˢi̾ģȫ{}cՉҙǇid̾ģΑǌ«�¥Ï�Ö¬�½Ó¬�ԏįs

^< 

 

3.2.3. ̾ģΑǌ«�¥Ï�Ö¬�½Ó¬� ªÄ̠ѭ 
2017ȶ8˸4ˢiԏįs^̾ģΑǌ«�¥Ï�Ö¬�½Ó¬ibcdӘt�<\�welӮԡe

lÒÖ��Ë¨»hg�ӟsdX̾ģΑǌ«�¥Ï�Ö¬�½Ó¬emXĽl�Ö¬l�Ó¢»

¬lÜX̫l�dh3blĕƣ�ŕĕX�offha^< 
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1. ϢbJ� 

̾ģlϢ�Εc^ϢbJ��ŕĕX�<ϢbJ�lâiŀ��˦J�mLED�d\kfsX

×Ӹm¢Ó�ÖiӢũsdф}ͷͪhglĽ�˝KǔůX�<Ľlâ�b�kofeX˭

̶ɿt�ofleihc¢Ó�Ó�s^ĩ�ɿt�of�ƍзfX�< 

2.  �Í¨»�Ö¬ 

̾ģeɆ̘T�^Ɇ́�ĘcXɖЊ�ŕĕX�<ɖ�bm�^zl˦J�m»Ñ���¥

�ΕcX¢Ó�ÖJ�Ɖɡs^«Ö¥i�ad»Ñ���¥eѡωTZ�˦J��ǔůT

Z�< 

3. ɖЊ 

c�~�ɖЊeb�KXɖЊ�Ľ�Z�^zl˦J�iIoTͼ˦�ΕcX¢Ó�ÖfӢũs

dф�ǔůTZ�< 

 

� ªÄm¢Ó�ÖÊ¯¨¬X�Ö´ÖX��§É�Ö¥Ê¯¨¬J�̡ʊT��<¢Ó�Ö

Ê¯¨¬mƶ 16l̢h̡ʊ�sdI�X̽ͥ͞ɂ¢Ó�ÖXPM2.5¢Ó�ÖXՐԷ¢Ó�ÖXUV

¢Ó�ÖX̽Ƽ¢Ó�ÖK˄ӉT��<w^X¢Ó�ÖeƉɡs^«Ö¥m3G�ûsd�Ó¥Ö

±¨¬ЅΗe�Ö´iӜĢT��< 

 

 
ƶ 16 ¢Ó�ÖÊ¯¨¬l̡ʊ 

 

ǺԢiѿРT�^¢Ó�ÖÊ¯¨¬�ƶ 17iωX< 
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ƶ 17 ǺԢiѿРT�^¢Ó�ÖÊ¯¨¬ 

 

w^X��§É�Ö¥Ê¯¨¬m3ϗՄΕɼs^<1bzmLED�d\kÊ¯¨¬eb�<LED

�d\kÊ¯¨¬mXArduinoñˀ̩eŕɣT�dI�X�Ö´J�«Ö¥�ƉɡsX\�iɭt

dLEDlĽ�˝�ǔe�<LED�d\kÊ¯¨¬l� ªÄ̡ʊ�ƶ 18iωX< 

 

 
ƶ 18 LED �d\kÊ¯¨¬l̡ʊ 

 

2bζmX �Í¨»�Ö¬ΕlÊ¯¨¬eb�< �Í¨»�Ö¬ΕÊ¯¨¬mRaspberry Pi

eŕɣT�dI�XLEDƕ̢i�Ö´J�«Ö¥�ƉɡX�fX\l«Ö¥iƓ�Zd«� »

Ð�lѡω�ǔůTZ�< 

 

 
ƶ 19  �Í¨»�Ö¬Ê¯¨¬l̡ʊ 
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˷ɝlÊ¯¨¬mXɖЊiΕc�IoTͼ˦Ê¯¨¬eb�<IoTͼ˦Ê¯¨¬l̡ʊ{ýl��

§É�Ö¥Ê¯¨¬fǘȨmhcKXŕɣΕArduinoJ��Ó¬ÑÖÏX�lmIoTͼ˦l�Ó¬

ÑÖÏÊ¯¨¬eb�X\oJ�Bluetooth�ΕcdǺԢlŕɣKќ���< 

 

 

 

3.2.4. ̾ģΑǌ«�¥Ï�Ö¬�½Ó¬  
Śϭeҏ˦s^� ªÄ�ΕcdX2017ȶ8˸4ˢi̾ģȫ{}cՉҙǇeXϷ30ùl̾ģՔ̑

lՔ̑ΓfX8ùlʄʈХǋǘǲlǘǲΓX12ùlASEANlǘǲlǘǲΓKƃŢsdX̾ģΑǌ

«�¥Ï�Ö¬�½Ó¬�Ǻ˞s^< 

�½Ó¬ͨĮ̶ԟemX\�]�lǲΓ�3bl§ÖÄiŎŝsXñciǲpbchK�ͨĮ�

ӥz^<ͨĮl̢ǭ�̫lŊνiωX<o�mXϢbJ��ѪĕâlΓɟXǲΓ^`eb�< 
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ͨĮlbfX×тȫ̼�ʠɚsdX̾ģΑǌ«�¥Ï�Ö¬�½Ó¬�ԏįs^<\l̢ǭ�

̫iωX< 
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˿»Ñ���¬emXΑǌѸ͟}ICThglʕѝ�ǲrfƕˬiXΑǌibcdՔ̑ΓJ�ǘ

ǲԘΓXˢ˿f���fcdǗ̢hÅÓ´ÖeШe�̩Ĉ�ʿĚs^<˒гmʊ̊Ke�wei

ˬԐKJJ�ofJ�X˿τϜlhJe\lʊ̊l҄ĜmeihcKXol�dh͐ũJ�Αǌ

ƨԿѵ̈́�΄ɍX�̫ßÿlÎÖ¦ÖKȦϞbof�˼ɚs^c< 

 

 �
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	�	� ȫ̼ɼҜlǔů�͐Εs^ΑǌΔ̝lгʊ�

 

3.3.1. ̾ģȫâțԐӸlƻƾŔΕǔůfù=lΓ̝  
 

3.3.1.1. ȉҢƾǃ  

̾ģȫå˽ӾƾǃmXˣђŰӷå˽Ӿ̂iθɑsX1956ȶlƓėi��̾ģȫiЗŀT�^<

\lå˽Ӿƾűlâe{̙ΖˮѳKĹ�dc�ofeο���ȆȤȤ͑ǃ՞āɝXȆȤ͑ǃ՟�

ȉҢfs՞ƶ 20՟XϷ100ȶԐlƻƾŔΕlǔů�˦�Jis^< 

 
ƶ 20 Уsc̙Ζ�ʧbȆȤ͑ǃ 

 

ȆȤ͑ǃlϮƵ�̈́ǹX�^ziĘdȓ̓ЕlʝōimXƾɒʨ̣eb�TPI՞Topographic 

Position Index՟�ĘΕs^<TPIfmXƒ¢ÏḷՔĩf\lƞӐ¢ÏḷՔĩflȨfǹХT�X

olTPIKՔcĩ՞̮՟eb�nƞӐ��{̣ՔKՔcȓ̓Ӹeb�ofK�J�Xďcĩ՞Ҧ՟

eb�nƞӐ��{̣ՔKďcҠȿӸeb�ofK�J� [22]< 

 

TPI = DEM - FocalMean՞CircleXŵə R mĄɼiѿǹ՟ 

 

˿τϜemǆεƾƶɹǈ��5mÅ¨�ÉlDEM«Ö¥�ĘcXIDWi��ĕʊs^Í ¥Ö�

ŔΕs^<ӕĭѵ̈�ќcƞӐ¢ÏḷՔȵƿĩ�ϫōsXϫѝͭϫ�ќadTPI�Ѹϫs^<o
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lTPIÍ ¥Öƶ�ƾƶÛiʘɖs\��{fiXȓ̓Е�ʝōsXτϜ�ќdȉҢϮƵ�̈́ǹs

^՞ƶ 21՟< 

 

ƶ 21 å˽ӾiIm� TPI Í ¥Öfȓ̓Е 

 

3.3.1.2. ƻƾŔΕƶlĕʊ  

˿τϜemXȉҢƾǃiIm�ǘwJhƻƾŔΕlǔů�Ѯ�^ziXƸƻƾΐԘΫќlˣ

ƾƶ՞1904ȶΫќ՟XΑǌιΓǗ̢ɱ¢Ó¥ÖΫќl̛Γƶ«Ö¥Ϥ3Ʊғ̏՞đ˗1/50,000՟

fϤ6X7Ʊғ̏՞ǘԑț1/2,500՟�ĘΕs^<̛Γƶlғ̏ȶiԑsdm\�]�1984ȶX2005

ȶeb�< 

ƻƾŔΕƶlĕʊiIcdmXƻƾŔΕ�\�]�lƾƶѼƑX̛ΓhgJ�1.̛̉ƾX2.͚

ö̉X3.ȼѐ̧̉X4.ьƾÕ��ƾX5.̾ΖX6.\lýl6ϗՄiŎՄs^< 

ˣƾƶiԑsdmXGISÛeǆͨͷ�Εcd��Î¹�ÐÓ �ќcX\ldeeƾƶѼƑX

̛ΓΜhg�{fiƻƾŔΕÁÎ�Ó�ĕʊs^<\lԢXɉKȄԧsdǗkǯƽsXýlƾ

ƶѼƑKcϮƵ�ӹȫίŔΕfsdŒ˛s>\lý?iŎՄs^<\�āǖiԑsdmƾƶѼ

Ƒiͨtd\�]�lƻƾŔΕiŎՄs^< 

đ˗1/50,000̛ΓƶiԑsdmX̛̉ƾ՞ �Õ¶²�̛̉՟�>̛̉ƾ?iXȲГ̧̉՞�

 ²�Ö�Í�Ñ��Фԧ՟՞��Õ��юч̉՟�>ȼѐ̧̉?iXЪĕƾ՞̾ΖԩьФя՟

�>̾Ζ?iXȫўƾ՞ȫўƾ՟XЪĕƾ՞ΝƾԩьФя՟�\lýiŎՄs^< 

ǘԑț1/2,500̛ΓƶiԑsdmX̛̉ƾ՞ �Õ¶²�Õ�ÒÍ̛̉՟�>̛̉ƾ?iXȲГ

̧̉՞� ²�Ö�Í�Ñ��Фԧ՟՞��Õ��ð̫̉՟X”Ӑ̉՞È®�Ք˽Фя՟�>ȼ
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ѐ̧̉?iXЪĕƾ՞̾ΖԩьФя՟՞ˍ̘̾ΖԩьФя՟�>̾Ζ?iXȫўƾ՞ȫўƾ՟՞ӡ

ʊƾ՟՞ԏˍ̾ǃ՟XЪĕƾ՞ΝƾԩьФя՟XϢ̉�\lýiŎՄs^< 

w^X2016ȶ2˸7ˢiƷǹЧǀÑÖÓeBee�ΕcdXȆȤ͑ǃlâe{̾ΖKŶҼX�Ü͑

ӸiIcdXϝˊ�ќa^<ɡ��^«Ö¥�PhotoScani��ƓʊsX�Ï¤ΛĴ�ĕʊs^< 

2017ȶ8˸21ˢJ�27ˢiJmdƾǃĐ̼�ȉҢi¶�ÎÓ��ќa^<w^ƕˬi˘Ί}˶ϱ

hgelҳ˙lƈԧ�ќa^< 

 

3.3.1.3. І̊ 

ĕʊs^ƻƾŔΕƶ�ƶ 22Xƶ 23Xƶ 24iωX< 

 

ƶ 22 ȆȤ͑ǃiIm�ƻƾŔΕƶ՞1904 ȶ՟ 
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ƶ 23 ȆȤ͑ǃiIm�ƻƾŔΕƶ՞1984 ȶ՟ 

 

ƶ 24 ȆȤ͑ǃiIm�ƻƾŔΕƶ՞2005 ȶ՟ 
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1904ȶimԵϙluf�g�Żzdc^͚ö̉fȼѐ̧̉m1984ȶim\luf�g�̛̉ƾ

ifadǔ���dswadc�<o�mǘ̮ˬÿJ�ќ��dc^̂˹̉lùȧӡ̉}ʍɝl

ʢǘӡ̉lɖԸ_fШe���<\l^zмͺ̉fƠroflei�̉̚mȫΚ̂ǌΜlȓ̓þ

ӕisJ̵T�dchc<\sd1904ȶifo�go�Ѯ�oflei^ьƾÕ��ƾmǩ�͕

sX̛̉ƾ}̾ΖfsdŔΕT�dc�< 

ƻƾŔΕlǔů�ԵϙeѮd{՞ƶ 25՟JXԵϙeѮd{͚ö̉fȼѐ̧̉K̛̉ƾifad

ǔ���dc�ofK�J�<w^XьƾÕ��ƾK1904ȶJ�1984ȶiJmd͕ͪs^×˝eX

̾ΖmǎŢsdc�< 

 

 
ƶ 25 ȆȤ͑ǃiIm�ƻƾŔΕlǔů 

 

w^X1984ȶJ�2005ȶiJmd̛̉ƾK͝ȐsX\lýKǎŢsdc�<o�mJbd̛̉

T�^̧˽KĆʶӯ՛˼�Ӕeɞ=iĆʶT�ǧzdc�lemhcJfʺ͟ei�< 

¶�ÎÓ�emX>å˽Ӿ̂mXǘ̮ˬÿJ�̛̉�ќadc^<?fcd҆�ЬkofKe

i^<olƾǃK̂˹̉lùƋӡ̉�ǘ̮ˬÿJ�ќadc^fom˜̾ģȫƏ [23]J�{�J

�< 

\sdXå˽Ӿ̂l̾ģȫЗŀˬl˘˶i>å˽Ӿ̂mðķŃŴÙňlǆ˿ҧΔ՞ț̉՟�˹

sȶԐòήÙňϖɂ�ɳåίðĆʶǓžsɡ�leȌ̅iô�̂ҧˎiԑX�ԗ�īŁҧˎ�Ў

ʧei� [24]?fcdѼӘKb�Xå˽ӾiIm�ùȧӡ̉mdwkcadc^fcd̢ǭK�

J�< 

w^XțӾЕKɆ̭fh�gl�dhå˽ӾKǔ�a^lJfcdofiȉsdX>\�e{

dǶŁiՅˮKǔ�adswa^<\�wem\oiͅӃKќi̅sdc^sX\oiƻǉKb

ad˽́KРcdba^<?fcd҆�ЬkofKei^<å˽ӾlҴ�clҢɧeb�ՍlՅ
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ˮiƻǉKb�ofJ�X̂˹̉lùȧӡ̉}ʍɝlʢǘӡ̉hgeå˽Ӿl̝̉KǵǹsXå

˽Ӿ�̝̉Kˋedc^ofK�J�< 

sJsӕȶl̛̉ƾl̢ǭmΡh�X>̝̉mǘȤ̝̉Kb�KXĥùe}adc�ùmuf

�gchc?X>úmŏ�ɝỉ̛sdhc?fcd<ˢ˿l̝̉lďәiĊcXå˽ӾiIm

�̝̉{ďәibecec�ofK�Ja^< 

 

ƶ 26� ȆȤ͑ǃÜ͑ӸlϝâŊν 

 

1984ȶJ�2005ȶiJmdm̾ΖKǎŢsdc�flІ̊iha^KX2016ȶiˊɖs^ϝâ

Ŋν�ŒҐX�fX̾Ζld`XțԢiĎРX�{lXԵϙKȏTc{lXŰ˚ԵiĎРX�{

llǗkmXЪĕT�dchcofKdJKe�<\l×ӸmǶŁiЪĕKˍ̘T�dc�<Ȇ

Ȥ͑ǃl̙Ζm\lУscˮѳeǗklѳĽǻ�ԧz��dihadc�KXˮѳlЎʧmȁ˧

emhcofKíɻT��< 

w^XúƱlϝˊmXӏƾ�âɩiќa^^ziƞӐl̛̉ƾibcdmɹǈKԗ��dc�

KXŰĬl̛̉ƾemӕȶlƎՅѤǿeǗklՅħ˽KΓtdc�̢ǭKŒҐei�<̛̉ƾl

ЎʧϬΐlƨԿKolΉcϮƵlϝˊJ�{dJKe�< 
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3.3.1.4. Шȇ 

ol100ȶԐiIcdXȆȤ͑ǃlƻƾŔΕmşίiǔůsdi^<͚ ö̉}ȼѐ̧̉K̛̉ƾ

sfӆˀT�мͺ̉Kǩ�͕s^<ьƾÕ��ƾfsdlŔΕKT�hkha^<o�mX¶�

ÎÓ�ib��dic�~�ʢǘӡ̉āŚJ�olƾǃemӡ̉�ӥzdi^ofXbw�̝̉

KіͶ�âɩfs^;˙fsdl̝̉J�ҳ́fsdl̝̉iϕќs^fcdofeb�<ƕˬ

iXб˙}Շ˙X;˙Xҳ́fsdĜĩKba^ьƾlɗŝKhkh�X×Ӹm̉ƾiX×Ӹm

ӏƾiӆˀT�^<ӏƾlǗkm̾ΖfsdāŚ��ԧϷίhϘĕKќ����diha^of

KʺȇT��<c�~�͝ƇˎⅡāԖXˢ˿lϘĕ{МȏT�dck�meb�KX˿τϜȉҢ

ƾiIcd{1984ȶJ�2005ȶiJmd̾Ζm͝Ȑsdc^<T�iX2016ȶlϝˊΛĴJ�{

Ъĕˍ̘ƾXćЪƾK̄ăÝŔƾiIcdǎŢsdc�̢ǭKdJKe^< 

ʍŚmɞ=iXʍɝlʢǘӡ̉eɰͰiǎŢs^eb�d̛̉ƾļ˽mĆʶӯ՛˼�Ӕed

c�<sJshK�̝̉�bi�z̚�ʑˍs^�ˍРs^�X�ù=Kǎedc�<¶�ÎÓ

�J�XJbdå˽ӾiՍKba^ˬÿmҴ�cKba^fcd҆��kЬkofKei^<\

��ˋedc^×beb�̝̉mol100ȶlå˽ӾlƻƾŔΕlâeiǘicǔů�{^�

s^{leb�<\sdúʛedc�×blǘihƨԿe{b�< 

úƱȉҢfs^ȆȤƾǃKʛedc�ùƋ͝ȐXՔ՛ůiĊd̉ƾfӏƾlϬΐďÜX̱ РmX

ˢ˿ŁƸlӏ̂ƾǃńӟlҒԿeb�<ʞcʑK͝ȐX�âeXo�wefƕt˝͍eXƕtϝ

Ԑ�ЎʧϬΐX�ofmeihc<×˝eXӡ̉ƾfӏƾlʢǘmXùίhɖԸKǘikՔw

a^ˬ˼Kba^of{ɼƟX�<úƱlτϜemX100ȶŚlƾǃlù=lмͺҳͧŔΕibc

dbw�˦�JieihJa^KX100ȶŚim̢=hҳͧŔΕKƾǃŇeʧЍίiќ��di^

ofKíɻT��<\��K;˙Զơ}ůǲб˙lȎŀhgi��XԧϷίh̝̉Xӏ̝iӆˀ

sdi^fШe���<ol�dhԌ˼ίhѰͷiϞdnXӪɂhùίhûŀKďÜX�of

mXмͺҳͧifadɷcofemhkXys�Á�ª�ºiʮe�ti_�d<ӝiXǗkl

ŦŠKʘŀeihcâeXgl�diмͺҳͧfˮѳ�ϬΐX�lJX\l˝͍�Зxōsdc

Jhm�nh�hc< 

 

3.3.2. ̾ģȫǃiIm�´��Â ΫԮlƍзɱ  
´��Â hglƾΔlŉΓƍз�±Ï�Ö�͐ΕX�˝Ⅱibcd{X̆Űhglļӥƾ�

ѾƨsbbX̾ģeƍзhŅĒίhƉ�Ѓx̖�̜ѹsXԑĞЩiʿ̖X�Xc�nƃÞѳȇ�

ќadc� [25]<o�ibcdmXw_\lʶƘlŒ˛Kɡ��dchcleXτϜʊ̊fX�

imˬ˼ȑ˥eb�ŅĒίhŇȁmŝɾZU��ɡhc<sJshK�XōŠѯ̤eѷenXբ

MWāÜlȏѯ̤h{leb�nXȫŇlҳͧeųŎҲeXȫŇlҳԀɥΑl͑��ĕ�of{

ƍзeb�Xw^X§¨¤lĔŜh̾ŠΫԮԮŠ�XȏǓ�ï̝Щ�ûsdȫɗʐKŔΕX�o

f{ǘci¹�Ö�·Îª�Kb�Xo�{ҳԀlƾǃŇelɥΑiҨΊX�ǺќƍзhƉ�Ѓ

xfɯ���<úɝlƾĺlɍiЍilѳȇfXï̝ůs^ǉƓl\lʊ̊l͟ǹhgK˻w�

� 

 

 �
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3.4.1. ŲΩҳͧl͐Ε  
˘Ί [16]i��fXƶ 27iωX�diX̾ģȫlŲΩԯѭí͟m2020ȶāԖXя`ӑ�eќ

kofKíɻT�dI�XúɝŲΩĔ��ɍiҺoXƍзɱKՔc<̾ģȫm\{\{ͮ“hŲ

Ωҳͧ�{adc�KXúɝŲΩԯѭl͝ȐKIi�fXΎƽlːɰŲΩĒŕhglЎʧKԫs

kh�ofKí͟T�dc�<ǺԢXƸlˎⅡiIcdmŲΩƹlŉЗKmtwadI�Xȫl

ŲΩ̩ԑsl¶�ÎÓ�І̊i��f̾ģȫlΦԘi{\lƼŠKJJadc�<olwwemX

ŁƸlŲΩlŉЗl͑�i͑T��offh�XΎƽlɐxeb�̾ģlŲΩҳͧ\l{lKѢ

ӛX�Ž̩iͲsdc�< 

 

 

ƶ 27 ŁƸf̾ģȫlŲΩûҟԯѭí͟ʨ˕՞ [16]��ɍΕ՟ 

 

˕Ȑhcȫlɐx�xXxXǝd�mimcJhc<\lX̾ģȫm˥ɰiŲΩ�͐Εs^

ȫlŉΓѸΛ�Ϟ̖Xtieb�<ĻǺs^ŲΩfмͺΑǌ�Ǔ�is^ўck��ќcXÎ¥

��s^dlw_ĳm�ßÿ�ƠpӑxX͑ŀùƋ�ǎ}X˞ⅡhgKШe���<o�i�a

dXùƋ͝ȐlӠɂ�ďksXĐ̼Kǎe�ofeўl͐ɱů�ƶ�ofKei�<w^XŲΩ

lĻǺi�ad͑ŀX�ùƋmՔ՛ЩKǗcfШe���KX\�e{Ѳʌi��Ѿƨhg�˼

ɚX�ofKeiXѳĽ̝lċp�˼ɚX�of{ei�< 

 


