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ŻƀÝȜ 1*Ŗ»Þ>fj 2*˕̪ȳð 3*ʪ̪ʂƍ 2*ſɟɍ» 1,4 

ʃÂɵ 1*Ę̪̀± 5*Ũˉʂ±̤ 6*Ĭɟ͙ƍ 1 

 

1 ȂđŖš Ŗš̵ɚšɽʏʅ 

2 Ȃđ̐Ȕɽʏ�­�¯ 

3 ¹ř̐Ȕʵīɽʏ�­�¯ 

4 ƚĆŖš Ŗš̵ɚƃšɽʏʅ 

5 ŻƾɴʑŖš ���stqƱōš̥ 

6 ȩ̅ƐȩãƱō˼ 

 

¾��

ńəȽǳĐ6͑ŃĐ@*̡ƪʖUʑȎ6ƭĎOQJM1_B+E<N*͘˩ëƔUȩã£�ª

U¿ȾʭȆo̐Ȕ£�ªRñĉ@*ȂđńǤU̐ȔR4;k̡ƪʖRK1Mȓ˭@_@G+Ƚŧ

ČȆx�Uǐü6<U__ʲ;W*21 ¶ʣǼRV*20 ¶ʣǼOȨ\M*ȂđUŒŠUȩãV�

͛͟͜�ȩȽVʤ 3'ʈƔ²ǪBk 

͛͜͠�͛ȩȽUőčƋV0_jőniC͜ȽǳĐƢc¤��RhkùŒ6̰ȞɬRɩɜBk 

͛͜͡�ɻǰ̰Ɯ͂6ŐĊBk 

<O6¿Ʋ>lM1_B+ńəȽǳĐRŰBkʓ͟U̡ƪʖV̡ń̡ÔNB+ÅƢUȩȽ²ǪR

̡ƪBkGbR͘Ƚ̽ũRƜ1˂͘ȽĵʊUųñ6ˀ3il_B+@5@*±ːR˂͘ȽĵʊV

¤��QPUÒȽRVˈƛNB+E<N*Ǝ,UőčRŰûBkGbR*ʓ 2 U̡ƪʖO@M*

̐Ȕý̪R4;k*ǧ,Uȩ̅¿ȾU͘ƔăɞoǔȎ@_B+q­�­�ª�s­�}¯ªO1

2¿Ⱦƾȱoɞ1kO*¤��RɑƧɬQȩȽUńňɑƮc 5 ǧʈƔï_NʠƔh9¿ȾN7_

B+<Uȩ̅¿ȾUʭȆo̐Ȕ£�ªRñĉ@*ɿɖɬQ̐Ȕȩ̅ƱōoÔƸ@_B+_G*͘

˩ëƔȩ̅¿ȾV̐Ôɐd̐Ȕǥ˯[Uȩ̅ɈũŰʖUGbRcǸČNB+Ť®š®̐ȔÀȔˁ

Nėĉ@*ȩ̅¿ȾUăɞƿ˝U͘ƔĐRģjʫa<O6ǹ_l_B+ 

 

 

����\p'®­�

ńəȽǳĐRK1MV*Ą́ĐɉʦoVAbOBkȽŧČȆȩÓUŐĊoǁ3kGbR*>_

?_QʸĴʖ6ȓ˭>lM1_B+@5@Q6i*ńəȽǳĐoţòRǁ3k<OV́@9*Ƚ

ǳĐǰÊo½jþkGbU̡ƪʖUȓ˭6ƭ6lM1_B+ǽʌNV*Ḁ̇̄ʅšɳUȩãőč̡

ƪɽʏǓ̜�¬|¨¡U±ɛO@MŦǥ@G-ȂđńňU¤��OøŠ£­�¯­Uï̜ɬ�s
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­�}¯ªɽʏ (http://www.mext-isacc.jp/staticpages/index.php/report_iwasaki_j).͛ 2010 Ǝ

10 Ƿ-2015 Ǝ 3 Ƿ͜RŋL7*Ȃđ̐ȔUȽǳĐŰʖRK1MˀŮ@_B+Ȃđ̐ȔUȽǳĐŰ

ʖṞƨoŬDkŔ9UɭȘR4˻`1GH7̃˿@M1GH9<OoǺơ@M1_B+ 

ƹ,V*21 ¶ʣǼo˥Ǐ3GȂđ̐ȔRV*͠KUȽǳĐ̡ƪʖ6ƩˣHOˀ3M1_B+ʓ

͟U̡ƪʖV*̡ń̡ÔdȪ̇ɁʘɚUǶ̡ĐQPU̮ǺɬQŰʖNB+ȽǳĐRÎ1*ȩȽd

̳Ȫ̫*ǧű̫QP6őĐ@_B+EUGb*ȽǳĐƢUȩãR̡ƪ@GÔɐĵʊ[UőǴdǦ

ŞUĵʊUǙˑ6ƩˣOQj_B+_G*̳ȪɑƮUőĐdɜ˅ÔɐRīnD*Ȫ̇ɁUʘɚƾ

ȱO̲ɈŰʖoő3kƩˣ60j_B+ńňU˶ʨQȽǳĐ¿ȾRŋL9̮ǺɬQŰʖRK1M*

ʓ͠ʙR_Ob_B+ʓ͠U̡ƪʖV*ȩ̅¿ȾƱōU͘ƔăɞNB+ǽɽʏR41MV*Ŧ̼

Uȩ̅¿ōRɞ1Mńňȩ̅o˶ʨR˞ɘBk*q­�­�ª�s­�}¯ª¿ō͛ ˶@9V 2.1

ʙ4hY 3.1 ʙoĠɍ͜O12ƿ˝Rhkȩ̅¿ȾO̐Ȕ£�ªoʫ`īnD*͘˩ëƔUɿɖ

ɬQ̐Ȕȩ̅ƱōÔƸUŦ͗o˜1_@G+<<NV*EUƾȱoʩÆ@*ŦɞĐRĮ;G˼͐

RK1M̃˿@_B+_G*ǽɽʏUŦǥǺ̰¹*4 Ǝ̰RnGj*̐ȔÀȔˁʕRĮ;M˳͗

ɬR̐Ȕȩ̅Ʊōoǔ×@*�¯�oǀǕBkGbUq­}¯�˽ȊoŦǥ@_@G+Ë²Uɽ

ʏ®˽ȊRŋL7*ȩ̅¿ȾU͘ƔăɞṞBkǔȎo˜1_B+<liUöūVʓ 4 ʙR_O

b_B+ 

ȽǳĐ¿ȾRV´ɿŦƮ6K7cUNB@*ȩ̅¿ȾVţòNV0j_Dp+̡ƪʖoȓ˭B

k̼RV*ȽǳĐ¿ȾU´ɿŦƮoˀƶBk<O6ƩˣNB+͘ƔĐ6̜aȽǳĐ¿ȾoƊRȓ

˱@*̡ƪʖoǙ˫@M19Ʃˣ60j_B+_G*ȩ̅¿ȾVŲȁǙĸ6˥̒_l_B+¿Ⱦ

ʠƔoˀƶ@GɿɖƱōUăɞoǓ̜Bk<O6ÅƢV_B_Bǹ_l_B+ 

Ɲ˵ɽʏUĠĊȝ̱V*ȂđŖš*ƚĆŖš*ŻƾɴʑŖš4hY*͛ ɓ̐͜ɽȝȗȂđ̐Ȕɽ

ʏ�­�¯N*ėĉȝ̱V*ȩ̅ƐȩãƱō˼*ȩ̅Ɛȩ̅ɽʏƽ*Éħʘēȩ̅ħ*ŻƾŖš

NB+_G*ȂđĪɴU̐Ȕ˳͗Ŏ͇͛ȑɴɝȔƿ˝�­�¯*Żƾɴ̐Ȕɽʏ�­�¯*ŨŇ

ɴĥƁ̐Ȕ˳͗Ŏ*ʄɟɴ̐Ȕ˳͗Ŏ*Źƞɴ̐Ȕʵīɽʏ�­�¯*ʃſɴ̐Ȕʵī�­�¯͜

U̱ÛˁOcƎ͠ĺ̯éBkɽʏÍʕo̗AM̃˿o˜1_@G+ǽʌUɱǒUŉʔˁVșˮU

̗jNB6*ģj_ObGöūV*Ɲ˵ɽʏ[UĠĊ®ėĉȝ̱4hY*̚ǗBkȩãőč̡ƪ

ɽʏǓ̜�¬|¨¡OUõĭɽʏRŋL9cUNB+ 
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ńəȽǳĐUƟ͊6͑ŃĐBkRKlM*ȽǳĐ̡ƪʖdȽǳĐR̊ĻBkȘ,Q©�{ʘɚ

oǓ̜@M19<O6̩ˣQ˼͐RQJM1_B+<Uh2QʁÍɬˣ˾Rƪ3kGbRV*¶

ɣUȩ̅ȝ̱®ɽʏȝ̱6Ŧǥ@M1kòəȩã£�ª͛ɞ˸˩˺Ġɍ͜Rhkńə˦ȚUȽǳ

Đ¿Ⱦ͛̊<j2kʁÍUőĐ–��©v͛ɞ˸˩˺Ġɍ͜(oƲť@M*El6ȩãRPUh2

QƟ͊oµ3k5o� ¥«¯�§­RhJM¿ȾBk<O͜5i*ńň«�ªNUȩãőĐo

ǫi5RBkƩˣ60j_B+<Uh2QʁÍɬˣ˾Rƪ3kGbUǤȱU±K6*ĉšɬ�s

­�}¯©­|͍͛ňȩ̅£�ªoɞ1G÷ˬʗRhk�¯�U˶ʨĐU<O͛ɞ˸˩˺Ġɍ +͜

Ë³*ęR�s­�}¯©­|͜NB+ȽǳĐ¿Ⱦo˜2]OpPUòəȩã£�ªUʐ̰˩ë

ƔV 100km hjʟ9*<U__NVȂđńǤUȩãROJM̩ˣQƠĈoȆGBˋȏŹˊoĔý

R˩ëBk<OVN7_Dp͛ľ 1 Ƅ +͜K_j*ȂđńǤU˶ʨQȩãV÷ɘN7Q1<ORQ

j_B+<lo˩ȭBkGbR*òəUȽǳĐ¿ȾUʭȆoġǮ>DQ6i*ɷɰBkńňRK

1M*͘˩ëƔUńƞ͛<<NVÖO@M 10km ȌŜUńƞoăɞ*ľ͟ĩ͜oñĉ@M� ¥

«¯�§­odjɱ@_B+<2@M*òəɬQȽǳĐRhkȩãőĐ6*ńň�}¯ªNPU

h2Rɘlk56ǫi5RQj_B+ 

 

 
ľ 1� ͛Ƅ͜100km O͛ĩ͜10km UȌŜ̰̻N˞ɘ>lkńƞ+ 

 

ȩ̅ƐNV*òəȩã£�ªRhkŦ͗ʭȆo-ńəȽǳĐ¿ȾƱō.O@Mģj_ObMô

̯@M1_B[1]+<lV*òəȩã£�ªRhkńəòÓUȽǳĐ¿Ⱦo*ǧǽĲ̑RʮJM�

s­�}¯©­|@M*ńəȽǳĐ6ǧǽUȩãRPUh2RƟ͊BkU5o˽\GcUNB+

ǶǣU-ńəȽǳĐ¿ȾƱōʓ 8 Ɔ.NV*21 ¶ʣǼRŖȩ¹UĄ́Đɉʦ6ʤ 700ppm R̟B
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kO@G��©v͛SRES A1B: ɞ˸˩˺Ġɍ͜oˀ3M1_B+<U��©vNV*21 ¶ʣǼ

UǧǽÈ̔N*20 ¶ʣǼRȨ\M*ƎƍŅȩȽ6ʤ 3'²Ǫ@*ɻǰ̰Ɯ͂dɋ̳Ȫǧ6ŐĊB

kĦˇƮ6ʀ>lM1_B+>iR*ŠʙOŖ_5Qȩãēý͛ đǧǽUŘƍȳçOǧǽȶçʕ͜

Rý;M*ÅƢ 100 Ǝ̰R̊<j2kȩãUőĐ6ʀ>lM1_B+ 

ƹ,U|ª¯�NV*ȂđńǤR4;kńňU�¯�͛ ńňUɝȔdɜȴ��rª[U̡ƪʖ*

̲Ɉ®ȻɈŰʖ͜Rƪ3kGbUȽǳĐ¿ȾƱōoǔʀBkGbR*ȩ̅ƐU-ńəȽǳĐ¿Ⱦ

Ʊōʓ 8 Ɔ.Rɞ1ilM1kòəȩã£�ªoɞ1M*ɓˍRĉšɬ�s­�}¯©­|o˜

1˶ʨR˩Ȅ@M1_B+<<NV*ȂđńǤUŒŠȩãRɷɰ@*¤��RhkÒȽ*ɥƊ͘

Ƚ*ɻǰ̰Ɯ͂Oɋ̳ȪǧO12˨Ɋ5i*ȩãUŲȁőĐUɑƧoʀ@_B+Q4*˩ȄǺ̰

V*-ńəȽǳĐ¿ȾƱōʓ 8 Ɔ.RŰƪ>DM*ɘŃȩão 1980-1999 Ǝ*Ųȁȩão 2076-2095

ƎO@M1_B+ 

�

�������S�3,�.�IE=(u�,¬§�0'�Þ�

ȂđńǤUŒŠȩãV*̰ȞɬRɩ̟Bkv�¯�{ȶ͘ȩł5iđǧǽUŘƍȳçRİ7K

;kùG1Ȃ͓͛¤��͜UƟ͊oŖ79Ĥ;_B+<UȂ͓OOcR*ˆUÒ1͛<1000m͜

³ŸUùȩ6đǧǽUv�¯�{ȶçOŘƍȳçRǆ@ŬDMÒȽocGi@_B+>iR*³

Ÿ̈́d͆6Òńoˤ1*ǚűùĜRhjÒȽoʳǋ@_B+¤��Uɩɜ͎ƔdÒȽUʈƔV*

v�¯�{ȶ͘ȩłUȷ̮RīnDMʬƎőč6͑˘N*Ė̌@G¤��V*ŒŠUɥƊȩ̅͛ ù

Œ͜O˪nlM7_@G+±ǤN*¤��UǋʲǺ̰dÒȽUʈƔRʬƎőč60kOV13*

ȧƎʼj̕@ɩɜ@M1kO12ÀŦc̩ˣNB͛Ö3W*2013 ƎV*7 Ƿ 17–23 ǧR5;MȂ

đńǤUŘƍȳçN*͑˘QÒȽÒǧűUɒƵ6ʲ7_@G +͜¤��U<Uh2QɑƧV*ńň

ȩ̅®ȩã*E@MʁÍȴč͛̐Ȕ*ȶȳŢò*ˏʐŢòʕ͜RƟ͊@_B+Ö3W*̐ȔRO

JMV*ȧƎɩɜBkǝǧʈƔU¤��RhkÒȽůɍǺ6*̐ÔɐU̩ˣQƸ̮ǺRƝGk5

P256Ŗ7Q©�{OQJM1_B[2]+<Uh2R*¤��Uɚ˩V*ɑRȂđńǤUùũU

ȢĨ[3]oˆǱR*ʁÍɬR̩ˣQ˼͐N0jKL;M1_B+ 

NV*ńəȽǳĐ6̜pHŲȁ*¤��UɩɜVPUh2RőĐBkUN@g25+Ųȁȩã

R41Mc*¤��VɩɜBk<O6<l_NUɽʏNʀ>lM1_B+<<NV*v�¯�{

ȶ͘ȩł6ɩ̟@*ȂđńǤUŘƍȳŽRĮ5JMȂ͓͛¤��͜6İ1M1kO7UƍŅɬQ

ɒȰoˀ3_B+ɘŃȩãRK1M*ŒŠUƍŅȩȽOȨ\kO*đǧǽUv�¯�{ȶȯŽO

ŘƍȳȯŽVÒȽRQj*ǧǽȶçVdd͘ȽRQj_B͛ľ 2 Ƅ +͜¤��RhkÒȽ6͑˘Q

ńňV*ǧ͘Źˊ*óɡɟŹ*đ²Źń*˚ɗ̚žʕUŹńUȂçR˥il*³ŸUùG1ʐȩ

6ŹńRD7Ƞbilk<Ooʀ@M1_B+ŲȁȩãR41Mc*ĭAɒȰNV*ɘŃȩãO

]^ĭȘUȩȽUýƈ6˥il_B͛ľ 2 ¹ +͜<UȩȽýƈV*ŲȁȩãUŒŠƍŅ5iUƅN

0k<ORȲƳ@M9H>1+¤��6Ė̌@M1kOV13*ȩȽVȽǳĐRÎJM*ɘŃȩ
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ãU¤��Ė̌ǰhjʤ 3'͘9QJM1_B͛ľ 2 ĩ +͜GH@*ɘŃȩãOĭAȀÌUÀÖɩ

ɜǝV*ŲȁȩãNV˔ƌ͛ʤ 2%͜Ȼŵ@M1_B+_ObkO*ȽǳĐRhJMȩȽ²Ǫ@G

Ƣc*ŲȁȩãUƍƎäoŋɂRˀ3kO*¤��6đǧǽRĮ5JMİ7*ŘƍȳçOǧǽȶ

çUȩȽƅoŖ79BkɒȰV*ŲȁcɩɜBkO˪3_B+ 

 

�

ľ 2� ͛Ƅ͜ɘŃȩãO͛¹͜ŲȁȩãU 6-8 ǷU¤��Ė̌ǰRK1M*ȩȽUƍƎä5i

Uƅ+ɘŃȩãOŲȁȩãUƍƎäV*ɘŃȩãOŲȁȩãElFlUŒŠƍŅN0k+͛ ĩ͜¤

��Ė̌ǰUȩȽUŲȁȩãOɘŃȩãUƅ+ 

�

������ªyÙ�(�ah�ZT"Ø»&%0�

ńəȽǳĐRhkƍŅɬQȩȽ²ǪOOcR*ɕǲ6ŐĊ@M1_B ͛2010 ƎV*ǧǽĪń

Nˮ̭ɬQ͘Ƚ6˨Ⱦ>l_@G +͜ɕǲRhkɥƊ͘ȽV*æƕ˟ũ͛ɏ¹ɨ*ɸɶ̽ũʕ͜o

ƙ7̊<@*ùƼUGbUͅĉd̦Ƈx�U×ʯRƟ͊oµ3_B+_G*̐ÔɐU͘Ƚ̽ũ6

ɩɜ@_B[7]+-ńəȽǳĐ¿ȾƱōʓ 8 Ɔ.[1]RhkO*21 ¶ʣǼUđǧǽNV*ŒŠUƍŅ

ȩȽVʤ 2.9'²Ǫ@*±ƎNǶcȩȽ6͘9QkǰǺ6ʤ±ǷǨ_kêĮ6¿Ⱦ>lM1_B+

_G*ŒŠUȕʒQ͘ȽUǧUǶ͘ȩȽRK1Mc*ŲȁV 2/3'ʈƔU²Ǫ6¿Ⱦ>lM1_

B+ 

<<NV*ŒŠUȕʒQ͘ȽUǧUǶ͘ȩȽUńɚɬýƈo˶ʨR˥M`_B+-ńəȽǳĐ¿

ȾƱōʓ 8 Ɔ.[1]OĭA9*ǧǶ͘ȩȽU 95 �¯�­�rªäoǌșO@_B+95 �¯�­�

rªäOV*șǽUĪ�¯�oäUŴ>1͌R¸\Gǰ*äUŴ>1Ǥ5iǝ3M�¯�ǝU 95

�¯�­�RƝGkäU<ONB+K_j*ǧǶ͘ȩȽU 95 �¯�­�rªäV*ǧǶ͘ȩȽU

Ò1Ǥ5i 95%Uä*̖R˪2OǧǶ͘ȩȽU�¯�¹N²Ñ 5%RÑʽBkäOQj_B+<

UGb*ɑR͘1ǧǶ͘ȩȽo˞BʰˬäOQj*ȕʒɘ̅U±KUǌșOQj_B+Ö3W*

ɘŃȩãR4;k 7–8 ǷUÉħUǧǶ͘ȩȽU 95 �¯�­�rªäV*32.1'NB͛ľ 3 Ƅ +͜

7–8 ǷRK1M*ǧǶ͘ȩȽU 95 �¯�­�rªäUŲȁőĐo`kO͛ľ 3 ĩ *͜ȂđńǤU
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ŘƍȳȯŽNʤ 3'U²Ǫ6˥ilk±Ǥ*ǧǽȶçNVʤ 2'NB+<l_NVŘƍȳçhjc

ǧǽȶçUƍ̪̥N͑˘Q͘Ƚ6˨Ⱦ>lk<O6Ŕ5JGUNB6*ŲȁȩãNVŘƍȳçN

UɥƊ͘Ƚ6Ő3*đǧǽòÓNĭAʈƔUɥƊ͘Ƚ6ɩɜBk<ORQj_B+ 

 

 

ľ 3� ͛Ƅ͜ÉħR4;kǧǶ͘ȩȽUʧʎ͎Ɣýƈ+ɇ˒UʷUÃɊ6 95 �¯�­�rªä

o˞B+͛ ĩ͜ǧǶ͘ȩȽU 95 �¯�­�rªäUŲȁőĐ+ 

 

�������¯�Ñ|Õ'w%����ah�",u�(l_�

̔Ǝ*Ŗ͂RÎ2ȪũdŁɼɈũ6Ŕ9ōı>lkh2RQj*ńəȽǳĐOU̱̚Ʈ6Ȳɰ

>lM1_B+ȂđńǤNV*2013 Ǝ 7 ǷRŹƞɴ4hYʃſɴNȐ͂ĆʷRÎ2Ʉ@1͂6ɩ

ɜ@Ŗ7Q˟ũ6ü_@G+ɘŃUO<m*ǧǽòÓU̳Ȫ̫U̮ǺɬQőĐêĮV˥ilQ1

cUU*ǧ̳Ȫ̫6 100 mm 0k1V 200mm Ë²OQkŖ͂UƎ̰ǧǝVŐĊêĮR0k<O

6ʀ>lM1_B[5]+EU±ǤN*̳ ȪǧǝVȻŵBkêĮR0j_B[5]+<liUêĮV*-ń

əȽǳĐ¿ȾƱōʓ 8 Ɔ.[1]Nʀ>lGŲȁőĐO±ˎ@M1_B+K_j*ɘŃ˨Ⱦ>lM1

kêĮVÅƢcʱʲ@*ŲȁVŖ͂UɩɜĺǝVŔ9UńňNŐĊ@*ɋ̳Ȫǧ͛ǧ̳Ȫ̫6 1

 ©ǻɀUǧ͜ǝcŔ9UńňNŐĊBkO˥̒_lM1_B+_G*Ǝ̳Ȫ̫V*òĿɬRŐ

ĊBk<O6ʀ>lM1_B+ 

ɘŃȩãUȂđńǤRK1M*ƹ,U�¯�oɞ1M˶@9˥M`_B+ŒŠ͛6–8 Ƿ͜U̳

Ȫ̫Uńɚɬýƈo`kO͛ľ 4 Ƅ *͜ŹńRȯJGńňNɑR̳Ȫ̫6Ŕ9QJM1_B+Ųȁ

ȩãNV*ŒŠ̳Ȫ̫V*ƍŅ@Mʤ 12%ŐĊBkO¿Ⱦ>lM1_B+͟ǰ̰̳Ȫ̫6 50mm

ǒ3kɻǰ̰Ɯ͂RK1MV*ɘŃUO<m*ȂđńǤUɩɜ͎ƔVòĿƍŅUʤ 20%N0j*

ÇUńňOȨ\Mɩɜ͎ƔVŵQ1ɒȰNB[1]+@5@*ȂđńǤR41Mcɻǰ̰Ɯ͂6Ųȁ

ŐĊBkêĮ6ɘlM4j͛ľ 4 ĩ *͜òĿɬQɑƧ[1]O±ˎ@M1_B+ÅƢ*Ŗ͂dɻǰ̰
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Ɯ͂U͎Ɣ6ŐĊBkRKlM*ȪũdŁɼɈũRŰBkȂđńǤUˈƛƮ6ǫi5RQkĦˇ

Ʈ60j_B+ŲȁUŖ͂dɻǰ̰Ɯ͂UŐĊoƲť@M*̲ɈƱōʕṞnk̳Ȫ̫Uǌșo

˥ɱBOOcR*ǣGQ̲ɈȻɈŰʖ6ƩˣRQJM9kOˀ3il_B+Q4*ɋ̳ȪǧVȂ

đńǤUŒŠR̴JMV*ddȻŵêĮRQJM1_B+�

�

 

ľ 4� ͛Ƅ͜ɘŃȩãR4;k 6-8 ǷU̳Ȫ̫+͛ ĩ͜ɘŃȩãOŲȁȩãU 1 ǰ̰̳Ȫ̫Uɩ

ɜ͎Ɣýƈ+ 

�

�������*#+�

ȩãőčUƟ͊6͑ŃĐBk¹*ȽǳĐRŰBkʸĴʖOOcR*̡ƪʖdȩãőčR̊ĻB

kȘ,Q©�{ʘɚoǓ̜@M˜9Ʃˣ60j_B+<lońňUŦƱO�¯�RīnDM˜J

M19GbRV*òəUȩã¿Ⱦ6ńň�}¯ªNPUh2RɘlkU5oǫi5R@Q;lW

Qj_Dp+ȂđŖšdȂđ̐Ȕɽʏ�­�¯NV*�s­�}¯©­|O12ƾȱoɞ1M*

ȂđńǤRɑĐ@GŲȁȩãOȽǳĐUƟ͊˲ÙUɽʏo̜bM1_B+�
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������aÉ�'u��

�������(�+&��¥g'f°"qr��9G§¨(d¹�Þ�

ȽǳĐ6Ȫʋɜ˅Rµ3kƟ͊V*ɘŃĪń645lkɒȰRhJMȘ,NB+¾ƂdĹĿO

1JGȽǳQɛŏNV*̔ƎUǪȽRhJM~¢Uĵ̈dĢ̫UÒ³6̊<JM1_B[6]+±Ǥ

N*cOcOùȸQɛŏUȂđNVŐĢêĮN0kOōı>lM1_B+EUGb*ȽǳĐU̜

˜RÎJM*ȂđńǤV~¢ɜɝUhj̩ˣQńňOQJM19Oˀ3il_B[7]+ƹ,U|ª

¯�V͛ɓ̐͜Ȕɛŏƿ˝ɽʏƽOõĭN*ȂǧǽR4;kȽǳĐUȪʋɜ˅Rµ3kƟ͊o˽

\_@G+ 

 

�������¥¼f°3¶���ke�lc�¿Ê*10�Ù�ÓsK<7,l_�0�

ȩȽdǧű̫O1JGȩ̅ȀÌ5iǧ,Uɜ̮̫oˬʗBkȪʋɜ˅£�ª Hasegawa/Horie

oɞ1M*Ȫʋɜ̮U� ¥«¯�§­o˜1_@G+ȩ̅ȀÌRVĆʙUȽǳĐ��©voɞ

1M*ȽǳĐ6ȪʋRµ3kƟ͊oʗü@_@G+ 

 

ľ 5� ĪɴNǶŖUÔÈ͉ʎoǋKĵʊoŲȁcʳǋ@GŎīUĢ̫őĐ+(a) ɘŃȩã*(b) Ų

ȁȩã*(c) ŲȁȩãäUɘŃȩãäRŰBkȨ+Īľĩ³UäV͍ňƍŅäN*ɇ˒U̥ýV

10km ¢��¥öUȪɟ͉ʎɖ6 1%ǻɀUńɊo˞B+ 

 

ľ 5 V*ĪɴNȍŊ>lM1kºˣQĵʊ͛ɘ˜ĵʊOťʿ@_B͜oŲȁcEU__ʳǋ@

GŎīUĢ̫ýƈNB+ɘŃȩãNV 720-840 (g m-2)V͘Ģ̫O13_B6*ƍŅȩȽU²ǪO

CO2 Uǥ˄ČȆRhJM*ŲȁȩãNVE21JGädElË²Uä6ǽƂUŔ9UńňN˥i

lkh2RQj_@G+_G*ŐĢɖVǽƂUŹż̥dđȶ̞N͘9*ɘŃVĔýROlQ5J

GńňNUŐĊ6͑˘N@G+ɘŃōı>lM1kŐĢêĮVÅƢcʲ9O˥̒_l_B+ 

KL1M*Ȫʋɜ˅R4;k͘Ƚ®ÒȽRhk´ʉɖ͛ͤŦ6K5Q1Ĉī͜oǓť@_@G

͛ľ 6 +͜ɘŃUȂđńǤNV*¤��Rhkùũ6Ȫʋɜ˅RȹĄQķ͐NB͛͘ȽU´ʉɖo

1 O@GO7*ÒȽU´ʉɖV 72.3 â +͜ȽǳĐRÎJM*ɘŃùȸQȂđńǤR41Mc͘Ƚ

Rhk´ʉɖUŐĊ6¿Ⱦ>l_B6*ØɌO@MÒȽRhk´ʉɖUǤ6͘1OǓť>l_@
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G͛ĭ 3.3 â +͜ŲȁȩãR41MV*͘ȽRhk´ʉɖVÒȽRhk´ʉɖUʤ 30%_NŐĊB

kGb*ŲȁVùũ[Uʱʲ@ĜƺO͑ŃĐBk͘Ƚ̽ũ[UŰƪU·͉6ƩˣRQkO˪3

_B+ 

      
ľ 6� ľ 5 OĭȘ+GH@*(a-c)V͘ȽRhk´ʉɖ*(d-f)VÒȽRhk´ʉɖ+ 

 

~¢ɜɝNV*ĵ̈c̩ˣQˣʦNB+üʍ@G0OUɜȤɜ̮ǺR͘ȽRQkO*íýRɪ

ɎN7C*ɫ9ɅJGʞ6Ő3_B͛ɫǻɎʞ͛@m`Ae9je2͜OĳWl_B +͜ɫǻɎʞ

UŐĊRhj*±ʕʛUȨɖ6³6j_B+ɪɎǺUǧƍŅȩȽ6 26'ǒ3Gýo̍@īnD

GʎʗȩȽ6*ĵ̈Uh1ǌșO@Mɞ1ilkGb*ïUȪʋɜ˅£�ªNʗü@_@G͛ľ

7 +͜ 

 
ľ 7� ɪɎǺUǧƍŅȩȽ6 26'ǒ3Gýoʎʗ@GȩȽ(')+ 
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Ģ̫UŎīOĭȘR*ĵ̈RK1McɪɎǺU͘ȽVɘŃ]^˥il_Dp6*ŲȁȩãNV

ȂđUƍ̪̥NŔ9˥ilkh2RQj_@G+=9nC5NV0j_B6*đȶ̞NcɪɎǺ

U͘Ƚ6Ǔť>lM1_B+ȂǧǽòÓNV*ɪɎǺU”ʎʗ”ȩȽVŲȁȩãN 10'Ë²ŐĊB

kOǓť>lkGb*ĵ̈U͉5ic͘Ƚ̽ũ[Ûƺ6ƩˣRQJM19O13_B+ 

 

������qr��9G§¨&(¸Ù�f°'vY#¥¼f°'¶��n�%��

÷YĢ̫U˴RcPj_B+ùũO͘Ƚ̽ũUƟ͊oˀƶ@M*ɘ˜ĵʊhjc͘Ģ̫®´ʉ

ɖÒ³oŦɘN7kĵʊoȓ˭@_@G+ȓ˱RÕɞ@GĵʊV*ɘŃǧǽNºRȍŊ>lM1

k 10 ʊNB͛˞ 1 +͜ɘ˜ĵʊhjcĢ̫0k1V´ʉɖU1Cl5UɊNìlkĵʊVŔ90

j_@G6*ˢīȀÌNVÒȽRhk´ʉɖÒ³UŦɘ6Ğ@1GbRĵʊU̢Ǆ˃6ɔ_j*

¹ÄËĘNȍŊ>lM1kǝʊ͒R̴il_@G͛ľ 8 +͜±ǤN*ĕý]PUńɊNVɘ˜ĵʊ

6Ƕ̡O̢ť>l*Ţť@G͔ʡ×ʯUGbRV*˂͘ȽĵʊUųñOɘ˜ĵʊUʳǋ6Ŗ7Q

ȉO13E2NB+ 

 

˞ 1� Ȫʋɜ˅£�ª Hasegawa/Horie NÕɞ@Gĵʊ©��+ 

1. XOb^l 2. 7ii 397 3. ���w© 

4. 0>XUŕ 5. 07G<_I 6. 01IU54j 

7. V3S7 8. <@1Z7 9. ~��w© 

10. y��w©     

 

 

��������~&��µ�'ÀÎ& �!�

ǽ˼͐RhJMƥilGʭȆV 1 £�ª®1 ��©vR̴ilM4j*ŲȁȩãR41MƩC

<Uh2RQkO12cUNVQ1<ORȲƳ6ƩˣNB+>iR*~¢ɜɝNU̡ƪʖO@M

ȍŊĵʊUőǴRɷɰ@M1_B6*ĵʊǙˑdȪɟ[UʇȒǧőǴO1JGÇUȘ,QǤʖc

ˀ3il_B+EUGb*ƥilGʭȆVǝ0kĦˇƮU2IU 1 KO@Mǎ3kOOcR*Ç

Uòəȩã£�ªdǐü��©vRhk�¯�căɞ@G*Ŗȩç®ȪʋçUElFlŔȘQǤ

ʖoˀƶ@G*hjďǊɬQ˩Ȅ6ÅƢƩˣNB+ 
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ľ 8� ŲȁȩãR41M*ɘ˜ĵʊhjcŚ_@1ȀÌOQkĵʊǝUʐ̰ýƈ+(a)͘Ģ̫*(b)

´ʉɖ(͘Ƚ)Ò³*(c)´ʉɖ(ÒȽ)Ò³*(d)͘Ģ̫)(5K)´ʉɖ(͘Ƚ)Ò³*(e)͘Ģ̫)´ʉɖ

(ÒȽ)Ò³*(f)͘Ģ̫)´ʉɖ(͘Ƚ)Ò³)´ʉɖ(ÒȽ)Ò³+ 
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����ÆP �j'Ùz^©'�{��

�����4M:MDL?6M<8OLPj�

�������(�+&�


		 ƎƢUńňUȩȽV*ńəȽǳĐRhj*4hE �'²ǪBk<O6¿Ⱦ>lM1_B+Ç

Ǥ*Ǝ=OUȩȽUőč͛ˍɌőč͜UŖ7>RK1M*Ö3W*¤��U͑˘QóƻU͢ǷU

ŎīN*ǷƍŅȩȽUșɂåƅV 
���'NB+ǲŒOùŒNV*�'Ë²͛
���'U � â͜Uȩ

Ƚƅ60k<ORQj*ÅƢ 
		 Ǝ̰UńəȽǳĐRhk²ǪR*4hEĒǟ@_B+ńəȽǳ

ĐU̮ǺɬQ̡ƪʖ6ȝˇBkGbRV*ǲŒƎdùŒƎQPUˍɌőč͛Ǝ,őč͜RŰ@M

c̡ƪN7Q;lWQj_Dp+�

Ǝ,UőčRŰûBk±KUǤȱV*ÅƢ>iRʠƔĮ²6ǺơN7kȩ̅¿Ⱦo͘ƔăɞB

k<ONB+ȩ̅¿ȾU̐ȔăɞNV*ń²ȩ̅ˣʦ͛ȩȽ*ȿƔ*͓*ǧɍ͜o 
 °ʈƔU͘

˩ëƔN*5KN7kH;ï_N¿ȾBk<O6ǹ_l_B+q­�­�ª�s­�}¯ª͛ľ

�͜O12ƾȱoɞ1lW*� ǧʈƔï_N*ǸČQ͘˩ëƔ¿ȾƱōoÔƸN7_B+�

�

�������4M:MDLPj�

ÅǧUŗȩ¿ōV*ǝäȩ̅¿ō£�ªU¿ȾRŋL1MÔƸ>lM1_B+ǝäȩ̅¿ō£

�ªV*ɘŃUŖȩUɒƵ͛ ŦȰä o͜ĀǺȀÌO@*ɐɚȱąRŋL1Mǰ̰ʎýBk<ON*

ŲȁUŖȩUɒƵo¿Ⱦ@_B+@5@Q6i*ŖȩUɒƵV*ƊRţòRǀǕ>lM1k˰N

V0j_Dp+˨ ȾoŦǥ@M1kŎƽVɲƝR̴il_B+Ö3W*ɘɒU˨Ⱦ���¡NV*

ŖȩU̬ɱȗ̙oɺkGbU¨�v�­�˨ȾV*4hE �		 °̰̻NŦǥ>lM4j*Ŗȩɒ

Ƶo˨ȾH;NŦȰäoʨ59˩ȄBk<OVN7_Dp+_G*˨Ⱦ˹ƅoQ9B<Oc´Ħ

ˇNB+<UGb*ĀǺȀÌ͛ŦȰä͜RVƩC˹ƅ6į_l_B+˹ƅV¿Ⱦǰ̰OOcRƸ

̮@*d6M*¿ȾV˹ƅRú͖>lMăɞN7Q9Qj_B+�

ȩ̅ƐUɩ˞Bk̛̰¿ōOElhj̮1¿ōNV*´ɿŦƮUƟ͊oǁ3*ß͏ƮU͘1¿

ȾƱōoÔƸBkGbR*q­�­�ª¿ōO12ƾȱ6Ǒɞ>lM1_B+q­�­�ª¿ō

NV*˨Ⱦ˹ƅR˥ī2H;ŵ@CKɥQkG9>pUĀǺȀÌoɂè@*ElFlUĀǺȀÌ

5i¿Ⱦ͛¢­�¯¿ō͜oŦ˜@*EUʭȆoʰˬûɚ@M¿ȾƱōoÔƸ@_B+�

ľ 
	 V*4hE 
�		� ²ʐUÉħÈ̔UȩȽRŰBkòəq­�­�ª¿ōU 
 ÖNB+ʨ1

ŦʷVĪ¢­�¯U¿ōo˞@*Ř1ŦʷVB\MU¢­�¯¿ōUƍŅäo˞@_B+Ī¢­

�¯U¿ōVƸʺUˑ1cUcư1cUc0j_B+Ř1ŦʷU¿ōUƍŅäVŖ79œB<O

VŵQ9Qj_B+¿ō¢­�¯̰Uɲ̠͛�¨�y͜V*¿ōU´ɿŦƮo˞@M4j*EU

șɂåƅV��«��OĳWl*¿ōUß͏ƮUǌșO>l_B+<U}¯�NV*
	 ǧ¿ōN

c��«��VȨ̏ɬŴ>1__NB6*̗ƊV*��«��V¿ōǰ̰OOcRŖ79Qj*

¿ōʠƔ6Ò³Bk<OoʀĶ@_B+_G*ǌť@GȩȽUʚĽRñk¿ōUǝOòÓU¿ō
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UǝUȨoOlW*¿ōoɿɖN˞B<OcĦˇNB+Ö3W*ľ 
	 N � ǧƢRȩȽ6 
����%


'UʚĽRñk¿ōV � ǽN*EUɿɖV4hE �	͚OQj_B+<Uh2R*q­�­�ª

ƍŅoOk<ORhJM*˹ƅ6ȕʒRŖ79Qk<Oo̲8*¿ȾUɿ5i@>oɺj*ɿɖ

¿ōo˜2<O6N7_B+�

�

ľ �� q­�­�ª�s­�}¯ª¿ōUȚƘľ+�

�

�

�

ľ 
	� òə£�ªRhkq­�­�ª¿ōU 
 Ö+Éħ²ʐU ��	���͛4hE 
�		�͜UȩȽU


	 ǧ¿ō+ʨʷV � ¢­�¯UElFlU¿ōʭȆN*Ř1ŦʷVq­�­�ªƍŅä*ʶV˨

Ⱦä+�

�
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�������4M:MDL?6M<8OLPj'P d¹��

̐ȔQPNV*ń²ȩ̅ˣʦṞBk͉ɬQ͘˩ëƔUƱōoƩˣO@M1_B+@5@*ò

əŖȩoǝ°UȌŜ̰̻N¿ōBkRVŖőQˬʗ~��655j_B+Ŧ̼R*ȩ̅ƐN̛̰

q­�­�ª¿ōRɞ1ilM1kòəǝäȩ̅¿ō£�ªUȌŜ̰̻V4hE 
	 °N*á,U

Ȫɟ®ɤV˩ëN7_Dp+E<NăɞBkU6 ��
 ʙN˺ǫ@G�s­�}¯ªO12ƿ˝N

B+�

ɑR*ȂđńǤNķ͐OQk¤��R41MV*ùȩV̰̄RĮ5JMÚñBkUN*ʨ5Q

ńƞUČȆ6Ŗ7QƟ͊oµ3_B+<Uh2Qɘ̅U¿ȾRV*͘˩ëƔUǝä¿ō£�ªU

ăɞ6ƩˣNB+�s­�}¯ª¿ōNV*Ȩ̏ɬƑ1͍ňU¿ōoÒ˩ëƔ£�ªɞ1Mˬʗ

@*͘˩ëƔ£�ªUGbUǰ̰ɬRőĐBkç͉ŏɣȀÌoÔƸ@_B+<Uç͉ŏɣȀÌo

ăɞ@*͘˩ëƔ£�ªRhj*ɔ1͍ňo͘˩ëƔNˬʗ@_B+�

ľ 

 VEUh2Qq­�­�ª�s­�}¯ª¿ōUÖNB+<U�s­�}¯ª¿ōŦ͗N

V*òəǝä¿ō£�ª�ȌŜ̰̻ 
�����Rhk̛̰q­�­�ª¿ōUʭȆO*ǧǽòÓ͛��

°ȌŜ *͜ȂđńǤ͛ � °ȌŜ U͜͠KU˩ëƔUɥQk͍ňǝä¿ō£�ªoăɞ@_B+_C*

òə£�ªRhk̛̰q­�­�ª¿ōUĪ¢­�¯U¿ōo*ElFlĀǺȀÌ4hYç͉ŏ

ɣȀÌO@M*�� °ȌŜU͍ňǝä¿ō£�ªRhkq­�­�ª�s­�}¯ª¿ōo˜1_

B+ȟR*�� °ȌŜU͍ňǝä¿ō£�ªU¿ōʭȆoĀǺä®ŏɣäO@M � °ȌŜUǝäȩ

̅¿ō£�ªRhjq­�­�ª�s­�}¯ª¿ōo˜1_B+ľ 

 RVElFlUǝäȩ̅

£�ªRhk �� ǰ̰¿ōUq­�­�ªƍŅo˞@M1_B+òə¿ōUʭȆNV*¤��UÀ

ÖN0kRc55niC*ŘƍȳçUȩȽ6Ò9QiC*Ȃđ6]^±ȘQȩȽOQJM1_B+

<l6�s­�}¯ª¿ōNV*ŘƍȳȯŽńňOÉħƍ̪UÒȽ6ǫɹRʀ>l*ńňUɑƧ

6ˑ9˞ɘ>lM1_B+�

�

ľ 

� Ŧ͗���¡Nɞ1Gq­�­�ª�s­�}¯ª¿ōUˬʗ͍ňOȩȽU¿ōÖ+� Ƅ

hjòə¿ō͛
�� °ȌŜN˞ɘ *͜�� °ȌŜ*� °ȌŜ£�ªU �� ǰ̰¿ōUʭȆ͛� ¢­�¯

UƍŅä͜N*ȇʷVElFl �� °*� °Uˬʗ͍ňo˞B+�

�

q­�­�ª�s­�}¯ª¿ōUŎī*ŶńƦɛ6ˑ9˞ɘ>lkġ͉*EU˹ƅVŖ79
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Qj_B+Ò˩ëƔ£�ªU˹ƅR*͘˩ëƔ£�ªU˹ƅ͛ŶńƦɛU˹ƅ͜6ĊnkGbN

B+Ī¢­�¯ęɓU¿ōoăɞ@GŎīV*Ò˩ëƔ£�ªU˹ƅ6͘˩ëƔ£�ªNŐƋ>

l*ăɞˁRVÕ1R91ƱōOQJM@_1_B+<lRŰ@M*q­�­�ªƍŅoOkO

�r�6ɲȦ>lMȷ3*�|�ª6ȣj*ŦČɬQ¿ȾĦˇǰ̰oƖWB<O6N7_B+�

ľ 
� V*¤��ņUȩȽýƈ��¯­Uǰ̰ɬQőčRK1M*
	 ÀÖUq­�­�ªƍŅ

¿ōUƸʺo*˨ȾäRŰBkɲ̱ÛǝOĺƉÛǝN˞@GcUNB+Ŗ_5RV*ɲ̱ÛǝV

ǰ̰ɬQőč��¯­U͒ÐƮo˞@*ĺƉÛǝVEUőčUŖ7>U÷ɘƮo˞@_B+¤�

�ņUȩȽýƈ��¯­UőčU͒ÐƮ͛ɲ̱Ûǝ͜V*q­�­�ª�s­�}¯ªo˜JG

5P25R0_jØŞDC*� ǧʈƔ¿ȾĦˇN0k<Ooʀ@M1_B͛Ȳ��ɲ̱Ûǝ6 	��

oþk_NUǰ̰Nāť +͜ÇǤ*őčUŖ7>͛ĺƉÛǝ͜V*q­�­�ª�s­�}¯ªo

˜QJM1Q1òəq­�­�ª¿ōNVŦ̼U � ĈË³NB6*�� °ȌŜRq­�­�ª�s

­�}¯ª@GŎīNV4hE � Ĉ*� °ȌŜRq­�­�ª�s­�}¯ª@GŎīNV � Ĉ

Ë²÷ɘ>lM1_B+BQnI*q­�­�ª�s­�}¯ªRhj˩ëƔo͘9Bk<ON*

Ŵ>Q�}¯ªUɘ̅U¿Ⱦ6ǸČOQk<O6n5j_B+GH@*˩ëƔo͘9BkOˬʗ

̫6˘@9Ő3kUN*̆ɞŰČȆoh9ˀ3M˩ëƔo̢ZƩˣ60j_B+ŲȁɬRòəǝ

ä¿ōUǙĸd*¢­�¯ǝUŐĊRhJM*q­�­�ª�s­�}¯ª¿ōUʠƔĮ²oľ

k<O6N7_B+�

ǶƢRq­�­�ª�s­�}¯ª¿ōU̐ȔăɞRK1MǞɚ@_B+q­�­�ª�s­

�}¯ª¿ōUĪ¿ō͛¢­�¯͜RhJM*̊<j2kȩ̅ɒƵoɿɖɬR¿ōBk<O6N

7_B+Ī¿ōUʭȆo*ǝä̐Ȕ£�ªRñĉ@*ƥilGʭȆoʰˬûɚ@M´ɿŦƮoˀ

ƶ@G̐Ȕȩ̅ƱōoÔƸBk<O6ĦˇNB+Ö3W*1cIɧU¿ŮUŎīV*1cIɧɩ

ɜU}¯�Oɩɜ@Q1}¯�oý;M*Ċʗ@*ɿɖƱōO@MăɞˁRǔ×Bk<O6Ħˇ

NB+˶@1˺ǫVȟʙN˜1_B+�

�

�������*#+�

ȽǳĐƢc¿Ʋ>lk̰ȞɬQ¤��RhkùŒQPUˍɌőčRŰƪBkGbRV*ǧ,U

ȩ̅¿ȾU͘Ɣăɞ6̩ˣNB+q­�­�ª�s­�}¯ª¿ōV*hjŴ>Q�}¯ªUɘ

̅oˀƶ@Q6i*¤��ņUȩȽýƈo � ǧʈƔï_N¿ȾBk<O6ĦˇNB+q­�­�

ª�s­�}¯ª¿ōo*̐ȔUǝä£�ªOʫ`īnDlW*ɿɖɬQ̐Ȕȩ̅ƱōoÔƸB

k<O6N7_B+�

�
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�

ľ 
�� q­�­�ª�s­�}¯ª¿ōŦ͗R4;kq­�­�ªƍŅä¿ōU*¤��ņU

ȩȽ��¯­RŰBkɲ̱ÛǝOĺƉÛǝ+
	 ÀÖUƍŅ+�

�
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�����É��Æ�j)'4M:MDL?6M<8OLBO>'^©�

�º�,�PtHBL3U#�!�

�������(�+&�

q­�­�ª¿Ⱦdȩ̅�¯�U�s­�}¯ªoɞ1k<ON*͘˩ëƔUȩ̅¿ȾƱōo

ÔƸBk<O6N7_B+<lo2_9ăɞBk<ON*̐ Ȕ[ƠʑMilkĦˇƮ60j_B+

<<NV*˗1cIU¿ŮoÖR*ȩ̅�¯�U̐Ȕ[UăɞRK1MʩÆ@_B+ 

 

������5C�,�«& �!�

1cIɧV*r�61cIɧ˖RƴȈ@M̊7kɧȩN*˙ƖBkOŖƋQȻĢoǇ9Gb*

ǭ5iƯlilM7_@G+ɑRùŒNÒȽdÒǧɍ6ʲ9ŎīV*ʋUǅǂĉcƛ_j*ÒȽ

RhkùũO0nDMɧũcɩɜ@˟ũUǉŖocGi@_B+1cIɧo̲:RV*¿̲ɬQ

̐˛OOcR*ɩɜ6¿Ⱦ>lG̼UȦ˖ćUÕɞ6ČȆɬNB+E<N*Ȃđ̐Ȕ˳͗Ŏ͛ɘ

̐ɽȝȗȂđ̐Ȕɽʏ�­�¯͜NV*q¢��ȩ̅˨ȾƽUȩ̅�¯�oɞ1M*1cIɧU

2I*˗1cIUɩɜ¿Ůo˜2~­�¥¯�¯�¬|¨¡-BLASTAM.o 1988 ƎR̯ɩ@_

@G[8*9]+<lV*q¢��N˨Ⱦ>lkȩ̅ 4 ˣʦ͛ȩȽ*̫͂*͓*ǧɍǰ̰͜oɞ1M*

r�U˗UɆlǰ̰oǓť@*̚ʲɆlǰ̰6@71äő3kO-ƴȈĦˇƮ0j.Uǝŝ

͛1,2,3,4,10͜NʀBcUNB+ 

 

������4M:MDL?6M<8OLPj'É�HBL)'Ì©�

q­�­�ª�s­�}¯ª¿ō͛3.1 ʙ͜OV*q­�­�ªȩ̅¿ȾO12ƾȱU¿ȾʭȆ

o*ʨ51ʐ̰˩ëƔRŷ̯͛�s­�}¯ª͜@GcUNB+ǽʙNV*q­�­�ª�s­

�}¯ª�¯�o̐Ȕȩ̅ƱōO@MăɞBkŎīUăɞĦˇƮRK1M*˗1cI¿ŮoÖR

ʩÆ@_B͛ľ 13 +͜ 

 

ľ 13� q­�­�ª¿ȾʭȆRhk˗1cIɧɩɜɿɖ¿ȾUȖƫľ+ 

1 KUȩ̅¿Ⱦˬʗ͛ q­�­�ª¢­�¯ ȧ͜R�s­�}¯ªˬʗ*̐ Ȕ£�ªˬʗo˜2+ 

#0&0,/��*1(!
�

!
�� �
��
!

�%!
�

#0&0,/!
)$0'%1/!
��*1(�

-0+1���!
�� ��	.*/!
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������!
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<<NV*̔ ƎUȂđńǤNUÊ˞ɬQùŒƎN0k 2003 ƎŒŠoŰ̅O@Gq­�­�ª¿

Ⱦ�¯�oÕɞ@M*BLASTAM Uˬʗo˜1_@G+Ŧ͗Ű̅Ǻ̰V 2003 ƎŒŠU*ElFl

6 Ƿ 20 ǧ*6 Ƿ 30 ǧ*7 Ƿ 10 ǧ*7 Ƿ 20 ǧoĀǺäOBk 4 Ǻ̰&Ī 2 ̛̰O@_@G+¿Ⱦ

Ŧ͗UʭȆo*ĉšɬ�s­�}¯ªRhJMʐ̰˩ëƔo 1.25$͛ʤ 110km̰̻͜5i 5km ̰

̻R@G�¯�oɞ1M*BLASTAM N˗1cIɧUƴȈŚ̡ȀÌoȬb_@G+9 KU¿Ⱦʭ

ȆElFloɞ1M BLASTAM oˬʗ@*¢��¥ȧR-ƴȈĦˇƮ0j.UüɘĈīoȬb*

˗1cIɩɜɿɖO@_@G͛ľ 13 +͜Q4*<<NV BLASTAM UʭȆ6 1, 2, 3, 4, 10 U1C

l5N0lW-ƴȈĦˇƮ0j.O@_@G+ 

ŰɍɬQÀÖOQJG 6 Ƿ 20 ǧO 6 Ƿ 30 ǧoĀǺäOBkǺ̰oÖRʭȆoʀ@_B+2003

Ǝ 6 Ƿ 20 ǧĀǺäRhkʭȆNV*ƴȈŚ̡ȀÌUüɘɿɖUýƈ6*q¢��˨ȾäUʰˬɬ

�s­�}¯ªRhk 1km ¢��¥ȩ̅�¯�oɞ1MȬbGƴȈŚ̡ȀÌUýƈOǺ̰o̗A

M44aT±ˎ@M1_@G͛ÖO@M*ľ 14a +͜ElRŰ@M*2003 Ǝ 6 Ƿ 30 ǧoĀǺäO

@GǺ̰V*ɑRǺ̰UƢĕN¿ȾˍÓ6Ŗ79œlGGb*ƴȈŚ̡UýƈcˬʗRhkcU

O˨ȾäRhkcUONŖ79ɥQkǧ6Ŕ9Qj_@G͛ÖO@M*ľ 14b +͜ 

 

͛ͦ͜� 2003 Ǝ 6 Ƿ 20 ǧĀǺä*5 ǧɰUÖ� � ͛ͧ͜2003 Ǝ 6 Ƿ 30 ǧĀǺä*7 ǧɰUÖ 

 

ľ 14� q¢��˨ȾäRhjȬbGƴȈŚ̡ȀÌ͛a͜Oq­�­�ª¿Ⱦ�¯�Rhk˗1c

IƴȈɿɖUýƈ͛b͜ 
 

<liUĝĻV*ȩł̧ʽU¿ȾʠƔO̱Û@M1_B+5km ̰̻R�s­�}¯ªoŦǥB

kĆU¿Ⱦ�¯�Uȩł̧ʽo*÷˩Ȅ�¯�RhkŦ̼Uȩł̧ʽOȨ̏@_@G+Ȩ̏RV

q��©ɲ̱Rhkʐ̰ɲ̱Ûǝ͛Ŧ̼Uȩł̧ʽO¿Ⱦ>lGȩł̧ʽOoȨ̏BkGbR*

EUǰǺUƍŅɬQȩł̧ʽ5iU·ˁUƅNȬbGɲ̱Ûǝ͜oɞ1M*ȩł̧ʽU͒ÐƔO

@_@G+Ŧ̼O¿ȾUȩł̧ʽUÖO*·ˁUʐ̰ɲ̱ÛǝUǓʇoľ 15 Rʀ@_B+ 

2003 Ǝ 6 Ƿ 20 ǧĀǺäRhkȩł̧ʽUÖ͛ľ 15a͜NV*÷˩Ȅ�¯�Oq­�­�ª¿Ⱦ

�¯�ONh9ÐGȩł̧ʽoʀ@M1_B+·ˁUȩł̧ʽU͒ÐƔoʀBʐ̰ɲ̱Ûǝc*
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]OpPU¢­�¯6÷˩Ȅ�¯�O 0.6 ʈƔUɲ̱ÛǝoÞJMǓʇ@M4j*Ǻ̰o̗AM

ȩł̧ʽU¿ȾʠƔ6Ȩ̏ɬh5JG<Ooʀ@M1_@G+EU±ǤN*2003 Ǝ 6 Ƿ 30 ǧĀ

ǺäUÖ͛ľ 15b͜NV*Ŕ9U¢­�¯N 5 ǧɰË̳Rʐ̰ɲ̱Ûǝ6Ŗ79³6j*ȩł̧

ʽ6÷ɘ>lM1Q1<Ooʀ@M1_@G+BLASTAM Uýƈc*ȩł̧ʽUɲ̱6Ò³@G

ǰǺR˨ȾäOU±ˎƔ6³6JM1_@G+<liU<O5i*¿ȾUʠƔ6͘9*ȩł̧ʽ

ņU÷ɘƮ6͘1ǰǺRV*BLASTAM UʭȆcq¢��˨ȾäO̔1ʐ̰ýƈRQk<O6n

5j_@G+ 

 

͛ͦ͜2003 Ǝ 6 Ƿ 20 ǧĀǺä*ȩł̧ʽV 5 ǧɰUÖ 

 

 

 

  

 

 

͛ͧ͜2003 Ǝ 6 Ƿ 30 ǧĀǺä*ȩł̧ʽV 7 ǧɰUÖ 

 

 

 

 

 

 

ľ 15� ÷˩Ȅ�¯�Oq­�­�ª¿ȾŦ͗Rhkȩł̧ʽUȨ̏+ 

a, b OcR*Ƅľ6÷˩Ȅ�¯�RhkcU*¹®ĩľ6q­�­�ª¢­�¯͛ͣ¢­�

¯hj͠Koǃʝ͜RhkcUoʀB+|¨�V÷˩Ȅ�¯�Oq­�­�ª¿Ⱦͣ¢­�

¯Uq��©ɲ̱Rhkʐ̰ɲ̱ÛǝUǓʇoʀB+ 

 

�������2/&�

<<Nʀ@Gq­�­�ª�s­�}¯ª�¯�Rhk-˗1cIƴȈɿɖ.U¿ȾV*Ŧ͗

ȥ̹R0kcUNB+ÅƢ*q­�­�ª�s­�}¯ª�¯�UŦăɞ6ś_kO*PU9i

1Uɿ5>N0k5oʀ@GǣGQƞNUƱōǔ×͛ÖO@M*ľ 16͜6*BLASTAM oVAb

OBk̐Ȕȩ̅ý̪[cȴɞ>lk<O6Ǻơ>l_B+ 

 

 

�
�
�
�
�
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ľ 16� ˗1cIƴȈě̷Ɣ¿Ⱦ���U web ²NU˞ʀÖ+ 

q­�­�ª�s­�}¯ªȩ̅¿Ⱦ�¯�͛ 27 ¢­�¯*10km ̰̻ o͜ BLASTAM R̡ɞ@*

ƴȈě̷0joʀ@G¢­�¯UĈīo¢��¥=ORʀ@M1k+ 

 

 �
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�����É���;<AF�

�������(�+&Ý� ËÑX'S�NÙ�K<7'Ù*/3���0�½#(Þ�

<l_NRȂđ̐Ȕɽʏ�­�¯OŻƾɴʑŖšNõĭɽʏo˜1*ȂđńǤU̐ȔƤÀˁo

Ű̅R*st��r�o̗AM 
 ̛̰ï_NUȩȽU¿Ⱦʕoɞ1G-ȪʋȍŊʘɚ̂ƺƱō.

oǔ×@M7_@G͛�	
	 Ǝhj̐Ȕ˳͗���¡o±ːô̯@M4j_B+st��r��

�!!���������#�!� ��!��#�!���"������� +͜�

ȹȪʘɚRhkùũŰʖQPRV±ťUɂèǺ̰oˣBk<O5i*>iRǨ1ǰǺ5iÒ

Ƚ®͘ȽU©�{U͘_joǀǕN7kh2R*�	

 Ǝhjȩ̅ƐUėĉUcO*� ̛̰ï_N

U¿ȾƱōRhk̂ƺƱōo˳˜ǔ×@M1_B+� ̛̰ï_NU¿ȾƱōV*q­�­�ª�

s­�}¯ª¿ō͛ɿɖ¿ō͜N0j*±ːR0_j͕Ȉ`UQ1cUN0kUN*̂ƺƱōo

ý5jdB1˪˗N˞ɘ@ǔ×@M1_B͛̂ƺƱōV¢¯ª̧ßc@M1_B +͜�

�

�������� ËÑX*"'��'P �j3�V�!�*��

� ̛̰ï_NU¿ȾƱōRV*ȂđńǤòÓo 
�� ¢��¥RēþJMʀ@GȩȽ¿Ⱦ͛ � ǧƍ

ŅȩȽ͜OɿɖƱō͛ÒȽ*͘Ƚɿɖ͜60j_B͛Ȃđ̐Ȕɽʏ�­�¯Oȩ̅ƐUõĭɽʏ

RhjÔƸ@M1_B +͜�

͛
͜ȩȽ¿Ⱦ�

ȩȽ¿Ⱦ͛� ǧƍŅȩȽ͜V*Ȃđ̐Ȕɽʏ�­�¯6ÔƸ@G 
���¢��¥ȩȽƍƎä®ș

ɂåƅ͛Ű̅Ǻ̰V 
��
ͨ�	
	 ƎU �	 Ǝ͜Oȩ̅ƐU-ɥƊŗãǨǺ̂ƺƱō͛Ë³*Ǩ̂ .͜

Uxr�­�͛q­�­�ª¿ō5ińňȧUȩȽƍƎƅd̳Ȫ̫ƍƎȨo¿Ⱦ@G�¯�͜o

ɞ1MÔƸ@M1_B͛ľ 
� +͜�

 

ľ 
�� ȂđńǤ 
�� ¢��¥ȩȽ¿ȾäUÔƸǤȱ+�
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�

� ̛̰ïU¿ȾNV*ǫǧ*ǫƢǧUŗȩ¿ōUh2QʠƔUh1¿ȾVļ́NB6*ȩȽU

Ŗ_5QêĮQPoǀǕBk<OVĦˇNB+ľ 
� V*ÒȽ6͑˘N0JG*
��� ƎU � ǷǼ

oŰ̅O@M*£�ªRhk¿ȾŦ͗o˜JGʭȆNB+ĩU¿ȾʭȆo`kO*� ̛̰ĆUǰ

ɊN*ƄU˩Ȅä]PNV0j_Dp6*đǧǽo¹ƨO@GÒȽ6¿Ⱦ>lM1_B+<Uh

2QƱōRhj*1IǨ9ÒȽQPUîã6ý5lW*ùũŰʖRɜ5B<O6ǺơN7_B+�

 

ľ 
�� 
��� Ǝ � ǷǼU¤��ǰoŰ̅O@G*� ̛̰ïU¿ȾŦ͗ʭȆ͛� ǧƍŅȩȽ +͜�

 

͛�͜ɿɖƱō�

ɿɖƱō͛ÒȽ*͘Ƚɿɖ͜V*Ī¢��¥RK1M*ȪʋUÒȽ®͘Ƚ[UƟ͊6Ʒƫ>l

kȩȽUɿɖNB+˞ � RʀBh2R*ÒȽUŋɂV �	'Ë³O@M1_B+� Ƿ¹ǩ5i � Ƿ

²ǩR5;MȩȽ6 �	'hj³6kO*˓ʜUɩ˅̽ũ6̊<j*Ĥʜ®Ĥʠ6ȡƊR˜nlQ

1QPUɚɠ5i*Ģ̫6˘@9³6kě̷Ʈ6͘_j_B+_G*͘ȽUŋɂV ��'Ë²O@

M1_B+� Ƿ²ǩ5i � Ƿ³ǩR5;MȩȽ6 ��'Ë²RQkŎī*͘ȽɪɎ̽ũRhjĵ̈

6Ò³Bkě̷Ʈ6͘_j_B+�

˞ �� ȪʋÛƺȩȽ+�

%'�
:!(,�

>�#;��?�
��	��30� �8�

� &�$�
 �&�$�

>�7� '@�7'

�?�

������ <��642� +)91���

� &�$�

>�7'?�
������ <��642� +)91���

� &�$�
 �&�$�

>�7'@5/�'?�
������ =,5/<�� "�*
.-���

�

�
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ľ 
� V*¤��RhkÒȽ6͑˘N0JG*�		� ƎU � ǷǼoŰ̅O@M¿ȾŦ͗o˜JG

ʭȆNB+ƄUƍƎäOȨ̏BkO*ÒȽɿɖ6Ŗ79*ÒȽU©�{6ƍƎhj͘_JM1k

<O6n5j_B+ĩUŦȰäV<UǰǺRŰƪ@GŦ̼UȩȽUýƈNB+ȪʋUÒȽ̽ũ6

Ʒƫ>lk �	'Ë³Uƽo*͇ ʢU˒Nʀ@M1_B+<UÀÖNV*¹řUɿɖ¢��¥U �	�

Ë²RɷɰBkO*ŦȰN �	'Ë³Uńň65Qjǎ3il*
	͚Ë²RɷɰBlW]^ʴʾ>

l_B+<Uh2RƍƎUɿɖOȨ\MÒȽ͛͘Ƚ͜ɿɖ6Ŗ71ŎīRV*
	͚d �	͚Uh2

QŴ>1ɿɖNcȲƳ6ƩˣQŎī60j_BUN*<UïUɒȰRȲɰ@KK*1?O12ǰ

RȹȪʘɚQPUŰʖ6N7kh2RɂèBkU6h1Oˀ3il_B+�

�

�

ľ 
�� 
��� Ǝ � ǷǼU¤��ǰoŰ̅O@G*� ̛̰ïU¿ȾŦ͗ʭȆ͛̂ƺɿɖ +͜�

�

�������S�K<7#Ù�K<7'Å��j3ÍW�!�*��

� ̛̰ï_NU¿ȾƱōRhk̂ƺƱōV*� ̛̰ï_NU¿ȾƱōUɑƮoˀƶ@M*
 ̛̰

ï_NÛƺƱō͛ȍŊʘɚ͜UˡċɬQƱōO � ̛̰ï_NÛƺƱō͛ÒȽ*͘Ƚɿɖ͜U

`UęɓUƱōU � Koǔ×@M1_B+�

͛
͜
 ̛̰ï_NÛƺƱō͛ȍŊʘɚ͜UˡċɬQƱō�


 ̛̰ï_NU¿ȾƱōoɞ1GȍŊʘɚÛƺƱōNV*ɜ˅£�ª5i¦¯�UŀŎNU

ɜ˅ȥ̹o¿Ⱦ@*Īɜ˅ȥ̹NÛƺȽƔocORÒȽ*͘ȽU©�{60kŎīR̂ƺƱō

oǔ×@M1_B+
 ̛̰ï_NRÒȽ*͘ȽU©�{60kŎīRV*>iR � ̛̰ï_NU
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¿ȾƱō5iÒȽ*͘ȽU©�{60k5ôƺƱōO@Mǔ×@_B+BQnI*ÒȽ*͘Ƚ

U©�{6 � ̛̰ï_NʱʲBkŎīRȲƳoÜ@*ǨɰUŰʖoʑMkāǢǾǡO@MȴɞN

7kh2R@M1_B+�

ľ �	 RʀBh2R*ÒȽ͛�	'Ë³ *͘͜Ƚ͛��'Ë²͜ÛƺƱōV*ÒȽ*͘Ƚɿɖ6 �	͚

Ë²UŎīRǔ×@_B͛ɿɖOŦȰüɘ͎Ɣ5iŋɂoťbM1_B +͜GH@*͘ȽÛƺƱ

ōR41MV*� Ƿ³ǩ5i � ǷRV ��'Ë²Uɿɖ6 �	͚OQk<O6]OpPQ1Gb*ÿ

jģj̡ǺʕRȴɞBk<Ooˀ3*q­�­�ªƍŅUƍƎƅ6�
��'Ë²OQkŎīR̂ƺ

Ʊōoǔ×@M1_B͛ȩ̅Ɛ5i͘ȽUɥƊŗãǨǺ̂ƺƱō6ɩ˞>lk«�ªR̔1ȀÌ

N̂ƺƱōoǔ×@M1_B +͜��

�

ľ �	� 
 ̛̰ï_NÛƺƱō͛ȍŊʘɚ͜UˡċɬQƱō+�

�

͛�͜� ̛̰ï_NÛƺƱō͛ÒȽ*͘Ƚɿɖ͜U`UęɓUƱō�

� ̛̰ï_NÛƺƱōU`UęɓUƱōNV*ÒȽ*͘Ƚɿɖoý5jdB1˪˗N˞ɘ@

ǔ×@_B͛˞ 
 UÒȽ*͘Ƚ̽ũUě̷ǺR̂ƺƱōo¢¯ªŅß@M1_B +͜�

ľ �
 RʀBh2R*ÒȽ͛�	'Ë³ *͘͜Ƚ͛��'Ë²͜ÛƺƱōV*ÒȽ*͘Ƚɿɖ6 �	͚

Ë²UŎīN*Q45K*ÒȽ*͘Ƚɿɖ6ƍƎUüɘɿɖhjŖ71ŎīRǔ×@_B͛ɿɖ

OŦȰüɘ͎Ɣ5iŋɂoťbM1_B +͜�	͚UŴ>1ɿɖNcƍƎUɿɖOȨ\MÒȽ*͘ Ƚ

ɿɖ6Ŗ71ŎīRȲƳoÜ@*ǨɰUŰʖUāǢǾǡO@MȴɞN7kh2R@M1_B+�



 

 25 

�

ľ �
� � ̛̰ï_NÛƺƱō͛ÒȽ*͘Ƚɿɖ͜U`UęɓUƱō+�

 
�������*#+�

ǽʙNʩÆ@_@G̐Ȕǘǖ���¡͛ľ 22͜V͝¦¯�ɪ̭oBlW͝PQGNcɋǡNă

ɞN7_B͛ st��r���!!���������#�!� ��!��#�!���"��������5i¦¯�ɪ̭6N7_B +͜

Ǩ1ǰǺ5iÒȽ®͘ȽU©�{U͘_joǀǕN7kh2R*st��r�4hY¢¯ªRh

jƱōǔ×o˜JM1_BUN*ȹȪʘɚQPUŰʖoŦǥBk̼UāǢǾǡU 
 KO@M=ă

ɞ@M͋;lWOƬ1_B+�

 
ľ ��� ̐Ȕǘǖ���¡͛st��r���!!���������#�!� ��!��#�!���"������� +͜� �
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���´2/&�

<U�­�«��V*Ŗš*̐Ȕɽʏȝ̱*ȩ̅ȝ̱6ėĉ@*ȂđU̐Ȕ͛ʋÔ͜UńəȽ

ǳĐ̡ƪʖoģj_ObGcUNB+ńəȽǳĐ¿ȾŦ͗ʭȆo�s­�}¯ª@*ńňUȽǳ

Đ¿Ⱦ�¯�oÔƸ@*̡ƪʖoȓ˭@_@G+öūV*ȩãUƍŅɬɒƵUőĐ[UŰƪO*

ȩãőčRŰûBkGbU̐Ȕȩ̅ƱōU͘ƔăɞU 2 ɊNB+ 

1 ʙNcǵ1G̗j*ńəȽǳĐ¿ȾRV*Ș,Q´ɿŦƮ6ȣ>lM1_B+_G*ȽǳĐ

RhkƟ͊VńňRhJMɥQj*ńňUȽǳĐ¿ȾV±Ÿ́@9´ɿŦƮcŖ71*Oˀ3Q

;lWQj_Dp+ȽǳĐ¿ȾUʠŭĐoV5j*̡ƪʖc̺ǰàȡ@M19Ʃˣ60j_B+ 

ńəȽǳĐ6ńňʁÍRµ3kƟ͊VG1[pˢ̿NB+<UGb*ȽǳĐ̡ƪʖcŔźRn

Gj_B+ńňUķ͐VńňNˀ3M19<O6ŖþN*EUGbRV*ńňR4;kțU̚Ǘ

6ŖÀNB+ǸČQ̡ƪʖoǔȎBkGbRV*ɝŤšdš̼*ɥȔʊ̰NŨ˿o±Ÿȹbk

Ʃˣ60j_B+ 

ńəȽǳĐ¿ȾƱōońňUɩŷRƠʑMkGbRV*EcEc*ǧ,Uȩ̅¿ȾoǸČȴɞ

N7kŋɯ6ƩˣNB+ȩ̅¿Ⱦƿ˝UɩŷV͑˘N0j*¿ōoȴɞN7kʚĽVɿŦRƑ6

j_B+ɿɖ˞ɘ6ĦˇOQkq­�­�ª¿ōcƣ,Rô̯6ś_jKK0j_B+ȩ̅�¯

�V��|�¯�UǰÊo̓3_B+ˌŖQȩ̅¿Ⱦ�¯�5ińňRƠʑKƱōoƙ7üBG

bU͘Ɣăɞƿ˝6_B_B̩ˣRQj_B+ 

 

ÄÈ�

<U�­�«��V*ȩãőč̡ƪɽʏǓ̜�¬|¨¡-ȂđńňU¤��OøŠ£­�¯­

Uï̜ɬ�s­�}¯ªɽʏ.UɽʏƸȆOȘ,Q̃˿RŋL1M1_B+_G*òəȩã£�

ªRhkȽǳĐ�¯�U�s­�}¯ªRV*ȂđŖš�r�¯�ru­��­�¯U�¯�¯

~­�¥¯�oăɞ@_@G+ĭ�­�¯̱ÛĪÑUǸɮQ=ǌųO=ėĉRƴ́1G@_B+

ǽɽʏNÕɞ@Gȩ̅Ɛ�¯�-̛̰¿ō�¯�.Vȩ̅ƐO͛ʁ͜ǧǽȩ̅šÍUɽʏėĉU

ȇʫ`N0k-ȩ̅ɽʏ~­�¯�q¡.o̗AMǔ×>l_@G+ 
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©ÂÀÃ�

• òəȩã£�ª 

òəȩã£�ªV*Ŗȩ®ȶȳ®̶͉®̓ȫQPUőĐo*ȵÓĉš®ĉš®Đš®ɐɚš®

ɜɐšQPUǤʈƘoɞ1M˞ɘ@*ńə˦ȚNUȩão� ¥«¯�§­Bkǝɚ£�ªUʵ

ʆ+ńəȽǳĐU¿ȾdĝĻUǓťQPRɞ1il*ȩãőčṞBkǛƓ̰��ª͛IPCC͜U

ōıǵUȋǈOQkɽʏƸȆRcǝŔ9ăɞ>lM1_B+ 

 

• ͍ňȩ̅£�ª 

͍ňȩ̅£�ªV*Ŗȩ®ȶȳ®̶͉®̓ȫQPUőĐo*ȵÓĉš®ĉš®Đš®ɐɚš®

ɜɐšQPUǤʈƘoɞ1M˞ɘ@*ɷɰBk͍ňöUȩ̅o˶ʨR� ¥«¯�§­Bkǝɚ

£�ªUʵʆ+̲Ɉȩ̅Ʊōʕoǔ×BkGbRɞ1ilM1_B+ 

 

• ��©v�

ŲȁUȩão¿ȾBkGbRɞ1kGbUʁÍUőĐUƲťU<O+ɑR*ȽŧČȆx�Uǐ

ü̫RK1MU��©vo*ǐü��©vO˪1_B+ǐü��©vU¹N*ɑR IPCC U-ǐ

ü��©vṞBkɑĂōı͛ Special Report on Emission Scenarios .͜6ǔȎ@GcUo SRES

��©vO˪1_B+ȩ̅ƐU-ńəȽǳĐ¿ȾƱōʓ 8 Ɔ.Rɞ1ilM1k SRES ��©v

V*EU¹U±K SRES A1B ��©vNB+<U��©vV*͘ƔʬȺƸ̮6ʲ7*ńň̰Ȍƅ

6ʹŴ@*ǣ@1ƿ˝6ƭ̘Rųñ>lkǻȁʁÍN*òMUu�ªz¯ɁU�¨­�o̩˧B

kO12*ʁÍőĐoƲť@GcUNB+<U��©vUÇR*Ą́ĐɉʦUǐüoȻŵ>DM

19ʁÍoƲť@G��©v*0k1V*Ą́Đɉʦǐü̫6Ő3M19ʁÍoƲť@G��©

vcŞŃ@_B+ 

�

• ĉšɬ�s­�}¯©­| 

ǝäȩ̅£�ªoɞ1G÷ˬʗRhk�¯�U˶ʨĐU<O+Ò˩ëƔUòəȩã£�ªRh

kŖ˦ȚŎUˬʗʭȆocOR*0k͍ňRK1M*͘˩ëƔUńƞʕoñĉ@M÷ˬʗBk<

Oo˪1_B+<lRhj*ǌť@G͍ňRK1M*³̥ŏɣUɒƵRŖ79ØŞ@GŴ>Qɘ

̅o˩ëBk<O6N7_B+ȽǳĐ¿ȾRK1MV*òəNˬʗ>lGȩãUőĐ6*ɷɰB

kńňNVPUh2Rɘlk56n5kh2RQj_B+ 

  



 

 28 

ÛQÏÜ���� G@;J�ÆBO>&-0º�,�«¬§Ö±¤'�r�

� ȩ̅�¯�U�s­�}¯ªV*¿Ⱦ�¯�R̴iC*Ö3W̝ğUȩ̅�¯�Rcɞ1k<

O6N7_B+<<NV*̝ğUȩ̅�¯�o�s­�}¯ª@Măɞ@GÀÖoʩÆ@_B+ 

� AMeDAS Uȩ̅˨Ⱦ�¯�o�s­�}¯ª@G 1km ¢��¥ȩ̅�¯�oÔƸ@*<U�¯

�oɞ1M*̝ğ 34 Ǝ̰U 1km ¢��¥ęÑNUȂđòňU˗1cI¿Ůˬʗo˜1_@G+

<UʭȆo˗1cIUɩɜŦʺOȨ̏Bk<ON*BLASTAM Rhk˗1cIƴȈUǓťʠƔo

̮Ǻɬ*ʐ̰ɬRȓ˱Bk<O6N7kh2RQj_B+<<N˜JGȩ̅�¯�U 1km ¢��

¥ĐV*ǝä£�ªRhkĉšɬ�s­�}¯ªNVQ9*Ƕ̔̾Uq¢�� 4 ńɊU˨Ⱦ�¯

�R̎̀RȨÖ@GöǍˬʗ͛ ʰˬɬ�s­�}¯ªU±ʊ o͜˜JMÔƸ@GcUNB(ľ 23)+

ȩȽRK1MVș͘Rhkˡȡo˜JM1_B6*ElËœUȩ̅ˣʦRK1MVęʥQöǍä

NB+ĉšɬ�s­�}¯ªRȨ\M̮Ǻ̰U�¯�UÔƸ6ūǬN0kGb*<UǤȱoɞ1

_@G+ 

 

 

 

 

 

 

 

ľ 23� ʰˬɬ�s­�}¯ª�¯�Rhjˬʗ@G BLASTAM UȖƫľ+ 

� ľ 24 RV*1km ¢��¥=O͛̐ɞńU0k¢��¥U`͜U BLASTAM ƴȈŚ̡ȀÌ(1-10)

U 34 Ǝ̰Uüɘɖoʀ@_B+Řƍȳç*ɑRĘ̥N͘9*ǧǽȶç4hY͇ȑɴNÒ9QJM

1_B+1cIɧVůɍ®ŔȿȀÌNʻȤBkGb*¤��UƟ͊6Ŗ71Řƍȳçdȩãšɬ

RȐ͂ĆʷR̔1Ę̥NƴȈŚ̡ȀÌȨɖ6͘1<O6ĝĻO@Mˀ3il_B+±Ǥ*ǧǽȶ

çNV¤��İ̉ǰRcɲŰȿƔ6Ȩ̏ɬÒ1<O*_G͇ȑɴNVȩȽ61cIɧUɩɜRO

JMÒB8k<OQP5iƴȈŚ̡ȀÌȨɖ6Ò9Qk<O6ˀ3il_B+ 

� ľ 25 V*ˬʗNƥilGƴȈŚ̡ȀÌUüɘɖUƎ,Uőčoʀ@_B+ùŒƎ͛1980, 1983, 

1993, 2003 Ǝ R͜üɘɖ6͘9*ǲŒƎ͛ 1978, 1994, 2004 Ǝ R͜Ò1<O6˷bil_B+_G*

ùŒƎNQ9OcƴȈŚ̡ȀÌUüɘ6Ŕ1Ǝcǜ˥>l͛1979, 1991, 1995, 2006 Ǝ *͜<liU

ƎRV*ƛ1͂UǋʲdÒǧɍQP6Ɵ͊@M*͘1ƴȈŚ̡ȀÌoʀ@GOˀ3il_B+ 

� ȟR*1km ¢��¥ęÑNˬʗ@G BLASTAM UʭȆo*Ŧ̼R˨Ⱦ>lG˗1cIUɧũ͉

ʎɖOɴ=ORȨ̏@_@G͛ľ 26 +͜ɑR1cIɧUɩɜ͎ƔU͘1ŨŇɴOʃſɴRK1M

`kO*͎ƔUƋRƅV˥ilkcUU*�¯{V͈ƊRˑ9±ˎ@M1_B+<UʭȆ5i*

ȩ̅ˣʦ5i˗1cIUƴȈě̷ƔoǓťBk BLASTAM V*ťƮɬR˗1cIUƴȈě̷Ʈo

4G?<&-0¡BO>� ��� G@;J&xÐÛÇÔ&-0[�Ü� 
�	
�	� Á³�



 

 29 

ʀ@M1kO˪3_B+͛ GH@*1cIɧUŦ̼UɩɜRV*ǅǂƮĵʊUųñd̐˛UǙˑQ

P*ǰÊRhJMőĐBkˣĻc0j_B+͜  

� <Uh2R*q¢��NUńɊ�¯�o˩ëƔU͘1¢��¥�¯�R�s­�}¯ªBk<

ON*ȩ̅ˣʦ5iǓť@GÀ̅U͉ʎoƥGj*ńňƮoǀǕ@GjN7kh2RcQj_B+

<lic*ȩ̅�¯�o�s­�}¯ªBk<ORhkăɊU±KO13_B+ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ľ 26� ŨŇɴOʃſɴR4;k BLASTAM ƴȈŚ̡ȀÌüɘɖOɧũ͉ʎɖUǰ̰őĐ+ 

Ŧʷ6 BLASTAM RhkƴȈŚ̡ȀÌUüɘɖ*ɾʷ6˗1cIɧũ͉ʎɖoʀB+ 

˗1cIɧũ͉ʎVȒɐ̲ɦėÍ*ȪʋÔÈ͉ʎV̐ȅȪɝʰˬRhk+ 
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10	���� 1-4	����

ľ 24 � 1978 Ǝ ͨ 2011 Ǝ R 4 ; k
BLASTAM ƴȈŚ̡ȀÌüɘɖýƈ(%)+ 

ľ 25� BLASTAM ƴȈŚ̡ȀÌüɘɖUƎ,ő
č(1978ͨ2011 Ǝ)+ 

��oÌ�R]¥¤ÛÚÜ�
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