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Promotion of Scientific Research on Climate and Earth System 
Sciences Using Aircrafts 
 

�ĨŢ 1 *ʤȕĘ÷� 2ʤƜŲęưĶɃǶȲɖĎƴǧ�ʒʟʃʡ3 
 

ñÿĥǂ��Ɇʤñÿ}ĥG��ɀñÿƜŲ����ɀɀɑɃʤñÿ�Ʀ�ǁɅ}rŧűƳŔʏɱ

ɷʡʉʙʟ 2020ʢƩǦɚPłʣɃ�ȰʤÆȥm9ɀɂɖqŌưĶ�ŒɅƜŲęɚ�0Ȱʤ}ĥʤĲĭ

ɂɁȲɋȾɅqŌŬ�8ǫɚĖëȰȸĥ(ʠqŌɯɱɻʑŬ�ŧűɚØǟȲɖɀȠȡƳŔɅÛċɚƥ

ȻȸțÿƳŔɆñÿɅȕȠưĶÊƦɚİȤȰʤ10 §ǵɅƳŔŚɂƜŲęưĶŧűʠęeǴŗʠ�Ā

ƘÅɚ�ŋȲɖțȶɅȸɐɅưĶęɅ3[<ŒʠǡŒ�=ɚŨųȲɖțɍȸŀ�ęɅqŌưĶ<Œ

ɑØȰǟɐɖțÿůȿɆÿƳŔɅđƫɚƃ�Ȱʤ�´ȮɔɃƳŔɚådȰȾȠȨȸɐɃ}ĥG��Ʌ

śȮɍȤɔɅ£üɒÂƬɚ¶ɖȦȻȤȪɀȰȸȠțɓɕƸȰȠƳŔɃȼȠȾɆʤ��Ʌĥǂ��Ʌʌʡ

ʑʋʡɰȿ2ǴȰȾȠɖƳŔøɚPƖɅȬɀțʢȝĥǂ��ȗ ƜŲęưĶȞȿĎƂȲɖȬɀɑVƙʣ 

https://www.metsoc.jp/2019/03/07/14824 
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qŌĵöGɚ^ɏqŌŎwɅzGȥ½ǜɃǟƥ

Ȱʤ�ǵŪ�ɒĦʠȒſ!ƉɂɁɅŐİtŝɃ}Ȧ

ɂ°Ȋɚ�ȢȼȼȟɖțȰȤȰɂȥɔʤqŌŎwzG

ɅōƱɀ
ĶɅǱɀɂɖʤĵ�Cąĥ�ɅĻªɒɡ

ɜʝɶʛʠȅŽɅŽ²ʠG�ƅÅɂɁɅʐɨʝǬɅƜ

ŲęȤɔɅş×ưĶȥ�ǎȰȾȠɖțŇɃñÿɃɆ

qŌưĶ�ŒɅƜŲęȥ�pȰɂȠȸɐʤȬɗɍȿ

'ȜɅŧű
ŸȿƜŲęɚʜʟɷʛȲɖȤʤ�mɅ

ưĶęɃęeɚáǕȰʤŠ
ɕȲɖ¯ȿɅëŅŚɂ

ưĶɚȲɖȬɀȰȤȿȦɂȤȻȸțȬɅȸɐ'ȜɅʉ

ʝɰɠɨɽȿɆŧűÅąȥ¶ɔɗȼȼɑʤñÿȥưĶ

ɚÎ®ȲɋȦɜɰɜȿɆĥ(ʠqŌɯɱɻʑŬ�ŧ

űɃ�VĚɂ�ƀŚɂƜŲęưĶȥ�îȮɗȾȬ

ɂȤȻȸț�íɃȣȠȾʤñÿɅƜŲęưĶÊƦɆ

�ŕɅɽɺʉʜʊʛɃȟɖɀȠȢɖțȬɅȸɐmǽŪ

�ȤɔʤưĶɅŲřsɀɂȻȾȠɖɜɰɜȿɅƜŲ

ęưĶɆñÿɅǇEɀȰȾƫƽȮɗȾȠɖțɍȸɜɰ

ɜɀɀɑɃ½ĺɂĥ(ʠŎwzGȥǟɏHĐȿɅƜ

ŲęưĶɃȼȠȾɑʤȕȠưĶÊƦɚɑȼñÿɅǆ

ŉɃý³ȥ�ȴɔɗȾȠɖț 

mǽŚɂňĪɚƬɗɇʤĜżȿɆƜŲęɆqŌ

ưĶɃ�VĚɂÉġɀȰȾŨųȮɗȾȣɕʤ|ȨɅƜ

ŲęɚÈûʠİŒȲɖȬɀɃɓɕʤ}ȦɂÅąɚȟȫ

ȾȦȾȠɖțǘ§ȿɆȉmɒWķɑʤȶɗȷɗ}ĥ

ɒWȐɅƜŲęưĶɚƥȻȾȠɖțƜŲęưĶɆȋ

ŲɒŹ=ŲsɅcȍȥȟɖȸɐʤɜɰɜƿmȥJ@

ȰȾƜŲęưĶɅmǽǞâ�=ɚĒŻȲɖȬɀȥº

ƫȿȟɖțȬɗɔɅƚŁŬ�ŚʠŪ�ŚňĪɒʤñÿ

ɅưĶÊƦɅÅŃªȤɔʤ�ȬȶqŌưĶ�ŒɅƜ

Ųęɚ�0ȲɋȦõýȿȟɖț� ŚɂƜŲęưĶ

Ȥɔʤ�ƀŚɂƜŲęưĶɀȠȡʤǊŚɃìȰȠŧű

ɊɅǒÜȥºƫɂġǼɃĂȾȠɖț 
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ÿŧűɅŞŚɆʤəȥm9ɀɂɖqŌưĶ�ŒɅ

ƜŲęɚ�0Ȱʤ}ĥʤĲĭʤčŐʤȄħʤl�q

ŌɂɁɅȲɋȾɅqŌŬ�8ǫɚĖëȰȸʤĥ(ʠ

qŌɯɱɻʑŬ�ŧűɚȑǑŚɃØǟȲɖȬɀȿȟ

ɖʢkʦʣțȮɍȯɍɂqŌŎwzGȥȏpGȰȾȠɖ

�ȿʤqŌŬ�ɆʤʏɨʝǬʠɯɱɻʑɅÔɖƛȠɅ

ōƱɅȸɐɃʤʐɨʝǬʠƁǢŮɅōƱȥ�VĚɂġ

ǼɃȦȾȠɖțǿ�ǃȃɒWȐɀȠȻȸ}Ȧɂɱɪʡ

ʛɅŋǂɚĊÿŚɃōƱȲɖȸɐɃɆʤȅŽʠȃŽ

ɀȠȻȸʐɨʝǬɅÔɖƛȠɚōƱȲɖȬɀȥºƫȿ

ȟɖțĥǂʠĥ(
ĶʓɼʛɆʤȅŽɅèĻªɂɁ

ɅʐɨʝǬɅõǵzGɚƨȲíŮ¬ƒȿĒÅȮɗȾ

ȠɖȤɔȿȟɖțȶȰȾqŌɯɱɻʑɀȠȡɑɅɆʤ|

nɅʐɨʝǬɀƪȁɂʉʝɳɱɅƍ�ɀȰȾÅɕųȻȾ

ȠɖȤɔȿȟɖț 

� ƧôȿɆưĶȿȦɂȠ}ĥ�ɅʐɨʝǬɚʤ

ȕª8¢ɍȿ^ɐȾưĶȿȦɖɅɆʤƜŲęɅɎȿ

ȟɖțɍȸ 100m ��ɅqŌɅƨ�Ŏwzèʢʐɨʝ

ǬʣɅ©s8¢ɑʤƜŲęȤɔȿȰȤưĶȲɖȬɀȥ

ȿȦɂȠțȬɅɓȡɃƜŲęưĶɆʤKɂɖưĶžª

Ʌ]�ȿɆɂȨʤ1ȨìȰȠưĶǬɚ¶ɖÉġȿȟɖț

ȲɂəȺʤqŌŬ�ȥȝìȰȠţȞɚÒȼʤȬɀɃɂɖț

ÿŧűȿɆʤʐɨʝǬɅōƱɃtȽȨqŌʠĥ(ɯɱ

ɻʑɅōƱɀȠȡʤqŌŬ�ɅʄʙɸɞʑɯʇɽɚŞ

ÓȲț 

ÿŧűȿɆqŌưĶ�Œęɚ�0Ȱʤ10 §ǵɅ

ƋƌŚưĶɚ�îȲɖțȬɅȬɀɃɓɕ� ŚưĶȿ

ɆɂȨʤ�ƀŚɂưĶʠŧűɀȠȡǊŚɃ1ȨìȰȠ

ŧűɚ�ŋȲɖțȲɂəȺʤǲýʅɰʘʟɃtȽȨư

ĶʠŧűɚVƙɃȲɖɀɀɑɃơÉŧűƗɅƘÅɚ

�ŋȿȦɖțÿŧűȿɆʤqŌĵöGɅMD@ȿȟ

ɖȝĵ�Cąĥ�Ȟʤĥ(zGɅù}�Ũ�ƫiȿ

ȟɖȝɡɜʝɶʛʠȅȞʤŪ�ŚɞʟʄɨɽɅ}ȦȠȝW

Ȑʠǿ�ǃȃȞɂɁɅ}ĥŬ�ɅǪƫƼȍɃȼȠȾʤ

ƜŲęưĶɚØǟȰȾƱĩɚŞÓȲțɍȸĲħɒĲ

ƠʢʉʙʟɨɽʟɂɁɅÓĔʣɅĲĭưĶʤ'ȜɅČ

ĄɒʃɞɣʏɱɂɁɅǻ�čŐưĶɂɁɚ�îȲɖț

ȬɅɓȡɂqŌŬ�ƿ8ǫɅ�ƀŚɂưĶɃɓɕʤɜ

ɰɜɒHĐȿɁɅɓȡɂqŌŎwzGȥȣȦȾȠɖ


\[�*-H)( 
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ɅȤʤȶɅŋňËÝɀʒɤʀɲʑƱòɚŞÓȲțȮɔ

ɃqȇʠĮīʠįĦʠoŦĽ�ʠļ�fļɂɁɅĽ�

õɃȣȠȾʤęDŚɃňĪɚËÝȲɖȸɐɅưĶÊ

ƦɑǴŗȰʤǷĽʠĴĽɃɑǆŉȲɖț 

ÿŧűȿɆ'ȜɅqŌŬ�ɚŗ�ȮȴɖɀɀɑɃʤ

ƜŲęưĶɚǓɀȰȾȮɍȯɍɂɭʈɯɱɻʑȤɔɂ

ɖqŌɚɈɀȼɅɯɱɻʑɀȰȾƊZŚɃōƱȲɖɀ

ȠȡʤìȰȠŧűɅĆƅɎɚŞÓȲțȲɂəȺƜŲ

ęưĶɃɓɕŋǂɅŗƬɒʒɤʀɲʑɅōƱɚǟɐʤ

� ƧôưĶɒè)ʓɼʛƳŸɑƊZGȰȸĥ(ʠ

qŌɯɱɻʑŬ�ŧűɚŞÓȲțȶȰȾȶɅȬɀɃɓ

ɕĽ�ɅËÝʠ
ĶžªɅ]�ɂɁɚ�ŋȰʤǷĽʠ

ĴĽʤȟɖȠɆǤ»ŷʠƎaŷɃǆŉȰȾȠȨțȶȰ

Ⱦ SDGʭɊɅǆŉʤȲɂəȺqŌŬ�ɅŪ�Ś�`

ɚąȸȰȾȠȨȬɀȥʤÿŧűɅ7TɀȰȾŞÓȲɑ

Ʌȿȟɖț 

 

^[��,�*- 
ÿŧűȿŇɃ}ȦɂÅąȥý³ȮɗɖɅȥ}ĥ

Ŭ�8ǫȿȟɕʤ}ĥG�8ǫɊɅ}Ȧɂǆŉɑý

³ȮɗɖțIPCC ɅŶ 5 ěu_øɃɓɖɀʤĥ(zG


Ķʢæ�­=@ɒĥ(ÃªʣɅù}�Ũ�ƫiɆ

PM2.5 Ƀ�ƨȮɗɖɡɜʝɶʛɀȅȿȟɖț� Ƨô

ưĶȿ¶ɔɗȸɡɜʝɶʛɅ}ĥ�Ű8ǬɚƬɖɀʤ

ɜɰɜɆɡɜʝɶʛɅȕĻªȋsɀɂȻȾȠɖțȰȤ

ȰȬɗɔȥʤqŌɚ6ȲřȠɡɜʝɶʛɂɅȤʤAń

ȲɖȖȠɡɜʝɶʛɂɅȤʤ� ƧôưĶȿɆ:;

ȿȦɂȠțɡɜʝɶʛɅG�ƅÅɂɁɅʐɨʝǬɀʤȶ

Ʌȕª8¢ɆƜŲęȿɅɎưĶVƙȿȟɖț 

ñÿɆù/ŴɅ}ĥŬ�ưĶɅÊƦɚɑȻȾȠ

ɖțŇɃʤèɿʁʒʡɽʛȤɔèʐʚʒʡɽʛɍȿɅ';

Ž�ɅG�ƅÅʠņōŇ¾ɅĶ�ÊƦɒʤʜʡɸɒ

ʙɞɸɃɓɖȅʠǸĦʠ�ıɅ�ě.8¢Ķ�ÊƦɚ

ǴŗȰȾȦȸțȶȰȾƜŲęưĶɃɓɕʤIPCC ȿɑƬ

ǢȭȮɗȾȦȸĵöGņǊȿȟɖ�ĿǌĸǩGǮȥ

}ĥ�Ƀ|Ȩ�pȲɖȬɀɚŗƬȰʤɍȸ}ĥņǊɚ

ǛȱȾĲĭŐņŐőɃ}Ȧɂ�ĿŚ°ȊȥȟɖȬɀ

ɚʤ�ŕɃ/ȓȪȾƬ7ȰȾȦȸțÿŧűȿɆȬɅɓ

ȡɂÊƦǴŗɚȮɔɃŗ�Ȯȴʤɍȸ� ưĶȿɆɂ

Ȩ�ƀŚɂưĶʠŧűɚ�îȲɖțȶȰȾʤưĶɅŲ

řsȿȟɖɜɰɜɒHĐȿɆɁɅɓȡɂ}ĥŎwz

GȥȣȦȾȠɖȤʤɁɛɂņǊȥɜɰɜȤɔ~¦ĭ

ɒHĐɃı7ȰȾȠɖɅȤʤȬɗɔɅɡɜʝɶʛɆȅ

ɒĲĭŐÄƀɃɁɅɓȡɃ°ȊȰȾȠɖɅȤʤɀȠȡ

Ȉ¤ɃǪƫɂƼȍɃRɕƅɛȿȠȨț 

}ĥG�8ǫȹȪȿɂȨʤ}ĥņō�ʠĥǂ�ȿ

ɑƜŲęưĶɆ�@ɚŗÞȲɖțqŌĵöGɃɓɕʤ

­ȠWȐɒǿ�ǃȃȥxAȲɖɀ
ÁȮɗȾȠɖț

ȰȤȰǢO 25§ǵȿWȐɅǟǐ
uƺ¡Ɇ�ȮȨɂ

ȻȾȠɖɅɃ�Ȱʤ­ª
užªɆådȮɗȾȠɂ

ȠțȶȬȿūȸȺɆìȰȠɾʝɺʉɶʟɼɚǴŗȰʤƜ

ŲęɚŒȠʤ�ŕȿ9ɐȾɀɂɖWȐɅŞɅ�ȿɅ

ȕȕªȤɔɅưĶɚ�ŋȰȸțȶȰȾWȐɅʐɨʝǬ

ʢ@�ʠń@�ǬɅǯşĒǝɒȅ¸ņōǬɂɁʣɅ

ưĶȥWȐŗǣʒɤʀɲʑɅƱòɒʤ­ª
užª

ɅådɃǉȲɖȬɀɚ�ƶȰȸțÿŧűȿɆʤƜŲę

áǕɅʇɠʡɲɾɜʜɞʠʜʡɸɂɁɅìȰȠưĶÊ

ƦɚÌ0ȰʤWȐɅȕȌªưĶɚ�ŋȲɖȬɀɃɓɕʤ

Ľ�Ʌ
ĶžªɅ]�ɚŞÓȲțȬɗɔɆʤǷĽʠ

ĴĽɃɑ}Ȧɂǆŉɀɂɖț 
 
_[�H�%,��AH*- 
ǻ�čŐ8ǫȿɆʤȶɅɩʝʡʃʛ8¢Ɇ� 

ƧôȿɑÕȢɔɗɖɓȡɃɂȻȾȦȸțȰȤȰĥ(z

GɃǶəɖǪƫɂʉʝɳɱɒŐÄƀɭʡʅɱɚäǨ

Ȳɖ'ȜɅČĄɅėȕɒʃɞɣʏɱɂɁɅʐɨʝǬɅ

©s8¢ɆʤƜŲęȤɔȿȰȤ¶ɖȬɀȥȿȦɂȠț

ɍȸƜŲęưĶɆʤq�ɅɷʞʡưĶɀ� Ƨôư

ĶɅɱɪʡʛɧʔɺʉɅćȪĘɀȰȾɅǪƫɂ±>

ȥý³ȮɗȾȠɖț 

Ĳĭ8ǫȿɆʤ ȢɇHĐĥ(ŧűȿǪƫɂ�

źĲħɅ¯ÅʠƤƱǢŮɅƁǢŮɅƱòɅǱɀɂɖ
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100m��ɅħŝɅɭɞɲ8¢ɒ¯ÄɅËÝȥǪƫ

ɀɂȻȾȠɖțȬɗɍȿɅūȸȺɅƜŲęưĶɅƇą

ȤɔʤħŝɅ}ȦȮȥ 100m ɓɕɑ�ȮȠɑɅȥɌɀɛ

ɁɅèɚLɐȾȣɕʤƜŲęưĶɅǪƫ¾ȥũȮɗ

ȾȠɖț 

l�qŌŬ�8ǫȿɆʤZÅǴTʜʡɸɃɓɖɷ

ʡɫɺɽɚƈȻȸq¯ưĶɃɓɕʤļ�ɅzGɒë�

ɅzGɂɁɅȮɍȯɍɂǪƫɂ¿uȥ¶ɔɗɖțȬɅ

ɓȡɃƜŲęưĶɆ 100m ��ɚƬɖʤqŌŬ�Ʌ

ìȰȠţɚÛ!ȲɖȬɀɃɓɕʤqŌɅƨ�Ŭ�8ǫ

ɃȣȠȾɑʤŧűɅȑǑŚɂŗ�ȥý³Ȯɗɖțɍ

ȸƜŲęɆ3ǛɅʉʙɺɽʇɢʡʑɀɂɖȬɀɃɓɕʤ

ǻ�čŐɀ}ĥÅ8Ʌ[õưĶɃtȽȨŧűɂɁʤ

8ǫĖëŚɂìȰȠŧűɅ?Őȥý³Ȯɗɖț 

 
`[#��H�%7!	& 
ÿŧűȿɆŧűƗɑá
VƙɂƜŲęɚ�Ȼȸ

ưĶɚ	ǓɀȰȾŧűɚ�ǴȲɖȥʤǘ§ɅǟĠȥ

ŞƯɍȰȠŀ�ęɅqŌưĶ<ŒɑØȰǟɐɖț

JAXAɅƜŲÊƦǧǳɆl�ƕɒVDƕɂɁȮɍȯ

ɍɂŀ�ęɅǴŗɚȣȬɂȻȾȦȾȠɖțÿŧűȿ

ɆʤȮɍȯɍɂqŌưĶɊȬɗɔɅŀ�ęɚİŒȰȾ

ȠȨțȮɔɃÿŧűȥƄ�Ȳɖ 10 §´Ƀ]ȪȾʤW

ȐɂɁɅưĶɒĽ�õɅŜƮɚʤ�"ȿ�1ɂŀ

�ęɊɀŭƥȰȾȠȨȸɐɅÊƦɚǴŗȲɖțȬɗɔ

ɅǴŗɆʤőďɚ^ɐȸɞʁʊʡɯʘʟɀɂɖȬɀȥý

³Ȯɗɖț 
 
a[B"Y "IH:$ 
ǘ§ʤWȐɒǿ�ǃȃɂɁɃɀɑɂȡįĦɒoŦ

Ľ�ɂɁʤĥǂĽ�ȥĺŏGȰȾȠɖțɍȸȬɗɔɅ

ĥ(zGɀǶəɖĥǂĽ��{Ƀɑʤăñÿ}ȇĽ

ʢqȇʠĮīʣɒ·��Ʌļ�fļɅɓȡɂƚŁĽ�

ȿɑʤ�`ɒǅőɅ}Ȧɂà�ȥȣȦȾȠɖțȬɅɓ

ȡɂňĪɃ�ȰÿŧűȿɆʤŶ�Ƀʤ/ŴŚɂWȐʠ

ǿ�ǃȃɂɁɅŧűɃɓɕĽ�
ĶžªɅ]�ɚŞ

ÓȲțŶ�ɃʤĽ�õɃęDŚɃňĪɚËÝȲɖƜ

ŲęưĶɅÊƦǴŗɚǟɐɖțȬɗɔɅưĶʠŧű

ɃɓɕʤǷĽʠĴĽɃǆŉȰȾȠȨȬɀɚŞÓȲț 

ɍȸ�ĥıɚĎ7VƙɂƜŲęáǕŒɾɺʉʙʡ

ʙɞɸɂɁʤƜŲęɅ�1ǡŒɃɑǆŉȿȦɖƜŲ

ęáǕVƙɂĶ�eɅǴŗʠ�ƶƷȔɂɁɑǟɐȾ

ȠȨț 

 


][��Y?&�
 
�
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1m3[<Œʠ3[ŧűÐľɀȰȾƹ�Ȯɗȸ\

U�}�Ʌ��qŌŎwŧűÈʢISEEʣɃʤÿƳŔ

Ʌ�ĉęǶɀɂɖȬɀɚÁ�ȰȾʤȑƔ�ưĶØǟɳ

ʟɷʡʢ��ʤȑƔ�ɳʟɷʡʣȥƵƑȮɗȸțȬɅȑ

Ɣ�ɳʟɷʡȥʤƜŲęưĶʠ3[<ŒɅǡŒĢ�

ɀɂɖʢkʧʣțɍȸ JAXA ɅƜŲÊƦǧǳȥȶɅǲ

§ɅťƬɚŐȤȰȾPŔȲɖț&%#�*!"A�
F+��#( '+-,��8ȬɅɓȡɃÿŧűɆʤ
ō�ɀ �ɚƤZȮȴʤɍȸĤǵɚİŒȿȦɖɀȬɘ

ɆİŒȰȸ�=ȿ�îȲɖț 

ÿŧűȿɆʤ�ƦŚɃ-ɗȸưĶŧűɚ2¦Ƀ

äßȲɖȸɐɃʤ1mɅȮɍȯɍɂ8ǫɅŧűƗȤ

ɔɂɖƜŲęưĶØǟ�b�ʢ��ʤØǟ�b�ʣ

ɚ ISEE ɃƵƑȲɖțȶȰȾȑƔ�ɳʟɷʡɀǞâȰ

ȾʤǲýŚɂƮľȤɔƜŲęưĶŧű1�ɚƊÑʠ

ØǟȲɖțØǟ�b�Ʌ�ɃɆY8ǫɅưĶǧ�

ɚƵƑȰʤȬɗɍȿƜŲęưĶɅƆȔȥɂȠ1mɅ

ŧűƗɚäßȰȾȠȨțɍȸưĶǧ�ɚĖëȰȸ¯

ȿʤȝǷĽʞʡɦʟɩɩʛʡʉʢWGʣȞɀȝƜŲęÊƦ

WGȞɚƵƑȰʤĥǂŧűÈɀ JAXAƜŲÊƦǧǳȥ

ȶɗȷɗRɕɍɀɐɚƥȡț 

ȬɗɔɅ�î�=Ɇʤ3[<ŒŧűƞɚǢO 50

§��ɃəȸȻȾǡŒȰȾȦȸʤă�}�}ĥĲĭ

ŧűÈɅɑɅɚPƖɃĒŻȰȸțȬɅɓȡɂ�=Ƀɓ

ɕʤŧűƗɅ?ǝŚɂʍɽʑɜɺʉŧűɀŪ�ǆŉɚ

�ŋȲɖț 
 
c[?&8'F�/ 
ưĶęɀȰȾɆʤĤǵ�ďɅ%ûȲɖɥʛʇɱɽʚ

ʡʑ IVʢG-IVʣɨʙɱɅɰɠɺɽęɚʤLû<ŒɀȠȡ

¯ȿ�ŒȲɖțG-IV ɆƜƌǏȂ 6500 ʫʬʢkʨʣʤ

ǡŒȕª 13 kmʤáǕǪǬ 3 ɽʟʤȆĸ�ǬɃɑ-

ɗʤ|ēɂqŌưĶɃ�»ȿȦɖțɍȸę�å&ȥ

ģǔŚ�óȿȟɖȬɀɑǪƫɂʎɞʟɽȿȟɖț�í

ȿʤqŌưĶȿɆēȜɂę�ɚ<ŒȰȸȠɀȠȡʀ

ʡɲȥȟɖȸɐʤʉʝʋʙęɒĦ�ȂŗŤVƙɂę

�Ʌ<Œɑ�ĈɅ�ȿäßȰȾȠȨțŀ�ęɅ<Œ

ɑ�ĈɅ�ȿäßȰȾȠȨțȠȳɗɅvZɃȰȾɑʤ

ʗʡɮʡɆę�ǡŒɅƆǈǄÎɚȲɖȬɀɂȨưĶ

ęɅ<ŒȥVƙɀɂɖțȬɗɆðɃ�ŋȮɗȾȠɖʤ

qŌưĶƞɅ<Œɀ[ēȿȟɖț 

G-IV ɰɠɺɽęɚ�ȻȸưĶɆʤ§ǵɃ 200 õǵ

Ůª�îȲɖțɜɰɜɀHĐɚ�¹Ƀʤ§ǵɃ}r

ưĶɚ 2 hɀʤɓɕ�ƭĕɂưĶɚƪèh�î
�

ȿȟɖț10 §ǵɅǲýŧűƳŔɃtȽȦʤȬɗɍȿ

ɅƜŲęưĶ�ƏɅȟɖ}ĥŬ�ɚ�¹ɃʤǪƫ

ƼȍɅưĶʉʝɰɠɨɽɚŤ�Ƀ�îȰʤÅąɚȟȫ

ɖțYưĶʉʝɰɠɨɽɊɅPAɆʤØǟ�b�Ʌ2

¦ɂ�ĈɃɓɕÖÍʠäßȲɖțɍȸìȰȠưĶʉʝ


^[LQLF��H7!NXL 

�
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ɰɠɨɽɅÛċɑØǟ�b�Ʌ2¦ɂ�ĈɃɓɕä

ßȰȾȠȨț 


ŸɆʤ10§ǵȿ 155,5ɚºƫɀȲɖțG-IVɚ

ɆȱɐɀȲɖưĶęɅʚʡɱʠåǝʠǡŒǈʤŀ�ę

ɅåǝʠǡŒʤưĶęeɅǴŗʠé*ʤȶɅ�Ʌƿ

Ɔǈʢ��ǈɒɼʡɷʊʡɱ�ÅɂɁʣɚƳ�ȰȾȠ

ɖțĶ�eɅǴŗʠé*ȿɆʤƜŲęáǕrɅʜʡ

ɸʠʙɞɸɂɁʤÿŧűȿŇɃºƫɀȲɖ}ręeɅ

é*ɚʤØǟ�b�Ʌ�ĈɅɑɀɃȣȬɂȻȾȠȨț

ȬɗɔɅ {ɚǺȦʤęeɅǴŗʠé*ɒʤưĶɅȸ

ɐɅïǈʠǖǚǈʤȟɖȠɆ PDȀŒɂɁɅ��ǈɆʤ

ʗʡɮʡȥǄÎȲɖț 

ÿƳŔɆ 10§ƳŔȿȟɖȥʤȶɅýǵɃ|ȨɅÅ

ąɚ�ȥɖȬɀɃɓɕʤȮɔɂɖŗ�ȥȟɖȬɀɚÁ�

ȰȾȠɖț� Ƨôʉʝɰɠɨɽȥ 10 §ȿƄəɖȬɀ

ɂȨʤě��ɅÊƦǴŗɃɓɕʤŗ�ȲɖɅɀ[ȱȿ

ȟɖț10 §´ɃɆʤVƙɂɑɅɆŀ�ęưĶɃŭƥ

ȰʤƥçęǶɒĤǵ�ďɃŭƥȿȦɖɑɅɆȮȴȾ

ȠȨțŧűƗɆƋƌŚɂù/ŴɅÊƦǴŗɃɓɕʤ

õ�ɀɀɑɃzəɕȢɖƚŁŬ�ɅǪƫƼȍɊɀRɕ

ƅɛȿȠȨȬɀȥºƫȿȟɖț 

ūȸȺɆ 24Ʌ�J�ɅŧűƗɀɀɑɃ 7§ǵɃə

ȸɕʤ4�ŚɂưĶʠŧűƳŔɚ�Åʠå�ȰȾȦȸț

ȲɂəȺʤȠȼʤɁȬȿʤɁɅɓȡɂưĶɚ�îȲɖɅ

Ȥʤ4�ŚɂĎƴɚŰɎǪɄȾȦȸțȬɅưĶƳŔ

Ɇʤ��Ʌĥǂ��Ʌʌʡʑʋʡɰȿ2ǴȰȾȠɖ

ʢȝĥǂ��ȗ ƜŲęưĶȞȿĎƂȲɖȬɀɑVƙʣ

https://www.metsoc.jp/2019/03/07/14824țȬɅɓȡɃ

ÿƳŔɆÅŃġǼɃȟɕʤ
ŸGȮɗɗɇʤȲȩɃ

�îVƙɂňĪɃȟɖț 

 
d[OUWTSMZH��F�C=� 
ÿƳŔɆʤ}rŧűʏɱɷʡʉʙʟ 2020 Ƀʤñÿ

ĥǂ��ʤñÿ}ĥG��ʤñÿƜŲ����Ʌ

3[ȿÛċȮɗȸțɍȸñÿqŌÀôŬ�ǞZʢ}

ĥĦnŬ�ɳɨɯʘʟʣɚɆȱɐɀȲɖ 12Ʌ�J�Ȥ

ɔʤğ¬ɂǞâɅƨòɚȠȸȹȠȾȠɖțÿƳŔɅ

ųċɃɆʤ24 Ʌ�J�ɅŧűƗȥǶəȻȾȠɖȬɀ

Ɇ�ɃǙɋȸɀȣɕȿȟɖț 

ĥǂ¨ȤɔɆÿƳŔɃ�ȰʤƳŔɅ�ŋɀĥǂď

EɊɅİŒɅý³ɚʤɭʎʡɽʜɷʡɀȠȡ¯ȿȠȸ

ȹȠȾȠɖțɍȸ�ŕĥ(ŧűƳŔʢWCRPʣʤ�ŕ

ĥǂęǶ/1Ō}ĥŜƮƳŔʢWMO/GAWʣʤżm

NASA ɅqŌŬ�ǧǳʤżmĲĭ}ĥ¨ɅqŌɯ

ɱɻʑŧűÈɂɁ�ŕɅ 18 ɅęǶʠʉʝɰɠɨɽȤɔ

ɑʤÿŧűɊɅ­Ƞý³ɚɭʎʡɽʜɷʡɀȰȾȠȸ

ȹȠȾȠɖț 

ŇɃǘ§ɆɜɰɜɀɅǞâɚ­GȰȾȣɕʤȉm

ĥǂ¨/mųĥǂŬ�ŧűÈʢKMA/NIMSʣʤɵɟʛ

mų}�ʤWķ��ĥǂ�ʤmųWķ}�Ȥɔɑɭ

ʎʡɽʜɷʡɚȠȸȹȠȾȠɖțȶȰȾñÿɀWķȶ

ɗȷɗɅưĶęɃɓɖ[õWȐưĶɚ 2018 §Ƀ�

ŋȲɖɀɀɑɃʤ�´Ɇȉmɑ^ɐȸ3[ưĶɅǁ

ƾȥ�ɐɔɗȾȠɖț 

 

10[��G 
ÿŧűȿɆʤqŌŬ�8ǫȥƜŲęɀȠȡ}rɅ

ɞʟʇʙɚÒȼȬɀɃɓɕ9ɐȾVƙɀɂɖ}rŧű

ɚØǟȰʤǶǞ��ȥɓɕİ@ɚ¶ɖMD@ɀɂɖȬ

ɀɚý³ȰȾȠɖț}ĥG��ɅśȮɍɃɆʤɓɕƟ

ȠƳŔɃȰȾȠȪɖɓȡɃ«ƵŚɂBƲɚȠȸȹȪɖ

ɀȟɕȥȸȠțȶɅȸɐɃɆʤƜŲęưĶɅìȸɂʗ

ʡɮʡɅǴÏȥºƫɀƖȢɖț 

Ŷ�ɃʤƜŲęưĶɅƆȔȥɂȠʗʡɮʡɃɀȻ

ȾɅǾyɀɂɖɅȥʤƜŲęáǕęeɃ�ȲɖNȰ

Ƞ�1tĹȿȟɖțȶȬȿÿŧűȿɆʤ9ɐȾɅʗ

ʡɮʡɑęeɅƜŲęáǕʠưĶȥ�ŋȿȦɖɓȡ

ɃʤʁɟʂɟɚɑȻȸƅƐɃɓɖäßɚƳŔȰȾȠɖț

 Ȣɇɸɞʕʓʟɾʠɡɜʠɭʡʅɱɒ��ʇɢʡʙʑ

ɀȠȻȸ�ďʠǅjɆʤJAXA ɅƜŲęɃɓɖŀǪ@

�Ȕɚ 20 §ǘȨɭʎʡɽȰȾȦȾȠɖțÿŧűȿɆʤ

ȬɅɓȡɂƅƐɚİŒʠȭPAȠȸȹȨ
�ȿȟɖț 
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Ŷ�ɃʤþƆȔɅʗʡɮʡɃɀȻȾɑȡɈɀȼǾ

yɀɂɖɅȥʤęeǴŗʠé*ɅʚɱɨȿȟɖțƜŲę

áǕęeɆ�ƝɃŇ;ɂǴŗƫƁȥºƫȿȟɖțȬ

ɅȸɐµĂɅę�ɚʜʟɷʛȲɖí¬ȿɆʤȕȎɂ

ŵ�ŚǉǭɚŊ¶ȰɂȠɀ�ŋȿȦɂȠƜŲęưĶ

ɅȸɐɃęeɚǴŗȰȸɕʤǋ0ȰȸɕȲɖȬɀɃɆʤ

ʚɱɨȥȟȻȸțÿŧűȿɆʤ�ɂȨɀɑ 10 §ǵɆƜ

ŲęɚƆǈɴʝȿ�ŒȲɖȬɀɚ%ƶȲɖȸɐʤơ

ÉŧűƗɑ�¹ȰȾęeǴŗɃɹʔʜʟɰȿȦɖɑ

Ʌɀ¼ȡț 

Ŷ�Ƀʤŀ�ęɅİŒȿȟɖțJAXA ȥ¾ƙɒã

�¾Ƀ-ɗȸŀ�ęɚǴŗȰȾȠɖȥʤmǽŚɃɆ

HĐȿɅ}ĥưĶɂɁȿŀ�ęȥİǑȰ�ɐȾȠɖț

ñÿɅŧűƗɑʤȶɅVƙ¾ɚȵɈƖȢȾĝȰȠț 

ŶgɃʤɭɞɡʟɱɅɜɞɼɝɜɅÛ!ȥȟɖțĲ

{ɅƜŲęưĶɒ� ƧôưĶɅƳŔųċɃɆʤ

ʓɼʛŧűƗɂɁ¥©ȠŧűƗȥǶ�ȰȾȠɖțƜ

ŲęɆʉʙɺɽʇɢʡʑɃǢȧɂȠțưĶÇŖȬȶȥ

ɭɞɡʟɱȿȟɖțT7ȰȰȾȠȸȹȪɖíɚĞǗȰ

ȸȠț 

ù´ɃʤɼʡɷɅ�ě<ŒɅʗʡɮʡɅǴÏɑȰ

ȾȠȦȸȠțNASA ɒ EU ɅƜŲęưĶɼʡɷʊʡ

ɱɆʤè)ʓɼʛĎƶɂɁȿ�ŕ�ɅŧűƗȥ<

ŒȰȾȠɖțÿŧűȿɑƜŲęưĶɼʡɷɅɼʡɷ

ʊʡɱGɃ@ɚȠɗȾȠȦȸȠț 

ƜŲęưĶɆ� ƧôưĶɀ[ēɃʤÊƦɅƣ

Űɀ�ĀɅƋƌŚƘÅȥ�VĚȿȟɖțŋõľȿɆ

ñÿɅÊƦɆɡɜʝɶʛưĶɂɁɃȣȠȾ�ŕŚɂ

-�¾ȥȟɕʤŔýŚɂÅąȥý³ȿȦɖțȰȤȰ�

´ɆqŌŬ�1�ȿƳŔŚɃÊƦǴŗʠ�ĀƘÅ

ɚȰɂȠɀĜżɒɜɰɜƿmȤɔǠɗɚɀɖțÿŧű

ɚȵɈ�ŋȰʤ}ĥG�ȶȰȾqŌŬ�8ǫȿ}Ȧ

ɂŧűÅąɚȟȫɖȬɀɚý³ȰȸȠț 

 
9< 
ÿƳŔɅ�ÅɃȭ�@ȠȸȹȠȸśȮɍɃʤåɐ

ȾÃǀœȰ�ȫȸȠțÿůȿʤȝūȸȺȞɀȠȡƲƢɚ

�ŒȰȸȥʤȬɗɔɑ|ȨɅŧűƗɅíȜɚ^ɐȸɑ

ɅȿȟɖȬɀɚœȰĳȢȸȠț 

 
6@ 
ñÿ�Ʀ�ǁɆ�ƦŚÂƓɅȕȠ}rŧűƳŔ

ɚ�ƀGȲɖȸɐɃʤ2011 §�Ǹʤ3 §ȭɀɃȝ�Ʀ

Ʌ}rŧűƳŔɃǶȲɖʏɱɷʡʉʙʟȞɚRɕɍɀ

ɐȾȠɖțȬɅ}rŧűƳŔȿɆʤð�ɅŬŧǈƭ

ĕȿɆ�îȿȦɂȠȝ�îýǵ ʩ-10 §ŮªʤQɉ

ƍȎèI,5 Ǎʢ�ǹɆŇɃ�ɐɂȠʣɅ
Ÿƭ

ĕȞɅɑɅɚ�ǂɀȰȾȠɖț�êŪ�Ŭ�ɚ^ɐ1

ȾɅ�Ʀ8ǫɃȼȠȾʤY8ǫȥºƫɀȲɖ�ƦŚ

ɃǪƫɂŧűƳŔɚǥ�ȰȾȠɖțʏɱɷʡʉʙʟ

2017 ȿɆʤ179�ȥȝ�Ʀ}rŧűƳŔȞɀȰȾŘǰ

ȮɗʤȶȬȤɔ 28 �ȥȝǪľ}rŧűƳŔȞɀȰȾǥ

�Ȯɗȸț 

ɂȣĬÂȲɋȦȬɀɆʤʏɱɷʡʉʙʟɆ
ŸÙƑ

ɀɆş×ŚɂǶ#ȥɂȠȬɀȿȟɖțʏɱɷʡʉʙʟ

ɆʤŬ�ƗɬʐʖʀɻɝʡɅ�ƨɀȰȾɅñÿ�Ʀ�

ǁȥʤƳŔɚʍɽʑɜɺʉŚɃRɕɍɀɐȾȠɖɑɅȿ

ȟɖțêǧŬ�šɚɆȱɐɀȲɖYš¨ȥɁɅɓȡɃ

PƖȲɖɅȤɆʤYš¨Ʌ:ëɀɂɖțȸȹȰʤêǧ

Ŭ�šɅ}r
ŸǨ8õɃɆʤǪľƳŔɃǥ�Ȯ

ɗȾȠɖȬɀȥºƫā�ɀɂɖ+]ɑȟɖɀȮɗɖț 

ñÿĥǂ��ȿɆʤʏɱɷʡʉʙʟ 2014ʤ2017 Ɋ

ɑ»FȰȸȥ�Ʀ}rŧűƳŔɀȰȾɆŘǰȮɗȸ

ɑɅɅʤǪľƳŔɃɆÖÍȮɗɂȤȻȸț�´ʤȮɔ

ɃƳŔɚƟȨȲɖȬɀɃɓɕʤǪľƳŔɊɅÖÍɚŞ

ÓȰȸȠțɍȸ�ɃɂȤɂȤÖÍȮɗɂȤȻȸɀȰȾ

ɑʤ';Ʌŵ�ŚǉǭɃɓɕʤ�ǊŚɃ�Ȱȿɑŧű

ɚ$ǟȿȦɗɇɀ¼ȡț 

�

�

� MůSȋñ:ȗ 2019§ 12ú 9ñ 

ÚǕSōñ:ȗ 2020§ 1ú 16ñ 
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5.,Q�CG*
����#	J��6

Applying flying boat for Geosciences 
6

ǻƖɮŵ ɲɮɯ˽³Əɮ0 ɳɰɮ ȒĮŨÙ ɴ˽½aå� ɵ˽ǂ[¦Ù ɶ˽
½ĥ� ɲ˽ɮ

ĬįNŔ ɷɮ

6

ʀɦǮǨʸƉʃʖǠÉ�ƄáĞƭ¢ʢIçʁʈ˽ĚĮ¢ǯ�Ȑ˨ˌː˺ˢ˲˷ 2017ʆʱʦ 2020ʢ�

�ƧƵǾƍĻʢ�ʚʝʐʛþòʏʵ˽ʪʖ˨ˌː˺ˢ˲˷ 2017 ʜʣɁŷ��ƧƵǾƍĻʢ˝ʺ˳˷ˆ

°Ȕʠʮȼ¨ʏʵʖɾʎʢǾƍʣ˽ǧǦʝɦǮņʢDŷʸ9ʡ,ʅʖĚĮǴʢ��ɦǮǨʸ˽ũŤ

ʯ�ŔƽʢĖʐʃǺůƧƵĀȱʢ7hDƉ˔˺˴ʝʐʛ²4ʒʴʎʝʸƛ÷ʒʮʢʜ˽ʎʵʠʱʳ˽

Ôıʣ©ƃ�cǞʗʙʖ�ƄǺůʸ©ƃʐ˽�ƎAʢĖʐʃʀǠÉ�ƄáĞƭ¢ʁ˽ʒʟʷʘƃ�

Ǻůʝ©Ȃʸ�ĮʝʐʖĖʐʃ�ƄáĞƭ¢ʸĚĮƒʜI�ʒʴʎʝʸƛ÷ʐʛʃʴɾĮƳʜʣʕʢ

ǾƍʢŁǶʝłâ©ƃʧʢȉɢʸŁǺʒʴɾ 

ɮ

\[KEMI6

ɦǮǨʝʣ˽ŕɜƒƢʜʉʴɦǮņʢʄʘ˽ǝ�

ȿ>ʈŕɜʠÿʒʴʱʄʠȀǾʏʵʖņ�ʸöʚɦ

Ǯņ˻˿űțȠʝŕɜʢ]ėʜɘƒƢ=ıʴɦǮņ˼

ʢʎʝʜ˽ɫȰưO=ıʴɦǮņʢÝǞʝ˽ŕɜ�

ʜfƲ!Ŀʈ©Ę=ıʴǧǦʢÝǞʸgʷʔöʙ

ʛʃʴɾ�ǥʠʣ˽«¼ɩƚƣʢğƍʀǇʢȓʁʜ˽

��6˻˧˴ˈ˹˶˓ˏ˼ʈ�ʙʛʃʖɦǮņʝʐʛɧ

ĶʫŪʃɾ 

ɦǮǨʢħ�ʢDŷʣ˽ʂʴƱËʢÈʏʢŕɜʈ

ʂʵʤ˽ɦǮ�ʈʟʃ�êʜʮɘƒƢ=ıʴŷʠʂ

ʴɾŰšʯ�Ş½ʢ�ʃ˂˙ˑʯʺ˲ˌ˂˽˶ˊʺʜ

ʣ˽5Ɇ 5ɸ10 mƱËʢ³�ʢɦǮǨʯŕ�ņʈ˽

ưOʯǺ2ʢëŏʝʐʛÈʊDƉʏʵʛʃʴɾʀŕģ

ʞʄʜʐʰʄʁʝʃʄ˽Uũȶʢ˕˵˞¶F!ʢ�ŔŪ

�Ƒǌʜʮ˽ʺ˲ˌ˂˹˯˺ˈ˷ʢ½�ʳʢɖʠ�ŧ

ȿʧʢưOëŏʝʐʛƓ�ʐʖɾ 

�ė˽{ėʸũʠ�ʪʵʖĚĮʜʣ˽èH˹è


ʠɦǮǨʸɈƒ˹Ƀƈʐʖ½ǵǤƶņʢîǯʈèÓ

Ėĝq¾ĿʠǏíʏʵ˽ňǃʜ�ǥƕʟʮʢʱʳʮ

��ʢɦǮǨ˻5Ɇ 30 mHÓ˼ʈ˽ũ�ĊəƉʝʃ

ʄƀǡƉȮʜȱTʸȲʍʖɾɦǮǨʣ˻ǧǦʠŒʨ

ʛ˼ʱʳĜʊ�ĉƃ�ʠɨʌʚʌʴʎʝʈ=ıʴ�ʠ˽

�ƶʇʲ°ȔʸǺ®˹ƨȆʐʚʚ˽ʕʢʪʪŕɜʠ

ɍʳʛĊL!Ŀʸ©Ę=ıʴɾʪʖĚĮǴʢ��ɦ

ǮǨʢŽÖʣ˽ţɫ 3̀ʢǪ��ʜʮɘƢŕcǞʝ

ȏʷʵʴʕʢÝǞʢɫʏʜʂʳ˽ʎʢÝǞʣ��ʢ

ɦǮǨʢȬɔʸȁʏʟʃɾ�ÅŤʸ˱˓˗ʜŅĕ
ʠ˽

«�Ɵśǆ 1200 kmʢŤ�ʜȻəʐʖ˚ˮ˺ˌ˄˭

ˌː˺ʢȦ�ŠȾʏʹʸĊLʐʖʢʮ˽ĚĮǴʢ�

�ɦǮǨʜʂʴɾʘʟʫʠ�ǥʢˣ˳ˈˢː˺ʢǤ

ǐȞɘʣ 700 kmHÓʟʢʜ˽ˣ˳ˈˢː˺ʐʇŸʇ

ʙʖʲȦ�ʏʹʣLʇʲʟʇʙʖʗʶʄɾ 
 

� 96��5.,Y����� BA8:Z6
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ĚĮ�ƄT¢�ʆʱʦĚĮ�ŔT¢�˽ʏʲʠĚ

Į¢ǯ�Ȑ IGAC ³�r�ʢĀǬʸ`ʌ˽ĚĮ¢

ǯ�Ȑʈ6Rʐʖ˽��ƧƵǾƍ˻˨ˌː˺ˢ˲˷˼

ʢ 2017 ʆʱʦ 2020 ʠăĻʐʖ˽ʀɦǮǨʸƉʃʖ

ǠÉ�ƄáĞƭ¢ʢIçʁʣ˽ʎʢĚĮǴʢ��ɦ

ǮǨʸ¢ǯƧƵʢĖʐʃǺů˔˺˴ʝʐʛŦƉʒʴ

ʎʝʸ�ƍʐʖʮʢʜ˽ʎʵʠʱʳ˽ę ʢǧǦʯǤ

ƶņʜʣ©ƃ�cǞʟȄĔþ_ʯǺůʸ©ƃʐ˽

�ƎAʢĖʐʃʀǠÉ�ƄáĞƭ¢ʁ˽ʒʟʷʘƃ

�Ǻůʝ©Ȃʸ�ĮʝʐʖĖʐʃ�ƄáĞƭ¢ʸI

�ʒʴʎʝʸƛ÷ʐʛʃʴɾ 

 

:[URSXTVW��I+O%&6

ʎʢƧƵłâʢƒƻʣ˽2003 Æ 3 ĨʠĚĮũŤ

¢�ʢĠ¡ˊ˷˧ˋʽ˪ʝʐʛɈ-ʏʵʖʀɦǮǨʈ

ĖʐʃũŤǺůġ�ʸ?ʳɈʊʁʠȺʴɾÐġ˽Ĳ�

�¢ũŤƧƵêLČûʗʙʖĽĳ2�˻ďƯƐ˽�

�hʑ˼ʈ�Ǳˈ˷˞˺˙˺ʝʟʳ˽Åu�˽¤Ɗ�

Ⱦ˽ťƊĎ˽ǻƖŵ˽Ĭį�l˽Ʀ���˽ĝƦ3

�˽�Ɗƺɞʢfœʈ˽ʕʢŦƉłâʸȐȌʐʖ

[Ľĳʩʇ, 2003]ɾʐʇʐɦǮǨĮ�ʗʌʜ 100.;

ʸȝʅʴ%ĺʝ˽�:ʠƃ ʒʴ��ɦǮǨʈ5ʛ

ũ�ǡǰɒʢêĩʜ˽¢ǯƛƕʜʢȄƉʈəʐʃ

ŷʈ˛˓˅ʝʟʳ˽ƧƵłâʈ8�TʒʴʎʝʣŸʇ

ʙʖɾ 

ʕʎʇʲ 9ÆÓʢ 2012Æʠʟʙʛ˽ĚĮ¢ǯ�Ȑ

ʈ��ƧƵǾƍ˻˨ˌː˺ˢ˲˷ 2014˼ʢăĻʸ˽f

¢�ʆʱʦƧƵņɊʇʲ6Rʒʴʎʝʠʟʙʖɾ500

.;ʈăĻʢƛ¤ʝʏʵʖʎʝʜ˽ǻƖʲʣ˽ʎʎʠ

ʀɦǮǨʁʸăĻʒʴʎʝʠʐʖɾ2012Æ 11ĨʠĚĮ

¢ǯ�Ȑ IGAC ³�r�ʠʆʃʛ��ƧƵǾƍʠ

ɊʒʴȐȌʈǮʷʵ˽ĚĮŔȔ¢�ʈĀȱʒʴʀǤ

ƶņʁăĻʸ IGAC³�r�ʈʿ˷˘˺ˌʒʴɖʠ˽

ʀɦǮǨʁăĻʮ�ǓʠƙʳȨʬʎʝʸSmʐʖɾʐʇ

ʐSmȿ>ʣɭŐʏʵ˽ĚĮŔȔ¢�ʇʲʢ˨ˌː

˺ˢ˲˷ăĻʠʀɦǮǨʁʣƙʳȨʪʵʟʇʙʖɾʕʎ

ʜ˽ĚĮũŤ¢�ʇʲʢ˨ˌː˺ˢ˲˷ 2014 jʌă

Ļʢ�ʚʝʐʛ˽h¢�:ʢ±ıłâ�r�T¢

ǅWGǍƋʜ˽ʀɦǮǨʁʸăĻʐʖɾęʠĚĮũŤ

¢�ʇʲʣCʢ 2 ǾƍʢăĻʈřʪʙʛʃʖʈ˽Ð

ġf¢�ʠħ� 3�ʪʜʢăĻʈȁ¬ʏʵʛʃʖʢ

ʜ˽ʎʢ 3 �ƛʝʐʛʢĀǬʸƌȋʐʖɾʐʇʐʀɦǮ

ǨʁăĻʣh¢�ʢÇ��ʠʆʌʴȐȌʸǍʛ�þ

òʝʟʳ˽ʀɦǮǨʁăĻʣ˨ˌː˺ˢ˲˷ 2014 ʠʿ

˷˗˳˺ʒʴʎʝʈ=ıʓʠǋʷʙʖɾ 

ʕʎʜŇīʢ��ƧƵǾƍ˻˨ˌː˺ˢ˲˷ 2017˼

ʠú�Ɂıʸīʐ˽˦˗˪ʺ˓ˢʜ˨ˌː˺ˢ˲˷ʸ

ȐȌʐʛʃʖĚĮ�ƄT¢�ʠĀǬő�ʢː˺ˇ˓

˗ʸ�Ĥʐʖɾ2014Æ 4ĨʠĚĮ�ƄT¢�ʈ�-

ʐʖ�ƄT¢±ıłâľǿ�˻ːˌ˅ˠˀ˺ˌgh

�Ȑ˼ʠʆʃʛ˽ɦǮǨǺůʢĀȱʸʀ�Ŕ˹ũŤ>

ɂʁʢħ/1ȉɢʝʐʛăĻʐ˻ăĻǙ˾ǻƖ ŵ, ½

a å�, ³Ə 0˼˽ÎʉǐʉhÆ 9 ĨʢĚĮ�Ƅ

T¢�Æ�ġʠɈ-ʏʵʖŽCˍ˓ˊ˰˷ʀ�ƄT

¢ʸ1²ʒʴƧƵǾƍľǿ�ʁʠʛɦǮǨǺůʢ

Āȱʸħ/1ȉɢʝʐʛăĻʐʛ
íʏʵ˽Ģʵʛ

˨ˌː˺ˢ˲˷ 2017jʌʠ˽ĚĮ�ƄT¢�ʈăĻ

ʒʴȉɢʝʐʛʀɦǮǨʁʈþƉʏʵʖ˻ʖʗʐĚĮ�

ƄT¢�ʣ˽�ɋ�¢ʈ
×ʠʟʙʛ�ƄáĞƭ

¢ɟ�ʠăĻʒʴʀ˨ˌˌ˥˅˗˶˫˺ː˺ʜóʊ£

§�ƄƇpƭ¢ʁʢăĻő�ʠʮʟʴʖʭ˽ʀɦǮǨʁ

ʣʀƅ¢˹¾¢ǭgɟ�ʁʜăĻʒʴʎʝʠʟʙʖ˼ɾ

ʪʖ 2016 ÆʢƌȋƜHʠʣ˽ĚĮ¢ǯ�Ȑ IGAC

³�r�ʝ˽ĚĮ�ŔT¢�ʢ	ėʇʲĀǬʸƁÕ

ʐ˽ʎʵʲʈĚĮ�ƄT¢�ʝʝʮʠăĻő�ʝʟʙ

ʖɾʕʢǎĵ˽ĚĮ¢ǯ�Ȑ˨ˌː˺ˢ˲˷ 2017 ʢ

��ƧƵǾƍ˻Ǿ 280 ȉɢ˼ʢ�ʚʝʐʛþòʏʵ˽

ʪʖɁŷ��ƧƵǾƍĻʢ˝ʺ˳˷ˆ°Ȕ˻Ǿ 65 ȉ

ɢ˼ʠʮȼ¨ʏʵʖɾʐʇʐɁŷ��ƧƵǾƍ˻Ǿ 28

ȉɢ˼ʠʣþƉʏʵʟʇʙʖɾ 

ʟʆ˽2017Æʠʣ JpGU-AGU Joint Meetingʢˍ

˓ˊ˰˷ʢ�ʚʝʐʛʀɦǮǨʸƉʃʖǠÉ�ƄáĞ

ƭ¢ʢIçʁʸɈ-ʐʖʈ˽ʕʢȅǉʣʀ�ŔT¢

ƧƵʁʜ�mŬʫʜʂʴ[ǻƖʩʇ, 2017]ɾ 
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;["$1 J�06

ʎʢƧƵǾƍʣ˽¢ǯǺůƉʢ��ɦǮǨʸ²

4ʐ˽ʕʢ/ʵʖņOÝʸƇʇʐʖǺůƧƵʸ˽ũ

�ʸ
×ʠ©ƃʒʴʎʝʝ˽ʎʵʸđ,˹ȴƉʒʴ7

hDƉņɊʸȀǗʒʴʎʝʸƛ÷ʐʛʃʴɾɦǮǨʸ

²4ʒʴʎʝʜAʭʛ©ƃʜʉʴƧƵʝʐʛʣ˽ɺ�

�ʢʀˋˁʼˤ˷˗ʁʢƒƇʠZÚʐʖAOǺůƧƵ˽

ɻ�ƄƆ��TʢöǐƕȝɫǄËˬ˚ː˳˷ˆƧ

Ƶ˽ɼŇ����Ň0�ƄǺůƧƵ˽ʈùʍʲʵ˽

ħǋƕʠʀǠÉ�ƄáĞƭ¢ʁ˽ʒʟʷʘƃ�Ǻů

ʝ©Ȃʸ�ĮʝʐʖĖʐʃ�ƄáĞƭ¢ʸĚĮƒʜ

I�ʒʴʎʝʸƛ÷ʐʛʃʴɾ 

ɮ ɺʢ��ʀˋˁʼˤ˷˗ʁʝʐʛʣ˽¿��ɚʯŶ

¹zŶ˽dɥ˽ƹÁ˽ɕƦǫ�˽��ː˷˂˺ÌƩ˽

şƊ�ĉ˽[ƒ�ĉƽʈùʍʲʵ˽ʎʵʲʢƒƇʠ

ZÚʐʖAOǺůʸ©ƃʒʴʎʝʈĮƧƵǾƍʢƼ

�ʢƛƕʜʂʴɾʎʢʱʄʟĭǍɪʢ�Ȕ˹��ʈƷ

ƒƕʠƒƇʐʖġ˽ƭ¢Ǚʈƫ�ʇʲŗʭʲʵʴʢ

ʣ˽¢ǯƕʠŊƨʟǷǼʸȩȰʠă$ʒʴʎʝʜʂ

ʳ˽ʎʵʸ©ƃʒʴʠʣ˽ƃ�ʜǺů˖˺ːʯȄĔʸ

ȩȰʠ4ëʒʴØǶʈʂʴɾɦǮǨʣ˽ʎʵʸũ�

ʜ©ƃʒʴʢʠħʮĩMʜ˽ʇʚ˽ʩʝʹʞs�ʢ

ëŏʝǽʅʴɾ 

ɮ ɻʣ˽ũ�¨ŷʠʆʌʴɫɡËġǅ@Ǻůʸ©

ƃʐʖʳ˽ɑ�ʢ��˹Žō>ĴņyʯĘȀʸƉʃ

ʛũ�þ_ȄĔʸȝɫǄË¨Ƀʐʖʳʒʴʮʢʜ˽

ʎʵʮņOÝʠ/ʵʖɦǮǨʸ²4ʒʴʎʝʜ˽A

ʭʛ©ƃcǞʝʟʴɾʏʲʠũ�ɆīǡOǺůǲǗ

˻Argo ʯũÊ�ɚǾʟʞ˼ʮɻʢƛƕʸȷçʒʴ�

ʜĩƉʜʂʴʈ˽ɦǮǨʣʎʵʲʢÈ�ȀǗ˹|^

!ĿʸħʮMƂƕʠ©ƃʒʴ˔˺˴ʝʟʴɾ 

ɮ ɼʣ˽ʕʢ8�#ʝʐʛ˽Ŷ¹»ʯºƩ˽ŧŖ˽

ŀ�ƽʢƧƵʈùʍʲʵʴɾɦǮǨʸƉʃʛ�ƶʇ

ʲÈ�ƕʠǺůʒʴʝhġʠ˽ɦǮǨʸƢŕʏʔʛ

�ɑǺůʯũŤ:Ǻůʸ©ƃʒʴʎʝʣ˽ɦǮǨ�

�ʜ©ƃʒʴʎʝʣəʐʃɾʏʲʠ��ũŤƇżʯ

Ž¨ŕ�˽Ųŧˉ˩˻˨ʼ˅˶ˢ˲ˌ˒˓˅ʸkʬ˼ʟ

ʞʸȬȟǺůʒʴʎʝʮ˽ɦǮǨʟʲ©ƃ=ıʴɾ 

 

<[	/!�'6

ʮʐ�˽Ĳˊ˙ũʢũÊʇʲƷƒƕʠ˃ˌz=ʈ

Ȝʎʳ˽�ɃʢŔŢʈũɜ�ʠEȷʐʛʃʴƃȔʈ

ƒǷʏʵʖʝʐʱʄɾz=ʒʴ˃ˌʢ�ç>ʣ ʇ˽

ʪʖʕʢ˃ˌz=ʢ[}ʯ�ŔʧʢĈ=ˠ˲˓˅ˌ˽

ũŤƇżʯ�ŔƆ�ʧʢÑɝ˽nȧʸǤǮʒʴǧ

ǦʯǤƶņʢ¤5Ýƽʠ°ʐʛ˽ÈʊɊ×ʈɗʪʴ

ʝÜʷʵʴɾʐʇʐʎʵʸǷŀʭʴʖʭʠ�ŤʜǺů


ʢƧƵƉʢǺůǧʸoʦéʐ˽ǲ,ʯ�rʸ4

ʵĦʅʖ�ʜĲˊ˙ũʠjʇʷʔʖ�g˽ƃ�ʜ

ǺůʸɈ�ʒʴʪʜ�˸ĨHÓʇʇʴʗʶʄɾʎʵʣ

ʀũÊʇʲʢ˃ˌz=ʁʸ˽ʀ£§ʇʲʢɕƦʢǫ�ʁ

ʯʀĸŻĔȴĆȖżǧʢŚŜʁʠǗʉĄʅʛʮhŃ

ʢʎʝʈǽʅʴɾ 

ɮ ʎʵʠ°ʐʛ˽ɦǮǨʈʂʵʤ˽ʎʢʱʄʟƷƒ

Ýʢʀˋˁʼˤ˷˗ʁʢƒƇʠZÚʐʖAOǺůʸĐ

Ě�:ʠ©ĘʒʴʎʝʈcǞʜʂʴɾʎʵʪʜÕʲʵ

ʖʎʝʢŸʃ˖˺ːʸ_ÕʒʴʎʝʈcǞʜ˽��

ʀˋˁʼˤ˷˗ʁʠ°ʒʴ¢ǯƕƤǷʸŪʭʴʎʝʈ=

ıʴɾʪʖȩȰʟ©äïąʸȯʑʛ˽ƧƵǙʠ°ʒ

ʴƫ�ʇʲʢǶȋʠÚʅʴʎʝʈ=ıʴɾ 

ʪʖɦǮǨʣ�ǥʢˋʾ˓˗ņʝŒʨʛ�Ȱ˹�ɫ

ËɦǮʈcǞʟʢʜ˽XʠǤƶņʝʐʛǷʛʮ˽Ž

ʠ°ŧ�ʢ�ŔT¢ƧƵʜʣDŷʈ�Đʂʴɾ#

ʅʤÄ 200 mʢŘĶŔ�ʸǺůʒʴ�g˽700 km/h

 

� :65.,H
�FO"$J���6
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ʢˋʾ˓˗ņʗʝ 1Ʈʜȯȵʐʛʐʪʄʈ˽100 km/hʢ

ɦǮǨʟʲ˽7.2ƮɉǺů=ıʴɾ 

ʏʲʠ˽ɦǮǨʣ˽ũŤ�ʠʆʌʴƧƵʸȲǮ˹©

ƃʒʴ�ʜØǶʟfƲˈˌ˗ʸGŭʒʴʎʝʈ=ıʴ

ʖʭ˽ũŤ¢ʸʣʑʭʝʐʖfƲƧƵʢŦÝTʮī

Ò=ıʴɾ#ʅʤ˽ɦǮǨʣ˽ƃſʜʣǺůǧʸƉ

ʃʛǆ�˸ĨʇʇʴũŤǺůʯ�ŔǺůʸ˽�Ěʜ

ǋ
ʏʔʴʎʝʈ=ıʴɾƧƵǙʢɆī=ÏʣÆɿ

©ƃ~əʠʟʙʛʆʳ˽ǺůʠêǶʒʴġɉʈGŭ

=ıʴʢʣɛũŤ>ɂʢƧƵǙʠʝʙʛɬJʜʂʴɾ

ǎĵʝʐʛ©ɪª˵ˤ˴ʜɫʃ>Ĵ˹ǼĴîǯʸ(

ĩʒʴ/ʵʖɛ�Ŕ˹ũŤ>ɂʢƧƵǙʢ�Ŕ˹ũ

Ť>ɂʧʢ\4ʸ'ȱʒʴʎʝʠʟʴʖʭ˽�:ʢ

ƭ¢5�ʠDƘʸʮʖʲʒʎʝʈ=ıʴɾ 

ʎʵʪʜ��ɦǮǨʸ�ƄáĞƭ¢ƧƵʠDƉ

ʐʖH#ʣŸʊ˽©ƃʒʵʤĮăĻʈ�ƎAʝʟʴɾ

ʎʵʠʱʙʛȍ��ʈǺůʠ"ƉʐʛʃʴǧǦʯǤ

ƶņʜʣ©ƃ�cǞʟȄĔþ_ʯǺůʈ©ƃʐ˽

�ƎAʢĖʐʃʀǠÉ�ƄáĞƭ¢ʁ˽ʒʟʷʘƃ

�Ǻůʝ©Ȃʸ�ĮʝʐʖĖʐʃ�ƄáĞƭ¢ʸĚ

ĮƒʜI�ʒʴʎʝʸƛ÷ʒɾʪʖǺůǧʠŒʨʛ

ņOÝʠQʴɦǮǨʢ²4ʜ˽ǺůƉǧǦʢņǞ

ʸǳ¥ʒʴʎʝʮƛƕʢ�ʚʝʐʛʃʴɾ 

 

=[
�LJ246

ʪʓʀɦǮǨʁǺů©ƃʢȉɢʣ˽˻ÐŹʟʈʲ˼

ȗƉʜʂʴɾɦǮǨĮ�˻120 .;˼ʣʮʘʶʹ˽ɦ

ǮǨĮ�ʠ^ǈʐʛǺůʠ"ʄ³�Ǻůǧʯ˽Ǻů

ņy˽đ,�ʆʱʦǁƅļʢÍȀȗƽ˽ʞʄ´ʟʊ

Ƿƴʮʙʛʮ 150.;ƱËʢȀ,ȗʈAīñȘʜØ

ǶʠʟʴɾʏʲʠɦǮǨʸȴƉʒʴʢʠ˽Æɉ 10 .

;ƱËʣØǶʠʟʴɾʖʗ�ǥʢǺůǧʢ²4˹ȴ

ƉʜʮhƱËʢɄɣʣØǶʜ˽ǒǍȗʈ 600.;ʸ

ȝʅʖüGǧʝŒʨʴʝ˽ʬʐʶʇʟʳ¤ʃɾʪʖɦ

ǮǨʣ 3 iʜćǔcǞʜ˽ǺůʮĚÂʳʈ�Įʟʢ

ʜ˽ǺůǧʝŒȤʒʴʝ��ȗʣʇʟʳ�ʊðʅʲʵ

ʴɾʀɦǮǨʁʸ²4ʒʴʎʝʜÔı=ıʟʇʙʖƧ

Ƶʯ˽ʕʮʕʮ�ƎʠH#ʢŸʃƧƵʈ©ƃ=ıʴ

ʎʝʸǘʅʴʝ˽ǺůǧʯǤƶņʝhʑ�)ʜȐȌ=

ıʵʤ˽ʎʢȉɢʣV>3Ī=ıʴʝÜʄɾ 

ʖʗȉɢʣ�ʠʮŝ¹ʂʴɾʕʢ
ʜʮħ�ʢʮ

ʢʣ˽�ƄáĞƭ¢ʸ
×ʝʐʖƧƵǙˈ˩ˮ˕ʻʢ

ƅǼʸÕʴʎʝʜʂʴɾ�H˝ʺ˳˷ˆƽʠoʤʵ˽

ʀɦǮǨʁăĻʢ:¬ʸȇĝʏʔʛʃʖʗʊņ�ʣ�

ʃʢʗʈ˽�ƄáĞƭ¢ǅʢˈ˩ˮ˚˕ʻʜȇĝʒʴ

ʝ˽ʇʟʳʢĐʢìBʈ­ʔʲʵʴɾʕʵʈ¢ǯɜʠ

ɊʒʴìBʜʂʵʤwʹʜ`ʌʛƸʚʝʎʶʗʈ˽

�ʖʴìBʣ˽ɦǮǨʢȴƉʜũ�ǡǰɒʝWȊʒ

ʴØǶʈʂʴŷʜʂʙʖʳʝʇ˽`ʌƗǌǖʈʪʗȀ

Ƹʏʵʛʃʟʃŷʜʂʙʖʳʝʇ˽��ɦǮǨʸƉʃ

ʖǺůʢ©Ǖʈ�?Ÿʃŷʜʂʙʖʳʝʇ˽Ǥƶņ

ʯǺůǧʝ7*ʵʒʴʝʇ˽ʮʙʥʲȴƉ˹ȴxɜʠ

ɊʒʴìBʤʇʳʜ˽ɛÃʠŎÛʜʂʴɾÓʠȅʐʊ

ȪʨʴʱʄʠƠʢĒʣˈ˩ˮ˕ʻʢ�ʠʂʳ˽ʪʖʕʮ

ʕʮ�H˝ʺ˳˷ˆʸɈ-ʐʖƛƕʣ˽făĻʸˡ˲

˓ˊˮʺ˓ˢʒʴʎʝʠʂʙʖʣʓʟʢʗʈ˽ʎʵʜʣ

¢ǯɜʠɊʒʴȐȌʣŪʪʲʟʃʱʄʠÜʄɾĖʐʃ

ƧƵˢ˶ˋʾ˅˗ʢƁÕʈ˽ƧƵǌǖʢǑöʠƜǎ

ʐʛʃʴņɊʈ �ʒʴʎʝʈ[}ʇʮʐʵʟʃʈ˽

ʕʄʐʖƅƋʜ¢ǯƕʟȐȌʸȽʌʛʃʴʱʄʜʣƠ

ʢĒʠʣQʛʟʃɾ 

ʕʐʛħ�ʢȉɢʣ˽ĚĮ¢ǯ�Ȑʈ6Rʒʴ�

�ƧƵǾƍ˻˨ˌː˺ˢ˲˷˼ʝʃʄ˽FËʠʮʂʴɾʪ

ʓ˽�ʠ˨ˌː˺ˢ˲˷ʜɁŷ��ƧƵǾƍʝʐʛ

þƉʏʵʛʮ˽ʕʵʸʮʙʛ�ǀʈāǗʏʵʴʷʌʜ

ʣŸʃɾ#ʅʤ˽˨ˌː˺ˢ˲˷ 2014 ʜ˽�ƄáĞ

ƭ¢ǅʜs�Ɂŷ��ƧƵǾƍʝʐʛþƉʏʵʖ

ăĻʮ˽˻ƬȷʈƤʴɎʳ˼ĭʗʪʝʪʙʖ�ǀʣƁÕ

ʐʛʃʟʃɾʜʣ ʢʖʭʠ˨ˌː˺ˢ˲˷ʸRɗʐ˽

¯ķʐʛʃʴʢʇʝǽʄʝ˽ĚĮ¢ǯ�Ȑʢǒg¾

¢ˠ˶˷˕ʻʺȿ�Ɇʗʙʖ½aū�ȾY�ʈ˽˨

ˌː˺ˢ˲˷ 2017ʢ�H˝ʺ˳˷ˆʢ<ɠʜ˽ʕʢƾ

ʅʠƝÐʒʴ:¬ʸƂƜʠȪʨʲʵʛʃʖʢʜ��

ʠǊ�ʒʴɾʀ��ƧƵņɊʈƸĻʐ˽ēƭƞʮȆ
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ʭʖ��ƧƵǾƍʈ˽ȕPƞʢŏɓʜǫʝʏʵʴ�

#ʈ�ʊʟʙʖ˻�Hʣʕʹʟʎʝʣʟʇʙʖ˼ɾʕʢ

ɖØʓtɢʠʟʴʢʈ˽ĮÐʠɊ&ʒʴƭ¢Ǚˈ˩

ˮ˚˕ʻʢ
ʜʕʢƧƵǾƍʈØǶʝʏʵ˽ʪʖĮÐ

ʠɊ&ʒʴƭ¢Ǚˈ˩ˮ˚˕ʻʈ/ʵʖƧƵǾƍʝ

Ȇʭʛʃʴʢʇ˽ʝʃʄŷʜʂʴɾʕʎʜʎʢʱʄʟƧ

ƵǾƍʠ°ʐʛˈ˩ˮ˚˕ʻʢʆ��ʉʸ�ʅ˽�ǀ

TʸŊÐTʒʴĹôʠʐʛʮʲʄʖʭʠ˽˨ˌː˺ˢ

˲˷ʸ6Rʐʛʃʴʁɾʎʎʜǽʄ��ƧƵņɊʝʣ˽

ě�ƸƧƵêǅʢƧƵņɊʈ�Įʜ˽Ɣŋȑʙʛ

�¢ʢɌǗƧƵêʜʂʶʄɾʚʪʳʀɦǮǨʁʢʱʄʟ

˦˗˪ʺ˓ˢ�ʢăĻʣƻʇʲ˨ˌː˺ˢ˲˷ʝʐʛ

ʣʆoʦʜʣŸʊ˽��ƧƵņɊʈ=ʐʖăĻʈQ

Dʒʴɖʠ˽ʕʢQDʠƿʸ�ʌʴʖʭʢʀʇʪʔžʁ

ʜʐʇʟʃʝǼɀʒʴʎʝʈʜʉʴɾʘʟʫʠ1ʠʀʮ

ʙʥʲȴƉɜʠɊʒʴìBʤʇʳʁ­ʔʲʵʴʝĥʃ

ʖʖʈ˽ʎʵʣ˨ˌː˺ˢ˲˷ʕʢʮʢʈfăĻʸȃ

%ʒʴɖʠ˽ȴƉ˹ȴxɜʠɊʒʴȃ%ʸɁǸʐʛ

ʃʴʎʝʠʱʴɾƭ¢Ǚʢƻʊʵʝʐʛ˽ʪʓ¢ǯɜʜ

ʢ/KʸȐȌʒʴʨʉʗʝÜʄʢʗʈ˽¢ǯɜʝhƽ

ʇʕʵ��ʠȴƉ˹ȴxɜʸɁǸʒʴʂʖʳʠ˽�

�ƧƵņɊʈăĻʐʖƧƵǾƍʸ/ȳʐʖʃÜá

ʈƃʵʛʃʴʱʄʠÜʄɾʖʗʐ˽ʗʇʲʝǽʙʛʀɦ

ǮǨʁʢăĻʸ_ʳ�ʍʴʨʉʝʣǘʅʛʃʟʃɾ

2003ÆʠȐȌʐʖʀɦǮǨʁăĻʈ 2012Æʪʜơʙ

ʛʃʖʎʝʇʲʮĝʲʇʟʱʄʠ˽˨ˌː˺ˢ˲˷��

ʠʎʢǾƍʠ2ʸÐʛʲʵʴǣdʣ �ʐʟʃɾʪʖ

ʀʇʪʔžʁʜʂʙʛʮăĻʐǐʌʴʎʝʜ˽©ƃʠj

ʌʛ�ʉʊOʉ=ʒcǞÝʣˎ˶ʜʣŸʃɾˊ˴ˤ

ˌː˺˹ˌː˶˺˷ǟĮ˹�ųʢğƍʀ˶˓˄˺ʁʜ˽�

�6˶˓˄˺˹˜˴˦ʺʣ+Źʭʋʙʛıʖ�Ǝ˒˭

˷˟ˁ˷ʝʢ°èņ�ʸȫʃʟʈʲʮ`ʌ4ʵ˽�*

ƕʟ©JÀʸȡʡɐʌʛvèʐʖɾħÓʣB¨ʜċ

ʵʣʐʖʈ˽˶˓˄˺ʮğƍʮʪʖˌː˶˺˷ǡȣʮʺ

˫˳˂˷˹˘˳˺˪ʸ�ƃʐʖɾʀ˶˓˄˺ʁʸëĮʠø

èʐǐʌʖʃʝÜʄɾ 

ʕʐʛ˽ħÓʠŎʴ�Ƒ�ʉʟȉɢʣ˽>ɂ�ʢ

ƠʢĒ˻˦ˌ˄˭˲˼ʝʢèʃʜʂʴɾʕʢ8�#ʝʐ

ʛʣ˽ʀ˂˩ɽ˂˷˖ʁʝʇ˽ʀɃɽˈ˷˟ˮ˺ːʁʝʇ˽

ʀiPɽǉǜʁʝʇʝǽʙʖȝĩiʞʎʶʈ°èƝëʝʐ

ʛƓ�ʒʴǹàʸʐʛʆʊʨʉʜ˽ʎʵʲʝŒȤʐʛʮ

ȸǩʢʟʃăĻʜŸʃʝ˽ħǋƛńʜʂʴ�ǀāǗ

ʠʣʖʞʳƢʌʟʃɾƬȷʈȴƉ˹ȴxɜʱʳ˽¢ǯ

ɜʸɁǸʐʛȃ%ʐʛŉʐʃʝÜʙʛʃʴʢʮ˽ʎʎ

ʠƅƋʈʂʴɾ 

 

>[DPNI6

©ʣʀɦǮǨʁăĻʣ˽ĚĮŔȔ¢�ʢʀǤƶņʁ

ʝ˨˺ˋʒʴʱʄʠfėɜʇʲǶȋʏʵ˽�Ëʣʎʵ

ʸ`Ȏʒʴʎʝʮǘʅʖʈ˽ħǋƕʠʆĕʳʐʖɾʀɦ

ǮǨʁʸȯʑʛʎʢ˨ˌː˺ˢ˲˷ʠɊʷʳ˽ʀɦǮǨʁ

��ʢ��ƧƵǾƍʸǚʊņ�ʸ�ĐÕʖǎĵ˽¢

ǯƕʠĭźʟăĻʯ˽čŴʟ:¬ʢăĻʈĐ�ʃ

ʎʝʸƤʙʖʎʝʈ˽ƅƋʢ 1ʚʠʂʴɾȕPƞʜʟʊ

ʝʮ˽ʎʵʠ Ɣ.;ʮñ4ʒʴŔʠʣʟʲʟʃăĻ
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Ǥ�&sƊƄŶ�&*BrZGW4îǿǚ�¿ǃ

&(9țÑȈ�Ų5Ñ¢%*®ųóƣ>²ŌƋ)

ǳ3:�3*ƚêƋ(C[VrO>ĭ��:�

&�%�:7�)(:�wǮ*&�9țDRr5

C@pRnș^lTGEtbr5ĐƨèơȚ+

SLCP &�$ţ�Þ³>â��ûÀ�:ŻǤ%


9ț0�ƀŽ%+ CO2794®ų)¾9Ƴ15�
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:�êǉƕƝ*Ű¶*ź%+ț

âţ¶ê*đǄǻ&4��.� OHlNEn*½

Ĳ)Ȅ=:¶ê¼ēƬsƂǞĹƛą>ƖƟ�:�

&�ƝŔƏŘ*u"%
:��*�3țȘǓ�Ăț

10¦šǔŵ>aTWOcTW�&)ǈ�țĎ8;

�ŸĂ*ǛƱVtS�8țņƓ¼ē*Ãî('>

Æ2țĹƛąƬ*ǘķ&ƖƟ>ǳ3:�âţ¶ê

*ĹƛąƬ+țǼü×5�ªƊƄŶ*Çǫ)��

$țĵFpgtWn*ƞȃOItn%ĉ��ȏƼ

ċĕ	>Ƙ��&�Ɠ8;$�:�ț�*ĕǤ)

Ȅ�:ǘķ+�;0%*Ʃ�ƞȃǓ�Ă*Ǌŀ

ǒŵ%+ïƀ�;$�(�!��FpgtWnƯ

ǔŵ)79�*đǄǻ*ǘķ�¨3$ïƀ�:

�&&(9țŔ3$BrZGW�â��� 

��w*7�)ț{ƈ%¨3$FpgtWnƯ%

*ïŁȃǔŵ>ïƀ�:�&)79ț�ªƊƄŶ

�8*ī¥ǿ5¶êǵƛ*ǓĿțŻǤ½Ĳ5�

ăsţ�Čȓ)Ȅ�:ÎŌȄ�*ǓĿ('țêǉ

Ƌsƙ�Ƌ)ǽǎ(ƓǏ�½Ȋ¿ǃ&(:��ȃ

Ŭ³)Ɔŉ�ț�ȃƄŬ)Čȓ�:ÕƁƃÛÞ¶

�ƂǓ�;:7�)(:&&4)țÐ 3)Ƙ�7

�(æďƃKBGn%țŴł¶s�ăČȓ>É8

�:Ɩ�(ǶƢ>ĭő%�:�0�țVNSnĖ

Ùƙ�%*KBYtƞȃ)��:Ŭƅ>ƏĨ�ț

ƄŬOItnșê¸o`nȚ%*�3Ʊ���¶

êãţ�ÙĖÙ	>Oda('*İþƠŇÄ�)

m@nSBf%ĭ��:�&('4¿ǃ&(9ț

Society5.0 )4ǡž�:/�țǴ³�ïĺ*¿Å

('*ƄŬ)òƑ��Ǹ§(©ķ4¿ǃ&(:� 

 

U��*ŤƫƚƊƆƟƦŨţđ�ţ�ŘőůœŐţ

ā¸ŝƫnIĞ�ÐØ¥¢ƫ³°ÐØĨÈ¥¢ƫ

FÚÃJÐØvŞńŚŘFÐŉ�kŞŠŲƫRSõ

ÙÐØĨÈ¥¢ůMQÝŉ =œųhŶoTőŘĿ

�àþ¤šśńŜŤƫù�ƈƦƄŞőŜ 10�#Õe

ŶýęŷřĿ 

 

Î
, ÙÎìçáê§a­yĠīĭeFēįĮĆS��wĠÅĖĮ�7Ğ��ġ5I�ĸıĶŗćÎ



M¬2QÐØ Ü 42:Ķ (2020) 
 
 

6 
 

ÚŠ��ĞNKş�GĤ'đĜ 
�EţƙƇƉƨƗƠƦ�1î& 2019 c 3 �š�

řŚŜƫČ�ţp@Ů?ŭŜ÷ŵŴŘ 2018c 12�

ţƓŸơƦƁŝŤƫM¬2Qţ�ĆţĄÆŶ��Ą

ÆŞŤ¿Úš~$őŘçïŉŃŚŘĿċĳŏŞšƓŸ

ơƦƁ�ĩŉĥ%ŐŴųŘŭƫLŋţĊ��ĩŶıu

őĉÎeŶĵŭųŎŞŉŝŊŘŎŞŤƜơƊƍŝŃŚŘ

ŉƫŗţ��ŝƫ=�š~�ŐŴŘù���ĄÆš

?ūŴųũŊ~�ŝŤŠńňŞţpýŮŃŚŘĿĝšƫ

��ĄÆ�ŝŤ;ƚƊƆƟƦţĊ��ĩŉůŤŲĕŲ

ŔƫūŘ�àþ¤Ů¾(šMHŞŠųŎŞňűƫ�(

š~�œųŎŞţŪŅŉ�ūőńŞœųpýŮŃŚŘĿ

ŗţŘŭ'�ŤĬőňŚŘŉƫM¬ÃJù� ąO

C�ŝĎčőƫ�æ~�ŝŤù���ĄÆš<²

œųŎŞŞőŘĿ2018c 12�ƓŸơƦƁ�¸šŇńŜƫ

dńƃƚƞƏƋŹ��ţ<pmŉýņšŋńƫÒ�É

pðŤĉŭűŴų��ŝQøÉpðŉýņšŋńƫ

Šşţpýŉ�ŐŴŘŎŞŮ'���ŞŠŚŘĿM¬

®�šŰų�fiİŠş�ţŎŞŠţŝŤŠńňŞţ

oTKţpýŮŃŲƫ�jŤŐűšLŋţ¥�Ŷý$

őŜĉÎeŶĵŭƫQøÉpðţgČšŮĥrőś

śÔQÇšćņŜńŋlüŉŃųŎŞŶgŋqŒŘĿ 

�jţƙƇƉƨƗƠƦ~�¥�ŝŮƫĵ­b%Ă

òţƜơƊƍŶgČőƫĖŉƖƣŠńhŝţ~�Ŷé

êőŘńŞñņŜńųĿŗţ��ŝƫFß�ŝĠŭű

ŴŜŊŘ´V.�ŽƇāµwøù� GOSATƫ

GOSAT-2 ţjé¥ƩGOSAT-GWƪŝŤƫMþ¤{$

¶ţËÿŉÌÉš}ōűŴƫŗţ
£ßTšŇńŜƫ

ŻƐƢſƨº¹Ĕ¶ţ CO2{$Ħ|Ą>�šĒœ

ųŞţā¸ŝƫSLCP ĴŝŃų NO2ţù�āµŉĄ

ÆŐŴŜńųĿtŀţ¢oţ�ĤŶ GOSAT-GW ŝ

UÀőƫU,Ŷö×őśśƫĭ¨ù�ÝŶ?ŬŐű

Šų�jţ]ĨšĪőŜţ~�ŶéêőŘńŞñņ

ŜńųĿŎŅőŘ�ŘŠM¬2Qù�ƚƊƆƟƦŨƫp

¦ŃųÊ£ţŏ6-ŶŖŦ§ĚőŘńĿ 

 

Î

ÛŠ  [}Î

Climate and Clean Air Coalition (2017), 

https://www.ccacoalition.org/en/content/benefits-

mitigating-short-lived-climate-pollutants#&gid=2&pid=1 

(2020c 1� 10�īĀ) 

Committee on Atmospheric Environment Observation Satellites 

(2012), Science plan for Geostationary mission for 

meteorology and atmospheric pollution in Asia (GMAP-

Asia), Japan Society of Atmospheric Chemistry, pp.77.  

Fujinawa, T. et al. (2019), Concept of small satellite UV/visible 

imaging spectrometer optimized for tropospheric NO2 

measurements in air quality monitoring, Acta 

Astronautiaca, 160, 421–432. 

Miyazaki, K. et al. (2017), Decadal changes in global surface 

NOx emissions from multi-constituent satellite data 

assimilation, Atmos. Chem. Phys., 17, 807–837.  

Sekiya, T., K. Miyazaki, K. Ogochi, K. Sudo, and M. Takigawa 

(2018), Global high-resolution simulations of tropospheric 

nitrogen dioxide using CHASER V4.0, Geosci. Model Dev., 

11, 959–988. 

TFGÁÔQÐØĵe2ƥƨžƦƁƁƢƨƗ (2017), GÁā

µţY�¢ošĪŵų�Ç/>ţ%�, ¬ĐÐØƑƨ

ƍƩ��¬ĐQ�ƪ, 234, pp.1–74. 

 

 

5Ö8Ĳ�:Ķ 2020c 1� 11� 

}ė8Â�:Ķ 2020c 1� 20� 

Ķ

¤¡N?ŢÎ

1. nIĞ�ÐØ¥¢Ķ

2. ³°ÐØĨÈ¥¢Ķ Ķ

ÑÎ´�¤¡ÞÎ

Yasko Kasai   <ykasai@nict.go.jp> 

Yugo Kanaya  <yugo@jamstec.go.jp> 



��� !-.,)*1� "�����&��('0+/%$&���
#! 
Research Focus                                                                   Article No. 042A04 
 

1 
 

����
��%$(&'�	���#����"!�

�%$(&'���� ����

Importance of aqueous reactions in cloud/fog droplets and 
deliquescent aerosols for the formation of water-soluble secondary 
organic aerosols 
�

ƭ¥� Ǎ  ���

�

ïũ�%�šŉŠA<}U{ȾSOAȿ$Ȣ��&Ȋčî
%ƧƲ�ǝƱ�8����ɀ�%ƕ

ĥȒƮ$Ȣ��&-��¾¯#ƥǨ�
ě58��#�Ƅ1î
ɀ��' PM2.5%ħŢ$șǦ

#¶ȹ� VOC ü�Ə%ıö#"$ï�#�ƪö��ť���7	Ŏǆǹ &�%4�#Ǻȵ

%�� �7ȫȬŪ2A<}U{�%ŪƣÆĠ$47 SOA%ƕĥ$���%ƥǨ:-!0�	

Ŏư &ȬŪ� Îö�8��7ŉŠ¼ÍƊɀïũŪƣÆĠ%÷ȺùƞƧƲ$���ǀ���

ęɀïũŪƣÆĠȄż SOA %ȚíǬŹ!u[{ƧƲ$���%|fw�:Ǡ��	ïũŪƣ

ÆĠ$Ȣ��&ȫȬŪ�$º��ƁǭA<}U{Ū�%ÆĠ�șǦ!ǋ�58�	6ɀ�ǌ%

ƣýƞșǦĢ#"$Ȣ�7ƥǨ$���1Ǯ87	 

�

�

�� 9P<7�

� ïũ�%�šŉŠA<}U{(secondary organic 

aerosol, SOA)$Ȣ��&ɀȊčǑï#Ļ%ǼĽ�

ƝǢ�8��7�ɀ�%¼óƞĢƌ2ƕĥȒƮ$

Ȣ��1-��ƪö#��î�	 ����Ùȵ

%����ȫȬŪ	4(A<}U{Ū�%ŪƣÆ

Ġ$47 SOA%ƕĥ �7	 

� ïũ� Ǩ®�8��7MirH}~ƺñ�

% SOA&ɀŪŽĢŉŠƃƾȾwater-soluble organic 

carbon, WSOCȿ!Ū$�ŽĢ%ŉŠƃƾȾwater- 

insoluble organic carbon, WIOCȿȾ�8�8ŪŽĢ

ŉŠƊ water-soluble organic matter, WSOMɀŪ�Ž

ĢŉŠƊ water-insoluble organic matter, WIOM%Ɩ

Ǹ1Ɩ�587ȿ!$ï²�8ɀ�85%�Ǣƞ

¼ÍƊ$ý�7¯ȷ� Saxena and Hildemann 

[1996]$4��#�8��7	WSOM$Ð-87

¼ÍƊ$&ɀ�ƽuaD{o~Ș(C1-C4)ɀOD{

o~Ș(C2-C6)ɀ�ƽD{o_{¼ÍƊ(C1-C4)ɀ�

ƽ<{Da�{(C1-C4)ɀǙȸŁ<{K�{ɀpz

C�{(C2-C7)ɀpzIzK�{ɀJ\D{o~Ș

(C3-C5)ɀA�Z{(C2-C4)ɀe]}FNOD{o~

Ș(C2-C4)ɀŉŠƨȘAPZ{ɀ<r~ɀ<raȘ

#"��6ɀ�ŀɀWIOC¼ÍƊ!��&ɀ Ȼƽ

n-<{D~(C10-C34)ɀ Ȼƽ n-<{D~Ș	4(A

PZ{(C9-C30)ɀ Ȼƽ n-<{Da�{(C10-C35)ɀȻ

ƽ<{[e](C9-C14)ɀOZ{ma>]Ș(Oe]

}<fAX~Ș#")ɀǙȸŁpzD{o~Șɀî

ƔǙȸŁƃ¼Ūƾ(PAH)ɀîƔǙȸŁJ\~�Fa

~ɀK|PZ}�{�%�%PZ}>]ɀǙȸŁ

_\}¼ÍƊɀzI^~ɀR{}�P#"�ī�

58��7	�85îĆ$9�7ŉŠ¼ÍƊ%�

�ɀƋ$WSOM&Ū¯ñ!%ǫÕĢ�Ȼ��0ɀ
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ïũ�$	�7ȫ­ǈŖŰĢȾcloud condensation 

nuclei activity, CCN activityȿ$șǦ#Ė¸:ƀ��

�7!ǋ�58ɀï�#ȢĞ�ĩ�8���

[Kanakidou et al., 2005; Mochida, 2007; Kuwata, 

2012; Kulmala et al., 2014]Ɂ 

� WSOC%ƕĥǂȆ!��&ɀÌƯƝƕż
5%

�šĹ®%�ɀïũ�%ĵƝĢŉŠ¼ÍƊ

Ⱦvolatile organic compound, VOCȿ%ũƣȘ¼ÆĠ

$47�šƕĥ[��' Ervens et al., 2011; Miyazaki, 

2012]%�ɀȫȬ�2ƁǭA<}U{�%ŪƣÆĠɀ

Ƴũ—Ūƚȯ$	�7�ã�ÆĠ$47ƕĥ�

șǦ!ǋ�58��7 [Herrmann et al., 2015; 

Akimoto, 2016]�ɀ÷ȧ%ïũ�$	�7�85Ì

ƕĥǂȆ%ƣýƞ#șǦĢ$���&Ɇ-�4


¯
���#�	 

� Ŏư &ɆWSOC %ƕĥ$	��ɀȫȬŪ2A

<}U{Ū�$	�7ÆĠ�șǦ#Ė¸:Ŕ�

���7ÊǏĢ$Ƥơ�ɀ�8- %ƧƲ:|f

w��7	ïũŪƣ ƕĥ�87 SOA %� ș

țƞ$șǦ#¸Í:Á07!ǋ�58��7O

D{o~Șȷ%ïũ¼ó$Ȣ��&ɀ²ư$!6

-!0�[ƭ¥, 2020]	 

�   

/, #$��b�����&
� ţËƞ$.�ȬŪ�%EPƌ	4(ƺñƌŉ

Š¼ÍƊ%¯ŒǃŔ& 1980 č�46æÒ�8�

	6ɀ°Ō%ƧƲ!��&ɀ}M~S{P§¼ó

PuYI�%ȬŪ�$ɀn{s<{[e]ɀ<R

\<{[e]:&�0!�7<C6 <{D^�{ɀ

l~Q<{[e]#"%ƃƾĻ%Ā�#<{[

e]2J\~[Grosjean and Wright, 1983; Igawa et 

al., 1989]ɀIzCFM�{ɀtX{IzCFM�

{#"%O<{[e][Igawa et al., 1989]ɀGȘɀ

ȗȘ#"%D{o~Ș [Kawamura and Kaplan, 

1984; Munger et al., 1989]ɀe]}FNtV~P{

n`�\(hydroxymethanesulfonate) [Munger et al., 

1986]ɀ_\}h@a�{[Richartz et al., 1990]ɀŦ

ǟ · (pesticides) [Glotfelty et al., 1987] ɀ

PAH[Leuenberger et al., 1988; Capel et al., 1991]#"

�æÒ�8��7	ïũŪ�%ŉŠ¼ÍƊ%¯Œ

&ȫȬŪ%�ɀȣŪ$���1Ļî
#�8��

7�ɀŎư &ȣŪ$���&ýȀ!�#
��	 

�%ę 1990 č�ęŌ46ȬŪ�%ŉŠ¼ÍƊ

%ƧƲ&Ơ;$#6ɀî
%¼óĥ¯�Źö�8

74�$#��	�85ȬŪ�%ň1�Ǣƞ#

WSOC!��&ɀ1) ǐǎŁOD{o~Ș(C3-C12)ɀ

2) ǐǎŁ<{K�{Ⱦ<{Da�{ȿ(C10-C32)ɀ

3) ǐǎŁuaD{o~Ș(C10-C32)#"�ī�5

8��7[Facchini et al., 1999]	ȫȬ�%WSOC!

��&�Ǳ%¼ÍƊ�í$ɀhr~ŞƊȃȾhumic-

like substance, HULISȿ!1Ô'87ŪŽĢ%Ȼ¯

ñț¼ÍƊȾ high molecular weight compounds, 

HMWCȿ�țƞ$șǦ �6[Zappoli et al., 1999; 

Krivacsy et al., 2000; Feng ad Möller, 2004], ȬŪ�

!ȬƝƕŅ%A<}U{ƺñ(ȡȃƺñ interstitial 

particles, INTȿ�!:Í9�� HMWC %ǆț&

WSOC % 40%:Á0ě7�!�æÒ�8��7 

[Facchini et al., 1999]	�85�í$ȬŪ�%ŉŠ

¼ÍƊ!��&ňȊ- $ɀ C1-C3<{[e]Ⱦn

{s<{[e]ɀ<R\<{[e]ȿɀȗȘɀC2-

C3O<{[e]ȾIzCFM�{ɀtX{IzC

FM�{ȿɀh@a�{�_\}h@a�{ȷɀe

]}FNtV~P{n`�\, ŉŠƩȘAPZ{ɀ

|oI{KM~ɀƆŪƻɀ�%�ȟȞ n-<{D~

Ș, PAH#"�¯Œ�8��7[Lüttke et al., 1999; 

Fuzzi et al., 2001; Whiteaker and Prather, 2003; Collett 

et al., 2008; Ehrenhauser et al., 2012; LeClair et al., 

2012; Pratt et al., 2013; Herckes et al., 2013; Boone et 

al., 2015]	  

� ȫȬŪ�%ŉŠƊ%¥ƾǁĥ$Ȣ��&ɀȅȻ

¯ǭǏȃț¯ŒȾFT-ICR mass spectrometryȿ$4

��ɀ¯ñț 700 Da - % CHO, CHNO, CHOS, 

CHNOS¼ÍƊ%¯ñƯĻ�1!058��7[�

�' Zhao et al., 2013]	A<}U{�%¯ñƯĻŧ
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 &�ǖ$ CHO �ň1Ļ�î��ɀK}y]ą

�%ȬŪ� & CHNO ¼ÍƊ%Ļ�>50%!Ɯċ

$ï��%�Ƌĝ �7	ȬŪ�%ŉŠƊ% O/C

ŧ&∼0.6!A<}U{�46îāȻ
ɀȬŪ� 

%ŪƣȘ¼�ƫØ�8��7[Zhao et al., 2013]	 

 


� ^lmvue8_�`wy�

� �šȘ¼ȒƮ!��%ȫȬŪ�$	�7Ūƣ

ÆĠ%șǦĢ& 2000 č�%°0$ Blando and 

Turpin [2000]$4��ƫØ�8ɀ�%ęÎŞ%Ī

Ķ�ǅ���7[��'ɀGelencsér and Varga, 2005; 

Ervens et al., 2008]	Ūƣ#��&ŪǢȯ$	�7

SOA ƕĥ%șǦĢ$Ȣ�7¦ȹƞ÷ȺƧƲ&

1980č�
5#�8�	6ɀChang and Hill [1980]

& 1-[R~Ⱦ1-decene, C10H20ȿ! O3!%ÆĠ:ɀ

űȏƼ:Ɩ�� 4-30 µm%Ǜ�Ūſ)%ņȭŏ�

� Ǡ�ɀŪſ%#�çÍ$&ƕĥƊ�$ 1-a^

^�{Ⱦ1-nonanal, C8H17CHOȿɀ1-a^a�{Ⱦ1-

nonanol, C9H19OHȿ%.�Ǩ587�ɀŪſòà�

 &46ȻŮƄɀȻ¯ñț%Ɗȃ�ƕĥ�87�

!:Ǩ®�ɀ�85&Ūſ�$ǣǧ�� 1-a^^

�{ɀ1-a^a�{ƶ%ȟȞ<{[e]2ȟȞ<

{K�{
5ɀȟȞD{o~Ș#"�ƕĥ�8�

1%!ıö���7	 

� �ŀɀHatakeyama et al. [1985]&ɀNH}kFR

~! O3 %ÆĠ$	��ɀd>|YHPEyPû

Û$ŭƤ��ƕĥƊ%Ņȡì¼:�5*ɀũƣÆ

Ġ$47�šƕĥƊ&I{V{<{[e]

Ⱦglutaraldehyde, HCO(CH2)3CHOȿ!<Op<{[

e]Ⱦadipaldehyde, HCO(CH2)4CHOȿ%ɃƯȷ%

O<{[e] �7�ɀŅȡ�ǂ�$�8I{V

{<{[e]
5& 5-CFTm~V~ȘȾ5-

oxopentanoic acid, HCO(CH2)3COOHȿ:ǂ�I{V

{ȘȾglutaric acid, HOOC(CH2)3COOHȿ�ɀ<O

p<{[e]
5& 6-CFTkFM~ȘȾ6-

oxohexanoic acid, HCO(CH2)4COOHȿ:ǂ�<Og

~ȘȾadipic acid, HOOC(CH2)4COOHȿ�Ǣȯ�ã

�ÆĠ ƕĥ�7�!:÷ǲ���7ȾÜ 1ȿ	�

%4�$OD{o~Ș2ƃƾĻ%î�D{o~

Ș&ũƣÆĠ &Ƣİ&ƕĥ�8�ɀũƣÆĠ 

ƕĥ�87O<{[e]ɀJ\D{o~Șɀe]

}FND{o~Ș#"
5Ǣȯ-�&c{HŪ

ƣÆĠ ƕĥ�871%!ǋ�587	 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� Ūƣ$	�7�85OD{o~Ș%�šƞƕ

ĥ$Ȣ�� Ervens et al. [2004]&ɀOD{o~Ș


5D{oFN{å$Ȩİ�7CH2å%ɅÃñ�đ

�Ĩ
87�!$46ɀe]}FNOD{o~Ș

2J\OD{o~Ș:ǂƘ��ƃƾĻ%��ā

#�OD{o~Ș�ƕĥ�7ǂȆ!��Ūƣ OH

yOD{$47Ü 2%4�#Ș¼ÆĠŠŝ:ĳǯ

���7	 

�%4�#ȒƮ&ïũ�ƺñƌƊȃ%A>O

~I$47ìȃ$1Ȣ9���7!ġ987�ɀ

Ü 2 ƕĥ��(n+2)OD{o~Ș&ɀŇ$Ūƣ 

OH!ÆĠ� C6→C5→C4→C3→C2%4�$ƃƾĻ

%46ā#�OD{o~Ș:ƕĥ�7�!�ƫ

Ø�8ɀƳũ-Ūƚȯ� %ÎŞ%ÆĠǂȆ�

Enami et al. [2015]$4��ƫ�8��7	 

 

 

&

� .& mj}xio~+>0�
a\^d 72+�
� / �����

���b�!	�['Z(k|q|f|swu�'Y(& 2+gipy~q

~��'X(& k|q|�& C;ETELHWENE& HT& EM,*& .432D[ 7PQWRKIJT&
.432&5NHRKGEO&7JHNKGEM&?PGKHTW,&

&
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� Țíïũ�%OD{o~Ș!��&�ǖ$N

w?Ș(oxalic acid, HOOC-COOH)�ň1ȻƂĐ 

Ǩ®�8ɀ�8$š� C3-C6#"%OD{o~

Ș�ŧȇƞȻƂĐ$Ǩ®�87 [Kawamura and 

Bikkina, 2016]	OD{o~Ș%� 1ň1șǦ#

Nw?Ș%ƕĥŠŝ!��ɀ�ƅȄżĵƝĢŉŠ

¼ÍƊȾanthropogenic volatile organic compounds, 

AVOCȿɀƕƊȾśƊȿȄż VOC Ⱦbiogenic volatile 

organic compounds, BVOCȿ%ïũ�ũƣȘ¼ÆĠ

 ƕĥ�7IzCFM�{Ⱦglyoxal, GLYȿɀtX

{IzCFM�{Ⱦmethyl glyoxal, MGLYȿ�Ūƣ

$È6ȉ-8ɆCzLq�#"% HMWC !ª$

ȫŪŏ��%ŪƣÆĠ ƕĥ�7�!�÷Ⱥƞ

$ƫ�8�[Carlton et al., 2007]	 Ƌ$Nw?Ș$

Ȣ��&��%4�#ÆĠǂȆ ɀGLY!Ū�%

OH yOD{!%ÆĠ$46ɀIzCFN{Ș

Ⱦglyoxylic acid, HC(O)-COOHȿ%ŪÕƊ(HO)2CH-

COOH :ǂƘ��ƕĥ�87�!�ƪ
058

��7[Tan et al., 2009]	 

 

D{o_{¼ÍƊ%ŪÕ 

HCO-CHO (aq) + H2O CHO-CH(OH)2    (1) 

CHO-CH(OH)2 + H2O  (HO)2CH-CH(OH)2   (2) 

OHǷȄȘ¼ÆĠ 

(HO)2CH-CH(OH)2 + OH + O2 → (HO)2CH-C(OH)2OO + H2O  (3) 

  (HO)2CH-C(OH)2OO → (HO)2CH-COOH + HO2    (4) 

  (HO)2CH-COOH + OH + O2 → OO(HO)2C-COOH + H2O   (5) 

  OO(HO)2C-COOH → HOOC-COOH + HO2    (6) 

 

�%ÆĠ$	�7Nw?Ș%ÇƏ&Ūƣ�%

GLY %ƂĐ$Ē
�ò�ɀƂĐ���çÍȾ<1 

mMȿ$&+,ÇƏɂ Nw?Ș�ƕĥ�7�ɀƂ

Đ�Ȼ
#7$�8�ɀCzLq�#" HMWC

:ƕĥ�ɀ>0.1 M�� & HMWC%ÇƏ�+,

ɂ!#7�!�ıö�8��7[Lim et al., 2010]	

Ě��ȫȬŪ�%IzCFM�{
5&�$N

w?Ș�ɆA<}U{Ū� & HMWC �î
ƕ

ĥ�87�!��Ź�87	 

Nw?Ș&À� &ǜũß�Ȼ
�%î
�

ũƣ$¯Ȗ�87�!��Ź�87��÷ȧ%ï

ũ� &�%Ť"�ƺñƣ$Ǩ®�8��7	�

%ƓƘ!��ɀ��'łŎ%�
' įÈ�8�

A<}U{�%Nw?Ș&ɀCa2 Znƶ%Ȝă!

ȝ�:Ĕĥ���7�!�±ń��	6ɀ�%�

!�Nw?Ș%ǜũß:ï�
�������

� 7 1 % ! ǋ � 5 8 � � 7 [Furukawa and 

Takahashi, 2011]	-���ǖ$OD{o~Ș& NH3

2 H2SO4!1HyPV�:Ĕĥ��ĵƝĢ���

��ƺñ¼�2���!�ƥ58��7[Xu and 

Zhang, 2012; Ortiz-Montalvo et al., 2014; Drozd et al., 

2014; Peng et al., 2016]	 

&
&

� /& ��a\^d'O)0(nh|z~�]cwu}imnh|z~

��ltnh|z~�e��_d'O)/(nh|z~�b���

�[C9RVHOS&HT&EM,*&/--1D��.�
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� ïũ�%ŪƣÆĠ!��&ɀȫȬŪ�í$Ɓǭ

A<}U{Ū�%ÆĠ�ǋ�58ɀƩȘ<~u_

?sȾammonium sulfate, ASȿ2ƩȘȾsulfuric acid, 

SAȿ#"%Ưƺñ:Ŷº��ŏ�� %Xv~c

�÷Ⱥ�Ǡ98��7	IzCFM�{
5%

SOA ƕĥ$Ȣ��&ɀÜ 3 $ƫ�874�$ɀ

SOA %ÇƏ YSOA�Ưƺñ!��Ŷº�8�ŉŠ

Ɗț Mom #
ɀŴ�ŪûțȾliquid water content, 

LWCȿ!ª$ƢǇƞ$ëï�7�!�ɀVolkamer 

et al.[2009]$4��°0�÷Ⱥƞ$ƪ
058ɀ

ƁǭA<}U{Ū�$	�7 WSOC %ƕĥ�÷

ǲ�8�	ňȊ% Daumit et al.[2014]$47ɀh@

a�{ȷ%Ūƣ OH Ș¼ÆĠ$47 SOA ƕĥÇ

Ə:c{HŪƣ�!MirH}~ƺñŪƣ�!

 ŧȇ��÷ȺùƧƲ
5&ɀ­ǈƣ$ť7 SOA

%ÇƏ�c{HŪ� &MirH}~ƺñ�4

6Ȼ��!�ƫ�8ɀMirH}~ƺñ� &�

ȡ�!��ƕĥ�87ŧȇƞǜũß%Ȼ�ƕĥ

Ɗ�ũƣ$ĵƝ�7�0ɀSOAÇƏ��
#7�

!�ƫØ�8��7	 

� ïũ�%ŪŽĢA<}U{%ƕĥ$Ȣ��&�

ũƣÆĠ$46ƕĥ�7 SOA ȾgasSOAȿɀŪƣÆ

Ġ$46ƕĥ�7 SOA %��%ȫȬŪ�ƕĥ

SOAȾaqSOAcloudȿ	4(A<}U{Ū�ƕĥ SOA 

ȾaqSOAaerosolȿ%ü�¸Í$ǔÓ�ĩ�8ɀęȋ

%ȚíǬŹǃŔ
51î
%ǾǼ�#�8��

7�ɀ�85%ŧƏ&-�Ǘ
¯
��	5�ɀ

#	�ę%ƧƲ�ğǦ �7	�#.$ȫ�Ȭ!

ƁǭA<}U{%ȓ�&¶ǌ%¿ĘɀLWC&�8

�8 1-10 µm, 0.1-1 g m−3, ęǌ &�8�8 0.1-1 

µm, ∼10−-6-10−5 gm−3, �8$���ȫ�ȬŪſ�%

¼óƯƂĐ&�ǖ$∼0.1-1 mMɀƁǭA<}U{

� &∼1-10 M !#7#"ɀ+, 4-5 ŗ%ȓ��

�7�ɀïũŪƣ ƕĥ�87 SOA $&�ǌ�

ª$ü����7!ǋ�58��7[Ervens et al.,  

2014; Herrmann et al., 2015]	 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�  

IzCFM�{&Ūƣ� ƩȘé!ÆĠ��

ŉŠƩȘAPZ{[Perri et al., 2010]:ɀ<~u_

?sé2<r]#"!ÆĠ��ŉŠƴƾ¼ÍƊ

:ƕĥ�7[Nozière et al., 2009]	ęǌ%ÆĠ ƕ

ĥ�7>rWU�{ȷ&ÊǪȔ$ÑÇ:ĩ��

937ǥǘƃƾȾbrown carbonȿ!���ïũ%Ĺ

þÇķ$ĕȰ�7�!�ƥ58��7[Shapiro et 

al., 2009]	Ū� ƕĥ�7�%ǥǘƃƾ%�!�

�&ɀh@a�{ɀ<{KFNh@a�{% OH

Ș¼ÆĠ ƕĥ�7 HMWC[Chang and Thompson, 

2010]2ɀGLYɀMGLYƶ% α-OD{o_{¼ÍƊ

!<r~!%ÆĠ%ƕĥƊ[Zarzana et al., 2012]�

ÊǪȔ$§ÑÇ:ŉ�7�!�æÒ�8��7	  

� �%�ɀŪƣÆĠ ƕĥ�7 SOA!��&ɀ>

Tj|~%ũƣÆĠ ƕĥ�7 IEPOXȾisoprene 

epoxydiolȿ�ƁǭA<}U{#"$È6ȉ-8�

ƕĥ�7 2-tX{Z\}�{Ⱦ2-methyltetrolȿ2

ƩȘAPZ{#"�ƥ58��7[Surratt et al., 

� 0& r{~v��%a\^d ?>5 ��'B?>5(`m�u���

� '=PN('5*&7*&9(` <A7&'6*&8*&:(`b�"C@PMLENHR&HT&EM,*&

/--4D[7PQWRKIJT&/--4&7RHETKVH&7PNNPOS&5TTRKFUTKPO&0,-&

<KGHOSH,&

&
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2010]	Ü 4$&β-IEPOX
5%Z\}�{	4(

e]}FNƩȘAPZ{%ƕĥŠŝ:Ĳ�7	�

85tX{Z\}�{	4(ƩȘAPZ{%ƕ

ĥț&ɀA<}U{%ȘĢĐ!!1$ëº�7�

!�ƪǶ�8��7[Surratt et al., 2007]	 

 

 

 

 

 

 

 

 

 

 
 
�85ȫȬŪ�2A<}U{Ū�%ÆĠ%î


$	��ň1șǦ#ÆĠŰĢƯ!ǋ�58�

�7 OH yOD{&ðȦ§ƈþŏ�� 

Fe(II)/H2O2Ƽ%�937§h@~\~ÆĠɀNO3
−

2 H2O2%§¯ǭɀïũ�%ũƣ OH %Ūƣ)%

È6ȉ.#" ƕĥ�87!ǋ�58ɀƢİŹö

 &#�� OHǤĬ·:Ɩ��ȫȬ�A<}U{

ŪǴľ�%§¼óƞƕĥ�ųžȐĐ2ƂĐ%
9

��Źö�#�8��7[Arakaki et al., 2013 	4

(�%�%ĽƎ]	Ūƣ%ƔêǴľ$���& OH

ƂĐ%ƢİŹö�#�8��#��!�ňï%

ÙȵƄ �6ɀu[{!Źö$å�
�%ƂĐ%

ıö$&�Ƈ!��ï�#�ƪöĢ:����

7	ȫȬŪ�2A<}U{Ū�% OHƂĐ%ıö

$Ȣ�7ǆǹ!��& Herrmann et al.[2010]ɀ

Ervens et al.[2014]:Åƈ�8��	 
 

(� ^lmv�o 63. 8�]�n�

� ȫȬŪ�$Ǩ®�87 SOA !��&ɀũƣÆ

Ġ ƕĥ��ŪŽĢ SOAȾgasSOAȿ�È6�-8

�1%!ɆŪƣ«ÆĠ ƕĥ��1%ȾaqSOAȿ%

�ǌ��7�!�ƥ58��7[Ervens, 2015]	¶

ǌ&¯ñț%ŧȇƞï�#�ĵƝĢ¯ñ �6ɀ

ęǌ%�Ǣƞ¼ÍƊ$&ɀ�¯ñțOD{o~Șɀ

îõǏåȻ¯ñț¼ÍƊȾHMWCȿɀŉŠƩȘA

PZ{#"�Ð-87	Ūƣ«ÆĠ ƕĥ�87

�Ǧ#�¯ñțOD{o~Ș&Nw?Ș �6ɀ

© WSOC $șț!��Á07¸Í&�-6ï�


#��ɀ�$�Ǧ#Ɲƕż:ĩ�#��!
5ɀ

Nw?Ș& aqSOAcloud%\|�M�!ǋ�58�

�7[Ervens et al., 2014]	÷ȧ%ȚíǬŹ
5&ɀ

ïũA<}U{�%Nw?Ș� SO4
2−	4( LWC

$ƣȢ�ɀSO4
2−%�Ǧ#ƕĥǂȆ�ȬŪ�%Ș¼

 �7�!
5ɀNw?Ș$���1ȬŪ�$	

�7ƕĥ�Ē
ƫØ�8�[Crahan et al., 2004; Yu 

et al., 2005; Sorooshian et al., 2006]	  

 

(��� [o7MO?�mS�p�BAPclm

S8 63. �n�

� ȬŪ�$	�7 SOA ƕĥ:÷ǲ�7�0%Ț

íǬŹ!��&ɀȬƝƕŅ!ȮƝƕŅ%ȬŪ	4

(A<}U{�% SOA%ŧȇŹö� 2010čȲ


5Ǡ9874�$#��	��' Kaul et al. [2011]

&>~]%ïȕĈ Kanpur$	�7ǬŹ$	��ɀ

ȬƝƕł% SOA ƂĐ�ȬƝƕ%#�ł46 1 ł

:ȏ��Ȼ
���!
5ɀȬŪ�%ŪƣÆĠ�

SOA ƕĥ:1�5�ɀȬƝƕŅ$ SOA ƕĥ�¡

ȑ�8�!ıǼ���7	-� Li et al.[2013]&ȸ

ź$	�7ǬŹ
5ɀȬ>l~\Ņ$ũƣ ƕĥ

�8�Ș¼¼óƯ�Ūſ$È6ȉ-87J�P

!ɀŪƣ$	�7Ș¼ÆĠȒƮ�ķȖƞ �7J

�P!��7�!:æÒ���7	Ň$ɀDzh

B{_<ć Fresno $	�7 Ge et al.[2012]$47

ǬŹ &ɀȬAgT�]&ƆŠ�šA<}U{ 

Ⱦsulfate, nitrate, ammoniumȿ!!1$Ș¼ŉŠA

<}U{Ⱦoxygenated organic aerosolȿ%ƂĐ:ë

º��7�!ɀŉŠA<}U{% O/Cŧ&ȬƝƕ

ł$Ȼ��!
5ɀȬ& SOA :ëº��7!!

1$�%Ș¼Đ:Ȼ07�!:Ǽǲ���7	 

Z (� mv7MO? 10438 1[ 	�MdleJPnl�

iKPCax�BEel8tgji.�6)'';EE� !E�

;#��	����tq.�
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� ȫŪ� ìȃ��A<}U{% AMS $47Ź

ö&ɀD^W% Mt. Whistler $	�� Lee et al. 

[2012]$4��°0�Ǡ98�ÎŅ$ĭȪ�8�

ȫŪ!ȡȃA<}U{% AMS PmH\{%Ƣİ

ŧȇ�Ǡ98�	�ǖ$A<}U{%ȃțPmH

\{&�ĵƝĢ%ȫŪ�ŉŠƊ$ȷ����7	

Ƌ$�ȏċA<}U{$#5#�ĵƝĢ%Ȼ�ŉ

ŠƊ�ȫŪ�% OHȘ¼ÆĠ$46õǏå:ë2

� SOA !#7�!�ĳǯ�8ɀ��' BVOC %

î�Ɣê� &ũƣÆĠ ƕĥ�7 cis-ga~Ș

%Ş#¿ĵƝĢ%ŪŽĢ¼ÍƊ�ȫŪÆĠ%¶

ȹ�$#���7�!�Ǽǲ�8��7	ÎŞ$

h=~y~]�Ȕ%ŚœâĊ %ȬŪ�%ťƛ

SOAȾRESȿ!ȡȃƺñȾINTȿ�% SOA%ŧȇ


5ɀINT$&46î
%ƃ¼Ūƾȷ�%ŉŠA

<}U{Ⱦhydrocarbon-like OA, HOAȿ�Ð-8ɀ

RES $&46î
%�ĵƝĢȘ¼ŉŠA<}U

{Ⱦlow volatile-oxygenated OA, LV-OOAȿ�Ð-8

7�!
5ɀȬŪ� SOA %Ș¼�46ȑǠ�

��7�!�ƪǶ�8��7[Hao et al., 2013]	 

� Gilardoni et al.[2014]& Po Valley$	�7Ȭ>l

~\$	�7A<}U{-Ūƣ��Ɩ:ǭŒ�ɀ�

%âä °0�Ȭ$47ƺñ%¼óǁĥ%ì¼

:ƺñ%ĜƊƓ!ª$ǾǼ���7	�%ƧƲ$

47!Ȭ%Ɲƕ$4��ȤÄ�87%&�$ƺ

Ę 140 nm 
5 1.2 µm %ƺñ �6ɀȬ$46

WSOC�46î
ȤÄ�87�0ɀť�8�Mi

rH}~ INT �% WIOC/WSOC ŧ&Ȭ%®7¶

% 0.2-0.3 
5ȬƝƕ�% 0.6-0.8 )!ëº�7	 

Gilardoni et al.[2016]&o}�_v %Ȼ¯ǭǏȃ

ț¯ŒǰȾhigh resolution mass spectrometry, HR-MSȿ

$47Źö[�V
5ɀȬ�ų��ę%A<}U

{ƺñ�% SOAPmH\{�ȬŪ�% SOAPm

H\{!ȷ����7�!
5ɀA<}U{�%

SOA ƕĥ$ŪƣÆĠ%ü��ï���!:ƫ�

��7	 -�ɀ�%ęȬƝƕŅ%A<}U{�%

O/Cŧ�ȮƝƕŅ46Ȼ��!ɀƺĘ%Ā�#Ȭ

Ūſ�%ťŸ%O/Cŧ�ƺĘ%46ï�#Ūſ�

 % O/Cŧ46Ȼ��!
5ɀƺĘ$�ò��Ū

ƣÆĠ�ȬŪ� Ȅ����7�!:ĳǯ��

�7	ÎŞ%ǃŔ&ɀ�%ę%>~] Kanpur$	

�7ȚíǬŹ
51Ǩ®�8��7[Chakraborty 

et al., 2015; 2016]	 

� �ŀɀA<}U{Ū�$	�7 SOA %ƕĥ$

Ȣ��&ɀVolkamer et al.[2007]&ɀtFNKNZ

=$	�7ȚíǬŹ$	��ɀũƣ% GLY ƂĐ

�ũƣÆĠ%.:ǋĤ��u[{
5�Ź�8

7ƂĐ$ŧ*��ń5
$���!
5 GLY $

ōƥ%ÑÇżȾmissing sinkȿ��7�!:Ǩ®�ɀ

GLY %ƁǭA<}U{Ū)%È6ȉ.:ĳǯ�

��7	�%öțƞ#ǨƱ16
5&�A<}U

{Ū)%È6ȉ.ț&�GLY %ïũ�ȁǚț%

70-95Ƚ$ƣē�ɀSOA% 15% ȾĻµg m−3ȿ:ǹ

ń�7ț �7�!:ıö���7	 

Hennigan et al.[2008]$47<\y~V$	�7

ȚíǬŹ$	��&ɀ SOA �% WSOC %¸Í

(Fp)�ƣýŻĐ%ëº!!1$ëï�7�!�Ǩ

®�8ɀA<}U{Ū�$	�7 SOA %ƕĥ%

șǦĢ�ƫØ�8��7	-� Hersey et al.[2011]

&ɀ}M~S{PƟâ$	�7°0�%ïǩşA

<}U{ǬŹFv~m�~$46ɀŋ%ŲůĢũ

è%ű¨!�ł�%§¼óŰĢ%ǁ.�9��ɀ

A<}U{%ȃțƂĐ!ȻO:Cŧ:1�5��!�

�5$ LV-OOA � SO4
2−!Ǘ�ƣȢ:ĩ��!


5ɀSOAȾƋ$ OOAȿ%ƕĥ$Ūƣ$	�7ÆĠ

�șǦ �7�!ǃǼ����7	-�ɀLV-OOA

!��&ƦȞ%OD{o~ȘɀŉŠƩȘAPZ{ɀ

ŉŠ^>\|>\ɀîǉĴåŉŠƊɀhV{Ș#

"%òà¸Í�î��!:æÒ���7	 

O’Brien et al.[2013] & D z h B { _ < ć

Bakersfield  % HR-MS :Ɩ�� CHO ! CHON

%Źö
5ɀCHON �¼ÍƊĻ% 40-52%:Á0

7�!:Ǩ®�ɀurban-rural âä$	��ɀ<~

u_<!ŉŠƊ%ÆĠ$A<}U{ŪƣÆĠ�
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ï�#Ė¸:ƀ���7!ǃǼ���7	 

�85î
%ȚíǬŹ
5 aqSOA %ƕĥ$ý

�ɀȬŪ�!A<}U{Ū�%ŪƣÆĠ�ª$ü

����7�!�±ń���7	Ervens et al. 

[2011]&>Tj|~
5% SOAƕĥ$ý���ǌ

&ÎƮĐ$ü����7!ıö���7�ɀȕĈ

ïũ�% WSOA $ý�7�85%ƣýƞșǦĢ

$���&�ǖ$-�ǭń�8��#�	 

 

(�	 �}zj7=?�mStg 63. �n�

ǕƳŠ$47ȫŪM~jz~IǬŹ &ɀA<

}U{Ū� %ƕĥ%ĕȰ:�6É��$ȫŪ

� ƕĥ�7SOA%Źö�Ǡ�7³Ƅ��7	

Sorooshian et al.[2006]$47Cb>C�Ƴ %ȫ

%�7!�!Ɔ�!�%ǕƳŠ$47A<}U

{M~j{%¯Œ
5&ɀȫŪ�%ŪƣÆĠ$4

7Nw?Ș%ƕĥ�ńƪ$ƫ�8��7	Pratt et 

al.[2013]&>Tj|~%ĕȰ%ï��rQ�zć

� Ƴ  % Ǖ Ƴ Š Ǭ Ź $ 	 � 7 ESI-MS 

ȾElectrospray� ionization mass spectrometerȿ$4

7¯Œ
5ɀ>Tj|~%ũƣȘ¼ÆĠƕĥƊ 

�7 IEPOX
5ƕĥ�7ŉŠƩȘAPZ{

ȾC5H12O7Sȿ�ď
Ǭ587�!:æÒ�ɀśƊ

ȄżSOA%ƕĥ$ŪƣÆĠ�șǦ#Ė¸:ƀ�

��7�!:Ēǻ���7	  

Boone et al.[2015]$47HRMS:Ɩ��<yc

q%Śœ�Ƴ%ǬŹ &ɀȫŪ� &A<}U{

ƺñ�%4£��%¯ñƯĻ%CHON�ǬŹ�8ɀ

ȫŪ�%CHON%N:Cŧ&0.3!A<}U{ƺñ�

%N:Cŧ0.14%2£��ï��	-�ɀ>Tj|~

ƘŐ%2-tX{IzRz~Ș Ⱦ2-methylglyceric 

acid, 2-MGA ȿɀ I z K � { < { [ e ] 

Ⱦglycolaldehyde, GLYCȿ
5%CzLq��ȫŪ

�$Ŝ®�8��7�ɀȫŪ�%�85CzLq

�%¯ñƯĻ&�ǖ$A<}U{ƺñ�%Ļ4

6ā#
ɀW>q�ɀuaq��
Ð-8�ɀA

<}U{ƺñ�$&ĻƯȷ%\zq��Ð-8

7�!�Ǩ®�8�	ȫŪ�SOA%�85%Ƌĝ

&�¶%rQ�z�Ƴ %ǕƳŠǬŹ[Pratt et al., 

2013] 1Ǩ®�8��7	 

 

)� NIlwy�

� ŪƣÆĠ:Ð-�ũƣÆĠ%.$å�
ȴä

u[{2©ƒu[{&�ǖ$ǬŹ ě587

SOA ƂĐ:ȒĀǳ��7�!�ĪĶ�8��� 

[��'ɀHeald et al., 2005; Volkamer et al., 2006]	  

� SOAƂĐ%ȒĀǳ�$ý��&ɀũƣƺñƣČ

ǡ:ǋĤ�7 VBSȾvolatile basis setȿu[{

[Donahue et al., 2006]$46ɀ�šŉŠA<}U{

Ⱦprimary organic aerosol, POAȿ2ũƣÆĠ Ƣİ

ƕĥ�7 SOA$Ȣ��&ï�#ĸÚ�.58�	

�8$ý���$.�4�#�šĮ®ż:ĩ�

�ɀũƣÆĠ &+!;"ƕĥ�#�!ġ987ɀ

ïũ�$ď
¯ĉ�7�¯ñț%OD{o~Ș

2 HMWC#"%WSOC%ƕĥ:ǹń�7�0$

&ɀaqSOA%ƕĥǂȆ:ǋĤ�7�!�ğǦ �

7�!�Ƕǽ�8ɀ�8:º���
�
%u[

{�ňȊȠƝ�8��7	 

aqSOA %u[z~I&ō�ƝĂȎ� �7�ɀ

ȫȬŪ�% aqSOA:º��u[{& SOAƕĥ:

ëï��ɀO/Cŧ2ƣýŻĐȾRHȿ!%Ȣ :Ð

0�ǬŹ!%�Ǔ:1�5�ŀÏ$�7�!�

æÒ�8��7 [Myriokefalitakis et al., 2011; 

Carlton et al., 2008; Lin et al., 2012; Liu et al., 2012]	 

� ňȊ%ïũŪƣ$	�7 aqSOA ƕĥu[{$

Ȣ � 7 ǆ ǹ ! � � McNeill et al.[2015] ɀ

Ervens[2015]ƶ��7	  

 

)��  BOX NIl�

� 2000 č�%ŃŌ$ĳŘ�8�ŪƣÆĠu[{

$&�ƃƾĻ 1-2 %ŉŠ¼ÍƊ%ȫ¼óÆĠ:ǋ

Ĥ�� CAPRAM ȾChemical Aqueous Phase Radical 

Mechanism ȿ [Herrmann et al., 2000] ɀ

CAPRAM2.4[Ervens et al., 2003]��6ɀ�8�8
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ũƣÆĠŠŝ RADM2[Stockwell et al., 1990]ɀ

RACM[Stockwell et al., 1997]!ǃÍ��Ɩ�58

�	š� Ervens et al.[2004]&�ũƣÆĠ!��

\{A~ɀAX|~ɀNH}kFR~ɀ>Tj|

~:ǋĤ���85
5ƕĥ�7ŪŽĢ§¼óÆ

ĠƕĥƊ%ŪƣÆĠ: CAPRAM$å�
 OHy

OD{ÆĠ:ǋĤ��ÆĠȒƮ:ǃÍ��u[

{:Ɩ�ɀNw?ȘɀI{V{Șɀ<Og~Șɀ

g{f~Ș#"ǬŹ Ǩ®�87ŉŠȘ%ƕĥ

:Ǽǲ�ɀƋ$Nw?Ș%ƕĥ�î��!#"Ǭ

Ź!�Ǔ��ǃŔ:����7	CAPRAMu[{

&�%ę CAPRAM3.0i !�� air parcel model !

ǃÍ�8 SPACCIM u[{!��³Ɩ�8��7

[Tilgner et al., 2013]	 

� >Tj|~#"
5ƕĥ�7ǜũß%Ȼ�Ū

ŽĢ§¼óƕĥƊ�ȫŪ$È6ȉ-8��Ūƣ$

	�7Ș¼ÆĠ$46ɀ�ĵƝĢ%ŪŽĢ SOA:

ƕĥ�7u[{&ɀ Lim et al.[2005]
51ĳǯ�

8ɀ�%ęɀŪƣ$47IzCFM�{%È6ȉ

.
5Ūƣ$	�7Ș¼ÆĠ:ǂƘ�7 SOA 2

ŉŠƩȘAPZ{%ƕĥŠŝ$ý��ɀÈ6ȉ.

 Ļɀŉ»k~z�öĻɀÆĠȐĐöĻƶ%dy

t�V:ȶ9$ÿ¨��oYHPu[{�ɀ

Ervens and Volkamer[2010]2 McNeill et al.[2012]$

4��ȠƝ�8��7	 

 

)�	 ��\NIl�

ȫȬŪ�$	�7 SOAȾaqSOAcloudȿ%ƕĥÆ

Ġ Š ŝ % ȴ ä ¼ ó Ȉ Ȍ u [ { Community 

Multiscale Air Quality ModelȾCMAQȿ)%È6ȉ

.&ɀChen et al.[2007]ɀCarlton et al.[2008, 2010]$

4��æÒ�8��7	Ü 5& Carlton et al.[2008] 

$4��ǰƸ�8�ŉŠƃƾ(OC)ƂĐ% Sullivan 

et al.[2006]$47ƹÝő½Ȕ$	�7ȫ÷Ⱥhy

>\ł%ǕƳŠǬŹ$47 WSOC ƂĐ!%ŧȇ

 �7�ɀaqSOAcloud ƕĥ:Ð;�u[{&Ƌ$

ǒƘýűÞ$	�7ǬŹ¤:Ǘ
¬Ƒ�7�!

�ƫ�8��7	 

Li et al.[2013] $ 4 7 aqSOAcloud 	 4 (

aqSOAaerosol%ƕĥ:ǁ.ȉ;� CMAQ $47�

Ý�ƐŬ[{V$	�7ǬŹ[�V$47Ŝǲ 

&ɀ�85ŪƣÆĠ:ǁ.ȉ/�!$46 SOA!

SO4
2−!%Ȼ�ƣȢ�¬Ƒ�8ɀOOA %Źö¤!

ǰƸ¤!%Ǘ�ƣȢ�ě58��7	-� Pye et 

al., [2013]$47 aqSOAǂȆ:ǁ.ȉ;� CMAQ

u[{$46ɀ>Tj|~ IEPOX ǂƘ% 2-tX

{Z\}−{�2-tX{IzRz~Ș%ǰƸ¤!Ǭ

Ź¤!%Ǘ�ļÍ�ě58��7	 

 

 

 

 

 

 

 

 Carlton and Turpin[2013]$47 CMAQ :Ɩ�

�u[{ƧƲ
5&ɀA<}U{Ū�% SOA ƕ

ĥ&ɀWSOC %ț461 LWC $�ò�7�!�

A<}U{�% LWC &�ƅȄż% SO4
2−ƶ%Ɔ

Šĥ¯$�ò�7�!#"�æÒ�8��7	�

%�!
5ė5&Ƌ$ƹÝőȔ &�ƅȄż SO2

�śƊȄż VOC$47 SOA%ƕĥ:ëï��7

�!:ıǼ���7	�ŀɀKnote et al.[2014]&ɀ

Z )� 763� 8�uVb7aQ? �2.5NIl7=?�{

��;'#E%A� !E� ;#��� 	��,�5}zj�n�6)##"*;A� !E�

;#���	��
�58k�.�n�I ���2.5-�;C63.�#%) ]v

X �- �vW S/ �+ . 7PQWRKIJT& /--3& 5NHRKGEO&

7JHNKGEM&?PGKHTW,&

�
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IzCFM�{$���46ǵƿ#ũƣ	4(

A<}U{Ūƣ%îƣÆĠŠŝ:ǃÍ���ȴ

äu[{ WRF-CHEM:Ɩ��}M~S{PƟâ

$	��IzCFM�{Ȅż% SOA �ɀƖ��

tD_Qs$46 total SOA % 1-15%:Á07�

!:ƫ�ɀÎŅ$ƹÝőȔ$	��IzCFM�

{Ȅż% SOA %ü��ï��ÊǏĢ:ƫ���

7	 

ŪƣÆĠ:ǁ.ȉ;� CMAQ v.5.1 u[{&�

%ęɀVOC!��>Tj|~ɀuaZ{m~ɀR

PFZ{m~ɀl~S~ɀ\{A~ɀFN|~ɀ

<{D~ɀPAH:Ð.ɀA<}U{)%Ū%È6

ȉ.$ý�7ƆŠA<}U{!ŉŠA<}U{

%ªò%»Ŕ#":ǋĤ��u[{$ƝĂ��

�7	Pye et al.[2017]&����u[{:Ɩ��ƹ

Ý<ycq�R~V�f{$	�7 Southern 

Oxidant and Aerosol StudyȾSOASȿ2013%ǬŹǃ

Ŕ$47Ŝǲ:Ǡ�ɀŉŠƊȃ/ŉŠƃƾƂĐŧ

ȾOM/OCȿ2ÑŻĢdyt�VȾκorgȿ%¬Ƒ$ĥ

¹���7	 

 

)�
 �rsNIl�

ũƣ%OD{o_{¼ÍƊȾGLYɀMGLYȿ%

Ūƣ)%�ÊȍƞÈ6ȉ.! SOA ƕĥ:ǋĤ�

�©ƒ¼óȈȌu[{ GEOS-Chem:Ɩ��ɀFu 

et al.[2009]&½ƹ:ýȀ!��u[{ǰƸ$46ɀ

êƚĄ	4(ǒƘýűÞ$	�7ǕƳŠǬŹ$

	�7 WSOC %ČãƂĐɀ�8�8 2.2ɀ0.9 

µg C m−3:Ǘ
¬Ƒ�7¤ɀ2.0ɀ1.1µg C m−3:�

�7�$ĥ¹���7	êƚĄ & SOA )%ü

�!���ƅȄż 27%ɀc>CqPc�_~I

18%ɀ¿ĵƝĢ SOA 28%ɀOD{o_{ SOA 27%

:Ƹ®��OD{o_{ SOA &©�%ȻĐ 

WSOC:£ë��7�!:æÒ���7	 

ǵ��Ūƣ¼óPF�s:ǁ.ȉ;�©ƒ�

š¥u[{ TM4-ECPL$47Nw?Ș%Ƴȡƞ�

Ņȡƞ¯ĉ%Nrw|�Nx~& Myriokefalitakis 

et al.[2011]$4��#�8��7	�%u[{$

47!Nw?Ș%ïȔ¯&ȫŪ� ƕĥ�ɀA<

}U{Ū�%ƕĥ& 5%�� �7	ȫŪ� ƕ

ĥ�7Nw?Ș%©ƒ %ǆț& 21-38 Tg yr-1 

�6ɀ�% 79%��$śƊȄż VOC  �7>T

j|~$471%!ǰƸ�8��7	 

�%ę IMPACTɀGFDL-AM3ɀGEOS-Chem#"

%©ƒu[{$ŪƣÆĠ:ǁ.ȉ;��
�


%u[{ǰƸ�#�8�	6�©ƒ %

aqSOAcloudɀaqSOAaerosol%ƕĥ�ǨƱ158��7

(Lin et al., 2012, 2014; Liu et al., 2012; Marais et al., 

2016)	  

�


� qc8wy8d~f�

Ŏư Ǭ���4�$ɀïũ�%ŪƣÆĠ$4

7 aqSOA& WSOC%�%șǦ#ŧƏ:Á07�

!�ń5
$�8���7�ɀ�%ƕĥŠŝ$�

��&-�¾¯$ƪƵ�8�	5�ɀ÷ȺùƧƲɀ

ȚíǬŹɀu[{ƧƲ:ȹ����ę%ƧƲ�ğ

Ǧ �7	÷Ⱥùƞ$&A<}U{�ȫȬXv~

c�:Ɩ��ɀaqSOAƕĥ%îƣ¼óNPZs:

46ƼǄƞ$ń5
$�7ƧƲɀc{H%ŪƣÆ

Ġ$ý�7Ƴũ-Ūƚȯ %ÆĠ%ü�:ń5


$�7÷ȺɀȬŪ�!A<}U{�%ŪƣÆĠȒ

Ʈ%ȓ�:ń5
$�7÷Ⱥ#"�ğǦ!ġ9

87	 

ȚíǬŹ$	��&ɀBVOC%ĕȰ%ï�#Ȼ

ŻĐâä$	��ɀaqSOA%ü��Ȼ�!ǋ�5

87�!
5ɀŻĐ2�ƅūŕ%ü�%Ɯ#7Ì

âä$	�� aqSOA %șǦĢ$ý�7 AVOCɀ

BVOC%ü�%ȓ�:ǭń�7ǬŹ÷Ⱥ�ğǦ!

ġ987	-�ɀȚíïũ�%WSOC% in-cloudɀ

in-aerosol ƕĥ%ŧƏ&�çĦ$46Ş�#u[

{ǰƸǃŔ�æÒ�8��7�ɀ�85%ƕĥŧ

:Ŝǲ �7ȚíǬŹ�Ŋ-87	 

u[{ƧƲ$	��&ɀ�8- %ƧƲ
5Ū

ƣÆĠ:ȶ9$È6ȉ;�©ƒ�ȴäu[{&ɀ
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SOA %Ȅżıö$ý��&ğȳ �7!ǯ�7

�ɀîƣÆĠu[{%ȠƝ$	��&ɀ�#	Ŀ

�#ȠƝ%�â��71%!ġ987	 

Ƌ$ɀśƊȄż VOC
5% SOAƕĥ$�ƅȄ

ż �7 SO4
2−#"%�šƆŠA<}U{

Ⱦsecondary inorganic aerosolɀSIAȿ�ɀŪƣÆĠ

:ȏ��ŵ
Ȣ9���7�!
5ɀ�ę% PM2.5

µŷýƷ$	��&ɀ�ę SOAɀSIA:��%1

%!��Ĭ��3
�!�șǦ &#�
!ġ

987	 

 

�� t|hr�
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ƶ���ƘģƎ���Ƙ

ģ�6  

Ð 3#»ĝšŞ"���N<xZb\Ȩgȩ	4

CFRDxl{ȈȨhȩȪCFRDxl{ȈȨdȪhȩ

	4NDxl{ȈȨeȪiȩ)#ƿǱ$ƺíǔȝ-�

$»ĝ÷Îǔȝ"�
6�Ø~»ĝȁƬ"36

1#�Ǆ�47ȪOx�ǔƩ�7�ƿǱ�Ʃ�7�

�6 �#ȁƬ$ Hatakeyama et al.[1985]"3��Ȫ

a>yWGOEvO÷Î¥"�
6MGzhF

P{� O3 #»ĝ"���Ʃ�7�Ȫŧƣ»ĝ"

36~ŢƘģƎ#HxTx<xZb\�<Nm

<xZb\	4Ȫłȑ
ƿ�"�7HxTx<x

Zb\	4$ 5-CFRj{T{Ȉ:ƿ�HxT

xȈ
Ȫ<Na<xZb\	4$ 6-CFRhFL

{Ȉ:ƿ�<Nd{Ȉ
ǔȝ�Ø~»ĝ�Ƙģ

�6ȁƬ�3�~ǉ���6 [ƪ  , 2020] 

Kalberer et al.[2000]$ȪMGzhFP{ O3»ĝ#

ƘģƎ#¥"Ȫ�74�ä"Mt?Ȉ, nz{Ȉ, 

J_GȈ! # C2-C4NDxl{Ȉ1ǘ©���

6
Ȫ�741�Ð�" Ox�ǔƩ�7�3�"

ŧƣ�Ø~ȁƬ�Ƙģ�61#�Ǆ�47�

�6  
Ãş#ŧƣȈ²ƘģƎ#�Ø~Ȉ²»ĝ"3

6 DCA Ƙģ"Ȓ��$ȪǏȣļƅ²ŨƼ#ŧƣ

Ȉ²�Ƙģ�6ȈƈŨƎ! 
ǔȝŨƣ�¯Ũ

ªǜ�ȪJ_GȈȪny>{ȈȪeTxȈȪdx

c{Ȉ! # DCA 2I[Dxl{Ȉ
Ƙģ�7

6���Ǆù
!�7��6[Sato et al., 2007, 

Kautzman et al., 2009, Praplan et al., 2014]  

�

fcg]3=�&]

�ªíȋ#NDxl{ȈȨC2-C6ȩ#ƘģšŞ"

���$Ȫ�ǹ#MGz<xI{Ȣ#ŧƣ�Ø~

»ĝ#�Ȫ�#»ĝ�Ƙģ�� DCA 
Ũƣ"½

5Ƿ-7ȪŨƣ# OH vNDx�#»ĝ�

C6®C5®C4®C3®C2 #3�"ƅƼķ#35ü!

� DCA :Ƙģ�6šŞ
 Ervens et al.[2004]"3

��ƩÌ�7��6[ƪ , 2020] -�Ʊŧ–ŨƜ

ȝ��#Ãş#»ĝƿǱ
 Enami et al.[2015]"3

��Ʃ�7��6  

DCA #��~ǌ"çŧ�"ň1ȦƂč�ǘ©

�76Mt?Ȉ"���$Ȫ�"ǹ*47�3�

!Ȫ35ƅƼķ#å� DCA 	4#åƣ»ĝ"3

6Ƙģ�ä"ȪAVOCȪBVOC #ŧƣ¡Ȉ²Ƙģ

Ǝ�Ƙģ�6HwCFL}xȨglyoxalȪGLYȩȪq

VxHwCFL}xȨmethylglyoxalȪMGLYȩ#Ũ

ƣ"�
6 OHȈ²»ĝ�Ƙģ�6ȁƬ
ȉǗ�

Ǆ�47��6[Sorooshian et al., 2006] A<zS

xŨ�"�
6 SOA#Ƙģ"Ȓ��$ȪVolkamer 

et al.[2007]$ȪqFMJMY="�
6ȊäǛż

"���Ȫŧƣ# GLY Ƃč
ŧƣ»ĝ#.:Ǆ

Ģ��rZx	4�ż�76Ƃč"Ŧ*�Ȫľ4

	"����	4 GLY "ōƥ#Æ¼ſȨmissing 

sinkȩ
�6��:ǘ©�ȪGLY #ƁǜA<zS

xŨ)#½5Ƿ.:ıǝ�� ~ĻȪôȥöƠ"

$ GLYȪMGLY
Ũƣ"½5Ƿ-7ȪCwKn}

! #Ȧªíȋ²ÂƎȨhigh molecular weight 

compoundsȪHMWCȩ�£"șŨŐ��#Ũƣ»

ĝ�Mt?Ȉ:Ƙģ�6��
 Carlton et 

al.[2007]"3��Ʃ�7� �#ėȪŨƣ"�
6

GLY 	4#Mt?Ȉ#ƘģšŞ"Ȓ��$ȪTan 

et al.[2009]"36ôȥöƦư	4ȪŨÉHwCF

L}x Ȩ(HO)2CH-CH(OH)2ȩ# OH"36»ĝ�

ŨÉHwCFMxȈȨw-C2ȪȨ(HO)2CH-COOHȩȩ

:ƿƛ��Ƙģ�6šŞ
Ʃ�7��6[ƪ , 

2020]  

 

fch] ¬¹¨ª­¾º�<(CP]

�#3�"Mt?Ȉ#­Ȥ����# GLY #

ȉǗğ
Īĳ�7��őȪMt?Ȉ#rZx²"

���ŧƣ"�
6 GLY #ƘģƿǱ|Ǽč#į

ó
ȜĈ"ȉǗ�!���6 �7-�"ƥ47

��6 GLY#ƘģƿǱ���$ȪAVOC��6<

PVy{Ȫi{Q{|[xA{! #Ǐȣļƅ²
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ŨƼȪ�3' BVOC��6>Rgy{# OH"3

6ŧƣ¡Ȉ²ȁƬ
Ãó�7��6  

<PVy{	4#Mt?Ȉ#ƘģšŞ$ 

CH�CH + OH (+ M) ® HOCH=CH (+ M)    (q1) 

HOCH=CH + O2 (+M) ® HOCH=CHO2 (+M)  (q2) 

HOCH=CHO2 + NO ® HOCH=CHO + NO2    (q3) 

HOCH=CHO + O2 ® OHC-CHO + HO2       (q4) 

#3�"+,ƨƴ�7��6[Galano et al., 2008; 

ƪ , 2014]  

�7"Đ�Ň�Ȫi{Q{Ȫ[xA{! #NOx

îÖ��#ŧƣ OH ǥǯȈ²»ĝ"36 GLY #

Ƙģ$Ȫ~ŢƘģ��ŢƘģ
ŹÖ���6�0

"ȪĜ��1óȋƠ"ƨƴ�7��!� ��%Ȫ

i{Q{� OHvNDx#»ĝ�$Ð 4"Ʃ�7

63�!i{Q{Ɨ#ȐƗ»ĝ"35Ȫ2-fY{

-1,4N<}xȨ2-butene-1,4-dialȩ�£" GLY
ƶ

~��ƘģƎ���Ƙģ�76
ȪGLY$ 2-fY

{-1,4 N<}x#¡ªǜ"3��1ƶ���Ƙģ

Ǝ���Ƙģ�6�Ǆ�47��6[Volkamer et 

al., 2001]  

Ãş"[xA{# OHǥǯȈ²»ĝ"���1Ȫ

GLY $ƶ~��ƘģƎ��� [Volkamer et al., 

2001]Ȫ-�ƶ~��ƘģƎ��6 2-qVx-2,4-h

FLNA{-1,6-N<}xȨMHDDȩ#¡ªǜ! 

�ƶ���ƘģƎ���Ƙģ�6�Ǆ�47�

�6[Klotz et al.,1999; Baltaretu et al., 2009] HwC

FL}x#­Ȥ����i{Q{�[xA{$

�7�7Hz}`x|OI}x�3'ȆąÚ"�


6Mt?ȈƘģ#­Ȥ����ȉǗ��6
Ȫ

�74#ø�#óȋ²"$!�Ǣ��ö¥ôȥ


ĜǗ��6   

HwCFL}x#Ƙģſ���$Ȫ�74#

AVOC �ä" BVOC ��6>Rgy{#ŧƣȈ

²»ĝ
ȉǗ��6 NOxîÖ��#>Rgy{

# OH»ĝ	4$qTGzy>{ȪqVxc]x

I[{
�ƘģƎ��6
ȪGLYȪMGLY1~ȅ

ƶ~��ƘģƎ���Ƙģ�6[Paulot et al., 2009; 

Galloway et al., 2011] >Rgy{# O3»ĝ�$Ȫ

qTGzy>{ȪqVxc]xI[{�kxp<

xZb\
�ǗƘģƎ���ȃĨƠ"Ƙģ�ȪH

wCFL}x$ƶ~��ƘģƎ���$Ƙģ�

!�[Zhang et al., 2002] >Rgy{# OH»ĝȪ

O3»ĝ#�ƘģƎ��6qTGzy>{ȪqVx

c]xI[{# OHvNDx"36�Ţ»ĝ	4

� h]2=���¢ wx������µ¼±¼�xsKOU��&�0/~u��]��]��ca]emmjo]r����]���]{��������a]emmm�
�����	
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$ GLYȪMGLY
Ƙģ�6[Paulot et al., 2009] >

Rgy{	4# GLY #¼ȋ$ç��!�
Ȫ¢

ƕƠ"$>Rgy{#Ƙģȋ$¢ VOC #�Ǘ!

®Â:·06#�Ȫ¢ƕ�# GLY #­Ȥ���

�$>Rgy{
ň1ȉǗ�Ǆ�476 ×ÚƠ

"$ AVOC � BVOC #ƟƘŦƒ"35Ȫ�7�

7#ø�č
ç��ƞ!61#�Ǆ�476  

qFMJMY=#Ȇąçŧ��HwCFL}

xƂč
Ēł#rZx	4�ż�7635��

�����
 Volkamer et al.[2007]"3��Īĳ�

7Ȫėǹ#3�"�#ė# GLY #A<zSxŨ

ƣ�)#½5Ƿ.:ǄĢ��rZx#Ɵý)#

êš�!���6   

 

�������
�������������	

NDxl{ȈȨDCAȩȨÐ 2ºƌȩ$ȪȆąȪ

ƚÓȪřŔȪäŲȪŝÚçŧ! ¢ƕ"9��

�ȀÖ�6��
ȪŮŏ4"3��ÜÇ�7�

��[Kawamura and Bikkina, 2016] DCA���

$~ǌ"Mt?Ȉ(C2Ȫoxalic acid)
´ǰ�Ȫ�

#�#�ƅƼķ DCA���Ȫnz{ȈȨC3ȩȪ

J_GȈȨC4ȩȪHxTxȈȨC5Ȫglutaric 

acidȩȪ<Nd{ȈȨC6Ȫadipic acidȩ
�7"Ţ

��ǘ©�7��6[Fu et al., 2013; Kawamura and 

Bikkina, 2016] ~ǌ" DCA�# 50–70%
 C2Ȫ

 
I e]��T!����Á-����¢B��®¸¦U��¯©º¶¼U�"�6#	

Sampling Site Month, Year [Oxalic Acid]  
(ng m-3) 

[Total DCA] 
(ng m-3) 

[Oxalic Acid] 
/[Total DCA] 

[WSOC]   
(µg m-3) 

[Total DCA] 
/[TWSOC] 

Reference 

Tokyo Aug. 2003 260 580 0.45 --- --- Takegawa et al., 2007 

Tokyo May 2003 261 430 0.61 --- --- Kawamura and Watanabe 2004 

Saitama 
(suburb) 

Jul. 2007 473 734 0.64 --- --- Bao et al., 2012 

Maebashi May 2007 
Jul.-Aug. 

2008 

435 
472 

542 
656 

0.80 
0.72 

2.69 
4.35 

0.20 
0.15 

Kumagai et al., 2010 

Gosan, 
S. Korea 

Annual 
2001-02 

473 660 0.72 --- --- Kawamura et al., 2004 

Beijing, China Aug. 2007 435 1010 0.43 5.59 0.18 Ho et al., 2015 

Beijing, China Jul.-Aug. 
2002 

412 630 0.65 --- --- Huang et al., 2005 

Xi'an, China Jul.-Aug. 
2009 

767 1259 0.61 9.6 0.13 Cheng et al., 2013 

Wuhan, China Jul. 2012 571 1477 0.39 --- --- Guo et al., 2015 

Chengdu, 
China 

 Winter 
2011, Day 

686 1532 0.45 20 0.08 Cheng et al., 2015 

Guangzhou, 
China 

Jul.-Aug. 
2007 

216 523 0.41 1.42 0.37 Ho et al., 2011 

Hong Kong, 
China 

Jun. 2003 268 526 0.51 --- --- Ho et al., 2006 

Mt. Hua, 
China 

Jul.-Aug. 
2009 

522 744 0.70 2.2 0.34 Meng et al., 2014 

Mt. Tai, China May-Jun. 
2006 

1046 1702 0.61 10.4 0.16 Kawamura et al., 2013 

Inland China 
(aircraft) 

Spring 2004 
Summer 

2003 

285 
183 

507 
653 

0.56 
0.28 

--- 
--- 

--- 
--- 

Zhang et al., 2016 

Chennai, India May 2007 241 503 0.48 4.1 0.12 Pavuluri et al., 2010 

Rondônia, 
Brazil 

Sep.-Nov. 
2002 

1223 2107 0.58 23.3 0.09 Decesari et al., 2006 

Birmingham, 
UK 

Nov. 2008-
Apr. 2011 

50 --- --- --- --- Laongsri and Harrison, 2013 

Vienna, 
Austria 

Feb. 1999 68 140 0.49 --- --- Limbeck et al., 2005 
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C3ȪC4"3��Şģ�7��6
ȪƏ"Mt?Ȉ

$ C3ȪC4#ķ�#ȦƂč�ś©�7��5[Ho et 

al., 2006; Kawamura and Bikkina, 2016]ȪDCA#ç

ŧ²ð:śǟ�6��Mt?Ȉ"���#ǪǨ


ƔłƆ�$Ə"ȉǗ�Ğ976 ǔ 1"ȪAVOCȪ

BVOC�3'`>CnO`}]{H#ø�
ç�

��Ğ976�Ɯ#Á×Ɔ�ȪňǸżó�7�

DCA#żó�:-�0�  

���$ 2000 Ċ�ȓ"żó�7��6ŀï|

ãï#Ȇą�3'ƚÓ"�
6 DCA #¢ªœǀ

ŕ:�ě��6Z}T:ȘƯ��
Ȫ~ȅ"�7

�ä#Ő�#Z}T1Å-7��6 ǔ 1"$M

t?Ȉ� C2-C6:���6ƺíƐ¢NDxl{Ȉ

ȨTotal DCAȩ#Ƃč�3' TDCA "ú�6Mt

?Ȉ#ŦƒȪ-�WSOCƂč
ÜÇ�7��6Z

}T"���$ WSOC "ú�6 Total DCA #Ŧ

ƒ:İ��  

ǔ"ǘ4763�"ȪňǸ# DCA #¢ªœ$

ĽŎ�3'�Ñ"�
6żó
�ě��6
ȪM

t?ȈƂč$�Ñ#Ȇąȅ� 0.1–0.2 µg m-3Ȫţƹ

�$~ǌ" 0.01–0.05 µg m-3 Ƭč��6[Laongri 

and Harrison, 2013] �Ñ#çŧŪŖ#& �Ȇą

2Ȫ`>CnO`}]{H#Ĕȟ:¾
�×Ú�

$ 1 µg m-3��#�
ÜÇ�7��6 Total DCA

"ú�6Mt?Ȉ#®Â$~ǌ" 40–60%��6


ȪĤ
Ñ#­Š2ȞÑźĄă# Gosan�$ 70–

80%#�
ÜÇ�7��6 �"ǹ*� DCA #

Ƙģſ#ǪǨ	4ȪMGz<xI{Ȣ:Å/

AVOC#ø�#ç�!Ȇąȅ�$Ȫ�74	4#

ƶ~��ƘģƎ��6 C5-C7 DCA #ø�
Ȧ-

5ȪMt?Ȉ#Ŧƒ
~40%�22�0"�6¿Ǉ

ğ
�61#�Ğ976 ~ĻȪ`>CnO`}

]{H|gx}p#Ĕȟ�#�ÑűĀȨMt. Taiȩ 

[Kawamura et al., 2013]ȪǑĀȨMt. Huaȩ[Meng et 

al., 2014]2ȪfvNx Rondônia [Decesari et al., 

2006]�$ȪMt?Ȉ#Ŧƒ$ƻ 60–70%�å�#

Ȇąȅ#Ŧƒ��5ƞ!4!� WSOC"ú�6

Total DCA#Ŧƒ$ 10–30%"ªĆ���6
Ȫ~

ǌ" 20%­ė#��8
å�   

 

hÂT!�2��®¸¦U�9%]

hce]�A9']

Mt?Ȉ2�#�DCA#ïƸâ²"Ȓ��$Ȫ

³Œ<N<�3'u}zWaȪ³ƹ#Ȇą|¥ȕ

ȅ"���Ȫ~ǌ"Ńŀ	4ãï"ňçȪ§ï"

ňû�!6��
ǘ©�7��6[Kawamura and 

Ikushima 1993; Rogge et al., 1993; Röhrl and Lammel, 

2001; Meng et al., 2014] �#��$Ȫ~ǌ"ãï

#¡²ðųğ#á¯"35ȪDCA#­Ȥ��!6

AVOCȪBVOC #¡Ȉ²»ĝƘģƎ
á¯�6�

�Ȫãï" BVOC#Ķ©
á¯�6�0�Ǆ�4

7ȪȆąÚ"���1 DCA "Ȓ��$~ŢĬ©

35�ŢƠƘģ#Ļ
ȉǗ��6��:ĠÈ�

��6 `>CnO`}]{H#Ĕȟ:ƢĮ¾


6×Ú�$ĒƉȪ�#Ô×"�
6`>CnO`

}]{H#ïƸȪ<nS]<�$�ïȨ���%

9ŉȩȪǑ³ĉ¸�$ 6ŉ"ȦƂč# DCA
żó

�7��6[Kundu et al., 2010; Kawamura et al., 

2013]  

`>CnO`}]{HȪAVOCȪBVOC �7�

7#Ĕȟ:¾
��6×Ɔ�$Ȫ�7�7#ïƸ

â²#Ĕȟ
»Ŀ�76
Ȫ~�����Ñ Mt. 

HuaȨ2000 mȩ#ǈƛúŴÒ�#Ǜż
ī�47

6[Meng et al., 2014] Mt. Hua�$ C2-C4 DCA$

ãï#Ļ
§ï35Ƃč
Ȧ�
Ȫ<Nd{Ȉ

ȨC6ȩȪeTxȈȨPhȩ$§ï#Ļ
ãï# 2�#

ȦƂč��6 -�ȪC2-C4 DCA�Ǻ"ȪGLYȪ

MGLY#ãïƂč$§ï#ƻ 2ª# 1��5Ȫ�

#��$NDxl]x²ÂƎ	4 DCA )#Ȉ²


ãï"�ǿ�7��6��ĠÈ���6 �4

"ȪMt?Ȉ$Ȫ§ï"$ylHxJL{�Ȫã

ï"$>Rgy{ȪYxj{! 	4#Ȉ²Ƙģ

Ǝ�Ǎ�ƣȒ
ǘ47��6 �74#ǀŕ	4Ȫ

Mt Hua �$Ȫãï"$���� C2-C4 DCA 
>
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Rgy{ȪYxj{	4#Ȉ²ƘģƎ	4Ƙģ�Ȫ

§ï"$ C2-C4$`>CnO`}]{H	4ȪC6Ȫ

Ph$�Ƈǯſ VOC#¡Ȉ²�Ƙģ���6��


ƩÌ�7��6[Meng et al., 2014]  

 

hcf]4
3�V^u}q_ÁY��=W]

DCA
���� AVOCȪBVOC#ŧƣ¡²ð»

ĝƘģƎ#ƁǜA<zSxŨ�#Ũƣ»ĝ�Ƙ

ģ�6!4ȪTDCA#Ŧƒ$çŧ�#ŷ�Ũ÷ȋ

Ȩliquid water contentȪLWCȩ��1"á¯�6�

�
ŌĖ�76  

�Ñ#Ȇą|ģȆ"�
6Mt?Ȉ�3'ȒǾ

SOA#żó	4ȪCheng et al.[2015]$Mt?ȈȨC2ȩ

�HwCFL}xȨGLYȩȪHwCFMxȈȨωC2ȩ

�#ŦȨC2/GLYȪC2/ωC2ȩ� LWC �#ȑ"ľƨ

!Ť#ƣȒ:ǘ©�ȪLWC#á¯
 GLY�3'

ωC2	4Mt?Ȉ#Ƙģ:�ǿ���6��:Ʃ

Ì���6 Ãş#ǀŕ$ Deshmukh et al.[2017]Ȫ

Bikkina et al.[2017]"36>{\�Œȅ#Ȇą|v

>g}xȨRaipurȩ2>{\|E{NOĉ¸2Œµ

<N<ŪŖçŧ#Ĕȟ:¾
�i{ExŽ��

1Ǜż�7ȪMt?ȈƂč� LWC #Ť#ƣȒ1

ę47��6  

~ĻȪșŨ�#Mt?Ȉ#Ƙģ"Ȓ��$Ȫ�

��	#ǋƱšǛż	4Ȫ�#�ô
Ĵĩ�7�

�6 ��% Sorooshian et al.[2006]$ȪșŨƺí

Ȩcloud particlesȩ�ȪșȑƺíȨcloud interstitial 

particlesȩȪșťƝƺíȨcloud droplet residualsȩ�

#Mt?ȈƂč
ș#!�çŧ�ƺí�351

Ȧ���	4ȪșŨ�#Ũƣ"�
6Mt?Ȉ#

Ƙģ:ƩÌ���6 Ãş"qFMJŽȪ³Dw

eBx]<ȪµŒYFLO�Ʊ"���ș#�ȅ

"$ńȀƠ"Mt?Ȉ:����6ŊšȈA<

zSxÿ
Ǜż�7Ȫș# LWC #á¯��1"

Mt?Ȉ
ƧȈß3535°ƒƠ"Ƙģ�76

��:ÜÇ���6[Sorooshian et al., 2007] -�Ȫ

Wonaschuetz et al.[2012]"36ƹÑůĂ�Ʊ�#

ǋƱšǛż	4$ȪƯș�#A<zSxƺí#ż

ó	4ȪMt?Ȉ$�"ș��Ƙģ�7Ȫ�#�

#CwKn}:Å/ aq-SOA $ RH #Ȧ�A<z

SxŨƣ��Ƙģ�76��
ƩÌ�7��6  

 
�� �	�
������

çŧ�# SO2 	4 SO4
2-)#Ȉ²»ĝ$Ȫŧƣ

"�
6 OH"36Ȉ²»ĝ�ä"țŨ�#Ȉ²

»ĝ
ȉǗ��6��
Ȫ�­	4ľ4	"�7

��6[Wolff et al., 1979; Seinfeld and Pandis, 2016] 

Ę��Mt?Ȉ�3' DCA #țŨ�"�
6Ƙ

ģ
ȉǗ��6!4%Ȫ�74#ŊšA<zSx

� SO4
2-�#ȑ"Ǎ�ƣȒ
ǘ47�1Ǎ�$�

��8� �#3�!ǘ×	4ȪȊä�Ǜż�7

6A<zSx2țŨ"���ȪMt?Ȉ� SO4
2-�

#ȑ#ƣȒ
Ǣ��ǧ*47��6 [Yu et al., 

2005; Sorooshian et al., 2006; Kumagai et al., 2010; 

Laongsri and Harrison, 2013; Cheng et al., 2017] Ð

5"$~����ȪSorooshian et al.[2006]"3��

ÜÇ�7�ȪǋƱšǛż"36Mt?Ȉ>C{�

ƧȈ>C{#ƣȒ:Ʃ�  

Ð 5".4763�"Ȫș#�6���!�ł

"ĭ½�7�ƟȚĦƋƲĬŧ:Å/ŪŖçŧ�

A<zSx�#Mt?Ȉ>C{�ƧȈ>C{�

#ȑ"$Ǎ�ƣȒ
ǘ47��	4ȪMt?Ȉ


�"Ũƣ�Ƙģ�6��
ƩÌ�7��6   

-� Deshmukh et al.[2016]"35ȪŭǂǶĥā"

���ƺĕ¬"ĭ½�7�A<zSx#ªœ	

�i]G@0J5� ¢§¤»²º��®¸¦U¥¨¼�>U¥¨

¼�=W~z���������]��]��ca]fddj��q��������]fddj]p�������]
r����������]|����c] 	
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4$ȪDCAȨC2-C5ȩȪωC2ȪGLY$Ěûƺír}

\Ȩ0.65–1.1 µmȩ"d}G:ĩ�ȪSO4
2-2 NH4

+�
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đ�ƩÌ�7��6  

]
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Zhang et al.[2016]#Œȅ|�ȅ�Ñ�Ʊ"�
6
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methyl-2-3-4-tryhydrol-1-buteneȩȪa- Ȫb-d^{�
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Ȉ�#ȑ"Ǎ�ƣȒ
�6��ȪŅ"�74	4

Ƙģ�6ƢĮ#­Ȥ���6�Ğ976 GLYȪ

MGLYȪHwCFMxȈȪdxc{Ȉ�+�; 

#ÝÂƣȒ�ķ 0.9 ��#Ȧ�ƣȒ:ĩ���


Ʃ�7��6 Ə">Rgy{	4#Mt?Ȉ#

Ƙģ"Ȓ��$ȪȦ NOxŐ���#ƶ~��Ƙģ

Ǝ��6qTGzy>{:ƿ�Ƙģ�6�Ǆ�

476�Ǡ#[y}L}�$Ǎ�ƣȒ:ĩ�~

ĻȪ� NOxŐ���#ƶ~��ƘģƎ��6>R
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IEPOXȩƿƛ# 2-qVxY[z}xȨ 2-

methylthreitolȩȪ2-qVxAwOw[}xȨ2-

methylerythritolȩ�$ƣȒ
!���
ǊÈŸ�  

Ȇąçŧ�#Mt?Ȉ#ƘģƿǱ"���Ȫ

Yang et al.[2009]$�ŵ#ãï"�
6¶~ƺíǮ

ȋªœǞȨsingle particle time-of-flight aerosol mass 

spectrometryȪSP-ATOFMSȩ:ƙ��Ǜż	4ȪM

t?Ȉ#ǯſ$~Ţƺí��Ţƺí"ª
47Ȫ

~Ţƺí���$`>CnO`}]{H
¢M

t?Ȉƺí# 20%�ň1ø�
ç����:Ʃ

�� -�ȪMt?Ȉ:Å/ƺíķ$ƧȈƺíķ

�Ǎ�ƣȒ:ĩ�ȪŧÞ
ǈƛúŴÒ#ș:ǻȁ

��[vN@G[w}:Ŋ�6ÝÂ"Mt?Ȉ

ƺíķ
å���	4Ȫ�ǗƿǱ���șŨ�#
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ø����6

��
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6 SOA Ƃč#¦Ɣğ
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6��
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 Waxman et al.[2013]"3��!�7ȪqFMJ
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al.[2014]"3��Ʃ�7�GLY#åƣ»ĝ#ȉǗ
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2009; Kampf et al., 2013]���ç�!�
ƙ�4

7��6����6  
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Ȫ

Knote et al.[2014]"35DweBx]<Ą:úǫ
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#»ĝ[Noziere et al., 2009]
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òȟȬȟȉ�ĆĉöĮƟȈ
ƅȅŁĸĠȂǦȘɘǗxƇþǫȗMúxȝdȑ5ĵƇþȈ�ĆƟɔĆ

,Ȇ¯ǔȝXȎǴȏǶǤïŜȂȉɘȏǷòȟȬȟxȈ�ĩƠĠXȋŸĪƠĠȆȖș PM2.5 ĉöȈ�

ÀȆǿǧȁǲŭ�ǴȏǶǤȏǻɘ5ĵ�ĆL�ƩƬɉȶɐȝĹǧǻȾɎȳȦȤɕɃɓȈŐŞȃǴȁɘ¼

ƯȆĝæLǬƱȑMúxȌȈƩƬƵśȔŁĸĠ��Ə%ȆǿǧȁǲzfǴȏǶǤ 

4

ǟ

feJEMH4

ǱȈ¨ȉɘ÷ƑǦșÝï�ĆL���IƞȝǕǭɘ

��3÷Ȇ»ǾȁǧȏǶǤŗǬ�ĆL�Ȉ;ƾȂ

ŐŞȝȉǵȒǻȈȉ��ǉ*�²ɘɄȭȸȦŐŞi

ȆȅǾȁǫȗȅȈȂǶǬɘǱȚȏȂȈŐŞȝǱȈȖǨ

ȅ®ȂƏ%ǴȁǧǻǼǭɘ���ǴǮ»ǾȁǧȏǶǤ

ǱȈƞȝIȐȆɘ�²ȓũƱǴȁǧǭǻǧȃŴǩȁǧ

ȏǶǤ[ƞ�ƚȃȅǾǻŐŞƔǙȆȉɘ�ǭǮ;ǯȁ

ɖ1ɗòȟȬȟxȈ PM2.5 ĉöȃɘɖ2ɗ5ĵȭȨɕɐȈ

ȾɎȳȦȤɕɃɓɖBCɗȈŐŞȃǧǨɚǿȈȵɕɅǬd

ȏȚȁǧȏǶǤïŜȂȉɘǱȚȗȈŐŞȆǿǧȁŶ

åȝ�ǩȁŭ�ǳǸȁǧǻǼǭȏǶǤ 
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�Ľ(0ĀǇɖWHOɗȆȖșȃɘ�ĆĉöȆȖșă

�ŵȉ�ĽȂ§ǆ 700 ��Ȇȓ�Șɘƽ�ȅ0©k

ǙȃȅǾȁǧȏǶǟ [WHO, 2014]ǤPM2.5ɖµ�Ũ�İ

ĮƟɗȉɘȢȟɒȰɐȈǨǽŨ±Ǭ 2.5 µm��ȈȓȈ

ȝÉǴɘ0©ȌȈ¯ǔǬÁºǳȚș�ĆĉöĮƟȂ

ǶǤÝïȂ PM2.5Ȉķ~yġǬ�ȒȗȚǻȈȉ 2009

§Ȃɘ3L�ȣȥȫȲɓȷȔėƳŨ�İĮƟɖSPMɗ

Ȉķ~yġȃąȍșȃąƦłéƪȈǱȃȂǶɖ3L

�ȣȥȫȲɓȷţȈķ~yġǬ�ȒȗȚǻȈȉ 1973

§ɗǤķ~yġȈ�4­=ɖ2010ɘ2011§¨ɗȈ�Ż

ķ~�ĆĞ��ȆǪǯșķ~yġƷÂĳȉŪ 30%

ȂɘįȆƄÝïȈƷÂĳǬ�ǧİďȂǴǻǤȏǻɘ

ǃ�ŉŖĊ�ȈȖǨȅǏ�Ȃȓķ~yġȈơƵǬƊ

ĞǳȚ [ǀƙȗɘ2010]ɘƢ~�ĆĉöȈ¯ǔȝ�ƿ

łȆƏ%ǶșǱȃǬƔǙȃȅǾȁǧȏǴǻǤ 

ǹǱȂɘïŐŞȂȉǗx�ĆL�ƩƬɉȶɐ

WRF/CMAQ ȆȖșȫɆɊɑɕȫɌɓȆȖȘɘòȟȬȟ

xȈ PM2.5ĉöȈ�ÀƋáȆZȘŮȑǱȃȆȅȘȏǴ

ǻǤȏǷɘǃ�ŉŖĊ�ȂȈƊĞȶɕȱȃɉȶɐȈ

�Ŧ�KȔ PM2.5ŮÂȃąƦǴɘɉȶɐǬäǆ�K

ȔëĀȢȟɒȰɐȝǊǮőƼ}ţȈ_Â;Ȇǿǧȁ

ȉɘûȇȖǮ8ĴȂǭȁǧșǱȃȝŒƒǴȏǴǻǤË:

ƿ¿¨�ǜȝƀǧŁĸĠux>Ȉ��ȝť:Ǵǻ

ȃǱțɘŖĊ�Ȃȉɘ	q	ƻȝ	·ȃǴǻƢ~ƩƬ

Ȉ��Ǭ§¦vȂ8FȆƷǴȁǪȘɘȟȬȟ�ǋǫȗ

ȈƢ~ĉöǬěĕȅǏ�ȆȓXȞȂǧșǱȃȝáȗ

ǫȆǴȏǴǻ [Ikeda et al., 2014]Ǥ 

ǳȗȆɘÝï5xȝ�ƚȃǴǻƋóȝƀǧɘ	qȈ
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�ĩƠĠȈ��ȉɘ�ǮȈĞ��Ȃķ~yġǬî

ƷÂȈƄÝïɖ��ɛƪĿuÜɗȂȉɘ§¦vȂ

50–60%ǦȘɘÃǬqȈķ~yġȈƷÂȆ�Ǵȁƽ

ƅȅ�mȃȅșǱȃɘǇòuÜȂȉq7Ȉ��Ǭ�

ǭǧǱȃȝœǴȏǴǻ [Ikeda et al., 2015]ǤǱȈŁĸĠ

��Ȉ�ƿłƏ%ȉɘķ~ňȈ�Ćķ~ȈÕŤÉ

ǁȆƽƅȅř�łŌƆȝÎ#ǴȏǴǻǤȏǻɘ2013

§9Ȇ	qȂęBȅ PM2.5 ĉöǬŁĸǴɘPM2.5 Ƣ

~ĉöȆ�Ƕșŕ�łǇ·Ǭ¼ƯȆǝȏȘȏǴǻǬɘ

ǹȈǍȆƹ<ȅř�łŌƆȝŕ�ȆÎ#ǶșǱȃȆ

ȓƜĲǴȏǴǻǤ 

òȟȬȟxȉ�ĩƠĠȈ�ĆĉöĮƟȈ �ȅ

ŁĸĠȂǦșȃbäȆɘȫɀɏȟȈøôĦħȔȟȬ

ȟ�ǋ7ǋƻȈŏĤǫȗŁĸǶșŸĪƠĠȈȢȟɒ

ȰɐȈ¯ǔȝ[ǯșuxȂȓǦȘȏǶǤïŐŞȂȉɘ

§ǥ�KȈ�ǭǧȫɀɏȟøôĦħȆǿǧȁɘÝï

Ȉ PM2.5 ȈǃíƊĞȶɕȱȔɘƁâƊĞȶɕȱɘǗ

xL�ƩƬɉȶɐȝĹǧȁǹȈ¯ǔȝƕȍȏǴǻǤ

ǹȈŰõɘ2003§Ȕ 2008§ã�ȆMĘƶ?��Ȃ

ƊĞǳȚǻ PM2.5 Ý¦vĥ¨Ȉ�Ćķ~yġ-Ȉ

�¤ȅơƵȉɘȫɀɏȟȂŁĸǴǻ�ƇþȅøôĦ

ħǬVmȂǦǾǻǱȃȝáȗǫȆǴȏǴǻ [Ikeda and 

Tanimoto, 2015]ǤǱȈÂõȉɘÝïȆǪǯș PM2.5ĉ

öǬ	qȈ�ĆĉöǼǯȂȅǮɘȫɀɏȟȈøôĦ

ħȆȖǾȁȓ�ǭǮ¯ǔǳȚșǱȃɘuĵĝæLȆȖș

MÜøôĦħȈ�HǬ�ĞǳȚȁǧșǱȃǫȗɘ�

²ɘȫɀɏȟøôĦħȆȖș�ĆĉöȈńƈȈƽƅ

½ȝÉÐǶșȓȈȃȅȘȏǴǻǤ 
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BC ȉ PM2.5 ȈÂ;Ȉ�ǿȂɘ�ǌ3ȝeYǶș

½ƟǬǦȘɘ�ĆȝHĬǴǻȘɘŝǒȔĘĈȆčŊǴ

ȁſƋȝ'ƱǶșǱȃȂĆ,Ȇ¯ǔȝXȎǶǱȃǬ

ÉÐǳȚȁǧȏǶǤȏǻɘBCȉō�hĆ,ĉöĮƟ

ɖShort Lived Climate Pollutants: SLCPɗȈ�ǿȃǴȁɘ

ǹȈCĜǬƪîñȈuĵĝæLȝÅAǶș\ŷ½

ǬǦșǱȃǫȗȓđŅǳȚȁǧȏǶǤįȆɘMúxȉ

uĵ�ȂéȓƯǮĝæLǬƱƀǴȁǧșuxȂǦȘɘ

BCȆȖșĆ,�KȌȈ¯ǔȝĶƋǶșǱȃȉƽƅȅ

ƔǙȃȅǾȁǧȏǶ [Arnold et al., 2016]Ǥ 

 

9674 ��\`YWVc^bI1,3-/�Kd"

 ���d	�I(�4

MúȈ BC ĥ¨ȉ9�ǫȗßãȆǫǯȁ�HǴɘ

��ȆĜ�Ƕș�Ŧ�LȝœǴȏǶ [e.g., Law and 

Stohl, 2007]ǤǴǫǴɘL�ƩƬɉȶɐȂMúxȈ

BC ĥ¨Ȉ�Ŧ�Kȝ8ĴǶșǱȃȉǐǴǮɘɉȶɐ

ǆȈȊȗǿǭȓ�ǭǧǱȃǬzfǳȚȁǧȏǶ [e.g., 

Eckhardt et al., 2015]ǤBCŨ�ȉLŎĭÚȈĭīȔ

ȺȠȣɅȭĭīȆȖǾȁÔ:ǳȚȏǶǬɘ
Ȇǈć

ȆȖșğ½čŊȆȖǾȁ�Ć	ǫȗǊWǳȚɘ�Ć

	Ȉ¦vł�hȉØÝɛ�ưǆś¨ȃÌĞǳȚȁ

ǧȏǶǤɉȶɐȆȖș BCȈ8ĴǬnǐȅĶĻȃǴȁ

ȉɘȏǷ BC Ë:ƿȈÌƌȆȉ�ǭȅ�Œ�½ǬǦ

ȘɘįȆMúxȈ BCȆ�Ǵȁȉɘ³ñȈȠɓɀɓȷɏ

ȆdȏȚȁǧȅǧŁĸĠǫȗȈ¯ǔȓÊǰȗȚȁǧ

ȏǶ [Stohl et al., 2013]ǤǳȗȆɘɉȶɐȈ�Œ�½

ȈVmȆȉɘBC Ȉŀć½Ũ�ǫȗƉć½Ũ�ȌȈ

�ƟƵśȔɘğ½ǊWƵśǬO;ȆĶƋǳȚȁǧ

ȅǧǱȃǬÉÐǳȚȁǧȏǶ  [Liu et al., 2011; 

Browse et al., 2012]Ǥ 

MúxȂƊĞǳȚș BC ĥ¨ȉɘȟȬȟȔɘɍɕɒ

ȳȻɘɒȫȟɘMŧȅȄɘMPĵ	ɔǝų¨Ȉ
ƅȅ

ŁĸĠǫȗƩƬǳȚȁǭǻ��Ȉ`ƌȃǴȁČȏȘȏ

ǶǤǴǻǬǾȁɘMú BCȈ�Ŧ�KȝĶƋǶșǻȒ

Ȇȉɘ_ŁĸĠǫȗȈƩƬƵśȔɘƩƬ	Ȉğ½Ǌ

WƵśȝĶƋǴɘMú BC Ȇ�Ƕș��ȝƏ%Ƕș

ǱȃǬƽƅȆȅȘȏǶǤɉȶɐ7ȂŁĸĠĄȈ BC ȝ

N>ǴȁƌťǴɘƊĞȈ BCĥ¨Ǭ8ĴǶșǱȃǬȂ

ǭȚȊɘMú BC Ȉ�Ŧ�KǬȄȈȖǨȆČȏǾȁǧ

șǫȝƕȍșǱȃǬȂǭȏǶǤǹǱȂïŐŞȂȉɘ5

ĵL�ƩƬɉȶɐ GEOS-Chem ȆȱȧȷɑɕȪɕĐ

ȝ�4ǶșǱȃȆȖǾȁɘŁĸĠĄȈƩƬůƤȔƩ
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ƬJĳȝƋóǴɘMú BC ȌȈŁĸĠ>��ɔYÒ

Ȉ�ƿłƏ%ȝƀǨǱȃȆǴȏǴǻ  [Ikeda et al., 

2017]Ǥ 

ȏǷɘ
ƅȅŁĸĠǫȗȈMúxȌȈƩƬȻȱɕ

ɓȝ�Ŧ>ȆƋóǴȏǴǻǤòȟȬȟƠĠȈ BC ȉɘ


ȆòȫɀɏȟȔȣɂɕȴȦĘ�ȝƮƵǴȁɘMú

xȆ@ƷǴȏǶǤȏǻɘMúxȌĔ4ȉɘ
Ȇǝ¨

3–8 kmȈ�Ĕr	�ȂƠǱșǱȃǬœǳȚȏǴǻǤ�

ÜɘɍɕɒȳȻȔɒȫȟƠĠȈBCȉ
ȆuƂǓ�ƪ

ǫȗǝ¨ 2 km��Ȉ�ƻ�ĔrǫȗMúxȌƩƬ

ǳȚȏǶǤȏǻɘ�ŦȃǴȁȉɘ9�ȆéȓƩƬǳȚ

ȔǶǧǱȃȓáȗǫȆȅȘȏǴǻǤ9�ȈɋɕɎȫȟ

�ǋMƻȉǈćƿǬ�ȅǮɘȏǻ�ĆǬ��Ȃǂņ

Ě`Ǭ«ǧȃǧǨĆƚð�Ǭɘ�Ć��ȂȈJĳł

ȅƩƬȈVmȆȅǾȁǧȏǶǤ 

āȆɘMúx5�ɖMų 66–90 ¨ɗȂ¦vǴǻ�

Ć	Ȉ BC ĥ¨ȔčŊƿȆ�ǶșŁĸĠ>Ȉ��

ȝƏ%ǴȏǴǻǤuƂǓ�ƪȂȉɘɒȫȟǫȗË:ǳ

Țș�ĩƠĠȈ BC Ǭé�Ȉ��ȝTȒȁǪȘɘį

Ȇ9�ǫȗã�ǫǯȁ��Ǭ�ǭǮȅȘȏǶǤȏǻɘ

MúxȆčŊǶș BC Ȇ�Ǵȁȓɘé�Ȉ��ȝÈ

ǿȈȉɒȫȟƠĠȈ BCȂǴǻǤ�Üɘǝ¨ 5 kmȂ

ȉɘòȟȬȟƠĠȈ BC Ȉ��Ǭéȓ�ǭǮɘã�Ȇ

ȼɕȦȃȅȘȏǶǤòȟȬȟƠĠ BC ȈƩƬJĳɖM

úxȏȂğ½ǊWǳȚǷȆ@ƷǶșF`ɗȉ�ȈŁ

ĸĠȖȘȓ�ǧȈȂǶǬɘË:ƿǬ�ǭǧǻȒɘMú

xȈ BC ȤɎɇƿȆ�Ǵȁȓé�Ȉ��ȝÈǿǱȃǬ

ȜǫȘȏǴǻǤ 

BC ȆȖșĆ,¯ǔȉɘǹȈǝ¨;¢Ȇ¬Ǯ$�

ǶșǱȃǬzfǳȚȁǧȏǶ [Flanner, 2013]Ǥ�ƫ

ȈŰõȉɘbǵMúxȂȓǝ¨ȆȖǾȁ
ƅȅŁĸ

ĠǬľȅǾȁǪȘɘǴǻǬǾȁŁĸĠĄȈ BC ȆȖǾ

ȁMúxȈĆ,ȆXȎǶ¯ǔȓľȅșǱȃȝœjǴ

ȁǧȏǶǤMúxȈǒĈȈſƋȔuƂǓĝ¨Ȉ�

àȆ�ǴȁȉɘɒȫȟȈ��Ǭ�ǭǧǱȃǬœjǳȚ

ȏǶǤ�ÜɘòȟȬȟǫȗƴȊȚșBCȉ�ĆȈHĬ

ȔÔ�¬AGȆ�Ƕș¯ǔȉ�ǭǮȅȘȏǶǬɘǒ

ĈȆčŊǴȁſƋȝ'ƱǶșǱȃȆȉǦȏȘ¯ǔǴȅ

ǧǱȃǬœjǳȚȏǴǻ [Ikeda et al., 2017]Ǥ 
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òȟȬȟƠĠ BC ǬMúxȆ�Ǵȁɘ�ǭȅ��

ȝÈǿǱȃǬœjǳȚȏǴǻǬɘǳȗȆòȟȬȟǫȗ

MúxȌȈǃƣǏƩƬȈɈȤȹȮɇȝƕȍșǻȒȆɘ

ȖȘōǧäǆȭȨɕɐȂƩƬůƤȔĆƚ{ȝƋóǶ

șǱȃȆǴȏǴǻǤòȟȬȟǫȗMúxȌȈǃƣǏƩ

Ƭȉɘêɔ�Ŧ¦v{ȂȉƆșǱȃȈȂǭȅǧØÝȭ

ȨɕɐȈŲƊƇþÑ
ɖĝ£�ĆsɗȆȖǾȁªǭ

Ơ Ǳ ǳ Ț ș ǻ Ȓ Ȃ Ƕ Ǥ ȏ Ƿ ɘ IASI ɖ Infrared 

Atmospheric Sounding InterferometerɗƁâȈ�ƼL

ĨŬɖCOɗƊĞȶɕȱȝĹǧȁɘòȟȬȟǫȗMú

xȌȃĔ4ǶșǗxȆǪǯș CO Ȉäǆ�KȝƋó

Ǵɘ11 +ȈƩƬȠɀɓȷȝį�ǴȏǴǻǤȠɀɓȷȈǘ

¨ȉɘã�ȆéȓǝǮȅȘɘŘ�ɘ9�ȃűǭȏǶǤ 

+ǥȈȠɀɓȷȆǿǧȁɘƩƬȻȱɕɓȃĆƚ{ȝ

ƕȍǻȃǱțɘòȟȬȟǫȗMúxȌ@șƩƬȆȉ

�ǭǮ;ǯȁɚǿȈƩƬůƤȃɈȤȹȮɇǬǦșǱȃǬ

ȜǫȘȏǴǻǤ�ǿȉɘ	qMƻǫȗȣɂɕȴȦĘȔ

òȫɀɏȟ�şȝƮƵǴȁMúĘȌ@ș
Ȇ�ǋ�

ȝƩƬǳȚșůƤȂɖȫɀɏȟɐɕȷɗɘȓǨ�ǿȉɘ

	qǫȗ�Þɘ�¦Ē�ȌȃòcǭȆƩƬǳȚɘǹ

Ȉ²M�ǴȁɀɕɏɓȧĘ�şȝƮƵǴȁMúxȆ

@ƷǶșůƤɖ�¦ĒɐɕȷɗȂǶǤȫɀɏȟɐɕȷȂ

ȉɘǶȍȁȈȠɀɓȷȆ6ƮǴȁɘòȫɀɏȟǫȗȣ

ɂɕȴȦĘȌȃƱȑąƦłǝǧų¨ȝƮƵǶșĝ£

�ĆsǬƽƅȅ°FȝõǻǴȁǧȏǴǻǤ�¦Ēɐ

ɕȷȈȠɀɓȷȆȉɘɀɕɏɓȧĘȝ	·ȃǴȁ/ģ

ǶșȾɒȳȥɓȧǝĆsǬƽƅȅ°FȝõǻǴȁǧ

ȏǴǻǤĉöĆ|ȉɘǱȈȾɒȳȥɓȧǝĆsȆȖǾ

ȁ�ǭǮžƀǴǻ.ƄǛȆȖǾȁɘM�¦Ē�ȝM

�ǴMúxȌƩƬǳȚȏǶ  [Ikeda et al., in 

revision]Ǥ 

ïŐŞȂȉɘ+ǥȈ�"ƋóȆHǩȁɘɚǿȈɐ



�ĆL�ŐŞ Ţ 42^ǟ (2020) 
 
 

4 
 

ɕȷȈȠɀɓȷȆ�Ǵȁĥ¨{ȔĆƚ{ȝ¦vǴǻȩ

ɓɄȬȳȷɖ`ÂpɗƋóȓƀǧȏǴǻǤǱȚȉɘƃØ

ȈȠɀɓȷȂ6ƮǶșƩƬȻȱɕɓȔĆƚ{Ȉį¶

ȝȖȘ�ƊłȆœǶǱȃǬƽƅȂǦșȃŴǩǻǻȒȂ

ǶǤȫɀɏȟɐɕȷȈ 6 Ƞɀɓȷȃ�¦ĒɐɕȷȈ 5 Ƞ

ɀɓȷ�ǴȁǹȚǺȚ ÂǴǻȩɓɄȬȳȷpȆǪǧ

ȁȓɘ�ƫǴǻȖǨȅƩƬůƤȔĆƚ{ȈƸǧǬá

ŋȆƆȗȚșǱȃȝŒƒǴȏǴǻǤ 

 

9694 �TXT
I >? ��0I�)4

òȟȬȟxȉ�ĩƠĠ BC ȈË:ƿǬéȓ�ǭǮɘ

5ĵË:ƿȈŪ 3 FȝTȒȏǶǤBC ȆȖșĆ,Ȕ

�ĆƟȌȈ¯ǔȝƏ%ǶșǻȒȆȉɘL�ƩƬɉ

ȶɐȆ4G-ȃǴȁ�ǩȗȚșȠɓɀɓȷɏȈË:ƿ

Ȉũ¨ǬȏǷƽƅȆȅȘȏǶǤǴǫǴɘɃȷɇȟȳȿw

ȠɓɀɓȷɏȈ BC Ë:ƿÌƌȈ�Œ�½ȉ�ǭǮɘ

"ǩȊ	qȆǪǧȁȉǪȖǹǢ200%Ȉ�Œ�½Ǭ

ǦșȃzfǳȚȁǧȏǶ [Kurokawa et al., 2013]ǤǴ

ǻǬǾȁɘƊĞȔɉȶɐȝĹǧȁ BC Ë:ƿȝùƎ

Ǵɘ�Œ�½ȝĜȗǶǱȃǬĆ,Ȕ�ĆĉöȌȈ¯

ǔȝƏ%Ƕș�ȂƽƅȅƔǙȃȅǾȁǧȏǶǤ 

ƪ§ɘƃØȈ�ĩƠĠȠɓɀɓȷɏǬǅŁǦșǧȉ

çÛǳȚɘɉȶɐŇ�ąƦ�ǜȅȄȆ!ĹǳȚȁǧ

ȏǶǤɉȶɐŇ�ąƦ�ǜȂȉɘ�ŻłȆ6ƮȈȠ

ɓɀɓȷɏȝ!ĹǴȁƃØȈɉȶɐȂȫɆɊɑɕȫɌɓ

ȝƀǧɘɉȶɐǆȈŰõȝąƦǴȏǶǤïŐŞȂȉɘ

ǹȚȃȉƭȆ�ǿȈɉȶɐȝĹǧȁɘƃØȈȠɓɀ

ɓȷɏȈË:ƿȝ�ǩǻƌťȝƀǧɘ_ȠɓɀɓȷɏȈ

ùƎȝƀǨǱȃȆǴȏǴǻǤ 

ȏǷɘ5 ǿȈ5ĵȠɓɀɓȷɏȃɘȟȬȟȝ�ƚȃǴ

ǻ 1ǿȈǗxȠɓɀɓȷɏȝ�ƚȆɘòȟȬȟxȈBC

Ë:ƿȝux>ɔƻǄ>ȆąƦǴȏǴǻǤȏǻɘǹȚ

ǺȚȈ Ƞ ɓɀ ɓ ȷ ɏ Ȉ BC Ë:ƿ ȝ� ǩ ǻ

GEOS-ChemȆȖșȱȧ�ǭ BCɉȶɐȫɆɊɑɕȫɌ

ɓȝƀǧɘǃ�ŉŖĊ�ȆǪǯș BC ƊĞ-

[Kanaya et al., 2016] ȃȈąƦǫȗ	qȈË:ƿȈ

ùƎȝƀǧȏǴǻǤDƫȈȖǨȆɘɉȶɐȈğ½ǊW

ƵśȆȉ�Œ�½ǬǦșǻȒɘSūȆƊĞ-ȃɉȶ

ɐȈŰõȝąƦǴǻǼǯȂȉɘË:ƿȆȖșƓ¡ȃ

ɉȶɐȈğ½ǊWƵśȆƠmǶșƓ¡ǬN>Ȃǭ

ȏǸȞǤǹǱȂïŐŞȂȉɘğ½ǊWƵśȝȣȽȆ

Ǵǻ¿¨�ǜȓƀǧɘğ½ǊWȝ[ǯȁǧȅǧíǆ

ȈȶɕȱǼǯȝąƦȆ!ĹǶșǱȃȆǴȏǴǻǤȏǻɘ

ȱȧȷɑɕȪɕĐȝ!ǨǱȃȂòȟȬȟ7ȈŁĸĠu

xɖÝïɔìǞP�ɔRɔM	qɗȝN>ǴȁǧȏǶǤ

ǱȚȆȖǾȁɘË:ƿȝùƎǴǻǧuxǫȗȈ��

Ǭ�ǭǧíǆȈȐȝƺÆǶșǱȃǬ\ŷȆȅȘȏǶǤ 

2009–2011§ȝ�ƚȆɘŖĊ�ȆǪǧȁ	qƠĠ

Ȉ BC ǬQƢǴȁǪȘɘ�ǿğ½ǊWȈ¯ǔǬ�ǳ

ǧíǆȈȐȈȶɕȱȝÇ:ǴȁƊĞ-ȃɉȶɐȝą

ƦǴȏǴǻǤǹȈŰõɘIPCC Ţ 6 āzfèȆcǯǻ

Ć,ɉȶɐȈŇ�ąƦȿɒȬȡȦȷɖCMIP6ɗȂ!Ĺ

ǳȚȁǧșȠɓɀɓȷɏɖCEDSɗȉɘ	qǫȗȈ BC Ë

:ƿȝƵ�Ə%Ǵȁǧș\ŷ½ǬǦșǱȃǬȜǫȘȏ

ǴǻǤ�²ǳȗȆɘɉȶɐȆȖșĆ,¯ǔȅȄȈƏ%

Ȃ!ĹǳȚșȠɓɀɓȷɏȈùƎȝƀǾȁǧǮǱȃǬƽ

ƅȂǦșȃŴǩȁǧȏǶǤ 

4

:eCRPH4

�ĩƠĠȈĆ,�KȆȖǾȁɘƛǑȔ¬Gȅ]

Ǜɘ¥Ȋǿɘ�ƇþøôĦħȅȄɘúšȅĆƚĴƚ

ǬǚtLǴǿǿǦȘȏǶǤSLCP ȈCĜȉ�²ØO

§ȈĝæLȈɁɕȭȝƲȗǸș\ŷ½ǬǦȘǣIPCC

ȈŢ 6āzfèȂȓ SLCPǬƽƅƈǳȚșȖǨȆȅǾ

ȁǧȏǶǤǴǫǴɘË:ƿȈ�Œ�½Ǭ�ǭǧǱȃȔɘ

ȢȟɒȰɐȈğ½ǊWȈȖǨȆ�Ć	ȈȿɒȯȭǬ

O;ĶƋǳȚȁǧȅǧǱȃǬƔǙȃȅǾȁǧȏǶǤ�

²ɘË:ƿȈǝũ¨LȔɘř�łĶƋȈc�Ȇy

ȀǮɉȶɐȈÓżɘSLCP ȆȖșĆ,¯ǔȈƏ%Ȇ

ZȘŮȑǱȃǬƽƅȃŴǩȁǧȏǶǤ 

 

;e*.4

ïŜȂǲŭ�ǴǻŐŞȉɘ�ǮȈÜǥȈǲÉ�ȃ

ǲÒÏȆȖǾȁɘǱǱȏȂƱȒșǱȃǬȂǭȏǴǻǤï



�ĆL�ŐŞ Ţ 42^ǟ (2020) 
 
 

5 
 

ŐŞȉȿɒȬȡȦȷȈ	ȂƀȜȚǻȓȈȓ�Ǯɘä�

ȆƹǾǻȵɕɅȂŐŞǶșǱȃǬȂǭǻȈȉɘgoȈ

ķ~ȆȖșȃǱțȓ�ǭǫǾǻȃŴǩȁǧȏǶǤqŠ

ķ~ŐŞÄȈƙïĖ¹ǳȞȆȉɘɄȭȸȦä�ǫȗ

ĴtȆŹșȏȂɘ��DȈŐŞŵȆȅșǻȒȆ¸ƅ

ȅǦȗȕșǱȃȝ×ǩȁǧǻǼǭȏǴǻǤUǮ´ŔļǴ

�ǰȏǶǤı)ÖǳȞɘŘaŽĎǳȞȝȉǵȒɘÝǖ

ȖȘǪ�ƐȆȅǾȁǧșķ~ŐȈ2ƨÜɔb1ɔȭȱ

ȳȽȈŃýȆ¿ƘźǴȏǶǤPM2.5 Ƣ~�ĆĉöȈ

ŐŞȉɘķ~ŐŞŲ`ÌƱƝ S-7 Ȉ�ķȃǴȁĘĒ

ŐŞǅŁĀüȂȈɄȭȸȦä�ȆƀȜȚǻȓȈȂǶǤ

ǀƙëEǳȞɘĢ�ǎ�ǳȞɘ�u��ǳȞȝȉǵ

ȒɘJAMSTEC �ĆL�ȧɐɕȿȈŃýɘS-7 Ǉ&

ŵȈŃýȆȓ��¿ƘǴȁǪȘȏǶǤ 

ŗǬŐŞŵȈƶȆƱȑǱȃȆȅǾǻȈȉ��ǉȈ

É�×iȂǦșǝÿĂá2ĸɖò���Ć,ȫȭȵ

ɇŐŞȯɓȱɕɗȈ¯ǔǬ�ǭǮɘęǮ¿ƘǴȁǪȘȏ

ǶǤÝï�ĆL��ȆǪǧȁǝÿŐȈ2ƨÜǬē

ƥǴȁǧșǱȃȉɘľȅș;ƾǫȗŚǾȁǭǻȊǫȘȈ

­äȈŗȆȃǾȁ·¬ǧȓȈȂǦȘɘǝÿŐȈƗ2

ƨȆȓ¿ƘǴǻǧȃ»ǧȏǶǤ 

 

<e�%��4

Arnold, S. R. et al. (2016), Arctic air pollution: Challenges and 

opportunities for the next decade, Elementa: Science of the 

Anthropocene, 4, 000104. https://doi:10.12952/journal. 

elementa.000104. 

Browse, J., K. S. Carslaw, S. R Arnold, K. Pringle and O. 

Boucher (2012), The scavenging processes controlling the 

seasonal cycle in Arctic sulphate and black carbon aerosol, 

Atmos. Chem. Phys., 12, 6775–6798, doi:10.5194/ 

acp-12-6775-2012. 

Eckhardt, S. et al. (2015), Current model capabilities for 

simulating black carbon and sulfate concentrations in the 

Arctic atmosphere: a multi-model evaluation using a 

comprehensive measurement data set, Atmos. Chem. Phys., 

15, 9413–9433, https://doi:10.5194/acp-15-9413-2015. 

Flanner, M. G. (2013), Arctic climate sensitivity to local black 

carbon, J. Geophys. Res.: Atmos., 118, 1840–1851, 

doi:10.1002/jgrd.50176. 

#��
� (2010), ��������� � PM2.5�"�

���	�
������!, 
������, 45, 

289-292. 

Kanaya, Y. et al. (2016), Long-term observations of black 

carbon mass concentrations at Fukue Island, western 

Japan, during 2009–2015: constraining wet removal rates 

and emission strengths from East Asia, Atmos. Chem. 

Phys., 16, 10689-10705, doi:10.5194/acp-16-10689-2016. 

Kurokawa, J. et al. (2013), Emissions of air pollutants and 

greenhouse gases over Asian regions during 2000–2008: 

Regional Emission inventory in ASia (REAS) version 2, 

Atmos. Chem. Phys., 13, 11019–11058, doi:10.5194/ 

acp-13-11019-2013. 

Ikeda, K. et al. (2014), Sensitivity analysis of source regions to 

PM2.5 concentration at Fukue Island, Japan, J. Air & Waste 

Manage. Assoc., 64(4), 445–452. 

Ikeda, K. et al. (2015), Source region attribution of PM2.5 mass 

concentrations over Japan, Geochemical Journal, 49(2), 

185–194. 

Ikeda, K. and H. Tanimoto (2015), Exceedances of air quality 

standard level of PM2.5 in Japan caused by Siberian 

wildfires, Environmental Research Letters, 10, 105001, 

doi:10.1088/1748-9326/10/10/105001. 

Ikeda, K. et al. (2017), Tagged black carbon simulations in the 

Arctic: Transport, source contributions, and budget, Atmos. 

Chem. Phys., 17, 10515–10533, https://doi.org/10.5194/ 

acp-17-10515-2017. 

Ikeda, K. et al. in revision, Model and satellite analysis of 

transport of Asian anthropogenic pollution to the Arctic: 

Siberian and Pacific pathways, and their meteorological 

controls. submitted to J. Geophys. Res.: Atmos. 

Law, K. S. and A. Stohl (2007), Arctic air pollution: Origins 

and impacts, Science, 315, 1537–1540, doi:10.1126/ 

science.1137695. 



�ĆL�ŐŞ Ţ 42^ǟ (2020) 
 
 

6 
 

Liu, J., S. Fan, W. L. Horowitz and H. II. Levy (2011), 

Evaluation of factors controlling long-range transport of 

black carbon to the Arctic, J. Geophys. Res., 116, D00A14, 

doi:10.1029/2010JD015145. 

Stohl, A. et al. (2013), Black carbon in the Arctic: the 

underestimated role of gas flaring and residential 

combustion emissions, Atmos. Chem. Phys., 13, 8833–

8855, doi:10.5194/acp-13-8833-2013. 

WHO (2014), 7 million premature deaths annually linked to air 

pollution, https://www.who.int/mediacentre/news/releases/ 

2014/air-pollution/en/. 

 

 

VŜ[ǗÝ:ǟ 2019§ 12ê 16Ý 

ÍƧ[ĶÝ:ǟ 2019§ 12ê 23Ý 

ǟ

'&��g4

1. qŠķ~ŐŞÄǟ uĵķ~ŐŞȯɓȱɕǟ uĵ

�ĆL�ŐŞ�ǟ

54+�'&=4

Kohei Ikedaǟ <ikeda.kohei@nies.go.jp> 



�>Ěŀĳę¼ŀĦ 
JpSAC news                                                                      Article No. 042N01 
 

1 
 

'3,,0-164,�'*4,4�(,*463,/,05�),+-0.26,��''() �

$"#% ��
��

½]�Nõ ĒĐđĐ

2019b 9� 2Ÿ5�ŵĈDű¥^]ĳŮŗřţřŬ

¥ ^ ı ĭ GGMT-2019 ų Greenhouse Gases and 

Measurement TechniquesŴěþ�ġŃĨē��7Ĵŵ

�´¡å�ĀųWMOŴ�°M¡¹ÞųGAWŴ2ķD

ă0P&�ĀųIAEAŴě�8��Ģŵ1975 bųg#

Ĵ Expert Meeting įĖė9%Į¶ëŴĿŁĸĹĂbĮ

þ�ġŃĭĖłē4 b�ıþ�ġŃł International 

Carbon Dioxide ConferenceųICDCŴěĕłbĴŵħĳ

%hĳðı8ģDĮþ�ġŃłğįěKĖē�´�

Ěŀ§V)�ŊŔ¨Tı�ńīĭĖł¾ÃÏěĄĺ

Łŵ¨Tu¤ľ�©­éŵŚŲŕ=éÇ±ÆıĀĤ

ł��oGĳ	�ľäãě×ńŃłē�îĴ WMO

2ķ IAEA ıĿłvØ·{ûĳ,:ěİġŃłøÜ

İHıĽİīĭĖłēÀıįīĭĴ#ļĭĳ GGMT

1'ĮĕīĨē 

�BĴ¥^]ı�öŅÌĝĈDĳ¡åÁR¾Ã

těţŔśįİŁŵ1'æě¬�ĮĕīĨēįĴĖĘŵ

IGAC ÆĮ×ńŃĭĖłĿėİ ÿèúĴ�"�Ń

ĥŵ�ĭĈD�cĚŀĳ�·èúıĿŁçńŃĨį

ĖėğįĩīĨē 

1'Ï�Ĵ 120 9Âdų��ĚŀĴ 10 
eŴĮŵ

50 �ĳ3Ċ¶ÙěŶĬĳ�HĮ×ńŃŵħĳ�H

ĳ%ıĕłŮşŲĮ 65�ĳŤŔŕŲ¶Ùě×ńŃĨē

4�ÿĮ��ĳ 9ĬĳřŲťıĬĖĭĉı3Ċ¶Ù

ě×ńŃĨē 

1. Quality assurance of greenhouse gas measurements 

(including reference standards, comparison 

activities and good practices) 

2. Data products and utilization of the observations 

3. Advances in the traditional greenhouse gas 

measurement techniques 

4. Emerging observation techniques including low 

cost sensors, remote sensing and Đ integration of 

observations 

5. Measurements and quality assurance for 14C, O2/N2 

and related tracers 

6. Quality assurance of the measurements of the stable 

isotopes (including reference standards, comparison 

activities and good practices) 

7. Sites and network update 

8. Urban Observations and Networks 

9. Observations from the mobile platforms (aircraft, 

drone, balloon, etc) and over/in the ocean 

ğŃŀĳ7ÿıŵ��Įĳ»��íUčľ

GGMT G:�ÆıĀĤłäãľŵśŠŗŌ$ıö\

Ņ!ĞĭĳŐňŜŦŲřŇŰōěĖĝĬĚ×ńŃĨē 

üX<§V)�ŊŔĴŵħĳQEùį�íĢĭ�

ÄÿJ*ùěZġĖĨļıŵ«dıĢĭ 0.1%��ĳ

¨TÈdį¨T�ĀÿĳŔŎŲŬĳ�Óě¢ļŀ

ŃłēħŃŀŅ�.bı¦īĭËzĤłĨļıĴK

	 #� ����>��<=:9HCDEDG��

?�;��8@9����7�



M¡-R¾ÃĐ Å 425Đ (2020) 
 
 

2 
 

Mİ(&ŅæľĤkÜěĕŁŵ��´ĚŀÝłįĕł

p;ŌŭňœŲıĽÝĘłĚĽĢŃİĖēħŃĩĞıŵ

¨Tu¤ŵ�©ŊŔÛï¤ŵŋŨūŢŭŲŒũŰ�ûŵ

à¨ŝŗśůŲŌñ@ÆěĆ`ıYý·ĚĬĎdı

¶óĢĭĜĭĖłēKĝĳs!ıĬĖĭ§V)�ŊŔ

�©Ņ��ĢĭĖł NOAA ĴŵCO2�©ŊŔŲŬĳ

Maİ��ųįĖīĭĽ�M 0.3ppm ÂdŴıĬĖĭ

¶ÙĢĭĖĨěŵNOAA �©Ņ}²ĢĭĖł�Āı

įīĭĴMĠįĮĕŁŵ¶ÙÏĴé?�ļıĕīĭĖ

Ĩē�hĳĿŁĎÈdűSTİŔŎŲŬĳ��ıĀĤ

łäãĴl�Łı×ńŃĭĖĨēÀÑìĽ�ńīĭ

Ėłěŵ�îĳvØć�ĳ�ĬĮĕłŭŲőŲ!�

¨AıĀĤł¶ÙěKĖğįĽ/å·ĮĕīĨēŧŕ

Ű8��¨Tĳ�©ıĬĖĭäãĤłŐňŜŦŲř

ŇŰōı1'ĢĭĻĨěŵ�Ā�ıµİł¨Aűu¤

ıêCĤł�Ĕİâ_ŅÎrı�ŃłįŵħŃŀ¨

TŚŲŕŅ�gı�¿ı²ĖĨÁR·äãıÒłğ

įěĖĚıMJĚŵ[Ģ¡ěôĝİłmĖěĢĨē 

��7Ĵŵ§V)�ŊŔĳà¨űUčıĀĢĭŵ

MĜİáĚŀÉĚĖYý·İäãĺĮŵ¡ Ĳİĝ

×ĘłHĮĕłēŏŰŞŌśĮĕŁİěŀŵ§V)�Ŋ

Ŕà¨�´ĳM­ěĸĹ+�ĖĤłĨļŵęiİR

�įĖĘĿėē�7#�ĳ%LıĴŵ�±ľČ­ĳ

éűùįĽı�UĢĨņňŔŢŭŲŉŲě×ńŃĨē

ü�hıūŪŗŌŔĢİěŀŵ6DĚŀĄė�¼ĳ¾

ÃÏ8IĮ|yŅ	ńĢĨŁŵî£ŅG:Ģ7ėø

ÜİHıİīĭĖĨē�
·ıĴŵħĳHĮ¼Ł7ī

Ĩ
įĴÍ��āé?ľäãÆě¡�ı×ĘĨĳ

ĮŵøÜİ�Ì
ĞĳWĮĕłįqģĨēŷ�ºĳL

ıĴ Banquet ěĕŁŵšŭŰŖĳŏŲŔıÔďŅėĪ

İěŀŵĈD�ÊÖÐĳxąıÝįŃĬĬŵ÷īĨ

+ĖĮŔňŔĚŀ�ĭĖĨ¾ÃÏįĳáĽfĻųįm

īĭĖĨĳĴÑ!ĩĞĚĽĢŃİĖěŴ�ĢĖĶį�

ŅòĠĤğįěĮĜĨē 

��įĢĭĴĆ`ıĿĝñ@ġŃĨÕĖR�Įĕ

īĨēŶĬĩĞ�lİğįıŵwnĝ4ċ 135ě~î

ĢĭęŁŵ9� 6�ı�TġŃĭĖĨ Gosanà¨tĳ

ÝRŘņŲě��ıİīĭĢĺīĨēĺĨŵ�o·ı

jOİ��ĮĴĕīĨěŵ¥^]ªE�Ĵ¯Fĳ


Ĵ¸ß"Į®ı�Ñ³ŅqģłğįĴİĚīĨē

�BĴŵ2021 bĳ 11th ICDC į8ģŢŪœŬĮĳþ

�įĖėğįĮĕłēF°ĳÚ�ĩěŖŨŰŔěĕŃ

ĵ�Ć1'ĢĨĖē 

 

Đ

����KĐ

1. ¡å¾ÃtĐ

!� ����&�

Kentaro Ishijima <ishijima@mri-jma.go.jp>�

 

 

 

 

 

 

	J� FABI����?�
7�



�<ăġėĂ ġč 
JpSAC news                                                                      Article No. 042N02 
 

1 
 

� +, 
����#%�3/05����4$!��2(

� + 

��	4'.&���(

�2¾¨ öóôõóWA�� ÷ŁH�ÁL øõó X�¤L ùõó �¸_� úó

76 ����4$!��214�"(
¹ �ėN�<ĖĞÅÌ�Ė©��Ė0+ĊĒ

ĞġāģĠĀŁ« 24 >H�-NÅÌ�Ŀ¿Þ[ŀĖĂ

ÿĒŁ�¹sqĦÇñ�ĖPxĊďüÅÌ�0+�

â)ĖÅÌ�HPĂĠęN�MLĖĂÿĒ: ĦÀ

Đďü 

�>ÇÀPxĊď�¹sqė"SĦ��Ė¢Čü 

(1) ×\(�ĊĒÿģ�¹?ė]ã�¹Ïė�ß 

(2) ÅÌ��DÖÕė���¹?Ħ(�Ċďêė

�¹Ï1ę	×Ïė�ß 

�ĊŁL 1 
ĖTĊĒ 1 y�ç 1 �#ěēēŁr

RÐ�¬û�éĖ+!ĊĒÿģ�¹xÆŁ�¹�¶

ė(��ėĜÛ�ĔĊďü 

�>ė�¹sqĖĂÿĒŁ=ÿ5ĥčĄ 3�ŁP

êĖ(�Ċď�<Ę 2 7ēþĐďü6ċ["ė��

�¹xÆĦ(�ĊďĄŁ�DĔ�¹xÆåė¦,Ė

�åĿ�Ù�H 3�åŀĦÏğĊďü 

�>ėÊïğ=ï�Ħ9ĝŁ�bŁĠĢ¼ÿ�¹

sqĦo�ēąģĠĀŁěď�@�i�ė�¹sq

ĩĨĲĸĨĽĖđÿĒ�<8ĆėħĽĬľıĦPxČ

ģ�OēþģėēŁĈ.*íąďÿü 

 

+6�8

��	���&�(

ÅÌ� 2 y�ė~ð�ĖÅÌ�Dė�QĦĂ�

ĢĊĒŁIe�<ė	��Ħä�Ċďü�FÊ§ė

N�ăġHNt<ěēŁĉġĖ�å��ė¡ª<ğ

�N�Ħ9ĝ5Ä 17 7ė0+ĄþĐďüÍ�gĖ

ĠĢŁIe�<ėĜ'ėßVē~ðĦĔģćĔĖĕĐ

ďü0+¶uĖTĊĒßVĄHąăĐďćĔŁĻėM

Bė�ėàµēþĐďĿ0+¶ėÒëĄÚăĐďŀ

ėēŁdÝ�Ħ	�Ċ}ÿàµĖG�Ċďü 

�ė$îēŁÎ��ãĠĢ�	��ėÑ{É|ĔŁ

ĈºÔėļľīĸĨĴĳĸĽĭĿWLBŀĖæČģĈh

ÃĦíjĊďĿ%� 1ŀüĎėbŁIe�ÓnØ WG

ăġIe¡ª¶ė¡ª�Ev�ĖæČģ�,ė�

ÂĦÉ|Ċďü�Ė�	��ė³´PxğŁ�>Ç

ñ�ĖPxĊď�¹sqĖđÿĒÉ|ĦĊďü^ą

´ąŁ40+¶ė®/ĕºZ°�ĿWLB ĖđÿĒĞŀ

ĦÀĐďü 

�bĖİľĵĺĈĔĖŁU·�ėÜęwğŁ²K

ğ&�ŁL¹Ē¬ėĸĨĴĨĶĽıĖæČģIeĕġ

ēĘėfĜğ±ñËĄÈġĤďü�Ė&�Ûò�

�Ą½m¡ª¶ėĪķĹħ`i�Ė�»ČģėēŁ

���ą¡ª<ēþĐďD5ė�Ĝ�ğ&�Ėæ

Čģ�ýĕ±ñËğhÃĄ	pĉĤďüěď
��

��Čģ7)ĦzJĔČģăk¯JĔČģăŁ"�

��������������!�#��	$�

���#
��$ %�
�����ĖĠģ
�Ě

ėaì¬ĖđÿĒÈġĤďü 

 ���9(

ó

 
�� *(
��	���(

 



H�-N¡ªó « 423ó (2019) 
 
 

2 
 

1. �YHN c�*N¡ªló

2. £kHN HNè��¥N¡ª¥ó

3. ­�HN HNè�;�E¥N¡ª¥ó

4. Laboratoire Inter-universitaire des Systémes 

Atmosphériques, Universités Paris-Est Créteil 

5. á�HN �y��C�E¡ªĮĽįľó

)(����-(

Nawo Eguchi <nawo@riam.kyushu-u.ac.jp> 



�(ÌçáË�çÖ 
JpSAC news                                                                      Article No. 042N03 
 

1 
 

5th International Workshop on Heterogeneous Kinetics 

Related to Atmospheric Aerosols�����
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ǞǩǫȆȈǀǆǛȆȀȆǡǼȀǛǧǾȆǰǥȆǩK?ĺ

ǆŮ3ĩǘĔ­Ƶƣ10/18Ǆ David CrispæǆŢú�

ǘ�čƶǕƲǁƣ11 ÎǆŕŠ�ǆƧǁǄǧǾȆǰǥȆ

ǩǘƉ+ƶǕƲǁǄƽƨƿŜÄƭƧƼƺƤ 

 

5Ȉ s�řƥmçEsĚĤƦĵƐǄƽƨƿ 

ÛÓq\ȅ�eq\ǒǔƣäQȇ2019 �2QȈǀǇƣ

ǹǩǫȆǵǿȄǊ�DƵƺŔčǄƽƨƿ´ŭƶǕŎ

űǍǀƧǕƲǁƣiCACGP-IGAC2018 ā7QǄƽƨ

ƿǇĨ 24 `mçEsŕŠ�ǌǀǄu¡ƴƸǕ
v

ǁǆgYƭƧƼƺƤ¨ġŏvƣŃ âŏvǄƋƵƣ

źJǆįĶǑ�ǆc0sŇĚĤa�ǀǆ¥ƨǘK

þƵƺÚƭµÚƴǖƣŤŠƴǖƺƤ��ƣ}ƈyǆ

ěŚǘįƿěvƵƿƨƯƤ 

 

6) ~Öß�ÜŕǄƋƵƿ 

Ƅť=�ƇǒǔµÚƭƧǔŤŠƴǖƺƤ2008 �ǆ

IGAC �q\�ǄǒǕLǔǌǁǏ�ƌƣ¢Ď½Ìƭǌ

ǁǏǓǖƿƲǃƬƼƺƺǏƣsŇǘôǏǕƲǁǁĚĤ

µÚǄĸƱǕƲǁǆ�ůǘ�ţƵƣÁÓmçEs�

ǁsŇ�Ť IGAC �q\�ǆȀȆǱǀƣ2022Ȋ2023

�ǄgYÌǘLǔǌǁǏǕƲǁǘĔàǁƶǕƤĚĤǯ

ȆǹǆŽvĩǘƉpƶǕƤĨ 24 `mçEsŕŠ�

ǆÈǆ�\Ɛ�ǀ�\ǄZęƶǕ
vǁǃƼƺƤ 

 

7Ȉ Ž®9�ǆŎĕƵǄƽƨƿ 

�\ǛȄǤȆǰǆİ×ǘūǌƪƣ�ƇŽ®ǆ¿�

ǘkƪǕƲǁǘĔ­ƶƬǂƩƬǃǂǄƋƵƣŹ_q\

ǄǒǕ�Ŏ�¶ǑŤŠǘņƼƺƤƓr¨ĝ�-Ǆǒ
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ǕŹĉ�ǆ«��ȇ�`¨ĝǃǂȈǄƽƨƿŤŠƴ

ǖƣƹǆPļ�ǘÜŕƶǕƲǁǁǃƼƺƤǌƺƣŷ°

ǄƽƨƿĨ 24`mçEsŕŠ�ǆÈǆ�\Ɛ�ǀ

�\ǄZęƶǕƲǁǁǃƼƺƤ 

 

8Ȉ nAŪǆŽvǄƽƨƿ 

�`ǆnAŪMŪĺǆŽvǄƽƨƿƣǻȆȁ{

Ťİ×ǘěŚƵƺƤ�D»ƭ��ƞǌǕǒƩǄƣ�Ơ

�ƍǑs�L���»ǆfùǘŎĕƶ¿WǀŤŠ

ƴǖƺƤ 

 

9Ȉ o��\¹¸ƫǒǉ%Ļ¹¸Ǆƽƨƿ 

êNq\ǒǔƣŕŠ�ÈǄo��\ǆƐƨǄ?ƪƣ

%Ļ¹¸ǘwÀƶǕƺǏǆǠǜǱǿǜȄƭµÚƴǖƣ

ŤŠǆİ×ƣŘņĒǄwÀƶǕ¿WǁǃƼƺƤ 

 

10Ȉ ƹǆ� 

Ź_q\ǆ�ƊðCǩǤǨǽȆȁǘ ¡ƵƿǧǞ

ǛƶǕƲǁǑƣǻȆȀȄǣȀǩǰǊǆ¨ġǘŹ_q\S

Ľƭ ÝǀƮǕǒƩǄƶǕƲǁǀƣǒǔtvĒǃŹĉǘ

Ĕ­ƶƲǁƭŤŠƴǖƺƤǌƺƣÁÓsŇ�ŤH>

sŇĚĤa�ǊǆđƆǘŷǏƿƨǕüǄƽƨƿg

YƭƧƼƺƤ 

 

Ĩ 15`ÁÓmçEs�Ź_q\� 

ȇmçEsĚĤ�ǒǔŴĪ 46`Ȉ 

ÁÈȎ2019� 11Î 5ÁȇûȈ9:30ȏ12:00 

h£Ȏ�ęėńſ�ȉǷǯȁÄ�ŀ 

3�ĺȎťÓò�ȇ�ƇȈƣ0ĊƂìƣƄťÏ<ƣƟ

Ņ�rȇǯȂǥȄȈƣƋ�<ƣħ�Ê	ƣŦĊÙƣé

�Ż�ƣ��É^ƣ��õƣÛÓĘRƣ�e��

ȇǯȂǥȄȈȇ�FƕƘȈ 

ã�ĺȎêNŁĢ 

 

�Ƈǒǔ¯¬ǆǆƻƣ��ǆgY{ŤǘņƼƺƤ 

1) JpGU-AGU2020ù*Ăí 

ƟŅq\ǒǔŜÄƭƧƼƺƤmçEsǪǮǧǾȄ

(E)ǄǇ 6 ǥǹ�Ɓ4ƴǖƺƤ�ǆ 4ǪǮǧǾȄȇǬǩǰƣ

óïŉ�ƢmçƊǆĈĀeąEsƣ¡�dƢ|ñ

dĖ� ĉƣ~ÖǆňÆeąő÷ȈǄƽƨƿ/+ǁ

ƶǕƲǁǘëvƵƺƤUÈƉ+`žȅŵĳƉ+�ÐǄ

ƽƨƿǐLǔǌǁǏƺƤ/+$ƙǄƽƨƿǇƣĥNǆ

�ÓEǇƒƵƯƣ��ǐ'7|�ǁƶǕƤ$ƙǘMư

ƺq\ƭŹ_q\�ǄǻȆȁ{Ťǘšǔƣ�ŶƊǀ

ďŤƭǃưǖǈ¦Śǆ¥ƨǁƶǕƤ 

 

2) Ĩ 25`mçEsŕŠ�ù*Ăí 

ƟŅq\ǒǔŜÄƭƧƼƺƤ�hǇƣGłmsȇŌ

GłǡǼȄǳǩȈưǑƮ�ƜǘŽvƵƺƤ�ÑǇƣ

2020/11/9~11/13 ǆŶǆ 3 ÁƊǀŤŠƵƺİ×ƣ

11/11-13 ǁƶǕ¿WǁǃƼƺƤK?ȅŢúČűM�Ɖ

pǇ�[ȋ�ȍÎÒƖƣK?ȇ�;ȈȅŢúČűĴ5

ǇU 9ÎÒƖƣŢúǵȃǣǿǺĐŉǇU 10Î6Ãǘ


vƤÀŗ"ĉ¾ǘý¾ǁƶǕǋƯƣmsǆ/+ȅ�

¸ǘ$ƙƶǕƤƥo��\ǆƐƨƦǀ8ĉǀƮǕȂǩǰ

ǿȄĩǆ�gǑƣZbǆ%ĻÀŗĩǄƽƨƿǇě

ŚƶǕ
vƤ 

 

3) 2019�mçEsŕŠ�ù*wÀĂí 

ǵȃǣǿǺq\ǆŦĊq\ƣ0Ċq\ƬǓŜÄƭ

ƧƼƺƤǵȃǣǿǺ.ƉƭǑǑŸǖǕǃǂǆüƭƧƼ

ƺƭƣLOCǆ�>ǀÞǅƘŞǄŷņƵƺƤsĈ,Ğ

ĐŉŪǄƽƨƿǇƣ�`ǐŹ_q\ƭ{Øǘņƨƣ

ǵȃǣǿǺq\ǀŽĹǘņƩƲǁǁƵƺƤǟȄǰȀȆ»

ǘjǑƶƺǏƣÖ��ǇsĈ�\ǘĽCĒǄǟȄǰ

ȀȆǁƵƣŰŲƶǕhTǄǇĆċǘŖ-ƶǕ¿Wǀ

ÜŕƶǕƤ 

 

4) o�ðŬ³ŷǄƽƨƿ 

êNq\ƭǁǔǌǁǏƺũ¾ǄfƾƮ�eq\Ƭ

ǓŜÄƭƧƼƺƤƥo��\ǆƐƨƦǘ�`ǆŕŠ�

2 ÁĔƣÇƛÈǄƉ+ƶǕƤä`ŕŠ�ǀǐwÀƶ

Ǖ
vƤÓs�ƬǓǇh£�ǆǦǸȆǰǘ�ǁƵƣǿ

Ȅǭ�ǆ�ƀŊ@ǄƽƨƿǇƣÁ�ǃǂǁǆƃŋƭ
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ýƨƲǁǘÕ�Ǆ'7|�ƶǕ¿WǁƶǕƤ%Ļ¹

¸Ǆƽƨƿƣ�`ǆŕŠ�ƬǓŘņwÀƵƺƤ�`

ǆ8ĉĺǇ 2Vƣ�ƍǁƵƺ 1�1/1�/1Á�0ǀ

ǆ|�ǁǃƼƺƤŝƚǁƵƿƣ
ĪǄƍǔƭƧǕüǑƣ

�`ǆǒƩǃżƎeǀǆƉ+ǆhTǃǂƣh£Ƴǁ

Ǆ��ǇďǃǔƩǕƺǏƣǷǯȁǆ'x8ĉǆ�ö

ǑZbǆ%ĻÀŗ²ƵƣǦǸȆǰǀƮǕ0zǆěŚ

ĩƣÿƑǄǃǕüƭ®ƱǓǖƺƭƣLOC ǆH>ǘ�

ƽƽÓs�ǀǇǦǸȆǰƵƿƨƮƺƨƤŕŠ�ǀǇƣ

8ĉĺǆÏýǄƬƬǗǓƷƣK?ŨŗvǆƏǄƧǕ

Ġ�ǆ�
ƸǘŚǏǕƤLOC ƭo�ðŬ³ŷ WG

Ǒ�ÔĻ¡WG ǁH>Ƶƣ�gǘ�\Ǆµ#ƶǕƤ 

 

5) Ž®9�Ǆƽƨƿ 

��q\ƬǓŜÄƭƧǔƣ�ƇŽ®ǆ¿�kËǆ

Pļ�Ǆƽƨƿǆ�Ŏ�¶ǁŤŠǘĲĳƵƺƤ�ƽ

ǆŎĕƵÚǁƵƿƣweb¨ĝǀ�`¨ĝǘņƩ¿îƭ

Ĝƴǖƣ
ĪƔǀǐPļ�ƭƧǕƲǁǘěŚƵƺƤĦ

(Ŋ9ǘLǔ-ǖǕƲǁƣ(ŊĺǘīÅǛȄǤȆǰǀ

ıǔűǎƲǁǃǂǄƽƨƿŤŠƴǖƺƤ�ŖǆÚǐX

ǏƣȌƽĠ�ǆŎĕƵÚǘ ¡Ƶƣ2020 � 5 ÎǆŹ

_q\�ȅ�\Ɛ�ǀµĜƵƽƽƣ2020 �ğǆŹ

_q\�ǀ�ƽǄıǕƲǁǁƵƺƤ 

 

6) nAŪ|ŧĺǆ«�ǄƋƶǕŤŠ 

nAŪǊǆ�Dĺ»ǘjǑƶƺǏƣĄņǆĬ:

Ǆƫƨƿƣø 37 å��ǁƵƿƨǕ|ŧĺǘ«�ƶǕ

ƲǁǄƽƨƿ���ƬǓµÚƭƧǔƣŤŠƵƺƤƥI

:ǁƵƿƦǆ½œǘ-ǖǕPļ�ǑƣƲǖǌǀ��Ǆ

Ź_q\ƭ�\ǆ�Ơ�Ǒ(Ŋĺǘ§·ƶǕLĮ

ǘņƩƲǁǀĂíǘº]ƶǕPļ�ǄƽƨƿŤŠƴ

ǖƺƤ2020 � 5 ÎǆŹ_q\�ǀëvƶǕƲǁǁƵ

ƺƤ 

 

7) mçEs~Öß�ÜŕǄƽƨƿ 

Ƅť=�ƇƬǓŷ°ǄƽƨƿgYƭƧƼƺƤ�`

ǆ�\Ɛ�ǀǆZęƣ12 Îǆ IGAC �q\�ǀ¦

ŚǘįƿƣŷǏǕ¿ƅǁǃƼƺƤ 

 

8) s�řƥmçEsĚĤƦǄƽƨƿ 

ÛÓq\ƣ�eq\ƬǓgYƭƧƼƺƤäQ

ȇ2019 �2QȈǀǇƣǹǩǫȆǵǿȄǊ�DƵƺŔč

Ǆƽƨƿ´ŭƶǕǋƯƣIġǘ$ƙƵƿƨǕƤ

iCACGP-IGAC2018ā7Qƭu¡ƵƺƤ¨ġŏĠÚ

ǘěvƵƺƤ�`ǆ�\Ɛ�ǀZęƶǕƤŃ âŏ

vǄƽƨƿǐȉIÚƭǀƮƣÍĭěŚ�ǀƧǕƤ 

 

9) IGAC2020ǊWưƺðCǄƽƨƿ 

ťÓ�ƇƬǓŜÄƭƧƼƺƤľ¤ǡǼȀǛ�¡ǆ

�ćǁƵƿƣ2019� 10Î 18ÁǄcĦćiĚǄƫƨ

ƿƣNASA JPLǆ David CrispæǄǒǕŢú�ǘwÀ

ƵēíǀƧƼƺƤ�¿ƣ�`ǆŕŠ��Ǆ
vƵƺ

ǧǾȆǰǥȆǩǊǇČű»ƭ�ǃƬƼƺƤ��

IGAC2020ǆǧǾȆǰǥȆǩǄľ¤ĚĤĺƭČƵűǎ

ǒƩnAƵƣ�±©ǀǐK?Ũǆ¹¸ǃǂǘÓs�

ǀņƩÂµÚƭƧǔƣT�ƴǖƺƤ 

 

10) ƹǆ� 

ÁÓsŇ�ŤH>H>sŇĚĤa�ǁƵƿđƆ

ƶǋƯƣČşÌµ3ǘu�Ƶƣ{Øİ×ǘ�Ƽƿƨ

ǕƤJpGUĨ 21`sH�Ƈ�ŤǄƽƨƿgYƭƧƼ

ƺƤ��ǆÓs�ǆ
ĪðĉǄƽƨƿƣŏá Ǆƽ

ƨƿŤŠƭƧƼƺƤ�\Ɛ�ǀǆǛǨǞȄǬǘŞ¼

ƵƺƤ 
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