
㏆ᖺ䛾␗ᖖẼ㇟஦౛䛻ᑐ䛩䜛 ᬮ໬䛾ᐤ୚䠄Event Attribution䠅 

- ᡂᒙᅪ䜢௓䛧䛯 2010 ᖺ 2 ᭶䛾㈇䛾 AO - 

௒⏣ ⏤⣖Ꮚ䠄ᮾ኱䞉AORI䠅䞉᳃ ṇே䠄ᮾ኱䞉AORI䠅䞉ሷ❤ ⚽ኵ䠄ᅜ⎔◊䠅䞉 
ᮌᮏ ᫀ⚽䠄ᮾ኱䞉AORI䠅䞉Ώ㒊㞞ᾈ䠄ᮾ኱䞉AORI䠅䞉▼஭ṇዲ(Ẽ㇟◊) 

 
1䠊䛿䛨䜑䛻 

ᴟ➃࡞Ẽ㇟࡟ࢺࣥ࣋࢖ᑐ࡚ࡋே㛫άືࡀ

ᐤ୚࠺࠸࡜࠿ྰ࠿ࡢࡿ࠸࡚ࡋ␲ၥ࡟♫఍ࡢ

㛵ᚰࡀ㞟ࡀࡿ࠸࡚ࡗࡲ㸪ಶูࡣࢺࣥ࣋࢖ࡢ

ே㛫άືࡿࡼ࡟ᆅ⌫ ᬮ໬ࡢ᭷↓࡟㛵ࡽࢃ

㸪ࡵࡓࡿࡍ⏕Ⓨ࡟↛⮬୰࡛ࡢࡂࡽᦂࡢ኱Ẽࡎ

Ỵᐃㄽⓗ࡟ே㛫άື࡟㉳ᅉࡿࡍุ᩿࡜ࡿࡍ

ேⅭࡢ㸬୍᪉࡛㸪㐣ཤࡿ࠶࡛⬟୙ྍࡣ࡜ࡇ

㉳※ࡢ ᐊຠᯝ࢞ࡢࣝࢰࣟ࢔࢚ࡸࢫ᤼ฟ࡟

࡝ࡀ⋠☜⏕Ⓨࡢࢺࣥ࣋࢖࡞࠺ࡼࡢࡑ࡚ࡗࡼ

ࣗࣅࣜࢺ࢔ホ౯㸦ࢆ࠿ࡓࡁ࡚ࡋᗘኚ໬⛬ࡢ

㸦Allen 2003㸧㸬ࡿ࠶࡛⬟ྍࡣ࡜ࡇࡿࡍ㸧ࢺ࣮
ࡢࢺࣥ࣋࢖➃ᴟࡿࡼ࡟እ㒊せᅉ࡞࠺ࡼࡢࡇ

Ⓨ⏕☜⋡ࡢ࡬ᙳ㡪ࢆぢ✚ࡣ✲◊ࡿࡶ Event 
Attribution㸦EA㸧࡜࿧ࢀࡤ㸪ୡ⏺ⓗࡶ࡟

ὀ┠ࢀࡉጞࡿ࠸࡚ࡵ㸦Stott et al. 2004, 
Pall et al. 2011㸧㸬EA ࣔ⎔㸪኱Ẽ኱ᚠࡣ࡛

ࡀ㸪ேⅭ㉳※ᙳ㡪࡚࠸⏝ࢆ㸦AGCM㸧ࣝࢹ

ࡢ᮲௳ୗ࡛≉ᐃ࠺࠸࡜ሙྜ࠸࡞࡜ሙྜࡿ࠶

ᐇ㦂ࣝࣈࣥࢧࣥ࢔ࡢከᩘࡿࡍᑐ࡟ࢺࣥ࣋࢖

࣋࢖ࡿࡅ࠾࡟᮲௳ୗࡢࢀࡒࢀࡑ㸪ࡋᐇ᪋ࢆ

㸪ࡣ࡛ࡇࡇ㸬ࡿࡍᐃ㔞໬ࢆ⋠☜⏕Ⓨࡢࢺࣥ

ᩥ㒊⛉Ꮫ┬ࠕࡢẼೃኚືࣜࢡࢫ᝟ሗ๰⏕ࣉ

ࡓࢀࡉᐇ᪋࡚ࡋ࡜⎔୍ࡢ࣒ࠖࣛࢢࣟ EA ࡟

 㸬ࡿࡍ௓⤂ࢆ㒊୍ࡢᡂᯝࡢ✲◊ࡿࡅ࠾
㏆ᖺ㸪࣮ࣘࣛ࢔ࢩᇦࡿࡅ࠾࡟෤ᏘࡢᐮἼ

໭ᴟ᣺ືࡢ㈇࡚ࡋ࡜せᅉࡢࡑ㸪ࡋ㢖Ⓨࡀ

㸦AO㸧ࡸᾏịࡢῶᑡࡀὀ┠ࡿ࠸࡚ࢀࡉ㸬

2009㹼2010 ᖺࡢ෤࡟໭༙⌫୰⦋ᗘᇦࢆく

ࡢ㈇ࡢ⪅㸪๓ࡣ኱ᐮἼࡓࡗ AO ࡼ࡟⥆ᣢࡢ

㸪ྠࡀࡿ࠶௦⾲౛࡛ࡢᐮἼࡓࢀࡉࡽࡓࡶࡾ

᫬ᮇ࡟Ⓨ㐩ࡓ࠸࡚ࡋ⇕ᖏኴᖹὒ࣮ࢽ࢚ࣝࡢ

ࡢࡇࡀ ᪼↛✺ࡓࡋ⏕ᡂᒙᅪ࡛Ⓨࡧཬࣙࢽ

ࡉᣦ᦬ࡀᛶ⬟ྍࡓࡗྜࡋᙳ㡪࡟஫┦࡜㇟⌧

ࡢࡇ㸬ࡿ࠸࡚ࢀ 3 ࠸ࡘ࡟㛵㐃ᛶࡢ㇟⌧ࡢࡘ

࡚㸪Ineson and Scaife (2009)࡛ࡣ㸪ࣞࢻࣁ

ࡉ⌧෌࡛ࣝࢹ㧗ゎീᗘ኱Ẽࣔࡢ࣮ࢱࣥࢭ࣮

ࡓࢀ 24 ࡢ El Nino ࣮ࢽ㸪࢚ࣝࡽ࠿ゎᯒࡢ

ᙧᡂ࡚ࡗక࡟ࣥࣙࢩࢡࢿࢥࣞࢸࡢࡽ࠿ࣙࢽ

ࡲᡂᒙᅪࡀἼ࣮ࣜࢱࢿࣛࣉࡢἼᩘ㸯ࡓࢀࡉ

࡛ఏ᧛࡚ࡋᡂᒙᅪୗ㒊࡟ᴟ ᙅ໬ࡽࡓࡶࢆ

ࡀࣝࢼࢢࢩࡢࡑ㸪ࡋ 1 ࣨ᭶⛬᥃࡚ࡅୗ᪉ఏ

ᦙ࡚ࡋᑐὶᅪ࡟ AO ㈇ࢆ࣮ࣥࢱࣃࡢᙧᡂࡍ

㸪࡟㸬᭦ࡓࡋ࡟࠿ࡽ᫂ࢆࢫࢭࣟࣉ࠺࠸࡜ࡿ

࡟᫬ྠࡀ ᪼↛✺ᡂᒙᅪ࡟ᮇࣙࢽ࣮ࢽ࢚ࣝ

Ⓨ⏕ࡓࡋሙྜࡣ࡟ᴟ ࡢᙅ໬ࡀᣢ⥆ࡍࡸࡋ

ࡢ㈇ࡢ㸪ᑐὶᅪࡃ AO ࡀ 1 ࣨ᭶௨ୖᣢ⥆ࡍ

 㸬ࡓࡋ♧ࢆ࡜ࡇࡿ
ᮏ᮶㸪୰㧗⦋ᗘᇦ࡛ࡣ኱Ẽኚືࡀᨭ㓄ⓗ

࠼⪄࡜ࡿ࠶ᅔ㞴࡛ࡣ୰㛗ᮇணሗࡵࡓࡿ࠶࡛

ྥࡢィ⟬ᶵ⬟ຊࡢ㸬୍᪉㸪㏆ᖺࡓࡁ࡚ࢀࡽ

ࣝࢹࣔ⎔኱Ẽᾏὒ⤖ྜ኱ᚠ࠸క࡟ୖ

㸦AOGCM㸧ࡢ୰㛗ᮇண ࡢ࡬฼⏝ࡀᮏ᱁

໬ࡋ㸪࢚࣭ࣝࣙࢽ࣮ࢽ༡᪉᣺ື㸦ENSO㸧

࣮ࢣࢫᏘ⠇ࡣ㇟⌧ࡿࡍ㉳ᅉ࡟ᖏᾏὒ⇕ࡢ➼

ࡆᣲ࡟㸬ඛࡿ࠶ࡘࡘࡾ࡞࡟⬟ྍࡀ ணࡢࣝ

ᖏᾏὒ-ᡂᒙᅪ-୰㧗⦋ᗘ኱⇕ࡢ඲⌫つᶍࡓ

Ẽࡢ┦஫స⏝ࡢᏑᅾࡣ㸪ᮏ᮶୰㛗ᮇணሗࡀ

㞴ࡿࢀࡉ࡜࠸ࡋ୰㧗⦋ᗘᇦࡢண ࡟⬟ྍࢆ

࡚ࡵ㞟ࢆ┠ὀ࡚ࡋ࡜ࢫࢭࣟࣉ࡞㔜せࡿᚓࡋ

ࣙࢽ࣮ࢽ࢚ࣝࡣ⏝஫స┦ࡢࡇ㸬୍᪉㸪ࡿ࠸

࡞ࡣ࡛ࡅࢃࡿࡍ⏕Ⓨࡎᚲ࡟ሙྜࡓࡗࡇ㉳ࡀ

㸪ࡽ࠿࡜ࡇ࠸࡞ᑡࡶⓎ⏕ᅇᩘࡢୖྐ 㸪ほࡃ

౫ࡣࢫࢭࣟࣉࡿ࡞࡜㘽ࡿࡍᕥྑࢆ⌧Ⓨࡢࡑ

 㸬࠸࡞ࡣ࡛࠿ࡽ࡚᫂ࡋ࡜↛
ࡿࡍ⨶⥙࡛ࡲ㸪ᡂᒙᅪࡣ࡛✲◊ᮏ࡛ࡇࡑ

㧗ゎീᗘࡢ AGCM ࡓ࠸⏝ࢆ EA ᐇ㦂ࡢ㇏

ᐩࢆࢺࢵࢭࣝࣈࣥࢧࣥ࢔࡞ά⏝࡚ࡋ㸪2010
ᖺࡢ㈇ࡢ AO ࡓࡗ࡞࡜㘽ࡢ⌧Ⓨࡢࢺࣥ࣋࢖

 ࡚ࡋ࡜ⓗ┠ࢆ࡜ࡇࡿࡍ࡟࠿ࡽ᫂ࢆࢫࢭࣟࣉ
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ࡓࡗ࠿࡞ࡀᬮ໬ ࡢ※㸪ேⅭ㉳࡟㸬᭦ࡿ࠸

ሙྜࢆ᝿ᐃࡓࡋ௬᝿ᐇ㦂ࡢ⤖ᯝ࡜ẚ㍑ࡿࡍ

㸪2010࡛࡜ࡇ ᖺࡢᐮἼ࡟ᑐࡿࡍ ᬮ໬ࡢᐤ

୚ࢆᐃ㔞໬ࡿࡍヨ࠺⾜ࢆࡳ㸬 

2䠊ᐇ㦂䛸ゎᯒᡭἲ 

EAࡣࣝࢹࣔࡓ࠸⏝࡟AOGCM MIROC4
⣙ࡣ኱Ẽ㒊ศ࡛㸪Ỉᖹゎീᗘࡢ 100km㸪㖄

┤ 56 ᒙ㸦ෆᡂᒙᅪ 16 ᒙ㸧࡛ࡿ࠶㸬 
෌⌧ᐇ㦂㸦௨ୗ ALL ᐇ㦂࡜࿧ࡪ㸧࡛ࡣ㸪

 㸪ほࡾ⤠࡟ࢺࣥ࣋࢖ࡢ㏆ᖺࢆࢺࢵࢤ࣮ࢱ

ᾏ㠃Ỉ ࣭ᾏịศᕸ㸦HadISST㸪ࡓࢀࡉ
Rayner et al. 2003㸧࡜㸪㐣ཤࡢேⅭ㉳※㸦 

ᐊຠᯝ࢞ࢫ㸪࢚࡝࡞ࣝࢰࣟ࢔㸧ཬࡧ⮬↛㉳

※እ㒊ᙉไせᅉ㸦ኴ㝧ᨺᑕ࡜ⅆᒣάື㸧ࢆ

AGCM 㸪2009࡚࠼୚࡟ ᖺ 6 ᭶ࡽ࠿⌧ᅾࡲ

ࢆᐇ㦂ࣝࣈࣥࢧࣥ࢔ࡢ࡛ 50 ᐇ᪋࣮ࣂ࣓ࣥ

 㸬ࡓࡋ
ࡢࡇ ALL ᐇ㦂࡜ᑐࡿ࡞࡟௬᝿ᐇ㦂ࡋ࡜

࡚㸪ேⅭ㉳※ࡢእ㒊ᙉไせᅉࢆ⏘ᴗ㠉࿨௨

๓㸦1850 ᖺ㸧᮲௳࡛ᅛᐃࡋ㸪ᾏ㠃Ỉ ࡜ᾏ

ịศᕸࡽ࠿ேⅭ㉳※ᙳ㡪ࢆࣝࢼࢢࢩ㝖ࡓ࠸

ᐇ㦂㸦௨ୗ NAT ᐇ㦂㸧ࡃࡌྠࢆ 50 ࣂ࣓ࣥ

࣮ᐇ᪋ࡓࡋ㸬ᾏ㠃Ỉ ࡟ᑐࡿࡍேⅭ㉳※ᙳ

㡪ࡣࣝࢼࢢࢩ MIROC3 ࡿࡼ࡟ CMIP3 ࡢ

20ୡ⣖෌⌧ᐇ㦂㸩IPCC SRES A1Bࣜࢼࢩ

࢜ᐇ㦂ࡢ 10 ᥎ࡽ࠿ࢱ࣮ࢹฟຊࡢ࣮ࣂ࣓ࣥ

ィࡋ㸪ᾏịศᕸࡢேⅭ㉳※ᙳ㡪ࡣࣝࢼࢢࢩ

ᾏịศᕸ࡜ᾏ㠃Ỉ 㛫ࡢ⤒㦂ⓗ⥺ᙧ㛵ಀ

㸦Pall et al. 2011㸧ࡽ࠿ぢ✚ࡓࡗࡶ㸬 
⦼෌⌧ᡂࢺࣥ࣋࢖➃ᴟࡢࣝࢹ㸪ࣔ࡟ࡽࡉ

㸪࡚ࡋ࡜㈨ᩱࡢࡵࡓࡢṇ⿵ࢫ࢔࢖ࣂࡸホ౯ࡢ

ALL ᐇ㦂ࢆ 1946 ᖺࡽ࠿ 2011 ᖺ࡟ᘏ㛗ࡋ

ࡓ 10 ᐇ㦂㸦௨ୗࣝࣈࣥࢧࣥ࢔ࡢ࣮ࣂ࣓ࣥ

ALL-LNG ᐇ㦂㸧ࢆ⏝ពࡓࡋ㸬௨ୖࡢ EA
⾲ࢆᴫせࡢᐇ㦂タᐃࡢ 1  㸬ࡍ♧࡟
᳨ドࡿ࠸⏝࡟኱Ẽሙࡢᐇἣࡣ࡟ࢱ࣮ࢹ

ERA-Interim ෌ゎᯒࡓ࠸⏝ࢆࢱ࣮ࢹ㸬 

3䠊䜲䝧䞁䝖䛾᥎⛣䛸䝰䝕䝹䛾෌⌧ 

ᅗ 1 㸪2009-2010࡟ ᖺ෤Ꮨࡢᾏ㠃Ỉ ཬ

ࡧ 500hPa 㧗ᗘࡢ೫ᕪሙࡍ♧ࢆ㸬ࡢࡇ᫬ᮇ㸪

⇕ᖏኴᖹὒ࡛ࡀࣙࢽ࣮ࢽ࢚ࣝࡣⓎ⏕࠾࡚ࡋ

ࡣ࡟㸪୰⦋ᗘ኱Ẽ୰ࡾ Pacific-North 
Atlantic㸦PNA㸧࣮ࢱࣃࣥࣙࢩࢡࢿࢥࣞࢸ

ࣥ㸦ࣥࣕࢩ࣮ࣗࣜ࢔పẼᅽࡢᙉ໬࡜໭⡿኱

㝣ୖࡢ㧗Ẽᅽ೫ᕪ㸧ࡀぢࡓࢀࡽ㸬 
ࡢᮇ㛫ࡢࡇ ERA-Interim ᡂᒙᅪࡿࡼ࡟

 ᗘཬࡧᴟ ࡢ᫬㛫ኚ໬ࡀࡢࡶࡓࡋ♧ࢆᅗ

2a㸪c 㸪ࡣ㸬໭༙⌫୰⦋ᗘᑐὶᅪ࡛ࡿ࠶࡛

ࡢ㈇࡟ࡅ⥆࡚❧ AO ࡀ㸪ᮾ㢼೫ᕪࡋ⏕Ⓨࡀ

ᣢ⥆ࡓࡋ㸦ᅗ 2c㸧㸬≉࡟ 2010 ᖺ 1 ᭶ୗ᪪௨

㝆ࡢ➨ 2 㝕ࡢ㈇ࡢ AO ࡣ 1 ᭶୰᪪࡟Ⓨ⏕ࡋ

ᡂᒙᅪ✺↛᪼ 㸦ᅗࡓ 2a㸧࡟㉳ᅉࡾ࠾࡚ࡋ㸪 
 

 
 
 
 

 
 
 
 

ALL NAT ALL-LNG

እ
㒊
ᙉ
ไ

ேⅭ㉳※
⮬↛㉳※

20C+RCP 1850 ᖺ䛻ᅛᐃ 20C+RCP

SST 
sea ice HadISST 1850ᖺ௨㝆䛾

䝖䝺䞁䝗䜢㝖ཤ
HadISST

Ensemble size 50 50 10

Period 2009-2012 2009-2012 1946-2011

(a)

(c)

(b)

(d)

⾲ 1. MIROC4 AGCM ࡓ࠸⏝ࢆ EA  ᐇ㦂タᐃࡢ

ᅗ 1. 2009 ᖺ 12 ᭶ࡽ࠿ 2010 ᖺ 2 ᭶࡛ᖹᆒࡓࡋᾏ

㠃Ỉ [K]㸦Ⰽ㸧ཬࡧ 500hPa 㧗ᗘ[m]㸦⥺㸧ࡢ೫

ᕪ㸦ERA-Interim ෌ゎᯒ㸧㸬 

ᅗ 2. 㸦a㸧㸪㸦b㸧໭⦋ 85 ᗘ㸪10hPa ≦ᖏࡿࡅ࠾࡟

ᖹᆒẼ [K]ࡢ᫬㛫ኚ໬㸬㉥⥺ࡣẼೃ್㸬㸦c㸧㸪㸦d㸧
໭⦋ 60 ᗘ࡚࠸࠾࡟ᖏ≧ᖹᆒࡓࡋᮾす㢼㏿೫ᕪ

[m/s]ࡢ᫬㛫-㧗ᗘࢺࢵࣟࣉ㸬㸦a㸧㸪㸦c㸧ERA-Interim
෌ゎᯒ㸪㸦b㸧㸪㸦d㸧ALL ᐇ㦂 50  ᯝ㸬⤖ࡢ࣮ࣂ࣓ࣥ
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ᚋࡢࡑ 1 ࡜㧗Ẽᅽ೫ᕪࡢ᭶௨ୖ㸪໭ᴟᇦ࠿

㸦ᅗࡓࡋࡽࡓࡶࢆᐮἼࡢᇦ࢔ࢩ࣮ࣛࣘ 3
ᕥ㸸2010 ᖺ 1-2 ᭶ࡢᾏ㠃Ẽᅽ࡜ᆅ⾲Ẽ ೫

ᕪ㸧㸬 
ᅗ 2b㸪d ཬࡧᅗ 3 ྑᅗ࡟㸪AGCM ࡼ࡟

ࡿ 50 ࡟ᵝྠࢆᯝ⤖ࡢ෌⌧ᐇ㦂ࡢ࣮ࣂ࣓ࣥ

㛵↓ࡣ࡜೫ᕪࡢ㸪ᡂᒙᅪࡣ࡛ࣝࢹ㸬ࣔࡍ♧

ಀࡓࡌ⏕࡟ 12 ᭶ࡽ࠿ 1 ᭶ୖ᪪ࡢ➨ 1 㝕ࡢ

㈇ࡢ AO 㸪ᡂᒙࡢࡢࡶ࠸࡞࠸࡚ࡁ࡛⌧෌ࡣ

ᅪ᪼ ࢆ௓ࡓࡋ➨ 2 㝕ࡢ㈇ࡢ AO ୰⦋ᗘ࡜

ᇦࡢᐮἼࡀⰋࡃ෌⌧ࡀ࡜ࡇࡿ࠸࡚ࢀࡉศ࠿

እ㒊ࡧ㸪ᾏ㠃Ỉ ࣭ᾏịศᕸཬࡣࢀࡇ㸬ࡿ

ᙉไせᅉࢆࡳࡢ AGCM ᡂ࡛࡜ࡇࡿ࠼୚࡟

ᒙᅪཬࡧ୰⦋ᗘ኱Ẽෆ㒊ࡢኚືࡿ࠶ࢆ⛬ᗘ

෌⌧࡛࠺࠸࡜ࡿࡁ㦫ࡁ࡭ࡃ⤖ᯝ࡛ࡿ࠶㸬୍

᪉㸪㐣ཤ 33 ᖺ࡟Ώࡿ AO 㸦ᾏࢫࢡࢵࢹࣥ࢖

㠃Ẽᅽࡢ୺ᡂศศᯒࢻ୍࣮ࣔ➨ࡢ᫬ಀᩘ㸪

ᅗ␎㸧࡜ࣝࢹࣔࡢほ 㛫ࡢ┦㛵ಀᩘࡣ᭷ព

Ỉ‽ࡽ࠿࡜ࡇ࠸࡞ࡓ‶࡟㸪ࡢ࡚࡭ࡍ AO ࡀ

AGCM ࡛෌⌧ࡃ࡞ࡣ࡛ࡅࢃࡿࢀࡉ㸪➨ 2 㝕

෌࡚࠸࠾࡟ࢫ࣮ࢣࡓࡋ௓ࢆᡂᒙᅪ࡞࠺ࡼࡢ

 㸬ࡿࢀࡉ၀♧ࡀ࡜ࡇࡿ࡞࡜⬟ྍࡀ⌧
 ḟ⠇࡛ࡣ㸪ᡂᒙᅪࢆ௓ࡓࡋ AO ௨ࢀࡑ࡜

እࡢ AO 㸪2010ࡋᑟධࢆᡭἲࡿࡍศ㞳ࢆ ᖺ

 㸬ࡃ࠸࡚࡭ㄪࢆࢫࢭࣟࣉࡿ࡞࡜㘽ࡢ㇟⌧ࡢ

4䠊⤖ᯝ 

4䠊1䠊䜲䝧䞁䝖Ⓨ⏕䛾䝯䜹䝙䝈䝮 

ఏࡢᝨᫍἼࡢ࡬ᡂᒙᅪࡽ࠿㸪ᑐὶᅪࡎࡲ 

ᦙ㐣⛬ࢆぢ࡚ࡃ࠸㸬ᅗ 4 ⦌㸪໭༙⌫୰㧗࡟

ᗘࡢ 1 ᭶ࡁྥୖࡢ Eliassen Palm㸦EP㸧ࣇ 

 

 
 
 
 
 
 
 

 
 

 
 
 
⩣࡜ࢫࢡࢵࣛ 2 ᭶ࡢᡂᒙᅪẼ ࡢ೫ᕪࢆ㐣

ཤ 33 ᖺ࡟Ώࡓࡋࢺࢵࣟࣉ࡚ࡗ㸬ほ 㸪ࣔ

ࡁྥୖ࡟ඹࣝࢹ EP ᚋࡢࡑ࡜ࢫࢡࢵࣛࣇ 1
ࣨ᭶ࡢᡂᒙᅪ ᗘࡢ࡜㛫࡟ᙉ࠸ṇࡢ┦㛵ࡀ

ぢࢀࡽ㸪ࣔࡀࣝࢹᝨᫍἼୖࡢ᪉ఏ᧛ࢭࣟࣉ

㸬ࡿ࠿ศࡀ࡜ࡇࡿ࠸࡚ࡋ⌧෌ࡃࡋṇࢆࢫ

2010 ᖺ 1 ᭶ࡾ࠶࡛ࣙࢽ࣮ࢽ࢚ࣝࡣ㸪࡟ࢀࡇ

కࣥࣕࢩ࣮ࣗࣜ࢔࠺పẼᅽࡢᙉ໬㸦ᅗ 1㸧
࡛ᝨᫍἼୖࡢ᪉ఏ᧛࡜ᡂᒙᅪ࡟≉ࡀ ᪼ࡢ

ᙉ࠸ᖺ࡛ࡿࢀࡽ࠼⪄࡜ࡓࡗ࠶㸦ᅗ 4 ᕥ㸧㸬ᅗ

4 ྑᅗ࡛ࡣ㸪2010 ᖺࡢ ALL ᐇ㦂ࡢ 50 ࣓ࣥ

ࡣ୸㸧ࡁ㸦୰ᢤ࣮ࣂ ALL-LNG ᐇ㦂ࡢ௚ࡢ

ᖺ࡟ẚ࡚࡭➨୍㇟㝈࡟೫࡚ࡗศᕸࡿ࠸࡚ࡋ

ࡣ⋠☜⏕Ⓨࡢ ᪼↛✺㸦ࡢࡢࡶ ALL-LNG
࡛ 16.6%㸪ALL ࡛ 21.7%㸧㸪ಶࢫ࣮ࢣࡢࠎ

ࡀ௳᮲ࡢࣙࢽ࣮ࢽ࢚ࣝࡌ㸪ྠ࡜ࡿࡳぢ࡚ࢆ

ቃ⏺᮲௳࡚ࡋ࡜୚ࡶ࡚࠸࡚ࢀࡽ࠼㸪ᝨᫍἼ

ศࡀ࡜ࡇ࠸࡞ࡣ࡛ࡅࢃࡿࡇ㉳ࡎᚲࡀఏᦙࡢ

T106 MIROC4
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ERA-Interim

100hPa upward EP flux (Jan) 30N-90N 
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┤⾜䜲䞁䝕䝑䜽䝇䠄Ⰽ䠅

ᅗ 3. 2010 ᖺ 2-3 ᭶ࡢᖹᆒᆅ⾲㠃Ẽ [K]㸦Ⰽ㸧࡜ᾏ㠃Ẽ

ᅽ[hPa]㸦⥺㸧ࡢ೫ᕪ㸬ᕥ㸸ERA-Interim㸪ྑ㸸ALL ᐇ

㦂 50  ᖹᆒ㸬ࣝࣈࣥࢧࣥ࢔ࡢ࣮ࣂ࣓ࣥ

ᅗ 4. ໭⦋ 30-90ᗘ࡛ᖹᆒࡓࡋ 1᭶ࡢ 100hPaୖྥࡁ EP
⦌໭࡜೫ᕪ㸦ᶓ㍈㸧ࢫࢡࢵࣛࣇ 70-90 ᗘ࡛ᖹᆒࡓࡋ 2 ᭶

ࡢ 50hPa Ẽ ೫ᕪ㸦⦪㍈㸧ࡢᩓᕸᅗ㸬ᮇ㛫ࡣ 1979 ᖺ࠿

ࡽ 2011 ᖺ㸬ᕥ㸸ERA-Interim㸪ྑ 㸸 ALL-LNG ᐇ㦂㸦ە㸧

ཬࡧ 2010 ᖺࡢ ALL ᐇ㦂 50 ᯝ㸬ྑ⤖ࡢ㸧ۑ㸦࣮ࣂ࣓ࣥ

ᅗࡢ㉥༳ࡣᡂᒙᅪ✺↛᪼ ࡀ㉳ࡍ⾲ࢆࢫ࣮ࢣࡓࡗࡇ㸬 

ᅗ 5. ໭⦋ 30-90ᗘ࡛ᖹᆒࡓࡋ 1᭶ࡢ 100hPaୖྥࡁ EP
࡜೫ᕪ㸦ᶓ㍈㸧ࢫࢡࢵࣛࣇ 2-3 ᭶ࡢ AO ⦪㸦ࢫࢡࢵࢹࣥ࢖

㍈㸧ࡢᩓᕸᅗ㸬ALL-LNG ᐇ㦂ࡢ 1979 ᖺࡽ࠿ 2011 ᖺ㸦ە㸧

ཬࡧ 2010 ᖺࡢ ALL ᐇ㦂 50 ᯝ㸬ྛ⤖ࡢ㸧ۑ㸦࣮ࣂ࣓ࣥ

ᅗ࡚࠸࠾࡟㸪ྛⅬࢆ㯮◚⥺࡟ᑕᙳࢆ್ࡓࡋⰍ࡛♧ࡍ㸬 
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 ࠋࡿ࠿
 ḟ࡟㸪ALL ཬࡧ ALL-LNG ᐇ㦂⤖ᯝࢆ⏝

⩣ࡿࡍᑐ࡟᪉ఏ᧛ୖࡢᝨᫍἼ࡚࠸ 2 ᭶ࡽ࠿

3 ᭶ࡢ AO ࢺࢵࣟࣉࢆ㛵ಀࡢࢫࢡࢵࢹࣥ࢖

ᅗࡀࡢࡶࡓࡋ 5 ┦࡞᭷ពࡣ࡟⪅㸬୧ࡿ࠶࡛

㛵㛵ಀࡣぢࡎࢀࡽ㸪ᡂᒙᅪ᪼ ࡀ㉳ࡓࡗࡇ

ᚋ࡟ᚲࡶࡋࡎᑐὶᅪࡀ㈇ࡢ AO ࡅࢃࡿ࡞࡟

㸪ᅗ࡛ࡇࡑ㸬ࡿ࠿ศࡀ࡜ࡇ࠸࡞ࡣ࡛ 5 ᕥᅗ

㸪EPࡣ࡛ 㸧ࡁ㸦ୗྥࡁྥୖࡀࢫࢡࢵࣛࣇ

᫬࡟ AO ㍈㸦Ⅼ⥺㸧࡞࠺ࡼࡿ࡞࡟㈇㸦ṇ㸧ࡀ

ࢹࣥ࢖࠸ࡋ᪂ࠊࡋᑕᙳࢆࢱ࣮ࢹྛ࡚ࡋᑐ࡟

᪉ࡾࡸࡢ㸬ྠᵝࡓࡋ⩏ᐃࢆ㸦IDX㸧ࢫࢡࢵ

࡛㸪ᅗ 5 ྑᅗࡣ㸪ᕥᅗࡿࡍ⾜┤࡜ᡂศࢆ┤

㸬ࡓࡋ⩏ᐃ࡚ࡋ࡜㸦IDXN㸧ࢫࢡࢵࢹࣥ࢖⾜

㸪࡛࡜ࡇࡿ࠸⏝ࢆࢫࢡࢵࢹࣥ࢖ࡢࡘ஧ࡽࢀࡇ

ᡂᒙᅪࡢኚືࢆ௓࡚ࡋ AO ࡿࡅཷࢆᙳ㡪ࡀ

㛵↓ࡣ࡜ኚືࡢ㸪ᡂᒙᅪ࡜㸦IDX㸧ࢫ࣮ࢣ

ಀ࡟ AO ศ㞳ࢆ㸦IDXN㸧ࢫ࣮ࢣࡿࡇ㉳ࡀ

 㸬ࡿࡁ࡛ࡀ࡜ࡇࡿࡍ
㐣ཤࢆ⌧෌ࡢࢫࢡࢵࢹࣥ࢖ྛ 33 ᖺࡢほ

࡜ࢫࢡࢵࢹࣥ࢖ࡓࡗࡶ✚ぢ࡟ᵝྠࡽ࠿್ 

ẚ㍑࡜ࡿࡍ㸪IDX ⣙ࡣ㛵ಀᩘ┦ࡢ 0.4 ࡜

95%᭷ពỈ‽ࡢࡢࡶࡍࡓ‶ࢆ㸪IDXN ┦ࡢ

㛵ಀᩘࡣ AO ࡓࡋ᥋ẚ㍑┤ࢆࢫࢡࢵࢹࣥ࢖

㝿࡟ࡽࡉࡶࡾࡼపࡣ࡜ࡇࡢࡇࠋࡿ࡞ࡃ㸪ᡂ

ᒙᅪࢆ௓࡚ࡋ AO ࢫ࣮ࢣ࡞࠺ࡼࡿࡍ⏕Ⓨࡀ

㸪SSTࡣ࡟ሙྜࡓࡗ⤠࡟ ཬࡧᾏịࢆ୚ࡓ࠼

ࡢࡅࡔ AGCM ࡶ࡛ AO ⬟ྍࡿࡁ࡛⌧෌ࢆ

ᛶࡀฟ࡚᮶ࢆ࡜ࡇࡿព࿡ࡿ࠸࡚ࡋ㸬 
ᑐὶᅪ࡟Ⓨ⏕ࡿࡍ AO ࡟ኚືࡢᡂᒙᅪࡀ

㉳ᅉࡿࡍሙྜ࠸࡞ࡋ࡜ሙྜࢆỴᐃ௜ࡿࡅ኱

Ẽሙࡢせᅉࡀఱ࡛ࢆ࠿ࡿ࠶ㄪࡵࡓࡿ࡭㸪ྛ

࡚ࡋᑐ࡟ࢫࢡࢵࢹࣥ࢖ 2010 ᖺ 1 ᭶㸦ほ 

ࡁྥୖ࡛ EP ᫬ᮇ㸧ࡓࢀ⌧ࡀ೫ᕪࢫࢡࢵࣛࣇ

ࡢ ALL ᐇ㦂 50 ࡢ࣮ࣂ࣓ࣥ 300hPa 㧗ᗘࢆ

ᅇᖐࡓࡋ⤖ᯝࡀᅗ 6  㸬ࡿ࠶ᴟᢞᙳᅗ࡛ࡢ
IDX ሙྜ㸦ᅗࡓ࠸⏝ࢆ 6 ᕥ㸪ᡂᒙᅪࡢኚື

ࡢ᭶௨㝆⩣ࡀ AO ሙྜ㸧ࡿࡍᐤ୚࡟⏕Ⓨࡢ

ࡣ࡚ࡅ᥃࡟✵໭⡿኱㝣ୖࡽ࠿㸪ኴᖹὒࡣ࡟

඾ᆺⓗ࡞ PNA ࡣ࡟㸪኱すὒ࣮ࣥࢱࣃ

Atlantic Multidecadal Oscillation㸦AMO㸧

ࡢ༡໭ࡣ࡟✵኱㝣ୖ࢔ࢩ㸪࣮࣮ࣘࣛࣥࢱࣃ

㸪Ἴᩘࢀࡽぢࡀ࣮ࣥࢱࣃ࣮ࢯ࣮ࢩ 1 ྥୖࡢ

ࡁ EP ࡞࡜Ẽᅽศᕸࡿࡍ༟㉺ࡀࢫࢡࢵࣛࣇ

㸦ᅗࡿ࠸࡚ࡗ 6 ྑ㸧㸬୍ ᪉㸪IDXN ࡓ࠸⏝ࢆ

ሙྜ㸦ᅗ 6 ୰ኸ㸪ᡂᒙᅪࡢኚືࡀ㛵ಀ࡞ࡋ

㸪㧗⦋ᗘᇦ࡛Ἴᩘࡣ࡟ሙྜ㸧࠸ 2 ᆺࡢẼᅽ

㓄⨨ࡀᙉ໬ࡾ࠾࡚ࡋ㸪ୖྥࡁ EP ࢡࢵࣛࣇ

Ἴᩘࡶ࡚࠸࠾࡟Ἴᩘゎᯒࡢࢫ 2 Ἴᩘࡀ 1 ࡜

㸦ᅗࡿ࠸࡚ࡋ♧ࢆ࣮࣡ࣃࡢ➼ྠ 6 ྑ㸧㸬ࡢࡇ

࡟Ἴ࣮ࣜࢱࢿࣛࣉࡓࡋ㸪ୖ᪉ఏ᧛ࡽ࠿࡜ࡇ

క࠺ᡂᒙᅪෆࡢᴟ ᙅ໬ഴྥࡀᑐὶᅪ࡛ࡲ

ୗ࡚ࡾ᮶ࡣ࠿ྰ࠿ࡿ㸪ึᮇ࡟ᑐὶᅪ࡛ㄏ㉳

ࡲỴ࡚ࡗࡼ࡟ἼᩘࡢἼ࣮ࣜࢱࢿࣛࣉࡿࢀࡉ

 㸬ࡓࢀࡉ၀♧ࡀ࡜ࡇࡿ࠸࡚ࡗ

  

 

 

Reg(IDX, Z300) 2010/01 Reg(IDXN, Z300) 2010/01
1᭶䛾㖄┤EP䝣䝷䝑䜽䝇

Ἴᩘ1 Ἴᩘ1

Ἴᩘ2

Ἴᩘ2

IDX IDXN

ᅗ 6. ᕥཬࡧ୰ኸᅗ㸸IDX㸦ᕥᅗ㸧ཬࡧ IDXN㸦୰ኸᅗ㸧࡟ᑐ࡚ࡋ㸪2010 ᖺ 1 ᭶ࡢ ALL ᐇ㦂 50 ࣓ࣥ

ࡢ࣮ࣂ 300hP 㧗ᗘሙࢆᅇᖐࡓࡋ⤖ᯝ㸬ⓑ⥺ࡣ 98㸣᭷ពỈ‽ࡍ♧ࢆ㸬ྑ ᅗ㸸IDX㸦ᕥ㸧ཬࡧ IDXN㸦ྑ㸧

┤㖄࡚ࡋᑐ࡟ EP Ἴᩘࡀᯝ㸬㟷⤖ࡓࡗ⾜ࢆἼᩘゎᯒ࡚ࡋᑐ࡟ሙࡓࡋᅇᖐࢆศᕸࡢࢫࢡࢵࣛࣇ 1㸪㉥ࡀ

Ἴᩘ 2  㸬ࡍ♧ࢆᯝ⤖ࡢ
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4䠊2䠊 ᬮ໬䛾ᐤ୚ 

 ᮏ⠇࡛ࡣ㸪2010 ᖺࡢ ALL ᐇ㦂࡜ NAT
ᐇ㦂ࡢ⤖ᯝࢆẚ㍑࡛࡜ࡇࡿࡍ㸪 ᬮ໬ࡢᐤ

୚ࢆ㆟ㄽࡿࡍ㸬 ᅗ 7ྑᅗ࡟㸪2010ᖺࡢALL
ᐇ㦂࡜ NAT ᐇ㦂ྛ 50 㐣ཤࡧ㸪ཬ࣮ࣂ࣓ࣥ

33 ᖺࡢ ALL-LNG ᐇ㦂࡚࠸ࡘ࡟ IDX ☜ࡢ

⋡ᐦᗘศᕸࡓࡋ♧ࢆ㸬2010 ᖺࡢᐇ ୖࢆᅇ

ࡀ᪉ࡢሙྜࡓࡵྵࢆேⅭ㉳※ᙳ㡪ࡣ⋠☜ࡿ

㧗ࡀ࡜ࡇࡿ࠸࡚ࡗ࡞ࡃศ࠿࡜ࡇࡢࡇࠊࡾ࠿

࡚ࡗࡼ࡟ே㛫άືࡽ 2010 ᖺࡢࢺࣥ࣋࢖ࡢ

Ⓨ⏕☜⋡ࡿࢀࡽ࠼⪄࡜ࡓ࠸࡚ࡗࡀୖࡀ㸬ࡑ

㸪ᅗࡵࡓࡿ࡭ㄪࢆ⏤⌮ࡢ 7 ᕥᅗ࡟㸪ALL ᐇ

㦂ཬࡧ NAT ᐇ㦂ୖࡢ఩ ࡢ࣮ࣂ࣓ࣥࡢ10%

2010ᖺ2-3᭶ࡢᆅ⾲㠃Ẽ ࡜ᾏ㠃Ẽᅽࡢᕪ

㸦ALL ࢫࢼ࢖࣐ NAT㸻ேⅭ㉳※ ᬮ໬ࡢ

ᐤ୚㸧ࡍ♧ࢆ㸬ேⅭ㉳※ᙳ㡪ࢆ⪃៖ࡇࡿࡍ

㸪2010࡛࡜ ᖺ 2-3 ᭶ࡢᴟᇦࡢ㧗Ẽᅽࡽࡉࡣ

ᐮἼࡢᇦ࢔ࢩ࣮ࣛࣘ࠺క࡟ࢀࡇ㸪ࡋᙉ໬࡟

ࢺࣥ࣋࢖㸬ࡿ࠿ศࡀ࡜ࡇࡿ࠸࡚ࡋ໬้῝ࡶ

ぢࢆᚩ≉ࡢᝨᫍἼࡢ᭶๓࡜ࡦࡿ࡞࡜➃Ⓨࡢ

ᅗࠊ࡟ࡵࡓࡿ 7 ୰ኸᅗ࡟ 2010 ᖺ 1 ᭶ࡢ

300hPa 㧗ᗘࡢ 2 ᐇ㦂㛫ࡢᕪྠࢆᵝࡋ♧࡟

࡚ࡅ࠿࡟໭⡿኱㝣ࡽ࠿㸬໭ኴᖹὒࡓ

PNA-like ぢࡀഴྥࡿࢀࡉᙉ໬ࡀ࣮ࣥࢱࣃ

Ἴᩘ࡚ࡗࡼ࡟㸪ᆅ⌫ ᬮ໬ࢀࡽ 1 ᝨᫍἼࡢ

ࡀ࡜ࡇࡿ࠸࡚ࡋኚ໬࡟ሙ࡞ዲ㒔ྜ࡟ఏ᧛ࡢ

ศࡿ࠿㸬ᆅ⌫ ᬮ໬࡟క࠺኱Ẽࡢ PNA-like
㸪NATࡣ⟆ᛂ࡞ ᐇ㦂࡚࠸࠾࡟ SST ቃ⏺᮲

 㸪ࡀࣝࢼࢢࢩேⅭ㉳※ᙳ㡪ࡓ࠸㝖ࡾྲྀࡽ࠿௳
El Niño-like ࡟࡜ࡇࡿ࠸࡚ࡋࢆ࣮ࣥࢱࣃ࡞

㉳ᅉࡿࢀࡽ࠼⪄࡜ࡢࡶࡿࡍ㸬㸦ᅗ␎㸪El 
Niño-like ࡣ࣮ࣥࢱࣃ ᪼࡞ CMIP3 ཬࡧ

CMIP5 ഴྥ࡛ࡓࡋඹ㏻࡟ࣝࢹࣔࡢࡃከࡢ

 㸬㸧ࡿ࠶

5䠊䜎䛸䜑 

 ඛ⾜◊✲࡛ࡣ㸪࢚ࣝࣙࢽ࣮ࢽ᫬࡟ᡂᒙᅪ

ࡢ㈇ࡓࡋ௓ࢆ AO ୖࡀ⋠☜⏕Ⓨࡢࢺࣥ࣋࢖

㸪ࡣ࡛✲◊㸬ᮏࡿ࠸࡚ࢀࢃゝ࡜ࡿࡀ

MIROC5AGCM ࡿࡼ࡟ EA ᐇ㦂ࡢ㇏ᐩ࡞

࢖ࡢࡇ㸪࡚ࡋ⏝฼ࢆ࣮ࣂ࣓ࣥࣝࣈࣥࢧࣥ࢔

኱Ẽෆ࡛࡟㸪ึᮇẁ㝵ࡀ㘽ࡢ⌧Ⓨࡢࢺࣥ࣋

༟㉺ࡿࡍᝨᫍἼࡢἼᩘᵓ㐀࡛᫂ࢆ࡜ࡇࡿ࠶

᭶㛫ᣢ࠿ᩘࡣࢫࢭࣟࣉࡢ㸬୍㐃ࡓࡋ࡟࠿ࡽ

࠼୚࡟㐺ษࢆ㸪኱Ẽึᮇ್ࡽ࠿࡜ࡇࡿࡍ⥆

ࡢ㈇ࡢࣉ࢖ࢱࡢࡇ࡛࡜ࡇࡿ AO ࢣࢫᏘ⠇ࢆ

࣮࡛ࣝண ࡀ࡜ࡇࡿࡍ⌮ㄽⓗࡿ࠶࡛⬟ྍ࡟

࣮ࣜࢱࢿࣛࣉ㸬୍᪉㸪ࡿ࠸࡚ࡋព࿡ࢆ࡜ࡇ

ἼࡢἼᩘᵓ㐀ࡀᡂᒙᅪࡽ࠿ᑐὶᅪࢢࢩࡢ࡬

ࡣ࠿ࡿࡍᐤ୚࡟࠺ࡼࡢ࡝࡟ୗ᪉ఏ᧛ࡢࣝࢼ

 ࠋࡿ࠶ᚲせ࡛ࡀゎᯒࡿ࡞㸪᭦ࡃ࡞࡛࠿ࡽ᫂
2010 ᖺ࡟໭༙⌫୰⦋ᗘᇦ࡟␗ᖖ࡞ᐮἼ

ࡢ㈇ࡓࡋࡽࡓࡶࢆ AO ⌧㸪⌧ᐇ෌࡚࠸ࡘ࡟

ᐇ㦂ࡢ⤖ᯝࢆேⅭ㉳※ᙳ㡪ࡀ௬ࡓࡗ࠿࡞࡟

ẚ㍑࡜ᐇ㦂⤖ᯝࣝࣈࣥࢧࣥ࢔ࡢሙྜࡓࡋ࡜

࣮ࣗࣜ࢔ࡀᬮ໬ ࡢ※㸪ேⅭ㉳ࢁࡇ࡜ࡓࡋ

ࢺࣥ࣋࢖ࡢࡇ࡚ࡋ㏻ࢆᙉ໬ࡢపẼᅽࣥࣕࢩ

࠸࡚ࡋᐤ୚࡟࠺ࡼࡿࡏࡉቑຍࢆ⋠☜⏕Ⓨࡢ

Pr
ob

ab
ili

ty

T2A and SLPA (FM2010) Z300A (Jan2010)

EPљ&ṇAO EPј&㈇AO

2010ᐇ 

ᅗ 7. ᕥཬࡧ୰ኸᅗ㸸ALL ᐇ㦂ཬࡧ NAT ᐇ㦂ୖࡢ఩ 10㸣ࡢ࣮ࣂ࣓ࣥࡢᖹᆒ್ࡢᕪ㸦ALL ࢫࢼ࢖࣐

NAT㸧㸬ᆅ⾲㠃Ẽ 㸦K㸪ᕥᅗᙳ㸧㸪ᾏ㠃Ẽᅽ㸦hPa㸪ᕥᅗⓑ⥺㸧ཬࡧ 300hPa 㧗ᗘ㸦m㸪୰ኸ㸧㸬ྑᅗ㸸

IDX ᐦᗘศᕸ㸬2010⋠☜ࡢ ᖺ ALL ᐇ㦂 50 㸦㉥㸧㸪2010࣮ࣂ࣓ࣥ ᖺ NAT ᐇ㦂 50 㸦㟷㸧㸪ཬ࣮ࣂ࣓ࣥ

ࡧ ALL-LNG ᐇ㦂 10 ࡢ㸦⥳㸧࣮ࣂ࣓ࣥ 1979 ᖺ㹼2011 ᖺࡢ⤖ᯝ㸬Ⅼ⥺ࡣ 2010 ᖺࡢᐇ ್ࡍ♧ࢆ㸬 
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ࡣ㸬௒ᚋࡓࢀࡉ၀♧ࡀᛶ⬟ྍࡓ GCM ᑗࡢ

᮶ண ᐇ㦂➼࡚࠸⏝ࢆ㸪ᆅ⌫ ᬮ໬ࡀ㐍⾜

࡟ሙྜࡓࡋ 2010 ᖺࡢࣉ࢖ࢱᐮἼࡀ῝้໬

ᚲせࡃ࠸࡚ࡋド᳨ࢆ࠿ྰ࠿ࡿ࠶࡟ഴྥࡿࡍ
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