
ኟᏘ䛾ᮾ䜰䝆䜰䞉ኴᖹὒᇦ䛾䝻䝇䝡䞊(○)Ἴ䛸Ỉ⵨Ẽ㍺㏦䠈㝆Ỉ 

ᇼஅෆṊ䠄໭ᾏ㐨኱Ꮫ ᆅ⌫⎔ቃ⛉Ꮫ◊✲㝔䠅 

1. 䛿䛨䜑䛻 

୰⦋ᗘࡢ⥲ほⓗ࡞᫬✵㛫ࡢ࣮ࣝࢣࢫẼ㇟ᨐ

஘ࡣ୺࡟ഴᅽ୙Ᏻᐃ࡛ㄝ᫂ࠋࡿࢀࡉṦ࡟㸪ࢫ

✚⵳ࡢ✲◊ࡢ㛗ᖺࡣ࡚࠸ࡘ࡟ࢡࢵࣛࢺ࣒࣮ࢺ

࡚࠸࠾࡟ኟᏘ࠸ᙅࡢ㸪ഴᅽᛶࡋ࠿ࡋࠋࡿ࠶ࡀ

㸪ࡃ࡞ẚ㍑ⓗᑡࡣഴᅽ୙Ᏻᐃᨐ஘࡞ᩍ⛉᭩ⓗࡣ

ࡢ㸪ୖᒙࡣ✲◊ᮏࠋ࠸ᙉࡶࠖࡉ࡞ࢀษࡾ๭ࠕ

 ఩ᨐ஘ࡋ┠╔࡟㸪ኟᏘࡢᮾࡽ࠿࢔ࢪ࢔໭す

ኴᖹὒࡢ࡚ࡅ࠿࡟⥲ほⓗ࡞㝆Ỉ࡜Ỉ⵨Ẽ㍺㏦

࡜࠺ࡼࡋ♧ᥦࢆ኱ᯟࡢゎ⌮ࡿࡲࡣ࡚࠶ࡃᗈ࡟

 ࠋࡿ࠶࡛ࡢࡶࡿࡍ
ᅗ 1 㒊ᑐὶᅪୖࡢ᫬ᮇࡢࡇ㸪࡟࠺ࡼࡍ♧࡟

ࡣ࡟ 40°N ௜㏆ࡾ࠶ࡀࢺࢵ࢙ࢪ࢔ࢪ࢔࡟㸪ኴ

ᖹὒୖࡣ࡟ mid Pacific trough  㸪࡚ࡗ࠶ࡀ

఩ࡣ࣮ࢱࣥࢥప⦋ᗘഃ࡟ᙇࡾฟࢪ࢔ࢪ࢔ࠋࡍ

○࡟⦾㢖࡛ࡇࡇࡣἼ࣮ࣅࢫࣟࡿࢃఏࢆࢺࢵ࢙

Ἴࡿ࠸࡚ࢀࡽ▱ࡀ࡜ࡇࡿࡍ (Postel and 
Hitchman, 1999)ࠋ 
ࢆኟ┒ࡽ࠿ᱵ㞵ᮇࡣ࡟ẼೃᏛⓗࡣ᫬ᮇࡢࡇ

⤒࡚⛅㞵ᮇࡿ⮳࡟᫬ᮇ࡛ࠋࡿ࠶ኴᖹὒ㧗Ẽᅽ

㏦㍺ࡀỈ⵨Ẽࡾࡼప⦋ᗘ࡚ࡗࡼ࡟ࢀὶࡿᅇࢆ

㸪ࡀࡍࡽࡓࡶࢆ㝆Ỉ࡟ᾏୖ࡜㸪᪥ᮏ௜㏆ࢀࡉ

㸪ࡣ௨ୗ࡛ࠋࡿࡍኚືࠎ᪥ࡣᙉᗘࡸ⨨఩ࡢࡑ

ୖ㒊ᑐὶᅪ࣮ࣅࢫࣟࡢἼⓗ࡞ᨐ஘ࡢࡑࡀኚື

ୖࡢኟᏘࠋࡍ♧ࢆ࡜ࡇࡿ࠼୚ࢆᙳ㡪࡞ࡁ኱࡟

ᒙࡢ ఩ࡢ࣐ࣜࣀ࢔ᙳ㡪ࡣ㸪㧗 ఩࣐ࣜࣀ࢔

࠺࠸࡜୙Ᏻᐃ໬(Hoskins et al., 1985)ࡢୗࡢ

ᩥ⬦࡛㸪ษ㞳పẼᅽࢹࢱࢫࢫ࣮ࢣࡓࡋ┠╔࡟

㸦e.g., ᆤᮌ࣭ᑠ಴㸪ࡀࡓࡁ࡚ࢀࢃ⾜ࡀ࡝࡞࢕

1999㸧㸪ࡿ࡞␗ࡣ࡜ࢀࡑࡣ࡛ࡇࡇᥥീࠋࡍ♧ࢆ 
 

2. 䝕䞊䝍 

ᮏ◊✲࡛ࡣ 2001~2012 ᖺࡢ 12 ᖺ㛫ࡢ 7,8
᭶࡚࠸ࡘ࡟ゎᯒࡣࢱ࣮ࢹࡓ࠸⏝ࠋࡓࡗ⾜ࢆ㸪

TRMM (TMPA) 3B42 㸪࡜ࢱ࣮ࢹ㝆Ỉࡢ

NCEP/NCAR ෌ゎᯒ3ࠋࡿ࠶࡛ࢱ࣮ࢹB42 㝆

Ỉࡣࢱ࣮ࢹ㸪TRMM ࡟ᫍ⾨ࡢከᩘࡴྵࢆᫍ⾨

ຍࢆ ㉥እほᫍ⾨࡟ Ἴ㝆㞵ほࣟࢡ࢖࣐ࡿࡼ

㸪50°S-50°Nࡾ࠶࡛ࢱ࣮ࢹࡓࢀࡉసᡂ࡚࠼
ࢆ᪥ᖹᆒ್ࡣ࡛✲◊ᮏࠋࡿࡍ࣮ࣂ࢝ࢆ⠊ᅖࡢ

ศゎ⬟ࢆⴠ࡚ࡋ࡜ 0.5°×0.5°࡛౑⏝ࠋࡓࡋ

NCEP/NCAR ෌ゎᯒࡣࢱ࣮ࢹỈᖹศゎ⬟ࡀ

2.5°×2.5r࡛㸪ᣦᐃẼᅽ㠃࡛ᥦ౪࠸࡚ࢀࡉ

㸪ࡀࡓ࠸⏝ࢆࢱ࣮ࢹ᪥ᖹᆒ࡟୺ࡣ࡛✲◊ᮏࠋࡿ

㐺ᐅ 6 ᫬㛫್࡚࠸⏝ࢆጇᙜᛶࢆ☜ㄆࠋࡓࡋ 
 

3. ୖᒙ䛾 ఩ᨐ஘䛸㝆Ỉ䞉Ỉ㍺㏦ 
350K ࡟඲⌫ⓗࡣ఩㠃 ➼ࡢ 200 hPa ๓ᚋ

ᅗ 1 ゎᯒᮇ㛫(2001~2012 ᖺࡢ 7,8᭶)࡛ᖹ

ᆒࡓࡋ(a) SST (NOAA OISST; Υ), (b) 
200 hPa ᅽ㠃㧗➼࡜ᮾす㢼㸦Ⰽ; m/s㸧ࡢ࡛

ᗘ㸦࣮ࢱࣥࢥ; m㸧㸪(c) 350K  ఩㠃㸦⣙ 200 
hPa㸧ࡢ Ertel  ఩ (PVU)ࠋ 
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ࣥࢥࡢ఩ ࡢPVU ⛬ᗘ 2 ࡢ㠃ୖྠࠋࡿ࠶࡟

ࡍᑐᛂࡡᴫ࡟⨨఩ࡢᑐὶᅪ⏺㠃ࡢࡑ㸪ࡣ࣮ࢱ

ᡂ࠸㧗ࡀᏳᐃᗘࡣ㸪㧗⦋ᗘഃ࡟ቃࢆࢀࡑࠋࡿ

ᒙᅪ㸪ప⦋ᗘഃࡣᏳᐃᗘࡀప࠸ᑐὶᅪࡓ࠶࡟

ᅗࠋࡿ 2 㸦㉥࡛࣮ࢱࣥࢥࡢ 1.5 PVU ࢱࣥࢥࡢ

᪥ࡽ࠿኱㝣ࡣࢀࡑ㸪࡟࠺ࡼࡍ♧㸧࡛ࡍ♧ࢆ࣮

ᮏࡢἈ࡚ࡅ࠿࡟Ἴᡴࡕ㸪す࣭୰㒊ኴᖹὒୖ࡛

ᘬࡁఙࢀࡉࡤ○Ἴࡢᵝ┦ࠋࡍ♧ࢆୗᒙ(850 
hPa)ࡢẚ‵࠺ࡼࡿࡏࢃྜ࡟࣮ࢱࣥࢥࡢࡇࡣ

㡿࡞ࡁ኱ࡢ‵ẚࠋࡿࢀぢ࡚ྲྀࡀ࡜ࡇࡘἼᡴ࡟

ᇦࡣ㸪ᴫୖࡡᒙࡢ ఩ࡀᑐὶᅪⓗ㸦ప ఩㸧

ࡢ㸪ୖᒙࡓࡲࠋࡿ࠶࡟ࢁࡇ࡜ࡿ࠶࡛ 1.5 PVU

ᅗ 2  2010 ᖺ 8 ᭶ࡢ 850 hPa ࢆ㝆Ỉ㔞㸦ྑ㸧࡜᪥ᖹᆒẚ‵㸦ᕥ㸧ࡢ 1 ᪥⨨ࡶࡓࡋ♧࡟ࡁ

ࡣ༢఩ࠋ㸦Ⰽࡢ kg/kg ࡜ mm/dayࠋ㝆ỈࡢⰍ࡙ࡣࡅᑐᩘⓗ࡛࡟࡜ࡇࡿ࠶ὀព㸧ࠋ୧ᅗࡶ࡜㸪

350 K ➼ ఩㠃ୖࡢ ఩ࡍ♧࡛࣮ࢱࣥࢥࢆ㸦㉥㸸1.5 PVU, ࢡࣥࣆ㸸3 PVU㸧ࠋ 

108



㸪㝆Ỉ࡟ࡾ༡ᐤࡸࡸࡢࡑ㸪࡚ࡗἢ࡟࣮ࢱࣥࢥ

ࡓࠋ࠸ከࡀ࡜ࡇࡿࡀᗈ࡟≦ᖏࡀࢁࡇ࡜࠸ᙉࡀ

㸪1.5PVUࡋࡔ ࡜ 3PVU ࠸࡚ࢀ㞳ࡀ࣮ࢱࣥࢥ

࡞ࡋ⮴୍ࡣ㸧࡛࠸ከ࡟㸦୰㒊ኴᖹὒࢁࡇ࡜ࡿ

 ࠋ࠸ከࡾࡼࡀࢫ࣮ࢣ࠸
ᅗࠋࡍ♧࡛ࢺࢵࢪ࣏ࣥࢥࢆᑐᛂ㛵ಀࡢࡇ 3

ࡿࡅ࠾࡟ᗘ⤒ྛࡣ 350K  ఩㠃ୖ࡛ 1.5PVU
ࢆ㸧ࡢࡶࡢ໭᭱ࡣሙྜࡿ࠶ᩘ「ᗘ㸦⦌ࡿ࡞࡜

ᇶ‽࡚ࡋ࡟㸪ྛ≀⌮㔞ࢆ༡໭࡚ࡋࡽࡎ࡟㔜ࡡ

ࡢ࣮ࢱࣥࢥྠࡣ㍈⦪ࠋࡿ࠶࡛ࢺࢵࢪ࣏ࣥࢥࡓ

఩⨨ࢆ 0 ࣏ࣥࢥࠋࡿ࠶ᗘ࡛⦌࡞ᑐⓗ┦ࡿࡍ࡜

⠊ᅖࡢ㸪120°E㹼180rࡣ࡚ࡗࡓ࠶࡟ࢺࢵࢪ

ࡀ඲య࣮ࢱࣥࢥྠ࡛ 20°N㹼50°N 㸪ࡾ࠶࡟

ࡢࡇ㸪࠺ࡼࡿࡅ㑊ࢆ⥆୙㐃ࡢ࣮ࢱࣥࢥ࡟ࡽࡉ

⠊ᅖ࡛ࡢࡑ⦋ᗘࡀᛴ⃭ࡣ࡟ኚ࠸࡞ࡽࢃሙྜ࡟

㝈࡚ࡗ㔜ࡓࡗ⾜ࢆࡏࢃ࠶ࡡ㸦ᇶ‽ࡣ㸪2.5r㞳

ᗘⅬ㛫࡛⤒࠺ྜࡾ㞄ࡓࢀ 1.5PVU ࡢ࣮ࢱࣥࢥ

⦋ᗘࡢᕪࡀ 10 ᗘ௨ෆ࡟཰࡜ࡇࡿࡲ㸧ࢫࡢࡇࠋ

඲ゎᯒᮇࡣ᪥ࡿࢀࢃ㸪౑ࡾࡼ࡟ࢢࣥࢽ࣮ࣜࢡ

㛫ࡢ 1/3 ⛬ᗘࡓࡗ࡞࡟㸦7,8 ᭶ᩘྠࡰ࡯ࡣ㸧ࠋ 
ᅗ 3f 㸪ྠࡾࡼ ࡣ࡟ᖹᆒⓗࡣ࣮ࢱࣥࢥ 40°N

௜㏆ࠋࡿ࠿ࢃࡀ࡜ࡇࡿ࠶࡟ᅗ 3a-d 㸪๓㏙ࡾࡼ

ᅗ 3  350K ➼ ఩㠃ୖࡢ 1.5PVU ࠋࢺࢵࢪ࣏ࣥࢥࡓࡋࡽࡎ࡟༡໭࡟ᑐⓗ┦࡟࣮ࢱࣥࢥ

(a,b) 925 hPa, 850 hPa ±)༡໭ᖹᆒࡢ࡜ࡈᗘ⤒ࢆ ẚ‵㸪(c) 㝆Ỉ㔞(mm/day), (d) (c)ࡢ
20r௨ෆ࡛ࡢ)࡛๭࡚ࡗつ᱁໬ࡢࡶࡓࡋ㸪(e) 㖄┤ὶȰ (Pa/s)ࠋ(f) ྠࡢ࣮ࢱࣥࢥᖹᆒࡢ

⦋ᗘࡓ࠸⏝ࠋ᪥ࡣ࡚࠸ࡘ࡟ᮏᩥཧ↷ࠋ 
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ࡢ㸪ୖᒙࡕࢃ࡞ࡍᚩ㸪≉ࡢ 1.5 PVU ࣮ࢱࣥࢥ

ࢥྠࡾ࡞࡜ࢡ࣮ࣆࡀ‵ẚࡢ༡ഃ࡛ୗᒙ࡟ቃࢆ

㸪࡜ࡇࡿࡍῶᑡ࡟ᛴ⃭࡚ࡅࡴ࡟௜㏆࡛໭࣮ࢱࣥ

ࡀ࡜ࡇ࠸ᙉࡀ༡ഃ࡛㝆Ỉࡢ࣮ࢱࣥࢥ㸪ྠࡓࡲ

ᗘ⤒ࡀ఩⨨㛵ಀࡢࢡ࣮ࣆ㸦㝆Ỉࡿ࠶࡛࠿ࡽ᫂

‽㸪⌧ᅾࡣ࡚࠸ࡘ࡟࡜ࡇࡿࢃኚࡋᑡ࡚ࡗࡼ࡟

ഛ୰ࡢㄽᩥ࡛㆟ㄽࡿࡍ㸧ୖࠋ ᪼ὶࡣ㝆Ỉࡢศᕸ

㸦ᅗࡿࡍᑐᛂ࡟ 3e㸧࠾࡞ࠋ㸪௨ୖࡢ≉ᚩୖࡣ

㏙࠸࡞ࢃ⾜ࢆࢢࣥࢽ࣮ࣜࢡࢫࡢሙྜ࡛ࡶ෌⌧

㸪ࡓࡲࠋ㸧ࡀ࠸ᙅࡸࡸࡣࢺࢫࣛࢺࣥࢥ㸦ࡿࢀࡉ

7 ᭶࡜ 8 ᭶ಶูࡶ࡚ࡋࢺࢵࢪ࣏ࣥࢥ࡟⤖ᯝࡣ

ྠᵝ࡛࡟ࡽࡉࠋࡿ࠶ 6 ᭶ࢵࢪ࣏ࣥࢥ࡚࠸ࡘ࡟

࠿㸪ᱵ㞵ᮇࡾࡲࡘࠋࡿ࠶ᵝ࡛ྠࡶ࡚ࡗ⾜ࢆࢺ

 ࠋࡿ࠶ᚩ࡛≉ࡿࡍඹ㏻࡚ࡅ࠿࡟ኟᮇ┒ࡽ
ࡽ࡜ࢆࢺࢵࢪ࣏ࣥࢥ࡞࠺ࡼࡢࡇ㸪ࡀࢁࡇ࡜

㸪ྛࡎ ⦋ᗘ⤒ᗘ࡛༢⣧࡟᫬㛫ᖹᆒࡓࡋሙ 㸦ྜᅗ

ᅗࡣࢺࢫࣛࢺࣥࢥࡢ༡໭ࡢ㝆Ỉࡸ‵㸧㸪ẚ␎ࡣ

3 㸪࡚ࡗࡼࠋࡿ࡞ࡃࡉᑠ࡟࠿ࡿࡣ࡜ࡿ࡭ẚ࡟

㝆㞵ᇦ➼ୖࡀᒙ࡚ࢀࡘ࡟ື⛣ࡢ࣮ࢱࣥࢥࡢ఩

ࢣ࣎࡜ࡿࡍ᫬㛫ᖹᆒ࡟㸪༢⣧ࡵࡓࡿ࠼ኚࢆ⨨

 ࠋࡿ࠼ゝ࡜ࡿ࡞࡟᱁ዲࡓ
ୖᒙࡢ ఩ᨐ஘ࡣ୺࡟ࢺࢵ࢙ࢪ࢔ࢪ࢔࡟஌

ୗ࡜ࢀࡑࠋࡿࢀࡽ࠼⪄࡜ࡿࡍఏ᧛ࡽ࠿す࡚ࡗ

ᒙࡢỈ⵨Ẽ㸪ᆅ⾲㝆ỈࡢᑐᛂࡀⰋࡾࡼ࡜ࡇ࠸㸪

ୖᒙࡢᨐ஘ࡀୗᒙࡢỈ⵨Ẽ㍺㏦࡜㝆Ỉ㐣⛬࡟

኱࡞ࡁᙳ㡪ࢆ୚ࡀ࡜ࡇࡿ࠼♧၀࠼⪄ࠋࡿࢀࡉ

࡟ୗᒙࡀ఩ᨐ஘ ࡢ㸪ୖᒙࡣࢫࢭࣟࣉࡿࢀࡽ

ὶࢆࢀㄏ㉳࡛࡜ࡇࡿࡍỈ⵨Ẽࢆ⛣ὶࡿࡍኴᖹ

ὒ㧗Ẽᅽ࿘ࡢࡾὶࡢࢀ᪥ࡢࠎኚືࡋࡽࡓࡶࢆ㸪

ࡓࢀࡉㄏ㉳࡟ᨐ஘ࡢᒙୖ࡟ࡽࡉ 2 ḟᚠ⎔ࡼ࡟

ᅗࠋࡿ࠶࡛࡜ࡇ࠺࠸࡜ࡿࢀࡉᙉ໬ࡀ㝆Ỉ࡚ࡗ

2 ࡀ࣮ࢱࣥࢥ఩ ࡢ㸪ୖᒙ࡟࠺ࡼࡿࢀࡽࡳ࡟

༡す-໭ᮾ࡟ഴ࡚࠸ఙ࡟≉࡟ࡁ࡜ࡿࡧ㝆Ỉࡀ

ᙉࡀࢫ࣮ࢣࡿࡲከࡣࢀࡇࠋ࠸๓㠃ࡢ㧗Ẽᅽ࡜

ᚋ㠃ࡢపẼᅽ࡟ᣳࡓࢀࡲ⟠ᡤ࡛ࡢ㝆Ỉᙉ໬࡜

࡞඾ᆺⓗ࠺࠸ 2 ḟᚠ⎔ࡢస⏝ࡓࠋࡿࡍ⮴ྜ࡜

ࡿࡁ㉳ࡶ㉮ྥ࡛ࡢ௨እࢀࡑࡣ㸪㝆Ỉᙉ໬ࡋࡔ

㸦ᅗ 2 ࡢ 8 ᭶ 11 ᪥࡝࡞㸧ࠋ 
ୖグࡢ㐣⛬ࡀ㸪ୖࡶࡋࡶୗࡀᐦࡓࡋྜ⤖࡟

ഴᅽ୙Ᏻᐃᨐ஘࡟కࡤࢀ࠶࡛ࡢ࠺㸪ୖᒙᨭ㓄

࡜࠸ẚ㍑ⓗᙅࡀഴᅽᛶࡣኟᏘࠋ࠸࡞ࡋព࿡ࢆ

ࡢḟ⠇࡛ࡇࡑࠋࡿ࠶ࡀᚲせࡿࡍ㸪☜ㄆ࠼࠸ࡣ

ゎᯒࠋࡓࡗ⾜ࢆ 

4. ‽ᆅ⾮ゎᯒ 
๓⠇࡛ᥦ㉳ୖࡓࢀࡉᒙᨐ஘ࡢᙳ㡪ࢆᐇドⓗ

ࡿࡍ࡟࠿ࡽ᫂ࢆ⛬㐣࡞ලయⓗࡢࡑ㸪ࡋㄆ☜࡟

ࡇࠋࡓࡗ⾜ࢆゎᯒࡿࡼ࡟ᡭἲࡢ⾮㸪‽ᆅࡵࡓ

ࡳࡢㄽ⤖࡜␎ᴫࡢ㒔ྜ࡛㸪⤖ᯝࡢ⣬㠃ࡣ࡛ࡇ

ࡉ↷ཧࢆㄽᩥࡢᅾ‽ഛ୰⌧ࡣࡃࡋヲࠋࡍ♧ࢆ

 ࠋ࠸ࡓࢀ
ᮏ◊✲࡛⏝ࡓ࠸‽ᆅ⾮ ఩ࡣ㸪ୖୗࡢቃ⏺

㸪‽ᆅ࡛ࢇ㎸ࡾྲྀ࡟ț㛵ᩘⓗࢆᗘ೫ᕪ ࡢ࡛

⾮ὶ⥺㛵ᩘୖࡢ࡚࠸ࡘ࡟ୗࡢቃ⏺᮲௳࢖ࣀࢆ

࣐ࣥᆺࡿ࠶࡛ࡢࡶࡓࡋ࡟㸦 Bretherton, 
1966㸹ࡢࡇᣑᙇࡣഴᅽ୙Ᏻᐃࡢ⌮ㄽⓗ᳨࡞ウ

㸪ț㛵ᩘ㒊࠾࡞ࠋ㸧ࡿࢀࢃ౑ࡤࡋࡤࡋ࡚࠸࠾࡟

ศࡣ㖄┤ࡢ㞳ᩓ໬࡚ࡗࡼ࡟᭷㝈ࠋࡿ࡞࡟ 
ࡢ୰ୗᒙ㛫ୖࡢ㸪ᑐὶᅪࡎࡲࡣゎᯒ࡛ࡢࡇ

 ఩ᨐ஘ࡢ┦஫స⏝ࢆ㸪㒊ศⓗ PV ࣮ࣂࣥ࢖

཰ᨭ࣮࢕ࣇࣟࢺࢫ࢚࡚ࣥ࠸⏝ࢆ(PPVI)ࣥࣙࢪ

ࡣゎᯒࡢ㸦ྠᵝࡓ࡭ほⅬ࡛ㄪࡢ  Robinson, 
࡚ࡗ⾜࡚ࡋᑐ࡟ㄽゎ⌮ࡢഴᅽ୙Ᏻᐃࡀ 1989

ࢆ࣮࢕ࣇࣟࢺࢫ࢚ࣥࡃ࡞࡛࣮ࢠࣝࢿ࢚ࠋࡿ࠸

ࠋ㸧ࡿࡁデ᩿࡛࡟░᫂ࢆ⏝஫స┦࡛࡜ࡇࡿ࠸⏝

ࢆᨐ஘ࡣ㸪ᮏゎᯒ࡛࠾࡞ 15 ᪥ࡢ⛣ືᖹᆒࡽ࠿

ࡣᯝ⤖ࡶ࡚࠼ኚࢆࡉ㸪㛗ࡀࡓࡋ⩏ᐃ࡛ࢀࡎࡢ

ྠᵝ࡛ࠋࡓࡗ࠶ 
㹼໭すኴᖹὒ୰࢔ࢪ࢔ᯝ㸪ᮾ⤖ࡢゎᯒࡢࡇ

⦋ᗘୖࡢᒙࡾࡣࡸࡣ࣮࢕ࣇࢺࢫ࢚ࣥࡢ୺࡟Ỉ

ᖹ࡟ᮾྥ࡟ࡁ㍺㏦ࢀࡉ㸪ୗᒙࡢࡽ࠿ഴᅽ୙Ᏻ

ⓗ࡞ቑᖜࡣᑠࡘࠋࡓࡗ࡞࡟࠿ࡽ᫂ࡀ࡜ࡇ࠸ࡉ

ᅗ 4  ᅗ 3 ࢆࢺࢵࢪ࣏ࣥࢥ࡞ᵝྠ࡜ Q ࢡ࣋

࠾࡞Ⓨᩓ㸦Ⰽ㸹ࡢࣝࢺ log-p ᗙᶆ࡛㖄┤ᵓ

㐀ࢆぢ࡟ࡢࡿ㐺ࢱࢡ࢓ࣇࢢ࣮ࣥࣜࢣࢫࡓࡋ

ᑐ࡟㸧࣮ࢱࣥࢥẼ 㸦࡜㸧ࡿ࠸࡚ࡅ᥃ࢆ࣮

ࢆᯝ⤖ࡓࡗ⾜ࡋ 130㹼160°E ࡛⤒ᗘᖹᆒ

 ࠋࡢࡶࡓࡋ
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ࡢୗᒙ࡜఩ᨐ஘ ࡢᒙୖࡓࡋ♧࡛❶㸪๓ࡾࡲ

ẚ‵➼ࡢᑐᛂࡣ㸪༢ୖ࡟ୗ࡟ᐦࡓࡋྜ⤖࡟ഴ

ᅽ୙Ᏻᐃᨐ஘ࢆ཯ᫎࠋ࠸࡞ࡣ࡛ࡅࢃࡿ࠸࡚ࡋ

୍᪉࡛㸪ᆅ⾲௜㏆ࡢ ᗘ೫ᕪ࡟కࢺࢫ࢚ࣥ࠺

ᨐ஘㸦SST࣮࢕ࣇࣟ ࠸ᙉࡀ༡໭໙㓄ࡢ 40°N
௜㏆࡛㢧ⴭ㸧ࡣ㸪ୖᒙཬࡧ୰ᒙࡽ࠿ቑᖜᙉไ

㸦e-folding timeࡿ࠸࡚ࡅཷࡃᙉࢆ ࡀ 1 ᪥⛬

ᗘ㸧ࡢࡇ࠾࡞ࠋࡓࡗ࠿ࢃࡀ࡜ࡇ㎶ࡣ࡛ࡾ୰ᒙ

࢚ࣥࡢᒙୖࡽࡀ࡞࠸ᙅࡶ࣮࢕ࣇࣟࢺࢫ࢚ࣥࡢ

࠶࡛ࢫࣥࢭࡿࢀࡉቑᖜ࡚ࡗࡼ࡟࣮࢕ࣇࣟࢺࢫ

 ࠋ㏫㸧ࡣ኱㝣ୖ࡛ࡢὶୖࠋ㸦ୗ᪉ఏ᧛ࡿ
ḟ࡟㸪Q ࡓ࠸⏝ࢆࣝࢺࢡ࣋ 2 ḟᚠ⎔ࡢゎᯒ

࠺⾜ࢆࢺࢵࢪ࣏ࣥࢥ࡞ᵝྠ࡜❶๓ࠋࡓࡗ⾜ࢆ

ࡢ㸪ୖᒙ࡜ 1.5PVU ༡ࡢࡑࡽ࠿௜㏆࣮ࢱࣥࢥ

࡚ࡅ࠿࡟ Q࣋ࡀࣝࢺࢡ཰᮰ࡀࢁࡇ࡜ࡿࡍᗈࡀ

㸦ᅗࡿ 4㸧࡚ࡗࡼࠋ㸪ࡢ࡛ࡇࡇ㝆Ỉᙉ໬ࡣ 2 ḟ

ᚠ⎔࡚ࡗࡼ࡟ㄏ㉳ࠋࡿ࠼࠸࡜ࡿ࠸࡚ࢀࡉPPVI
࡛ᚓୖࡓࢀࡽᒙࡢ ఩ᨐ஘࡟క࠺Q࣋ࣝࢺࢡ

ࡇ࡜ࡓࡗ⾜ࢆࢺࢵࢪ࣏ࣥࢥࡢᵝྠࡶ࡚࠸ࡘ࡟

ࢆ㸧ୖ᪼ὶࡢࡢࡶࡿࡲ㸦ୗᒙ࡛ᙅࡾࡣࡸ㸪ࢁ

ㄏ㉳࠾࡞ࠋࡓࡗ࠶࡛ࢫࣥࢭࡿࡍ㸪ࢵࢪ࣏ࣥࢥ

ྠ࡜⇕㠀᩿⇕ຍࡓࡗぢྜ࡟㝆ỈࡣȰࡓࢀࡉࢺ

⛬ᗘࡣࢀࡇࠋࡿ࠶࡛࣮ࢲ࣮࢜ࡢ㸪₯⇕࡛ᐇ㉁

ⓗ࡞Ᏻᐃᗘࡀపୗ࡚ࡋ 2 ḟᚠ⎔࡛⏕ࡁ࡭ࡎ௨

㠀᩿ࠋࡿࢀࡉゎ㔘࡜ࡿ࠸࡚ࡌ⏕ࡀὶ᪼ୖ࡟ୖ

⇕ຠᯝືཷࡣ᪼ୖࡿࡼ࡟ⓗ࡛ࠋ࠺ࢁ࠶ 
ࡣ࡛ࢺࢵࢪ࣏ࣥࢥ Q ࡯㸪ࡣ཰᮰ࡢࣝࢺࢡ࣋

㸪ࡾࡲࡘࠋࡿࡁㄝ࡛࡛᫂ࡳࡢ཰᮰ࡢ༡໭ᡂศࡰ

2 ḟᚠ⎔ࢆᘬࡁ㉳ࡣࡢࡍࡇ ఩ࢆ࣮ࢱࣥࢥ㏆

ࡢࠎಶࡣࢀࡇࠋࡿࡼ࡟ὶ(confluence)ྜࡿࡅ࡙

㸪ᅗ࠾࡞ࠋࡿ࠶ഴྥ࡛ࡿ࠼࠸ࡶ࡚ࡳ࡛ࢫ࣮ࢣ

4 ࡿࢀࡽࡳ࡟ Q 㸪ࡣࡁഴࡢ཰᮰ᇦࡢࣝࢺࢡ࣋

 ᗘ໙㓄㸦࣮ࢱࣥࢥ㸧ࡢᙉࡀࢁࡇ࡜࠸ഴ࡚࠸

㸪ࡾࡼ௨ୖࠋࡿࢀࡽ࠼⪄࡜ࡿࡍᑐᛂ࡟࡜ࡇࡿ࠸

๓⥺ᙧᡂྠ࡜ᵝ᪼ୖ࡛࣒ࢬࢽ࣓࢝࡞ὶࡌ⏕ࡀ

 ࠋࡿ࠼ゝ࡜ࡿ࠸࡚
ࢆ၀♧࡚࠸ࡘ࡟Ỉ⵨Ẽ㍺㏦ࡢ㸪ୗᒙ࡟ࡽࡉ

ᚓࡵࡓࡿ㸪ࣜࢺࢡ࢙ࢪࣛࢺゎᯒࡓࡗ⾜ࢆ㸦ࡑ

㝿ࡢ PPVI ࡚ࡗࡼ࡟఩ᨐ஘ ࡢᒙୖ࡚ࡗࡼ࡟

ㄏ㉳ࡿࢀࡉὶࡢࢀస⏝ࡶㄪࡓ࡭㸧ࡢࡑࠋ⤖ᯝ㸪

20㹼30°N ࢙ࢪࣛࢺࡢࡽ࠿ᾏ௜㏆ࢼࢩᮾࡢ

㸪୰ୖࡣ࠿ࡿࡧఙ࡛ࡲ໭࠸ࡽࡃࢀ࡝ࡀࣜࢺࢡ

ᒙࡢ ఩ᨐ஘ࡢᙳ㡪ࠋࡓࡗ࠿ࢃࡀ࡜ࡇࡿࡅཷࢆ 

5. ㆟ㄽ 
ᱵ㞵ᮇࢆ㐣ࡓࡂ┒ኟᮇ࡛ࡶ᪥ᮏ࿘㎶ࡢᆅ⾲

ኳẼᅗࡣ࡟೵⁫๓⥺ࡀ㢖⦾࡟ゎᯒࢀࡉ㸪ࡇࡑ

ሙᡤ࡞࠺ࡼࡢࡇࠋ࠸ከࡀ࡜ࡇ࠸ᙉࡀ㝆Ỉࡣ࡛

㸪350 Kࡓࡋ♧࡛✲◊㸪ᮏࡣ ➼ ఩㠃ࡢ 1.5 
PVU ࡜ࡇࡿࡍ⮴୍࡜ሙᡤࡢ༡ഃࡢ࣮ࢱࣥࢥ

ୖࠋࡿࢃኚࠎ᪥ࡣ⨨఩ࡶ⥺೵⁫ࠖ๓ࠕࠋ࠸ከࡀ

ᒙࡢᨐ஘ࢆࢀࡑࡣᕥྑࠋࡿ࠶࡛ࡢࡿࡍഴᅽ୙

Ᏻᐃ࡟క࠺๓⥺࡜㐪࡚ࡗ㸪೵⁫๓⥺ࡿࡁ࡛ࡣ

ሙᡤࡢᚲ↛ᛶ࠸ࡃ࡟ࡾ࠿ࢃࡀ๓⥺࡛ࡿ࠶㸦≉

⪄ࢆ㝆Ỉ࡞ほⓗ⥲ࡢኟᏘࠋ㞵ᮇ㸧⛅ࡽ࠿ኟ┒࡟

ࡢࡿ࠼ࡽ࡜࡚ࡋ࡜ฟⓎⅬࡣ⥺㸪๓ࡣ࡛ୖࡿ࠼

ࡿ࠼ᤊ࡜ࡢࡶࡿࢀࡲྵ࡟⎔୍ࡢ㸪ᅉᯝࡃ࡞࡛

 ࠋࡿࢀࡽ࠼⪄࡜࠺ࢁࡔ㐺ษࡀࡢ
ᅗ 2(ᕥ)࡛♧࡞࠺ࡼࡓࡋ㸪ୖ ᒙࡢ ఩ࢱࣥࢥ

࡟✲◊ࡓࡋ♧ᅗࢆᑐᛂࡢỈ⵨Ẽ㔞ࡢୗᒙ࡜࣮

Knippertz (2013) ࡣࡢࡿ࠸࡚ࡗᢅࠋࡿ࠶ࡀ⛅

㹼᫓࡛ࡾ࠶㸪ࡿࡺࢃ࠸“atmospheric river”࡞
ࡍ㛵࡟Ỉᖹ㍺㏦࡞ᗈᇦࡢỈ⵨Ẽࡓࡋ㛵㐃࡟࡝

ࡓࢀࡉ♧ᅗ࡟࢕ࢹࢱࢫࢫ࣮ࢣࡢ⎔୍ࡢ✲◊ࡿ

ࠋ㸧ࡋ࡞ࡣゎᯒ࡞㸦ຊᏛⓗࡿ࠶࡛ࡢࡶ

Atmospheric river ࠺క࡟పẼᅽࡓࡋⓎ㐩ࡣ

ᐮ෭๓⥺࡜㛵㐃௜ࡀ࡜ࡇࡿࢀࡽࡅከୖࠋ࠸ୗ

ࡢࡇ࡚࠸࠾࡟ഴᅽ୙Ᏻᐃᨐ஘ࡓࡋྜ⤖࡟ᐦࡀ

࠸࡞ࡣ࡛ࡁ㸪㦫ࡣ࡜ࡇࡿ࠶ࡀᑐᛂ㛵ಀ࡞࠺ࡼ

ኟࡣ࡚࠸ࡘ࡟㸪Ỉ⵨Ẽࡶ࡛✲◊ᮏࠋ࠺ࢁ࠶࡛

௨እࡢᏘ⠇ୖࡶ࡟ᒙࡢ ఩ྠ࡜࣮ࢱࣥࢥᵝࡢ

㛵ಀᛶࢆ࡜ࡇࡿ࠶ࡀ☜ㄆࡋࡔࡓࠋࡓࡋ㸪㝆Ỉ

ศᕸࡢ࡜㛵ಀᛶࡣᏘ⠇࡚ࡗࡼ࡟ኚ࡛࠺ࡼࡿࢃ

 ࠋࡿ࠶
 

6. 䜎䛸䜑 
ኟᏘࡢᮾࡽ࠿࢔ࢪ࢔໭すኴᖹὒࡢ࡚ࡅ࠿࡟

㝆Ỉࡧࡼ࠾Ỉ⵨Ẽ㍺㏦ࡢ⥲ほⓗ࡞ኚືࡢせᅉ

ᅗࠋࡿࢀࡽࡵ࡜ࡲ࡟࠺ࡼࡢḟࡣ 5 ᶍᘧࡢࡑࡣ

ᅗ࡛ࠋࡿ࠶ 
ୖ㒊ᑐὶᅪ࡟ࢺࢵ࢙ࢪ࢔ࢪ࢔ࡢἢ࡚ࡗ㠀ᐃ

ᖖ࣮ࣅࢫࣟ࡞Ἴࡀఏ᧛ࡋ㸪ኴᖹὒୖ࡛○Ἴࡍ

✵ୖ࡚ࡅ࠿࡟ኴᖹὒࡽ࠿኱㝣ᮾᓊࡣࢀࡑࠋࡿ

࡛✲◊ᮏࠋࡍࡽࡓࡶࢆኚື࡞ほⓗ⥲࡟఩ ࡢ

ほつ⥲ࡢ໭すኴᖹὒᇦ࣭࢔ࢪ࢔ᮾࡢ㸪ኟᏘࡣ

ᶍࡢ㝆Ỉࡣ㸪350 K ࡢ఩㠃ୖ ➼ࡢ 1.5 PVU
⛬ᗘࡢ ఩࣮ࢱࣥࢥ༡⦕࡟ἢ࡟≉࡚ࡗάⓎ໬
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࣓࡞࠺ࡼࡢḟࡣࢀࡇࠋࡓࢀࡉぢฟࡀ࡜ࡇࡿࡍ

 ࠋࡿࡼ࡟࣒ࢬࢽ࢝
z ୖᒙࡢ ఩ࡀ࣐ࣜࣀ࢔㸪ୗᒙࡢὶ࡜ࢀ 2

ḟᚠ⎔ࢆㄏ㉳ࠋࡿࡍ 
z ୖ✵ࡢ㧗Ẽᅽࡢ࣐ࣜࣀ࢔ୗ࡛ࡢὶࡢࢀ

೫ᕪࡣ᫬ィᅇࡾ࡞࡜ࡾ㸪ୗᒙࡢỈ⵨Ẽࡀ

ప⦋ᗘࡽ࠿㐠ࠋࡿ࡞ࡃࡍࡸࢀࡤ 
z ୖグࡢ ఩ࡢ࣮ࢱࣥࢥ༡ഃ࡛ࡣ๓⥺ᙧ

ᡂⓗྜ࡞ὶ᪼ୖ࠺࡞ࡶ࡜࡟ὶࡀ༟㉺ࡋ㸪

㝆Ỉࢆᙉ໬ࠋࡿࡍ 
ࡢ‵ẚࡢ௜㏆࣮ࢱࣥࢥ㸪ྠ࡚ࡗࡼ࡟⛬㐣ࡢࡇ

ᙉ࠸໙㓄ࡶㄝ࡛᫂ࠋࡿࡁ 
ᆅ⾲ࡢ೵⁫๓⥺ࡶ㸪ࡢࡇᥥീࡢ୰࡛఩⨨࡙

㸪ࡀࡿࢀࡽ࠼⪄࡜࠿࠸࡞ࡣ࡛ࡢ࠸Ⰻࡀࡢࡿࡅ

⌧᫬Ⅼ᳨࡛ࡔࡲࡣウࡀ㊊࡟ࢀࡇࠋ࠸࡞ࡾ㝈ࡽ

ࢀࡲᮃࡀᒎ㛤ࡢ✲◊࡞ከ㠃ⓗࡾࡼ㸪௒ᚋ㸪ࡎ

 ࠋࡿ

ㅰ㎡ 
NCEP/NCAR ෌ ゎ ᯒ ࢹ ࣮ ࢱ ࡣ

NOAA/OAR/ESRL PSD ࠋࡿ࠸࡚ࢀࡉᥦ౪ࡾࡼ

TRMM (TMPA) ࡣࢱ࣮ࢹ NASA web ࢺ࢖ࢧ
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ᅗ 㸪3ࡅഴࢆᆅᅗࡢ㹼໭ኴᖹὒ࢔ࢪ࢔ᮾࠋᶍᘧᅗ㸦ᮏᩥཧ↷㸧ࡢࡵ࡜ࡲ  5 ḟඖⓗࠋ♧⾲࡟

㟷ࡃሬࡓࡗ▮༳ୖࡣ㒊ᑐὶᅪࡢᨐ஘ࡢ࣮࢕ࣇࣟࢺࢫ࢚ࣥࡢὶࢆࢀ㸪㟷࠸ኴ⥺ࡣ 200 hPa
௜㏆ࡿࡅ࠾࡟ᑐὶᅪ⏺㠃࡟┦ᙜࡿࡍ PV ὶ᪼ୖࡢ⦖༡ࡢࡑࡣኴ▮༳ࡢ⥳㸪ࢆ࣮ࢱࣥࢥࡢ

 ࠋࡍ⾲ࢆ㝆㞵ᇦࡣᴃ෇ࡢ㸪ỈⰍࢆࢀὶࡢỈ⵨Ẽࡢୗᒙࡣ༳▮࠸㸪㉥ࢆ
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