
 㛤Ⓨࡓࡅྥ㧗ᗘࡢ࣒ࢸࢫࢩྠࢱ࣮ࢹ⌫Ẽ㇟ᗇࡓ࠸⏝ࢆྠࢱ࣮ࢹࣝࣈࣥࢧࣥ
ኴ⏣ὒ୍㑻ࠊ㛛⬥㝯ᚿ㸦Ẽ㇟ᗇணሗ㒊ᩘ್ணሗㄢ㸧 

 
㸯㸬ᴫせ 
 ᩘ್ணሗࠊ࡚࠸࠾ほ ್್ᩘணሗࣔࢹ
ࢆゎᯒ್ࡅࡘࡧ⤖㐺ษࢆணሗ್ࡿࡼࣝ
సᡂྠࢱ࣮ࢹࡿࡍࠊࡣ▷ᮇ࣭୰ᮇணሗࡢண
ሗ⢭ᗘࢆᕥྑࡿࡍ㔜せ࡞せ⣲࡛ࢱ࣮ࢹࠊࡾ࠶
ྠࡢ࣒ࢸࢫࢩᨵၿࡣ㢧ⴭ⌧㇟ࡢண ⢭ᗘ
⌧ࡢẼ㇟ᗇࠋࡿࢀࡽ࠼⪄ࡿࡍᐤࡶୖྥ
ᴗ⌫ゎᯒணሗ4ࠊࡣ࡚࠸࠾࣒ࢸࢫࢩ ḟඖ
ኚศἲ(4D-Var)ྠࢱ࣮ࢹࡀᡭἲ࡚ࡋ⏝
࣭ࣝ࢝ࣝࣈࣥࢧࣥࠊ᪉୍࡛ࠋࡿ࠸࡚ࢀࡽ࠸
ࢧࣥࡓࡋࡵࡌࡣࢆ(EnKF)ࢱࣝࣇ࣐ࣥ
౫Ꮡࢀὶࠊࡣᡭἲྠࢱ࣮ࢹࡓ࠸⏝ࢆࣝࣈࣥ
ᡭἲྠࢱ࣮ࢹࡿ࠼㝧ࢆᬒㄗᕪ⫼ࡢ
ࣈࣥࢧࣥࡣ㏆ᖺ≉ࠋࡿ࠸࡚ࢀࡉ┠ὀ࡚ࡋ
ࡳ⤌ᯟࡢኚศἲࢆሗࡢᬒㄗᕪ⫼ࡿࡼࣝ
࡛⏝ྠࢱ࣮ࢹࢻࢵࣜࣈࣁࠊࡿࡍࡤ
࡛࣮ࢱࣥࢭᴗᩘ್ணሗ⌧ࡢ⏺ୡࡀᡭἲࡿࢀ
┦ḟ࡛࠸ᑟධࠊࡣ࡛ࡇࡇࠋࡿ࠸࡚ࢀࡉEnKF
࣐ࣝ࢝ኚࣝࣈࣥࢧࣥᒁᡤࡿ࠶࡛✀୍ࡢ
ᬒ⫼ࡿࢀࡉసᡂࡾࡼ(LETKF)ࢱࣝࣇࣥ
ㄗᕪࡢሗࢆẼ㇟ᗇࡢ⌧ᴗ⌫ゎᯒࡢ
4D-Var ࡢྠࢱ࣮ࢹࢻࢵࣜࣈࣁࡿ࠸⏝࡛
ヨ࡚࠸ࡘࡳ⤂ࠋࡿࡍ 
 
㸰㸬ྠࢱ࣮ࢹࢻࢵࣜࣈࣁࡢ࣒ࢸࢫࢩᴫせ 
ணሗ್ ほࠊࡣ࡛ྠࢱ࣮ࢹ  㸦್➨୍᥎
ᐃ್㸧ࡢሗࡼࠊࡾࡼࡇࡿࡏࢃྜࡳ⤌ࢆ
㸧4ࡢ㸦ᙉᣊ᮰ࠋࡿᚓࢆゎᯒ್࠸㧗ࡢ⢭ᗘࡾ
ḟඖኚศἲ࡛ࡣከࡢࡃሙྜࠊ௨ୗࡢホ౯㛵ᩘ
ࡢࡽ᥎ᐃ್୍➨ࠊࡾࡼࡇࡿࡍᑠ᭱ࢆ
ಟṇ㔞㸦ゎᯒࢺ࣓ࣥࣜࢡࣥ㸧ࢆィ⟬ࠋࡿࡍ 
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ࡣMࠊほ ₇⟬Ꮚࡓࢀࡉᙧ⥺ࡣHࠊ࡛ࡇࡇ

᥋⥺ᙧࣔࠊࣝࢹBࡣ⫼ᬒㄗᕪඹศᩓࠊy’ࡣほ
ᕪ㸦Dࡢ᥎ᐃ್୍➨ࡿࡍᑐᛂࢀࡑ್ 
Rࠊ㸧ࡪ್ Jcࠊほ ㄗᕪඹศᩓࡣ ᣊ᮰ࡣ
㡯ࠋࡍࢃ⾲ࢆxcࡣไᚚኚᩘ࡛ࠊゎᯒࣜࢡࣥ
ࡣࢺ࣓ࣥ xMB c2/1 Bࠊ㏻ᖖࠋࡿࢀࡉ⟭ィࡾࡼ
ࠊࡓࡲࠋࡿ࠸⏝ࢆᬒㄗᕪ⫼࡞ẼೃᏛⓗࡣ࡚ࡋ
ゎᯒ್ᩘࡣࢺ࣓ࣥࣜࢡࣥணሗࣔࡾࡼࣝࢹ
⢒࠸ゎീᗘ࡛ィ⟬ࢆࢀࡇࠊࢀࡉ➨୍᥎ᐃ್
㊊࡛ࡇࡴࡇࡋゎᯒ್ࢆᚓࡀࡇࡿከ࠸㸦
ࠊࡣẼ㇟ᗇ⌧ᴗ⌫ゎᯒ࡛ࠋἲ㸧ࢺ࣓ࣥࣜࢡࣥ
ࡣ㸧ࣝࢹ࣮ࣔࢼࣥィ⟬㸦ࡢࢺ࣓ࣥࣜࢡࣥ
TL319㸦Ỉᖹゎീᗘ⣙ 55km㸧࡛⾜ࡇࠊࢀࢃ
ࢆࢀ TL959㸦Ỉᖹゎീᗘ⣙ 20km㸧ࡢ➨୍᥎
ᐃ್㊊࡛ࢇࡇࡋゎᯒ್ࢆᚓ࡚ࠋࡿ࠸ 
ࡣ࡛ྠࢱ࣮ࢹࢻࢵࣜࣈࣁࠊࡋᑐࢀࡇ 
㒊୍ࡢᬒㄗᕪ⫼ࢆᦤືࡢணሗࣝࣈࣥࢧࣥ
Lorenc (2003)ࠊࡣᮏᐇ㦂࡛ࠋࡿ࠸⏝࡚ࡋ
ࡧࡼ࠾ Buehner (2005)ࡢ᪉ἲᇶ࡙ࠊࡁホ
౯㛵ᩘࢆ 
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ணሗ䠄TL959L60䠅 䜰䞁䝃䞁䝤䝹ணሗ
䠄TL319L60×50䠅

Ỵᐃㄽゎᯒ 䜰䞁䝃䞁䝤䝹ゎᯒ

QC

4D-Var

䜰䞁䝃䞁䝤䝹ᖹᆒ

QC

EnKF (LETKF)

ほ 

ᦤື

ḟ䛾ゎᯒ䜈

ゎᯒ䜰䞁䝃䞁䝤䝹
(TL319L60×50)

Ỵᐃㄽゎᯒ್
(TL959L60)

䜰䞁䝃䞁䝤䝹
ᖹᆒ

ḟ䛾ゎᯒ䜈  
ᅗ  ࢀὶࡢ⟭ィࡢྠࢱ࣮ࢹࢻࢵࣜࣈࣁ 1
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ȗ䜲䞁䜽䝸䝯䞁䝖
ȕ1=1.0, ȕ2=0.0

ȗ䜲䞁䜽䝸䝯䞁䝖
ȕ1=0.7, ȕ2=0.5

ȗ䜲䞁䜽䝸䝯䞁䝖
ȕ1=0.0, ȕ2=1.4

Ẽ 䝇䝥䝺䝑䝗 ┦ᑐ ᗘȗ䞉Ẽ 

ほ 

1

4DVAR 䜰䞁䝃䞁䝤䝹
㔜䜏

 
ᅗ ➨㠃ࣝࢹࣔࠋẚ㍑ࡢࢺ࣓ࣥࣜࢡࣥゎᯒࡿࡅ࠾ྠࢱ࣮ࢹࢻࢵࣜࣈࣁ 2 25 ᒙ㸦⣙

400hPa㸧ࡢ 1 Ⅼ㸦�༳㸧Ẽ  D ್㸦ほ ್➨୍᥎ᐃ್ࡢᕪ㸧+1Υࡢほ ྠࢆࡓࡋሙྜࠋ
ୖẁᕥ㸸➨୍᥎ᐃ್ࡢࣝࣈࣥࢧࣥẼ ࢻࢵࣞࣉࢫࡢ㸦ሬࡋࡪࡘࡾ㸧➨୍᥎ᐃ್㸦➼್⥺㸧ୖࠊ
ẁྑ㸸┦ᑐ ᗘ㸦ሬࡋࡪࡘࡾ㸧Ẽ 㸦➼್⥺㸧ࡢ➨୍᥎ᐃ್ࠋୗẁࡣ┦ᑐ ᗘࡢゎᯒࣜࢡࣥ
ࡽᕥࠊࡋ♧ࢆ᥎ᐃ್㸦➼್⥺㸧୍➨ࡢᑐ ᗘ┦㸧ࡋࡪࡘࡾ㸦ሬࢺ࣓ࣥ 0.0,0.1 21   EE ࠊ

5.0,7.0 21   EE ࠊ 4.1,0.0 21   EE  ࠋሙྜࡢ

ࣝࣈࣥࢧࣥࡣKࠊ࡛ࡇࡇࠋࡓࡋ⌧⾲ᙧ࡛ࡢ
ࡣXcࠊᩘ࣮ࣂ࣓ࣥ 1/1 �K ࡛つ᱁ࣥࡓࡋ
ࠊᦤືࣝࣈࣥࢧ kD ᦤືྛࡢࣝࣈࣥࢧࣥࡣ
Cࠊࡳ㔜ࡢ ࠋࡍࢃ⾲ࢆิ⾜ᒁᡤࡣ 21 ,EE ࡣ
ẼೃᏛⓗ࡞⫼ᬒㄗᕪࣝࣈࣥࢧࣥᇶ࡙
ࠊࡾ࠾࡚ࡋࢃ⾲ࢆࡳ㔜ࡢᬒㄗᕪ⫼ࡃ 02  E 
ᙉᣊ᮰ࡢ㏻ᖖࡿࡍ 4 ḟඖኚศἲࠊࡾ࡞

01  E ࡃᇶ࡙ࣝࣈࣥࢧࣥࡿࡍ
⫼ᬒㄗᕪࠋࡿ࡞ࡇࡿ࠸⏝ࢆ 
 ᅗ 1 ࡢ⟭ィࡢྠࢱ࣮ࢹࢻࢵࣜࣈࣁࠊ
ὶࢆࢀᶍᘧⓗࣝࣈࣥࢧࣥࠋࡍ♧ணሗ࡛ᚓ
ࢆᦤືࡓࢀࡽ 4D-Var࡚࠸࠾⫼ᬒㄗᕪ୍ࡢ
㒊ࠋ୍ࡿ࠸⏝࡚ࡋ ᪉ࠊEnKF ࣮ࢹࣉࢵ࡛
ࢆᖹᆒࣝࣈࣥࢧࣥࡢゎᯒࡓࢀࡉࢺ 4D-Var
ᅗࠋࡿ࠼ࡁ⨨ゎᯒ࡛ࡢ 2  21 ,EE ࢆࡳ㔜ࡢ
ኚࡓ࠼㝿ࡢゎᯒࡢࢺ࣓ࣥࣜࢡࣥẚ㍑ࠊࢆほ
ࢆࢱ࣮ࢹ  1 Ⅼྠࡅࡔࡓࡋሙྜࢆ♧
Ẽ࡚ࡗక⎔పẼᅽᛶᚠࠊࡣ࡛ࡢࡇࠋࡍ
ࡀ㡿ᇦ࠸ࡁࡢࢻࢵࣞࣉࢫỈᖹഴᗘࡢ 
ᬮᇦഃࡢࡇࠊࡾ࠶ D ್+1Υࡢほ ྠࢆ
ࢆ Ẽࡢᬮᇦഃࡣྠࡢ ほࡢࡇࠋࡿ࠸࡚ࡋ
ࡿ࠶ࡀຠᯝࡍࡽࡎすࢆపẼᅽయࠊࡆୖ
᥎ ࠋࡿࢀࡉẼೃᏛⓗ࡞⫼ᬒㄗᕪ࠸⏝ࢆࡳࡢ
࣓ࣜࢡࣥࡢᗘ ࡢ㈇ほ Ⅼ࿘㎶ࠊሙྜࡓ

ࢀࡉすഃ࡛ᮇᚅࡢపẼᅽࠊࡢࡢࡶࡿධࡀࢺࣥ
పẼࠊࡃࡉᑠࡣࢺ࣓ࣥࣜࢡࣥࡢᗘ ࡢṇࡿ
ᅽయࡢ⨨ࢆすࡍࡽࡎഴྥࡣᙅࠋ࠸⫼ᬒ
ㄗᕪࡢࣝࣈࣥࢧࣥࡿࡅ࠾㔜ࢆࡳቑࡍࡸ
࣓ࣥࣜࢡࣥࡢᗘ ࡢすഃ࡛ṇࡢపẼᅽࠊ
ഴࡍࡽࡎすࢆపẼᅽయࠊࡾ࡞ࡃࡁࡀࢺ
ࠋ୍ࡿࡲᙉࡀྥ ᪉࡛ࠊࡢࣝࣈࣥࢧࣥ
ࢡࣥࠊࡣሙྜࡓ࠸⏝࡚ࡋᬒㄗᕪ⫼ࢆࡳ
⣽࡞࠺ࡼࡢࢬࣀࢢࣥࣜࣉࣥࢧࢺ࣓ࣥࣜ
ࠊࡣ࡛ࡢࡇࠋࡿࡃ࡚ࡗ❧┠ࡀ࣮ࣥࢱࣃ࠸
⫼ᬒㄗᕪࢆΰ࡚ࡐࡓࡗሙྜࡀὶࢀ౫Ꮡࡢ
⫼ᬒㄗᕪࡢሗࢆάࢢࣥࣜࣉࣥࢧࡘࡘࡋ
ㄗᕪࢆᢚࠊࡾ࠾࡚࠼㐺ษ࡛ࠋࡿࢀࡽ࠼⪄ࡿ࠶ 
 
㸱㸬ゎᯒணሗࣝࢡࢧᐇ㦂 
 Ẽ㇟ᗇࡢ⌫ゎᯒணሗ࣒ࢸࢫࢩ㸦2012 ᖺ
12 ᭶Ⅼ࡛ࡢ⌧ᴗ࣒ࢸࢫࢩ┦ᙜ㸧ࠊ࠸⏝ࢆ
ゎᯒணሗࣝࢡࢧᐇ㦂ࢵࣜࣈࣁࠋࡓࡗ⾜ࢆ
㔜ࡢᬒㄗᕪඹศᩓ⫼ࡿࡅ࠾ྠࢱ࣮ࢹࢻ
ࡣࡳ 5.0,7.0 21   EE ࣝࣈࣥࢧࣥࠋࡓࡋ
ᗈ⠊ࠊࡾ࠾࡚ࡋᒁᅾࡣศᕸࡢᬒㄗᕪ⫼ࡿࡼ
ᅖ࡛ẼೃᏛⓗ࡞⫼ᬒㄗᕪࡾࡼᑠࡇࡿ࡞ࡃࡉ
Ẽೃࠊࡽࡇࡢࡇࠋ㸦ᅗ␎㸧ࡓࡗࢃࡀ
Ꮫⓗ࡞⫼ᬒㄗᕪࢆ⭾ᙇࢢࣥࢽ࣮ࣗࢳࡿࡏࡉ
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ᅗ 3 ゎᯒணሗࣝࢡࢧᐇ㦂ࡿࡼ 2012 ᖺ 8 ᭶ྠࢱ࣮ࢹࢻࢵࣜࣈࣁࡢࡢணሗ⢭ᗘࡢᑐึᮇ್

RMSE ᙜᐇ㦂┦࣒ࢸࢫࢩᑐ⌧ᴗࠋᕪ㸦ୗẁ㸧㸦%㸧ࡢ㛵ಀᩘ┦࣮࣐ࣜࣀࡧࡼ࠾ᨵၿ⋡㸦ୖẁ㸧ࡢ
ࡾࡼᕥࠋࡍ♧ࢆࡇࡿ࠸࡚ࡋᨵၿࡀணሗ⢭ᗘࡾࡼྠࢱ࣮ࢹࢻࢵࣜࣈࣁࡣ್ࡢṇࠊẚ㍑࡛ࡢ
ᾏ㠃Ẽᅽ850ࠊhPa 㠃Ẽ 500ࠊhPa 㠃㧗ᗘ850ࠊhPa 㠃㢼㏿250ࠊhPa 㠃㢼㏿ࠊࡋ♧ࢆⲔⰍࡣ
༙⌫㸦20oN㹼90oN㸧ࠊ㉥ࡣ⇕ᖏ㸦20oS㹼20oN㸧ࠊ㟷ࡣ༡༙⌫㸦90oS㹼20oS㸧ࡣ⥳ࠊ⌫᳨ࡢド⤖ᯝ
‽᭷ពỈࡀᕪࡢணሗ⢭ᗘࡣ༳ࠋࡍ♧ࢆ 95%࡛᭷ព࡛ࠋࡍ♧ࢆࡇࡿ࠶ 

PSEA T850 Z500 Wspd850 Wspd250
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6

3

0
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0 72 144 216

6

3

0
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0 72 144 216

6

3

0
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6

3

0
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0
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3

0
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0 72 144 216

6

3

0

-3

-6

ࡢࡳ㔜ࡢᬒㄗᕪ⫼ࡣᮏᐇ㦂࡛ࠊࡾ࠾࡚ࡋࢆ
ࡣ 1 ࣮ࢹࢻࢵࣜࣈࣁࠊࡓࡲࠋ࠸࡞ࡽ࡞ࡣ
Ẽೃࡣᒁᡤࡢᬒㄗᕪඹศᩓ⫼ࡢෆྠࢱ
Ꮫⓗ࡞⫼ᬒㄗᕪᇶ࡙ࢫࣥࣛࣂࣥࡃኚᩘ
ࢫࣃࣁࡣᦤືࡢࡑࠊ࡛ୖࡓࡅ࡚ࡋᑐ
 .Clayton et alࡣ௨ୖ2Ⅼࠋࡓࡅࢆࢱࣝࣇ
㸦ඹศ࣮ࣝࢣࢫᒁᡤࠋࡓࡋ⪄ཧࢆ(2013)
ᩓࡢ㔜ࡀࡳ e/1 Ỉᖹࡣ㊥㞳㸧ࡿ࡞ 800kmࠊ
㖄┤ 0.8㸦ᑐᩘẼᅽ㸧ࠋࡓࡋ⌧ᴗ࣒ࢸࢫࢩ
┦ᙜࡢᐇ㦂ࡌྠほ ྠࢆࠊࡋணሗ⢭ᗘࢆ
ẚ㍑ࠋࡓࡋᮇ㛫ࡣ 2012 ᖺ 7 ᭶ 10 ᪥ 00UTC
ึᮇ್ࡽ 2012 ᖺ 9 ᭶ 11 ᪥ 18UTC ึᮇ
್࡛ 6 㛫ࡈゎᯒࡕ࠺ࡢࡇࠊ࠸⾜ࢆ
2012 ᖺ 8 ᭶ྛࡢ᪥ 12UTC ึᮇ್ࡽ 11 ᪥
ணሗࢆィ⟬᳨࡚ࡋドࠋࡓ࠸⏝EnKF ࡚ࡋ
ࡣ LETKF (Hunt et al. 2007)ࡵึࠊ࠸⏝ࢆ
ࡢ 10 ᪥㛫ࡣᦤືࡢࣉࢵࣥࣆࢫࡢᙳ㡪ࢆ⪃
៖4ࠊࡋD-Var ࡞ẼೃᏛⓗࡣ࡚࠸࠾ B ࡳࡢ
ࡣணሗࣝࣈࣥࢧࣥࠋࡓࡋ⟭ィ࡚࠸⏝ࢆ
TL319L60 ࡢ 50 EnKFࠊࡋ࣮ࣂ࣓ࣥ ᒁࡢ
ᡤࡣ࣮ࣝࢣࢫỈᖹ 400kmࠊ㖄┤ 0.4㸦ᑐᩘ
Ẽᅽ㸧タᐃࠊࡋ㐺ྜᆺඹศᩓ⭾ᙇ (Miyoshi 
 ࠋࡓࡋ⏝㐺ࢆ(2011
 ᅗ 3 ࡢᑐึᮇ᳨್ド RMSE ࣐ࣜࣀ
࣮┦㛵ಀᩘࠊ࡚࠸ࡘ⌧ᴗ࣒ࢸࢫࢩ┦ᙜᐇ㦂
ᑐึᮇ୰ᚰࢆ⌫༡༙ࠋࡍ♧ࢆ⋠ᨵၿࡢࡽ
್ணሗ⢭ᗘࡀᨵၿ≉ࠊࡾ࠾࡚ࡋணሗ๓༙࡛
ᅗࠋࡿ࠶᭷ព࡛ィⓗ⤫ࡀᕪࡢࡑࡣ 4 ࢰᑐ
ணሗࡢࢹࣥ RMSE ࠊゎᯒࠋࡍ♧ࢆ⋠ᨵၿࡢ
ணሗࡶ⯡ⓗࡢࢹࣥࢰほ ㏆࠸
ᮾࡢᖏᡂᒙᅪ⇕ࠊ≉ࠋࡿࢃࡀࡇࡿ࠸࡚
す㢼ࢹࣥࢰࡣ࡚࠸ࡘほ ࡃࡁᐤ࡚ࡗ

࠸࡚ࡗῶࡃࡁࡶࢫࣂࡢࢹࣥࢰᑐࠊࡾ࠾
 ࠋ㸦ᅗ␎㸧ࡿ
 
㸲㸬ࡵࡲᚋࡢㄢ㢟 
࣭ࣝࣈࣥࢧࣥ  ὶࡿࡼࢱࣝࣇ࣐ࣥࣝ࢝
ࢆᬒㄗᕪ⫼ࡢ౫Ꮡࢀ 4 ḟඖኚศἲ࡛⪃៖ࡍ
Ẽ㇟ᗇࢆᡭἲࡢྠࢱ࣮ࢹࢻࢵࣜࣈࣁࠊࡿ
⌫ゎᯒ࣒ࢸࢫࢩᐇࠊࡋ⌧ᴗ┦ᙜࡢゎᯒ
ணሗ࣒ࢸࢫࢩணሗ⢭ᗘࡢẚ㍑ࠋࡓࡗ⾜ࢆᑐ
ึᮇ್ࡢணሗ⢭ᗘࡣ༡༙⌫ࢆ୰ᚰ᭷ព
ᨵၿࠊࡾ࠾࡚ࡋᑐࡢࢹࣥࢰほ ࡛ࡶ⯡ⓗ
ᨵၿഴྥࡀぢࠋࡓࢀࡽ 
 ᚋࡿ࡞ࡽࡉゎᯒ࣭ ணሗ⢭ᗘࡢᨵၿࢆ┠ᣦ
࠼⪄ࡀ᪉ྥࡢࡘ࡚ࡅศࡃࡁࠊࡣࡵࡓࡍ
ࡣࡘ୍ࠋࡿࢀࡽ EnKF ⮬㌟ࡢᨵၿ୍࠺ࡶࠊ
ࡋ࣒ࢸࢫࢩྠࢱ࣮ࢹࢻࢵࣜࣈࣁࡣࡘ
ᬒ⫼ࠊࡤ࠼࡚ࡋ⪅๓ࠋࡿ࠶㐺࡛᭱ࡢ࡚
ㄗᕪඹศᩓࡢᒁᡤ᪉ἲࡢኚ᭦ࢀࡽ࠼⪄ࡀ
 ほ┤㖄ࠊࡃከࡀ ほࡢ㠀ṇࠊ≉ࠋࡿ
ሗࡢ㔜ࢆࡳᣢࡘ⾨ᫍ㍤ᗘ ᗘほ ᑐࡍ
ࠋࡿ࠶ࡀవᆅࡢࡋ┤ぢࠊࡣ࡚࠸ࡘᒁᡤࡿ
ᚋ⪅ࠊࡣ࡚ࡋ⫼ᬒㄗᕪࡢ㔜ࡳ 21 ,EE 㐺᭱ࡢ
ࠋࡿࢀࡽ࠼⪄ࡀ࡞⫼ᬒㄗᕪࡢ㔜࠸ࡘࡳ
ᥦࡀ᪉ἲࡿࡍ㐺᭱ⓗື⮬ࢆࢀࡇࠊࡣ࡚
⏝ᚋ㐺ࠊ㸦Bishop et al. 2013㸧ࡾ࠾࡚ࢀࡉ
ࢥ⟭ィࠊࡓࡲࠋ࠸ࡓࡁ࠸࡚ࡋウ᳨ࢆᛶ⬟ྍࡢ
ィࡓࢀࡽ㝈ࡅࢃࡾࠊ㛵ಀࡢணሗ⢭ᗘࢺࢫ
࣓ࣥࡢࣝࣈࣥࢧࣥ࡞୰࡛᭱㐺ࡢࢺࢫࢥ⟭
ࡇࡿࡍウ᳨ࢆࡏࢃྜࡳ⤌ࡢゎീᗘᩘ࣮ࣂ
 ࠋࡿ࠶ᚲせ࡛ࡶ
ࠊࡾࡼྠࢱ࣮ࢹࢻࢵࣜࣈࣁࠊࡽࡉ 
ゎᯒㄗᕪࢆᫎࣝࣈࣥࢧࣥࡓࡋᦤືࢆᚓ
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ᅗ 4 2012 ᖺ 8 ᭶ྠࢱ࣮ࢹࢻࢵࣜࣈࣁࡢࡢணሗ⢭ᗘࡢᑐࢹࣥࢰ RMSE ⌧ᑐࠋᨵၿ⋡㸦%㸧ࡢ
ᴗ࣒ࢸࢫࢩᐇ㦂ࡢẚ㍑࡛ࠊᶓ㍈ࡣணሗ㛫ࠊ⦪㍈ࡣẼᅽࠋࡍ♧ࢆ㉥ࡣணሗ⢭ᗘࡀᨵၿࡿ࠸࡚ࡋ
 ࠋࡍ♧ࢆド⤖ᯝ᳨ࡢ⌫༡༙ࠊᖏ⇕ࠊ⌫༙ࡽẁୖࠊᮾす㢼ࠊ㧗ᗘࠊ Ẽࡽᕥࠋࡍ♧ࢆࡇ

ࣈࣥࢧࣥࢆᦤືࡢࡇࠊࡵࡓࡿࡁ࡛ࡀࡇࡿ
ࣝணሗึࡢᮇᦤື࡚ࡋ⏝ࡶࡇࡿࡍ⪃
ྠࢱ࣮ࢹࢻࢵࣜࣈࣁࠊࡣ࡛≦⌧ࠋࡿࢀࡽ࠼
ึࡢᮇᦤືึࡢ⾜⌧ࡣᮇᦤືసᡂᡭἲ࡛
ࡀ⋠ᡂ㛗ࡢᦤືࡾࡼሙྜࡓ࠸⏝ࢆSVἲࡿ࠶
ᑠࡀࡇ࠸ࡉㄢ㢟࡛ࠋࡿ࠶ᚋࠊࡣSV ࡢ
ࡁ࠸࡚ࡋウ᳨ࢆ⊫㑅ᢥࡓࡵྵࢆࡏࢃྜࡳ⤌
 ࠋ࠸ࡓ
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