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╜Ἀׁשṅ Ӓ ᵫ ῶ 

Мѝ֤  
ᵂ ἤ щ Ἠ ה ὑủвѐ⇔щ Ṇ ᾼ
ϩ ᾓиέ 

 MOTC-CWB-99-2M-07 

ѻ  ӻ МҶ ᶝ 

ᴩ  Ӵү Є  

ᴩ 99 ⇔ד ד99  3ѣ 8ѡᴟ ד99 12ѣ 31ѡ 

Ӑ  

( ᴯȸϾа)  
880 

ᴩ ⇔ 
ứɎ˖ɏ Ɏ˖ɏ ѩ Ɏ˖ɏ 

100 100 0 

ќӣ 
ứ(Ͼа)  (Ͼа)  ќӣ Ɏ˖ɏ 

880 880 100 

ṅϢשׁ  

ѻ═Ϣ Ầ֝ѻ═Ϣ ׁשṅᵗ  

 ╡  ₇  

ᵫ  185 ṿӣ ṕ Мѝ 

М ѝ  

ủв ɎIntraseasonal Oscillationɏ 

Ӕӻẗ ɎEmpirical Orthogonal Functionɏ 

֣ ɎEigenvectorɏ 

 ṅӭᾼשׁ

Ӑ ӭᾼⱢ∂Ӵủвѐ⇔щ Ṇ ᾼ ה иέЏ

ẓȲW Ɫ ᵧ МҶ ᶝ щ ᵂ Ἠה

ה ὑủвѐ⇔щ Ṇ ϩȲṳ щ Ἠ

ᵂ ה Ḃ ủвщ ᾼ ᴩȲ ҏẓ ∂

ȴ 

 Ὠכṅשׁ

Ϛȳ ה ӂᶁȳ 30-60щ ὨȲ

pattern correlation NRMSEѩ Ȳ 200hPa ֣

ᾼ ֻȲ ​ ᾼ ȴ֯Ẓ ECHAM5

CWB/GFS ѩה ϱȲECHAM5ѩ CWB/GFSᾼ Ὠ

ֻȴֽҒϱ ᾼᵂӣȲECHAM5_OPGᾼ Ὠ ֻȲ

GFS_CFSᾼ Ὠ ȴ 

ϡȳ֯ ֙⇔◦ ᴫҖыӂ◦ủв ᴩ֮ Ἤ ᾼủв

иέ ӱȲ Ϡ֯2004ד ủ ȲGFSצ ҏ30- 60

щ ПҵȲẔ ủ ᶁה ᾎצ

30- 60щủв ȴ 

Ϯȳ Ṛ  Ὼᾼᾌ иέ Ȳ Ϡ֯ ҍủד2004 Ȳ

GFS_CFSȳGFS_OPG ECHAM5_OPGצ ҏ 30- 60щὧ
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ᴫ ҵȲẔ ủ ᶁה ᾎצ

30- 60щὧ ủв ȴECHAM5ה ủвὧ

ὨЛὙ Ȳ֣ᴫ Ὑ ȴ 

ҳȳɔ ӣ OLR Ӕӻẗ иέủв ֯ ֮ ᾼ

Ὲ ᴩ ἤȲ ֯ ֙⇔◦ ᴫҖыӂ◦֮

Ȳủв ♄ Ɏֽ ҍủד2003 ד2004 ủɏȲ

› 2 ֣ Ἤ ᾼ ếϷ ЄȲᴖủв

ӱủв Л♄ Ɏֽ 2003 ד ủ 2004

‹ҍủɏȲד 2 ֣ Ἤ ᾼ ếϷ ЊȲ

ӱủв ᾼѻ Ὲ ủв ᾼ♄ ⇔

ᴖҒ ȲϷ ╥ ủв Ȳѻ Ὲ ᾼ

Ϸ Ȳ ᾼ ЄȲᴖѹὧ ἨҖ Ϸ

Ὑ ȴ ҳ ᾼה иέМȲ Ϡ GFS_CFSצ

ᴿᾼ ἤҵȲẔ Ϯ ṳה ᴿ ἤȴЛ Ȳ֯ 2003

ד ד2004 ủȲ֯⁮Ṹ֮ GFS ECHAM5 ᶁה

צ ҏủв Җ ȴ 

Хȳᵛ ֵ ủв ╓ ɎRMM Indexɏ ӣצẔ ạȲ

ủв Ȳv ֵ ủв ╓ ᾎ

צ ч ủв Ὲ ȴЛ ȲֽὨ Ϛ

OLRᾼ EOFѩ Ȳ 30- 60щ ᾌᾼֵ EOFᾼ›

Ẓ ֣ Ἤ ᾼ ᵓӣ 30- 60 щ ᾌ OLR

Ϛ ᾼ ẃᾼЄȲ ӱҒϱ 850hPa ֣

200hPa ֣ ᾼ ֥ᵂӣ∟Ȳ30- 60щֵ ủв

╓ Ḇ Ґ ᾘ Ṛ  Ὼὧ ᾼủв ȴ 

гȳᵓӣֵ Ӕӻẗ иέ ה Ὠ ӱȲ ╥ҍủ

Ἠ ủȲủв ἨЛ Ȳ ה ᾎצ ᾘ

Ṛ ֮ ᾼủв ὧ ȴἬѿȲῴḔᵓӣ

ֵ ủв ╓ ẃиέ 2004 ủ ᴫҖыӂ◦֮

ᾼӢכ ủв ᾼ …Ȳ ὨṳЛ ȴ 

☼ṅשׁ Ὑ  ֽϯȸ 
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ẓ ӣ

ᶮ 

ӐׁשṅἬṿӣᾼ CLIVAR ᴷủв ᾼ ה и

έᶾ Ȳ ϱ Ѡ֣ה ᶝϢ ᵫ ҵȲṳ

ה иέ ԏכ Ȳ ẁ ᶝד Ϣ ═ иέ

ṅȲשׁ ᵓӐׁשṅᶾ ὨȲכ ὑ ᶝ иέᵂ

МȲ ϚḔ с ᶝ ủв иέ ϩȲᵂⱢиέ

Ḃ Ἠᵂ ה ᴕȴ 

Ḇ Ὑ  

∟ ֪  

∂

( ḆἨ ∟

П֪ )  

 

(ѿϯ ԓѝ ᵫ)  
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ᵂ ἤ щ Ἠ ה ὑủвѐ⇔щ Ṇ 

ᾼ ϩ ᾓиέ 

 

 

Ӑ ӭᾼⱢ∂Ӵủвѐ⇔щ Ṇ ᾼ ה иέЏẓȲW Ɫ ᵧ

МҶ ᶝ щ ᵂ Ἠה ה ủвѐ⇔щ Ṇ ϩȲṳ

щ Ἠ ᵂ ה Ḃ ủвщ ᾼ ᴩȲ ҏẓ ∂

ȴ 

Ӑׁשṅᵓӣּר о ṅשׁ ɎCLIVARɏủв Џᵂ

ᾼủв ᴷ ѠᾎȲиέ ד2003 ủȳҍủц ד2004 ủȳҍủȲѩ

ủв ♄ Л♄ ủ ȲNCEP иέц GFS_CFSȳGFS_OPGȳEC5_CFS

EC5_OPGҳ ה ᾼ OLRȳ ​ ȳ850hPa ֣ 200hPa

֣ Ȳ ᴷ ה ủв ᾼ ϩȴ 

ῴḔиέ Ὠ ӱ ה ὑ ӂᶁ ᾼ Ȳѿ200hPa ֣

ᾼ Ȳֻ ​ ᾼ ȲCWB/GFS ECHAM5 ѩדה ȲѿECHAM5

Ὠ ֻȲֽѩ ҳ ה ὨѿECHAM5_OPG Ṿȴ ה ὑ

ủв ѐ⇔ᾼῈ ὧ ᾼ ϩЛṾȲЛ Ȳ֯2003ד 2004

ד ủȲ֯⁮Ṹ֮ GFS ECHAM5 צᶁה ҏủв Җ ȴ 

 

Abstract 

The objective of this project is to set up diagnostics tool and to understand and 

present the intraseasonal variability and predictability in the CWB operational 

numerical weather prediction model or climate prediction model. Suggestions on 

modelôs further improvement will be also proposed. 

850hPa zonal wind, 200hPa zonal wind, precipitation and OLR from prediction of 

CWB/GFS and ECHAM5 climate models driven by CFS/SST and OPG/SST are 

compared with those from NCEP reanalysis in summer and winter of 2003 and 2004 

with diagnostics for objectively evaluating the MJO developed by the US-CLIVAR 

MJO working group.  

The preliminary result shows better simulation of ECHAM5_OPG in mean state 

and variance. Both models show worse simulation of eastward moving but better 
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simulation of northward moving in South Asia during 2003 and 2004 summer. 

М ѝ ֿȸ 

ủв ɎIntraseasonal Oscillationɏȳ Ӕӻẗ ɎEmpirical Orthogonal 

Functionɏȳ ֣ ɎEigenvectorɏ 
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ȳ›ṕ 

Madden and JulianɎ1971ȳ1972ɏиέ 1957̡ Ṛד1967 ыӂ◦ Ὼ ֣

Ȳ ẓצ 40~50щȳ ᵅ ☼ чדᴯцᴴ ᴩ╦ѐ⇔ ☼♄

֣ὧ ᴩᾼ ἤȴMadden and JulianɎ1994ɏế Hendon and SalbyɎ1994ɏ

ҏủв ╥Ϛ ֣ὧ ᴩᾼɦ ֣ ☼ ɧȲẔ ȳᵅ ☼ ᾼ ֣ ɦ

ɧȴ֯ ☼ ȲẔ Ҡѿᾘ Ṛ ԓ֯ד М ᴩȷ֯ᵅ ☼ Ȳ

Ẕ ⁄ᶝ ֯֙⇔◦ếᴫыӂ◦ȴױϚṆ Ἤᴴ ☼♄ ֯֙⇔◦ϱ

Ȳṳὧ ᴟᴫыӂ◦֮ Ȳ ☼♄ Ἤᴴ ᾼ Ѭ ӂ֯ẞ ѡ  Ὼᾼ

ᵐѬ ȴ ủ Ȳủв Ϡẓצὧ ПҵȲ֯ ֙⇔◦֮

ẓצҖ ɎHsu et al.,2004 ɏȲ֯ ᴫҖыӂ◦֮ ẓ֣צᴫҖ ᴩ

ɎHsu and Weng,2001ɏȴ 

ҟ ה   Ȳ ὨЛṾᾼ ֪ПϚȲ╥ ủ

в ᾼ ὨЛֻȲἬѿȲⱢϠḂ ᾼה ὨȲӇԒḂ

ủв ᾼ ȴⱢϠ ᶝ GFS ECHAM5 ה ủв

ϩȲӐׁשṅв ᴕּר оц ṅשׁ ɎClimate Variability and 

Predictability Research Program Ȳѿϯ CLIVARɏủв Џᵂ ɎMJO 

Working GroupȲѿϯ MJOWGɏ ᾼ ѠᾎȲиέNCEP иέ

ᾼủв ἤȲ ѿ ᴷ ᶝ ה MJO ϩȴ 

Ӑׁשṅṿӣ ᶝGFS ECHAM5Ẓ CFS֯ה OPGẒ Л֝

ϯȲ ӢᾼGFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPG ҳ

ᾼOLRȳ ​ ȳ850hPa ֣ 200hPa ֣ Ȳ NCEP иέ֝ד

ẃѩ Ȳ ֯ה ủ ҍủцủв Л ủ Ȳ ה

ủв ᾼ ϩ ȴ 

ȳׁשṅӭᾼц  

Ӑ ᾼӭᾼⱢ∂Ӵủвѐ⇔щ Ṇ ᾼ ה иέЏẓȲW Ɫ ᵧ

МҶ ᶝ щ ᵂ Ἠה ה ὑủвѐ⇔щ Ṇ

ϩȲṳ ᵂ ה Ḃ ủвщ ᾼ ᴩȲ ҏẓ ∂ ȴ 

ȳṿӣ  ṅѠᾎשׁ

Ϛȳṿӣ  

Ӑ ᵫṿӣ Ɫ NCEP/NCAR иέᾼ 850hPa 200hPaᾼ ֣

Ɏѿϯ U ɏȳῶ ​ ɎMean Daily Precipitation Rate at Surfaceɏ

NOAA Interpolated Outgoing Longwave Radiation (ѿϯ OLR)Ȳ ה Ɫ

ᶝ ẁᾼ GFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼҳ

ה ᾼ850hPa 200hPa ֣ ȳ ​ OLRȴGFS_CFSȳGFS_OPG
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Ɫ ᶝᵓӣ NCEP/GFS CWB/OPG Ἤ ᾼ CWB/GFS ה

ȴECHAM5_CFS ECHAM5_OPGⱢ ᶝᵓӣ NCEP/GFS

CWB/OPG Ἤ ᾼ ECHAM5 ה ȴ 

GFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPG ҳצ Ȳ

иᵑⱢ דȳ2004ד2003 ủɎгѣȳϝѣ ϥѣȲѿϯ JJAɏ ҍủɎ12

ѣȳ1ѣ 2ѣȲѿϯ DJFɏȲ ủῴỞ Ɫ 4ѣԌ ∟ 10щȲи

ᵑⱢ 4ѣ 22ѡ 12Zᴟ 4ѣ 31ѡ 12ZȲԚצ 10 RunȲḕ Run ⱢϚ memberȲ

Ϛ ủ Ԛצ 10 memberȲиέ  ⇔Ɫ 92щȲᶁ 6ѣ 1ѡᴟ 8ѣ

31ѡȴᴖҍủῴỞ Ɫ 10ѣԌ ∟ 10щȲиᵑⱢ 11ѣ 21ѡ 12Zᴟ 11

ѣ 30ѡ 12ZȲԚ 10 RunȲϚ ủ Ԛצ 10 memberȴиέ  ⇔Ɫ

90щɎ2004ד 12ѣᴟ ד2005 2ѣɏἨ 91щ(2003ד 12ѣᴟ ד2004 2ѣ)ȴ 

ᵫМ иέủ ӂᶁ Ȳṿӣḕ memberᾼủ ӂᶁ

ӂᶁҵȲẔכ֥ иᾼиέᶁṿӣ 10 memberᾼṆ ӂᶁ ȴ 

֯ѩ ủ ҍủ Ȳиᵑṿӣ 4 ѣ 10ѣ Runᾼ ֪Ȳ╥Ɫ ֥ṿӣ

NCLɎNCAR Command Languageɏᾼ ᾌѠᾎ Lanczos Filtering Ȳ֪Ɫ֯

ṿӣ Lanczos Filtering ȲⱢḖ ẞ Ṿ ᾌ ὨȲӇ ֯ ›∟֢ Ϛ

ѣᾼ ȴ 

ϡȳиέѠᾎ 

Миέ ӣиέѠᾎȲѻ ᴕ Wheeler and HendonɎ2004ɏȳ

Waliser et al Ɏ2009ɏ Kim et al. Ɏ2009ɏ ἬṿӣиέѠᾎȴֽиέủ

ӂᶁ ȳ иᵉȳ ד₤ ɎPattern Correlation ɏ оᶁѠ

ɎNormalized RMSEȲѿϯ NRMSEɏȳf®µ¬ĵ««¤±>Diagramȳ иέȳᾌ

ɎWavenumber -  Frequency Spectra ɏȳ Ӕӻẗ ɎEmpirical Orthogonal 

Function Ȳѿϯ EOFɏ Ἃ ד иέ ᴯῈד иέɎPhase Space 

Diagramɏ ȴиέ ה ὙҠ ᴕּר о ṅשׁ ɎThe U.S. 

Climate Variability and Predictability Research Program Ȳ CLIVAR)

ủв Џᵂ ɎUS- CLIVAR MJO Working Groupɏ֯ NCL ϱἬ ẁᾼ

Ɏhttp://www.ncl.ucar.edu/Applications/mjoclivar.shtml ɏȴ 
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ȳẓ  Ὠכ

Ϛȳủ ӂᶁ 

ɎϚɏOLR 

1ȳ 2ȳ 3 4иᵑⱢ ד2003 ủȳ2004ד ủȳ2003דҍủȳ

ҍủᾼד2004 OLRủ ӂᶁ ȴѩ 1М NOAA GFS_CFSȳGFS_OPGȳ

ECHAM5_CFS ECHAM5_OPGᾼ OLR ủ ӂᶁ Ȳ GFS_CFS

GFS_OPG֯ ᴫҖЄᴫ◦ OLR ЊȲ ӱ ☼ ὒ ȴᴖ ECHAM5_CFS

ECHAM5_OPGᾼ OLR ֯⁮ √  Ὼ ЄȲ ӱ ☼ ȴ

NOAAȳGFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPGҳ Җ֯ה

ыӂ◦ϱᾼ OLR ᴯ ὧȲṿᴫҖыӂ◦ ϱҏ Єѐ⇔ OLR ᵅ

Ȳ Ὑ Җыӂ◦ᾼ֯ה ὧȲṿ ☼֯ᴫҖыӂ◦ ȴᴖ

ECHAM5_CFS ECHAM5_OPG֯ ҖЄᴫ◦ᾼῶ ѩGFS_CFS GFS_OPG

ֻȴ 

2 Ɫ ד2004 ủ NOAA GFS_CFSȳGFS_OPGȳECHAM5_CFS

ECHAM5_OPGᾼ OLRủ ӂᶁ ȴѩ 2М ה ὨȲ

1ᾼ Ὠ ȴRẔМ ECHAM5_CFS ECHAM5_OPG֯⁮ √  ῺӼ

ҏ ☼ ю Ȳ ӱ ױ֯ה ҏ Лᵓ ☼ᾼ ἤȴGFS_CFS

GFS_OPG֯ ױ Ӽצ ᴿ ὨȲЛ Л ȴ 

3 Ɫ ҍủד2003 NOAA GFS_CFSȳGFS_OPGȳECHAM5_CFS

ECHAM5_OPGᾼ OLRủ ӂᶁ ȴ 3МȲGFS_CFS GFS_OPG֯ Ṛ ὧ

ыӂ◦ Мּר☺֮ צ ᾼ ☼Ȳᴖ ECHAM5_CFSȳECHAM5_OPG

ᾼ Ὠ ῺȴЛ ECHAM5_CFS ECHAM5_OPG֯Ṛ Мыӂ◦

Ṛ Єᴫ◦ϱᾼ ☼ ȴ 4ᾼ Ὠ ῺȴЛד3 ȲGFS_CFS֯ 2004

ҍủ֯֙⇔ҙד ȳụҒἮ ȳᴫҖыӂ◦ ᴫҖЄᴫ◦⁯ҏ ☼ ὒ

ᶮȲ ὨҏϤꜙЄȴ 

Ɫѩ ה ᾼủ ӂᶁ ᴿ⇔Ȳᶺד 1 ᴟ 4

ᾼ ה Pattern Correlation NRMSEȴ Pattern 

Correlation Є Ȳῶӱ ה ᴿȲᴖד NRMSE Њ Ȳῶӱ

ה ᾼ ЊȴPattern Correlation NRMSEἬậᾼ ᶁ

ⱢɎ30ïS-30ïN,0ïE-0ïW)ȲRMSE ᾼ о╓ᾼ╥ ѿ ᾼϚ

ȴ 5Ɫ ד2003 ủȳҍủ ד2004 ủȳҍủ NOAA OLRủ ӂᶁиᵑ

GFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ OLRủ ӂᶁ֯

Ɏ30ïS-30ïN,0ïE-0ïW)֮ Ἤ ᾼ Pattern Correlation NRMSE ȴ֯ ד2003

ủɎ 5aɏ ȲECHAM5_CFS ECHAM5_OPGᾼ Pattern Correlation Ɫפּ

0.8Ȳᴖ GFS_CFS GFS_OPGּפⱢ 0.75Ȳ ӱ ECHAM5_CFS ECHAM5_OPG

ᾼủ ӂᶁ ῶ GFS_CFS GFS_OPGֻϚ Ȳᴖѹ ECHAM5_CFS
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ECHAM5_OPGᾼNRMSE Ɫפּ 0.75ȲϷ GFS_CFS GFS_OPGᾼ 0.9ⱢЊȴ

֝ ѩ 2004 ד ủɎ 5cɏȲӼצ ᴿᾭᾓȲẔМ ECHAM5_OPGϭ

ECHAM5_CFSֻϚ ȴѩ ד2003 ҍủȲד2004 ҍủɎד2003

5bɏ Ȳҳ ᾼῶה Ὼȷᴖד ҍủɎד2004 5dɏ Ȳҳ ᾼῶה צ

Є ȲẔМ ECHAM5_OPGᾼ Pattern Correlation Ȳѹ NRMSEϷ

ᵅȲ Ὠ Ȳᴖ GFS_CFSᾼ Pattern Correlation ᵅȲѹ NRMSEϷ ЄȲ

Ὠ ȴ 

Ɏϡɏ​  

6ȳ 7ȳ 8 9иᵑ╥ ד2003 ủȳ2004ד ủȳ2003דҍủ

​ҍủᾼד2004 ủ ӂᶁ ȴѩ ד2003 ủɎ 6ɏҳ ה Ȳ

ҳ ​ᾼה ֯⁮ ᴫҖыӂ◦ᾼ​ ᶁ юȲᴖ֯ụҒἮ Ὼᾼ​

⁯ ֵȴ֯ ד2004 ủɎ 7ɏ ὨϷ ᴿȴױҵȲGFS_CFS GFS_OPG֯

Ṛ ᴫ֙⇔◦ϱᾼ​ Ϸ ⱢЄȴ֯ ҍủɎד2003 8ɏ ȲGFS_CFS

GFS_OPG֯ ⁮‍ вṸ Ὼצ Єᾼ​ Ȳᴖ

ECHAM5_CFS ECHAM5_OPG Ɏ֯EQ,170Eɏ Ὼצ Єᾼ​ ȴ2004

ҍủɎד 9ɏ ȲGFS_CFS֯⁮ ȳМ⁮ҙ ụҒἮ  Ὼᾼ ​ ֵȲ

Єȴᴖ ECHAM5_CFS֯⁮ ᴫҖыӂ◦ᾼ ​Ϸ ֵȴЛ Ȳ

GFS_OPG ECHAM5_OPG⁯ḥצ Ȳ ӱ Ҡ CFS OPG

צ ȴ 

10Ɫ ד2003 ủȳҍủ ד2004 ủȳҍủ NCEP иέ ​ ủ

ӂᶁиᵑ GFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ ​

ủ ӂᶁ֯Ɏ30ïS-30ïN,0ïE-0ïW)֮ Ἤ ᾼ Pattern Correlation NRMSE

ȴ֯ ד2003 ủɎ 10aɏ ד2004 ủɎ 10cɏȲ GFS_CFS GFS_OPG

ᾼ Ὠѩ ECHAM5_CFS ECHAM5_OPG ֻϚ ȴЛ ֯ ҍủד2003

Ɏ 10bɏ ȲECHAM5_CFS ECHAM5_OPG⁄ ѩ GFS_CFS GFS_OPG

ֻϚ ȴ֯ ҍủɎד2004 10dɏ Ȳ ​ ᾼ Ὠ OLRɎ 5dɏᾼ

ὨדῺȲECHAM5_OPG GFS_OPGᾼ Pattern Correlation NRMSE ᶁ

ECHAM5_CFS GFS_CFSᾼ Ὠ ȴֻ ֪Ҡ ╥ECHAM5_CFS GFS_CFS

⁮֯ה ȳМ⁮ҙ ụҒἮ  Ὼᾼ ​ ֵ  ȴכ

ɎϮɏ850hPa ֣  

11ȳ 12ȳ 13 14иᵑ╥ ד2003 ủȳ2004ד ủȳ2003דҍ

ủ ҍủᾼד2004 850hPa ֣ ủ ӂᶁ ȴиέ ד2003 ủɎ 11ɏȲ

GFS_CFS GFS_OPG֯  Ἦᵄ  Ὼצ ᴫ Ȳᴖ֯⁮ Ȳҳ ה

ᾼᴫ ᶁЛὙ ȴ֯ ד2004 ủɎ 12ɏϷצ ᴿ ᾓȴ֯ ҍủɎד2003

13ɏȲҳ ה ὨדῺᴿȲᴖ ҍủɎד2004 14ɏ ȲGFS_CFS

GFS_OPG֯Ṛ ֙⇔◦ᾼ 850hPa ֣ᴫ ȲѹҖыӂ◦ 30ïN  Ὼ

850hPa ֣ᴫ Ȳᴖ GFS_CFS ECHAM5_CFS֯Ṛ ὧыӂ◦ҏ

ᴫ ȴױҵȲGFS_CFS GFS_OPG֯ ⁮ҙ 40ïS850hPa ֣ᴫ ȴ
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ᴖṕȲECHAM5_OPGᾼ Ὠ  Ὼȴד

15Ɫ ד2003 ủȳҍủ ד2004 ủȳҍủ NCEP иέ 850hPa

֣ ủ ӂᶁиᵑ GFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPG

ᾼ 850hPa ֣ ủ ӂᶁᾼ Pattern Correlation NRMSE ȴѩ ד2003

ủɎ 15aɏ ד2004 ủɎ 15cɏȲ ECHAM5_CFS ECHAM5_OPG

ᾼ Ὠѩ GFS_CFS GFS_OPG ֻϚ Ȳѹ Pattern Correlationᾼד …

ᶁ֯ 0.8ѿϱȴ֯ ҍủɎד2003 15bɏȲECHAM5_CFS ECHAM5_OPG

ᾼ ὨϷѩGFS_CFS GFS_OPG ȴֻ֯ ҍủɎד2004 15dɏȲ 850hPa

֣ ᾼ Pattern Correlation NRMSE ὨȲ OLRɎ 5ɏц ​ Ɏ

10ɏᾼ ὨדᴿȲECHAM5_OPGᾼ Ὠ ֻȲGFS_CFSᾼ Ὠ ȴ 

Ɏҳɏ200hPa ֣  

16ȳ 17ȳ 18 19иᵑ╥ ד2003 ủȳ2004ד ủȳ2003דҍ

ủ ҍủᾼד2004 200hPa ֣ ủ ӂᶁ ȴ֯ ד2003 ủɎ 16ɏȲ

GFS_CFS GFS_OPG֯ ὧыӂ◦ϱᾼ 200hPa ֣ὧ ȲЛ ֯Ṛ

ᴫыӂ◦ὧ ⁯ Ȳᴖ ECHAM5_CFS ECHAM5_OPG֯ ‍☺ϱᾼὧ

ȴ2004ד ủɎ 17ɏᾼ Ὠ ד2003 ủɎ 16ɏדᴿȴ2003דҍ

ủɎ 18ɏGFS_CFS GFS_OPG֯ Җ☺רּ⁮ 200hPa ֣ὧ ЛὙ Ȳᴖ

ECHAM5_CFS ECHAM5_OPG֯Ṛ ֙⇔◦ϱᾼ 200hPaὧ ЛὙ ȴ2004

ҍủɎד 19ɏȲGFS_CFS֯ ֙⇔◦ϱᾼ 200hPaὧ ѹᴯ ҖȲѹ

ὧыӂ◦ϱϷҏ 200hPaὧ Ȳᴖ ECHAM5_CFS ECHAM5_OPG

֯Ṛ ֙⇔◦ϱᾼ 200hPaὧ ЛὙ ȴ 

20Ɫ ד2003 ủȳҍủ ד2004 ủȳҍủ NCEP иέ 200hPa

֣ ủ ӂᶁиᵑ GFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPG

ᾼ 200hPa ֣ ủ ӂᶁᾼ Pattern Correlation NRMSE ȴ2003ד ủɎ

20aɏȳ2003דҍủɎ 20bɏ ד2004 ủɎ 20cɏᾼ Pattern Correlation

ᶁ ὑ 0.9Ȳ֯ ד2003 ủɎ 20aɏꜙ ᴟ 0.95ȲҠ ҳ ה ᾼ 200hPa

֣ NCEP иέ ᾼ 200hPa ֣ ‍⇔ᴿד ȴЛ Ȳ֯ 2004

ҍủɎד 20dɏȲҬצ GFS_OPGȳ ECHAM5_OPGᾼ Pattern Correlation ᶁ

ὑ 0.9ȲGFS_CFS ECHAM5_CFSᾼ Pattern Correlation ᶁᵅὑ 0.5Ȳѹ

NRMSE ЄȲ ӱṿӣ CFS ᾼ 200hPa ֣ NCEP иέᾼ

200hPa ֣ Єȴ 
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ϡȳ  

ɎϚɏOLR 

21ȳ 22ȳ 23 24иᵑⱢ ד2003 ủȳ2004ד ủȳ2003דҍ

ủȳ2004דҍủᾼ OLR ȴ֯ ד2003 ủɎ 21ɏȲ NOAA ᾼ OLR

Ɏ 21aɏҠṓ Є ѻ иᵉ֯ᴫҖыӂ◦ȳ֙⇔ҙ ȳụҒἮ Ṛ

ὧ֙⇔◦Ȳᴖ GFS_CFS GFS_OPG֯ ụҒἮ  Ὼ OLR юȲᴖ֯

 Ἦᵄҙ ɎEQȲ160ïWɏ Ὼ⁯ ЄȴECHAM5_CFS ECHAM5_OPG֯

⁮ √  Ὼᾼ ᶁ ЊȲᴖ֯Ɏ20ïNȲ160ïEɏ Ȳ Єȴѩ

ד2004 ủɎ 22ɏᾼ ὨȲ ד2003 ủɎ 21ɏדᴿȴ 

ҍủɎד2003 23ɏȲ NOAA ᾼ OLRɎ 23aɏҠṓ Є ѻ

иᵉ֯ ◦Є ȳ ⁮֙⇔◦ ⁮ыӂ◦ ѡ  ῺȲҖҙ ᾼ OLR

юȴЛ ȲGFS_CFS GFS_OPG֯ Җҙ ֮ ⁯ҏ ᾼ OLR

Ȳᴖ ECHAM5_CFS ECHAM5_OPG֯Җҙ ὧыӂ◦Ӽҏ Є

ᾼ OLR ȲЛ Ȳ֯Ṹ☺֮ OLR Ὠ Ὼȴѩ 2004

ҍủɎד 24ɏᾼ Ὠ ҍủɎד2003 23ɏדῺȲ Ϡ ECHAM5_CFS֯ụ

ҒἮ ⁮ ҏ OLR Пҵȴ 

25Ɫ ד2003 ủȳҍủ ד2004 ủȳҍủ NOAA ᾼ OLR и

ᵑ GFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ OLR ᾼ

Pattern Correlation NRMSE ȴѩ ד2003 ủɎ 25aɏȳ2003דҍủɎ

25bɏ ד2004 ủɎ 25cɏȲ ECHAM5_CFS ECHAM5_OPGᾼ Pattern 

Correlation ᶁ GFS_CFS GFS_OPGⱢЄȴ֯ ҍủɎד2004 25dɏȲ

ECHAM5_OPGᾼῶ GFS_CFSȳGFS_OPG ECHAM5_CFSᾼ Ὠֻȴ 

Ɏϡɏ​  

26ȳ 27ȳ 28 29иᵑⱢ ד2003 ủȳ2004ד ủȳ2003דҍ

ủȳ2004דҍủᾼ​ ȴ2003ד ủɎ 26ɏ ȲGFS_CFS GFS_OPG

֯ụҒἮȳṚ ᴫ֙⇔◦цМּר☺ Ὼᾼ​ ЄȲECHAM5_CFS

ECHAM5_OPG⁄֯ụҒἮ ῺϷצ Є​ ȴNCEPɎ 26aɏ֯ √

 Ὼצ Є​ ȲЛ ֯ GFS_CFSȳGFS_OPGȳECHAM5_CFS

ECHAM5_OPGҳ ​ה ᶁ юȲяẔ╥GFS_CFS GFS_OPGȴ2004

ד ủɎ 27ɏᾼ Ὠ ד2003 ủɎ 26ɏ ᴿȴ ​ה Є Ȳ

​ ủ ӂᶁ Ɏ 6 7ɏȲ ​ Ϸ ֵȴ 

ҍủɎד2003 28ɏGFS_CFS GFS_OPG֯ ◦Є  Ὼ​ צ

Є Ȳ2004דҍủɎ 29ɏ ȲGFS_CFS֯ ụҒἮ ȳМ⁮ҙ ᴫ

 Ὼҏ ​ Є ȲGFS_OPG⁄֯ ◦Є ​ צ Є

ȲECHAM5_CFS֯⁮ √  Ὼ​ צ Єȴ 
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​ иέ Ȳ֝ ṿӣ CFS ȲGFS ECHAM5 ụҒἮ֯ה ȳ

⁮ ὧыӂ◦ Ὼᶁҏ Є​ ​ ȲЛ Ȳ ṿӣ֝Ϛ OPG

ᾼ GFS ECHAM5 ȲGFS_OPG֯ה ◦Є ҏ Є ​ ȲЛ

ȲECHAM5_OPG⁯ЛὙ ȴ ӱȲ ​ ᾼ …Ȳ֯Л֝ вᾼה …

Л╥Ṫ ᾿ ȴ 

30Ɫ ד2003 ủȳҍủ ד2004 ủȳҍủ NOAA ᾼ ​ и

ᵑ GFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ ​

ᾼ Pattern Correlation NRMSE ȴѩ ד2003 ủɎ 30aɏȳ2003דҍủ

Ɏ 30bɏȳ2004ד ủɎ 30cɏ ҍủɎד2004 30dɏȲECHAM5_CFS

ECHAM5_OPGᾼ Pattern Correlationᶁ GFS_CFS GFS_OPG Ȳѹ NRMSE

Ϸѩ ЊȲ ӱ ECHAM5_CFS ECHAM5_OPGᾼ ​ Ὠ

ֻȴ֯ ד2003 ủɎ 30aɏȳ2003דҍủɎ 30bɏ ד2004 ủɎ 30cɏȲ

ECHAM5_CFS ECHAM5_OPGᾼ −ЊȲЛ ֯ ҍủɎד2004 30dɏȲ

ECHAM5_OPGὙ ὑẔ҃Ϯ ᾼה Ὠȴҍủᾼ Ὠ ủֻȴ 

ɎϮɏ850hPa ֣  

31ȳ 32ȳ 33 34иᵑⱢ ד2003 ủȳ2004ד ủȳ2003דҍ

ủȳ2004דҍủᾼ 850hPa ֣ ủ ȴ֯ ד2003 ủɎ 31ɏȲ

GFS_CFS GFS_OPG֯ Җҙ ‍☺  Ἦᵄ  Ὼᾼ 850hPa ֣

ЄȲᴖ֯ √  Ὼᾼ 850hPa ֣ ЊȲᴖ ECHAM5_CFS

ECHAM5_OPG֯Ҽᾜ  Ὼҏ ᶝ Є ȴ2004ד ủɎ 32ɏᾼ

Ὠ ד2003 ủɎ 31ɏדᴿȴNCEP иέ 850hPa ֣ ֯ √

ὧ ◦ ЄȲЛ ȲGFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPG

ҳ ᶁה Њȴ 

ҍủɎד2003 33ɏ ȲGFS_CFSȳECHAM5_CFS ECHAM5_OPG֯

Җыӂ◦М ⇔Ɏ160ïWɏ Ὼᾼ 850hPa ֣ Єȴ2004דҍủɎ

34ɏȲGFS_CFS֯ М⁮ҙ ᴫ  Ὼצ Є 850hPa ֣ ȴ 

ѩ ד2003 ủȳҍủ ד2004 ủȳҍủ NOAA ᾼ 850hPa ֣

иᵑ GFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ 850hPa

֣ ᾼ Pattern Correlation NRMSEɎ 35ɏȴ֯ ד2003 ủɎ

35aɏȳ2004 ד ủɎ 35bɏ 2003 ҍủɎד 35cɏȲECHAM5_CFS

ECHAM5_OPGᾼ Pattern Correlationᶁ ὑ GFS_CFS GFS_OPGȴ֯ 2004

ҍủɎד 35dɏ ȲECHAM5_OPGᾼ Pattern Correlation NRMSE Ὠ Ȳ

GFS_CFSᾼ Ὠ ȴ 

Ɏҳɏ200hPa ֣  

36ȳ 37ȳ 38 39иᵑⱢ ד2003 ủȳ2004ד ủȳ2003דҍ

ủ ҍủᾼד2004 200hPa ֣ ȴ֯ ד2003 ủɎ 36ɏ Ȳ
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GFS_CFS GFS_OPG֯ ѡӐ Җּר☺ Ὼ 200hPa ֣ ЄȲ

ᴖ ד2004 ủɎ 37ɏ Ὠ ᴿ ד2003 ủɎ 36ɏȴ2003דҍủɎ 38ɏ

ҍủɎד2004 39ɏȲGFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPG

NCEP 200hPa ֣ ᾼῈ ᴿȲד ЛЄȴ 

ѩ ד2003 ủȳҍủ ד2004 ủȳҍủ NOAA ᾼ 200hPa ֣

иᵑ GFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ 200hPa

֣ ᾼ Pattern Correlation NRMSEɎ 40ɏȲ ҳ ᾼה

Ὠ иέᾼ Ὠ Pattern Correlation ֯ 0.7ѿϱȲѹἒױNRMSE ЛЄȲ

ᴖ ҍủɎד2004 40dɏ ȲGFS_CFSᾼ Pattern Correlation NRMSE Ẕ҃

Ϯ ה Ὠ Ϛṷȴ 
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Ϯȳ30- 60щ  

ɎϚɏOLR 

41ȳ 42ȳ 43 44иᵑⱢ ד2003 ủȳ2004ד ủȳ2003דҍ

ủ ҍủᾼד2004 30-60щ OLR ȴ֯ ד2003 ủɎ 41ɏȲ NOAA

ᾼ OLRɎ 41aɏҠṓ 30-60щ Є ѻ иᵉ֯ ֙⇔◦ȳụҒἮ

ᴫҖыӂ◦Ȳᴖ GFS_CFS GFS_OPG֯ ֙⇔◦ ụҒἮ  Ὼᾼ 30-60

щ OLR ЊȲᴖ֯Җּר ᴫ  Ὼ ЄȴECHAM5_CFS

ECHAM5_OPG⁄֯ ὧ֙⇔◦ȳ √ ᴫҖыӂ◦Ɏ20ïNȲ160ïEɏ Ὼ

צ Єᾼ 30-60щ ȴѩ ד2004 ủɎ 42ɏᾼ ὨȲ ד2003 ủɎ

41ɏדᴿȲЛ Ȳ2004ד ủ NOAA OLRᾼ 30-60щ Ɏ 42aɏὙ ѩ

ד2003 ủɎ 41aɏЄȲ ӱủв ֯ ד2004 ủ ȲὙ ѩ ד2003 ủ

♄ ȴ 

NOAA ᾼ OLRɎ 43aɏҠṓ 30-60щ Є ѻ иᵉ֯ ◦Є

ȳ ⁮֙⇔◦ ⁮ыӂ◦ ѡ  ῺȲҖҙ ᾼ 30-60щ OLR

ЊȴGFS_CFSɎ 43bɏ GFS_OPGɎ 43cɏ֯  Ἦᵄ  Ὼצ Єᾼ OLR

ȲЛ Ȳ֯ ◦Є ᾼ ⁯ Њȴ2004דҍủɎ 44aɏȲNOAA OLR

ᾼ 30-60щ иᵉ ҍủɎד2003 43aɏד ȲRЛ ᾼ ЊȲ

ӱ ҍủד2003 OLRᾼủв ҍủד2004 ȴ 

ѩ ד2003 ủȳҍủ ד2004 ủȳҍủ NOAA ᾼ 30-60щ OLR

иᵑ GFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ 30-60щ

OLR ᾼ Pattern Correlation NRMSEɎ 45ɏȲ ECHAM5_CFS

ECHAM5_OPGᾼ Pattern Correlation NRMSEᶁ ὑ GFS_CFS GFS_OPGȴ

ᴖ֝Ϛ Л֝֯ה ϯᾼ Ὠ ЛЄȲЛ֝ ה ᾼ Єȴ

֯ ҍủɎד2004 45dɏ Ȳҳ ᾼה Pattern Correlationᶁ ЊȴЛ Ȳ

ECHAM5_OPGᾼ ὨЬ GFS_CFSȳGFS_OPG ECHAM5_CFSᾼ Ὠֻȴ 

Ɏϡɏ​  

46ȳ 47ȳ 48 49иᵑⱢ ד2003 ủȳ2004ד ủȳ2003דҍ

ủȳ2004דҍủᾼ 30-60щ​ ȴ2003ד ủɎ 46ɏ ȲGFS_CFSȳ

GFS_OPGȳECHAM5_CFS ECHAM5_OPG֯ụҒἮ Ὼᾼ 30-60щ​

ЄȲᴖ GFS_CFS GFS_OPG֯ √  Ὼᾼ Њȴ2004ד ủɎ

27ɏᾼ Ὠ ד2003 ủɎ 26ɏ ᴿȴ2004ד ủ NCEP ​ ᾼ 30-60щ

Ɏ 27aɏ֯ √ ὧѠ◦ Ɏ10NȲ130ïE-140ïEɏ Ὼ ד2003

ủ Ȳᴖ ֯ ד2003 ד2004 ủ NOAA OLRᾼ 30-60щ Ɏ 41a

42aɏМϷ ֝ד Ȳ ӱ ủвד2004 ֯ᴫҖыӂ◦ Ὼ ♄ ȴ 

ҍủɎד2003 48ɏGFS_CFS GFS_OPG֯ ◦Є вṸ Ὼ 30-60

щ​ צ Є ȴ2004דҍủɎ 49ɏ ȲGFS_CFS֯ М⁮ҙ
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ᴫ  Ὼ 30-60щ​ ЄȲGFS_OPG⁄֯ ◦Є вṸ​

ЄȲECHAM5_CFS֯⁮ √  Ὼ 30-60щ​ Єȴ 

иέ ד2003 ủȳҍủ ד2004 ủȳҍủ NOAA ᾼ ​ иᵑ

GFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ ​

ᾼ Pattern Correlation NRMSEɎ 50ɏȲ Ὠ иέ 30-60щ OLR

Ɏ 45ɏדᴿȴ֯ 2003ủɎ 50aɏȳ2003דҍủɎ 50bɏ ד2004 ủɎ

50cɏȲECHAM5_CFS ECHAM5_OPGᾼ Pattern Correlationᶁ GFS_CFS

GFS_OPG Ȳѹ NRMSEϷѩ ЊȲ ӱ ECHAM5_CFS ECHAM5_OPGᾼ

30-60щ ​ ῺNCEP иέ​ Ȳ֯ ד2003 ủɎ 50aɏȳ

ҍủɎד2003 50bɏ ד2004 ủɎ 50cɏȲGFS_CFS GFS_OPGц

ECHAM5_CFS ECHAM5_OPGἒױᾼ −ЊȲ Пה ᾼ Єὑ ᾼ

Ȳ иέ OLRɎ 45ɏᾼ Ὠד ȴ֝2004דҍủɎ 50dɏȲECHAM5_OPG

ᾼ Pattern Correlation NRMSEӼ ὑẔ҃Ϯ ᾼה Ὠȴ 

ɎϮɏ850hPa ֣  

51ȳ 52ȳ 53 54иᵑⱢ ד2003 ủȳ2004ד ủȳ2003דҍ

ủȳ2004דҍủᾼ 850hPa ֣ 30-60щ ȴ֯ ד2003 ủɎ 51ɏȲ

GFS_CFS GFS_OPG֯ Җҙ ֙⇔◦ Ὼᾼ 30-60щ ЄȲᴖ֯

√  Ὼᾼ ЊȲᴖ ECHAM5_CFS ECHAM5_OPG֯Ҽᾜ  Ὼҏ

Ϛᶝ Є ȴиέ ד2004 ủɎ 52ɏᾼ Ὠ ד2003 ủɎ 51ɏ

ᴿȲᴖד NCEP иέ 850hPa ֣ 30-60щ ֯ √ ὧ ◦ ҏ

Є Ȳᵀ GFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPGҳ ה

ṳӑ ҏ֝ד ȴ 

ҍủɎד2003 53ɏ ȲGFS_CFSȳECHAM5_CFS ECHAM5_OPG֯

Җыӂ◦М ⇔Ɏ40ïNȲ160ïWɏ Ὼ 850hPaᾼ 30-60щ ֣ Єȴ

ᴖ֯ ҍủɎד2004 54ɏȲGFS_CFSȳGFS_OPGȳECHAM5_CFS֯Җыӂ◦

М ⇔Ɏ40ïNȲ160ïWɏ Ὼ 850hPaᾼ 30-60щ ֣ чᴖ Њȴ 

ѩ ד2003 ủȳҍủ ד2004 ủȳҍủ NOAA ᾼ 30-60щ 850hPa

֣ иᵑ GFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPG

ᾼ 30-60щ 850hPa ֣ ᾼ Pattern Correlation NRMSEɎ 55ɏȴ֯

2003 ד ủɎ 55aɏȳ2004 ד ủɎ 55bɏ 2003 ҍủɎד 55cɏȲ

ECHAM5_CFS ECHAM5_OPGᾼ Pattern Correlationᶁ ὑ GFS_CFS

GFS_OPGȲѹ GFS_CFS GFS_OPGц ECHAM5_CFS ECHAM5_OPGἒױ

ᾼ −ЊȲ иέ OLRɎ 45ɏ ​ Ɏ 50ɏἬṓᾼ Ὠ֝דȴ֯ 2004

ҍủɎד 55dɏ ȲECHAM5_OPGᾼ Pattern Correlation NRMSE Ὠ Ȳ

GFS_CFSᾼ Ὠ ȴ 

Ɏҳɏ200hPa ֣  

56ȳ 57ȳ 58 59иᵑⱢ ד2003 ủȳ2004ד ủȳ2003דҍ

ủȳ2004דҍủᾼ 200hPa ֣ 30-60щ ȴ֯ ד2003 ủɎ 56ɏ
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ד2004 ủɎ 57ɏȲGFS_CFSȳGFS_OPGцECHAM5_CFS ECHAM5_OPG

֯ ֮ ᾼ 30-60щ ᶁ−ЊȲNCEPᾼ ֯ ֮ ֮ Ӽюצ о

Єᾼ֮ ȴЛ ֯ ҍủɎד2003 58ɏ ȲGFS_CFS GFS_OPG֯  Ἦᵄҙ

⁮ ȳ֙⇔ҙ цМ⁮ҙ Ϛ ᾼ NCEP иέᾼ ЊȴNCEP

иέ Ɏ 58aɏ֯ ☺ҏ Є ȲЛ Ȳҳ Ꞌה ч Ϛױ ȴ

֯ ҍủɎד2004 59ɏ Ȳ֯ NCEP иέ Ɏ 59aɏМἬṓᴫҖᴫЄ

ᴫ◦ȳҖּרᴫ ȳὧыӂ◦Ɏ10ïSȲ90ïWɏ ‍☺ὧ Ɏ15ïNȲ35ïEɏ Ὼ

Єᾼ ȲGFS_CFS GFS_OPGᶁӑ ȴ 

ѩ ד2003 ủȳҍủ ד2004 ủȳҍủ NOAA ᾼ 200hPa ֣

иᵑ GFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ 200hPa

֣ ᾼ Pattern Correlation NRMSEɎ 60ɏȲ ҳ ᾼה

Ὠ иέᾼ Ὠ Pattern Correlation֯ ד2003 ủɎ 60aɏ ד2004 ủ

Ɏ 60cɏ Ȳ ЛЄȴЛ Ȳ֯ ҍủɎד2003  60bɏ ҍủɎד2004

60dɏ Ȳҳ ױᾼἒה ủ Ὑ ȴ ֥ѩ Ὠѿ ECHAM5_OPG

ᾼ Pattern Correlation NRMSE Ẕ҃Ϯ ה ȴ 
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ҳȳᾌ иέ 

ⱢϠ ֯ה ֙⇔◦цᴫҖыӂ◦ủв ᴩ֮ Ȳ╥ᵡצ ϩ

Єѐ⇔ủв ☼Ȳᶺ иέ OLR ​ ᾼ 30-60щ Ὲ иᵉҵȲӼ

֯ ֙⇔◦цᴫҖыӂ◦ủв ᴩ֮ Ȳиέ ה ủв ᾼ

ȴ 

61Ɫ ד2003 ủȳҍủ ד2004 ủȳҍủᾼ NOAA OLR 30-60щ

ȴ֪ủв ֯ ủ ẓצὧ ҵȲ֯֙⇔◦ ᴫҖыӂ◦Ӽẓצ

Җ ἤȲἬѿ ủ ҍủ ἤȲᶺ ҏ ד2003 ד2004 ủɎ

61a 61cɏ иέ ⱢɎ10ïS- 20ïNȲ60ïE- 170ïEɏȲᴖ 2003 ד 2004

ҍủɎד 61b 61daɏȳ иέ ⱢɎ20ïS- 10ïNȲ60ïE- 170ïEɏȴиέ

ֽ  62Ɏ2003ד ủɏȳ 63Ɏ2004ד ủɏȳ 64Ɏ2003דҍủɏ 65

Ɏ2004דҍủɏȴ 

֯ ד2003 ủɎ 62ɏ Ȳ NOAA OLRɎ 62aɏṳ 30- 60щủ

в ᾼ ҏ ȲЛ ȲGFS_CFS GFS_OPGҏ פּ 46щ Ɏӑ

95˖‒їѬ ɏȲECHAM5_CFSȳECHAM5_OPG NOAA OLRϚ ӑҏ

30-60щủв ȴ 

ד2004 ủɎ 63ɏ ȲNOAA OLRɎ 63aɏҏ 46щ 18щ ᾼ

Ɏӑ 95˖‒їѬ ɏȲᴖ GFS_CFS GFS_OPGӼ 46щ Ɏӑ

95˖‒їѬ ɏȲ Ὠ Ὼȴ 

ҍủɎד2003 64ɏ ȲNOAA OLRɎ 64aɏҏ 46щủв

Ɏ 95˖‒їѬ ɏȲᴖ GFS ECHAM5ᶁӑҏ ủв ȴ 

֯ ҍủɎד2004 65ɏ ȲNOAA OLRɎ 65aɏҏ 30щủв Ȳ

ᴖ ECHAM5_CFSҏ 46щủв Ɏӑ 95˖‒їѬ ɏȲ

Ὠ Ὼȴ 

ϱ иέ ȲGFS_CFS GFS_OPG֯ ד2003  ד2004 ủҏ

46щᾼủв ȲЛ Њ−ֵȲ ӱẔủв

⇔ Ȳᴖ֯ҍủ ȲGFS_CFS GFS_OPG ᾎ ҏủв ȴᴖ

ECHAM5_CFS ECHAM5_OPG ᾼ ѻ ҏ ֯ 10-20щȲҍủѩ

ủ ȴ 
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Хȳᾌ ᾌ иέ 

ủв Л ֯ ủ ҍủȲᶁצᾘ Ṛ ὧ ȴⱢϠ ה

֯Ṛ  Ὼ╥ᵡẓצὧ Ȳц ᾌ ἒױП Ȳʌ иέ 2003

ד ủɎ 66ɏȳ2004ד ủɎ 67ɏȳ2003דҍủɎ 68ɏ ҍủɎד2004

69ɏNOAA OLR GFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ

OLR ᾌ ȴ֯ иέМȲ֪Ἤӣ  ⇔ᶁⱢϮ ѣȲ ủ 92

щȲҍủ 90щἨ 91щȲ֯ ҏ 60щѿϱ Ȳ ЛЄȴ 

֯ ד2003 ủɎ 66ɏ Ȳ NOAA OLRɎ 66aɏ30- 60щủв ᾼ

֯ὧ ᾌ צ2 Ὑ ȴЛ ȲGFS_CFSɎ 66bɏ GFS_OPGɎ 66cɏ

ӑҏ 30-60щ ч ȲECHAM5_CFSɎ 66dɏ֯ᴫ ᾌ 4 ҏ פּ

30щủв ȲECHAM5_OPGɎ 66dɏ⁄֯ᴫ ᾌ 4ҏ פּ 20-30щ

ȴ 

ד2004 ủɎ 67ɏ ȲNOAA OLRɎ 67aɏҏ ὧ ᾌ 2ᾼ 30- 60щ

Ȳᴖ GFS_CFSɎ 67bɏ GFS_OPGɎ 67cɏӼ 46щ Ȳ

ECHAM5_CFSɎ 67dɏ ECHAM5_OPGɎ 67eɏӑҏ 30-60щủв

ч ȴ 

Ἤѿ 66 67иέҠṓȲ֯ 2003 ủ 2004 ủȲGFS_CFS

GFS_OPGӑ ҏᾘ Ṛ ᾼủв OLR Ȳᴖ ECHAM5_CFS֯ᾘ Ṛ ϱ

ᾼ Ȳᵧ 30-60щᾌ 2Ἠ 4֣ᴫ ᾼ ȴECHAM5_OPG֯ 2003

ד ủⱢ ҏủв Ȳ2004דủв Ϸᵧ ֣ᴫ ᴩ ȴ 

ҍủɎד2003 68ɏ ȲNOAA OLRɎ 68aɏҏ 30- 60щᾌ 1

ᾼủв Ȳᴖᾌ 1 ⇔ ᾌ 2 ᾌ 3 ȴGFS_CFSɎ 68bɏ

ҏ 30- 60щᾌ 2ᾼủв ȲЛ ᴩѠ֣⁯╥֣ᴫȴGFS_OPGɎ

68cɏ ҏᾼὧ Ɫᾌ 1ȳ 20-30щᾼ цᾌ 5ȳ 20-30щ

ᾼᴫ ȴᴖ ECHAM5_CFSɎ 68dɏ ECHAM5_OPGɎ 68eɏȲ ҏ

20- 30щᾌ 1ᾼ ὧ ȴ 

֯ ҍủɎד2004 69ɏ ȲNOAA OLRɎ 69aɏҏ 30щᾌ ᾌ

3ᾼὧ ủв ȲױҵȲӼҏ 30- 60щᾌ 4ᾼᴫ ȴ 

GFS_CFSɎ 69bɏ ҏ 30щȳᾌ 1 ᾌ 3ᾼὧ ȲҬ╥

⇔ ȲױҵȲGFS_CFSӼ ҏᾌ 2 ᾌ 4ȳ֣ ᴫ ȳ 30- 60

щᾼ Ȳ NOAAᾼ ὨדῺȴ 

GFS_OPGɎ 69cɏ ҏᾌ 1ȳ 30- 60щᾼὧ Ȳᴖᴫ

Ɫᾌ 4ȳ 20- 30щȴECHAM5_CFSɎ 69dɏ֯ ҍủ⁄ӑד2004 ҏ

ủв ȴECHAM5_OPGɎ 69eɏ ҏᾼὧ ủв Ɫᾌ 4 ᾌ

6ȴᴫ ủв ᾼᾌ Ɫ 3Ȳ 20-30щᾼ ᾌ Ɫ 5ȴ 

ϱ иέ Ȳҳ Ὠ ӱ ה ҏủвὧ Ȳ

Л ֣ᴫ ᴿѾḆҒὙ ȴ 
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гȳ Ӕӻẗ иέ 

Ɫ ᵡҠѿ╥ה ủвῈ Ȳᶺ ה ᾼ 30- 60

щ OLR EOFиέȴEOFиέᾼ ⱢɎ30ïS- 30ïNȲ0ïE- 0ïWɏȴ֪Ɫủв

›Ẓ EOFᾼ ֣ Ϛ ẓצῈ ȲRT דᴯד 1/4 ᴯᾼד

ἤȲᴖѹ֯ủв ♄ ȲҠ 40̟ ᾼ ȲἬѿȲ ›Ẓ

֣ ᾼῈ Ȳ― ѻ ủв ᾼῈ ȴ 

ɎϚɏ2003ד ủ 

70ȳ 71ȳ 72ȳ 73 74иᵑⱢ ד2003 ủ 30- 60щ NOAA OLRȳ

GFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ› 3 ֣ Ὲ

иᵉ Ἤ ᾼ ᴍиѩȴ 70 ӱ ד2003 ủ NOAA OLR›Ẓ

֣ Ԛ 47.7˖ᾼ Ȳᴖ GFS_CFS GFS_OPGȳECHAM5_CFS

ECHAM5_OPGᾼ› 2 ֣ иᵑ 48.3˖ȳ52.1˖ȳ56.3˖ȳ54.3

˖ᾼ Ȳᶁ NOAA OLR ᾼ ȴ ᾼ›Ϯה ֣

ᾼ ѩ ȲῴḔ ἒױᾼדᴿἤṳЛЄȴ 

ủ Ȳủв ֯ ֙⇔◦֮ ὧ֣צ ֣Җ ᴩ ἤȲҍủ Ȳủв

ẓ֣צὧ ᴩ ἤȴⱢ ה ֯ҍủ ủ Ȳủв ᴩ

ἤᾼ ֝Ȳᶺ иέ NOAAȳGFS_CFSȳGFS_OPGȳECHAM5_CFS

ECHAM5_OPGᾼ 30-60щ OLR ᾼ Ϛ EOF ֣ ὧ Җ ᾼ

ȴ֪Ɫủв ᾼ›Ẓ ֣ Ὲ ᴿȲᶺד иέ ה

30- 60щ OLRᾼ Ϛ ֣ ᾼῈ оȲ―Ҡ ủв ѻ

֯ ֙⇔◦ ᴫҖыӂ◦֮ Җ ὧ ἤȴ 

75ȳ 76ȳ 77ȳ 78 79иᵑⱢ ד2003 ủ 30- 60щ NOAA OLRȳ

GFS_CFS GFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ Ϛ Ӕӻẗ

֣ ᶧԝᾼᴞἋ ד ȴ 80ȳ 81ȳ 82ȳ 83 84иᵑ

Ɫ ד2003 ủ 30- 60щ NOAA OLRȳGFS_CFS GFS_OPGȳECHAM5_CFS

ECHAM5_OPGᾼ Ϛ Ӕӻẗ ֣ ᶧԝᾼᴞἋ ד ֯Ɏ10ï

S-10ïNȲ0ïE-0ïWɏᾼ ֣ ȴ 85ȳ 86ȳ 87ȳ 88 89иᵑⱢ

2003 ד ủ 30- 60 щ NOAA OLRȳGFS_CFS GFS_OPGȳECHAM5_CFS

ECHAM5_OPGᾼ Ϛ Ӕӻẗ ֣ ᶧԝᾼᴞἋ ד ֯Ɏ0ï

N-40ïNȲ70ïE-80ïEɏᾼ ֣ ȴ 

иέ 75ȳ 80 85Ȳ ד2003 ủ NOAA OLR 1 ֣ Ὲ

֯ ֙⇔◦֮ ṳ Ὑ Җ ὧ ȲЛ Ȳ֯ᴫҖыӂ◦֮ צ⁯

֣ᴫҖ ᴩᾼ ȴиέ GFS_CFSɎ 76ȳ 81 86ɏ GFS_OPGɎ

77ȳ 82 87ɏȲ ὧ ЛὙ ȲЛ ֯ 20ïN- 35ïNП ȲẓצҖ

ȴECHAM5_CFSɎ 78ȳ 83 88ɏ ECHAM5_OPGɎ 79ȳ 84

89ɏ֯ ֙⇔◦ ᴫыӂ◦֮ ὧ ЛὙ ȲЛ ֯ 20ïN- 35ïNП

ҏ Җ ȲECHAM5_OPGҖ ECHAM5_CFSὙ ȴ 

Ɏϡɏ2004ד ủ 

90ȳ 91ȳ 92ȳ 93 94иᵑⱢ ד2004 ủ 30- 60щ NOAA OLRȳ
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GFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ› 3 ֣ Ὲ

иᵉ Ἤ ᾼ ᴍиѩȴ 90 ӱ ד2004 ủ NOAA OLR›Ẓ

֣ Ԛ 56.5˖ᾼ Ȳ ד2003 ủᾼ ȴᴖ GFS_CFS

GFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ› 2 ֣ иᵑ 54.3

˖ȳ52.5˖ȳ49.3˖ȳ51.5˖ᾼ ȲᶁЊὑ NOAA OLRἬ ᾼ ȴ

ה ᾼ›Ϯ ֣ ᾼ ѩ ȲῴḔ ἒױᾼדᴿἤṳЛЄȴ 

95ȳ 96ȳ 97ȳ 98 99иᵑⱢ ד2004 ủ 30- 60щ NOAA OLRȳ

GFS_CFS GFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ Ϛ Ӕӻẗ

֣ ᶧԝᾼᴞἋ ד ȴ 100ȳ 101ȳ 102ȳ 103 104

иᵑⱢ ד2004 ủ 30- 60щ NOAA OLRȳGFS_CFS GFS_OPGȳECHAM5_CFS

ECHAM5_OPGᾼ Ϛ Ӕӻẗ ֣ ᶧԝᾼᴞἋ ד Ɏ֯10

ïS-10ïNȲ0ïE-0ïWɏᾼ ֣ ȴ 105ȳ 106ȳ 107ȳ 108 109

иᵑⱢ ד2004 ủ 30- 60щ NOAA OLRȳGFS_CFS GFS_OPGȳECHAM5_CFS

ECHAM5_OPGᾼ Ϛ Ӕӻẗ ֣ ᶧԝᾼᴞἋ ד ֯Ɏ0

ïN-40ïNȲ70ïE-80ïEɏᾼ ֣ ȴ 

иέ 95ȳ 100 105Ȳ ד2004 ủ NOAA OLR 1 ֣ Ὲ

֯ ֙⇔◦֮ צ Җ ὧ Ȳᴖѹ֯ᴫҖыӂ◦֮ Ӽ֣צ

ᴫҖ ᴩᾼ ȴиέ GFS_CFSɎ 96ȳ 101 106ɏ GFS_OPGɎ

97ȳ 102 107ɏȲ GFS_CFSὧ Җ GFS_OPGὙ ȴиέ

ECHAM5_CFSɎ 98ȳ 103 108ɏ ECHAM5_OPGɎ 99ȳ 104

109ɏȲ ֯ ֙⇔◦ ᴫыӂ◦֮ ECHAM5_CFSҏ ד

чᾼᴫ Ȳᴖ ECHAM5_OPGḥצὧ Ἠᴫ ȴЛ ֯ 15ïN- 30ïNП

ȲECHAM5_CFS ECHAM5_OPGᶁҏ Җ Ȳᴖ ECHAM5_OPGҖ

ECHAM5_CFSὙ ȴ 

ɎϮɏ2003דҍủ 

110ȳ 111ȳ 112ȳ 113 114иᵑⱢ ҍủד2003 30- 60щ NOAA 

OLRȳGFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ› 3 ֣

Ὲ иᵉ Ἤ ᾼ ᴍиѩȴ 110 ӱ ҍủד2003 NOAA OLR›Ẓ

֣ Ԛ 58.8˖ᾼ Ȳ ד2003 ủ ד2004 ủἬ

ᾼ ȴᴖ GFS_CFS GFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ› 2

֣ иᵑ 52̟ ȳ48̟ ȳ45.7˖ȳ44.2˖ᾼ ȲᶁЊὑ NOAA OLR

Ἤ ᾼ ȴ ה ᾼ›Ϯ ֣ ᾼ ѩ ȲῴḔ ἒױᾼ

 ᴿἤṳЛЄȴד

115ȳ 116ȳ 117ȳ 118 119иᵑⱢ ҍủד2003 30- 60щ NOAA 

OLRȳGFS_CFS GFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ Ϛ

Ӕӻẗ ֣ ᶧԝᾼᴞἋ ד ȴ 120ȳ 121ȳ 122ȳ 123

124 иᵑⱢ 2003 ҍủד 30- 60 щ NOAA OLRȳGFS_CFS GFS_OPGȳ

ECHAM5_CFS ECHAM5_OPGᾼ Ϛ Ӕӻẗ ֣ ᶧԝᾼᴞ

Ἃ ד ֯Ɏ10ïS-10ïNȲ0ïE-0ïWɏᾼ ֣ ȴ 

иέ 115 120Ȳ ҍủד2003 NOAA OLR 1 ֣ Ὲ
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֯ ֙⇔◦ ыӂ◦֮ Ὑצ ὧ Ȳᴖ GFS_CFSɎ 116ȳ 121ɏ

GFS_OPGɎ 117ȳ 122ɏ⁄ ὧ ȴECHAM5_CFSɎ 118ȳ 123ɏ

֯ ֙⇔◦ҏ ᴫ ȴECHAM5_OPGɎ 119ȳ 124ɏ֯ ֙⇔◦

ᴫыӂ◦֮ ὧ Ἠᴫ ᶁЛὙ ȴ 

Ɏҳɏ2004דҍủ 

125ȳ 126ȳ 127ȳ 128 129иᵑⱢ ҍủד2004 30- 60щ NOAA 

OLRȳGFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ› 3 ֣

Ὲ иᵉ Ἤ ᾼ ᴍиѩȴ 125 ӱ ҍủד2003 NOAA OLR›Ẓ

֣ Ԛ 49.7˖ᾼ ȲЊὑ 2003 ҍủἬד ᾼ ȴᴖ

GFS_CFS GFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ› 2 ֣ и

ᵑ 43.8˖ȳ47.7˖ȳ49.4˖ȳ51.9˖ᾼ ȴ ה ᾼ›Ϯ

֣ ᾼ ѩ ȲῴḔ ἒױᾼדᴿἤṳЛЄȴ 

130ȳ 131ȳ 132ȳ 133 134иᵑⱢ ҍủד2004 30- 60щ NOAA 

OLRȳGFS_CFS GFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ Ϛ

Ӕӻẗ ֣ ᶧԝᾼᴞἋ ד ȴ 135ȳ 136ȳ 137ȳ 138

139 иᵑⱢ 2004 ҍủד 30- 60 щ NOAA OLRȳGFS_CFS GFS_OPGȳ

ECHAM5_CFS ECHAM5_OPGᾼ Ϛ Ӕӻẗ ֣ ᶧԝᾼᴞ

Ἃ ד ֯Ɏ10ïS-10ïNȲ0ïE-0ïWɏᾼ ֣ ȴ 

иέ 130 135Ȳ ҍủד2004 NOAA OLR 1 ֣ Ὲ

֯ ֙⇔◦Ɏ60ïE-90ïEɏ֮ ҏ ὧ ȴGFS_CFSɎ 131ȳ 136ɏ

GFS_OPGɎ 132ȳ 137ɏ֯֙⇔◦֮ Ὠ ᴿȴECHAM5_CFS

Ɏ 133ȳ 138ɏ֯ ◦Є ᴫצ◦⇔֙ ȴECHAM5_OPGɎ 134ȳ

139ɏ֯ ֙⇔◦ ᴫыӂ◦֮ ὧ Ἠᴫ ȴ 

ֽѩ NOAA OLRᾼ 4 ủ Ἤ ᾼ ЄЊȲ ֯ ֙⇔◦ ᴫ

Җыӂ◦֮ Ȳủв ӱủв ♄ Ȳֽ ҍủɎד2003 64aɏ

ד2004 ủɎ 63aɏȲ› 2 ֣ Ἤ ᾼ ếϷ ЄȲᴖủв

ӱủв Л♄ Ȳֽ ҍủɎד2004 65aɏ ד2003 ủɎ

62aɏȲ› 2 ֣ Ἤ ᾼ ếϷ ЊȲ ӱủв ᾼѻ Ὲ

ủв ᾼ♄ ⇔ᴖҒ ȲϷ ╥ ủв Ȳѻ Ὲ

ᾼ Ϸ Ȳ ᾼ ЄȲᴖѹὧ ἨҖ Ϸ Ὑ ȴ ҳ

ᾼה иέМȲ Ϡ GFS_CFSצ ᴿᾼ ἤҵȲẔ Ϯ ṳה ᴿ ἤȴ

Л Ȳ֯ ד2003 ד2004 ủȲ֯⁮Ṹ֮ GFS ECHAM5 צᶁה ҏ

ủв Җ ȴ 
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ϝȳֵ Ӕӻẗ ɎMultivariate EOF ɏиέ 

ɎϚɏӑ ᾌ 30- 60щ ᾌᾼѩ  

Wheeler and HendonɎ2004ɏ ҏᵛ ֵ ủв ╓ ɎReal- Time 

Multivariate MJO Index Ȳ RMM IndexɏѠᾎẃ ᴷ ᴷủв ᾼ

ȲἬ ᵛ ɎReal- Timeɏ╥╓ Ἠ Л ᾌ◕ ᾌ

Ȳ֪ Ɫ ҟׁשṅủв ȲϚ 30- 60щȳ30- 80щἨ╥ 20- 100

щᾼᾌ◕ ᾌ Ȳ ủв ѐ⇔ѿҵᾼ ȲЛ ȲֽὨ ȳМ

╥ᵡẓצủв Ȳ╥ ᾎᵓӣ 30- 60щᾌ◕ ᾌѠᾎẃḖ

ủв ṳҒѿиέȴWheeler and HendonɎ2004ɏἬ ҏᾼֵ ủв ╓

Ȳֵ ╥╓OLRȳ850hPa ֣ 200hPa ֣ ȲѠᾎ╥ OLRȳ850hPa

֣ 200hPa ֣ ҟ ӂᶁ ȲậɎ15ïS- 15ïNȲ0ïE- 0ïWɏ

֣ӂᶁ о ȲП∟ 3 Ṽᶧᴭ ẃȲԛ EOF ȴᴖ

Ẕ EOFᾼ 1 2 ֣ ᾼ ᶧԝɎRMM1 RMM2ɏȲ ᾌ и

έ∟Ȳ ֯ 30- 80щП ẓצ Ὑ ᾼᾌ Ȳ Ὑ RMM1 RMM2

Ҡѿӣẃ҅ῶᵛ ủв ȴ 

ⱢϠ ᵛ ֵ ủв ╓ 30- 60 щ ᾌ∟ᾼֵ ủ

в ╓ П ᾼ Ȳʌ ѩ ד2003 ủ ҍủц ד2004 ủ ҍủП

ᾼ ֝Ȳ֪Ɫ ҍủủвד2003 ѩ ҍủὙד2004 Ȳᴖ 2004 ủủв

ѩ ד2003 ủὙ ȲἬѿȲ ҳ ủ ᾼиέѩ ȲҠѿ RMM1

RMM2֯ ủ ҍủȲủв Л ԌПד ᾼ ȴ 

140Ɫ2003ד ủ30-60щNOAA OLRȳNCEP 850hPa ֣ 200hPa

֣ ᾼֵ Ӕӻẗ 1Ɏ 140aɏ 2Ɏ 140bɏ ֣ Ɏ֯15

ïS-15ïNȲ0ïE-0ïWɏ ᾼ ֣Ὲ ᶧԝɎ 140cɏȴ 141Ɫ 2003

ד ủӑ 30-60щ ᾌ NOAA OLRȳNCEP 850hPa ֣ 200hPa ֣

ᾼֵ Ӕӻẗ 1 2 ֣ ֯Ɏ15ïS-15ïNȲ0ïE-0ïWɏ

ᾼ ֣Ὲ ᶧԝȴѩ 140 141Ȳ Ẓ῏ᾼ EOF1 EOF2

ṳЛדᴿȲᴖѹ RMM1 RMM2ᾼ ᶧԝדᴿ⇔Л ȴ 30-60щᾌ

◕ ᾌᾼ›Ẓ ֣ ֥ 52.1˖ᾼ Ȳᴖӑ ᾌᾼ›Ẓ

֣ ֥ 31.5˖ᾼ Ȳ Њὑ 30-60щᾌ◕ ᾌᾼ ᴍиѩȴ 

Ɫ ủв ֯Ṛ  Ὼὧ ȲWheeler and Hendon

Ɏ2004ɏᵓӣ RMM1 RMM2иᵑ ᵂ X Y Ȳ∂ ủв ᴯῈד

Ȳ Ӧ OLRȳ850hPa ֣ 200hPa ֣ ᾼֵ Ӕӻẗ 1

2 ֣ ֯Ɏ15ïS-15ïNȲ0ïE-0ïWɏ ᾼ ᶧԝ ᴯῈדᾼכ Ȳ

ủв ᴩ иϥ ᴯȲד 2ȳ3דᴯ҅ῶ֙⇔◦Ȳ 4ȳ5דᴯ҅ῶ

◦Є Ȳ 6ȳ7דᴯ҅ῶᴫыӂ◦Ȳ 8ȳ1דᴯ҅ῶᴫҙ ‍☺ȴ

Ѡ֣ ҅ῶủв ֣ὧ ᴩȲ Ѡ֣ ⁄҅ῶủв ֣ᴫ ᴩȴ

҅ῶ 1 2 ֣ ᶧԝᾼӂѠếȲ Њὑ 1 Ȳ҅ῶủв

⇔ ȲчП⁄ ȴ 

142Ɫ2003ד ủ30-60щNOAA OLRȳNCEP 850hPa ֣ 200hPa
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֣ ᾼֵ Ӕӻẗ 1 2 ֣ ᾼדᴯῈ Ȳᴖ 143

Ɫ2003ד ủӑ 30-60щ ᾌNOAA OLRȳNCEP 850hPa ֣ 200hPa

֣ ᾼֵ Ӕӻẗ 1 2 ֣ ᾼדᴯῈ ȴѩ Ẓ

֯ ד2003 ủủв Л ȲЛ ╥ᵡ 30-60щᾌ◕ ᾌ

ᵡȲủв ṳ ὧ ȴױҵȲӑ 30-60щᾌ◕ ᾌᾼủв

╓ ⇔ ȴ 

ѩ ד2004 ủủв ѩ Ὑ Ȳ 30- 60щᾌ◕ ᾌɎ 144ɏ

ӑ ᾌɎ 145ɏ֯ᾘ Ṛ  Ὼᾼ ֣Ὲ Ȳ 30- 60щ

ᾌ◕ ᾌᾼ EOF1Ɏ 144aɏ ӑ ᾌᾼ EOF2Ɏ 145bɏדᴿȲᴖ RMM1

RMM2 ᾼ ᶧԝṳЛדᴿȲЛ RMM1 RMM2 ᾼӂѠếᾼ оד

ᴿɎ 144c 145cɏȴѩ ›Ẓ ֣ ᴍиѩᾼ ếȲ

30-60щᾌ◕ ᾌᾼ›Ẓ ֣ ֥ 76.5˖ᾼ Ȳᴖӑ

ᾌᾼ›Ẓ ֣ ֥ 41.5˖ᾼ Ȳ Њὑ 30-60щᾌ◕ ᾌ

ᾼ ᴍиѩȴЛ Ȳ 2003 ủדדѩȲ2004ד ủἬ ᾼ Єὑ

ד2003 ủᾼ Ȳ Ԓ› OLR EOFиέᾼ Ὠ֝דȴ

ῶӱȲЛ ╥ӣ Ἠ╥ֵ EOFиέȲ ủв Ȳ EOF

иέ∟ᾼ›Ẓ ֣ Ἤ ᾼ ЄȲ҅ῶἤ ȴ 

146Ɫ2004ד ủ30-60щNOAA OLRȳNCEP 850hPa ֣ 200hPa

֣ ᾼֵ Ӕӻẗ 1 2 ֣ ᾼדᴯῈ Ȳᴖ 147

Ɫ2004ד ủӑ 30-60щ ᾌNOAA OLRȳNCEP 850hPa ֣ 200hPa

֣ ᾼֵ Ӕӻẗ 1 2 ֣ ᾼדᴯῈ ȴѩ Ẓ Ȳ

֯ ד2004 ủủв Ȳ 30-60щ ᾌᾼ ὧ

Ὑ Ȳ ⇔ ᶶȲᴖѹ ⇔Ϸ ȴ 

ᶺ ѩ ד2003 ҍủПד2004 ᾼ ȴ 148 149иᵑ╥

ҍủד2003 30-60щᾌ◕ ᾌ ӑ ᾌ NOAA OLRȳNCEP 850hPa

֣ 200hPa ֣ ᾼֵ Ӕӻẗ 1 2 ֣ ᾼ ֣

Ὲ ᶧԝȴѩ 148 149Ȳ Ẓ῏ᾼ EOF1 EOF2 ‍

ᴿȲᴖѹד RMM1 RMM2ᾼ ᶧԝדᴿ⇔Ϸ− ȴ 30-60щᾌ◕

ᾌᾼ›Ẓ ֣ ֥ 81.6˖ᾼ Ȳᴖӑ ᾌᾼ›Ẓ ֣

֥ 39.7˖ᾼ Ȳ Њὑ 30-60щᾌ◕ ᾌᾼ ᴍиѩȴ 

150 151иᵑⱢ ҍủד2004 30-60щᾌ◕ ᾌ ӑ ᾌ

NOAA OLRȳNCEP 850hPa ֣ 200hPa ֣ ᾼֵ Ӕӻẗ

1 2 ֣ ֯Ɏ15ïS-15ïNȲ0ïE-0ïWɏ ᾼ ᶧԝ ᴯῈדᾼכ

ȴѩ Ẓ ֯ ҍủủвד2004 Ȳ 30-60щ ᾌᾼ

ὧ Ὑ Ȳ ⇔ ῺȲᴖѹ ⇔ᶁ− ȴ 

30-60щᾌ◕ ᾌᾼ›Ẓ ֣ ֥ ױֽ˖81.6 ᾼ Ȳ

ῶӱẔῈ Ɫủв ᾼѻ Ὲ Ȳᴖѹ EOF1 EOF2ᾼ ᶧԝד

ᴿ⇔Ϸ− Ȳ ὧ ᴿȲד⇔ ⇔ᶁ− ȴ ῶӱ ủв

⇔ Ȳᵛ ֵ ủв ╓ ɎRMM IndexɏҠѿ ч ҏ ủ

в ᾘ Ṛ ֮ ᾼ ֣Ὲ ⇔ȴ 
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152 153иᵑ╥ ҍủד2004 30-60щᾌ◕ ᾌ ӑ ᾌ

NOAA OLRȳNCEP 850hPa ֣ 200hPa ֣ ᾼֵ Ӕӻẗ

1 2 ֣ ᾼ ֣Ὲ ᶧԝȴѩ 152 153Ȳ Ẓ

῏ᾼ EOF1 EOF2 ᴿ⇔ᵅȲᴖѹד EOF1 EOF2ᾼ ᶧԝϷЛדᴿȴ

30-60щᾌ◕ ᾌᾼ›Ẓ ֣ ֥ 59.4̟ ᾼ Ȳᴖӑ

ᾌᾼ›Ẓ ֣ ֥ 28.5˖ᾼ Ȳ Њὑ 30-60щᾌ◕ ᾌ

ᾼ ᴍиѩȴ 

154 155иᵑⱢ ҍủד2004 30-60щᾌ◕ ᾌ ӑ ᾌ

NOAA OLRȳNCEP 850hPa ֣ 200hPa ֣ ᾼֵ Ӕӻẗ

1 2 ֣ ֯Ɏ15ïS-15ïNȲ0ïE-0ïWɏ ᾼ ᶧԝ ᴯῈדᾼכ

ȴѩ Ẓ ֯ ҍủủвד2004 Л Ȳ 30-60щ

ᾌᾼ ὧ Ὑ Ȳ ⇔ ᶶȴ 

Ɏϡɏ30- 60щ ᾌ ᾼѩה  

ϱ ӑ ᾌ 30- 60 щ ᾌᾼֵ ủв ╓ иέ

∟Ȳᶺ ᵓӣᵛ ֵ ủв ╓ ɎRMM IndexɏצẔ ạȲᵛ ủ

в Ȳv ֵ ủв ╓ ᾎצ ч ủв Ὲ

ȴЛ ȲֽὨ Ϛ OLRᾼ EOFѩ Ȳ 30- 60 щ ᾌᾼֵ

EOFᾼ›Ẓ ֣ Ἤ ᾼ ᵓӣ30- 60щ ᾌOLR Ϛ ᾼ

ẃᾼЄȲ ӱҒϱ 850hPa ֣ 200hPa ֣ ᾼ ֥ᵂӣ∟Ȳ30- 60

щֵ ủв ╓ Ḇ Ґ ᾘ Ṛ  Ὼὧ ᾼủв ȴ 

ἬѿȲᶺ иέ ה NCEP иέ ᾼ 30- 60щֵ ủв ╓

Ȳ ֯ᾘ Ṛ  ῺȲủв ֣ ȳὧ ⇔ ⇔ᾼ ȴ 

156ȳ 157ȳ 158 159иᵑⱢGFS_CFS GFS_OPGȳECHAM5_CFS

ECHAM5_OPG╥ ד2003 ủ 30-60щᾌ◕ ᾌ OLRȳ850hPa ֣

200hPa ֣ ᾼֵ Ӕӻẗ 1 2 ֣ Ɏ֯15ïS-15ïNȲ

0ïE-0ïWɏ ᾼ ֣Ὲ ᶧԝȴѩ 140ȳ 156ȳ 157ȳ

158 159Ȳ Ҭצ ECHAM5_CFSᾼ EOF1 ֣Ὲ Ɏ 158aɏ NCEP

иέ EOF1Ɏ 140aɏ Ὠדᴿȴᴖҳ ᾼה 1 2 ֣ ᾼ ᶧ

ԝ NCEPᾼ ᶧԝṳЛדᴿȴҳ ה EOF1 EOF2֥ иᵑ

Ɫ 68˖ȳ57.9˖ȳ52.5˖ 58.1˖Ȳ ЄὑNCEPᾼ 52.1˖ȴ 

160ȳ 161ȳ 162 163иᵑⱢGFS_CFS GFS_OPGȳECHAM5_CFS

ECHAM5_OPG֯ ד2003 ủ 30-60щᾌ◕ ᾌ OLRȳ850hPa ֣

200hPa ֣ ᾼֵ Ӕӻẗ 1 2 ֣ Ɏ֯15ïS-15ïNȲ

0ïE-0ïWɏ ᾼ ᶧԝ ᴯῈדᾼכ ȴѩ 142ȳ 160ȳ 161ȳ

162 163Ȳ ECHAM5_CFS ᾼủв ẓצὧ ȲЛ Ȳҳ

ה ủв ᴩ ṳЛדᴿȴ 

164ȳ 165ȳ 166 167иᵑⱢGFS_CFS GFS_OPGȳECHAM5_CFS

ECHAM5_OPG╥ ד2003 ủ 30-60щᾌ◕ ᾌ OLRȳ850hPa ֣

200hPa ֣ ᾼֵ Ӕӻẗ 1 2 ֣ Ɏ֯15ïS-15ïNȲ

0ïE-0ïWɏ ᾼ ֣Ὲ ᶧԝȴҳ ה EOF1 EOF2֥
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иᵑⱢ 59̟ ȳ60̟ ȳ54.5˖ 54̟ Ȳ Њὑ NCEPᾼ 76.5˖ȴѩ 144ȳ

164ȳ 165ȳ 166 167Ȳ ה ֯ᾘ Ṛ  Ὼ ֣Ὲ

ᶧԝṳЛדᴿȲ ӱ֯ ד2004 ủủв Ȳ ה ᾎ

ᾼủв ȴ 

168ȳ 169ȳ 170 171иᵑⱢGFS_CFS GFS_OPGȳECHAM5_CFS

ECHAM5_OPG֯ ד2003 ủ 30-60щᾌ◕ ᾌ OLRȳ850hPa ֣

200hPa ֣ ᾼֵ Ӕӻẗ 1 2 ֣ ᾼ ᶧԝ כ

ᾼדᴯῈ ȴѩ 146ȳ 168ȳ 169ȳ 170 171Ȳ GFS_CFS

GFS_OPG ECHAM5_OPG ᾼủв ẓצὧ ȲЛ Ȳҳ ה

ủв ᴩ ṳЛדᴿȴ 

172ȳ 173ȳ 174 175иᵑⱢGFS_CFS GFS_OPGȳECHAM5_CFS

ECHAM5_OPG╥ ҍủד2003 30-60щᾌ◕ ᾌ OLRȳ850hPa ֣

200hPa ֣ ᾼֵ Ӕӻẗ 1 2 ֣ ᾼ ֣Ὲ

ᶧԝȴҳ ה EOF1 EOF2֥ иᵑⱢ 56.9̟ ȳ47.5˖ȳ

61.6˖ 56.2˖Ȳ ЊὑNCEPᾼ 81.6˖ȴѩ 144ȳ 164ȳ 165ȳ 166

167Ȳ ה ֯ᾘ Ṛ  Ὼ ֣Ὲ ᶧԝṳЛד

ᴿȲἬѿ֯ ҍủủвד2003 Ȳ Ӽה ᾎ ᾼủв

ȴ 

176ȳ 177ȳ 178 179иᵑⱢ GFS_CFSȳGFS_OPGȳECHAM5_CFS

ECHAM5_OPG֯ ד2003 ủ 30-60щᾌ◕ ᾌ OLRȳ850hPa ֣

200hPa ֣ ᾼֵ Ӕӻẗ 1 2 ֣ ᾼ ᶧԝ כ

ᾼדᴯῈ ȴѩ 150ȳ 176ȳ 177ȳ 178 179Ȳ GFS_CFSȳ

GFS_OPGȳECHAM5_CFS ECHAM5_OPG ᾼủв ẓצᴫ Ȳ

NCEPᾼ ᴫ ЄЛ֝דȴ 

180ȳ 181ȳ 182 183иᵑⱢGFS_CFS GFS_OPGȳECHAM5_CFS

ECHAM5_OPG╥ ד2003 ủ 30-60щᾌ◕ ᾌ OLRȳ850hPa ֣

200hPa ֣ ᾼֵ Ӕӻẗ 1 2 ֣ ᾼ ֣Ὲ

ᶧԝȴҳ ה EOF1 EOF2֥ иᵑⱢ 54.5˖ȳ64.5˖ȳ

64̟ 63.1˖ȴѩ 152ȳ 180ȳ 181ȳ 182 183Ȳ ה

֯ᾘ Ṛ  Ὼ ֣Ὲ ᶧԝṳЛדᴿȴ 

184ȳ 185ȳ 186 187иᵑⱢ GFS_CFSȳGFS_OPGȳECHAM5_CFS

ECHAM5_OPG֯ ד2003 ủ 30-60щᾌ◕ ᾌ OLRȳ850hPa ֣

200hPa ֣ ᾼֵ Ӕӻẗ 1 2 ֣ ᾼדᴯῈ ȴ

ѩ 154ȳ 184ȳ 185ȳ 186 187Ȳ Ҭצ ECHAM5_OPG

ᾼủв ẓצὧ ȲGFS_CFSȳGFS_OPGȳECHAM5_CFS ᾼủв

ᶁ֣ᴫ ᴩȴ 

ᵓӣֵ Ӕӻẗ иέ ה Ὠ ӱȲ ╥ҍủἨ ủȲủв

ἨЛ Ȳ ה ᾘ Ṛ ֮ ᾼủв ὧ ὨṳЛ

ȴ 

ɎϮɏủв  
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ү ֮ ḕדЄּפ ắ3ẞ4 – Ȳ – ү ȲἏἏ Ϣכ

Ϻц ȳ Є ҷȲ ү ᴖṕȲ Ҡ ╥ ѹ ᾼщḳȲ

ṳ ᾼӢכ Ϛ᾿╥ ṅϱᾼשׁ ӭȴ 

ᴫҖыӂ◦֮ Ӣכ ắẞֵ Ὲ ѐ⇔ ᾼ ȲẔМủ

в ╥ ᴫҖыӂ◦֮ Ӣכ ᾼϚᾼ ֪ ȴNakazawa 

(1986) ᾼ♄ ⇔ 30- 60щᾼủв צ ȴHsu and WengɎ2001ɏ

ҏ ủ ᴫҖыӂ◦֮ ủв ֣ᴫҖ ᴩᾼ ạɎ 188ɏȲ ủ ủ

в Ӧ֙⇔◦ὧ ᴟ ◦Є ∟Ȳ и ═ ὧ ᴟ ѡ Ȳ и Ϥ

ᴫҖыӂ◦Ȳ Ԉצᵓủв Ȳủв ֯ ᴫҖыӂ

◦ὒ ȲЄѐ⇔ ☼ ☼ ӻФᵂӣȲ‚ṿ ֣ᴫҖѠɎү  Ὼɏ

Ȳ ủв ᾼЄѐ⇔ ☼ ☼ ᾼ ӻФᵂӣצᵓὑ ᾼ

Ӣכ ȴ 

Liebmann et al. Ɏ1994ɏ Kim et al. Ɏ2008ɏ ᴴ ủв ♄

ᴯᾼד ה ☼ ὒ ☼ Ȳ ẁ Ӣכ ᾼצᵓ ԈȴHong et al.

Ɏ2010ɏ ד2009 8ѣ ү ᾼ ἮᵌɎMorakotɏ Ἤѿ ү ֮

כ נּ ​ Ϣ Єײ Ȳ10- 30щѐ⇔ ủвЄѐ⇔ ☼᷊ Ṕ

ᴥȴ 

Ɫ ֯ủв ♄ ủ Ȳ Ӣכ ủв ᾼ …Ȳʌ иέ 2004

ד ủ ᴯ ȴ 189Ɫ ד2004 ủ ֥ МїɎJTWCɏ֯ᴫ

Җыӂ◦֮ Ӣכ ȴ2 מּ иᵑ҅ῶ ᵓɎMindulle ɏ

ᴦᵓɎAereɏ Ӣכᴯ ȴ ᵓɎMindulle ɏ ᴦᵓɎAereɏ

Ӣכ иᵑֽ 190 191ȴ ᵓɎMindulle ɏ ֯ ד2004 6

ѣ 23ѡӢכȲᴖᴦᵓɎAereɏ Ӣכ Ɫ ד2004 8ѣ 20ѡȲ Ẓ

ᶁ ү ֮ Ϣכ Єײ ҷȴ 

иέ ד2004 ủ 30-60щ NOAA OLRȳNCEP 850hPa ֣ 200hPa

֣ ᾼֵ Ӕӻẗ 1 2 ֣ ᾼ ᶧԝ ᴯῈדᾼכ

Ɏ 146ɏȲ ֯ ד2004 6ѣ 25ѡ 8ѣ 20ѡ Ȳủв иᵑᴯ֯דᴯ

6ᾼᴫыӂ◦ᾼᴯ Ȳ Ӣכᴯ ῺȲד Ὑủв ᵓצ ẁצᵓ ᵓ

ɎMindulle ɏ ᴦᵓɎAereɏ Ӣכ ᾼ Ԉȴ 

Л Ȳ֪Ɫ ה ד2004 ủủв ᴯῈד Ὠ

ЄɎ 146ȳ 168ȳ 169ȳ 170 171ɏȲ ӱ ṿӣ ẃה ủв

Ӣכ ᾼ Ȳ ὨṳЛ ȴ 
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ԃȳ ∂  

ӐׁשṅῴḔṿӣ ᶝ GFS ECHAM5Ẓ ֯ה CFS OPGẒ

Л֝ ϯȲ ӢᾼGFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPG

ҳ Ṇ ᾼ OLRȳ ​ ȳ850hPa ֣ 200hPa ֣ Ȳ

NCEP иέ֝ד ẃѩ Ȳ ֯ה ủ ҍủцủв Л

ủ Ȳ ה ủв ᾼ ϩ ȴ 

ῴḔ Ὠֽϯȸ 

Ϛȳ ה ӂᶁȳ 30-60щ ὨȲ pattern correlation

NRMSEѩ Ȳ 200hPa ֣ ᾼ ֻȲ ​ ᾼ ȴ

֯Ẓ ECHAM5 CWB/GFS ѩה ϱȲECHAM5ѩ CWB/GFSᾼ Ὠ

ֻȴֽҒϱ ᾼᵂӣȲECHAM5_OPGᾼ Ὠ ֻȲGFS_CFSᾼ Ὠ ȴ 

ϡȳ֯ ֙⇔◦ ᴫҖыӂ◦ủв ᴩ֮ Ἤ ᾼủв иέ ӱȲ

Ϡ֯ ד2004 ủ ȲGFSצ ҏ 30- 60щ ПҵȲẔ ủ Ȳ

ᶁה ᾎצ 30- 60щủв ȴ 

Ϯȳ Ṛ  Ὼᾼᾌ иέ Ȳ Ϡ֯ ҍủד2004 ȲGFS_CFSȳGFS_OPG

ECHAM5_OPGצ ҏ 30- 60щὧ ᴫ ҵȲẔ ủ Ȳ ה

ᶁ ᾎצ 30- 60 щὧ ủв ȴECHAM5ה ủвὧ

ὨЛὙ Ȳ֣ᴫ Ὑ ȴ 

ҳȳɔ ӣ OLR Ӕӻẗ иέủв ֯ ֮ ᾼῈ ᴩ

ἤȲ ֯ ֙⇔◦ ᴫҖыӂ◦֮ Ȳủв ♄ Ɏֽ ד2003

ҍủ ד2004 ủɏȲ› 2 ֣ Ἤ ᾼ ếϷ ЄȲᴖủв

ӱủв Л♄ Ɏֽ ד2003 ủ ‹ҍủɏȲד2004 2

֣ Ἤ ᾼ ếϷ ЊȲ ӱủв ᾼѻ Ὲ

ủв ᾼ♄ ⇔ᴖҒ ȲϷ ╥ ủв Ȳѻ Ὲ

ᾼ Ϸ Ȳ ᾼ ЄȲᴖѹὧ ἨҖ Ϸ Ὑ ȴ ҳ

ᾼה иέМȲ Ϡ GFS_CFSצ ᴿᾼ ἤҵȲẔ Ϯ ṳה

ᴿ ἤȴЛ Ȳ֯ ד2003 ד2004 ủȲ֯⁮Ṹ֮ GFS ECHAM5

צᶁה ҏủв Җ ȴ 

Хȳᵓӣᵛ ֵ ủв ╓ ɎRMM Indexɏ ӣצẔ ạȲ ủв

Ȳv ֵ ủв ╓ ᾎצ ч ủв Ὲ

ȴЛ ȲֽὨ Ϛ OLRᾼ EOFѩ Ȳ 30- 60 щ ᾌᾼֵ

EOFᾼ›Ẓ ֣ Ἤ ᾼ ᵓӣ30- 60щ ᾌOLR Ϛ ᾼ

ẃᾼЄȲ ӱҒϱ 850hPa ֣ 200hPa ֣ ᾼ ֥ᵂӣ

∟Ȳ30- 60щֵ ủв ╓ Ḇ Ґ ᾘ Ṛ  Ὼὧ ᾼủв

ȴȴ 

гȳᵓӣֵ Ӕӻẗ иέ ה Ὠ ӱȲ ╥ҍủἨ ủȲủв
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ἨЛ Ȳ ה ᾎצ ᾘ Ṛ ֮ ᾼủв ὧ ȴ

ἬѿȲῴḔᵓӣֵ ủв ╓ ẃиέ2004 ủ ᴫҖыӂ◦֮ ᾼ

Ӣכ ủв ᾼ …Ȳ ὨṳЛ ȴ 

Ӑׁשṅṿӣ ᶝGFS_CFSȳGFS_OPGȳEC5_CFS EC5_OPGҳ

Ṇה Ȳ Ɫ2003דȳ2004ד ủ ҍủȲ  ⇔ Ȳ ᾎч

ᾼủвה ἤȴ∂ ӑẃҠṿӣ25דɎ1981דᴟ2005דɏ

  ȲẃиέḆֵדԌᾼ Л ủв ᾼ ȲИҠ

ᶙ ᾼ Ὠȴ 

ҵȲױ Ḃ ᶝ ה ủв ᾼ ϩȲЬ

ᾼủвѐ⇔щה Ṇ ᾼ ϩἨᾬ ȲἬѿȲ иέЛ֝ ᾼה

ủвѐ⇔щ Ṇ ᾼ ϩἨᾬ ╥ӑẃ ȴ 

ȳכὨᾼ  

Ӑׁשṅѻ ᾼ ֽϯȸ 

Ϛȳ ṳṿӣּר CLIVAR ủв Џᵂ Ἤ ẃ ᴷủв ᾼ

ЏẓȲ Џẓᾼ ἤ ạȲӣѿ ᴷ ᶝ GFS ה

ECHAM5 Ȳ֯Л֝ה ᾼ ϯȲ ủв ϩ ȴ 

ϡȳ ᴷ Л֝ה ӂᶁ ȳ П ᾼ ἤȴ 

Ϯȳиέ ֯ủв Л Ԍד ҍȳ ủ Ȳ ה ủв

NCEP иέ П ᾼ ἤȴ 

ҳȳӐשׁװṅ ὨҠѿᵂⱢ∟ ṅשׁ ᶝ ה Ẕһ ᾼה

Ȳṳ ѿ ứ∟ ṅשׁ Ѡ֣ȴ 
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◑ȳ ӣ ᶮ 

ӐׁשṅἬṿӣᾼ CLIVAR ᴷủв ᾼ ה иέᶾ Ȳ ϱ

Ɏ ẞ ֽϯɏѠ֣ה ᶝϢ ᵫ ҵȲṳ ה иέ ԏכ

Ȳ ẁ ᶝד Ϣ ═ иέׁשṅȲ ᵓӐׁשṅᶾ ὨȲכ ὑ

ᶝ иέᵂ МȲ ϚḔ с ᶝ ủв иέ ϩȲᵂⱢиέ

Ḃ Ἠᵂ ה ᴕȴ 

ד2010 11ѣ 25ѡϱ ẞ ֽϯȸ 
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ȳ   

2k7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ד2003  1 ủ OLRủ ӂᶁ ȴɎaɏȳɎbɏȳɎcɏȳɎdɏ ɎeɏиᵑⱢ NOAAȳ

GFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ OLRủ ӂ

ᶁ Ȳ ᴯⱢ w/m
2ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 Ὑ֝ 1Ȳᵀ Ɫ ד2004 ủȴ 
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3 Ὑ֝ 1Ȳᵀ Ɫ  ҍủȴד2003

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 Ὑ֝ 1Ȳᵀ Ɫ  ҍủȴד2004
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ד2003  5 ủȳҍủ ד2004 ủȳҍủ NOAA иέ OLR ӂᶁ

иᵑ GFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ OLR

ӂᶁ ֯Ɏ30ïS-30ïN,0ïE-0ïW)֮ Ἤ ᾼ Pattern Correlation

о RMSE ȴɎaɏȳɎbɏȳɎcɏ ɎdɏиᵑⱢ ד2003 ủȳҍủ 2004

ד ủȳҍủᾼ Pattern Correlation о RMSE ȴ 
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ד2003  6 ủ​ ủ ӂᶁ ȴɎaɏȳɎbɏȳɎcɏȳɎdɏ ɎeɏиᵑⱢ NCEP

иέ ​ ȳGFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPG

ᾼ ​ ủ ӂᶁ Ȳ ᴯⱢ mm/dayȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7 Ὑ֝ 6Ȳᵀ Ɫ ד2004 ủȴ 
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8 Ὑ֝ 6Ȳᵀ Ɫ  ҍủȴד2003

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9 Ὑ֝ 6Ȳᵀ Ɫ  ҍủȴד2004
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ד2003 10 ủȳҍủ ד2004 ủȳҍủ NCEP иέ ​ ӂᶁ

иᵑ GFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ ​

ӂᶁ ֯Ɏ30ïS-30ïN,0ïE-0ïW)֮ Ἤ ᾼ Pattern Correlation

о RMSE ȴɎaɏȳɎbɏȳɎcɏ ɎdɏиᵑⱢ ד2003 ủȳҍủ 2004

ד ủȳҍủᾼ Pattern Correlation о RMSE ȴ 
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ד2003 11 ủ 850hPa ֣ ủ ӂᶁ ȴɎaɏȳɎbɏȳɎcɏȳɎdɏ Ɏeɏи

ᵑⱢNCEP иέȳGFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPG

ᾼ 850hPa ֣ ủ ӂᶁ Ȳ ᴯⱢ m/secȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12 Ὑ֝ 11Ȳᵀ Ɫ ד2004 ủȴ 
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13 Ὑ֝ 11Ȳᵀ Ɫ  ҍủȴד2003

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

14 Ὑ֝ 11Ȳᵀ Ɫ  ҍủȴד2004
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ד2003 15 ủȳҍủ ד2004 ủȳҍủ NCEP иέ 850hPa ֣

ӂᶁ иᵑ GFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPG

ᾼ 850hPa ֣ ӂᶁ Ɏ֯30ïS-30ïN,0ïE-0ïW)֮ Ἤ ᾼ Pattern 

Correlation о RMSE ȴɎaɏȳɎbɏȳɎcɏ ɎdɏиᵑⱢ ד2003

ủȳҍủ ד2004 ủȳҍủᾼ Pattern Correlation о RMSE ȴ 
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ד2003 16 ủ 200hPa ֣ ủ ӂᶁ ȴɎaɏȳɎbɏȳɎcɏȳɎdɏ Ɏeɏи

ᵑⱢNCEP иέȳGFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPG

ᾼ 200hPa ֣ ủ ӂᶁ Ȳ ᴯⱢ m/secȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

17 Ὑ֝ 16Ȳᵀ Ɫ ד2004 ủȴ 
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18 Ὑ֝ 16Ȳᵀ Ɫ  ҍủȴד2003

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

19 Ὑ֝ 16Ȳᵀ Ɫ  ҍủȴד2004
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ד2003 20 ủȳҍủ ד2004 ủȳҍủ NCEP иέ 200hPa ֣

ӂᶁ иᵑ GFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPG

ᾼ 200hPa ֣ ӂᶁ Ɏ֯30ïS-30ïN,0ïE-0ïW)֮ Ἤ ᾼ Pattern 

Correlation о RMSE ȴɎaɏȳɎbɏȳɎcɏ ɎdɏиᵑⱢ ד2003

ủȳ2004ד ủȳ2003דҍủ 2004ҍủᾼ Pattern Correlation о

RMSE ȴ 
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ד2003 21 ủ OLR ȴɎaɏȳɎbɏȳɎcɏȳɎdɏ ɎeɏиᵑⱢ NOAAȳ

GFS_CFSȳGFS_OPGȳECHAM5_CFS ECHAM5_OPGᾼ OLR

Ȳ ᴯⱢ w
2
m

-4ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

22 Ὑ֝ 21Ȳᵀ Ɫ ד2004 ủȴ 

 

 


