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Ϛȳ Мѝ ȸ 

     

    Ṇ ᶾ П Ḃ › ה с ֝оᶾ ПҵȲṆ

₇Ӽ דצ П иέȳҒ ӣц ᶾ ȴ ᶙ ᾼиέȲЛ Ҡẁ ה

Ḃ Ṇ כ П ᴕȲҫϚѠ иέѠᾎᶙ ₇Ӽ

Ҡ ᵗ ᶝ Ḇצ ȳ֥ ֮ᵓӣṆ ₇ȴӐẒד Пӭᾼ֯ὑṼ

ᶝ Ȳ Ṇ ӣᶾ ȴӐד⇔Ɏ ϡדɏ ᴷ

Б ПṆ ᶾ ὑ›Ϛד⇔ Пῶ ȲḆ оױᶾ П

ϩȷױҵȲ Ӽиέ֢ Ṇ ᾼה ⇔ ἤȲṳ Ṇ

⇔ Пᶾ ȴ 

 

ֿȸṆ ȳ ȳ ⇔ 

ϡȳ ѝ Abstractȸ 

     

    Besides the improvements of data assimilation technologies and front-end models, 

relevant diagnostic analyses, value-added applications and verifications are all vital factors 

for the developments of ensemble forcasting. These progresses not only improve weather 

models but also play the roles in the references when setting ensemble member strategies.   

Furthermore, to meet the requirements of Central Weather Bureau(CWB), we need a 

comprehensive description of forecasting products.  

    The purposes of this 2-year project are to support CWBôs typhoon forecasts during 

warning periods and to develop the technology of ensemble typhoon track forecasting. In 

this year(second year), historical typhoon cases in 2016 are applied to verify the developed 

ensemble typhoon track forecasting technology(SUMMER, SUper Multi-Model Ensemble 

Realignment for typhoon forecast), then to optimize SUMMER typhoon track forecasting. 

At the same time, the applicability of ensemble typhoon intensity forecasting technology is 

preliminarily evaluated. 

     

 

Keywords: ensemble forecast, typhoon track, typhoon intensity 
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Ϛ   

1.1 ￼ ӭᾼ 

1.1.1 ￼  

ү ᴯὑыӂ◦ủ ֥☼ Ȳ֝ ϭ ὑ √ ὰ Ṹὰ ӻꜜȲ֪ױ

ȳ ​ȳ֮ щ ḳ ȴѷꜜ ᴩ еӁᾼɦḳד2005 ᴷ ᵫɧ

╓ҏȲү ╥ԓ Ѭḳȳḅḳц֮ ֥₤ḳ Ӣ ᾼ֮ Ȳӂᶁצ 90%ѿϱ

ᾼϢЀ 2 щ ḳ Ɏ ȳ☻Ѭȳ ḅȳ֮ ɏᾼ№ Ȳצ 73%ᾼϢЀ 3

щ ḳ ᾼ№ ȴּר ὧ ц⁮ Ӽ ֪ – ᴖ ḳ Ɏֽ ᾼқד2005

ɏȲẔḳ ế ⇔ йד Ȳ╝ּר ᾼ ‍ṅשׁ ⇔ᾼ оế

ȴү ᴯὑᴫҖыӂ◦֮ ȲⱢԓѷꜜắ ᾼ ПϚȴ

ү ᴖṕȲЄ иᾼ ḳ Ɏ ѬȳЁӰ☼ȳ ц ɏȲ…֪═ ἤ Є​Ἤ

Ȳ╝ү ᾼ ☻ ḳׁשṅ רּ צ ȷԛ῏Ȳү ᾼ ֮ᶮ

ᵺ ⇔ҵȲӼṿү ᾼ ☻ḳ דṅẓשׁ ᾼ ἤȴ 

֯ ҟ ếᵂꜜשׁ ᴯᾼᵘϩϯȲү ᾼ ☻ḳ П ϩБ

Ϛ☼Ѭ Ȳṳ כ ȴ ᴖӦὑү ϢЀ ⇔ ȳ֮ᶮ ȳ֮ ЛṾȳ

ᾈ☼ ‚ѹị ☼≡ȲҒϱ ​ ѹẓ ἤȲ╝ᶝ ֮ טּ ἤ ​ᾼ

ד⇔ ȲϷ ҒϠ☻Ѭ ị֮ḳ ᾼЛ ứἤȴױҵȲ в ṅῂשׁ☻

Ϣϩצ Ȳ ȳ שׁ​ Ьדצ ֵ сῈ ȷ֪ױү ᾼ ṅשׁ☻

ȳі ҵԒ ᶾ ПҵȲ в ḖȲ ḳ ∂ ṅἬשׁ

ᾼЄ Ѭѝ Ȳṳ о Ὲ έПứ ​ ᶾ ḳ

ϩȴᴖү ᾼ ḳ Є ֪═ ἤᾼ Є​Ἤ Ɏֽ ѬȳЁӰ☼ɏȲ╝Ɫ с ☻

ḳ П ᵂ Ȳẓ Ҡ ᵂПứ ​ ᶾ ⱢẔ ȷ כ

ṏֻП ứ ​ Ȳ ПḂ Ɫ ᾼ ПϚȴ 

ᴞ ד1963 Lorenz ҏ Ḣ ∟Ȳ Ϣ ẞӦὑ Є Ṇ Ԓщϱᾼ ạȳ

ῴỞ Л ȳ ֯׀ ֪ Ȳṿ Ẓ ѿϱПḟứἤ ЛҠ ȷEpstein 

(1969) ҏϚ ϩ ױȲ(stochastic dynamic model)ה Ҡה ẁЄ ᾭ ᾼӂᶁц

⇔Ȳһ ֮қ (Monte Carlo)ѠᾎὑѝМ ᶁ ӱ ḟứἤ ⱢṾ

ᾼῶ ȷLeith (1974)⁄ѿ ц Ȳ Ὑ ֮қ ᾎМПӂᶁ

  ∟ ⇔ᾼЊѐ⇔ Ȳѹ ═Ҡ ⇔ ПЄѐ⇔ Ȳד

ὑ Epstein (1969)П ϩ צḆẓה ϩȴ ᴖȲ᾿ẞ ֢ꜜѷד1992 Мї

И Ở њ ᴩṆ (ensemble) Пᵂ оȲֽЭṆ БכⱢԓ ᵂ ᴯ ᾛ

ṿӣП Џẓȴ 
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1.1.2 ӭᾼ  

Ὼ ẃ֢ᵂד20 МїП ϩБצ Ṝᾼ ḔȲᵀ ὑḟứ

ἤ Ҡ ᵍ֮ẓצЛ ứἤȲ֢ ᶁ ϩὑׁש Ṇ ᶾ Ȳ ᵑ ױ

ὑ Ԉ‍ ᾼṆ Ḇ ᴕ ẔЛ ứἤȴ╝ӐẒד Пԓ ӭᾼ

… ֥ ᶝ ᵂ Ȳ צ Ṇ ₇Ȳ ד П и

έ ӣᶾ ȴӐ ὑ כБᶙד Ṇצ Ṇ ПṆ ἤиέ Ȳ

ṳ Ṇ Ғ ӣᶾ Ȳ ẁҠ ᵂП ╓іȴӐד⇔Ɏ ϡדɏ

ᴷБ ПṆ ᶾ ὑ›Ϛד⇔ Пῶ ȲӼ оױᶾ

П ϩȲ֝ ῴḔ έṆ ה ⇔ ПҠ ӣἤȴ ᵑ╥ϯҙד

֯Л֝ ӣЛ֝כ П иέȲἨṼ ⇔ –ү и

έ SUMMERП ϩȲṳѹ SUMMER ⇔ ᶾ ȴ Пׁשṅכ

ὨҠ ẁ Ḃה Ṇ כ ᵂⱢ ᴕȲ֝ ₇ПиέӼ

ᵗ ᶝḆצ ȳ֥ ֮ ӣṆ ₇ȴ 

 

1.2 вҵ Ӑ ד ṅשׁ ᾓ 

1.2.1 Ṇ  

Є דּ ṅשׁ ц ϩ сȲᴞ ҅ד1980 ֢ Ở ᴩ

ᵂ Ȳѹ ϩ ד сȴ ֢ ה ѷȲ ῏ ᴯ―

њ≈ᴕֽᴶ ӣ ṷ ה ѿḂ ȴẔ ֯נ ד1973 Sanders―Б

ҏϚ ἤ(consensus) ᾼ ἘȲ Ӧ ֥Л֝ẃ ᴖכᾼϚ Лṓ

╥ ὑ ᵑ Ȳ ᴖѿ  ẃכ Ɫῶ Ṿ῏ȴѿ Leith (1974)П Ӣҏ

ᾼṆ Ѡᾎ⁄ṿӣ Ϛ Ȳᵀṿӣ֢ה Ѡה ӢṆ כ ȴThompson (1977)

ѿ ὙȲ ὑɦẒ ὑ ᶁ (unbiased)ɧѹɦἒױṳ ᶙԓד

(not perfectly correlated)ɧП› ϯȲṿӣד П ἤ ֥Ȳ ẞ ᵑ

ⱢЊП ȴ 

∟ױ צ ֵ ῏ ᴩṆ ӣПד ṅȲẂֽשׁ Leslie and Fraedrich (1990)

֥ ☺ ה CLIPERɎclimatology-persistenceȲ ═ ᾎɏ ȳGoerss (2000)ה

ѿԓ ц ᵂ иᵑה ᴩϚ ἤ Ȳד ὑ ᾎἨ ᵑ ᶁה ẞד Л

ᾼ ὨȴWeber (2003)⁄ ֢ ה ҟП ἤѿḟứṆ כ ȲẔ ῶ

Ϛ ἤ ᴿȴPoroseva et al. (2010)ҏ ὑ Dempster-Shafer Ȳѿֵ ה

ᴩ ᾼѠᾎȲṳ ֵ ᾎה ϩ ה П ᾼ Ȳ҃ ᴕ

ᾼ ╗Ҕה NOGAPS (Navy Operational Global Atmospheric Prediction System)ȳ

ECMWF(European Centre for Medium-Range Weather Forecasts)ȳNCEP (National Centers 

for Environmental Prediction)ᾼ MRF (medium range forecast)ц AVN (Aviation Run of the 
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MRF)Ȳṳѿ ◦ыӂד2000 ⁮֙⇔◦П ᴷẔ ϩȲ Ὠ ӱ Ẓ

ᵛҠה ẁ֥ ᾼֵ ה Ȳᴖ Ғ ה Ҡ ֵ ה ᾼ₇ ȲЛ ֯█ṷ

ЬҠ Ἤצ Ѡᾎᶁҷ ȴFroude et al. (2007)ꜙᴟѿ ECMWFц NCEPṆ

Ṇ П ц ⇔ Ȳ ҏ ᴿᾼ ПҵȲӼ╓ҏᴿ

Ѿ╚ и Ṿכ Ҡ ẞḆֻᾼ ȴ╝Л ֵ Ἠה Ϛ ПṆה ֯

⇔ ϱᶁ᷊ ᾼṔᴥȲяẔ֯ὑ ẁ ⇔Ḇ П ╓іц Л ứ

ἤѠ Ḇ╥ֽױȴ 

Elsberry et al. (2014) ד2012 ECMWF Єᴫ◦ П ῶ Ȳׁשṅ

ECMWFṆ Єᴫ◦П֯ה ϩЛֽᴫҖыӂ◦ȴEvans et al. (2014) і

ѬП ד2008 Fay Ȳṳѿ 16 έ⇔WRF ПṆה ⱢẂȲ

ֽᴶṿӣṆ ╓і(forecast guidance)ȴ ᾼ Ɫȸ έ⇔Ṇ

╓і Лṓ ϱ ᵅ Л ứἤȲᵀ ҃ ᾼ Ғצ ᵂӣѹ Ғ Ẕ

‒ї⇔ȴ֯ Мֽᴕ Ṇ ╓іȲӂᶁᴖṕ ὑἬצ ​  ᶁҠ с

ᶾ ȴ ṷׁשṅᶁ Ὑ ӣṆ Ѡה דצ Єᾼᵗ ȴ 

1.2.2 Ṇ  

Ṇ ֢֯ МїБ  ᴩᵂ о ӣɎWMO (2007)ɏȲ ᴖ Ἤ

כצ П ᾿ ӂᶁȲᴿѾ ᾎᶙԓ Ṇ П Ȳ╝Ӽצ ṅשֵׁ

ױ ᴩ ȴElsberry and Carr (2000)Ϡ Goerss (2000)Ϛ ⱢṆ ẓ

ṏֻצ ἤПҵȲӼ╓ҏ Ҡ Ӧҟ Ҡ ЄП иכ Ȳṿӣ

כ ПṆ ӂᶁ Ғצ ᾼ ὨȴLee and Wong (2002)ӣ ECMWFȳJMA 

(Japan Meteorological Agency)ȳUKMO (U.K. Met Office)ПṆ ₇Ȳѩ ȳ

ѿ ῴỞᴯ Ɏᵛ 0Њ ɏ ȳѿ 12Њ Ɫ ПṆ ῶ

Ȳ ѿ 12Њ Ɫ ῏П 24ц 48Њ ᶁ ὑ›ϡ῏Ȳᴖ 72Њ

ῶ ⁄Ϯ῏ ᴿȴKumar et al. (2003)⁄ṿӣ ECMWFȳNCEP AVNȳNOGAPSȳ

UKMOȳJMA Ṇ ה Ϛ◕ ∟Ȳ ֢ ᵑ ֢ Ṇה ἤ

ѿḟứẔ ȴ ὨӼ ӱ ὑ֢ цṆה ӂᶁПῶ Ȳ ᵑὑϮщѿϱП

ḆⱢ ȴElsberry et al. (2008)ҏѿ 60ᴟ 72Њ כ֢ Ϛ ἤ П ᵂ

Ɫ Ȳׁשṅṿӣɦ᾿ 72Њ ∟П Мїᴯ ɧ ɦ Ӧ 72Њ ∟П

֣ ẃḂ Мїᴯ ɧẒ Ѡ ȴ Ὠ ӱױẒ Ѡᾎὑ ◦ᴫҖыӂד2006

П ᶁ Ṇ ӂᶁⱢṾȲᴖ∟῏ПḂ ⇔ ЄȴTien et al. (2012)⁄ᴕ

֢Ṇ כ ὑ ҟ Пῶ Ȳѿֵ ἤ ẞ ᴖ П Ȳ҃

ṿӣ 5 ‍ ϩ ה ӢṆ Ȳṳѩ ṿӣԓ Ṇ ӂᶁȳ ӂᶁȳҟ Ṇ

ӂᶁ ЄПכ ȳֵ ӂᶁ ҳ Ѡᾎὑ ד2004-2008 52 П

ῶ ȴиέẔῶ Ȳֵ ӂᶁᾎὑ 72Њ в ӂ ⇔ᶁ ὑẔ҃

Ѡᾎȴ 

Qi et al. (2014) ҏϚ ὑ EPSɎensemble prediction systemȲṆ Ṇ ɏכ

Ɏ12 Њ ɏ П ἤṆ ӂᶁᾎȴCMA (China Meteorological 
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Administration) ӣ ECMWFȳNCEPП EPS ₇ Ԛד2010-2011 35 ᵓ

ӣ JMA Ṿ ᴩ Ȳ Ὠ ӱ╚ ПṆ כ ᾿ ӂᶁῶ ὑ ӂᶁȴBrill 

et al. (2015)ѿϚ Ӵ П divisive clustering algorithm NCEP GEFS 20 כ

ECMWF 50 כ ᴩ и Ȳ ӱṿӣ כֵ ӑӇ ὑ ӣ ECMWF

῏Ȳᵀ█ṷ ֵ֯ Ṇה М ҏᾼ ᴿѾ ═ ἤȴ 

Dong and Zhang (2016)ᴕ Qi et al. (2014)ПׁשṅȲ ҏ OBEST (Observation-Based 

Ensemble Subsetting Technique)ѠᾎȷԒѿ JMA ᴩ֢Ṇ כ П 12Њ

ȳṼẔ ӦЊᴟЄ ᶧȲ ậẔ› M כ֤ ᾿ ӂᶁ∟ ẞ Ṿ

ȴ ṅᵓӣשׁ ◦ᴫҖыӂד2010-2011 Ȳ ɦ ֤∟ӣѿӂᶁПכ  

(M)ɧɦѿ Ṇ ӂᶁП оП ɧП …ȲECMWFṆ (OBEST)

ECMWFҒϱ NCEPṆ (Super-OBEST) Ṿ ֤Пכ иᵑⱢ M = 20 M = 

28ȴױҵȲѿ ∟ד2010-2011 ᵂד2012-2013 П ᴩ ȲOBEST

Є ϱᶁ ὑṆ ӂᶁȲẔМ ד2010-2011 12ᴟ 36Њ ד2012-2013 12ᴟ

24Њ ПḂ ẓ ἤȴѩ ד2012-2013 П Super-OBEST Ṇ

ӂᶁ Ȳ Super-OBEST ԛ ϚḔḂ Ȳ ἤӼҠ ═

ẞ 36Њ ȴ 

Ӑ Ϛד ӣ Dong and Zhang (2016)Ἤ ҏП OBESTѠᾎȸԒѿ ᶝ ẁ

П ד2014-2015 ᴩ֢Ṇ כ П 12Њ ȳ ậ ֤

› כ28֤ Ȳӂᶁ∟ ẞ Ṿ ȴ 

Ӧὑ ECMWFḕѡ צ 0000ц 1200 UTCɎ0012runɏẒװ Ȳ╝ 0600

1800 UTCП Super-OBEST ᵑ Ȳѿ Ṿ ῶ ȴ Ϛד ECMWF

NCEP ПẒ ֥Ѡ ȸѿ 1800 UTCⱢẂȲҠṿӣПṆ Ҕ╗ῴỞ

Ɫ 0000 UTCП ECMWFṆ ῴỞ Ɫ 0000ȳ0600 UTCП NCEPṆ Ȳ╝Ҡӣѿ

OBESTἨ Super-OBESTᾼẒ Ѡ Ɫȸ 

Ѡ ϚȸẒ῏ᶁ ӣῴỞ 0000 UTCП Ȳѿ 18Њ ֤ȷ 

Ѡ ϡȸNCEP ӣῴỞ Ɫ 0600 UTCП Ȳ ECMWF ӣῴỞ Ɫ 0000 

UTCП ᵀҟ › 6Њ ȲṿẔ ὑ NCEPṆ ȴ֝

0600 UTCП ᴯ Ȳ ECMWFП 0000 UTC 6Њ

ӔⱢ ᴯ Ȳṳ 7Њ ᴟ 240Њ ᾼ ֝Ḕ ᴩ ӔȲ

∟ѿ 12Њ ֤ȴ 

Ẓ Ѡ иᵑ ӣὑ OBESTц Super-OBESTП ȲѠ ϚП ῶ Ѡ

ϡⱢṾȲ╝ὑ ד2016 6 ѣ 2 ѡЏᵂ М∂ ᶝṿӣ Super-OBESTѠ Ȳὑ

0600/1800 UTCɎ0618runɏ⁄ ӣѠ ϚȲ ẁ ủ ᴩϱ ᵂ ӣȴⱢṿ

―ὑṿӣȲѹ Dong and Zhang (2016) ҏП OBESTᾎצἬ Ȳ ᶝ ∟

ḟứ ᶾױ Ễ֤Ɫ SUMMER (SUper Multi-Model Ensemble Realignment for typhoon 

forecast)ȴ 
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Ӑ Ϡ ӣԓ Ṇה Ȳ∂ Ӿ OBESTѠᾎП ᶾ

ПҵȲӼҒϤ Ṇה ȲѿḂ ẔὑᴫҖыӂ◦֮ П ϩȴѿ

◦ᴫҖыӂד2014-2015 П ECMWFȳNCEPȳWEPSц TAPEXṆ ה ɦ

֤∟ӣѿӂᶁПכ ɧ ɦѿ Ṇ ӂᶁ оП ɧП …Ȳ

ᴖṕ 72Њ › Ṿ ậכ Ɫ 30ѿϯȲ72Њ ѿ∟⁄Ɫ 60ѿϱȴ ᴖ֪ 24-48

Њ Ṿ ậכ Ɫפּ 28Ȳ╝ѿẔⱢӐᶾ ц∟ П ậכ ȴҒϤ

Ṇ ה ȲSUMMERὑ 78Њ ›П ὑṆ ӂᶁȲױḂ П ἤ

ṿӣԓ Ṇ Пה Ὠ ȲҠ ═ᴟ 72Њ ȴҒϤ Ṇ ПḂה Ȳὑ

72Њ › ӣSUMMERҠ ᵅ Ȳ72Њ ∟П Ғ⁄ SUMMER

П 28 ậכ Мԓ Ṇ ἬҜПѩẂה ᵅצ ȴ 

1.2.3 ⇔  

П ⇔ᵒứắ ὑ ЛṜȲѻ Ṽ иέȲ ӣ

Dvorak(1982)ᾼᶾ Ѡᾎ ẞ T CI ȲṳṼ CI Є ᾼ … ẞ

⇔ȴ ᵅ ⱢБ῀ Ȳ ᶝӼ ӣ ה Vm = 6.7 × ( 1010 - Pc )
0.644ᵒứ

⇔ȲẔМ VmⱢϚи ӂᶁ Є ȳ ᴯⱢ ktsȲPcⱢ ᵅ ӂ ȳ ᴯⱢ hPaȴ

ҵȲױ ᶝ ѷꜜ ứȲ ӣϫи ӂᶁ Ȳ╝ ṿӣ ѡӐ ד

֝ПѠהȲ Ϛи ӂᶁ ϫиכ ӂᶁ Ȳ ṓῶ 1ȴ 

иέ Л֝ ה ⇔ᾼ ϩ╥Ӑ ϯҙדᾼ Џᵂ ӭПϚȲӦ

ὑ ⇔ᾼ ἤЛ֝ὑ Ȳ›῏צӔȳ Ȳ∟῏⁄ꞋⱢӔ Ȳ╝֯иέ

⇔ הḆֵᾼѠצ ȸ2012ד ECMWFᾼ Prates֯ ᾼМ

ᵫМȲ ד2011-2012 ⇔ᾼḟứἤ Ȳ Ẕӂᶁ ⇔ (MAE)

ц (Bias)иέȲẔМ MAE ẓצ  ᴖ Ғᾼ ἤȲӦ Ҡ῀ ה

72Њ в ֣ᵅᴷ ᾼ ⇔Ȳ72-120Њ ⁄ ֣ ᴷȴ Ḃѿ ד2005-2011

έ ӂᶁדПה ⇔ иέȲ⁄ 120Њ в ה Ѿᵅᴷ ⇔(Ҕᵶ

ц )ȴCangialosi Ϣ֯ ᾼד2016 NHC ᵫМȲѿᶁ оᾼ ѩ

ה ὑ ⇔ ᾼ ἤȲ ᵫМѿ ⇔ ᾼ оᾼ ᶧ Ȳ

֥ ד ὑ CLIPER5ȳDecay-SHIFOR5 ᾼᶾ и(Skill) ȴӐ Ӽ

ᴕ›ϢᾼѠᾎȲиέ ECMWFȳNCEPȳWEPSế TAPEXҳ Ṇ ᾼה ⇔

ἤ( 4.1 )ȴ 

ὑ ⇔ Ȳ ҟֵѿиέ ȳᴕ Ԉ ц ᾎ⁄ Ѡה

ᴷẔ о ȷῺדẃ щ ϩП сȲ Пה ⇔ Ӽ ắ

ẞ ȴּר Мїѿ ◦Єᴫד1990-2015 ⇔ Ȳиέ

⇔ ϩȲ ⇔ ϩ ד ḔМȲᵀЛֽ ȴDeMaria et al. 

(2014) иέῺ 20 רẃּד Мї ֥ Мї (Joint Typhoon Warning 

Center, JTWC) ỪѠ ֢ ╓іП ⇔ ῶ Ȳ╓ҏ ╓іПḂ ѻ ẃᴞ

ὑἬ ӣ Пה ȲӦ ῴ ᾼ ҵἋᾎȳ ϩ ᾎȳ ϩ ᾎȲ᾿ᴟṿӣה

ֵ ᾎȴה Ӽ ӱỪѠ ╓іᶁצẓ ἤП Ḃד Ȳѹ ╓і
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ПḂ ⇔ ỪѠ ῏ⱢЄȴEmanuel and Zhang (2016) 2009-2015דҖЄᴫ◦

Ȳ ѿṆ ҏ᷄ה ⇔ Пẃ Ȳ ҏ ⇔ ὑ› ѡѻ

ẃᴞῴỞ ⇔ ȲᴖП∟⁄ѻ ắ цЄѐ⇔ ȴӐ ⁄ѿ

SUMMER ₤ᶾ Ɫ ⇔ ᶾ ȲӼᵛѿ ῴ ⇔ ậ

ПṆ כ ᴷ ӑẃ ⇔ Ȳиέ Ὠ ὑ ҳ ȴ 

 

1.3 Џᵂ ӭ 

Ӑד⇔Ɏ ϡדɏ ЏᵂԚצϮ иȲɦ ҭ ПṆ ӣᶾ Ὠи

έɧȳɦ Ṇ ӣᶾ П оɧѿцɦ Ṇ ⇔ ᵂ о ӣᶾ

ɧȴѿϯиᵑ Ὑ ϡדɎӐדɏ Пѻ Џᵂ ӭ в ȸ 

1. ҭ ПṆ ӣᶾ Ὠиέ 

Ӑ Џᵂ Ἃ ϚדПׁשṅЏᵂȲ ӣ Ϛד∂ Мїϱ Пᵂ о

SUMMER ᶾ Ɏ֝ ṿӣԓ ה ПᾪӐȲѿϯӑה ᵑ Ὑ ᶁῶӱṿӣ

ᾪӐɏȲױ ᴩ ד2016 ҭ П иέȷṳ ϚדБᶙכП ד2014-2015

П Ὠ ᴩ ֥иέȲҔ╗ иέȳSUMMERᶾ ῶ ѩ ȳ ἤ ȴ 

2. Ṇ ӣᶾ П о 

ὑ Ϛד Пᵂ о SUMMERᶾ ϱ ЏᵂПиέ ὨȲӐד⇔ ᵓӣ

ҭ ϯԝ оѠᾎȲ Ḃ Ṇ ϩȲῴḔ ȸ 

a) Ϛד SUMMER ӣ֢Ṇ כ П ֤ Ɫ 12 Њ П

ȲӐ ᴕ ѿẔ҃ ῶ ֪ІᵂⱢ Ȳֽ ⇔ȳ ⇔ ȳ

П ȴ 

b) Ϛד SUMMER ὑἬצ ᶁ ӣỆứ Ṇ כ Ȳѿ ẞ Ṿо

ȲӐ ϚḔ Ϥ ὑЛ֝ ◕ṿӣЛ֝ כ П

цᵂ оѠהȴ 

c) Ϛד SUMMER ᴕ ֢Ṇ כ П 12Њ ῶ ȲӐ Ϥ 12Њ

›П ῶ Ȳ ӣḆֵҠӣП ȲѿḂ SUMMERᶾ ȴ 

 

3. Ṇ ⇔ ᵂ о ӣᶾ  

⇔  ϵѿẃᶁⱢ ה ᾼ╚ ПϚȲӦὑ ⇔ ה

έ⇔צ− ᾼד ἤȲ ҟ ӱṆ ה ὑ ⇔П ỮЛֽḟứἤ Ȳה

ѹ ᵑ ה ὑ ⇔ ӼצἬ ȴ֪ױȲӐ ᴩПЏᵂ ֽϯȸ 

a) Ṇ ἤиέȳ ԓצ Ṇ Пה ⇔ ϩȷ֪֢Ṇ ה

ᶁҔ╗Мї ᵅ ȲᵀӑӇצῺМї Є Ȳ╝Ӑ
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ԒѿМї Ɫ ᾼȲṳ ѿ - ϩ ῶ ᴩ ȴӦὑ ⇔ צ

Ӕ ᾼ Ȳױ иЏᵂӼ Л֝ ⇔ Ѡᾎ ᵧ ѠהȴױҵȲⱢ

Ἤ Пכ ⇔ ȲӼᴕ ṿӣ best track ȳ ֥Ṇ ה

Ὠ ᴩ ⇔Ṷ∟иέȲ צ Пה ⇔ ȴ 

b) Ӿ Ϛשׁד П SUMMER ᶾ Ȳѿ֢Ṇ כ 12Њ ПМї

Ɫ ậכ Ȳѿ ṷכ ֢ ПМї ᵅ ӂᶁ

ᴩ Ȳṳ ᴩῴḔ Ҡ ӣἤПиέȴ 

c) ѿϱ Џᵂ ӭ 2 ẞ о∟ SUMMER Ṇ ѠᾎȲ ẔѠᾎ

Ἤ╚ Пכ ⇔Ȳṳ › ЏᵂӦ ⇔ Ἤ Пᶾ ᴩѩ

ᴷȴ 

 

 

ῶ 1  Ϛи ӂᶁ ϫи ӂᶁ ῶȲ ᴯ KTSȴ 
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ϡ  ҭ ПṆ ӣᶾ Ὠиέ 

ד2016  2.1 ҭ  

ᵂ оṆ ӣᶾ П∂ ЏᵂȲӐׁשṅ ᴕ Dong and Zhang 

(2016) ҏП OBESTѠᾎȴӐ ὑ ϚדБὑ ☻Мї ѻ ᴩ ϯ ȳ Ϥ

ȳ ה ȳ ☼ ᴞ оȳ ה ȳ Ḕ П∂ӴȲẔ

☼ ṓ 1ȴ Ϛד 0012runц 0618runẒ ◕П иέȲӦὑ 0618run

ϱṿӣПṆ 6 Њ ›П 0012runṿӣᾼᶙԓ֝דȲ ҟиέ ὨӼ ӱ

0618runП ἤ 0012runדῺȴ╝Ɫ―ὑиέɎЛ ᵑⱢ 0618runӂ

ứ ɏȲֽ ᵑ Ὑ⁄҅ῶⱢ 0012runП Ὠȴὑ ◦ᴫҖыӂצἬד2016 Ȳ

ᶺ ᴩ ṿӣԓ Ṇ (Super-OBEST)цṿӣԓ Ṇ (SUMMER)Пᵂ о

цӂᶁ ȴ 2(a)Ɫиᵑṿӣ Super-OBESTȳSUMMER ד Ṇ

ӂᶁП ѩ ȲẒ῏ ד Ṇ ӂᶁ῏ⱢᵅПᾭᾓҠѿ═ ᴟ

78Њ ȷSuper-OBESTὑ 54Њ ›П Ḃ ẓ ἤȲᴖ SUMMER⁄

ὑ 66Њ ›ẓ ἤȴ᾿ ѩ Super-OBEST SUMMERП Ɏ 3ɏ

Ҡ῀Ȳ Ϡ 48Њ ҵȲSUMMERῶ ᶁ Super-OBESTⱢṾȴ 

ѩ SUMMER Ẕד Ṇ ӂᶁП ȳṆ ⇔Ɏ 4ɏȲӦὑ SUMMER

Ɫ ậ иṆ כ П ὨȲ╝Ἤצ ПṆ ⇔ᶁ ṿӣԓ Ṇ ⱢᵅȲᴖ

SUMMER ⁄ὑ 84Њ ∟ ὑṆ ӂᶁ ȴLeutbecher and Palmer (2008) 

П Ὠ╓ҏ ὑϚᶙּרᾼṆ Ṇ Ȳ כ M Nᶁ Ὼὑ Є

Ȳ ẞПɎӂѠɏӂᶁṆ ⇔ ῺὑɎӂѠɏӂᶁ ȸ 

ρ

ὔ
‭

ὓ ρ

ὓ ρ
ί ᴼπȟ ÆÏÒ ὓᴼЊ 

ӦהױӼҠכҏȲ ṿӣצ Ṇ כ Ȳ Єὑ ⇔ȴ╝ϚṆ Ṇ ֽ

╗ ПЛ ứἤȲẔ ⇔ ЄἨ῏ Ὼȴ 4М SUMMERȳṆ

ӂᶁП ⇔ Ởᵅὑ П иᵑⱢ 132ȳ210Њ Ȳὑ 132Њ вSUMMER

Ἤӣכ ю╝Ẕ ⇔ֽ֝ ᵅὑԓ Ṇ ȷᴖẔ ⇔ Ɫ Ὼ Ȳ҅ῶ

5щв SUMMER ậПכ П ἤ Ὼ Ṇ Ṇ ȴҫϚѠ Ȳѩ Ẓ῏П

ṿӣכ Ɏ 5ɏȲӦὑ֢Ṇ כ П ӢỄ   ЛϚȳ ╥ᵡ ֪ ȲẔ

ṿӣכ Ғᴖ юȷ֝ ֪ ה ẁ ᴟ 72Њ Ȳ╝Ẓ

῏Пכ ὑ 72ᴟ 78Њ ᶁ юȲѿϱ ֪ ὑכ 5щ∟ SUMMER

ṿӣכ юὑṆ ӂᶁȲӦ Ɏ 6ɏӼ ẞᴞ 84Њ

SUMMER ⇔ Ṇ ӂᶁⱢЄПᾭᾓɎ 192ᴟ 216Њ ҵɏȴ 

Ӧ ד2016 0618runП Ɏ 7ɏȲSUMMERП ד Ṇ ӂᶁ

῏ⱢᵅПᾭᾓҠ═ ᴟ 90Њ Ȳѹὑ 78Њ ›ẓ ἤȴẔ ἤ ═

◕ 0012runἋ  6Њ ѿϱȲ Ϛד ṿӣד2014-2015 Super-OBESTᾼ Ὠ
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ᴿɎ Ϛד 0618run צ Super-OBESTП ὨɏȲ Ẕ ἤЛֽ ṿӣԓ

Пה Super-OBEST ═ᴟ Ὼ 5щҿҢȴᴖ Ṇ ⇔Пѩ Ɏ 8ɏȲ

ẔиӁ₤ ᴿὑ 0012runП ὨȴẔМҠ ẞȲӦὑ ᶁứ ⱢӦ ῴỞה

ẘ Ȳ╝ 0012run 0618runПṆ ӂᶁὑ 72Њ П∟ᶙԓד Ɏ֪֝Ѡ ϚӼ

ṿӣ 0012runПԓ Ȳᴖה 72Њ П∟כ ԓצ  ɏȴה

 

ד2014-2015 2.2 ὨПѩ  

Ɫ ϚḔ ᴷ SUMMERὑЛ֝ד⇔ ῶ П ứἤȲѩ צἬד2016 Ɏ

2(b)ɏ צἬד2014-2015 П ( 2(c))Ȳὑ ד2016 SUMMERד ὑṆ

ӂᶁПḂ ѩẂ ῏ד2014-2015 ȲᴖẒ῏ᶁ Ḃ ᾿ẞ 78Њ ȷ

ἤП ═ ⁄ Ɏ66Њד2016 ɏ ᵅὑ Ɏ72Њד2014-2015 ɏȴὑṆ ⇔П

ѩ Ɏ 4ȳ 9ɏȲ ֝ ὑ 72Њ ∟Ӧὑ ԓ Ṇ כ Пכ ⇔ ПҵȲ

ד2014-2015 Ȳ╝Ẕֵד2016 ⇔ о Ɫӂ ȴ֝ ȲҠ ẞӂᶁᴖṕ

ὑ צἬד2014-2015 П ⇔ᶁ Ɫ ȲᵛṆ כ ⇔Є ϱ

Ҕ╗ ПЛ ứἤȲSUMMER П ⇔ ᴖṕ Ɫ Ὼ Ȳᵀṳӑ֪ױὑἬ

צ ᶁ ὑṆ ӂᶁȴ 

10Ɫ ד2014-2016 ПṆד ӂᶁ SUMMERП ѩ ȲҠ῀Ẓ῏ὑ

ד2016 ᶁЄὑ 2014ȳ2015דȴѩ ד2014-2015 ד2016 SUMMERПṿӣכ

Ɏ 11ɏȲ2016דὑ 180Њ ѿ∟ṿӣ 10 ѿϱכ П ‍ юȴиέ

ד2016 иӁ⁄ 180-240Њ П ᶙԓӦ Lionrock ȲẔ

ɦ180Њ ѿ∟ṿӣ 10 ѿϱכ ɧП ֪ ה ӢỄ Єὑ ╝

Ȳ ױ ∟Ɏ 12ɏẔ  ᵛҠЄ ᵅȴ 

ϚḔ ד2016 SUMMER 78-138Њ П иӁɎ 13ɏȲὑӐ

◕ ᵑὙ П Ɫ Conson ȴ ԛ Conson Ɏ 14ɏȲ 78-

138Њ П Ҡԛ Ȳɑױ ד2016 ӂᶁ 2014ȳ2015דדҟЛ Ɏ 15ɏȴ

Lionrock ֪ Ɏ 16ɏ ד⇔ ȷConson Ɏ 17ɏѻ

Є ẃ ẃᴞῴỞ ẘⱢ 08/09 00Zȳ08/09 12Zȳ08/10 12ZПϮ ȴӦ 18

МПṆ כ иӁȲ Ṇ דצ ὑ best trackᴩ Ѡ֣ ҿП ȴ ᴖṕȲ

П Lionrock ц Conson ∟ȲSUMMERὑ ᴟד2014 Пד2016 ῶ

ד ứȴ 
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ד2014-2016 2.3 SUMMER П  

2.3.1 ԓ  

М ᵫ ╠ѿ цד2015~2014 ד2016 ҭ иᵑ SUMMERП

ϩȲ֯Ӑ Ӓ ᵫМȲ ֥ 2014-2016ϮדП ṿӣ

SUMMERᶾ П Ὠȴ  19М SUMMERᴕ ECMWFȳNCEPȳTAPEX

цWEPSҳ כה Ȳѿ 12Њ ֤Ȳ╚ › כ28֤ П

Ȳ Ṇ ӂᶁП Ὠѩ ȴ ᴖṕȲSUMMERᾼ ֯

72Њ вꞋ ὑṆ ӂᶁȲḂ ֯ 12Њ ( 53.2%)Ȳẞ 72Њ Ьצ 1.4%ᾼ

Ḃ ȴ 

ד2017 7ѣ 20ѡ М ▲ МȲ ỗ ∂ Ȳ ϯẃᾼ М Ṽ

⇔и П ȲӼ ᵑ Ȳṳ ᴷ SUMMER Л֝

П ϩȴ 

 

2.3.2 0-12Њ Л֝ ⇔  

ⱢϠ SUMMERᶾ Л֝ ⇔ П ϩȲׁשṅṼ

0-12Њ ⇔ᾼ оȲ Ἤצ иⱢ ⇔ ═ȳ ⇔ ц ⇔ ϮЄ

(Ԛ 11 )ȴ ⇔ ═Ҕᵶ Ϛ : ⇔-> ⇔ȳ ϡ : М⇔->М⇔ȳ Ϯ : 

-> ȷ ⇔ Ҕᵶ ҳ : ⇔->М⇔ȳ Х : М⇔-> ȳ г : ⇔->

ȷ ⇔ Ҕᵶ ϝ : ⇔-> ᵅ ȳ ϥ : М⇔-> ⇔ȳ ϟ : М⇔->

ᵅ ȳ ϫ : ->М⇔ế ϫϚ : -> ⇔ȴẔМ г : ⇔->

ϫϚ : -> ⇔Ӧὑ ю֯ױṳЛ ȴ 

 20Ɫ ◦ᴫҖыӂד2014-2016 Ṽ 0-12Њ ⇔и Ȳṳ

Л֝ ֢и П ӭȲ ῶӱ 0-240Њ Ȳ Ɫ

ӭȴӦ МҠѿכẞȲЛ֝ ⇔и П Ғ юȲѹ

ӭ ֵ› ֤Ṽᶧ╥ Ϛ : ⇔-> ⇔Ȳ ϡ :М⇔->М⇔Ȳ Ϯ : -> Ȳ

ҳ : ⇔->М⇔éȲѿ 12Њ в ═ ⇔ᾼϮ ֵȴ 

ѩ Л֝ ⇔и ПἬצ Ὠ(  21)ȲҠ ϡ (М⇔->М

⇔)ȳ Ϯ ( -> )ȳ ҳ ( ⇔->М⇔)  ( Ϡ 90Њ ҵ)ȳ Х (М⇔->

)ȳ ϫ ( ->М⇔)֯ 120Њ вꞋ ԓ ӂᶁⱢṾȷדч֮Ȳ

Ϛ ( ⇔-> ⇔) ϝ ( ⇔-> ᵅ )  ( 72Њ в)ȳ ϥ (М⇔-> ⇔)  ( Ϡ

66Њ )ế ϟ (М⇔-> ᵅ )⁄╥ SUMMERῶ ԓ ӂᶁ ȴ  

21Ҡ῀Л֝ ⇔и П ֯Л֝ ԓ ӂᶁ ᾼ

… ẘ֯ оȲᵀ ╥ ӭ ֵᾼи Ȳᵛ 0-12Њ ⇔

═ᾼ Ϛ ( ⇔-> ⇔)ȳ ϡ (М⇔->М⇔)ế Ϯ ( -> ) (  22)Ȳ
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⁄Ҡѿ ẞ֯כ 120Њ в SUMMER Ϛ ( ⇔-> ⇔) П

ԓ ӂᶁ Ὠ Ȳᴖ ϡ (М⇔->М⇔)ế Ϯ ( -> ) ֯

120Њ вꞋѩԓ ӂᶁ ὨṾȴ ֥  21ế  22 ᾼ ὨȲSUMMERП

ὑ 12Њ Ȳ ᾼ ⇔Л ȳ Ἠ ═Ȳ

⇔֯М⇔ѿϱ (ҔᵶМ⇔ȳ )ḆⱢҠ‒ȴ 

 

2.3.3  

ѿ ד2014-2016 ᴩ Ȳѩ SUMMER Ṇ ӂᶁ

(  23)ȴӦ Ҡ῀֯ 12-102Њ в SUMMERᾼ Ṇ ӂ

ᶁЊȲḂ ֯ 54.6%ẞ 3.5%П Л Ȳ ӱ֯ 102Њ вȲSUMMER

П Ṇ ӂᶁⱢṾȴ 

ѩ SUMMER ԓ П Ὠ(  24)Ȳ

SUMMER ᾼ о ֝ד ПṆ ӂᶁ ᴿȲ֪֯ױ

36-96Њ в SUMMER П ϩ ԓ ϚṷȲ ╥

֪Ɫ֯ ȲṆ כ ᾼ Ҡ ֪Ɫ֮ᶮɎ ᵡἨӦᴶ )ᴖצ

Єᾼ Ȳ╝ױ ѿṆ ӂᶁ Ҡ Ӣ Єᾼ Ἤ ȴᵀ ҁ ѩ

ԓ ѿц ȸѿԓ ᴖṕȲSUMMER֯ 78Њ в Ṇ ӂᶁ

Ḇֻᾼצ ϩȷѿ ᴖṕȲSUMMER Ṇ ӂᶁῶ ḆṾᾼ

Ḇ (ֽ Ὼ 108Њ )Ȳ Ϸ ᵅḆֵ( 78Њ Ȳԓ ṿӣ

SUMMERᾼ Ḃ 1.57еṭȲ ṿӣ SUMMERᶾ ⁄ҠḂ

32.69еṭ)Ȳ ӱ ṿӣ SUMMERᶾ ᾼ ἤȴ 

 25 иЛ֝ ɎҔᵶԓ ȳ ȳ‍ )ṿӣ

SUMMERП ᶧ ȴ֯ 30Њ в ԓ Ɫ

ṾȲᵀ֯ 30Њ ᴟ 90Њ Ὠ ԓ Ὠ ȲẒ῏П

Ҡ 40еṭȴ‍ ԓ ᾼ о ῺȲד ӱ

ᴾԓ ПѩẂЬᵅȴ 

ᶺױ֪     Ҡѿ ȲSUMMER ᾼ ԓ Ȳᵀױ

╥∂ ὑ Ӑṝה ὑ ᾼ ϩϷ ᵅἬ ȴӦ  24ȳ  25

Ϸ Ὑ֯ Ḇ ṿӣ SUMMERᶾ ȴ 
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1  Ṇ ӣᶾ ᵂ о☼ ȴ 
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(a) 

 

 

(b) 

 

2  ᴫҖыӂ◦ Ȳ (a) 2016ד ECMWFц NCEPṆ ӂᶁ Super-

OBESTȳ(b) 2016דԓ ц Ṇ ӂᶁȳ(c) 2014-2015דԓ ц Ṇ ӂᶁ

SUMMERП ȴҿ   ҅ῶ ȲҢ פ ϱᴍ

иѩ҅ῶ ậכ ӂᶁד ὑṆ ӂᶁП Ḃ ѩẂȲϱ ֿ҅ῶ֢

Ȳʞ҅ῶɦMEAN OBEST֯׀ ɧ ϱ Ṝ 95%‒ї

Ѭ ȴ 
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(c) 

 

2  ᴫҖыӂ◦ Ȳ (a) 2016ד ECMWFц NCEPṆ ӂᶁ Super-

OBESTȳ(b) 2016דԓ ц Ṇ ӂᶁȳ(c) 2014-2015דԓ ц Ṇ ӂᶁ

SUMMERП ȴҿ   ҅ῶ ȲҢ פ ϱᴍ

иѩ҅ῶ ậכ ӂᶁד ὑṆ ӂᶁП Ḃ ѩẂȲϱ ֿ҅ῶ֢

Ȳʞ҅ῶɦMEAN OBEST֯׀ ɧ ϱ Ṝ 95%‒ї

Ѭ ȴ 

 

 

◦ᴫҖыӂד2016  3 Ȳ Super-OBEST SUMMERП

ȴҿ   ҅ῶ ȲҢ פ ϱᴍиѩ҅ῶ ậכ ӂᶁד

ὑṆ ӂᶁП Ḃ ѩẂȴ 
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◦ᴫҖыӂד2016  4 Ȳԓ ц Ṇ ӂᶁ SUMMERП

Ṇ ⇔ȴ ᴥṆ҅ῶ Ȳ ᴥṆ҅ῶ ⇔ȷ ᴥṆ҅ῶṆ

ӂᶁȲ ᴥṆ҅ῶ SUMMERȴ 

 

 

 

◦ᴫҖыӂד2016  5 ȲṆ ӂᶁɎ ɏ SUMMERɎ ɏὑ֢

ṿӣПכ ȴ 
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◦ᴫҖыӂד2016  6 Ȳԓ ц Ṇ ӂᶁ SUMMERП

ȴ 

 

 

 

7  ֝ 2 (b)ȲᵀⱢ 0600/1800 UTCП Ὠȴ 
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8  ֝ 4ȲᵀⱢ 0600/1800 UTCП Ὠȴ 

 

 

 

9  ֝ 4ȲᵀⱢ צἬד2014-2015 П Ὠȴ 
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(a) 

 

(b) 

 

10  2014ȳ2015ȳ2016דᴫҖыӂ◦ П (a) Ṇ ӂᶁ  (b) SUMMER

ȴ 
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(a) 

 

 

 

(b) 

 

11  (a) 2014ᴟ ◦ᴫҖыӂדȳ(b) 2016ד2015 Ἤצ ȲSUMMERὑ֢

ṿӣПכ ȴ ȳ иᵑⱢ֢ ῴỞ ẘȳ ȲӦ ȳ

ȳ иᵑ҅ῶכ 0-10ȳ11-20ȳ21-40ȴ 
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◦ᴫҖыӂד2016  12 Ɏᴊ ɏ Lionrock ∟Ɏ ɏПṆ ӂ

ᶁ ȴ 

 

 

 

 

◦ᴫҖыӂד2016  13 Ἤצ ȲSUMMERὑ 78ᴟ 138Њ П

ȴ ȳ иᵑⱢ֢ ῴỞ ẘȳ Ȳ ᴥȳּמᴥиᵑ҅ῶ

Њὑ Єὑ ד2016 SUMMERӂᶁ ҒϱϚ П

ȴ 
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14  12Ғϱ֝ ConsonȳLionrock Ɏ ɏПṆ ӂᶁ ȴ 

 

 

15  ֝ 10 (a)Ȳᵀ Ɫ֝ד2016 ConsonȳLionrock П Ὠȴ 
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16  МҶ ᶝ ד2016 ІЍ (Lionrock) ȴ 

 

 

 

17  МҶ ᶝ ד2016  (Conson) ȴ 
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(a) 

 

 (b) 

 

18  Conson ῴỞ ẘⱢ (a) 080900ȳ(b) 080912ȳ(c) 081012ПϮ ȴ

ȳ ȳ ȳ ᴥ иᵑ҅ῶ ECMWFȳNCEPȳWEPSȳTAPEXПṆ כ

Ȳ֢Ṇ М ῏҅ῶ ậӣѿ SUMMERПכ Ȳּמȳ ᴥמּ

иᵑ҅ῶ SUMMERȳṆ ӂᶁП ȴ 
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(c) 

 

18  Conson ῴỞ ẘⱢ (a) 080900ȳ(b) 080912ȳ(c) 081012ПϮ ȴ

ȳ ȳ ȳ ᴥ иᵑ҅ῶ ECMWFȳNCEPȳWEPSȳTAPEXПṆ כ

Ȳ֢Ṇ М ῏҅ῶ ậӣѿ SUMMERПכ Ȳּמȳ ᴥמּ

иᵑ҅ῶ SUMMERȳṆ ӂᶁП ȴ 
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 19  ἬצṆ כ SUMMER All mean Ὠѩ ȴ М

Ɫ 0ᴟ 120Њ Ȳ М ϱ ֿⱢ ӭȷ  иᵑⱢ

SUMMER all ɎṆ ԓ כ ӂᶁɏП ɎеṭɏȲ ᴥ Ɫ

SUMMER ד ὑ allᾼ Ḃ (%)ȴ 

 

 

 

◦ᴫҖыӂד2014-2016  20  ȲṼ 0-12Њ ⇔ ои ɎԚϫ

Ϛ ɏȲЛ֝ ⇔и ֯Л֝ tau ӭ ȴẔМ г ế ϫϚ ֪Ɫ

ю╝ḥצ ȴ 
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◦ᴫҖыӂד2014-2016  21  ȲṼ 0-12Њ ⇔ ои ɎԚϫ

Ϛ ɏȲЛ֝ ⇔и ֯Л֝ tau SUMMERᶾ П Ɏе

ṭɏȴ г ế ϫϚ ֪Ɫ ю╝ḥצ ȴ 

 

 22 ֝  21Ȳᵀ ҏ 0-12Њ ⇔ ═Л ɎҔᵶ Ϛ : ⇔-> ⇔ȳ ϡ :

М⇔->М⇔ȳ Ϯ : -> ɏᾼ ȴ 
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◦ᴫҖыӂד2014-2016  23  ╚ ᶝ П Ȳѿ SUMMERᶾ

Ɏ ᴥ▀ᾭɏ Ṇ ӂᶁɎ ᴥ▀ᾭɏПѩ Ὠȴ ֝  19ȴ 

 

 

◦ᴫҖыӂד2014-2016  24  ԓ ᶝ П

ȴ ῶӱ 0-120Њ Ȳ Ɫ ɎеṭɏȲּמᴥȳ ᴥ

иᵑῶӱԓ SUMMER П Ȳ ᴥȳᴊᴥ

⁄Ɫԓ ПṆ ӂᶁ ȴ ᴥếᴊᴥפ

иᵑⱢ  23М SUMMERᶾ Ɏ ᴥ▀ᾭɏ Ṇ ӂᶁɎ ᴥ▀

ᾭɏȴ 
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◦ᴫҖыӂד2014-2016  25  ԓ ᶝ П

Ȳ ῶӱ 0-120Њ Ȳ Ɫ ɎеṭɏϮ פ Ɫ

Л֝ ṿӣ SUMMERП ȴ ᴥ ȳ ᴥ ц ᴥ и

ᵑ҅ῶԓ ȳ ц‍ ȴ 
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Ϯ ȳ Ṇ ӣᶾ о 

    Ӧὑ ECMWF(NCEP)ԓ Ṇ Ṇ ᴞ ד2016 3ѣɎ2015ד 12ѣɏ

ᾼѬӂה έ⇔ȲѬӂ ECMWF Ӧ Ӑ 0-10щ T639(~32km)Ȳ11-

15щ T319(~64km)Ȳс Ɫ 0-15щ O640(~18km)Ȳ15-46щ O320(~36km)ȷNCEP

Ӧ Ӑ 0-8щ T254(~52km)Ȳ9-16щ T190(~70km)Ȳ сⱢ 0-8щ TL574(~34km)Ȳ9-16

щ TL382(~52km)Ȳ₣᾿ ӼӦ 42 Ɫ 64 ȴ Є ⇔ᾼ Ȳ֥

ԓד2016 ᾼה ϩ ›Ẓד ἬЛ֝Ȳᴕצ ẞӑẃ вԓד ה

ᾼ έ⇔Ҡ ═ ᾭἨԛ Ȳ╝Ӑ ṿӣ ◦ПᴫҖыӂד2016 ᴩ

SUMMERᶾ о ȲᴖЛ╥  ȴד2014-2016

 26Ɫ ◦ᴫҖыӂד2016 Ȳѿ ECMWFȳNCEPȳTAPEXếWEPSҳ

Ṇ Ṇ ПṆ ӂᶁ SummerɎכ M=28ɏ ѩ ȴ М

ѿ 12Њ Ḃ ֵ(57%)ȲП∟ ҒȲSummer Ṇ ӂ

ᶁПḂ ⁄ юȲᵀ֯ 78Њ вḂ ᶁⱢӔ Ȳ84ᴟ 120Њ ⁄Ӧ 0% ᴟ 

-7%ȴ 

ὑ Ϛד Пᵂ о SUMMERᶾ иέ ὨȲӐד⇔П ЏᵂⱢᵓӣ

ҭ П оȲѿḂ ПṆ ϩȲϱҙד ԒῴḔ Ӧɦ Ṇ

כ ֤ ɧȳɦ ֢ ậכ ɧẒ Ѡה ᴩ оȲẔ

иέ Ὠ и ֽϯȸ 

3.1 Ṇ כ ֤  

3.1.1 Ϛȸ ⇔ ὑ  

ӦṆ П ἘȲϚ ֻᾼṆ Ṇ ╗ ӢПЛ ứἤȲᵛẓצ

ϚứЄЊП ⇔ȷҫϚѠ ȲẔ ⇔ӼЛ Єѿᵍ֢כ ⇔ ȴӦ 2014-2015

Пד ὨɎ 9ɏȲЄ ҠכҏЛ Ṇ ӂᶁἨ SUMMERП ⇔ὑἬצ

ᶁЄὑӂᶁ Ȳᴖ Пד2016 ὨɎ 4ɏ⁄ ӱὑ 132Њ ∟П ⇔ ᵅὑӂᶁ

ȴֽ Consonц Lionrock Ɏ  27ɏȲ⁄Є ϱЬצṆ ⇔Єὑӂ

ᶁ П ȴ֪ױ ὑ צἬד2014-2016 Ȳ 120Њ вП ⇔ ҟ

ӂᶁᴖṕⱢӔ ȴ ױ Ȳ╚ צἬד2016 М 12Њ ɦ ⇔

ɇ ɧ(„ ‐) Ṝѿϯ ԈП ᴩиέȸ 

π „ ‐ ὅ          (3-1) 

ẔМ╒Ɫѿ צἬד2014-2015 ӂᶁ ẞПṆ ӂᶁ 12Њ ȲҠ҅ῶ›

12 Њ П ⇔Ȳ3-1 Ҡה Ɫ ⇔Л ɦ ậכ ӂᶁ∟МїП ɧ

ԈП оȴ  28Ɫѿϱ Ԉ ậ ԓ П SUMMER ὨȲ

ậ ӂᶁᴖṕὑ 96Њ ›ᶁצṷ Ḃ ȲẔ ӣὑ ậכ MП

Ḕ Ɫȸ 
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1. Ṇ כ ṼẔ 12Њ ᴩ ᶧȴ 

2. Ӧ M = 2 Ở ṿӣ› M֤כ Пӂᶁ ȴ Ẕ „ ‐ Ṝ ȲẔМὅה3-1

Ɫ ứ Ɏ ứⱢ 30 kmȲ2014-2015דἬצ ӂᶁ ẞПṆ ӂᶁ 12

Њ פּ 30.03 kmɏȲ⁄ ậ֢ M МȲӂᶁ 12Њ ᵅ῏ȴ 

3. ֽ Ṝϱ ԈП Ȳ⁄ṿӣ֯׀֥ Ở SUMMER ứɎM = 28ɏȴ 

ᴖӇ ᾃ ȲӦὑכ Бӣ 12Њ ᴩ ᶧȲ╝ױ ᵅ῏ ӇⱢ Ṝ

ϱ ԈПἬצ M М Њ῏ȴ֪Ӑ Ѡᾎṳӑ ẞП M Ȳ╝ὑ█ṷ

МҠ ẞ П M ȴ ӣὑ צἬד2016 Ȳѩ Ӑ Ѡᾎц

Ở SUMMERП ậכ Ɏ  30ȳ  31ɏȲὑἬצ Ӑ ѠᾎПכ ᶁЄὑ

Ở SUMMERɎ  29ɏȴӦ  31Ȳד ὑ Ở SUMMERὑ 132Њ ∟Ṇ

⇔ ⱢЛṜɎᵅὑ ɏᾼᾭᾓȲӐ Ѡᾎ ẞП ⇔ὑ 186Њ ∟Ởᵅὑ

ȷᴖ 96Њ ∟П Ở SUMMERⱢṾɎ  32ɏȲ 180Њ ∟

⁄ ὑṆ ӂᶁȴ ϚḔѩ Ϯ῏ 120 Њ вПῶ Ɏ  33ɏȲ36 Њ вЬѿ

SUMMER ṾȲ36ᴟ 72Њ SUMMER Ӑ ѠᾎП ЛЄȲᴖ 72ᴟ 120Њ ⁄

Ӑ Ѡᾎ SUMMERⱢṾѹ ῺὑṆ ӂᶁПῶ ȴ 

3.1.2 ϡȸ ⇔ Ὼ  

ϱ 3.1.1 ПѠᾎҠḂ SUMMER∟ ῶ Ȳ⁯ כ ȲᴿѾ

Л ạӂᶁ П 12Њ Ɫ Њ ȷױҵȲ ạ 12Њ ɦ ⇔ɇ ɧ Ɫ

Ӕ ᴿѾ ȲҠ иᴯὑ ꜜ  ῺПכ ֥ȴ ╚ױ Ἤד2016

צ М 12Њ ɦ ⇔ɇ ɧ(„ ‐) Ṝѿϯ Ԉ Пӂᶁῶ ȸ 

ȿ„ ‐ȿ ὅ          (3-2) 

ẔМ╒Ɫѿ צἬד2014-2015 ӂᶁ ẞП SUMMER 12Њ ȴ  34

Ɫϱ Ԉ ậ ԓ П SUMMER ὨȲὑ 108Њ П›

ᶁצḂ ȲѹḂ ⇔ᶁ ṿӣ ⱢЄȴ῏ה3-1 ױ ḟứ ậכ MП Ɫȸ 

1. Ṇ כ ṼẔ 12Њ ᴩ ᶧȴ 

2. ậ ɦӂᶁ ⱢɎ Ṝ ứ Ԉ῏Мɏ ЊɧП ạȲḂⱢɦӂᶁ █

ᴕ Л ЄɧȴӦὑ֢ П ה ϩЛϚȲ╝ױ ᴕ

ӣ Ṇװ █ ȷᴖ Пϱ ⁄ ӣ ҟ 12 Њ

П ȴ 

3. ֝ ȲⱢ ẞ ṾП 12Њ ɦ ⇔ɇ ɧ …Ȳ╝ Ṝϱ Ԉѹɦ

⇔ П ЊɧП M ȴ 

4. ҟ Ὠ ứϚ Ởכ ӭȲѿ ᵍ ậכ ю כ

ЄПҠ ἤ Ғȴ 

Ӧ 2014ᴟ כד2015 ד ὑṆ ӂᶁד ѩẂП …Ɏ  35ɏȲ72Њ

›Ἤצ П о ᶁЊὑ 1Пכ Ɫפּ 8ᴟ 9ҿҢȲ֪ױϱ Мṿӣ
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ЄП Ởכ Ȳѿ ’Ẕ ɎӂᶁᴖṕɏᵅὑṆ ӂᶁȴ ӣὑ ậכ

MПḔ Ɫȸ 

1. ֢ ậכ ɎӦ 10ᴟԓ ɏПɦ12Њ ⇔ɧ ɦ12Њ ậכ ӂ

ᶁМїП ɧẒ῏ П ȴ 

2. ɦ12Њ ậכ ӂᶁМїП ɧ ᴕ Ɏ כ10֤ ɏП

Ӈ Њὑ 20 kmɎѿ צἬד2014-2015 ӂᶁ ẞП SUMMER 12Њ

פּ 19.18 kmɏȴ 

3. ֥ϱ Ԉѹ Ɫ Њ Пכ MȲѿכױ M ᴩ

SUMMER ȴ 

4. ֽ Ṝϱ ԈП Ȳ⁄ṿӣ֯׀֥ Ở SUMMER ứɎM = 28ɏȴ 

ӣӐ Ѡᾎὑ צἬד2016 Ȳṳ Ở SUMMERѩ ậכ Ɏ  

36ɏȲӐ ѠᾎПכ ӂᶁᴖṕ ᵅὑ Ở SUMMERȷᴖӐ ѠᾎП ⇔ὑ 72Њ

∟ᶁ Ở SUMMERⱢᵅɎ  37(a)ɏȷ ᴖѩ Ở SUMMERɎ  30ɏ Ӑ Ѡ

ᾎɎ  37(b)ɏП ⇔ȳ …ȲẒ῏П ⇔ὑ 132Њ ∟ᶁ ⱢᵅȲ

ᴖӐ Ѡᾎὑ 132 Њ ›П ⇔ Ɫ Ὼ ȴֽиᵑ ֢ כ ṿӣ

Ɏ  38ɏȲҠ Ṽ Л֝ П ⇔ȲӐ Ѡᾎὑ и ṿӣ Ở

SUMMERṿӣ 28 ЄПכ ȴⱢ ṿӣ ӭ Є╥ᵡ Ӣ

ὨȲ╚ Ẓ ṿӣ ӭ ‍ ЄП ȸChaba ῴỞ 09/30 00ZɎ16093000ɏ

Ɏ  39ɏц Sarika ῴỞ 10/15 12ZɎ16101512ɏɎ  40ɏȴ16093000 М

SUMMER Ӑ Ѡᾎ ậכ иᵑⱢ 28ȳ10ȲӦМẒ῏ Пѩ Ȳṿӣ юכ

ṳӑ כ ȷᴖ 16101512 М SUMMER Ӑ Ѡᾎ ậכ иᵑⱢ 28ȳ

83Ȳ  40МӼ ӢȴӦ  41Ȳ ѾἬצ П ᶁ Ở

SUMMER ᵅȴ ϚḔѩ Ϯ῏ 120Њ вПῶ Ɏ  42ɏȲҠכҏḂ ЄП

Ɫ 12Њ ҿҢȳ84Њ ҿҢц 96Њ П∟ȴѩ › Ẓ כ Є

П Ɏ  43ɏȲЛ ậכ ֵ ȲӐ ѠᾎᶁҠ҅ῶ Ở SUMMER ậ

כ П ἤȲѹӂᶁᴖṕ Ḃ ȴ 

֥ѩ 3.1 Ṇ כ ֤ П Ȳ 72Њ ѿв

Ṿ῏Ɫṿӣ ПѠᾎȷ72-120Њה3-2 ⁄ѿṿӣ ПѠᾎה3-1 Ṿȷᴟὑ 120Њ ∟Ȳ

ṿӣ ПѠᾎцṆהȳ3-2ה3-1 ӂᶁϮ῏Фצ Ԓȴ 

 

3.2 ֢ П ậכ  

Ӑ ὑ Ϛד ᴕ Dong and Zhang (2016)ҏП OBESTѠᾎȲ ӣԓ

Ṇ П SUMMERᶾ Ȳ ậ 12Њ ֤› 28֤Пכ ᴩӂ

ᶁȴ ᴖ ṷכ ӑӇὑἬצ ᶁ֯׀ Мї Ȳ╝ὑ 12Њ П

∟ ṿӣПכ Њὑ 28ѹ Ɏ 5ɏȴⱢ ӣ Ṇ Ṇ ẁ

П ȲӐ ῴḔ ֢ ậכ ȴ 
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Ԓ ɦ ═ḕ ṿӣכ ⱢṶԒ ứ Ɏ28 ɏɧȲᵛȸ

֢ Ȳ Ɏֽ12Њ ֤ ậПɏ28 כ Мὑױ ẘЛṜ 28 Ȳ⁄Ӧ ֤ 29֤

Пכ Ɏֽ֯׀ɏ ᴟ 28 Ἠ῏ԓ כ ᶁБṿӣⱢѦɎ ṜᾎɏȴӦ Ṝ

ᾎṿӣ Ṇ ӂᶁȳ Ở SUMMERПѩ Ɏ  44ɏȲҠ῀ὑ 78Њ ›П

ṿӣכ ᶁ֯ 27ѿϱȲ Ғṿӣ ῺὑṆ ӂᶁȷᴖắ ὑ

כ Ɏ 5МПṆ ӂᶁɏȲ78Њ ∟ SUMMER ṜᾎПכ ṿӣ ᶁЛ 25ȴ

Ӧ  45Ӽ כҏכ Ғצᵗὑ с SUMMER ⇔ȲяẔ╥ 132Њ П∟ȲӦ

 46⁄Ҡ῀ ṜᾎẔ ⇔ П о ᾓ Ṇ ӂᶁ‍ ᴿȴѩד

Ϯ῏ Ɏ  47ɏȲӐѠᾎὑ 72Њ › SUMMERП ‍ ЊȲᵀẔ Ṝ

ᾎПṿӣכ ὑ 72Њ ›Б Ở SUMMERⱢ ȲֵҠ῀ Ở SUMMER ậПכ

ὑ 3ѡвП҅ῶἤБד ֻȲ ᵛṿӣ юכ Ҡ ẞṿӣ כֵ П Ѭ ȷᴖὑ

78-102Њ ȳ192-228Њ ⁄ ṜᾎП ⱢϮ῏ Ṿȴ 

Ӧὑ 3.1 М ПẒ ѠᾎМȲ 72Њ ѿв Ṿ῏Ɫṿӣ 3-2 ПѠה

ᾎȲ╝ ϚḔ ֥Ẓ МПѠᾎɎ Ɫ 3-2 Ṝᾎɏȸṿӣ ḟứה3-2 ậ ӭѿ

цὑἬצ Ṝᴟױ ậכ ȴӦ  48Ȳṿӣ 3-2 ṜᾎПכ Ӽ Ở

SUMMER Ȳᴖ ᵅὑ ṜᾎȲױ 3.1 М Ở SUMMER ῏ѠᾎẒה3-2 ѩ

П ὨϚ ȷ3-2 ṜᾎП ⇔ Ṝᾎ ῺȲᴖὑ 120Њ ∟ ᵅὑṆ ӂᶁ

Ɏ  49ɏȷӦ  50⁄Ҡ῀Ẓ ṜᾎП ⇔ П о ᾓדᴿȴ

ᴖὑ ѩ Ɏ  51ɏȲ0-72Њ П 3-2 Ṝᾎ ᵅὑ ṜᾎȲᵀ 72-102Њ

⁄Лֽ ṜᾎȲ 3.1 Мѩ ṿӣỆứכ Ɏ28ɏ כḟứה3-2 П Л֝ȷ

120-240Њ Ὑ ֕Пиȴ 

     

3.3 о : Ḃ SUMMER(M=28)כ  

ῶ 2Ɏế  52ɏ╥Ӑ ϯҙדⱢ Ṇ ᶾ оἬ П Ȳѿ

ϯ ֢֯ ỞЮ Л֝ П о Ȳῶ 2М All  meanῶӱḕ ѿṆ

ӂᶁ Ὠ ȷSUMMER ᵛⱢӐ ϚדП SUMMERᶾ Ȳ…ѿ

12Њ П ᶧȲ ậ Њᾼ› כ28֤ ȲП∟ḕ П

Ꞌѿ 28 כ П Ὠиᵑậ ȳ ⇔ӂᶁᴖ ȴ 

3.3.1 ϚȸSUMMER_28  

ἭԒ›ἬӱȲSUMMER֯ 84Њ ∟ ϩ Ṇ ӂᶁ Ɏ  26ɏȴ

ṅ֯שȲׁױ֪ 84Њ П∟ḂѿṆ ӂᶁ Ὠ Ȳᵛῶ 2Ɏế  52ɏМᾼ

SUMMER_28 ȴSUMMER_28…╓֯ ᾼ› 78Њ в SUMMER(M=28)ד

֝Ȳ֯ 84ᴟ 120Њ ⁄ѿṆ ӂᶁ҅ SUMMER(M=28)П ὨɎ  53ɏȴӦ

ѩ SUMMER_28ד ὑ SUMMER֯ 84Њ ∟ПḂ Ȳ Ḃ

Ӣ֯ 114Њ (9%)Ȳṳѹ֯ 120Њ Ḃ Ьצ 8%Ȳ ӱױѠᾎ

SUMMER ∟ ⇔ЛṜᾼ ȴ 
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 3.3.2 ϡȸSUMMER_min 

 54Ɫṿӣ ◦ᴫҖыӂד2016 Ȳ Ṷ∟иέҠ ֯Л֝ Л

כ֝ ד ὑṆ ӂᶁП о ὨȴӦ Ҡ῀֯› 72Њ в ậЛ

֝ Њᾼכ ȲҠѿ ẞ Ṿᾼ Ὠȷ ֯ 84

Њ П∟Ȳ ậЛ֝ᾼכ ṳЛ Ὑ Ḃ Ṇ ӂᶁП Ὠȴ ֥ѿϱ

ȲSUMMER_min …╓֯ › 78Њ вȲṼ  54ᾼиέ Ὠиᵑ֯

Л֝ ậṿ Њכ Ȳ84Њ П∟⁄ѿṆ ӂᶁ ȴӦ  

52Ҡ῀ȲSUMMER_min֯ 12ẞ 78Њ Ɏ 6Њ ɏᾼכ ṼᶧⱢ 2ȳ10ȳ23ȳ

23ȳ29ȳ36ȳ35ȳ23ȳ29ȳ23ȳ23ц 23ȴ 

SUMMER_minד ὑ SUMMERП ὨɎ  55ɏȲ֯› 78Њ в

SUMMER_minד ὑ SUMMERɎế SUMMER_28ɏȲḂ ֯פּ 0%ᴟ 2%П Ȳ

ӱ 78Њ в Ḃ כ Ȳ ד ὑ SUMMERɎכ Ɫ 28ɏ Ḃצ

ȲᵀḂ ᾼ ⇔ṳЛ ȴ     

 

3.3.3 ϮȸSUMMER_29  

3.3.2.М SUMMER_minᴿѾ╥ SUMMER Ɫ оᾼ ὨȲЛ ֯

ϱᶺ ᾎ › ῀ṿ Њᾼכ ⱢᴶȲ╝ᶺ ╥Ӈ Ԓḟứ

Ϛ כ ṿ צ оᾼ Ὠȴ 

 56ⱢỆứכ Ɏכ ֯ 20ẞ 40П ɏȲѩ ֯Л֝ ѿ

SUMMERᶾ Ȳṳѿ SUMMER(M=28)ᾼ ậ֢כ П

оП Ὠȴ כ ӭЊὑ 28ɎЄὑ 28ɏ ȲẔ о

ᾼ оЄ ᵧM(W)ֿ₤иᵉȲᵛכ ֯ ứ вῶ И ὑ

SUMMERȴ כ Ɫ 29 Ȳ 78Њ в Ꞌ SUMMERⱢ ȴⱢ

ṅשȲׁױ SUMMER_29 Ȳ…֯ 78Њ вⱢỆứכ 29Ȳ84Њ ∟⁄ѿṆ

ӂᶁ ᴩ ȴѩ SUMMER_29ế SUMMER› 78Њ П ὨɎ  

57ɏȲSUMMER_29ᾼḂ ֯פּ 0%ẞ 1%П Ȳ ӱ SUMMER_29 SUMMERӼ

ṷצ ᾼḂ ȴ     

Ȳױ֪ ◦ᴫҖыӂד2016 ҭ ȲẆѿӐ ᾼ

Ȳ ὑ SUMMER ᾼ оѠ ȲӐ ∂ ѿ SUMMER_29ᾼ Ɫ

ᾼ ᴕȲᵛ 78Њ вѿɦ12Њ Њᾼ› כ29֤

ӂᶁɧⱢ Ȳ78Њ ∟⁄ḂӣɦṆ ӂᶁɧᵂ ȴЛ ȲӦὑ

78Њ ›∟ṿӣЛ֝ᾼṆ оѠᾎȲצṷ ϱҠ Лצ ᾼ ᶮ Ӣȴѿ

ϯѿ  58ȳ  59Ẓ ⱢẂȸ  58ⱢҼᵄ (2016)ῴỞ ֯ ד2016 7ѣ 3ѡ

12Zᾼ Ȳ78Њ ›∟ ḥצὙ ᾼЛ ȷ  59Ɫ (2016)ῴỞ Ɫ

ד2016 9ѣ 12ѡ 00ZП Ȳ78Њ ›∟ Ὑצ ֣ᴫӂ Ӣȴ֪ױȲׁשṅ

ṿӣ SUMMER_29 Ȳứᴯ МӇ Ԋ Ϣ Ӕ Л
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ᾼ ᶮȴ 
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ῶ 2  2016ד Ṇ ӣᶾ оП ֤ ц о ȴ 

Experiment Description 

All mean Mean (12h-120h) 

SUMMER M=28 (12h-120h) 

SUMMER_28 M=28(12h-78h) + mean (84h-120h) 

SUMMER_min M=min(12h-78h) + mean (84h-120h) 

SUMMER_29 M=29(12h-78h) + mean (84h-120h) 
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◦ᴫҖыӂד2016  26  Ȳѿ ECMWFȳNCEPȳTAPEXếWEPSἬצṆ

כ SUMMER All mean Ὠѩ ȴ М Ɫ

0ᴟ 120Њ Ȳ╗ вᾼ ֿⱢ ӭȷ  иᵑⱢ SUMMER

All meanП ɎеṭɏȲ ᴥ Ɫ SUMMER ד ὑ All meanᾼ

Ḃ ȴ 

 

 

 27 ֝ 4ȲᵀⱢ֝ ConsonȳLionrock П Ὠȴ 
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◦ᴫҖыӂד2016  28  Ἤצ ѿц Ṝ ה3-1 П SUMMER         

ȴ 

 

 

 

 

 

 

 

 29  ֝ 5ȲᵀҒϱ ӣ ПѠᾎɎᴊה3-1 ɏȴ 
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◦МПᴫҖыӂד2016  30  ԓ ȲẔ Ṇ ⇔ȴ 

 

 

 

 

МȲד2016 31  ӣ 3-1 ╚Ѡᾎה ПᴫҖыӂ◦ ȲẔ Ṇ

⇔ȴ 
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◦ᴫҖыӂד2016  32  Ȳԓ ц Ṇ ӂᶁȳSUMMER ц ӣ    

ѠᾎПה3-1 ȴ 

 

 

(a) 

 

 33  ֝  32ȲᵀⱢ (a) 0-36Њ ȳ(b) 36-72Њ ȳ(c) 72-120Њ ȴ 
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(b) 

 

 

 

 

 

 

 

(c) 

 

 33  ֝  32ȲᵀⱢ (a) 0-36Њ ȳ(b) 36-72Њ ȳ(c) 72-120Њ ȴ 

 

 



55 
 

 

◦ᴫҖыӂד2016  34  Ἤצ ѿц Ṝ ה3-2 П SUMMER

ȴ 

 

 

◦ᴫҖыӂד2014-2015  35  Ȳѿ ECMWFȳNCEPȳWEPSц TAPEX

Ṇ כ Ẕ 12 Њ ậ כ֤ ᾼ …ȴЛ֝ ᴥ

҅ῶЛ֝ Ȳᴖ֢ ϱϮṔᶮ҅ῶױ П ЊᾼṆ ֤

כ ȴ М ӱכ Ɫ 10 о Ɫ 1 ȴ 
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◦ᴫҖыӂד2016  36  ȲSUMMERɎ ɏ ӣ ПѠᾎɎה3-2 ɏ

ὑ֢ ṿӣПכ ȴ 
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(a) 

 

 

(b) 

 

◦ᴫҖыӂד2016  37  Ȳ(a) SUMMER ӣ ѠᾎПṆה3-2

⇔ȷ(b) ӣ ѠᾎПה3-2 Ṇ ⇔ȴ 
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(a) 

 

(b) 

 

◦ᴫҖыӂד2016   38  Ἤצ Ȳ(a) SUMMER (b) ӣ ПѠᾎὑ֢ה3-2

ṿӣПכ ȴ ȳ иᵑⱢ֢ ῴỞ ẘȳ ȲӦ ȳ

ȳ ȳ ȳ ȳּמиᵑ҅ῶכ 0-10ȳ11-20ȳ21-40ȳ41-60ȳ61-80ȳ81ѿ

ϱȴ 
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(a) 

 

 

(b) 

 

ד2016  39  Chaba ῴỞ 09/30 00Z П(a) SUMMER (b) ӣ ѠᾎПה3-2

֢Ṇ כ ȳӂᶁц о ȴ ȳ ᴥמȳּמּ иᵑ҅ῶ best trackȳṆ ӂᶁȳ

SUMMER ȷ ȳ ȳ ȳ ᴥ иᵑ҅ῶ ECMWFȳNCEPȳWEPSȳTAPEX

כ Ȳ ҅ῶ ậПכ ȴ ᴥ ҅ῶ Ɫ 0ȳ24ȳ48ȳ72ȳ96

Њ ȴ 
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(a) 

 

 

(b) 

 

 40  ֝  39ᵀⱢ ד2016 Sarika ῴỞ 10/15 12Zȴ ᴥ ҅ῶ Ɫ 

0ȳ24ȳ48ȳ72Њ ȴ 
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◦ᴫҖыӂד2016  41  Ȳԓ ц Ṇ ӂᶁȳSUMMER ц ӣ    

ѠᾎПה3-2 ȴ 

 

 

(a) 

 

 42  ֝  41ȲᵀⱢ (a) 0-36Њ ȳ(b) 36-72Њ ȳ(c) 72-120Њ ȴ 
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(b) 

 

 

 

(c) 

 

 

 42  ֝  41ȲᵀⱢ (a) 0-36Њ ȳ(b) 36-72Њ ȳ(c) 72-120Њ ȴ 
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(a) 

 

 

(b) 

 

Chaba (a)ד2016  43  ῴỞ 09/30 00Zȳ(b) Sarika ῴỞ 10/15 12Zὑ

֢ Пṿӣכ ȴ ȳ ᴥ  иᵑ҅ῶ SUMMERц ӣ

כѠᾎПṿӣה3-2 ȷ ȳּמᴥ иᵑ҅ῶ SUMMERц ӣ ѠᾎПה3-2

ȴ 
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◦ᴫҖыӂד2016  44  ȲṆ ӂᶁɎ ɏȳSUMMERɎ ɏц Ṝᾎ

Ɏᴊɏὑ֢ ṿӣПכ ȴ 

 

 

 

◦ᴫҖыӂד2016  45  Ȳԓ ц Ṇ ӂᶁȳSUMMERц Ṝᾎ

ПṆ ⇔ȴ 
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◦ᴫҖыӂד2016  46  Ȳԓ ц Ṇ ӂᶁ ṜᾎП

Ṇ ⇔ȴ ᴥṆ҅ῶ Ȳ ᴥṆ҅ῶ ⇔ȷ ᴥṆ҅ῶṆ ӂ

ᶁȲ ᴥṆ҅ῶ Ṝᾎȴ 

 

 

(a) 

 

◦ᴫҖыӂד2016  47  Ȳԓ ц Ṇ ӂᶁȳSUMMERц Ṝᾎ

П (a) 0-72Њ ȳ(b) 72-120Њ ȳ(c) 120-240Њ ȴ 
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(b) 

 

 

(c) 

 

◦ᴫҖыӂד2016  47  Ȳԓ ц Ṇ ӂᶁȳSUMMERц Ṝᾎ

П (a) 0-72Њ ȳ(b) 72-120Њ ȳ(c) 120-240Њ ȴ 
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◦ᴫҖыӂד2016  48  ȲSUMMERɎ ɏȳ ṜᾎɎ ɏѿц 3-2

ṜᾎɎᴊɏὑ֢ ṿӣПכ ȴ 

 

 

◦ᴫҖыӂד2016  49  Ȳԓ ц Ṇ ӂᶁȳ Ṝᾎц 3-2 Ṝᾎ

ПṆ ⇔ȴ 

 

 










































































































