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╜Ἀׁשṅ Ӓ ᵫ ῶ 
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ѻ  ӻ МҶ ᶝ 

ᴩ  Ӵ Є  
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ṅϢשׁ  

ѻ═Ϣ Ầ֝ѻ═Ϣ ׁשṅᵗ  

ֽ  ₇  

  

  

ᵫ  67 ṿӣ ṕ Мѝ 

М ѝ  ​ȳԓ  ȷprecipitationȳglobal forecast modelה

ӭ ᾭᾓ Ӑכ БᶙכɎ1ɏCWBGFS ד2017 ​ủ ѻ ​

ᾼ ϩȲ֯ Ԓ 1-16щᾼῶ ᴷȲṳɎ2ɏ ẁ

CWBGFS ὑЛ֝ ​ П ϩ ᾼҠ ȲѿцɎ3ɏ

ד Ὠכ NCEPGFS ה ₇ ᴩדФѩ ȲṆ ἤ ᴷ

CWBGFS ה Ẕ҃ᵂ ἤ ה ₇П ȲɎ4ɏ Ӓ

ᵫ ᾼ ȴ 

ṿӣ ᶮ  

ѻ ᴩכὨ Ӑ МҶ ᶝԓ  ɎCentral Weather Bureau Globalה

Forecast Systemȷ CWBGFSɏ ד2017 ​ủɎ5ȳ6ѣɏ

ѻ ᾼ ​ ᾼ ϩ ᴩиέ ȴѻ ᶦ

ה Ὠᾼѩ ȲϠ ה ὑЛ֝ ​ ֯ὧ

Ṹ֮ ѿц ᾼ ϩȲṳ ẁ ה ὑЛ֝ ​

П ϩ ᾼҠ ȴҫҵȲϷ CWBGFSᾼ Ὠ

רּ МїɎNational Centers for Environmental 

Predictionɏᾼԓ Ɏה NCEPGFSɏ ה ₇ ᴩד

Фѩ ȲṆ ἤ ᴷ CWBGFS ה NCEPGFS ה ₇П

ȴ 
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Ӑ Бẓ ᶙכѿϯ ӭȸ 

Ɏ1ɏCWBGFS ד2017 ​ủ ѻ ​ ᾼ

ϩȲ֯ Ԓ 1-16щᾼῶ ᴷȴ 

Ɏ2ɏ ẁ CWBGFS ὑЛ֝ ​ П ϩ ᾼҠ

ȴ 

Ɏ3ɏ ד Ὠכ NCEPGFS ה ₇ ᴩדФѩ ȲṆ ἤ

ᴷ CWBGFS ה Ẕ҃ᵂ ἤ ה ₇П ȴ 

Ɏ4ɏ Ӓ ᵫ ᾼ ȴ 

Ḇ Ὑ Ɏ  ɏצ

∟ ֪ Ɏ  ɏצ

֪ Ɏ

∂ ɏ 
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Мѝ  

​ủɎ5ȳ6ѣɏᾼ ​ ϢӖᾼׄԓ ẃ ᾼ Ȳ֪ױ М

Ҷ ᶝԓ ɎCentral Weather Bureau Global Forecast Systemȷה CWBGFSɏ

​ủ ​ ϩᾼῶ Ȳ ᶝᴖṕḆ ȴӐ ד2017

​ủ Ȳ 3 ѻ ​ Ɏ 1ȸ5/15~5/16ȳ 2ȸ6/1~6/4ȳ 3ȸ

6/14~6/18ɏ ᴩ Ȳᶦ ה Ὠᾼѩ ȲϠ CWBGFS ὑ

3 П ​ ᾼ ϩȴҫҵȲӐ Ϸ CWBGFSᾼ Ὠ רּ

МїɎNational Centers for Environmental Predictionɏᾼԓ Ɏה

NCEPGFSɏ ה ₇ ᴩדФѩ ȲṆ ἤ ᴷ CWBGFS ה NCEPGFS ה

₇П ȴ 

ṅשׁ Ὠ Ȳ ֮ ᾼ ​иӁ ᴖṕȲCWBGFSế NCEPGFS֯ Ԓ

Ɏlead timeɏ 1~16щɎ LT1~16ɏ ὑϱ 1~3ᾼ ᾓꞋЛ ὧṸ

֮ ᾼ ​иӁ ᾼ ᾓṾȴ ᵓӣἤ Ɏperformance diagramɏѩ CWBGFS

ế NCEPGFSᾼứ ​ ῶ Ȳ⁄Ҡ NCEPGFS ὑϱ 1~3֯

ᾼứ ​ ῶ ѩ CWBGFSẃᾼֻȴ ᴖṕȲCWBGFS ὑ 3֯ ֮

ᾼ ​ ϩ 1ȳ2֯ ֮ ᾼ ​ ϩֻȲױ ֯ LT1~16ꞋҠ

ṓȴᴖ NCEPGFS֯ LT1~5 ѿ 3֯ ֮ ᾼ ​ ῶ Ɫ ֻȲ֯ LT6~16

⁄ѿ 2֯ ֮ ᾼ ​ ϩⱢ Ṿȴ ∟иέ ה ​ᾼ֪ Ȳ

ᶺ CWBGFS ế NCEPGFS ὑᵅ оȳѬӂѬ ֥ Ɏmoisture 

convergenceɏᾼ ϩȲ╥Ẓ ѻ Ẕ ​ ϩᾼ֪ ȴ ṷׁשṅ ὨȲ

Ϡצᵗὑ CWBGFS ֯ ​ủ ​ ϱᾼ ȳ ȲṳҠ ẁ ӑẃ

CWBGFSᵂⱢ Ḃה ᾼ ᴕȴ 

ֿ: ​ȳԓ  ה
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ѝ Abstract 

The heavy rainfall events during the Meiyu season (May and June) usually have great 

impact on people living in Taiwan. Therefore, understanding the capability of Central Weather 

Bureau Global Forecast System (hereafter, CWBGFS) in predicting the change of heavy 

rainfall events during the Meiyu season is always a very important issue for the disaster 

prevention and disaster mitigation units in Taiwan. In this project, by comparing the 

observational data and model forecast data, we have evaluated the capability of CWBGFS in 

predicting the rainfall formation of three identified heavy rainfall cases (including case 1: 

5/15~5/16, case 2: 6/1~6/4, case 3: 6/14~6/18) during the 2017 Meiyu season. In addition, we 

have compared the rainfall forecast capability of CWBGFS with the rainfall forecast 

capability of National Centers for Environmental Prediction Global Forecast System 

(hereafter, NCEPGFS).  

Our analyses show that both CWBGFS and NCEPGFS have larger biases in predicting 

the rainfall distribution in the domain of Taiwan, as compared to those in predicting the 

rainfall distribution in the domain of East Asian; this finding is true for the evaluations of all 

three identified heavy rainfall cases during 2017 Meiyu season at lead time of day 1 to day 16 

(hereafter, LT1~16). By examining the related performance diagrams of CWBGFS and 

NCEPGFS, it is found that NCEPGFS performs better than CWBGFS in predicting the 

rainfall distribution in the domain of Taiwan for all three cases at LT1~16. Among the three 

cases, CWBGFS performs better in the prediction of rainfall distribution in the domain of 

Taiwan for case 3 than for the other two cases at LT1~16. In contrast, NCEPGFS performs 

better in the prediction of rainfall distribution in the domain of Taiwan for case 3 at LT1~5, 

but for case 2 at LT6~16. It is noted that the modelôs performance on the prediction of 

low-level wind circulation and moisture convergence are two importance factors in affecting 

its capability in predicting the three heavy rainfall events in Taiwan during the 2017 Meiyu 

season. These research results, which help understanding CWBGFSôs skill in predicting the 

Meiyu season heavy rainfall events in Taiwan, provide some useful information for the future 

improvement of CWBGFS. 

Keywords: precipitationȳglobal forecast model 
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Ϛȳ ›ṕ ￼ṅשׁ  

    ​ṶԈҠ כ Єḳ Ȳ֪דױ ᾼׁשṅ Ϛ᾿ѿẃắẞ דֵּ

ᾼ ɎEndo et al. 2009ȷAgel et al. 2015ȷHerman and Schumacher 2016ȷ Loriaux et al. 

2017ɏȴẔМ ᴷ ה ᾼ ⇔Ȳṳ ẔҠ ᾼ ֪Ȳ ὑ Ṯц ю

​ἬҠ ẃᾼḳ ȲḆ ȴצ ὑױȲ ҟצ ֵᾼׁשṅ ֯ ᴷ֢

ה ​ ϩᾼֻ Ȳṳ ֪ɎJones et al. 2011ȷJoseph et al. 

2013ȷLinden et al. 2017ȷWang et al. 2017ȷChattopadhyay et al. 2018ȷChen et al. 2018ɏȴ

Ẃẃ ȲWang et al.Ɏ2017ɏᵓӣWeather Research and Forecasting ModelɎ WRF

ɏиέה ד2008-2010 ​ủ ​ᾼ Ὠ Ȳ Ὠ 5еṭ έ⇔ᾼ

Ὠד ὑ 15еṭ έ⇔ȲḆ ​ṶԈᾼ ​ цᴯ ȴChattopadhyay et 

al.Ɏ2018ɏѩ National Centers for Environmental PredictionɎ NCEPɏἬ ẁПClimate 

Forecast System version 2Ɏ CFSv2ɏᾼẒ Ѭӂ έ⇔ ɎиᵑⱢ CFST126

ц CFST382ɏȲ Ὠ ӱ έ⇔ ᾼ CFST382 ὑ ​ṶԈᾼ ​ ⇔ ϩѩ

έ⇔ ᵅᾼ CFST126ẃ ֻȴҫϚѠ ȲJoseph et al.Ɏ2013ɏѿ CFSv2ᾼẒ Ѭӂ

έ⇔ɎCFST126ц CFST382ɏȲ ד2013 6ѣМע ӢὑҖ֙⇔ᾼ ​ṶԈ ᴩ

иέȲ Ὠ ӱẒ Ѭӂ έ⇔ ὑ ​ṶԈ צ 10-12щᾼҠ ⇔Ȳᵀ έ⇔

ᾼ CFST382Ḇ ​ṶԈᾼ ​ ⇔ȴ ṷׁשṅכὨȲᶺ Ҡѿ ῀Ȳ

ה ​ ᾼ ϩȲצҠ ה έ⇔ᾼ Ғȳᾬ о ᾼḂ

ᴖ Ḇֻȴᴖ ϤϠ ​ оᾼᾬ Ȳ ᵗὑḂצ ṳ с ה ὑ

​ṶԈᾼ ϩȴ 

    ᾼ ᴖṕȲᴞה ѿẃМҶד2016 ᶝɎCentral Weather Bureauɏԓ

ɎGlobal Forecast SystemɏɎה CWBGFSɏ ȲБ ›ϚᾪӐ с ה
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έ⇔ѿцḂ ᾬ о ȴ ҟᶺ Б ᾪӐᾼױ CWBGFS ᴩׁשṅиέȲ

Ὠ ӱ CWBGFS֯ứ ​ϱЬדצ ᾼ ḔῈ Ȳᵀ ὑứἤϱ  

ɦ2016-2017ד ὧṸ֮ 5-6 ѣ ​ủ ᾼ ​ ἤɧБẓצϚứ ᴕ

Ɏ Ȳ2016ȷ 2017ȷ 2018ȷ  2018ɏȴ ᴖȲ ṷׁשṅѻ ֯

ᾼ ​ ϩῶ ȲK ὑЛ֝ ​ṶԈП ᾼ ϩ Ȳ⁄ Ϥиέȴ

צ ὑױȲӐ ᾼѻ ӭᾼⱢȸɎ1ɏ CWBGFS ד2017 ​ủ ѻ

​ ᾼ ϩȲ֯ Ԓ 1-16щᾼῶ ᴷȲṳɎ2ɏ ẁ CWBGFS

ὑЛ֝ ​ П ϩ ᾼҠ ȲѿцɎ3ɏ ד Ὠכ NCEPGFS

ה ₇ ᴩדФѩ ȲṆ ἤ ᴷ CWBGFS ה Ẕ҃ᵂ ἤ ה ₇П

ȴ 

    ҫҵȲצ ὑиέדԌᾼ ϱȲЛ֝ὑП› ᾼד2016-2017 ᴩиέȲ

Ӑׁשṅ вᾼד2017 ѻ ​ ᴩ ϤиέȲӭᾼ╥ᶦ ṷ

​ ᾼ ═ ạȲ ᴩ ᶙ ᾼ ȴ МҶ ᶝ ᵫ Ȳ2017

ד ​ủצϮ ѻ ​ṶԈ ӢȲẔ Ӣᾼѡ иᵑⱢȸɎ1ɏ5/16~5/17Ɏ

ɏȲɎ 2ɏ 6/2~6/4Ɏ ɏȲѿцɎ 3ɏ 6/14~6/18Ɏ ɏ

Ɏhttps://www.cwb.gov.tw/V7/climate/watch/watch.htmɏȴ֯ 3 ​ṶԈМȲѿ Ӣ

ὑ 6/2~6/4ᾼ ​ ​ ⇔ Ȳ Ɫԓ ֢֮ ȴṼ ᴩ╜ ỗ

֢᾿ Ӏȳ Ӏ╜Ἀ֫ ḳ Ɏhttps://www.afa.gov.tw/cht/index.phpɏ

ȲҠ ῀ ᴞ ḳ ᾼכ ҷ ẞּפ ү 2.7 аȲЄּצפ 6,000е ᾼ

ӥ ẞ ȲẔМѿ⁮᷾ ȴᴖ 6/14~6/18ᾼ ​ ​ ֢֮ ᾼ

ПȲװ ᴩ╜ ỗ ᾼ Ȳױ ​ ᾼכ ᾬцӖ ╟ ҷȲ

ᴷ פּ ү 9,000 аȲẔМѿ Ὥ ȳ ȴᴟὑ Ӣ֯ 5/16~5/17ᾼ
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​ ​ṶԈȲẔ ​ ⇔ ϱ Ẓ῏ Ȳḳ Ϸ ЊȲѻ ḳ ╥ М ѿҖ

֮ כ Є​ѿцЍ ȴӐׁשṅ ϱ ᾼ Ϯ Ṇ Ȳ ᴩ

ᾼиέȴױ Ὑᾼ╥ȲӦὑ ה ╥ѿѷꜜ Ɫ Ȳ֪ױӐ ᵫᾼἬ

ꜜиέꞋѿѷצ Ɫ ȴϷ ╥ Ȳ∟ МȲ3 ᾼ иᵑⱢ 5/15~5/16

Ɏѷꜜ ɏȳ6/1~6/4Ɏѷꜜ ɏȳ6/14~6/18Ɏѷꜜ ɏȴ 

    Ӑ ᵫᾼׄ ֽϯȲẔМצ ӣᾼ ẃ Ѡᾎ ԝὑ ϡ ȷ Ϯ

נּ ה ὑϱ 3 ​ṶԈП ϩᾼׁשṅиέכὨȷ ҳ ⱢӐ ᵫ

Пѻ ȴױ Ὑᾼ╥ȲⱢϠ Ӑ ᵫᾼв צ Ṇ ἤᾼᵧ Ȳᶺ ֯ Ϯȳ

ҳ ѻ ╥̪ 3 ​ ɧἬ ᾼиέ ᴩ ȴᴟὑ М ᵫМצ ц

̪ ד2017 ​ủɎ5/1~6/30ɏӂᶁ ​ɧἬ ᴩПד Ȳᶺ Ẕ ҉ὑ Х

  ПМȴ 
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ϡȳ ׁשṅѠᾎ 

2.1 ẃ  

     ​ ȲӐ ᵫѻ ṿӣѿМҶ ᶝ ẁᾼ 21 Ӑ ᶝ

ц 436 ᴞ ​ Ȳṳ ᴕ Hong and CaoɎ2011ɏ ҏПѠᾎȲѿ Cressman 

ⅎ иέᾎɎCressman, 1959ɏ о ​ Ɏֽ 1ɏȴᴖ ὑ ὧṸ֮ ᾼ

​ иέȲӐׁשṅ ӣּר Ὲ ыῈ ɎNational Aeronautics and 

Space Administrationȷ NASAɏ ẁᾼGPMɎGlobal Precipitation MeasurementɏIMERG

Ɏ Integrated Multi-satellite Retrieval for GPM ɏ final run V05B ᾪ Ӑ

Ɏftp://arthurhou.pps.eosdis.nasa.gov /gpmdata/ɏᾼ ╦ ​ Ɏ IMERGɏ

ɎHuffman et al. 2017ɏȴẔМⱢϠ ה ѩד Ȳᶺ ϱ о ​ ȳ

IMERG final runȳCWBGFSế NCEPGFS ​ в ֝דכ έ⇔Ȳ έ⇔ꞋⱢ

0.25°×0.25°ȴ 

 

1ȸ о П ד2017 ​ủ(5-6ѣ) Ȳӂᶁѡ ​ ᾼῈ иӁȲ

ᴯȸmm/dayȴ 
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    ҫҵȲ Є ☼ ᾼиέȲӐׁשṅ ӣּר Є ṅМїשׁ

ɎNational Center for Atmosphere Researchɏ ẁᾼԛиέ ɎReanalysis 2ȷ NCEP 

R2ɏɎKanamitsu et al. 2002ɏȲױ Ɫԓ ȲѬӂῈ έ⇔Ɫ 2.5°×2.5°Ȳ

₣᾿Ὲ έ⇔Ɫ 17 Ȳ έ⇔ⱢḕщϚ ȴ 

 

ה 2.2 ẃ Ṇ ӂᶁѠᾎ 

    ӐׁשṅӼṿӣ NCEPGFSᾼ CWBGFSᾼ ᴩדФѩ иέȲ

ѻ ן ᾼ Ҕ╗ȸ ​ȳѬӂ ȳד ⇔Ɏrelative humidityȷ RHɏȳ

Є ⇔Ɏair temperatureȷ Tɏȳ₣᾿ ⇔Ɏomegaȷ  -wɏȴⱢϠѠ―иέȲӐ

ṅשׁ Ԓ Ɏlead timeɏ384Њ ᾼ ȲѿṆ ӂᶁѠᾎиכ 1~16щᾼ

Ɏ LT1~LT16ɏȴ Ẃẃ ȲLT1 ᾼ ​ Ɫ 0Њ ẞ 24Њ вП

​ ȲLT2ᾼ ​ Ɫ 24Њ ẞ 48Њ вП ​ ȲṼױ ᴟ LT16

ᾼ ​ Ɫ 360Њ ẞ 384Њ вП ​ ȴѿӭ 5/1~6/30ⱢẂȲẔ

LT1ᾼ Ὠẃᴞὑ 5/1~6/30 Ԛ 244 כ Ɏḕ 6Њ ϚװɏП LT1ӂᶁȲᴖ

LT2ᾼ Ὠẃᴞὑ 4/30~6/29 Ԛ 244 כ П LT2ӂᶁȲṼױ ᴟ LT16ᾼ

Ὠẃᴞὑ 4/16~6/15 Ԛ 244 כ П LT16ӂᶁɎֽ 2ɏȴ 

    ῶ נ1ּ Ϡ CWBGFS NCEPGFSᾼ ה оѩ ȴẔМ CWBGFS έ⇔Ɫ

T511L60Ȳv Ѭӂ έ⇔Єּפ 0.234°Ɏ~25еṭɏҿҢȲ₣᾿ έ⇔Ɫ sigma-pressure hybrid

60 Ȳ ᾼה Ɫ 0.1 hPaȴᴖױ ᶺ ṿӣᾼ NCEPGFS έ⇔צϡ Ȳиᵑ

Ɫ T1534L64ɎᵛѬӂ έ⇔ּפⱢ 13еṭȷ LT1~10ɏц T574L64ɎᵛѬӂ έ⇔

Ɫפּ 23еṭȷ LT11~16ɏȲ₣᾿ έ⇔Ɫ sigma-pressure hybrid 64 Ȳ ᾼה

֯פּ 0.27 hPaȴẔ҃ CWBGFS NCEPGFS оᾼѩ Ȳ ṓῶ 1ȴ 
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2ȸӐׁשṅἬ ӣПṆ ӂᶁѠᾎȴѿӭ Ɏ5/1~6/30ɏⱢẂȲẔ LT1 ᾼ

Ὠẃᴞὑ 5/1~6/30 Ԛ 244 כ Ɏḕ 6Њ ϚװɏП LT1ӂᶁɎּמᴥѠ

ɏȲᴖ LT2ᾼ ὨⱢ 4/30~6/29 Ԛ 244 כ П LT2ӂᶁɎ ᴥѠ ɏȲ

Ṽױ ᴟ LT16ᾼ ὨⱢ 4/16~6/15 Ԛ 244 כ П LT16ӂᶁɎ ᴥѠ

ɏȴ 
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ῶ 1ȳCWBGFSѿц NCEPGFSПѩ ȴ 

 ה                   

  
CWBGFS 

(T511L60) 

NCEPGFS 

(LT1-10: T1534L64) 

(LT11-16: T574L64) 

֝о Hybrid GSI Hybrid GSI 

Ѭӂ έ⇔ 25еṭ 
LT1-10: 13еṭ 

LT11-16: 23еṭ 

₣᾿ έ⇔ S-P hybrid  60  S-P hybrid  64  

ה  0.1 hPa 0.27 hPa 

ѐ⇔ ​ Zhao and Carr (1997) Zhao and Carr (1997) 

☼ Han and Pan (2011) Han and Pan (2011) 

☼ Han and Pan (2011) Han and Pan (2011) 

₣᾿  Han and Pan (2011) Han and Pan (2011) 

Ё  ה
Noah Land Surface 

Model  

Noah Land Surface 

Model  

 
RRTMG (Rapid Radiative 

Transfer Model for GCM) 

RRTMG (Rapid Radiative 

Transfer Model for GCM) 

֮ᶮ ϩᾌὈץ Palmer et al. (1986) 
Alpert et al. (1988)̡ . 

Kim and Arakawa (1995) 

‍֮ᶮ ϩᾌὈץ Scinocca (2002ȳ2003) Chun and Baik (1998) 

 

1ȸ ה ứὑ ⇔ד107 MOTC-CWB-107-M-09 Ӓ ᵫМ МҶ ᶝ ∂ᾈᶾӔ╓ӔȲᵂϠѿϯ

Ӕȸ(1) ₣᾿ NCEPGFS ế CWBGFS֝דȲ(2) NCEPGFSȳCWBGFS ╥ӣ RRTMGȲ

(3) NCEPGFSᾼ‍֮ᶮ ϩᾌ╥ Chun and Baik (1998)ȴѿϱ Ӕὑῶ 1Мѿּמᴥֿᵧ ȴ 

2ȸצ NCEPGFS ứȲҫҠ ṓ https://www.emc.ncep.noaa.go v/GFS/doc.phpȴ 

 

2.3 Ѡᾎ 

צ     ה ᾼѩ ȲӐׁשṅМἬ ӣᾼѩ ѠᾎҔ╗ȸӂᶁ ȳ

ד … Ɏtemporal correlation coefficientȷ TcorrɏȳῈ ד … Ɏspatial correlation 

coefficientȷ ScorrɏȳᶁѠ Ɏroot-mean-square errorȷ RMSEɏȴצ Tcorrȳ

ScorrȳRMSEᾼ ѠᾎȲ ṓ Storch and ZwiersɎ2002ɏȴ 

ҵӐױ     ᵫϷ ứ ​ ᴩ Ȳ ֯ה LT1~LT16 Ȳ ὧṸ֮
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ế ᾼ ​ ᶾ иȲѻ иέᾼ╓ Ҕᵶȸ ɎProbability Detectionȷ

PODȷѠ ה 1ɏȳ ɎFalse Alarm Rateȷ FARȷѠ ה 2ɏȳכғ

ɎSuccess Ratioȷѿ 1-FARῶӱɏȳ ԑ иɎthreat scoreȷ TSȷѠ ה 3ɏȳ

иɎbias scoreȷ  BSȷѠ ה 4ɏȴ֢ Ṷ∟ ᶾ иП Ѡᾎֽϯȸ 

                    (1) 

                    (2) 

                  (3) 

                     (4) 

ẔМȲaⱢỄМ Ȳῶӱ ц ה צ ẞ ​   ᾼ ȷbⱢ

Ȳῶӱ ḥצ ẞȲᵀ צה ẞ ​   ᾼ ȷc Ɫ

Ȳῶӱ צ ẞȲᵀ צḥה ẞ ​   ᾼ ȷd ⱢӔ ᵑ

Ȳῶӱ ц ה ḥצ ẞ ​   ᾼ ȴצ aȳbȳcȳdᾼ …

ṓῶ 2ȴ 

ῶ 2ȳԝ ῶ …ȴ 

         

 

╥ 

(   )  

ᵡ 

(<  )  
ế 

╥ 

(   )  

a 

(ỄМ )  

b 

( )  
a+b 

ᵡ 

(<  )  

c 

( )  

d 

(Ӕ ᵑ )  
c+d 

ế a+c b+d a+b+c+d 
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    ϱ ֢ ╓ ∟Ȳᶺ ἤ Ɏperformance diagramɏɎRobber, 2009ȷ

2016ɏ ᴩиέȲ Ҡѿ֯֝Ϛ ϱ ӱ PODȳ1-FARȳTSц BS 4 ╓

Ȳ Ḇ ὔ ֢ ứ ​ᾼ ֥ᶾ ἤɎֽ 12~15Ȳ∟ ɏȴἤ ᾼѬ

ӂ Ɫכғ Ɏ1-FARɏȲ₣᾿ Ɫ ɎPODɏȲפ Ɫ ԑ иɎTSɏȲ

᾿ Ɫ иɎBSɏȴפ ӦҿϯᴟҢϱῶӱ TS и ҒȲTS иᾼ Ю

ὑ 0~1Ȳ Ὼ 1ῶӱ Ὠ ɎֻWang 2014ɏȲ֪ ἤױ ᾼҢϱṔ҅ῶᶙּר Ȳ

ҿϯṔ҅ῶ ᶾ ȴ ᾿ ֯ 45⇔ῶӱ BS иⱢ 1Ȳ҅ῶ П ȷ

Єὑ 45⇔ῶӱ BS иЄὑ 1Ȳ҅ῶ ⇔ ȷᴖ Њὑ 45⇔ῶӱ BS иЊὑ

1Ȳ҅ῶ ЛṜɎWilks 1995ɏȴ 

    ҫϚѠ Ȳ ​ ᾼ иȲPODȳ1-FARȳTSѿц BS иἬ ӣᾼὧṸ֮

Ɫ 105°E~140°EȲ10°N~35°NɎֽ 12~13Ȳ∟ ɏȲ в ПѬӂ έ

⇔Ɫ0.25°×0.25°Ȳ Ԛ14000 ȴ ֮ Ȳʌ Ɫ120°E~122°EȲ

22°N~25.25°Nвᾼ ֮ Ȳ Ѭӂ έ⇔֝ Ɫ 0.25° ×0.25°Ȳ Ɫ 88ȴ 

 

2.4 ​ оᾼᾬ цѩ Ѡᾎ 

    ҟ ṅשֵׁ ⱢѬ цϱс ᾼ о ​ о Ɫד ɎOôGorman and 

Schneider, 2009ȷLoriaux et al., 2016ɏȲ֪ױⱢ ​ оᾼᾬ Ȳᶺ

​ṶԈᾼ 1000hPa~300hPa₣᾿ иᾼѬ Ɏmoisture fluxȷѠ ה 5ɏц

₣᾿Ѭ ӂ☼ Ɏvertical moisture advectionȲѠ ה 6ɏȲṳ ה Фѩד Ȳ

ѿ Ḇ ϤϠ ה ὑЛ֝ П ​ ϩῶ ᾼҠ ֪ȴẔМȲѠ

Ɏ5ɏᾼѬה ҔᵶẒ ȲиᵑⱢѬӂѬ ֥ Ɏmoisture convergenceȲ ή​Ͻὠɏц

ѬӂѬ ӂ☼ Ɏmoisture advectionȲ ὠϽ​ήɏȴѬ ц₣᾿Ѭ ӂ☼ Ѡ ֽה
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ϯȸ 

                      ​Ͻήὠ ή​Ͻὠ ὠϽ​ή         (5) 

                      ʖ                                  (6) 

ẔМȲ( )ῶӱ 1000hPa~300hPa₣᾿ иȲq҅ῶѩ ȲV ҅ῶѬӂ Ȳ ʖ ҅ῶ₣᾿

⇔ȴ ή​Ͻὠȳ ὠϽ​ήȳ ʖ  Єὑ 0 ȲиᵑῶӱѬ ֥ ҒȳӔѬӂѬ

ӂ☼ȳӔ₣᾿Ѭ ӂ☼ȲױϮ оꞋ ​ ⇔ ɎShen et al. 2010ȷChou et al. 

2012ȷFeng and Zhou 2012ɏȴ 

    ҫϚѠ ȲӦὑ NCEPGFS צḥה ẁѩ ᾼ Ȳ֪ױᶺ ᵓӣ NCAR 

Command LanguageɎ NCLɏ МἬ ẁᾼв∂╓҆ mixhum_ptrhɎ ᵿȸ 

https://www.ncl.ucar.edu/Document/Functions/Built-in/mixhum_ptrh.shtmlɏȲ ד ⇔

Є ⇔ ѩכ Ȳṳ NCEP R2 ԛиέ Фѩד ȴ 

 

2.5 ​ ᾼứ  

    Ӑ ᵫ ὑ ​ ᾼ ậѠהⱢȲ оѡ ​ ԓ ӂᶁ∟Ȳ

ᶧԝɎ 3Ȳ ᴯȸmm/dayɏМ ​ 15 mm/dayѹ═ ẒщѿϱȲᵛứ

Ɫ ​ ȴṼױứ Ȳ2017ד ​ủ ​ Ԛצ 3 ȲиᵑⱢ 5/15~5/16

Ɏ 1ɏȳ6/1~6/4Ɏ 2ɏȳ6/14~6/18Ɏ 3ɏɎṓ 3Ȳּמ ӱɏȷẔМȲ6ѣ

ԌᾼẒ ​ Пѡ ​ Ꞌѩ 5ѣԌᾼ ЄȲᴖѡ ​ ѿ 2ᾼ

6/2~6/3Ɫ ד ​ủМ ȲẒщ​ ꞋЄὑ 80 mm/dayȴױ Ὑᾼ╥Ȳ ṷ

ѡ ᾼ ậ╥ѿѷꜜ Ɫ Ȳ֪ױ › Ϛ Ἤ ПМҶ ᶝ ᵫ

ᾼѡ ṷצ ᵑȴ 

https://www.ncl.ucar.edu/Document/Functions/Built-in/mixhum_ptrh.shtml
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3ȸ о П ד2017 ​ủ(5-6ѣ) Ȳӂᶁ ѡ ​ ᶧԝȴ

ѡ ѿѷꜜ Ɫ ȴ ҅ῶ 15 mm/dayᾼᴯ ȴ ᴯȸmm/dayȴּמ

҅ῶ 3 ​ṶԈȲиᵑⱢ 1ȸ5/15~5/16ȳ 2ȸ6/1~6/4ȳ 3ȸ

6/14~6/18ȴ 
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Ϯȳ ׁשṅכὨ 

    Ӑ ᾼׄ ֽϯȸ֯ 3.1 МȲᶺ Ԓ ד2017 ​ủ ᾼ 3

​ Ɏד ứ ṓ 2.5 ȴἏ∟ ѿ 1ȳ 2ȳ 3ῶӱȲиᵑ҅ῶ

5/15~5/16ȳ6/1~6/4ȳ6/14~6/18ɏ ᴩ Юȴ֯ 3.2 МȲᶺ ᵓӣῈ ד ȳᶁ

Ѡ ѠᾎȲ ᴷ CWBGFSế NCEPGFS ὑ 1~3֯ὧṸ֮ ц

ᾼ ​Ὲ иӁП ϩȴ ὑ 3.3 ᾼ Ȳʌ ᵓӣἤ CWBGFS

ế NCEPGFS ὑ 1~3֯ὧṸ֮ ц ᾼứ ​ ᴩ ȴ ∟֯

3.4 МȲᶺ 1~3 ​ᾼד ạ ᴩ ȴ 

3.1 Ю 

    ԒȲᶺ 1~3ᾼ֮ щ ╦ Ɏ 4ɏȲ֯ױᶺ 5/15ȳ

6/2ȳ6/14ᵂ҅ῶẃ ѻ ᾼщ Ṇ ȴ 4ҠѿכẞȲ3 ѻ ╥ắẞ

Ṇ ᾼ ȴ ᶺ ẃ3ױכ ֯ὧṸ֮ Ɏ10ºN~35ºNȲ105ºE~140ºEɏ

ц ᾼ ​Ὲ иӁ Ɏ 5ɏȴױ Ὑᾼ╥Ȳ 5a~5cМᾼὧṸ֮ ​

иӁȲᶺ ṿӣ IMERG ╦ ​ Ȳᴖ 5d~5fМᾼ ​иӁȲᶺ ṿӣ

о ​ ȴ ὧṸ֮ ​ᾼ ὨɎ 5a~5cɏМҠѿכẞȲ 1Ɏ 5aɏ

ế 3Ɏ 5cɏᾼ ​ ṛ֣Ɫᴫ⁮-ὧҖṛ֣Ȳ 2Ɏ 5bɏ⁄ ⱢᴫҖ-ὧ⁮ṛ

֣ȴ ​ Мᾼ ẃכȲ 1֯ ὧ⁮Ѡ ȳ ὧҖѠ ​צ Є

Ȳ 2֯ ∂ȳ ὧϚ ȳ М ȳ ҖѠц ὧѠ Ὑצ ᾼ​ Є

Ȳᴖ 3ᾼ​ Є ᴯ֯ ὧ⁮ѠᾘỴц ᴫ ȴ 

    ҫϚѠ Ȳ ᾼ ​иӁɎ 5d~5fɏҠѿכẞȲ 1Ɏ 5dɏᾼ​

╥ 3 М юȲṳ М֯ Җ цМҶЍ  Ὼȷ 2Ɏ 5eɏᾼ ​ ֵȲ

ṳ МὑМҶЍ Ѝ ц Җ ȷᴖ 3Ɏ 5fɏᾼ​ ⁄ֵ М֯ ᴫҙ Ȳ
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яẔ֯ МЍ ế⁮᷾Җ Ὑצ ᾼ​ Є ȴ 5М IMERGᾼ ​

о ѩȲ⁄Ҡד​ Ẓ῏֯ ᾼ ​иӁЛᶙԓϚ Ȳ ӱṿӣ IMERG

​֯ ​ ȲЬצϚứᾼ ֯ױȲ֪֯׀ ᴷ ה ֮ ​

ṶԈ ϩ Ȳ ṿӣ о ​ ȴҫҵȲ ᾃ ᾼ╥ ӣЛ֝

ᾼ оѠᾎȲἨ╥ ӣЛ֝ᾼ ᴩ оȲ 4-5ᾼ ​Ὲ иӁ

Ҡ ṷצ ȴ 

 

4ȸ ד3~1 ᾼ֮ щ (a~c)ц ╦ (d~f)ȴ(a)ȳ(d)Ɫ ד2017 5/15Ȳ(b)ȳ

(e)Ɫ ד2017 6/2Ȳ(c)ȳ(f)Ɫ ד2017 6/14 ȴ 
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5ȸ  1~3ᾼӂᶁ ​ ц 850hPa Ὲ иӁȴ(a)~(c) ᴥ Ɫ IMERG ╦

Ȳ֣ Ɫ ȴ(d)~(f) ᴥ Ɫ о ​ ȴ(a)ȳ

(d) ᴥ ҅ῶ ד2017 5/15~5/16Пӂᶁ ​Ȳ(b)ȳ(e) ᴥ ҅ῶ ד2017

6/1~6/4Пӂᶁ ​Ȳ(c)ȳ(f) ᴥ ҅ῶ ד2017 6/14~6/18Пӂᶁ ​ȴ ​

ᴯȸmm/dayȲ ᴯȸm/sȴ 
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ה 3.2 ᾼ ​ ϩ ᴷ 

    ϯẃᶺ ᴷ CWBGFSȳNCEPGFS ה ὑ 1~3ᾼӂᶁ ​Ὲ иӁ

ᾼ ϩȴ ԒȲᶺ ѿ Є ᾼὧṸ֮ Ɏ10ºN~35ºNȲ105ºE~140ºEɏȲẃ

ה 1~3 ​ᾼῈ иӁ ϩȴ 6 ᵧ ᾼ╥ IMERG ╦ ​ц

CWBGFSȳNCEPGFS֯ Ԓ LT1 ᾼ ὨȲṳ ֥ ᾼ 850hPa Ϛ֝

ȴ ᴖṕȲẒ ֯ה LT1 Є ẞ 1~3П ​ ᾼṛ֣Ȳᵀ╥ ὑ

3.1Њ М ᾼ ​ М ᾼ ᾓ Єȴ 

 

 
6ȸ 1~3ᾼὧṸ֮ (105°E~140°EȲ10°~35°N)ӂᶁ ​ 850hPa Ὲ и

Ӂȴ(a)~(c)Ɫ IMERG ╦ NCEP R2 Ȳ(d)~(f)Ɫ CWBGFS

֯ה Ԓ LT1ᾼ ὨȲ(g)~(i)Ɫ NCEPGFS ֯ה Ԓ LT1ᾼ

Ὠȴ(a)ȳ(d)ȳ(g)Ɫ ד2017 5/15~5/16Пӂᶁ ὨȲ(b)ȳ(e)ȳ(h)Ɫ ד2017 6/1~6/4

Пӂᶁ ὨȲ(c)ȳ(f)ȳ(i)Ɫ ד2017 6/14~6/18Пӂᶁ Ὠȴ ᴥῶӱ ​Ȳ ᴯȸ

mm/dayȲ ᴯȸm/sȴ 
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    1ᾼ ὨẃכȲCWBGFSɎ 6dɏȳNCEPGFSɎ 6gɏ֯ LT1ᾼ

ὨדᴿȲẒ῏Ꞌ ὑ ὧȳ ∂⁮Ѡ ᾼ ​ ЛṜȲѹ ​ ᴿѾצ ⁮ᾼ

ȴҫҵȲ 850hPa Ҡѿ Ȳ֯ Ɏ 6aɏМȲ⁮ цѡӐ⁮Ѡ

Ὑצ ᾼᴫ⁮ ȲᵀẒ ה ᾼᴫ⁮ Ȳ Ҡ ​ צ⁮ ȴиέ

2ᾼ ὨȲCWBGFSɎ 6eɏȳNCEPGFSɎ 6hɏὙ ᵅᴷ ∂ȳ М ȳ

ҖѠц ὧѠ ᾼ ​ ȴᴖ 850hPa ҠѿכẞȲẒ ה  Ὼᾼ

ᴫ⁮ ד ὑ ὨɎ 6bɏR Ѿצ ᾼ Ȳ Ἠ ╥ כ ᵅᴷה ֮

​ᾼ ֪ȴצ ὑ 3ᾼ ὨȲCWBGFSɎ 6fɏȳNCEPGFSɎ 6iɏᴿѾ ⇔

ᾼ ​ Ȳṳ ὑ ὧ⁮Ѡ ȳ ᾼ ​ צ ЛṜᾼ ȴɲױҵȲ

3 צ2 ᴿᾼ ȲӼᵛẒ ה  Ὼᾼᴫ⁮ ὨɎ 6cɏ

Ȳ ӼצҠ ╥ כ ᵅᴷה ֮ ​ᾼ ֪ȴ 

    1~3 ᴩѩ ȲЄ Ҡѿ 6Мכҏ CWBGFSȳNCEPGFS ὑ 6ѣ

Ɏ 2ȳ 3ɏᾼὧṸ֮ ​иӁцṛ֣ȲᴿѾ ᾼѩ 5ѣ Ɏ 1ɏֻ ȴ

Ɫᴸ ױ Ȳᶺ 6Мᾼ ​ CWBGFSȳNCEPGFS ה ​

Ȳ ᴩῈ ד … ɎScorrɏếᶁѠ ɎRMSEɏѩ Ɏ 7ɏȴ ᴖṕȲ

7a~7cẃכȲЛ ╥ CWBGFSȳNCEPGFS ה ​ ѩ∟ᾼScorrד​

Є צ Ԓ Ғᴖ юᾼ ȴ ѿ ScorrЄὑ 0.5ᵂⱢ ה ϩ Ṿ

ᾼⅎ Ȳ ӱẒ ה ὑ 3 Ɏ 7cɏ ᾼ ῶ Ɫ 3 М ṾȲCWBGFS

ɎNCEPGFSɏ ֯ὧṸ֮ ​Ὲ иӁᾼצ Є Ҡѿẞ LT12 ɎLT15ɏȷ

ᴖ ὑ 1Ɏ 7aɏế 2Ɏ 7bɏẃ ȲCWBGFSɎNCEPGFSɏ ֯ Ԓ

5~6щɎ7~8щɏѿ›צ Ҡ‒ᾼ Ὠȴ 
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7ȸ(a)Ɫ ד2017 5/15~5/16 ​ ПὧṸ֮ ӂᶁ ​Ὲ иӁȲἬᵂᾼ

ה ​ (ֽ 6d) IMERG ╦ ​ (ֽ 6a)ПῈ ד … (Scorr)

ѩ ȴ(b)֝ (a)ȲᵀⱢ ד2017 6/1~6/4 ​ ȴ(c)֝ (a)ȲᵀⱢ ד2017 6/14~6/18

​ ȴ(d)~(f)֝(a)~(c)ȲᵀⱢᶁѠ (RMSE)ѩ ȴּמᴥ Ɫ CWBGFS

ᾼ ὨȲ ᴥ Ɫ NCEPGFSᾼ Ὠȴױ ᾼ RMSE╥ о(normalize)

∟ᾼ Ὠ(ᵛ ѿ ᾼ ȷ ȸה /"3ÍÏÄÅÌȾ/"3ὕὄὛ )Ȳῶ

ӱᾼ╥ Ɫ ᾼ ȴ 
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    ҫϚѠ Ȳ RMSEᾼ ὨɎ 7d~7fɏẃכȲ иᵑѩ Ẓ ה ὑ 1~3ᾼ

ῶ Ȳ LT1~2ц LT7~16ẃ ȲẒ ה ὑ 3Ɏ 7fɏᾼὧṸ֮ ​

ЊɎRMSE ЊɏȲᴖ LT3~6ẃכȲẒ ֯ה 1~3П ᾼ RMSE

ЛЄȴ ᴖṕȲScorrế RMSE ӱ CWBGFSц NCEPGFS ὑ 3Пὧ

Ṹ֮ ӂᶁ ​Ὲ иӁᾼ ϩ ֻȴ ᾃ ᾼ╥Ȳѩ CWBGFS NCEPGFS

Пה ᾼ ῶ Ҡѿ ȲẒ ֯ה LT1~LT6 ὑ 1 ᾼ ϩ ЛЄȴ

ᴖ֯ 2ц 3МȲNCEPGFS֯ LT1~LT6ᾼScorrɎRMSEɏ ЄὑɎЊὑɏCWBGFSȲ

ῶӱ NCEPGFS ὑ 2 ц 3 ПὧṸ֮ ӂᶁ ​Ὲ иӁᾼ ϩ ὑ

CWBGFSȴ 

    ᶺ ᷂Ὲ ЊȲ ᴷ CWBGFSȳNCEPGFS ֯ה Ԓ LT1 ὑ

1~3֯ ֮ ​Ὲ иӁ ᾼ ῶ Ɏ 8ɏȴױ ᶺ Ḃѿ о

​ ה Фѩד ȴ ԓ ​ ẃכȲCWBGFS ὑ 1~3 צ

ᵅᴷ ​ ᾼ ᾓɎ 8d~8fɏȲѹ ​иӁᴯ Ὑ Л֝ȴᴖ NCEPGFS

֯ 1ᾼ ​ ҠѿדѩȲᵀ╥ ​ᴯ ӼὙ צ Ɏ֯׀ 8gɏȷ

ᴟὑ֯ 2Ɏ 8hɏế 3Ɏ 8iɏȲNCEPGFSᾼ ​ Ϸ צ ЛṜȳῈ и

Ӂ Єᾼ ȲяẔ 2ᾼ ​ ᵅᴷ ⇔ Ɫ ȴ ẃ Ȳ ​ Мᾼ

ẃ ȲCWBGFS NCEPGFS ὑ 1~3П ​иӁᾼ Ὠ Ὑ

ὨЛϚ ȴCWBGFS֯ 1ц 2ᾼ ​ М ֣ ὧҖ Ȳ 3⁄

М֯ Җ ȴᴖ NCEPGFSᾼ 3 ֯ ὧ⁮ ​צ Є ȴ 

    ⱢϠ Ẓכ ה ​иӁ ὨЛϚ ᾼ ֪Ȳᶺ ϚḔ

ה 1~3ᾼ 1000hPa Ɏ 9ɏȴ ẃכȲЛ ╥ CWBGFSἨ╥ NCEPGFS

Ҡѿכẞ ​ Мᾼ֮Ѡ ֥ᾼ ȷѿ 2 ⱢẂȲCWBGFSɎ
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9bɏ[ NCEPGFSɎ 9eɏɗ֯ ὧҖ Ɏ ὧ⁮ ɏצὙ ᾼᴫ⁮ ὧҖ ֥Ȳ

ῶӱᵅ ᾼṛ֣ᴿѾ ה ​иӁᾼ ד ȴḆֵ ὑɦ

ה ​иӁᾼ֪ ɧᾼ Ȳᶺ ὑ  Мᾼ 28~30 Ὑȴ 

 

8ȸ֝ 6ȲᵀⱢ ӂᶁ ​ ȴ(a)~(c)Ɫ о ​ Ȳ(d)~(f)

Ɫ CWBGFS ֯ה Ԓ LT1ᾼ ὨȲ(g)~(i)Ɫ NCEPGFS ֯ה Ԓ

LT1ᾼ Ὠȴ(a)ȳ(d)ȳ(g)Ɫ ד2017 5/15~5/16Пӂᶁ ​Ȳ(b)ȳ(e)ȳ(h)

Ɫ ד2017 6/1~6/4Пӂᶁ ​Ȳ(c)ȳ(f)ȳ(i)Ɫ ד2017 6/14~6/18Пӂᶁ ​ȴ

​ ᴯȸmm/dayȴ 
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9ȸ ה П 1~3֯ ᾼӂᶁ ​ 1000hPa Ὲ иӁȴ(a)~(c)

Ɫ CWBGFS ֯ה Ԓ LT1ᾼ ὨȲ(d)~(f)Ɫ NCEPGFS ֯ה Ԓ

LT1ᾼ Ὠȴ(a)ȳ(d)Ɫ ד2017 5/15~5/16Пӂᶁ ​Ȳ(b)ȳ(e)Ɫ 2017

ד 6/1~6/4Пӂᶁ ​Ȳ(c)ȳ(f)Ɫ ד2017 6/14~6/18Пӂᶁ ​ȴ ᴥῶӱ

​Ȳ ᴯȸmm/dayȴ ᴯȸm/sȴ 
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    ϯẃᶺ Ӿ 7Ȳ ϚḔ᷂֮ 8 МἬӱП ה Ȳ ᴩ Scorr

ế RMSEѩ Ɏ 10ɏȴ ѿ ScorrЄὑ 0.5ᵂⱢ ϩ Ṿᾼⅎ Ȳᶺ Ҡѿ

10a~10c М CWBGFSȳNCEPGFSế ​֯ ᾼῈ иӁП Scorr֯

LT1~16Є и < 0.5Ȳ Ұ Л ╥ CWBGFSἨ╥ NCEPGFS֯ LT1~16 ḥצ

ᾎ ẞ 1~3֯ ᾼ ​Ὲ иӁȴᴖ RMSEᾼ ὨɎ 10d~10fɏẃכȲ

NCEPGFS 1~3ᾼ RMSE Ѿ Њὑ CWBGFSɎ 1ᾼ LT1~2ц LT13

ПҵɏȲϷ ╥ NCEPGFSế ​ᾼ CWBGFSế ​ᾼ

ЊȴדѩПϯȲ ᾼ ὨȲNCEPGFS CWBGFS 1~3ᾼ ​иӁ

ᾓ Ṿȴ 

    ҫϚѠ Ȳ 10ᾼ 1МȲᶺ NCEPGFS֯ Ԓ LT13ᾼ Scorrế

RMSE טּצ ᵅếс ᾼ Ɏ 10aȳ10dȷ ɏȴ Ȳᶺױ NCEPGFS 

LT1~16ᾼ 1 ​Ὲ иӁȲ ױ LT13ᾼ ​Ὲ иӁ Ẕ҃ Ԓ ᾼ

Л֝П ȴ 11Ҡѿ LT13ᾼ ​иӁ Ὑ LT11~12ȳLT14~16Л֝ȲẔ

​ М֯ ⁮ Ȳ֪ױ כ Scorrế RMSE ֯ LT13צὙ ȴᶺ

Ҡ ╥ Ϛ ᾼ Ȳ֪Ɫ֯ 10Мᾼ 2ế 3Мṳӑ Ӣ ᴿ֯ LT13צ

Scorrế RMSE ᾼ ȴậᴖ҅ПᾼȲ֯ 10Мᾼ 2ế 3Мᾼ LT10

ẞ LT11 П Ȳ֪ⱢắẞѬӂ έ⇔ᾼḂ ȲҠѿ ҏכ֮ NCEPGFSᾼ Scorr

ế RMSEצ Ὑ ᾼ Ӣȴ 

    ᾼẃ Ȳ Ϛ ᾼѩ ὨɎ 6-10ɏᶺ Ҡѿ ῀ Scorrц RMSEᾼ

Ὠ ậḟὑ ᾼῈ ЄЊȴ ѿ ЄɎЊɏ ᾼὧṸɎ ɏ֮ ẃכȲ

CWBGFSế NCEPGFS ​ ᾼῈ иӁ ϩד ṾɎ ɏȴ֪ױȲ֯

ה ϩ Ȳ ᾼ֮ ЄЊᴖ ד Ӕȴ 
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10ȸ ᴿ 7ȲᵀⱢ 8М ᾼ ​ц ה ​П ScorrȳRMSEѩ

Ὠȴ 

 



27 

 

 
11ȸ 2017ד 5/15~5/16 ​ Ȳ NCEPGFS ֯ה Ԓ

LT1~LT16П ֮ ӂᶁ ​ ѩ ȴּמᴥ ῶӱ LT13ᾼ Ὠȴ ᴯȸ

mm/dayȴ 
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3.3 ᶾ иȸἤ Ɏperformance diagramɏᾼѩ  

    ⱢϠⅎ ה Ὠᾼ Ȳצ ứ ​ ᾼ Ϸד Ȳ֪ױ

ϯẃᾼиέᶺ ṿӣἤ Ɏ Ю ṓ 2.3ɏȲ ᴷ CWBGFSц NCEPGFS ὑ

1~3 Ӣ ȲὧṸ֮ Ɏ10ºN~35ºNȲ105ºE~140ºEɏц Пứ ​

ᾼῶ Ɏ 12-15ɏȴⱢѠ― Ȳױ ᶺ ᷂ LT1~LT16 иכ 3 ◕ӂᶁȲиᵑⱢ

LT1~LT5ӂᶁɎП∟ѿ LT1~5ῶӱɏȳLT6~LT10ӂᶁɎП∟ѿ LT6~10ῶӱɏȳLT11~LT16

ӂᶁɎП∟ѿ LT11~16ῶӱɏȴ 

    12ᵧ ᾼ╥ 1~3 CWBGFSế NCEPGFS֯ ὧṸ֮ ᾼứ ​

ϩἤ ᴷ Ὠȴ ẃכȲ 12М 1~3ᾼ PODȳ1-FARȳTS иЄ

צ Ԓ Ғᴖ ᾼ ӢȲῶӱ CWBGFSế NCEPGFS 1~3֯ὧ

Ṹ֮ ᾼứ ​ ϩ צ Ԓ ›Ȳᴖ ϩ ᾼ ᾓȴױҵȲ

TS иҠѿכẞȲ3 ᾼ TS и ​  ᾼ Ғᴖ ЊȲ҅ῶ

CWBGFSế NCEPGFS ὑ Є ​ᾼ ϩ ᵅȴᴖ BS иẃכȲ 12aȳ12d 

ӱ֯ 1 М CWBGFSế NCEPGFS ​   Ò 10 mm/dayɎ   > 10 

mm/dayɏᾼ BS и > 1Ɏ< 1ɏȷ 12bȳ12e ӱ֯ 2М CWBGFSế NCEPGFS

​   Ò 30 mm/dayɎ   > 30 mm/dayɏᾼ BS и > 1Ɏ< 1ɏȷ 12cȳ12f

ӱ֯ 3 М CWBGFSế NCEPGFS ​   Ò 30 mm/dayɎ   > 30 

mm/dayɏᾼ BS и > 1Ɏ Ὼ 1ɏȴ ṷ Ὠ ӱ 1~3 ​ᾼ ᾓꞋ ⇔ Ȳ

ᴖ֯ 3 МȲCWBGFSế NCEPGFS ὑ 3ᾼЄ​ứ ​ ᾼ BS и

Њȴ ᾃ ᾼ╥Ȳ 3ᾼ POD иȳ1-FAR и֯ ​  ᾼ Ꞌ−

ᵅȲῶӱỄМ −Њȴ Ӧױ ⁄Ҡ῀֯ 3МȲ   > 30 mm/dayᾼ BS

и Ὼ 1ȲЛ╥֪ⱢỄМᾼ ȲҠ ╥ẃᴞ ế Ὼᾼד Ὠȴ 
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12ȸ  CWBGFSȳNCEPGFS ה IMERG ╦ Ȳ ὧṸ֮ (105°E~140°EȲ

10°~35°N)֯ 1~3 Ȳ֢ ​  П ᶾ иἬ ᾼἤ ȴ(a)~(c)

Ɫ CWBGFSᾼ ὨȲ(d)~(f)Ɫ NCEPGFSᾼ Ὠȴ(a)ȳ(d)Ɫ ד2017

5/15~5/16ӂᶁᾼ ὨȲ(b)ȳ(e)Ɫ ד2017 6/1~6/4ӂᶁᾼ ὨȲ(c)ȳ(f)Ɫ 2017

ד 6/14~6/18ӂᶁᾼ ὨȴῈї ῶӱ LT1~5П ӂᶁȲῈїѠᶮ ῶӱ

LT6~10П ӂᶁȲϫֿ ῶӱLT11~16П ӂᶁȴᴥ ῶӱ ​  Ȳ

ᴯȸmm/dayȴ₣᾿ Ɫ (POD)ȲѬӂ Ɫכғ (1-FAR)Ȳפ Ɫ

ԑ и(TS)Ȳ ᾿ Ɫ и(BS)ȴ 
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    ϱ 12ᾼἤ иέ Ὠ 7ᾼ Ὠדẻ ȲꞋ ӱ CWBGFSế NCEPGFS

ὑ 3ПὧṸ֮ ᾼ̪ Ɏᵶ ​ế ​ɏɧứ ​ ϩⱢ 3

М ֻȴ Ȳᶺ Ḇ ϚḔѩ CWBGFS NCEPGFS ὑ 7М 1~3П

​ ᾼứ ​ ῶ ȴױ Ȳᶺ ╚ 2.5Њ Мứ ​ Ἤṿӣᾼ

​  15 mm/dayɎ 13a~13cɏȲѿцẔ 2 ᾼ ​  30 mm/dayɎ 13d~13fɏ

ᴩד ᾼἤ ὨП ȴӇ ᾃ ᾼ╥Ȳ 13ᾼӉ ѿц ᴥᾼ ≈

12 Л֝Ȳ 13 ᾼ ῶӱ 1ȲѠᶮ ῶӱ 2Ȳϫֿ ῶӱ 3Ȳּמᴥῶӱ

CWBGFSȲ ᴥῶӱNCEPGFSȴ 15 mm/day ​  ᾼ ὨẃכȲ֯ Ԓ LT1~5

Ɏ 13aɏМȲCWBGFSế NCEPGFS ὑ 1~3ᾼứ ​ ϩ ЛЄȲѹ

П ᾼἬצ иӼד Ὼȴᴖ Ԓ Ғᴟ LT6~10Ɏ 13bɏц LT11~16

Ɏ 13cɏȲẒ ᾼה ῶ ҏ Ὑ Ȳ 1~3ᾼ PODȳ1-FARц TS и

ӱҏ NCEPGFSᾼ и ὑ CWBGFSȲῶӱ NCEPGFS֯ LT6~10ȳLT11~16 ὑ

1~3ПὧṸ֮ ​ᾼ ϩ ὑ CWBGFSȴҫҵȲѩ 3 ᾼᶾ иҠ

ѿ ȲẒ ᾼה Ὠ ӱ 3ᾼ PODȳ1-FARц TS иꞋ ὑ 1ế 2Ȳ

҅ῶ CWBGFSế NCEPGFS֯ LT6~16 ὑ 3ᾼὧṸ֮ ứ ​ᾼ ϩ

ֻȴ 

    ҫϚѠ Ȳ ​  ᴟ 30 mm/dayȲ 13d~13f Ҡѿכẞ NCEPGFS֯

LT1~16 ὑὧṸ֮ ᾼứ ​П ϩꞋѩ ᾼ CWBGFSẃᾼֻȷ ֯

LT11~16 ȲẒ ᾼה TSȳPODȳ1-FARᶾ и −ᵅɎӼᵛӉ ᴯ ֣ἤ ᾼ

ҿϯṔɏȲҠ БЛẓצ ᴕ ȴױҵȲ 13e~13f МἬ ӱП 3 П ᾼ

ϩ ẃכȲCWBGFSế NCEPGFS֯ LT6~10ц LT11~16 Ȳ 3ᾼἬצᶾ

иὙ ὑẔ҃Ẓ Ȳױ 15 mm/dayᾼ ὨɎ 13b~13cɏ֝דȴ ᾼẃ Ȳ
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13ᾼ Ὠ ӱCWBGFSếNCEPGFS ὑ ​ᾼứ ῶ Ȳѿ 3Ɫ ֻȴ 

 

 

13ȸ ὧṸ֮ (105ïE~140ïEȲ10ï~35ïN)֯ 1~3 Ȳ ​  Ɫ 15 

mm/dayц 30 mm/dayἬ ᾼ ה IMERG ╦ ​ ἤ ȴ(a)~(c)

Ɫ 15 mm/dayᾼ Ὠȴ(d)~(f)Ɫ 30 mm/dayȴᴥ ҅ῶ ᴥⱢמȲּה CWBGFSȲ

ᴥⱢ NCEPGFSȴῈї Ɫ ד2017 5/15~5/16ӂᶁȲῈїѠᶮ Ɫ 2017

ד 6/1~6/4ӂᶁȲϫֿ Ɫ ד2017 6/14~6/18ӂᶁȴ₣᾿ Ɫ (POD)Ȳ

Ѭӂ Ɫכғ (1-FAR)Ȳפ Ɫ ԑ и(TS)Ȳ ᾿ Ɫ и

(BS)ȴ 
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    ᶺ ứ ​ ᾼἤ ὨɎ 14ɏȴ ẃ Ȳ 14 ӱ

NCEPGFSᾼứ ​ ϩ ὑ CWBGFSȴ 14Мᾼ TSȳPODц 1-FAR

иẃכȲ 1~3Ꞌ ӱ ​  ᾼ ҒȲCWBGFSế NCEPGFSἬ ᾼ TSȳ

PODц 1-FAR ᾼ ЊȲῶӱ ה Є ​ᾼứ ϩ ᵅȴҫϚѠ Ȳ

14МCWBGFSếNCEPGFS 3ᾼ BS иѩ ᾼ 1ц 2 Ὼ1Ȳ

҅ῶ CWBGFSế NCEPGFS ὑ ứ ​ ὨȲѿ 3ᾼῶ ϩ

ṾȲױ ὧṸ֮ ᾼ ὨɎ 12ɏϚ ȴԛẃᶺ Ӿ 13Ȳѩ CWBGFS NCEPGFS

ὑ ​  15 mm/dayц 30 mm/dayᾼ ứ ​ ὨɎ 15ɏȴ

15 Мᶺ ҠѿḆ ᾼכҏЛ ╥ Ϛ ​  Ȳ ӱҏ NCEPGFS֯

LT1~16ᾼἬצᶾ иѩ ᾼ CWBGFSẃᾼ Ȳ Ằ NCEPGFS ὑ

​ᾼứ ╥ ὑ CWBGFSȲױ Ὠ ὧṸ֮ ᾼ ὨɎ 13ɏדẻ ȴױҵȲ

֯ LT1~5Ɏ 15aȳ15dɏМȲẒ Ꞌה ӱ 3ᾼᶾ и ὑ 1ế 2ȴ

Ԓ Ғᴟ LT6~10ц LT11~16ȲCWBGFSЬ╥ѿ 3 ᾼ ῶ ֻɎ

15b~15cɏȷᴖ NCEPGFS⁄╥ 2ᾼᶾ и ὑ 1ế 3Ɏ 15e~15fɏȴ 

    ᾼẃ Ȳ 12-15ᾼ Ὠᶺ Ҡѿ ῀ȲNCEPGFS ὑὧṸ֮ ц

ᾼứ ​ ῶ CWBGFSẃᾼ ȴֻᴖ ѩ 3 ᾼứ ​ ϩẃכȲ

ѿ ​  15 mm/day 30 mm/dayⱢ Ȳ ὧṸ֮ ȲCWBGFSếNCEPGFS

֯Ἤצ Ԓ ὑ 3 ᾼ ῶ ֻȷ ȲCWBGFS֯Ἤצ Ԓ

Ϸ ╥ ὑ 3ᾼ ῶ ֻȲᴖ NCEPGFS֯ LT1~5 ╥ѿ 3ᾼ ῶ

ֻȲLT6~16 ⁄ѿ 2ᾼ ῶ ֻȴ 
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14ȸ֝ 12ȲᵀⱢ ᾼ Ὠȴ 
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15ȸ֝ 13ȲᵀⱢ ֯ 1~3 Ȳ ​  Ɫ 15 mm/dayц 30 

mm/dayἬ ᾼἤ иέȴ 
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3.4 ​ ạᾼ  

    3.2-3.3 ᾼ Ὠ ӱȲẒ ה ὑ 3֯ὧṸ֮ ᾼ ​ ῶ 1ȳ

2 Ṿȴᴖ ​ᾼ֪ ᴖṕȲ ҟѝ ╓ҏѬ цϱс ​ о

ɎOôGorman and Schneider 2009ȷLoriaux et al., 2016ȷHsu et al., 2016ȷRen and Ren, 2017ɏȴ

Ȳᶺױ ϚḔ 1~3Ȳѿ 1000~300 hPa₣᾿ иᾼѬ [ѿ ​Ͻὠήῶ

ӱ]ȳѬӂѬ ֥  [ѿ ή​Ͻὠῶӱ]ȳѬӂѬ ӂ☼  [ѿ ὠϽ​ήῶӱ] ц₣᾿

Ѭ ӂ☼ [ѿ ʖ ῶӱ]ᾼ Ὠ Ẓ ה Ὠ ᴩѩ Ȳ Ϡױ כ ה

צ3 Ṿ ϩᾼҠ ֪ȴצ Ѭ ֢ ᾼה Ю ṓ 2.4ȴ 

 ̧ Ѭ ȳѬӂѬ ֥ ȳѬӂѬ ӂ☼  

    ԒȲᶺ Ԓ ᾼ 3 ὨɎ 16ɏẃכȲ֯ ​ế 850hPa

МȲҠѿ 3 Ɏ 16a~16cɏắẞыӂ◦ ᴫᴼȲѿц ֮

Ӧ⁮ ᾼᴫ⁮ Ȳ  Ὼᾼᴫ⁮ ד Ȳᴖ֯ױᴫ⁮ ᾼ ϯȲ ⁮ Ἇ

ὧҖѠ֣ἋᴼẞѡӐ⁮Ѡ Ϛצ Ὑ ᾼ ​ ȴ ѩ 3 ᾼ 850hPa Ҡ

ѿכẞȲ 2Ɏ 16bɏế 3Ɏ 16cɏᴯὑ⁮ ᾼᴫ⁮ ⇔ѩ 1Ɏ 16aɏ

ẃᾼ ȷױҵ֯ 2 ȲѡӐ Ὼצ ᾼᵅ Ȳ ᵅ ᾼᴫҖ ѡӐ⁮Ѡ

ᾼᴫ⁮ ☼Ȳṿ 2ᾼ ​ Ὑ ѩ 1ế 3ẃᾼЊȴ 3

ᾼ ​Ɏ 16a~16cɏ ד ᾼ ​ϽὠήɎ 16d~16fɏ ᴩѩ ȲҠѿ ​ѻ

иӁ֯Ѭ ⱢӔ ᾼ ϱȲῶӱѬ ᾼ оҠќ═ ​ᾼ Ғȴ ᶺ

ѩ ḕ ᾼ ​Ͻὠήȳ ή​ϽὠɎ 16g~16iɏц ὠϽ​ήɎ 16j~16lɏȲ Ὠ

ӱ ή​ϽὠМᾼ ЄЊцӔ иӁ ​Ͻὠή Ɫ ῺȲῶӱẔⱢѻ ᾼ Ȳ

Ằ Ѭ ֥ ╥ כ Ӣ ​ᾼѻ ֪ȲᴖѬ ӂ☼ ὑ Ӣ ​Ṷ

Ԉᾼ ЊȲױ Hsu et al. (2016)ȳRen and Ren (2017) ᾼ ὨϚ ȴ 
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16ȸ ӱП 1~3ᾼӂᶁ ​ȳ1000hPa~300hPa₣᾿ иᾼѬ ȳ

ѬӂѬ ֥ ȳѬӂѬ ӂ☼ Ȳѿц 850hPa ПῈ иӁȴ(a)ȳ(d)ȳ(g)ȳ

(j)Ɫ ד2017 5/15~5/16ᾼӂᶁ ὨȲ(b)ȳ(e)ȳ(h)ȳ(h)Ɫ ד2017 6/1~6/4ᾼӂᶁ

ὨȲ(c)ȳ(f)ȳ(i)ȳ(l)Ɫ ד2017 6/14~6/18ᾼӂᶁ Ὠȴ(a)~(c)ᾼ ᴥⱢ IMERG

╦ ​Ȳ(d)~(f)ᾼ ᴥⱢѬ Ȳ(g)~(i)ᾼ ᴥⱢѬӂѬ ֥ Ȳ(j)~(l)

ᾼ ᴥⱢѬӂѬ ӂ☼ ȴ ​ ᴯⱢ mm/dayȲ ᴯⱢ m/sȲẔ

ᴯȸ10
-8

*Pa*s
-1ȴ 

 

 

     

  



37 

 

ה     1ᾼ ​ ạẃכȲCWBGFSц NCEPGFS֯ LT1 ᾼ

ὨɎ 17b~17cɏϫиדᴿȴ֯ ​ế 850hPa ᾼ ὨɎ 17b~17cɏМȲ ⁮

ἏὧҖѠ֣ἋᴼẞѡӐ⁮Ѡ ᾼ ​ ᾼᴯ Ȳ Ɏ 17aɏדѩ Ɫ ⁮ȷ

850hPa Ҡѿ ȲӦὑыӂ◦ ᴫᴼᾼ ⇔Лֽ Ὑ Ȳϭ⁮

 Ὼᾼ ֣ᴫ Ȳ֪ױẒ ה  Ὼᾼᴫ⁮ ⇔ ȴᴖѩ CWBGFS

ц NCEPGFSᾼ ​Ɏ 17b~17cɏếד ᾼ ​ϽὠήɎ 17e~17fɏ ὨȲᶺ ֝

Ẓ ѻה ᾼ ​ Ꞌ иӁ֯ ​ϽὠήⱢӔ ᾼᴯ ϱȲױ Ὠד

֥ȴ ϚḔѩ Ẓ ᾼה ​Ͻὠήế ή​Ͻὠȳ ὠϽ​ήϷҠѿ Ȳ ή​ϽὠɎ

17h~17iɏⱢ ​Ͻὠήѻ ᾼ Ȳױ ὨӼד ֥ȴ ṷ Ὠ ȲҠ

῀Ẓ ᴯὑᴫҖыӂ◦ᾼה ​Ͻὠήȳ ή​ϽὠПӔ ᴯ ⁮Ȳ╥ כ ה

1ᾼ ​иӁᴯ ⁮ПҠ ֪ȴҫϚѠ Ȳ 2Ɏ 18ɏ 3Ɏ 19ɏ

ᾼ ὨᴖṕȲᶺ Ӽ ѿϯ ȸɎ1ɏ ​ц 850hPa ҠѿכẞȲCWBGFS

цNCEPGFS֯ LT1 2ȳ 3ᾼ ​ иӁᴯ ц ṛ֣צЛ ᾼ ϩȷ

Ɏ2ɏ ​Ͻὠήȳ ή​Ͻὠ ế ὠϽ​ήẃכȲЛ ╥ 2 Ἠ 3ȲCWBGFSц

NCEPGFSᾼ ​ ѻ иӁ֯ ​ϽὠήɎ 18e~18fȳ19e~19fɏⱢӔ ᾼ ϱȲѹ

ή​ϽὠɎ 18h~18iȳ19h~19iɏⱢѻ ​Ͻὠήᾼ ȴ 

Ϡϱ иέПҵȲᶺ Ӽ ṿӣἤ ứ ᴷ CWBGFSц NCEPGFS ὑ

1~3֯ὧṸ֮ П ή​Ͻὠᾼ ῶ Ɏ 20a~20cɏȴױ ᶺ ѻ ╚ ή​Ͻὠ

  Ɫ 20³10
-8

 PaÖs
-1ᾼ Ὠ ᴩ ȴ 20a~20cẃכȲCWBGFSế NCEPGFS

ὑ 1~3ᾼ Ὠד ᴿȲѹẒ῏ᾼ PODȳ1-FARц TS и צ Ԓ

Ғᴖ юᾼ ȴ֯ LT1~5Ɏ 20aɏМȲ3 ᾼᶾ иדῺȲTS иЮὑ

0.3~0.4П ȲPODȳ1-FAR иЮὑ 0.4~0.6П ȷ ᴖȲҁ ѩ ЬҠѿ 3
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ᾼᶾ и ὑ 1ế 2ȲѹẒ ה 3ᾼ ή​Ͻὠ BS и

Ὼ 1Ȳ Ằ CWBGFSế NCEPGFS LT1~5 ὑ 3ᾼ ֥ ῶ ὑ 1

ế 2ȴ Ԓ Ғᴟ LT6~10Ɏ 20bɏȲẒ ᾼה 3ᾼ PODȳ1-FARц

TS иЬ╥ ὑ 1ế 2ȴ ∟֯ LT11~16Ɏ 20cɏМȲCWBGFSᾼ 2

ế 3ᶾ и ȲRᴖ NCEPGFSᾼ 3ᶾ иЬ ὑ 1ế 2ȴҫҵȲ

ѩ CWBGFSế NCEPGFSᾼ ῶ Ȳ 20a~20c Ҡѿכẞ 3 ᾼ PODȳ

1-FARц TS иꞋ ӱҏ NCEPGFSᾼ и ὑ CWBGFSȲῶӱ NCEPGFS֯ LT1~16

ὑ 3 ПὧṸ֮ ή​Ͻὠᾼ ϩ ὑ CWBGFSȴϱ Ὠ ὧṸ֮ ᾼ

ứ ​ ὨɎ 13ɏϚ ȴ 

    ҫϚѠ Ȳ ᾼ ή​Ͻὠ ᶾ и ὨɎ 20d~20fɏᴖṕȲ LT1 ~10

ӱҏ NCEPGFS 3 ᾼἬצᶾ иȲ ѩ ᾼ CWBGFSẃᾼ ȷᴖ

LT11~16Ɏ 20fɏ⁄╥Ẓ ᶾצᾼἬה и ⱢדῺȴ ѩ 1~3ᾼ ȲҠѿ

CWBGFS֯Ἤצ Ԓ ὑ 1ᾼ ϩ ȲֻNCEPGFS⁄╥֯ LT1~5

Мѿ 3ᾼἬצᶾ и ὑ 1ế 2Ȳ֯ LT6~10ɎL11~16ɏМ 2ế

3Ɏ 1ế 2ɏᾼ TS иדᴿȲṳ ὑ 1Ɏ 3ɏȴ ᾼẃ Ȳϱ

Ẓ ה 1~3ᾼ ή​Ͻὠ ῶ ὨȲᴿѾ ứ ​ ὨɎ 15ɏЛϚ Ȳ

яẔ CWBGFS ὑ ֯ứ ​ ϱ ╥ѿ 3 ᾼ Ὠ ֻȲ ᴖ

ή​Ͻὠ⁄╥ 1ᾼ Ὠ ֻȴᶺ Ӣױ ᾼҠ ֪╥֪ⱢɎ1ɏ

Ἤṿӣᾼ έ⇔ы ȲἨ╥Ɏ2ɏ ᶮᾼ֮֯ה ϱ ⇔ᵅὑ ȲἨ╥

Ɏ3ɏױ ӑᴕ ₣᾿Ѭ о Ȳѿᴟὑ ế ᾼ Ὠ֯ ֮ ҏ

Ὑ ᾼ ȴ Ȳױֽ ѿЄ ᾼὧṸ Ὠẃכᾼ Ȳ ή​Ͻὠᾼἤ Ɏ

20a~20cɏ ὨЬ ​ᾼἤ Ɏ 13ɏиέ ὨϚ ȴ 
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17ȸ ד2017 5/15~5/16ᾼӂᶁ ​ȳ1000hPa~300hPa₣᾿ иᾼѬ ȳѬ

ӂѬ ֥ ȳѬӂѬ ӂ☼ Ȳѿц 850hPa ПῈ иӁȴ(a)ȳ(d)ȳ(g)ȳ

(i)Ɫ ὨȲ(b)ȳ(e)ȳ(h)ȳ(k)Ɫ CWBGFS֯ LT1ᾼ ὨȲ(c)ȳ(f)ȳ(i)ȳ

(l)Ɫ NCEPGFS֯ LT1ᾼ Ὠȴ(a)~(c)ᾼ ᴥⱢ IMERG ╦ ​Ȳ(d)~(f)

ᾼ ᴥⱢѬ Ȳ(g)~(i)ᾼ ᴥⱢѬӂѬ ֥ Ȳ(j)~(l)ᾼ ᴥⱢѬӂѬ

ӂ☼ ȴ ​ ᴯⱢ mm/dayȲ ᴯⱢ m/sȲẔ ᴯȸ10-8*Pa*s-1ȴ  
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18ȸ֝ 17ȲᵀⱢ ד2017 6/1~6/4ᾼӂᶁ Ὠȴ 
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19ȸ֝ 17ȲᵀⱢ ד2017 6/14~6/18ᾼӂᶁ Ὠȴ 
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20ȸ ὧṸ֮ (105°E~140°EȲ10°~35°N)ế ֯ 1~3 ȲἬ ᾼѬ

ӂѬ ֥   Ɫ 20³10
-8

*Pa*s
-1 ᾼἤ ȴ(a)~(c)ⱢὧṸ֮ ᾼ Ὠȴ

(d)~(f)Ɫ ᾼ Ὠȴᴥ ҅ῶ ᴥⱢמȲּה CWBGFSȲ ᴥⱢ NCEPGFSȴ

ӱⱢ 1~3 ᾼ ὨȲῈї Ɫ ד2017 5/15~5/16ӂᶁȲῈїѠ

ᶮ Ɫ ד2017 6/1~6/4ӂᶁȲϫֿ Ɫ ד2017 6/14~6/18ӂᶁȴ₣᾿ Ɫ

(POD)ȲѬӂ Ɫכғ (1-FAR)Ȳפ Ɫ ԑ и(TS)Ȳ ᾿ Ɫ

и(BS)ȴ 

 


