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 Мѝ  
 

   Ӑׁשṅ ӣẒ (UHFếL-band)₣᾿ ⇔ᾼ ἤȲἬ ậᾼ

Ɫ20179דѣ12ѡᴟ13ѡᾼ ᵓ ц20187דѣ10ѡᾼ Ṹ Ȳ

ṿӣϮ иѠᾎ ᾼֵ Ϭ ч Ṇ (WInd Synthesis System using 

DOppler MeasurementȲ WISSDOM) ҒϤϚ S-band(ХиЍ )цẒ

C-band ( цМҶЄ ᾼ )ẃч ₣᾿ ⇔ȴ Ὠ ӱȲ

WISSDOMἬч ᾼ₣᾿ ⇔ế Ἤ ᾼד ᵭ֥Ȳѹ WISSDOMế L-

band ₣᾿╓֣ᾼ Ἤה ẞᾼ₣᾿ צ⇔ ᾼד ἤц ЊᾼѠᶁ

ȲױWISSDOMч ᾼ Ὠ ᴖṕד North (2017)Ϣ֯Oklahomaᵓӣ

ARM ᾼׁשṅẃ ֻȴ 

ҵȲⱢϠױ     сWISSDOM֯₣᾿ ⇔ᾼч ϩȲ L-band Ἤ

ᾼ ứ750еѐᾼ ṳᵓӣ иӁᾼ ֝о WISSDOMМȲ

Ԓᵓӣ UHF ᴩױѠᾎᾼ Ȳ Ὠ ӱҒϤ ∟ צ Ḃ

WISSDOM֯ ᵅ ⇔ᾼ Ȳṳѹ ҒϤ ∟ Л ֯ҙ 750еѐ

вȲ Ҡ ה Ȳṿӣ ᴩ Ȳ Ὠ ӱ

WISSDOM֝оL-band ∟ сế ֣ ᾼד ἤṳ

ᵅ Ȳ Ὑ֝ױоѠᾎ йḂ WISSDOMᾼ ȴ 

  ∟Ȳ WISSDOM֯ έ⇔(100еѐ)ὑ ֮ᶮϱᾼ ч ϩȲ

Ӑ ⱢOSSE Ȳ ứẒ ὑ ҵה ᴩч Ȳ Ԓ έ⇔ Ὑ

֮ᶮ ᴩ Ȳ WISSDOM ṏֻᾼч ҏẃȲԛẃ

ὙЍ ᴩ ֮ᶮ Ȳ Ὠ ӱ WISSDOMϷ ч ҏὑ ֮ᶮϱ

έ⇔ᾼ ȴ 
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Abstract 
 

The retrieval of vertical velocity using Doppler radar data always contains large 

uncertainty. In this study the quality of the vertical velocity retrieved by a 3DVar-based 

multiple-Doppler wind analysis system named WISSDOM (WInd Synthesis System 

using DOppler Measurement) is investigated. Data from one S-band (RCWF) radar and 

two C-band radars (RCTP and NCU) in northern Taiwan are utilized.  

The accuracy of the vertical velocity from WISSDOM is examined using two 

profilers (L-band and UHF) observations. The inter-comparison shows that WISSDOM-

derived vertical velocity agrees reasonably well with the profiler data. The highest 

correlation and the smallest RMSD (Root-Mean-Square Deviation) take place when 

comparing against the L-band profiler data obtained under vertical beam scanning mode. 

The WISSDOM-derived results are generally better than those reported in a previous 

study using ARM scanning radar network in Oklahoma.  

        The winds from the L-band profiler are also merged into WISSDOM, resulting 

in an overall improvement of the three-dimension wind field at low levels. UHF and 

RCTP are applied to verify the accuracy of the method. It is shown that WISSDOM 

assimilating the L-band can reduce RMSD and enhance correlation with UHF and RCTP. 

The result suggests that the method can get better three-dimension wind field. 

         Finally, WISSDOM retrieved wind field in different terrain with high 

resolution (100m) is tested. A true wind field is simulated by WRF and two virtual radars 

are put outside the domain in an OSSE experiment. Both the domain set in a plain and in 

a mountain show that WISSDOM can retrieve a well-organized wind field. 
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ṅᾼ М ╥ ẞ−ֵȷ ү ᴔ ╥֯meetingС−ֵ∂ ц╓

Ȳ ᶺᾼׁשṅ Ḇ ᶙ Ȳ ᴔ ╥ ᶺȲ Сᶺ−Єᾼ ȷϷ

ᴔ Ȳ ╥ ֯ ᾼה ứϱ С−ֻᾼ∂ ц╓ ȴ 

    Ϡᴔ ᾼ ᵗȲ֯ ⅍ Є М ╥ Фד ᵗȲϚ ḟ֢

цᵺ ȴ ‒ᶪ цTEAMRᾼ Ȳ ᶺ ṏֻᾼצ Ҡѿ
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ц▼ їᾼẦᵗᶺוֹ╥ ϱᾼה ц ḟׁשṅϱᾼ ȲϷ

ȳ⁬ᶛцҠὟ  Ờ Сᶺׁשṅϱᾼ ֵ ȲtױҵȲϷ ᵑ ֝ ₫ ȳׄ

Ἥ ȳᴓᶪȳ ȳ ц Ϛ иṹ֢֢ה ṅᾼשׁ Ṷц ἒױ ẞᾼ
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6.14 WRF цWISSDOMч ӱ ȴ(a)ц(b)Ɫ ֥ ȷ(c)ц(d)Ɫ

⇔ ȴ 

6.15 WRF цWISSDOMч ₣᾿ ӱ (ὑ מ6.13ּ Ȳy=-10)ȴ

(a)ц(b)Ɫ ֥ ȷ(c)ц(d)Ɫ ⇔ ȴ 
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Ϛ   

1.1›ṕ 

 

  ₣᾿ ⇔ ὑ щ Ṇ ᾼכӢצכ‍ Єᾼ ȲֽὨ ₣᾿ ⇔

ᾼ ȲЛ Ḃ ᾼ ⇔Ȳ ᴖ юӢỄ ᾼ ҷȲ֪ױ ֵ›Ϣ

ϩὑׁשṅѿ ẞḆӔ ᾼ₣᾿ ⇔(Shapiro2009ɔ ӣ Ȳ֯ иѠᾎМ

Ғ ⇔Ѡ ᾼּפḇ Ԉѿ ₣᾿ ⇔ᾼ ἤ)ȲЛ Ь ѽ ᾼ

ҟ ᾿₣ױ ⇔Ȳᴖ Эᾼ ЏẓМϷ− Є ᾿ ☼Ṇ М

ᾼ₣᾿ ⇔Ȳ ╥ ᾿ ᾼѠᾎȲᵀ Ѡᾎ╠ὗ ϭ−֚ ȲϷ

ᾎ ᴩ  ᾼ Ȳ֪ױṿӣ ᾼ ẃ ẞ ϱѠᾼ₣᾿ ד⇔

ẃ―ừцׄԓ−ֵȲ Ҡ ֯׀ 1-2 m Ó ᾼ ȲᵀЬ╥−Ҡ ᾼ

ẃ ȴ 

    (RAdio Detection And RangingȲ  RADAR) נ╥ᵓӣὑ Ṷᵂ Ȳ

ѻ ╥ ӣ ᾌ ὑᾬ ᴩ Ȳᴖ∟Ϣ ᴖ щ ╟ ц Ȳ

Ҡѿ ẞ ѹ Ὲ έ⇔ᾼ ȲѿᵓϠ ☼ѐ⇔ϯ

ᾼщ Ṇ ȴ Эᾼ МҠѿ ẞϮ Ὲ ᾼ֫ᾌц ֣ Ȳ

ᴖ֯ ֣ ч ᾿₣Ѭӂцכ ⇔ᾼеהМȲ₣᾿ ⇔֪ⱢῈ ѐ⇔ᾼ …ȲẔч

ᾼֻ − ᾿ Ӧ ֣ ҏȲⱢϠכ ֥ цה Ϭ ẁᾼ֫ᾌế

֣ Ȳ ֝оᾼᶾ ╥ Э ᾼ Ȳ Ѡᾎױ Ḇ ẞϚ

Є Ṿᾼ ȴ 

    Liou et al(2009ȳ2012ȳ2014) ϠϚ ֵ Ϭ ч Ṇ (WInd 

Synthesis System using Doppler MeasurementȲ  WISSDOM)Ȳѻ ╥ṿӣ

ϱϮ иᾎ Х ḇפּ Ԉ ֥ ч ҏϚ Ϯ ȴ 

     ֪Ɫ Ἤ ẞᾼҬ╥Ϛ Ὲ ϱᾼ Ȳ ᾎ ẞ Ϯ Ὲ ᾼ Ȳ

Ӑׁשṅѻ ╥ṿӣ ế WISSDOM₣᾿ ⇔ϱᾼ ѩ Ȳ  
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WISSSDOM Ἤч ᾼ₣᾿ ⇔ Ἤ ᾼד ἤȲ WISSDOM

Ϯ ᾼῈ ₣᾿ ⇔ Ȳ ὑ∟ щ Ṇ Ӣכц ᾼׁשṅȲ ẁ−ֻᾼ

ᴕ ȲױҵӐׁשṅⱢϠ с WISSDOM֯₣᾿ ⇔ᾼч ϩȲ Ἤ

ᾼ ᵓӣ иӁᾼ ֝о WISSDOMМȲԛиᵑᵓӣҫϚ

ц о֝ױ ὨȲ ∟ WISSDOMᴩЛ֮֝ᶮᾼ έ⇔

(100еѐ)Ȳ WISSDOMὑ έ⇔ᾼч ϩȲѿᵓ щ Ṇ ›ᾼ

ᾭᾓȴ 

 

1.2ѝ ֫  

 

    ⱢϠ Ḇ щ Ṇ ᾭᾓȲ₣᾿ ⇔ᾼ ד Ȳ ҟ ᾿

Ѡᾎᵛ╥ᵓӣ ᾿ זּ ☼ ѿ Ὲ Мᾼ₣᾿ ȲLenschow(1976)ᵓӣ

ᴷϱсᾼ ☼ Ȳ ᴖ ᾼ֚ ἤếὗ ᾼכӐȲ

юȲ֪ױ Ὼṿӣ ậ҅ ẃч ₣᾿ ⇔ᾼׁשṅ ֵȲẂֽ:Cefelli

ế Rutledge (1994)ᵛᵓӣ Мѐ⇔ ☼Ṇ ֯ ◦Є Мᾼ₣᾿

ȲMayếRajopadhyaya (1999)Ϸᵓӣ ЄᵓṸDarwin֮ ᾼ

☼₣᾿ ⇔ ȲGiangrande (2013)Ϡ֯OklahomaᵓӣUHF ᾼ

☼ ἤȲKumar (2015)ᵓӣ ֯ ЄᵓṸ Darwin֮ ᾼ ᾼ

ȲGiangrande (2016)ᵓӣ ד2014 5ѣ֯Ṹ ☼ ᾼ ☼

₣᾿ ⇔ế ☼ Ȳѻ ֪Ɫ Ҡѿ֯ ế ⇔ϱ ẁ− ᾼ

έ⇔Ȳѿᵓ ᴩṆ ₣᾿ ᾼ иέȴ 

    Ϭ Ҭ ᴩ ᾼ Ȳᵀ╥ Ϭ Ἤ

ᾼ ֣ Ɫӂᴩὑ ᾌᾼ᷾ ֣ Ȳ֪ױҬ ῀ ᾼ ╥

Ἠ╥ Ὼ Ȳṳ ᾎ᾿ ẞϮ ᾼ Ȳ Ҡᵓӣ Ѡᾎ ᴩ ȴЛ

₣᾿ ⇔Ь╥ ᴷ ᾼ Ȳѻ ֽ֪∟ ȸ 



3 
 

                                                                   (1.1) 

МȲὠⱢה(1.1)֯ ᾼ ֣ ȲrⱢ ᷾ ẞ ᾼ Ȳ(x,y,z)Ɫ

Ϯ ᾼи Ȳ(u,v,w)Ɫч ᾼ ȲὠⱢ​ ȲӦױ

еהҠ ֯ ᷾ ᾼ МȲxцyᾼ ᴯ ⱢеṭȲᵀzᾼ ᴯⱢеѐȲ

╝ כ ֣ ᾼḂ ѻ ╥ Ѭӂ (u,v)Ἤѻ Ȳ֪ чױ Ѭӂ ᾼֻ Ҡ

ὔӦ ֣ ӱȷᵀὑ₣᾿ (w)МȲẔч ᾼֻ ṳЛ ֣ Ὑכ

ᾼḂ Ȳ╝₣᾿ ⇔╥ ᴷ ᾼ Ȳ֪ױ∟ Ӣ ṅȲѻשֵׁ Ɫᵓӣ Ϭ

ч Є МϮ ц ḟч ₣᾿ ⇔ᾼᵺ ȴ 

    ֯1960ᴟ1990−ֵᵓӣ Ϭ ẃ ṳ ∂Ϯ ᾼׁשṅȲ(eg., 

Armijo (1969), Ray et al (1975),Doviak et al (1976), Brandes (1977),and Ray et al (1978))ȴ

ṷѠᾎ֯ ứϚ ꜜ Ԉ∟Ȳ Ӑϱ╥ Ϛ ֥Ѡ МḖ ᾼ Ϛ Ȳ

ױ Ɏu,v,wɏѻ Ɫḕ Ἤ ẞᾼ ֣ и ̡ Ѡ ц І

ᾼᴷ ᾼ ᴶ …Ἤ ȴᴖ֯כ OôBrien (1970), Ray et al (1978), Chongế

Testud (1983), Ziegler et al (1983)ᾼׁשṅМ Ὑ иᶾ Ϸ ╥Ϛ צ ᾼњ◕Ȳӣ

ὑ Ӧ₣᾿ ⇔ᾼ ἨἉ ꜜ ԈᾼЛ҉и іϤᾼ ȲἨ῏ӣὑ

ạ Ṝ ἤѠ Ȳ иѠᾎБ Ở֢֯ ṅМשׁ ḆҒ ᾼᵂӣֽ

ShapiroếMewes (1999), Gao et al (1999), Gao et al (2004). ֯ ṷѠᾎМȲ

Ԓ ứ ẗ ȴ֯ ẗ МȲ ᴩֵ Ϭ ȲẔѻכ֥ ᾼּפḇ ԈȲֽ

֣ ⇔ Ȳ ׂ⌡Ѡ цᵅ ᾌ Ȳӣᵂ ḇἨפּ ḇȲפּ ∟ Њо

ẗ Ȳ Ṿ ᾼ ȴ 

    ⱢϠ Ѡ ᾼ и ᵓ ᴩȲϱ ᾼѠᾎ ứϱ ếϯ צ

ᾼ ꜜ ԈȲᵀ╥ ϱ֮ῶ Ὼ ╥ ѽᾼȲ֪ױ צ ᾼ

ӢȴMewesếShapiro (2002)ṿӣ ⇔Ѡ ҟḟứ ꜜᾼ ԈȲױѠᾎ ᶺ Ḇ

₣᾿ ⇔ȲShapiro et al (2009)ᴩϠϚ ᴭOSSEᾼ Ȳ ⇔Ѡ

₣᾿ ⇔ч ᾼ ⇔ᾼ ἤȴLiouếChang (2009)ȳLiou et al (2012)ȳ

)( Tr Vw
r

z
v

r

y
u

r

x
V +++=
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Liou et al (2014) ῶϠϚ ᵓӣ иѠᾎᾼֵ Ϭ ч Ṇ

(WISSDOM)ȲױṆ ѻ ╥ᵓӣּפḇ Ԉᾼ ЊоȲẃч ҏϚ ṾᾼϮ

ȲἬ ӣᾼּפḇ ԈҔᵶ Ѡ ȳ ֣ Ѡ ȳ ⇔Ѡ ȳ￼ ȳӂ

Х ȲױҵϷҒϤ Tsengế Ferziger (2003)ῶᾼ Immersed Boundary Method

ɎIBMɏẃᵒ ч ᾼ ╥ᵡ֮֯ᶮвȲ ѠᾎцҠѿ֯ױ ֮ᶮϱ ᴩ

ч Ȳяế (2009)ȳLee et al (2014)иᵑṿӣWISSDOMᴩOSSE ц

ч Ȳ Ὠ ӱWISSDOM щ Ṇ ᾼ ȴ 

    ֯₣᾿ ⇔ ӔѠ ȲReasor (2009)ὑ ד1997 Guillermo Мᵓӣ

Gamache (2006)Ἤṿӣᾼ Ϭ ч Ṇ ȲẔМҔᵶ Ѡ ȳ ֣ Ѡ ȳ￼

ȳӂ 4 Ȳ ᴩ ч Ȳế ֯ 3еṭц 6еṭ ⇔ ẞ

₣᾿ ⇔ ᴩ Ȳ Ὠ ӱ Ϭ Ṇ ч ᾼ₣᾿ ⇔Є

ᾼ₣᾿ ⇔ȴCollis (2013)⁄ᵓӣPortatếZawadzki (2000)Ἤ ҏᾼ Ϭ ч

Ṇ (Ҕᵶ Ѡ ȳ ֣ Ѡ цӂ 3 ḇפּ Ԉ)ế May et al 

(2008) ᴩᾼ ᴃ ᴩ₣᾿ ⇔ᾼ Ȳ֯ 3еṭ 3еṭᾼ МȲ

ן 20и вᾼ ế ч ᴩ Є ̡ Њ цӂᶁ ᾼ Ȳ

ᾼ Ὠ ӱἬṿӣᾼ ч Ṇ ṏֻᾼ Ἤ ẞᾼ₣᾿

⇔ȴNotrh (2017)ᵓӣ3DVARᾼ Ϭ ч Ṇ (Ҕᵶ Ѡ ȳ ֣ Ѡ

ȳ֮ῶЛ ȳ￼ ȳӂ Х )Ἤ ẞᾼ₣᾿ ⇔ế ᴩ

ᾼ Ȳ Ὠ ӱ3DVARṏֻᵧ Ἤ ẞ₣᾿ ⇔ᾼ о ȴ

(2016)ᵓӣ WISSDOMế TEAM-Rц VHF ᴩ₣᾿ ⇔ᾼ Ȳ

WISSDOMч ҏẃᾼ ếẒ (TEAM-Rц VHF) оЛЄȲѹ₣᾿

⇔ ⇔ᾼ Є ЊẓצϚ ἤȴ 

    ֯₣᾿ ⇔ ӔѠ Ȳϱ ṅБשׁ ᵓӣ Ϭ ч Ṇ ế

Ἤ ẞᾼ₣᾿ ḂצᴿἤȲᵀЬדϚứᾼצ⇔ ᾼῈ : 
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(1) Reasor (2009)̡Collis (2013)цNotrh (2017)ṿӣᾼ Ϭ ч Ṇ ṳḥצ

⇔Ѡ ᾼּפḇ ԈȲ ᴖҠ ᾿₣כ ⇔ᾼ ЄȲӐׁשṅṿӣ

WISSDOM(Ҕᵶ ⇔Ѡ )ẃ ᴩ ȲӭᾼⱢכ֥ ᵅ₣᾿ ⇔ᾼ Ȳṳ

⇔Ѡ ὑ₣᾿ ⇔ᾼ ἤȴ 

(2) (2016)ᵓӣWISSDOMếTEAM-RцVHF ᴩ ȲẔ έ⇔

Ɫ1еṭЕ1еṭЕ250еѐȲᴖӐׁשṅ WISSDOMᾼѬӂ έ⇔Ɫ250е

ѐȲ ᴖ ᵅ֯Ὲ ϱᾼЛϚ Ἤ כ ȴ 

(3)Ӑׁשṅ֯WISSDOMᾼ ẗ М ҵ Ϛ ḇפּ ԈȲṳ Ẕ

МϚ Ἤ ᾼ ֝о WISSDOMМȲṳṿӣҫϚ ц

ᴩ ȲӭᾼⱢ WISSDOMἬч ᾼ Ḇ Ὼ ȴ 

    ẃ ȲӐׁשṅѻ ӭᾼⱢ Ẓ WISSDOM֯₣᾿ ⇔ᾼч

ϩȲṳếϱ ד ṅשׁ ᴩѩ Ȳṳ ᾼּפḇ Ԉ WISSDOM

ᾼ֯Ϯ ч ϩȴ 

 

1.3ѝ▐  

 

    Ӑ ѝԚиכϝ ȴ Ϛ Ɫ ȴ ϡ ⱢӐׁשṅἬṿӣᾼ Ю̡

Ю цWISSDOMч ᾼѠᾎȴ Ϯ Ɫ ҔᵶWISSDOM￼

ậѠᾎц ế WISSDOMᾼѠᾎȴ ҳ ⱢẒ ᾼ Ὠế

ҟׁשṅ Ὠᾼѩ ȲṼᶧиᵑⱢ ᵓ ד2017) 9ѣ 12ѡ-13ѡ)ц Ṹ

ȴ(7ѣ10ѡד2018) Х иẒ иȲ Ϛ ԌⱢ֝о ᾼѠᾎц

ὨȲ ϡ ԌⱢᵓӣҫϚ ц Ѡᾎᾼױ Ὠȴ г Ɫ

WISSDOMέ⇔ᾼ ứц Ὠȴ ϝ Ɫ цӑẃ ȴ 
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ϡ  ṅѠᾎשׁ 

 

    Ἤ ẞᾼ ֯׀ Ϛṷ ế‍ ᾼ ȲⱢϠ ᵍ ṷ‍

ч ᾼ ὨȲֽᴶ ṷ ᵑ Ȳ֪ױWISSDOM

ᴩ ч ›Ӈ Ԓ ᴩ₇ ȴ֯Ӑ ᾼ ч ѠᾎȳἬ

ṿӣᾼ Юц ₇ ☼ Ȳ ∟Ϸ ὙӐׁשṅἬṿӣᾼ

WISSDOMч Ѡᾎȴ 

 

2.1 Ю 

 

   ӐׁשṅἬṿӣᾼ иᵑẃᴞὑ L-band (1290MHz)ц UHF (449MHz)

Ẓ Л֝ᾼᾌ ᾼ (ֽ 2.1)ȲẒ ֽ(ῶ2.1)ȲẔМL-band

֝ ᴩẒ ȲϚה Ɫ₣᾿╓֣ ȲҫϚ Ɫ Ȳ ᾼṔ⇔

Ɫ14.1ÁȲṳ ֝ 37ïȳ97ïȳ157ïȳ217ïȳ277ïȳ337ïᾼṔ⇔Ѡ֣ ֣

ȲᴖUHF⁄Ҭצ Ȳה ᾼṔ⇔Ϸ֝דⱢ14.1ÁȲѹ֝ ᴩ52.6ïȳ

112.6ïȳ172.6ïȳ232.6ïȳ292.6ïȳ352.6ïᾼṔ⇔ ֣ ֣ ȴẔѻ ч

(u̡ v̡ w)ᾼѠהⱢVelocity Azimuth Display(VAD)ѠᾎȲױѠᾎҠѿḆ Ϥ֮ӣẃ

ṅשׁ ᾼ ᶮ Ἠ й Browning and Wexler(1968)Ȳ֯ ױ оϠ VAD Ѡᾎ(ֽ

2.2)Ȳ ֯ỆứԊṔɻȲ ᾌḇ ѠᴯṔɼḂ Ȳ ◕

(Radar Volume)ᾼ ⱢᶁлЛ ȲҠѿ ҏᾼ֢ѠᴯП Ϭ

⇔(Doppler Velocity)ѠᴯṔӣӔἌפ ế(ֽ 2.3)Ȳ ế∟ᾼӔἌפ П

ȳדᴯц Ȳ Ҡѿ ҏ ᾌḇ в ᾼѬӂи ὠȳ ᾼᵬ

֣ Ӕὧ ᶈṔʃȲц ₣᾿и ὠȲеֽהϯȸ 
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                                                                (2.1) 

  Ӑ ṅМᾼשׁ ᵓ L-bandц UHF ֝ ὍὑМҶЄ (Җ

24.965⇔Ȳὧ 121.1966⇔)Ȳ иᵑ ᴩ₣᾿ ц ֝о Ȳᵀ

֯ Ṹ ȲL-band Б Ȳ╝ҬṿӣUHF ᴩ

ȴ 

 

2.2  

 

    Ӑׁשṅṿӣᾼ ẃ Ȳѻ Ɫү Җ ȲṼᶧиᵑⱢХиЍ ȳ

МҶЄ ȳ 3 ȴ Ἤ ֮ ד ᴯ Ẕ

( 2.4)ȴ 

 

2.2.1 ХиЍ (МҶ ᶝ) 

 

    ХиЍ ᴯὑ ҖӀӂ (Җ  25.07 ⇔Ȳὧ 121.77 ⇔Ȳ Ἰ 766 е

ѐ) Ɫ S ᾌ◕(ᾌ  10.7 еи) ה Ϭ Ȳ ᴯⱢМҶ ᶝȲ

Ɫ Ȳ ԊṔиᵑⱢ 0.5ȳ1.4ȳ2.4ȳ3.4ȳ4.3ȳ6.0ȳ9.9ȳ14.6ȳ

ѿц 19.5 ⇔ȲԚ 9 ԊṔȲ Ϭ ֣ ᷉ Мᵅ (ԊṔ 0.5ȳ1.5ȳ2.4ȳ

3.4ȳ4.3ȳ6.0)Ɫ 26.6 m Ó ȳ (ԊṔ 9.9ȳ14.6ȳ19.5)Ɫ 31.0 m Ó ȲҠ

ЄⱢ 178.3 еṭȴХиЍ ѻ Җ ֮ ȲӐׁשṅṿӣᾼ

Ɫ֫ᾌ ֣ ȴ 

abaqbb sin)(cos)()( fhR VVV +-=

ababbabb )sin( cossin)(coscos)( fyx VVV ++=

aqb +-= )cos(b
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2.2.2 МҶЄ  

 

    МҶЄ ᴯὑ ӀМ (Җ  24.97 ⇔Ȳὧ 121.18 ⇔Ȳ Ἰ 196 

еѐ)ȲⱢ C ᾌ◕(ᾌ  5.3 еи) ה о Ȳ ᴯⱢ ӴМҶ

Є Ȳ Ɫ Ȳ ԊṔиᵑⱢ 0.5ȳ1.4ȳ2.4ȳ3.4ȳ4.3ȳ6.0ȳ9.9ȳ

14.6ȳѿц 19.5 ⇔Ȳ Ϭ ֣ ЄЊⱢ 31.9 m Ó ȲҠӣ Є

Ɫ 165.3 еṭȴԚ 9 ԊṔȴМҶЄ ѻ Җү ȲӐׁשṅṿӣᾼ

Ɫ֫ᾌ ֣ ȴ 

 

2.2.3  

 

    ᴯὑ ӀЄ (Җ  25.08 ⇔Ȳὧ  121.21 ⇔Ȳ Ἰ 10 

еѐ)ȲⱢ C ᾌ◕(ᾌ  5.3 еи) ה Ϭ Ȳ Ɫ Ȳ

ԊṔиᵑⱢ 0.3ȳ1.0ȳ1.8ȳ2.5ȳ3.8ȳ5.0ȳ6.0ȳ7.0ȳ9.0ȳ11.0ȳ14.0ȳ17.0ѿ

ц20.0 ⇔ȲԚ 13ԊṔȴ Ϭ ֣ ЄЊⱢ 15.9 m Ó ȲҠӣ

ЄⱢ 149.4 еṭȴ ѻ ᴎ ц иȲṿ

ӣᾼ Ɫ֫ᾌ ֣ ȴ 
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2.3 ₇  

 

    ֯ḥצ ᴩ₇ ›Ȳ ẞ֮ῶ ᾌ(ground clutter)ц

ᾌ(sea clutter)Ἠ╥ (folding)ȲⱢϠ ᵍ ṷ‍ כ ч

ЛӔ Ȳ ֯ ᴩ WISSDOMч › ₇ (Quality ControlȲ  

QC)Ḕ Ȳѿᵍ כ ᵒȴἬṿӣ₇ ᾼ ╥Ӧ ӴМҶЄ

⅍ П (Radar kitȲ Rakit)9.1ᾪ ᴩ ₇

ȲѿϯⱢ ☼ : 

(1)ɔӣ֮ᶮ ⇔ ֪Ɫ֮ᶮ Ӣᾼ֮ᶮ ᾌȴ 

(2)ɔӣ о (Correlation coefficientȲRH)Ȳ ᵅὑ0.85ѿϯᾼ‍ Ѭ

( Ɫ Ϭ Ȳ Ḕױ )ȴ 

(3)ɔӣῈ ᾎ ᴩ ҟ ȴ 

(4)֮ ϱ ֣ Њὑ2Í ί Ȳѹ֫ᾌ Єὑ30dBZᾼ ȴ 

(5) ϱ ֣ Њὑ2Í ί Ȳѹ֫ᾌ Єὑ15dBZᾼ ȴ 

     ֪ WISSDOMᴩֵ כ֥ ֯ CAPPI (Constant Altitude Plan 

Position IndicatorȲ CAPPI)ᾼ ϱה ᴩȲᵀ╥ Ở ᾼ׀ Ɫה

PPI(Plan Position IndicatorȲ PPI)Ȳ֪ױᵓӣRakit ֫ᾌ ֣ в ᴟ

₣᾿ Ȳ ∟ 3 ᾼ֫ᾌ ϡ Ѡ֣ᾼ ȴכ֥ ϱ

ֵ ᾼ₇ ∟Ȳᶺ ―Ҡᵂ∟ Пч ֝оȴ 
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2.4 ֵ Ϭ  כ֥

 

    Ӑׁשṅṿӣ ╥Ѡᾎכ֥ ӣLiou et al(2009ȳ2012ȳ2014)Ἤ ҏᾼֵ Ϭ

Ѡᾎ(WISSDOM)Ȳѻכ֥ ᵓӣ ẞᾼ ֣ и

ѠᾎẃḖ Є МϮ ȴẔч Ѡᾎ╥ᵓӣ ϱᾼ и Ȳ Њо

Ϛ ẗ Ȳ ч ẞᾼϮ ֝ ṜϚṆԝᾼּפḇ ԈȴWISSDOMѻ

Ҕᵶ5 ḇפּ ԈȲиᵑⱢ(1)Ϯ ֣ ᾼ ‍(2)ה… ἤ Ѡ

᾿₣(3)ה ⇔Ѡ ￼(4)ה (5)Laplacianӂ ȴױ ẗ ῶӱⱢȸ 

                                                        

                                                                 (2.1) 

 

    ϱה ҿ ᾼ J Ɫ ẗ Ȳ Ңצהϯ  M ᾼⱢWISSDOMἬṿ

ӣᾼ 5 ẗ Ȳױ ẗ Ɫ 5 ẗ ᾼ ếȲἬṿӣᾼ 5 ẗ

ᾼ֢ ֽ∟ ȴ 

                                                                 (2.2) 

  

                                                                 (2.3) 

                                                                     

                                                                 (2.4) 

 

Ɫה(2.2) 1 ẗ ȲNⱢWISSDOMṿӣᾼ ȲtⱢ ᾼẒ

ȲɻⱢ … Ȳצ ⁄Ɫ100Ȳ ⁄Ɫ0ȴTⱢ ֣

Ϯ ᾼ ȴ(ὖȲὖȲὖ)ⱢהȲṓ(2.3)ה… i Пᴯ ᶄ Ȳ(όȲὺȲ

ύ)Ɫ∕֥כᾼ Ȳϯ t֝דῶӱⱢ ᾼẒ Ȳὡ Ɫᵓӣ ֫ᾌ

ᴷ Є М​Ѭ ᾼ ֥ѩᴖ ҏẃᾼ ȴṓ(2.4)הȲὶⱢ i

қה ᾼ᾿ Ȳ(x, y, z)ᵛⱢ ч М ᾼᴯ ᶄ ȴ
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МȲὡה(2.3)֯ Ɫ Ȳѻ ᾼ еה╥Ӧ Ἤ ẞᾼ dBZȲ֯

Marshall-Palmer₤ ᾼ​ ЄЊиᵉПϯȲᵓӣ ế​ᾼ ἤᴷ ҏẃᾼȲ

ֽϯȸ 

                                                                  (2.5) 

 

                                                                  (2.6) 

 

Ɫ֫ᾌה(2.5)     ​ѬП ᾼ …Ȳꜜứᾼ Ɫ ⇔֯ѿπЈCѿϱȲẔМὨὄὤ

Ɫ​Ѭᾼ֫ᾌ ( ᴯ:dBZ)Ȳ”ⱢῈ ⇔( ᴯ:Ὧ Ὣά  )ȲήⱢ​Ѭᵶ ếѩ

( ᴯ:Ὣ ὯὫ)ȴ(2.6)הⱢ֫ᾌ П ᾼ …Ȳꜜứᾼ Ɫ ⇔֯ѿπЈCѿϯȲ

ὨὄὤⱢ ᾼ֫ᾌ ( ᴯȸdBZ)Ȳ”֝דⱢῈ ⇔( ᴯ:Ὧ Ὣά )ȲήⱢ ᵶ

֥ѩ( ᴯ:Ὣ ὯὫ )ȲẔМ ⇔ оᾼ ⇔ẃ ѻ ╥ѿᴯὑч вᾼ Ὲ

Ἤ ẞȲЛ ч ᾼ ṳЛϚứ צ ᾼ Ὲ Ȳ ṿч ᾼ

вצ Ὲ Ȳ⁄᾿ ṿӣẔ Ὲ ẃ ẞ ₣᾿и ᾼῈ ⇔ế

⇔Ȳᵀ╥ ṿ֯ ч ᾼ ᾼ вṳḥצԉᴶ Ὲ ᾼ ᾓϯȲӐׁשṅ⁄

ṿӣМѐ⇔ ה Ṇה (Weather Research and ForecastingȲ  WRF)

ẞ ᾼ₣᾿ḕ ᾼӂᶁῈ ⇔ц ⇔Ȳṳ ӣױẃᴷ πЈCᾼ ⇔ᴯ

ѿᵓ Ɫ​ѬἨ╥ ȲֽױϚẃȲ֯(2.5)הц(2.6)הМᵓӣѿϱᾼ ֯Б῀

֫ᾌцῈ ⇔ᾼᾭᾓϯᴷ ҏḕ ⇔ᾼ​Ѭᾼ ếѩήế ᾼ ếѩήȲ

ᴷ ҏẃᾼ​Ѭế ếѩֽ 2.4ȴ 

    ϯẃȲӐׁשṅᵓӣLin et al (1983)Ἤ ҏᾼ Пӂᶁ (mass-

weighted mean terminal velocity)ẃᴷ ὡ ȲֽϯἬӱȸ 

                                                                  (2.7) 

                                                                      

                                                                     
(2.8)

)(log5.174.43 10 rar qdBZ r+=

)(log5.173.37 10 sas qdBZ r+=

5.00 )(
6

)4(
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r
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r

r

l
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25.00 )(
ra

rr
r

q

n
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МȲὟⱢ​Ѭᾼה(2.7) ( ᴯȸm Ó )ȲẔМÁ ςρρυȢπÃά ί Ȳb=0.8Ȳ

”Ɫ Ὲ ⇔( ᴯ:Ὧ Ὣά  )Ȳ”ⱢῈ ⇔( ᴯ:Ὧ Ὣά  )ȴ(2.8)הМȲ”

ⱢⱢ​Ѭế ᾼ ⇔ȲⱢ 1.0Ç Ãά Ȳὲ Ɫ​Ѭᾼ (intersection)ȲẔ Ɫ

ψȢπØρπÃά ȲήⱢ​Ѭᾼᵶ ֥ѩ( ᴯȸὫ ὯὫ)ȲҠӦ(2.5)הМ ῀ȴ(2.9)

МȲὟה ᾼ ᴯȸÍÓ ȲÃ ρυςȢωσÃά  ί Ȳd=0.8Ȳ”֝ϱⱢ

Ὲ ⇔Ȳ”ⱢῈ ⇔ȴ(2.10)הМȲ”Ɫ ᾼ ⇔ȲẔ ⱢπȢρÇ Ãά Ȳὲ

Ɫ ᾼ ȲẔ ⱢσȢπØρπÃά ȲήⱢ ᾼᵶ ֥ѩ( ᴯȸὫ ὯὫ)ȲҠ

Ӧ(2.6)הМ ῀ȴӦϱ ᾼ ὙȲᵛҠ Ȳᵓӣהᴟ(2.10)ה(2.5) Ἤ

ẞᾼ֫ᾌ ẃᴷ ​Ѭế ᾼ Ȳ ∟҅Ϥ(2.3)הᾼὡ ȲӦ 2.5Ҡѿ

​Ѭế ᾼ ֫ᾌ Ғᴖ ҒȲד ​Ѭᾼ ֫ᾌ

Ғᾼ ⇔ ȴ 

                                                            

                                                               (2.11) 

 

Ɫה(2.11) 2 ẗ ȲⱢ￼ Ȳѻ ᾼӭᾼⱢ ￼ ὠẃ

Лẞᾼ Ȳϯ t֝ Ɫ ᾼẒ ȷɻⱢ … ȲẔ ᾼ

ứⱢρπȴױ￼ ὠҠ Ὲ ȳԛиέ ἨWRFМѐ⇔

Ἤ ẞȲӐׁשṅѿWRFМѐ⇔ ה Ϛ◕ ᾼ Ȳԛ ∟ ẞᾼ

᷾ ֢֫ М ᴩѩ Ȳậ Њ ◕ᾼ ᵂ WISSDOMᾼ￼ Ȳ

ᾼ￼ ᾼ ᵂ ֯ Ϯ М Ὑȴ 

 

(2.10)

(2.9)

25.00 )(
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                                                                 (2.12) 

 

ה(2.12) 3 ẗ ȲⱢ‍ ἤ Ѡ ה Ȳѻ ӭᾼⱢṿч ẞᾼ

(όȟὺȟύ) Ṝױ Ѡ ḇȲẔМɻⱢפᾼּה … ȲẔ ᾼ ứⱢ4 ρπȲ

”ⱢῈ ⇔( ᴯ:ὯὫ ά )ȴậ Ѡה(2.5)ֽהМᾼѠᾎ֝דȲѻ ẃ Ɫ Ὲ

ἨWRFМѐ⇔ Ἤה ȴ 

                                                                  

                                                                 (2.13)       

                                                                       

                                                                 (2.14) 

                                                        

                                                                 (2.15) 

 

Ɫה(2.13) 4 ẗ ȲⱢ₣᾿ ⇔Ѡ ה Ȳѻ ӭᾼⱢ ч ẞᾼ

(ÕȟÖȟ×) Ṝױ Ѡ ḇȴɻⱢפᾼּה … ȲẔ ứⱢ4 ρπȲ Ң

Ϛ Ɫ (tendency term)Ȳѻ ╥ᵓӣч ›∟ᾼẒ ᴩ

и ȲṼᶧ ϡȳϮếҳ иᵑⱢӂ☼ (advection term)ȳἼἮ (stretching term)

ѿц (tilting term) ȲẔМᾼϱ ҅ῶẒ ᾼӂᶁ ȴ(2.13)הМȲå

Ɫ ד ⇔ Ȳ Ẕ ứ ֽ ה(2.14) ȴ ה(2.15) М ᾼ  Ɫ דּ ѫ Ȳ

ɱⱢ֮ ᴞ Ṕ ⇔ȲẔ ⱢχȢςωςρπrad ί ȲהⱢ П ⇔ȴⱢϠЛ

Ӣᾬ ϱЛὔ ᾼ (residual term)Ȳ Ἤч ᾼ ᴩ ќן⇔

ȴ 

                                                                 (2.16) 
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                                                                 (2.17)  

 

Ɫה(2.16) 5 ẗ ȲⱢLaplacianӂ Ȳѻ ӭᾼⱢ ᾼ ế

Ȳ П Ӣ ѹӂ ᾼᵂӣȲɻⱢ … ȲѬӂ ᾘѬӂ(₣᾿)Ѡ֣

Ɫρπ ρπȲ₣᾿ ᾘѬӂ(₣᾿)Ѡ֣Ɫρπ ρπȲ Ң ᾼ   Ɫ Laplace 

ІȲᵛֽⱢ(2.17)הἬῶӱȴ 

    WISSDOM Ṝϱ 5 ḇפּ ԈȲ Ἤч ҏẃᾼ ᵛҠ ẞϚ

Ὼ Є ᾼϮ Ȳᴖױ WISSDOMד ҟ ᵓӣ ᴶ Ἐч

ᾼ ѿϯצѠᾎȲWISSDOMẓכ֥ ȸ 

(1)ḟᾘ ϱ ᾎ έ ᾼ Ȳ ֽLiou et al (2009)ȴ 

ҒϤצ(2) ⇔Ѡ ᵂּפḇ ԈȲ ч ∟ᾼϮ Ṝ ⇔Ѡ ȲṳҠѿה

ᴩ ќᾼן⇔ Ȳױ ⱢẔׁ҃שṅᵓӣ֝ד и ᴩᾼ Ѡᾎכ֥

(Reasor2009̡Collis2013цNotrh2017)Ἤḥצȴ 

(3)ɔӣTseng and Ferziger (2003)ᾼImmersed Boundary MethodȲҠὑ ֮ᶮϱ

ᴩϮ ч ȴ 

(4)ɔӣ ה ᾼ￼ ᾼ ֥Ȳѿ Лᶙԓᾼ

ȴ 

(5) ԉᴶ ӭᾼ ֝ ᴩ ч ȴ 

(6)ᴩẒ ᾼ ч ц ẁ צ ἤᾼϱϯ ꜜ ԈȲӐ ѻ

ᵓӣWISSDOMᴩϮ Ȳṳכ֥ и ҅ᾼװ ứⱢ1000װȲ ױ

ẗ ṏֻᾼן Ȳ Ӧ и Њоᾼ ҅ (iterations)Ȳѿ ẞϚ Ὼ

Є ᾼϮ ȴ 
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2
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2
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zyx µ
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2.5 ứ ₣᾿ ⇔Ѡᾎ 

 

    Ӑׁשṅѻ WISSDOMч ҏẃᾼ₣᾿ ⇔ếẒ ẞᾼ₣᾿

⇔ ᴩ Ȳѿᵒ WISSDOMч ᾼ ἤȲױҵȲϷ ᵓӣῈ ד … Ȳ

֯ Х ᾼ֝оѠᾎ ᴩ WISSDOMế ᾼ ѿц г М έ

⇔ М ᴩ WISSDOMế WRFᾼ Ὲ ד ἤ ȲѿᵓϠ ֝оѠ

ᾎᾼ֥ừἤц ᾼӔ ἤȴ 

ṿӣᾼױ֯      о╓ ȸѠᶁצ (Root Mean Square Error,RMSE)ȳד Ѡ

ᶁ (Relative Root Mean Square Error,RRMSE)ȳד … (Correlation 

Coefficient,ʍ)ȳῈ ד … (Spatial Correlation Coefficient,SCC)Ȳ Ὑֽϯȴ 

 

2.5.1 Ѡᶁ (RMSE) 

 

                                                        (2.18) 

 

    ϱהМʒⱢ∕ ᾼ Ȳӣὑ WISSDOMв ᴟ Ὲ ϱᾼ

• • П ᾼ ῶ ȲNⱢἬצ Ϥ ᾼ ȲRMSE 

Њ҅ῶ ῶה Ṿȴ 

 

 

 

 

 

 

 

N
RMSE
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ד 2.5.2 Ѡᶁ (RRMSE) 

 

                                                        (2.19) 

 

 

   Ѡᶁ ⧵ᴿȲʒⱢד ᾼ Ȳӣὑ WISSDOMв ᴟ Ὲ

ϱᾼ• ế • ᾼ ȲNⱢἬצ Ϥ ᾼ ȲЛ֝ ֯ὑד

Ѡᶁ иӕⱢ Ȳѻ Ɫῶ Ẓ῏ ế ᾼѩ Ȳ֝דᾼ

RRMSE Њ҅ῶ ῶה Ṿȴ 

 

2.5.3 Ὲ ד … (SCC) 

 

                                                       

                                                       (2.20) 

 

    ϱהМʒⱢ∕ ᾼ Ȳӣὑ WISSDOMв ᴟ Ὲ ϱᾼ• ế

• ᾼ ȲnⱢἬצ Ϥ ᾼ Ȳ ϱѠҒϱϚ ҅ῶӂᶁ

Ȳӣὑ вה ᴟ Ὲ ϱᾼ • • П ᾼϮ Ὲ и

Ӂῶ Ȳד … ʍ SCCᾼе֝דהȲӐׁשṅṿӣʍẃῶӱWISSDOMế

Ἤч ᾼ₣᾿ ⇔֯₣᾿ ⇔ϱᾼד ἤȲếӱẔ Юὑ0ẞ1П Ȳ Ὼὑ1

⁄ῶӱ ῶה Ṿȴ 
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Ϯ   

 

   Ӑ иⱢҳ иȲ Ϛ ԌⱢἬ ậᾼ ЮȲ иᵑⱢ2017ד

9ѣ 12ѡᴟ 13ѡᾼ ᵓ ц ד2018 7ѣ 10ѡᾼ Ṹ ȴ ϡ иⱢ

WISSDOMᾼד ứȴ Ϯ иⱢМѐ⇔ ה WRF3.8ᾼ ứц￼

ậѠהȴ ҳ ԌⱢ ế WISSDOMᾼ ѠהȲѻ Ɫ ᾼ έ

⇔ѿᵓếWISSDOMᴩ ȴ 

 

3.1 Ю 

 

    ӐׁשṅἬ╚ ᾼ Ɫ ᵓ (2017)ц Ṹ (2018)Ȳ ậ ᵓ ᾼ

֪ȲⱢ ֯МҶЄ (ὧ 121.1966⇔цҖ 24.96⇔) ֝ Ὅ

UHFцL-bandẒ ᴩ ȲӐׁשṅᵛҠ ӣẒ иᵑ ᴩ ц

֝оȲ ậ Ṹ ᾼ ֪ⱢҒ WISSDOM₣᾿ ⇔ ᾼ Ӑ Ȳѿ

Ὠᾼ ὢϩȴӦὑ ֯ ​ ὔ Ӣ−Єᾼ Ȳᵀ֯ ​Ṇ

Ȳ ᾎ ẞ Ȳ֪ױӐׁשṅἬ╚ ế WISSDOMᾼ ◕

ѻ ╥ѿצщ Ṇ ᵀЛ ᾼ Ɫѻȴ 
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3.1.1ɔ (2017) 

 

    ɔ ὑ20179דѣ8ѡ0200 UTC֯Єӂ◦ὧỴᶮכ ἤᵅ Ȳṳ

ἏᴫҖѠ Ȳὑ9ѣ10ѡ0200 UTCс Ɫ ⇔ Ȳṳὑ9ѣ12ѡ1800 

UTC ⱢМ⇔ ṳ Ở ү Ȳ ∟ὑ9ѣ14ѡ0800 UTCҖ ›ἏѡӐ

ד) ֽ 3.1)Ȳѻ ү ᾼṆ Ɫ ҵ ☼Ȳ9ѣ13ѡ ѡὑ Ὑ

Ѝ֮ ᾼכ ​ Ɫ50mm(ֽ 3.2)ȴ 

    ֯ ᵓ L-bandц UHF Ἤ ẞᾼ ᶧ (ֽ 3.3)Ȳ

₇ ế ᾼᴕ ȲӐװ Ἤ ậᾼ Ɫ 9ѣ

12ѡ 1820 UTCц2050 UTCȲế9ѣ13ѡ1220 UTC̡1250 UTC̡1720 UTC̡

1750 UTC̡1850 UTC̡1920 UTC̡2220 UTC̡2350 UTCȲ 10 ȴ 

 

3.1.2Ṹ (2018) 

 

    Ṹ ὑ20187דѣ3ѡ0800 UTC֯Єӂ◦ὧỴᶮכ ἤᵅ Ȳ

ṳ ἏᴫҖѠ Ȳὑ7ѣ5ѡ0800 UTCⱢ ⇔ Ȳṳὑ7ѣ10ѡ0600 

UTCⱢ ѹṳ Җ Ȳ ү Җ Ὑכ ​Ȳ ∟ὑ7ѣ11ѡ0700 

UTC ἏᴟЄ ֮ (ֽ 3.4)Ȳ7ѣ 10ѡ ѡ ү Җ כ ​ Ɫ

130mm(ֽ 3.5)ȴ 

    ֯ Ṹ UHF Ἤ ẞᾼד ᶧ (ֽ 3.6)ȲӐװ

Ἤ ᾼ Ɫ7ѣ10ѡ1250 UTCȳ1318 UTCȳ1340 UTCȳ1348 UTCȳ

1540 UTCȳ1548 UTCȳ1610 UTCȳ1618 UTCȳ1640 UTCȳ1648 UTCȲ 10

ȴ 
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3.2 WISSDOMứ 

 

    ӦὑWISSDOM֥כṆ Ϛ Ϯ ₣᾿ ϯᾼ￼ ȲӐ שׁ

ṅἬṿӣ WISSDOMἬ ậᾼ ѻ ѿẒ Ὅ ֮ ⱢМїȲṳ ứϮ

Ὲ Ɫ12012070 Ȳ έ⇔Ɫ250еѐ 250еѐ 250еѐȲἬ ứ

ᾼ Ɫ30еṭ 30еṭ 17.5еṭȲ ֽ( 3.7)ȲἬṿӣᾼ ⱢХи

Ѝ ȳМҶЄ ц ȲМҶЄ ц ᶁ֯

WISSDOM вȲ ХиЍ Л֯ вȲᵀЬצ ӣẔ Ȳ

WISSDOMᾼד ᴯ (ֽ 3.8)ȲWISSDOMἬṿӣᾼ￼ ẃ ⱢМѐ⇔

WRF3.8Ȳה ה ứц￼ ậ☼ ὑ3.3МЮ ȴ 

 

3.3 WRF ה ứ 

 

    Ӑ Ἤṿӣᾼ רⱢּה Є  ṅМї(National Center for Atmosphericשׁ

ResearchȲNCAR)Ἤ ᾼщ ṅשׁ Ṇה WRF3.8ᾪӐȲӐװ ѻ

ṿӣϮ ᾭ ( ֽ 3.9)ȲD01 Җү Ȳ Ɫ100 100Ȳ

έ⇔Ɫ3.75km3.75kmȲD02ᾼ Ɫ88 88Ȳ έ⇔Ɫ1.25km1.25kmȲ

D03ᾼ Ɫ 126 126Ȳ έ⇔Ɫ 250m 250mȲ ᾼ֮ ᷾

ӣ ᵄ Ӕᶮ ᷾ .ȲἬ Мї WISSDOM֝דⱢẒ Ὅ ֮ (ὧ

121.1966⇔цҖ 24.96⇔)Ȳ֮ᶮ έ⇔ꞋⱢ30ּהȲ ה ứᾼ₣᾿и Ӧ֮

ῶᴟ 30hPa⇔ꞋⱢ45ʎ levelsȲD01̡D02цD03ᾼ и (time 

step)иᵑⱢ60ּ̡ה ȴ3הц5ּהּ 12 Фד Ȳ Ɫtwo-way nestingȴ

о иȲ ꜜ ӣYSU schemeȳ ᾬ ӣGoddard GCE schemeȲѿϱἬ

ᾼ ה ứҠ ῶ3.1ȴ 
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ῴỞоה3.3.1 ￼  

 

    ᵓ ế Ṹ ῴỞ иᵑ╥ṿӣ ד2017 9ѣ 12ѡ 0000 

UTCц20187דѣ10ѡ0000 UTCᾼּר Мї(National Centers for 

Environment Prediction,Ɫ NCEP) πȢςυȴ πȢςυȴԓ ԛиέ ȲӦ 3.3ᾼ

WRF ה ứṳԒ ᴩ6 Њ ᾼ Ȳṿ ◕spin-upϚה Ȳ Ẕв ᴞᴩ

֯ Мה ᾼᶝצ Є ☼ Ȳԛ═ ᴩ48Њ ᾼ ȴ 

    Ӧὑ Ἤה ẞᾼ ế Ὼד Є ᾼ Л ᶙԓϚ Ȳ֪ױ

ӐׁשṅⱢϠ ẞϚ Ὼ ᾼ￼ ȲἬᵓӣᾼѠᾎѻ ╥֯

WISSDOMч ᾼ ›∟ ậẒ Њ ᾼ Ȳṳ Ẓ Њ ҏכḕ

10и Ϛ ᾼ ( Ԛ25)Ȳ∟ ᾼה ᷾ ẞד ᾼХиЍ ̡

МҶЄ ц ᴩ ֣ ѩ Ȳ᷄ҏד Ѡᶁ Њᾼ

ᵂ WISSDOMἬṿӣᾼ￼ (ֽ 3.10)Ȳ҅ῶױ￼ ֥ ᾼ

Ȳ☼ ӱ (ֽ 3.11)ȴ 

 

3.4 Ѡᾎ 

 

    ế ᾼ֯ ̡ ⇔цῈ έ⇔ᶁצἬЛ֝Ȳ ᾼ έ⇔ѩ

ẃ ȲⱢϠ ᵓӣ Ἤч ᾼ₣᾿ ⇔Ȳ ԒӇ

ᾼ έ⇔ Ẕ ֥ ᾼ έ⇔ȲֽױИ ᴩⅎ ᾼ ȴ 
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3.4.1  

 

    ḕ ᶙכϚ ᾼ ᶁЛ֝ȲХиЍ Ɫפּ 6и ȲМҶЄ

ц Ɫ10иפּ⁄ ᶙכȴᴖӣẃ ᾼẒ ᶁ ֯в

ᴞ ᴩ ӂᶁц₇ Ȳṳὑḕ10и ҏϚ ȴⱢϠ

Ἤ ế ᾼ ṅשȲӐׁ֝ד Ἤ ậᾼ Ɫ ц ӂᶁ

ᾼ М ȴѿ20179דѣ12ѡ1820 UTCⱢẂȲ ẞᾼХиЍ

Ɫ 1817 UTCц 1823 UTCȲМҶЄ ᾼ Ɫ 1813 UTCц 1824 

UTCȲ ᾼ Ɫ 1820 UTCȲѻ ֪Ɫ ḕ 30и

И Ϛ׀ ȴἬṿӣ ᾼ Ɫ1825 UTCȴֽױϚẃȲ ế ᾼӂᶁ

ᶁⱢ1820 UTCȲᵛҠ ӣױ ẃ ᴩ₣᾿ ⇔ᾼ Ȳ ֯ ϱ כ

ᾼ ᵅȲѩ ӱ ֽ( 3.12)ȴ 

 

3.4.2⇔ 

 

    ᾼ₣᾿ έ⇔Ɫ55еѐȲᴖ ֯ ⇔Ѡ ⁄╥Ṽ ἬὋсᾼ

ԊṔᴖứȲ ⇔ ἬὋсᾼṔ⇔ ЄȲ έ⇔Ϸ ȲⱢϠ֯ ⇔ϱצⅎ ᾼ

ȲӐׁשṅ в ᾿₣כ έ⇔ 250еѐᾼқה Ȳ ḕ

⇔ ᴩ9 ӂ ᾎ ᴩ Ȳӂᶁ ḕ ⇔ᾼϱϯ֢4 ⇔ Ȳ

Ϸ ╥ӂᶁϱϯ 220еѐ ⇔вᾼ Ȳ ֽ( 3.13)ȲԛᵓӣϮװ

(Cubic Spline Interpolation)в ẞ Ἤч ᾼ֝ד ⇔ϱȲѿᵓ ᵅ ⇔ϱᾼ

Ȳṳ צ ᾼếWISSDOMṿӣ Ἤч ᾼ₣᾿ ⇔ ᴩ ȴ 
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3.4.3Ὲ  

 

    ֪Ɫ ế Ἤ ẞᾼщ Ṇ ϚứῈ֯׀ ϱᾼ ȲⱢϠ ᵅ

Ὲױ ϱᾼ ȲӐׁשṅ ᴕ North (2017)דᾼׁשṅȲ֯ WISSDOMМї(v Ɫ

ᾼᴯ ) ứҙ 750еѐᾼ Ȳ ậױ вẓצ ᾼ Ȳ ᴩ

ЄЊ ᶧ ԝȲ ∟ ậМᴯ Ȳԛᵓӣ Ἤ ᾼ ếױМᴯ ╟

( ֽ 3.14)ȲWISSDOMвẔ҃צ ᾼ ⁄ ứⱢῈ ἤ Ȳ

ѿ֯ 4 ѿ ᶮ (Box plot)ῶӱȴ 
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ҳ  Ὠ 

 

    Ӑ ѻ иⱢϮ иȲ Ϛ ԌⱢ Ὑ WISSDOMἬч ₣

⇔ᾼ☼ ц ᵓ ц Ṹ Ẓ῏ ᵓӣ WISSDOM

Ἤч ᾼ₣᾿ ⇔ᾼ ὨȲ ϡ ԌⱢ WISSDOMᾼ Ὠế ҟ ᴿ

(Reasor2009C̡ollis2013цNorth2017)ᾼ Ὠ ᴩѩ Ȳ Ϯ иⱢиέWISSDOM

ῶ Ṿᾼ ֪иέȴ 

 

4.1 ☼  

 

    ☼ ѻ иⱢϮ Ḕ Ȳ ϚḔ Ԓḟứ Ἤ ᾼ ⇔Ȳ֪ױ

WISSDOMὍ ᾼ ϱѠȲ ֣ц ֣ᾼ ₣᾿ Ȳ

ẓצ ᾼ ⇔ ứⱢ Ἤ ᾼ ⇔Ȳѻ ֪ⱢẔ ḥצ

ᾼ Ɫ Ἤה ҏẃȲṳ ᾼ ȴ ϡḔ Ɫᵒ ד

ἤȲ֪Ɫ Ἤ ẞᾼ₣᾿ ⇔ҔᵶЄ МῈ ᾼ₣᾿ ⇔Ғϱ​ ᾼ

ȲӦ(2.5ה)М ѻ ​ ᾼ ╥Ӧ֫ᾌἬч ȲᵀẒ Ꞌ

ᾎ ҏ ​֫ᾌ(dBZ)ȲҬ ҏ Є ‒ ᾼ (dB)ȲⱢϠ ᵍἬ

ᾼ₣᾿ ⇔ Ἤѻ ȲӐׁשṅ ᴕ May (2001)ᾼѝ

ᾼ ​֫ᾌ(dBZ)ế ᾼЄ ‒ ᾼ (dB)ᴩ֫ иέȲ ḕ

ế ẞ֫ᾌᾼϚ ἤȲᵛҠ ứẒ῏ᾼ ἬױȲֽ֝ד

ӔᾼЄ МῈ ᾼ₣᾿ ⇔ȴ ϮḔ ᵛ ᴩ ế WISSDOMч ᾼ₣᾿

⇔ Ȳὑ ᵓ МL-band Ἤч ᾼ иⱢ₣᾿ ếה

Ȳᴖה WISSDOMḕ ᾼ ӣ ₤ ῶӱȲМ ῶӱМᴯ ȲẔ ӱᾼ

ⱢWISSDOMế ᾼῈ ἤ ȴ 
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4.2 ɔ (2017) 

 

    ɔ 9ѣ12ѡ 1820 UTCц2050 UTCȲế9ѣ13ѡד2017

1220 UTC̡1250 UTC̡1720 UTC̡1750 UTC̡1850 UTC̡1920 UTC̡2220 UTC̡

2350 UTCȲ 10 Ȳѿ2050 UTCⱢẂȲӦ Є֥֫כᾌ Ҡѿכҏ֯

М מּ) )ϱѠצὙ ᾼщ Ṇ Ȳ ֣ⱢὧҖ ֽ֣ 4.1ȴ

WISSDOMϱ ᾼ ᴩ ֣ц ֣ᾼ ₣᾿ ֽ 4.2ȲṼױ

Ҡᵒ ҏ ᾼ₣᾿ ⇔Ɫ 4еṭȲԛẃ (L-bandц UHF) ẞᾼЄ

‒ иᵑế ֫ᾌ ᴩ֫ иέ(ֽ 4.3)Ȳ Ẓ῏ᾼד ἤד ȲẔ и

ᵑⱢ 0.97ц 0.92Ȳ֪ױӐׁשṅ ứẒ῏Ἤ ᾼ Ȳ֝ד⇔ ∟

WISSDOM֯ ϱѠӦ ч ᾼ₣᾿ ⇔ȲẔМ L-band( иⱢ

₣᾿ ᵛה ֽ(ה 4.4ȴӦ МҠѿ L-bandᾼ₣᾿ ̡ה цה

UHFἬч ᾼ₣᾿ ⇔ế WISSDOMч ᾼ₣᾿ ⇔ᾼѠᶁ иᵑⱢ 1.04 

m Ó ̡1.26 m Ó ц1.06 m Ó Ȳ֯2050 UTC МWISSDOMếL-bandᾼ

₣᾿ צה ᵅᾼ ȴ ᵓ Ἤצ ế WISSDOMἬ

ч ᾼ₣᾿ ⇔( 117) ᴩ ֫ иέȲҠ L-bandᾼ₣᾿ ה

ế WISSDOMᾼד ἤⱢ 0.56ȲѠᶁ Ɫ 1.13m Ó ȷL-bandᾼ ếה

WISSDOMᾼד ἤ0.51ȲѠᶁ Ɫ1.18 m Ó ȷUHFếWISSDOMᾼד

ἤⱢ0.49ȲѠᶁ Ɫ1.31 m Ó  (ֽ 4.5)Ȳ֯ױ ᾼ МҠ ҏ

ч ᾼ₣᾿ ⇔֯L-bandᾼ₣᾿ צếWISSDOMМה ᾼד ἤế Њᾼ

ȲẔѻ ֪Ɫ ֯ МṿӣVADѠᾎἬчה ᾼ₣᾿ ⇔Ȳ ứ

ᾼ в ⱢᶁлЛ Ȳ֪ױ ᾼЛ֯׀ӐṝἬכ ứἤȲ

Єȴ 
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4.3 Ṹ (2018) 

 

    Ṹ 7ѣ10ѡ1250 UTCȳ1318 UTCȳ1340 UTCȳ1348 UTCȳ

1540 UTCȳ1548 UTCȳ1610 UTCȳ1618 UTCȳ1640 UTCȳ1648 UTCȲ 10

Ȳѿ1340 UTCⱢẂȲӦ Є֥֫כᾌ Ҡѿכҏ֯ מּ) )ϱѠ

Ὑצ ᾼщ Ṇ Ȳ ֣ⱢҖҖὧ (ֽ 4.6)Ȳế ᵓ Ȳ֝ד Ԓ

WISSDOMϱ ᾼ ᴩ ֣ц ֣ᾼ ₣᾿ (ֽ 4.7)ȲṼױ

Ҡᵒ ҏ ᾼ₣᾿ ⇔Ɫ8.25еṭȲԛẃ UHF ẞᾼЄ ‒ и

ᵑế ֫ᾌ ᴩ֫ иέ(ֽ 4.8)Ȳ Ẓ῏ᾼד ἤ 0.93Ȳᵛ ứẒ῏

Ἤ ᾼ Ȳ֝ד⇔ ∟ WISSDOM֯ ϱѠӦ ч ᾼ₣

᾿ ⇔ȲUHF Ἤч ᾼ₣᾿ ⇔ếWISSDOMч ᾼ₣᾿ ⇔ᾼѠᶁ

иᵑⱢ 0.72 m Ó   (ֽ 4.9)ȲṼᶧ Ṹ Ἤצ ế

WISSDOMἬч ᾼ₣᾿ ⇔( 293) ᴩ ֫ иέȲҠ ҏ₣᾿

⇔֯UHF ếWISSDOMМᾼד ἤⱢ0.78ȲѠᶁ Ɫ2.12 m Ó  (ֽ

4.10)ȲⱢϠ ϚḔ WISSDOMἬч ᾼ₣᾿ ⇔֢֯ ᾼ ϩȲױ

CFAD(Contoured Frequency by Altitude Diagram) ḕ◕ ẃ

WISSDOMц ⇔֢ ᾼ₣᾿ ⇔ Ӣ (ֽ 4.11)ȲӦ Ҡ

WISSDOMй UHFἬч ᾼ₣᾿ ⇔ ⇔ᾼ оȲ ὨϷҠ Ȳ

WISSDOMч ᾼ₣᾿ ⇔֯ Ṹ ד ᵓ ᾼ Ὠẃ ֻȲѻ

֪Ɫ Ṹ Мᾼ ᾼ Ɫ 47%Ȳᴖ ᵓ ᾼ

Ɫ14%Ȳ֪ױ Ṹ МצḆֵᾼ ẁ WISSDOMᴩ ч Ȳ

ᴖҠ ẞḆֻᾼ Ὠȴ 
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4.4 Ὠѩ  

 

    Ӧϱ ᾼ Ὠ WISSDOM Є М₣᾿ ⇔ᾼ оȲ֯ ᵓ

М ֻᾼ ὨⱢ L-bandᾼ₣᾿ ếה WISSDOMȲẔד ἤⱢ

0.56ȲѠᶁ Ɫ1.13 m ÓȲᴖ֯ Ṹ МUHF ếWISSDOM

Мᾼד ἤⱢ0.78ȲѠᶁ Ɫ2.12 m Ó Ȳᵀ Ὠᾼֻ Ь ҟ֝ד

₣᾿ ⇔ᾼׁשṅ Ὠ ᴩѩ Ȳѿ Ὠᾼ ὢϩȲ֪ױӐׁשṅ ѩ ҟϮ

֝ד ₣᾿ ⇔ᾼ ὨȲẔМṼᶧⱢReasor (2009)C̡ollis (2013)цNotrh (2017)ȴ 

    ֯Reasor (2009)ᾼѝ МȲᵓӣGamache (2006)1997דGuillermo

МᵓӣἬṿӣᾼ Ϭ ч Ṇ ᴩ ч Ȳṳế ὑ3еṭц6

еṭᾼ ⇔Ἤ ẞᾼ₣᾿ ⇔ ᴩ ȲẔѠᶁ Ɫ1.5 m Ó Ȳד ἤⱢ

0.56Ȳױ ὨếӐׁשṅᾼ ὨדѩȲWISSDOMἬч ᾼ₣᾿ ד֯⇔ ἤ иᾼ

ῶ ᶁѩ ֻȲ֯Ѡᶁ Ѡ Ṹ ЄὑReasor (2009)ᾼ ὨȲ

֪Ɫ Ἤ ẞᾼ₣᾿ ⇔Ӑṝ֯׀ᾼ ѩӣUHF ẃ Њȴ 

    ὑCollis (2013)ᾼѝ МȲᵓӣPortatếZawadzki (2000)Ἤ ҏᾼ Ϭ

ч Ṇ ế 50-MHz (VHF)May et al. (2008) ᴩᾼ ᴃ

(Tropical Warm PoolïInternational Cloud Experiment)ᾼϮ ᴩ₣᾿ ⇔ᾼ

Ȳ֯3еṭ 3еṭᾼ МȲן 20и вᾼ ế ч

ᴩ Є ̡ Њ цӂᶁ ᾼ₣᾿ ⇔ѩ ȲӦCollis (2013)֯3 ẞ

ᾼ Ὠ(ֽ 4.12)Ҡכҏױч Ṇ ṏֻ VHF ᾼ₣᾿ ⇔ оȲ

∟ Ϯױ (ֽ 4.13)ȲҠ ẞẔѠᶁ Ɫ 1.9 m Ó Ȳד ἤⱢ

0.85ȲᴖӐׁשṅϷ ᴩ֝דᾼиέȲ ᵓ ц Ṹ 5 Ȳ

ὑ3еṭ 3еṭᾼ МȲן 30и вᾼ ế ч ᾼ₣᾿ ⇔

ᴩ Є ̡ Њ цӂᶁ ᾼ ȲḂ Ɫ30и ѻ ֪ⱢἬ ậ ᾼ

Ɫ30и Ϛ Ȳ Ὠ(ֽ 4.14)ȲҠѿ WISSDOMϷ ṏֻᾼ
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ᾼ₣᾿ ⇔ оȲṳϷ 5 (ֽ 4.15)Ȳ ẞѠ

ᶁ Ɫ1.53m Ó Ȳד ἤⱢ0.86Ȳױ Ὠד Collis (2013)Ὠẃ ֻȴ 

    ֯North(2017)ᾼׁשṅМȲᵓӣ3DVAR ֝оṆ ếUAZR ᴩ₣

᾿ ⇔ᾼ Ȳ֯שׁױṅМNorthếӐׁשṅ֝ד ᴩ֢ ᾼ Ȳ֯Ὲ ἤ

иϷ ậ750еѐṳậẔМᴯ ᴩ ȲNorthХ ᾼ

(ֽ ῶ 4.1)Ȳ Ὠӂᶁד ἤⱢ 0.34ȲѠᶁ Ɫ 1.74 m Ó ȲᴖӐׁשṅἬ ӂ

ᶁד ἤⱢ0.67ȲѠᶁ Ɫ1.62 m Ó Ȳ ὨϷד North (2017)ẃ ֻȴ 

      

4.5  

 

    Ӧϱ Б ῶᾼׁשṅМҠ ȲӐׁשṅᵓӣ WISSDOMἬ ẞᾼ Ὠᶁ

ֻȲ ֪ѻ ⱢReasor (2009)̡Collis (2013)цNotrh (2017)Ἤṿӣᾼ Ϭ ч

Ṇ Мᾼּפḇ Ԉד WISSDOMюϠ ⇔Ѡ ᾼ Ȳᴖ Shapiro (2009)

ᾼOSSE ὨҠ ῀ ⇔Ѡ ₣᾿ ⇔ч ᾼ ἤȴ 

    ⱢϠ ױ ὨȲӐ ᵓ ᴩ ч Ȳ֯װױ М

⇔Ѡ ᾼה Ɫ0ȲᵛἬч ᾼ Л Ṝ ⇔Ѡ ᾼּפḇ ԈȲ Ὠ

(ֽ 4.16)ȲҠѿ ֯L-bandᾼ₣᾿ דМה ἤӦ Ӑᾼ0.56ɑⱢ0.45Ȳ

Ѡᶁ Ӧ1.13 m Ó ϱсⱢ1.17 m Ó ȷL-bandᾼ דМה ἤӦ Ӑ

ᾼ0.54ɑⱢ0.42ȲѠᶁ Ӧ1.18 m Ó ϱсⱢ1.23 m Ó ȷUHF ᾼ

ד ἤӦ Ӑᾼ0.49ɑⱢ0.39ȲѠᶁ Ӧ1.31 m Ó ϱсⱢ1.65 m Ó Ȳ

⇔Ѡ ᾼה Ɫ 0 WISSDOMế ᾼ₣᾿ ⇔ᴿד⇔

ᵅѹ ЄȲӦױ ὨҠ Ὑ ⇔Ѡ ч Є М₣᾿ ⇔ᾼ

ἤȴ 
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Х  ֝ оѠᾎц Ὠ 

 

    ҳ ᾼ Ὠ ӱȲWISSDOM Є М₣᾿ ⇔ᾼ оȲⱢϠ

ϚḔԛ сWISSDOMч ₣᾿ ⇔ᾼ ἤȲӐׁשṅ֯WISSDOMϚ

ᾼּפḇ ԈȲ L-band Ἤ ẞᾼ (u,v,w)֝ о

WISSDOMМȲ WISSDOM֝ Ṝ ц ᾼ ȲѿᵓḆ Ὼ

Є ᾭ ȲӐ иⱢϮ ԌȲ Ϛ ԌⱢ WISSDOM֝о ᾼѠᾎȲ

ϡ ԌⱢWISSDOM֝о ∟ᾼ ὨȲ Ϯ и⁄╥ᵓӣUHF ц

ẃ ѠᾎᾼӔױ ἤȴ 

 

5.1֝оѠᾎ 

 

    Ӑׁשṅ֯WISSDOMМ Ϛ ᾼּפḇ Ԉֽ(5.1)הἬᵧ ȴ 

 

 

ὐⱢ ᾼ 6 ẗ ȲⱢ Ȳế 2 ￼ ᴿȲѻ ᾼӭᾼⱢ

ὠẃ Лẞц ю ᾼ Ȳϯ tⱢ

ᾼẒ ȷɻⱢ … ȲẔ ᾼ ứⱢ200ȴ ֽᴶҒϤẞ

ױ ẗ иȲӐׁשṅ ứϚ иӁᾼ (weight)(ֽ 5.1)Ȳ Ɫ(5.2)

ȲⱢ֝оה ᾼ Ȳױ ѻ ᴖḂ Ȳ WISSDOMὍ

ᾼ Ὼ ЄȲчП Њȴ 

 

ױ     иӁȲ֯ WISSDOMМ Ὅ ᾼ ϱѠȲ ᾼ

Ɫ 1ȲṳṼ ֣ҵ (ֽ 5.2)Ȳ Мᾼʎ ứⱢ 750Ȳױҵ

 ◌▄░▌▐◄▄
● ●▼

Ɑ

◐ ◐▼

Ɑ                   (5.2) 

 

(5.1) ( )ää
=

-=
2

1

2

66

t xyz

Pt VVJ
GG

a
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Ӑ Ἤ֝оᾼ₣᾿ ⇔ⱢῈ ᾼ₣᾿ ⇔Ȳẃ ⱢL-band Ἤч ᾼ₣᾿

ל⇔ WISSDOMᵓӣ֫ᾌἬ ҏᾼ ȴ 

    Ӑװ ᵓ Ẓצ) )Ȳ L-band Ἤ ẞ

ᾼ (u,v,w) ứ 750еѐᾼ ҙ ֝о WISSDOM М(ֽ 5.3)ȲA

ᾼ ⱢL-band ᾼ Ғϱ￼ ᾼ

ȷB ⁄Ҭצ￼ ȴ                                                                 

                

5.2֝о Ὠ 

 

    Ӑ ᾼ Ɫ ᵓ 1820UTCȲ֝о Ὠѻ WISSDOM

֝оL-band ∟֯ Ϯ и ᾼ(u,v,w) оȲ֝ Ϸ ֝о

›∟ᾼ оȲῴḔ כоѠᾎᾼ֝ױ ȴ 

 

5.2.1 U  

 

    U Ȳ֝ оL-band ∟ᾼ Ὠ ӱ WISSDOMвצὙ

ᾼ Ȳ֯ М ȲU Ὑ צ ᾼᾭᾓȲ ֝о›∟ᾼ Ὠד (ֽ

5.4)Ȳ ᵓӣױѠᾎ∟Ȳ Ἤ֝оᾼ Ҭצ ứ750еѐȲᵀẔἬ ᾼ

Ɫ WISSDOMȲѻ ֪ⱢắẞWISSDOMМ Ѡ ц ⇔Ѡ

ḇפּ Ԉᾼ ȴ ӦWISSDOM ϱѠU ᾼḂ (ֽ 5.5)ᾼ

Ὠ ӱȲU ֝о›∟WISSDOML-band Ἤч ᾼU ᾼѠᶁ

иᵑⱢ 6.96  mÓ ц 4.86 m Ó ȷWISSDOMUHF Ἤч ᾼ U

ᾼѠᶁ иᵑⱢ6.97 m Ó ц4.87 m Ó ȲWISSDOML-band ֝о
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∟ȲẔU ᶁḆ ῺẒ Ȳ ӑ ֝оᾼUHF ᾼU

Ḃ ᾭᾓȲ Ѡᾎ֯Uױ ᾼῴḔכ ȴ 

 

5.2.2 V  

 

   ֯ V Ѡ Ȳ֝оL-band ∟ᾼ Ὠ ӱ WISSDOMвצὙ

ᾼ Ȳ֯ ҢϱѠ ȲV Ὑ צ ᾼᾭᾓȲױ ὨϷ ֝о›∟ד

ᾼ Ὠ ӱ(ֽ 5.6)ȴ ӦWISSDOM ϱѠ V ᾼḂ (ֽ

5.7)ᾼ Ὠ ӱȲV ֝о›∟WISSDOML-band Ἤч ᾼV

ᾼѠᶁ иᵑⱢ1.98 m Ó ц0.79 m Ó ȷWISSDOMUHF Ἤч

ᾼV ᾼѠᶁ иᵑⱢ1.34 m Ó ц0.54 m Ó ȴWISSDOML-band

֝о∟ȲẔV ϷᶁḆ ῺẒ ȲϷ Ѡᾎ֯Vױ

ᾼ Ὠȴ 

 

5.2.3 W  

 

    ∟֯W Ѡ ȲⱢϠᵧ ₣᾿ ⇔֯ ϱᾼḂ Ȳ WISSDOMᾼ

ᾘ Җ 24.96⇔(Ẓ ἬὍ ᾼ ⇔)Ȳй₣᾿ (ֽ 5.8)Ȳ ӱ֯1.5

еṭ ⇔ѿϱ֝о›∟₣᾿ ⇔ ⱢӔᾼ₣᾿ ⇔Ȳѻ ֪Ɫ ᾼ

₣᾿ ל⇔ WISSDOM֫ᾌ ᾼ ∟ⱢӔ Ȳױ ὨϷ ֝о

ד∟‹ ᾼ Ὠ 5.8Ἤᵧ ȴӦ WISSDOM ϱᾼ₣᾿ ⇔֝о›∟

ᾼ о(ֽ 5.9) ₣᾿ ⇔֝о›∟ếL-band ᾼѠᶁ иᵑⱢ0.65 

m Ó ц0.6 m ÓȲếUHF ᾼѠᶁ иᵑⱢ1.22 m Ó ц1.01 m Óȴ
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ᾼ ᵅḥצUцV ẃ Ὑ Ȳᵀ Ὠ ӱẔ₣᾿ ⇔ϷᶁḆ Ὼ

Ẓ ȴ 

 

5.3 ֝оѠᾎ 

     

    Ӧϱ ᾼ Ὠ ӱȲ֯ ᵓ 1820 UTC МȲ֝о L-band

Ὑ−צ ᾼḂ ȲⱢϠ Ғ֝ױо Ὠᾼכ ȲӐ ᵓ Ԛ

10 Ṽᶧᵓӣ UHF ц иᵑ ╟ цϮ Ὲ ᾼ

Ȳṳ Ὠ ᴩ Ȳѿ ӱ֝ױоѠᾎᾼכ ȴ 

 

5.3.1 UHF  

 

    ֯֝о МἬṿӣᾼⱢL-band ᾼ Ȳ╝Ҡᵓӣӑ֝оUHF

ᴩ Ȳ оѠᾎᾼ֥֝ױ ἤȲ֯Ӑ МȲ ᵓ 10

( 117 )֝ о›∟ếUHF ᾼ ᾼϮ и ᴩ ֫ (ֽ

5.10)ȴ 

    Ӧ 5.10 ӱȲ֯ U Ѡ Ȳד ἤӦ 0.84сᴟ 0.92ȲѠᶁ Ӧ

3.16m Ó ϯ Ɫ2.72m Ó ȷ֯V Ѡ Ȳד ἤӦ0.79 сᴟ0.92ȲѠᶁ

Ӧ2.54 m Ó ϯ Ɫ2.15 m Ó ȷ֯ W Ѡ Ȳד ἤӦ0.49сᴟ0.65Ȳ

Ѡᶁ Ӧ1.31 m Ó ϯ Ɫ1.3 m Ó ȲӦױ ὨҠѿ ӱẒ Ὠȴ 

(1)Ӑ֝о›Ѭӂ (U,V ) UHF ᾼѬӂ ֫ ὨȲד

ἤц ᶁ ὑ₣᾿ ⇔Ȳ Ὑ ֯₣᾿ ד⇔ Ѭӂ Ḇ ч ȴ 

(2) UHF Ἤч ᾼ и Ȳ֯Ϯ и UHF

ᾼ ᾼ ᶁ ӢὙ ϯ ȲϷ Ϡ֝ױоѠᾎ צ ᾼḂ WISSDOM

ч ᾼ ȴ 
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5.3.2  

 

    ϱ UHF ᾼ Ȳ ӱ֝ױоѠᾎ צ ᾼḂ WISSDOMч

ᾼ ȲᵀҬ ҅ῶϚ ⇔ϱ ᾼḂ Ȳ╝ӐׁשṅⱢϠ оѠᾎ֯Ϯ֝ױ

ϱᾼḂ Ȳ╝ ӣ ᴩ Ȳṿӣױ ᾼѻ ֪Ɫ

ếL-band ᾼ ד Ȳ֝╝֝оL-band ∟

Ḇ Ὼ ᾼ ȲӐ Мѻ иⱢϮ Ḕ :  

(1) ᵓ 10 ȲṿӣWISSDOM ᴩ ч ȲἬᵓӣᾼ

ⱢМҶЄ цХиЍ Ȳṿ Ӵҏẃ ᴩ ȴ 

(2)ᴩWISSDOM֝оL-band ᾼ☼ Ȳ WISSDOM֝оL-band

›∟ᾼ Ὠ᷾ ֫ ֣ ȴ 

(3)Ḕ (2)ᾼ ֣ ế ẞᾼ ֣ ᴩῈ ד ἤцѠᶁ ᾼ

ứ ϱ Ȳ ∟‹оѠᾎ֝ױ WISSDOMч ᾼϮ ȴ 

    ԒҠ ᵓ 9ѣ12ѡ1820 UTC᷾ ֫ ὑ0.75еṭᾼ

֣ Ҡכҏ(ֽ 5.11)Ȳ֯ 5.14М ӱ L-band ֝о Ӕ∟Ȳ

֣ Ḇ Ὼ Ở ȲῈ ד … Ӧ 0.91ᴟ 0.93ȲѠᶁ

Ӧ4.06 m Ó ᵅⱢ2.51 m Ó ȴ ∟ ᵓ 10 Ϸᵓӣ

ᴩ (ֽ 5.12)Ȳ Ὠ ӱȲ֝оᶙ L-band ∟Ὲ ד

… (SCC)ᶁצ сȲӂᶁӦ 0.58сᴟ 0.68ȷ֯Ѡᶁ цד Ѡᶁ Ѡ

Ȳ ӂᶁиᵑӦ2.42 m Ó ϯ ᴟ2.27 m Ó цӦ0.84ϯ ᴟ0.83Ȳ Ὠᵧ

оѠᾎϷ֝ױ Ḃ WISSDOMἬч ᾼϮ ȴ 
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г  έ⇔  

 

    Ӑ ѻ ӭᾼⱢ WISSDOMὑ100еѐ έ⇔ᾼч ϩȲ ӑ

ẃ֝о ԏה ᾼҠᴩἤȲẔМѻ иⱢҳ ԌȲ Ϛ ԌⱢױ

ᾼḔ Ȳ ϡ ԌⱢ WRF3.8הᾼד ứȲ Ϯ иⱢ WISSDOM֯

Ὑ ֮ᶮМ100еѐ έ⇔ᾼч ϩȲ ҳ ԌⱢ WISSDOM֯ ֮

ᶮМ100еѐ έ⇔ᾼч ϩȴ 

 

6.1 Ḕ  

 

    Ӑ ѻ ╥ṿӣМѐ⇔ WRF3.8ᾪӐȲה Ḕ ֽ (6.1)ȲẔМѻ

иⱢ5 Ḕ : 

(1)ṿӣWRF3.8ה үМӂ цүҖ ὙЍ֮ ᴩ100еѐ έ⇔ Ȳ

ṳᵓӣ ∟ Ӣᾼ Ɫ ȴ 

(2)֯WISSDOMМ ӴẒ ֯WISSDOMҵȴ 

(3)᷾ WRF3.8הἬ Ӣᾼ ᴟẒ МȲṳᵓӣ ֣ е

Ȳה ᾼ(u,v,w)ה כ ֣ ȴ 

(4)ṿӣWISSDOMế(3)Ӣᾼ ֣ ч Ϯ ȴ 

(5)ѩ Ӧ(4)ч ᾼϮ (u,v,w)цӦ(1)Ἤ ҏᾼϮ (u,v,w)ȴ 
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ה 6.2 ứ 

 

    Ӑװ Ἤṿӣᾼ Ɫ3.8ᾪӐȲѻה ṿӣг ᾭ Ȳ ҵ ⱢD01Ȳ

ṳ ᶧ Ғᴟ в D06Ȳ МїиᵑⱢὧ 120.52⇔ȲҖ 24.31⇔(үМ

)цὧ 121.62⇔ȲҖ 25.24⇔( ὙЍ )Ȳֽ( 6.2)ц( 6.3)Ἤӱȴ

ᾼ֮ ᷾ ӣ Lambert comformal conic projectionȲD01 ὧṸȲ

Ɫ120 120Ȳ έ⇔Ɫ24.3km24.3kmȲD02ᾼ Ɫ120 120

Ȳ έ⇔Ɫ8.1km8.1kmȲD03ᾼ Ɫ120 120Ȳ έ⇔Ɫ2.7km2.7kmȲ

D04ᾼ Ɫ120 120Ȳ έ⇔Ɫ0.9km0.9kmȲD05ᾼ Ɫ120

 120Ȳ έ⇔Ɫ 300m  300mȲD06ᾼ Ɫ 150  150Ȳ έ⇔Ɫ

100m 100mȴ ה ứᾼ₣᾿и Ӧ֮ῶᴟ 30hPa⇔ꞋⱢ70ʎ levelsȲ

D01ᴟD06ᾼ и (time step)иᵑⱢ120ּהȳ120ּהȳ120ּהȳ120ּהȳ1.5

Ȳהц0.5ּהּ Л Фד ȲⱢone-way nestingȴ о иȲ ᾬ

ӣ GoddardGCE schemeȳ ꜜ ӣ MYNN schemeȳ о ҵ ṿӣ 

Kain-Fritsh schemeȲв ֪ έ⇔ ⁄Лṿӣ о( ֽ ῶ6.1)ȴ 
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6.3 ӂ  

 

    Ԓ WISSDOMч Ὑ ֮ᶮᾼ Ȳ֮ ᴯὑүМ  ῺȲѻ Ɫ

ӂ ֮ᶮȲWISSDOMἬ ứᾼ Ɫ15еṭ 15еṭ 10еṭȲẒ

иᵑὍ ὑ ҵȲἒױᾼ Ɫ25еṭ(ֽ   6.4)ȲἬצ ᶁ Ẓ

ȴ֯ ҅ МȲWISSDOM֢ ḇפּ ԈᶁҠן Ȳ›∟ ẗ ѩ

Ɫ0.09ȴӦч Ὠ(ֽ 6.5) ӱȲWRF3.8ᾼѬӂц₣᾿ ếWISSDOM

ч ᾼ ẓצ ד⇔ ἤȲ ứ ѩ Ὠ ӱȲU ᾼϮ Ὲ ד …

Ɫ0.9ȲѠᶁ Ɫ1.32 m Ó ȷV ᾼϮ ᾼῈ ד … Ɫ0.94Ȳ

Ѡᶁ 1.28 m Ó ȷW ᾼϮ ד … Ɫ0.56ȲѠᶁ Ɫ0.83 

m Ó ȴױҵȲ֪W Лὔч Ӕ Ȳ W ֯y ὑ-14 ᴩ₣

᾿ (ֽ   6.6)Ȳѻ ֪Ɫ ֯x ὑ12ᴟ15Ьצṷ֮ᶮ֯׀Ȳ Ὠ

ӱȲWISSDOMϷ ֥ WRF3.8Ἤ ᾼW ȴ֯ ֥ ц ⇔

Ѡ ȲӦѬӂ( 6.7)ц₣᾿ ( 6.8)γ ȲWISSDOMἬч ᾼ Ϸ

WRF3.8ҏẃ оᾼ оȴ( 6.9)⁄╥ ќѠן⇔ Ȳ

ѿױ֯ y ὑ0ѹ ⇔Ɫ 0.4еṭц2еṭⱢẂȲӦὑ WISSDOMṿ☼ Ṝ

⇔Ѡ ױȲ֪ה ⇔ ( ⇔Ѡ ҿњה )Є ӂ☼ ȳἼἮ ѿц

ᾼ ế( ⇔Ѡ Ңњה ד( Ȳ ṓ(2.13)הȴҠѿ ȲҿҢẒ ᾼ ד

ῺȲѹҢњ ѻ ẃᴞὑӂ☼ Ȳ Ұ Ȳ֥כ ẓצ Ṝ ⇔Ѡ

ה ἤȴ 
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6.4 Ѝ֮  

 

    Ӧὑ6.3ӂ ᾼכғ Ὠ ᴩὑ ֮ᶮᾼ100еѐ έ⇔ Ȳ

Ἤ ậᾼ֮ ᴯὑүҖ ὙЍ Ȳ ᵑ ᵬϤ Ѝᾼᾭᾓ ᴩ Ȳ

WISSDOMἬ ứᾼ Ɫ15km15km10kmȲẒ֝ד ἒױᾼ Ɫ

25km(ֽ  6.10)ȲἬצ ֮ᶮҵᾼ Ϸᶁ Ẓ (ֽ 6.11)Ȳ

֯ ҅ МȲWISSDOM֢ ḇפּ ԈᶁҠן Ȳ›∟ ẗ ѩ Ɫ0.13ȴ

Ӧч Ὠ(ֽ 6.12) ӱȲWRF3.8ᾼѬӂц₣᾿ ếWISSDOMч ᾼ

Ьẓצ ד⇔ ἤȲ ứ ѩ Ὠ ӱȲU ᾼϮ Ὲ ד … Ɫ

0.92ȲѠᶁ Ɫ1.32 m Ó ȷV ᾼϮ ᾼῈ ד … Ɫ0.9ȲѠᶁ

0.97 m ÓȷW ᾼϮ ד … Ɫ0.49ȲѠᶁ Ɫ0.74 m ÓȲ

y ὑ-5ᾼ֮ ᴩ₣᾿ (ֽ 6.13)Ȳ Ὠ ӱȲWISSDOMϷ ֥

WRF3.8Ἤ ᾼ W ȴ֯ ֥ ц ⇔ Ѡ ȲӦѬӂ( 6.14)ц₣

᾿ ( 6.15)γ ȲWISSDOMἬч ᾼ Ϸ WRF3.8ҏẃ

оᾼ оȲᵀ֯ Ὼ֮ᶮ ֪ắẞ֮ᶮ ⇔ᾼ Ӣ ֵ ᾼ

ȴ  
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ϝ  цӑẃ  

     

   Ӑ ѻ иⱢҳ иȲṼᶧⱢ ₣᾿ ⇔ Ὠ̡֝о Ὠȳ

Ὠцӑẃ Ȳᶦ ₣᾿ ⇔ Ὠ ∟ ṅḆשׁ

Є М₣᾿ ⇔ᾼиӁᾭᾓȲ ϚḔ щ ϩȷ֯ ᾼ ԌȲ∟

֯ МҒϤԏ Ȳ WISSDOMщ Ṇ ›ᾼ

оȴ 

    

7.1₣᾿ ⇔  

 

    Ӑ ѻ ӭᾼⱢ WISSDOMч ᾼ₣᾿ ⇔ ἤȲṳ ᵓ

ц Ṹ Ẓ ᾼֵ Ϭ כ֥ (L-bandцUHF)

₣᾿ ⇔ϱᾼ ѩ Ȳ ֽϯ:  

(1) ứ иέ Ὠ ӱWISSDOMẒ Ἤч ᾼ ế Ἤч

ᾼ ὨẓצϚứᾼדᴿἤȴ 

(2)WISSDOM֯ ᵓ МἬ ד ἤⱢ 0.56ȲẔѠᶁ Ɫ 1.13 m ÓȲ

Ὠד Reasor (2009)ᵓӣ ₣᾿ ⇔ȲẔѠᶁ Ɫ 1.5 m Ó Ȳד

ἤⱢ 0.56Ȳ Ὠ ẃ ֻȴ 

(3)WISSDOMᴩ Collis (2013)֝דᾼ ứиέȲ ᵓ ц Ṹ

 5 Ȳ ᴩ₣᾿ ⇔ᾼ Ȳ ẞѠᶁ Ɫ1.53 m Ó Ȳד

ἤⱢ0.86Ȳד Collis (2013)ὑ ᴃ М 3 ȲẔѠ

ᶁ Ɫ1.9 m Ó Ȳד ἤⱢ0.84ȲWISSDOMἬч ᾼ ὨϷ ֻȴ 

(4) North (2017)דᾼׁשṅȲṿӣ֝ ᾼ ứȲWISSDOMἬ ӂᶁד

ἤⱢ0.67ȲѠᶁ Ɫ1.62 m Ó ȲNorth (2017)ׁשṅМӂᶁד ἤⱢ0.34Ȳ

Ѡᶁ Ɫ 1.74 m Ó ȲWISSDOMч ᾼ ὨϷ ֻȴ 
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(5)ЛṿӣWISSDOMּפḇ ԈМᾼ ⇔Ѡ ȲẔ Ὠ ᵅϠ₣᾿ ⇔ ᾼ

ד ἤц ҒϠ Ȳ ӱWISSDOMч ֻᾼ ד֪ ҟׁשṅ ֻᾼ

֪ⱢẔּפḇ ԈҔᵶ ⇔Ѡ ȲϷ Ὑ ⇔Ѡ ὑ₣᾿ ⇔ч ᾼ

ἤȴ 

 

7.2 ֝о 

 

    ⱢϠ WISSDOMḆ Є М₣᾿ ⇔ᾼ оȲ WISSDOM Ϛ

ᾼּפḇ ԈȲ L-band Ἤ ẞᾼ (u,v,w)֝о

WISSDOMМȲ ֽϯ: 

(1)֝оL-band (u,v,w) ӔWISSDOMᾼ (u,v,w)Ȳ

ч ᾼϮ Ḇ Ὼ ȴ 

(2) ṜWISSDOMּפḇ ԈМᾼ Ѡ ц ⇔Ѡ Ȳ ứ750еѐҙ ᾼ

֝о Ҡ WISSDOM ȴ 

(3)֝о›Ѭӂ  U,V  UHF ᾼѬӂ ֫ ὨȲד ἤ

ц ᶁ ὑ₣᾿ ⇔Ȳ ֯₣᾿ ד⇔ Ѭӂ Ḇ ч ȴ 

(4) UHF Ἤч ᾼ и Ȳ֯Ϯ и UHF

ᾼ ᾼ ᶁ ӢὙ ϯ ȲϷ Ϡ֝ױоѠᾎ צ ᾼḂ WISSDOM 

ч ᾼ ȴ 

(5)ɔ ӣ оѠᾎ֝ױ Ὠ ӱȲ֝оᶙL-band ∟

Ὲ ד … ᶁצ сȲӂᶁӦ0.58сᴟ0.68ȷ֯Ѡᶁ цד Ѡᶁ

Ѡ Ȳ ӂᶁиᵑӦ2.42 m Ó ϯ ᴟ2.27 m Ó цӦ0.84ϯ ᴟ0.83Ȳ

Ὑ֝ױоѠᾎϷ Ḃ WISSDOMἬч ᾼϮ ȴ 
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7.3  

 

    Ӑ ѻ ӭᾼⱢ WISSDOMὑ100еѐ έ⇔ᾼч ϩȲ ӑ

ẃ֝о ԏה ᾼҠᴩἤȲ ֽϯ: 

(1)֯ӂ ц Ѝ֮ МȲWISSDOMᾼ ẗ ᶁ צ ᾼן ȲѹἬч ᾼ

Ϯ и ếWRF3.8הἬ ҏẃᾼ Ϯ и ẓצ ⇔ᾼדᴿἤȴ 

(2)֥֯ ц ⇔ Ѡ ȲWISSDOMϷ צ WRF3.8הἬ ҏᾼ

ế ц ⇔ Ȳ WISSDOM֮֯צᶮ ⇔ Ӣ Ὑ ᾼ ȴ 

(3) WISSDOMч ᾼ ᴩ ⇔Ѡ ќן Ȳ ⇔ ӂ☼ ȳἼ

Ἦ ѿц ᾼ ế Ѿד ȴ 

(4)ӦװױWISSDOMέ⇔ М Ὠ ӱȲWISSDOMצ ὑ100е

ѐ έ⇔М ᴩ ч ȴ 
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7.4 ӑẃ  

 

    Ӑׁשṅ ᵓӣ ᾼ Ȳ WISSDOM֯₣᾿ ⇔ᾼч ϩȲϷ

Ӧ֝о ᾼ Ȳԛװ WISSDOMч ₣᾿ ⇔ᾼ ϩȲ ∟ Ӧ

έ⇔ Ȳ WISSDOMὑ έ⇔ ֮ᶮᾼч ϩȴӑẃᶦ

ϚḔ ӣ ṷ Ὠ═ ᴩׁשṅ: 

(1) ֪ WISSDOMἬч ᾼ₣᾿ ⇔ẓצϚứᾼҠ ἤȲ╝Ҡᵓӣ WISSDOMἬ

ч ᾼ₣᾿ ⇔ ḆֵМѐ⇔ ☼Ṇ ᾼ ȴ 

(2) ЄWISSDOM Ȳᵓӣ֝דѠᾎ֝о в֯׀ᾼ ц ῈȲ

щ Ṇ Ӣ›ᾼЄ оȴ 

(3) ȲӑẃҠ∂ ֯ ∂ ԏה (Scanning Lidar)Ȳ

ṿӣẔ ὑ WISSDOMМȲ щ Ṇ Ӣ›ᾼЄ Ȳᵓӣ

WISSDOMиέ ᴩᵂ о ӣȲѿ с ⇔Ȳ юӢỄ

ᾼ ҷȴ 
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 ῶ 

 
ῶ2.1 ἤ аῶ 

 

 

 

 

 

 UHF L-band 

 449MHz 1290MHz 

щ ╓֣ 
52.6ïȲ 112.6ïȲ172.6ï 

232.6ïȲ292.6ïȲ352.6ï 

37ïȲ 97ïȲ 157ï 

217ïȲ277ïȲ337ï 

Ṕ⇔ 14.1ï 14.1ï 

 32 ʈs 32 ʈs 

ᾌ  0.752 ʈs 1.546 ʈs 

ӂᶁ  600s 600s 

WRF 3.8 

Domain֤  D01 D02 D03 

ῴỞ ẃ  NCEP πȢςυȴ πȢςυȴԓ ԛиέ  

 100 100 88 88  126 126 

֮ᶮ έ⇔ 30ּה30ּ ה30ּ ה 

Ё֮ᵓӣ  ֮ CTCIȲẔ USGS 

Ѭӂ  3.75еṭ 1.25еṭ 0.25еṭ 

₣᾿и  45 ʎlevels(֮ῶᴟ10hPa) 

и  ה5ּ ה12ּ ה60ּ 

╥ᵡⱢtwo-way 

nesting 
True 

ᾬ о Goddard GCE scheme 

ꜜ о YSU scheme 

Ἠ  
ᵓ (201709120000UTC-201709141200UTC) 

Ṹ (20180710000UTC-201708102400UTC) 

ῶ3.1  WRF 3.8ᾪӐ ה Ӑ ứ 
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ῶ4.1 ᵌἮ א ѩ Ὠ( ᴞNorth et al.,2017) 

 

 

 

 

  

WRF3.8 

Domain֤  D01-D04 D05 D06 

ῴỞ ẃ  NCEP πȢςυȴ πȢςυȴԓ ԛиέ  

 120 120 120 120 150 150 

֮ᶮ έ⇔ 30ּה30ּ ה30ּ ה 

Ё֮ᵓӣ  ֮ CTCIȲẔ USGS 

Ѭӂ  24.3,8.1,2.7,0.9еṭ 300еѐ 100еѐ 

₣᾿и  70 ʎlevels(֮ῶᴟ10hPa) 

и  ה0.5ּ ה1.5ּ ה120ּ 

╥ᵡⱢtwo-way 

nesting 
False  

ᾬ о Goddard GCE scheme 

ꜜ о MYNN scheme 

о 

Kain-Fritsch(new Eta) 

Scheme(opt=1) 

Ҭ֯צD01цD02 

ṿӣ 

Ἠ  
үМ ֮ (201806190000UTC-201806191200UTC) 

ὙЍ֮ (201709120000UTC-201709121200UTC ) 

Л֝ 3DVARếUAZR ₣᾿ ⇔ ῶ 

ṶԈ Ӑ  Ѡᶁ mÓ ד  ἤ 

 4ѣ25ѡ 676 2.22 0.14ד2011

 5ѣ11ѡ 897 1.07 0.48ד2011

 5ѣ20ѡ 1871 1.27 0.32ד2011

 5ѣ23ѡ 398 2.11 0.29ד2011

 5ѣ24ѡ 557 2.01 0.49ד2011

ῶ6.1  WRF3.8ᾪӐ ה Ӑ ứ 
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2.1  ӐׁשṅἬṿӣᾼ ҵ Ȳ(a)ⱢМҶ ᶝἬ ᾼUHF  

(b)Ɫү ☻ѬМїἬ ᾼL-band ȴ 

 

 

 

 

 

 

 

 

 

2.2  Ӑ ṿӣ VADч ӱ ȴɻⱢԊṔȷɼⱢѠᴯṔȷʃⱢ ᾼ

ᵬ֣ Ӕὧ ᶈṔȷὠⱢ ֣ ȷὠⱢ ₣᾿и ( ᴞ Ὑ

2014:ү ֮ ᵂӣ ПЄ ꜜ ἤ)ȴ 

(a) (b) 
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           2.3  ֢Ѡᴯ Ϭ ⇔ ѠᴯṔ ế ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.4 ֮ ד ᴯ Ẕ ȴּמ ⱢМҶ ᶝἬ ХиЍ

ȷ Ɫ ȷ ⱢМҶЄ ȴ 
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2.5 ӐׁשṅἬṿӣᾼ֫ᾌ ​ѬἨ ֥ѩ … Ȳּמ Ɫ​ѬȲ Ɫ ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.6 ​Ѭц ᾼ֫ᾌ ὑ ᾼῶ Ȳ Ɫ​ѬȲּמ Ɫ ȴ 
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3.1 ɔ Ȳ ү ᾼ Ɫ20179דѣ12ѡ1800 UTCᴟ14ѡ

0800UTC( ᴞМҶ ᶝ)ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     3.2 ɔ ὑ20179דѣ13ѡ0000 UTCᴟ9ѣ14ѡ0000 UTC

​ ȴ ὙЍ֮ ᾼכ ​ Ɫ50 mm ( ᴞМҶ

ᶝ)ȴ 
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3.3 ɔ L-band ₣᾿ Ἤה ᾼ ֣ ᶧ ȴ(a)

Ɫ1800 UTC-2400 UTCȷ(b) Ɫ0800 UTC-1600 UTCȷ(c) Ɫ

1600 UTC-2400 UTCȴ 

 

 

 

 

 

(b) (c) 

(a) 
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3.4 Ṹ Ȳ ү ᾼ Ɫ20187דѣ10ѡ0600 UTCᴟ11

ѡ0700 UTC( ᴞМҶ ᶝ)ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

   3.5 Ṹ ὑ20187דѣ10ѡ0000 UTCᴟ7ѣ11ѡ0000 UTC

​ ȴ ѡ ү Җ כ ​ Ɫ130 mm ( ᴞМҶ

ᶝ)ȴ 
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            3.6 Ṹ ὑ20187דѣ10ѡ1200 UTCᴟ1800 UTC

ȲUHF Ἤч ᾼ₣᾿ ⇔ ᶧ ȴ 
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3.7  WISSDOM ӱ ȴּמ Ɫ Ὅᴯ ȲⱢ М

ҶȲ иᵑⱢМҶЄ ц Ȳ Ɫ30еṭ 30е

ṭ 17.5еṭȴ 

 

 

 

                         

 

 

 

 

 

 

 

3.8  WISSDOMᾼד ᴯ ȲẔМХиЍ Л֯WISSDOM

вȲᵀЬצṿӣẔ ȴ 
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3.9  WRF3.8Ϯ ᾭ ȴD01 Җү Ȳ Ɫ100 100Ȳ

έ⇔Ɫ 3.75km 3.75kmȲD02ᾼ Ɫ 88  88Ȳ έ⇔Ɫ

1.25km1.25kmȲD03ᾼ Ɫ126 126Ȳ έ⇔Ɫ250m 250mȴ 

 

 

 

 

 

 

 

 

 

3.10  WISSDOMἬṿӣᾼ￼ ȴⱢậế ד Ѡᶁ

Њᾼ Ȳױ ᾼἬ ậᾼ Ɫ 18 Ȳד Ɫ

0.165ȴ 
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3.11 ╚ WISSDOM￼ ☼ ӱ ȴ ԒṿWRF3.8הspin-upԚ6Њ

Ȳ֯WISSDOMч ᾼ מּ) )›∟᷿ậẒ Њ ᾼ Ȳṳ

Ẓ Њ ҏכḕ10и Ϛ ᾼ ( Ԛ25)Ȳ∟ ᾼה

᷾ ẞד ᾼХиЍ ̡МҶЄ ц ᴩ ֣

ѩ ȴ 

 

 

 

 

 

 

 

 

    

3.12 ц ӱ ȴּמ ⱢἬӂᶁᾼ ȲẒ῏ҠФד

ȴ 

WRF 3.8 

18UTC 

0912 
00UTC 

SPIN UP 

0914 
06UTC 

0912 
16UTC 

0912 
20UTC 

4 hours 
every 10 min 
25 time points 
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3.13 WISSDOM⇔ ӱ ȴּמ Ɫ ֯ ⇔ϱᾼ έ⇔ 

(55еѐ)Ȳ Ɫ в ẞWISSDOMᾼ ⇔ έ⇔ȴ 

 

 

 

 

 

 

 

 

 

 

3.14  ếWISSDOMῈ ӱ ȴּמ Ɫ ᾼᴯ ȷ

WISSDOMвẔ҃צ ( )ᾼ ⁄ ứⱢῈ ἤ ȴ 

250еѐ 220еѐ 

220еѐ 

Profiler WISSDOM 
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ᾌц֫כ9ѣ12ѡ 2050 UTCЄ֥ד2017 4.1               ֣ ȴ 

 

 

 

 

 

 

 

 

 

 

4.2 ֣ц ֣ᾼ ₣᾿ ȴ(a)ὧ 121.19⇔ (b)Җ

24.96⇔ ȴ ᴥⱢϚ Ȳ ᴥⱢẒ Ȳּמ

ᴥⱢϮ Ȳּמ Ɫ Ὅ ᴯ ȲṼ ᾭᾓȲ2050 UTC

Ἤ ậ ᾼ ⇔Ɫ4 kmȴ 

 

 

(a) (b) 
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4.3 Є ‒ иᵑế ֫ᾌὑ20179דѣ12ѡ2050 UTCᴩ֫ иέ

ȴ(a) ֫ᾌцL-band ₣᾿ ה ᾼЄ ‒ Ȳד ἤⱢ

0.97 (b) ֫ᾌцUHF ᾼЄ ‒ Ȳד ἤⱢ0.92ȴ 

 

 

 

 

 

 

 

 

 

 

4.4 WISSDOMч ᾼ₣᾿ ⇔ ȴּמ ⱢWISSDOMч ᾼ

₣᾿ ⇔Ȳּמ ⱢМᴯ Ȳ ₤ ᾼ ⱢῈ ȷ ⱢL-band

₣᾿ Ἤה ẞᾼ₣᾿ ⇔ȷ ⱢL-band Ἤה

ẞᾼ₣᾿ ⇔ȷ ⱢUHF Ἤה ẞᾼ₣᾿ ⇔ȴ 

(a) (b) 
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4.5ɔ ȲWISSDOMἬч ᾼ₣᾿ ⇔ ( 117)

֫ ȴ(a)WISSDOMếL-band ₣᾿ ֫ה (b)WISSDOM

ếL-band ֫ה (c)WISSDOMếUHF ֫ה

ȴ 

 

 

 

(a) 

(b) (c) 
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ᾌц֫כ7ѣ10ѡ 1348 UTCЄ֥ד2018 4.6 ֣ ȴ 

 

 

 

 

 

 

 

 

 

 

 

4.7 ֣ц ֣ᾼ ₣᾿ ȴ(a)ὧ 121.19⇔ (b)Җ

24.96⇔ ȴ ᴥⱢϚ Ȳ ᴥⱢẒ Ȳּמ

Ɫ Ὅ ᴯ ȲṼ  ᾭᾓ1348 UTC Ἤ ậ ᾼ ⇔Ɫ

8.25kmȴ 

(a) (b) 
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4.8 UHF ᾼЄ ‒ иᵑế ֫ᾌ ᴩ֫ иέ Ȳד ἤⱢ

0.93ȴ 

 

 

 

 

 

 

 

 

 

 

4.9  UHF WISSDOMч ᾼ₣᾿ ⇔ ȴּמ ⱢWISSDOMч

ᾼ₣᾿ ⇔Ȳּמ ⱢМᴯ Ȳ ₤ ᾼ ⱢῈ ȷ Ɫ

UHF Ἤה ẞᾼ₣᾿ ⇔ȴ 
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4.10 Ṹ ȲWISSDOMἬч ᾼ₣᾿ ⇔ UHF (

293) ֫ ȴ 

 

 

 

 

 

 

 

 

 

 

 

4.11 Ṹ ȲWISSDOMцUHF ⇔֢ ᾼ₣᾿ ⇔ Ӣ

(CFAD)ȴ(a)UHF ₣᾿ ⇔ (b)WISSDOMч ᾼ₣᾿

⇔  

(a) (b) 
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4.12 ᴃ 3 ᴩ₣᾿ ⇔ ȴ ȳ цּמ

иᵑⱢ ч ế ᾼ Њ ȳӂᶁ ц Є ( ᴞCollis 

2013)ȴ 
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4.13 4.12ᴩ ֫ ȴ3 ᴥ҅ῶ3 Ȳ ҅ῶ Њ

ȷϮṔᶮ҅ῶӂᶁȷ ᶮ҅ῶ Є ( ᴞCollis 2013)ȴ 
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4.14 Ӑׁשṅ ᵓ ц Ṹ ᵓӣCollis (2013)ậѠᾎ֝ד ᴩ₣

᾿ ⇔ ȴ ȳ цּמ иᵑⱢ ч ế ᾼ Њ

ȳӂᶁ ц Є ȴ(a)-(b)Ɫ ᵓ Ȳ(c)-(e)Ɫ Ṹ ȴ 

(a) (b) 

(c) (d) 

(e) 
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4.15 4.14М5 ᾼ֫ ȴ ᴥ҅ῶ ᵓ ȷ ᴥⱢ

Ṹ Ȳ ҅ῶ Њ ȷϮṔᶮ҅ῶӂᶁȷ ᶮ҅ῶ Є ȴ 
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4.16 ᵓ Ȳ ⇔Ѡ Ɫ0Ȳ ᴩ ֫ ȴ

(a)WISSDOMếL-band ₣᾿ ֫ה (b)WISSDOMếL-band

֫ה (c)WISSDOMếUHF ֫ה ȴ 

 

 

 

 

 

 

(a) 

(b) (c) 
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5.1  иӁӱ  

 

 

 

 

 

 

 

 

 

 

 

 

5.2  ֣ҵ ӱ ȴ 60Ɫ ἬὍ ᾼᴯ Ȳ 

Ṽ ֣ҵ ȴ 
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5.3  L-bandứ750еѐᾼ ҙ ֝оᴟWISSDOMӱ ȴA ᾼ

ⱢL-band ᾼ Ғϱ￼ ᾼ

ȷB ⁄Ҭצ￼ ȴ   

  

background 

profiler 

! . 

R=750m 
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5.4  WISSDOM֝оL-band ›∟U ӱ ȴ 

(a)WISSDOM֝о›(b) WISSDOM֝о∟(c) ֝ оL-band U

›∟ ȴӪᴥ Ɫ ứᾼ֝оҙ ȴ 

 

 

Adding profiler range(750m) 

(a) (b) 

(c) 
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5.5  ϱU ӱ ȴּמ ц иᵑ҅ῶWISSDOM֝оL-

band ›∟Ἤч ᾼ₣᾿ ⇔ȷ ц ᴥ⁄иᵑ҅ῶUHF

цL-bandἬ ẞ₣᾿ ⇔ȴ 
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5.6  WISSDOM֝оL-band ›∟V ӱ ȴ 

(a)WISSDOM֝о›(b) WISSDOM֝о∟(c) ֝ оL-band V

›∟ ȴ 

 

 

(a) (b) 

(c) 
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5.7  ϱV ӱ ȴּמ ц иᵑ҅ῶWISSDOM֝оL-

band ›∟Ἤч ᾼ₣᾿ ⇔ȷ ц ᴥ⁄иᵑ҅ῶUHF

цL-bandἬ ẞ₣᾿ ⇔ȴ 
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5.8  WISSDOM֝оL-band ›∟W ₣᾿ ȴּמ ҅ῶ

Ὅᴯ  (a)WISSDOM֝о› (b) WISSDOM֝о∟ (c)֝ оL-

band W ›∟ ȴ 

 

(a) (b) 

(c) 
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5.9  ϱW ӱ ȴּמ ц иᵑ҅ῶWISSDOM֝оL-

band ›∟Ἤч ᾼ₣᾿ ⇔ȷ ц ᴥ⁄иᵑ҅ῶUHF

цL-bandἬ ẞ₣᾿ ⇔ȴ 

  



77 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.10  ᵓ Ϯи ֝оL-band ›∟ UHF

֫ ȴ(a)ц(b)ⱢU ȷ(c)ц(d)ⱢV ȷ(e)ц(f)ⱢW ȴ 

(c) 

(a) (b) 

(d) 

(e) (f) 
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5.11  ֝оL-band ∟ ὑ0.75еṭ ⇔ ֣

Ȳᴥ ҅ῶ ֣ ȴ(a) ֣ Ở (b)WISSDOM

Лṿӣ ч Ȳ᷾ ֫ ֣ ӱ (c) 

WISSDOMЛṿӣ ч Ȳᵀ֝о L-band Ȳ

᷾ ֫ ֣ ӱ ȴ 

 

 

 

 

 

 

 

SCC(RCTP)=0.91 

RMSE= 4.06 m Ó  

SCC(RCTP)= 0.93 

RMSE= 2.52 m Ó  

(a) 

(b) (c) 
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5.12  ֝оL-band ∟ ֣ ứ ȴ

(a)WISSDOMế Ὲ иᵉ … ᶧ (b) WISSDOMế

Ѡᶁ ᶧ (c)WISSDOMế ד Ѡᶁ

ᶧ ȴ 

 

 

 

  

(a) 

(b) (c) 
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6.1  ☼  

 

 

 

 

WRF3.8.1  

D01-D06 nested 

Spin up 

ẞ ∟ᾼ 

Ϯ  

ứⱢ ᾼ 

Ϯ  

᷾ ֫ Ẓ  

Ӣ ֣  

WISSDOMṿӣ

֣ ᴩч  

ᵓӣWRF3.8  

WISSDOMч

ϩ 
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6.2  WRF3.8ה ứ (үМ ֮ )Ȳ (b)ц (c)ᾼᴥ Ɫ Ἤṿӣה

ᾼЁ֮ᵓӣȴ(a)ⱢD01ᴟD04  (b)ⱢD05  (c)ⱢD06ȴ 

 

 

 

 

D05 

300m 

D06 

100m 

(a) 

(b) (c) 
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6.3  WRF3.8ה ứ ( ὙЍ֮ )Ȳ (b)ц (c)ᾼᴥ Ɫ Ἤṿӣה

ᾼЁ֮ᵓӣȴ(a)ⱢD01ᴟD04  (b)ⱢD05  (c)ⱢD06ȴ 

 

 

 

(a) 

(b) (c) 


