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Мѝ  

ѷꜜ (WMO)ɦ Ѡᾎ╓іɧ ᵑ ԝɦurban observationsɧ

Ғѿ ֮ ϢⱢ כ ᾼ Ȳṳ∂ Ӏ

ᾼ ḖȴӐ үҖӀМїМҶ ᶝүҖ ỉȳὰ ȳЄׄ

Ὥе ᴞ ѿцЄׄ(כ8ѣᶙד2017) Ὥе ᴫ ᾼүҖӀ Ӣ Њ

Ȳ ᴩⱢ Ẓדᾼ ᾼ ᴷȴ Ϛדᶙכϱ ế ϩ

ᾼ ᾓ( ⇔)ѿцϢЏ Пứ ▲ ȲѿцϮ ᴯ֮ᶮ

∂ ế ᴩ ȳủ ы ѡ ϢЏ∂ᾬ᷁פ ᾼ Ӑ ȴ

7ѣ27ѡүҖ(Ó38ʕ)ד2016 Ȳ ҒϤ ᶝצ Ȳ

Ӏ ᴯ ȴױҵȲӐ Ϸ үҖӀ╜ἈЏ ᶝе

ế ỗ Ὥ ἬȲ Єׄ Ὥе ѿцүҖ ᾬ ֯е ᵐ ѿ

ц Ӣ П֥ᵂȴӐד⇔( МҶ֮יүҖִכᶙ⁄(ד2 ᶝ14ᴞ

▲ȲẔМҔ╗үҖ Ё₨ Ӵᴞ ᵿ ᴷȲṳ

ᴕWMOʒ ᵫᶙכ ᵿἨ ᵂ ѝԈȲѿц ᴎ е⅍∟

Ѡ ỉậ҅ צ ỉᾼҠᴩἤȴӐ Ϸ֝ḔẦᵗүҖӀ╜Ἀ Ṏᶝ Ṯᶝ

үҖӀ Д ᵿ ᴷȴױҵȲӦ20167~6דѣү

Җִ֮יХװ ẃиέ ᴷүҖ Ӏ Ȳẃ Ғ Ὲ

⇔ ὑ Ӏ έᾼҠ ȴЄׄ Ὥе ѿц Є ֥ᵂ ᾼ

ҒϤȲϷ ᵐ ᾼ ⇔Ȳṳ Ɫѡ∟₨ ᵿᾼ ᵂ

ᶧ ᾼ ᴕȴ 

ȸ Ӏ ȳ ⇔ȳ Ӏ ȳЄׄ Ὥе  
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Abstract  

In order to evaluate the impact of urban landscape and anthropogenuous heating sources on 

meteorological observations, World Meteorological Organization (WMO) proposes a chapter, 

urban observations, in ɦGuide to Meteorological Instruments and Methods of Observationɧ

technical report. In this two-year project, CWB weather stations at Taipei, Banchiao, Da-an 

Park (new site opened on August of 2017) and campus weather station in Xinsheng Elementary 

School of Taipei, will be revised on the environmental impact and build the evaluation 

procedure on the movement of meteorological sites. In the first year, we have revised the 

environmental roughness (instrumental exposure) and artificial heat sources. Air flow and sun 

shadowing simulation over 3-D street canopy are also conducted. The extreme high-

temperature case on July 27, 2016 in metropolitan Taipei was studied with campus 

meteorological network data to check the hot-spots in Taipei city. We also made linkages 

among CWB, Taipei City Hall and Taiwan Forestry Research Institute for cooperation on 

urban meteorology monitoring.  The progress in this second year includes instrumental 

exposure investigation for 14 CWB auto stations and some suggested campus weather stations 

in Taipei Basin. The detailed site survey at MRT Tu-Cheng factory for coming new auto station 

has been finished, too. The guide of meteorological site selection, taking reference of WMO 

technical report, is completed for as the reference on site selection and movement of auto 

meteorological stations. We also surveyed the possible new location for moving surface 

observation at Shin-Chu weather station. Five extreme high-temperature cases happened in 

June and July of 2016 are analyzed under these surveyed (CWB, campus) weather stations to 

check the contribution from higher spatial observing density. Dann Park auto station and NTU 

cooperative station starts their observation from August and December of 2017. We expect 

they will play the key role on the evidence of park cooling effect in the urban region. 

Keywords: urban meteorologyȳroughnessȳurban heat islandȳDa-an Park 
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Ϛȳ›ṕ 

Ӧὑ Ӏ ₨Ӏ∂ ȳӻ ═ ∂ ϢЀ ȲḦ Ṟ ∂ᾬῈ

Ὅ Ȳ ὑЄ ꜜ ☼( )ȳ ȳ ⇔ȳ​ ѿцы

ӢϢⱢἤᾼД Ȳ ᵅȳ ⇔ϢЏ ϯᾼЄ Ȳ

֥ῶ ҏɦ Ӏ  (urban heat island,ѿϯ UHI)ɧȴUHIБ ╦

ế֮ Ɫׁשṅ (Fabrizi et al.,2011;Ὥ Ȳ2001)ѿцЄ ῀ȲKusaka 

et al. (2009) ѡӐ ᾌӀ֯ҍủᾼ UHI (~4ʕ )Ȳ (2008) ᵓӣ

FORMOSAT-2 ASTER ╦ ᴩү ֮ UHI Ȳ (2012)Ϸᵓӣ

ד2009~1990 Landsat ╦ ẃ ЄүҖ֮ UHI ῈиӁ ἤȲṳ╓ҏЄү

Җ֮ ֯ ủ֮ῶ ⇔Ҡ ὑ ḋ֮ ~6ʕȴ ֮ ₨Ӏ Ϛԛᶶ

Ȳ Ϡ כ UHI ȲϷ כ ṳ ᾼϚ ἤ

(consistency) ἨꜙᴟМ Ȳ Њѐ⇔щ Ἠ╥   ᾼ иέᾼ

҅ῶἤắẞ Ȳ ϚḔἋᴼẞ ԓ оᾼᾨ ȷDavey and Pielke 

(2005) רּ א֢ ἤᴞ Ȳ ҏּר ԓ

∂ПѠ ȴМҶ ᶝ֯ԓүӐ ֢֮ Ϸ ᴿ

ỉ ᾼ Ȳѩֽừ ᾼϩᴩ Њѿцү⁮Ә Ӗ׃

Є ( 1)Ȳ כ ѿ ᵅ ֣ ᾼД ȷ ȳүҖ

ѿц Ѭ Ϸ ֪ Ӏ ḖἨ╥ Ḇ ∂ ᾬᴖ ( Ȳ2014)ȷ

Ể ӥ ЊȲ ֮ ⁄ắẞ› М Ӱᾒ ᾒ

ϢЏ∂ᾬᴖ ṓ⇔ế ( 2)ȴѿϱ Ϛԛ ӱ Ӏ֮ Ȳ

ẃ ѿ ẞὑ щ ᾼ Ḗȷѷꜜ ɦ

Ѡᾎ╓і(the Guide to Meteorological Instruments and Methods of Observation)ɧ

Part-2ᾼ 11 ɦurban observationsɧ(WMOȲ2008)ȲϷ ҏֽᴶ ứ

Ѡᾎᾼ∂ ȴ 

Lee et al.(2015) ҏɦе ֮ɧ ὑ ϢⱢД ᾼ ế( Ӏ

ᾼᵐ Ὠ)ȲѿцḆ Ὲ έ⇔ᾼ Ȳẃ∂ ₨Ӏѐ⇔ᾼ

Ἐ(Local Climate Zone,ѿϯ LCZ; Steward and Oke, 2012)ȴе ֮֮֯ῶ
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ế Ѥ ᾼ Ȳ Ẕ҃ϢⱢ ᾼ צ ȲϚṷׁשṅ

е ᵐ Ẕ Ὼ ᵅ 1~2ʕȲצ ꜙᴟᵅϠ 5~7ʕ(Jauregui, 1990; 

Smith and Oke, 1998; Cao, 2010)ȴּר ӀМҶеפּ ( 3.41 km2)ⱢЄ Ἤ

ᾼ ₤Є₤е Ȳ е ᴾצ Ӏᾼפּ 0.4%ȲМҶе в Belvedere Castleᴞ

ד1876 Ӵ ( 3)Ȳ ẁ פּ Ӏ е ᵐ (Gaffin 

et al.,2008)Ȳѿц е Ӣ ▲ᾼ￼ ȴὧṺ ЄӀӴ╢ếּנἘе

(1.63 km2)╥ὧṺ ᾼ 0.26%ȲүҖӀӀ в Є ֮ᾼЄׄ Ὥе ( 25.9е

)⁄ᴾצүҖӀ 0.1%( 4)Ȳ Єׄ Ὥе Ҭצ МҶеפּ ᾼ 7.6%ѿ

цὧṺ╢ếе ᾼ 15.9%ȲЛ Ẕ ֮ ѿц Ể ∂ᾬ ԈȲẓ Ϡ

ᵓᾼצ Ȳ֝ Ϸ ⇔ ֮ ᾼҠ ἤ( Ȳ2004)ȴ 

֥ѿϱ ȲӐ үҖӀМїᾼМҶ ᶝүҖ ỉȳὰ

ȳЄׄ Ὥе ᴞ ד2017) )ѿцүҖӀ Ȳ ᴩⱢ Ẓד

ᾼ ѿц Ὲ ⇔ ᾼ ᴷȲѿц∂ӴМҶ ᶝӑẃ֯

ᾼ ᴷ ᶧȲ ᾼ ᾼ  נּ ⅎצ ἤ

ᾼ ȴ 

Ӑ ϚדᶙכᾼЏᵂ ӭҔ╗: 

(1)үҖȳὰ ȳ ᴎ ᾼỂ ֮ ⇔( ⇔)ứ ▲ȴ 

(2)үҖִ֮י ᴩ (ὧ ) ϯȲүҖ ὰ ᾼ ȳ​

ȳ ы ắẞỂ ∂ᾬД ⇔П ȴ  

(3) үҖȳὰ ȳ ᴎ Ể ϢЏ ᾓứ ȴ  

(4)ῴḔ ᴷүҖ Ӏ Єׄ Ὥе ᵐ ȴ 

(5) ᴷẔ҃ (ֽ )ᾼ ₇ ȴ 

Ể ֮ Ὲ ⇔(֯ЁѤ∂ ⁄╥ ПⱢ֮ῶ ⇔)Ȳứ ᴷ

Ѡ ȲӐ ᴯ ὁ иέ( 5)ẃ ҏ֮ ỉế ϩ ᾼ

ᾓ( ⇔)ȴ Ể ϢЏ ▲Ѡ Ȳ⁄╥ ю ᾼ ѡ
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щ ϯȲ ҵמּ ⇔ ᴯד ( 6) ẃҒѿ ׀ ȴӐ

үҖӀ╜Ἀế ҖӀ╜ἈЏ ᶝ ᾼ ᴯ֮ᶮ ∂ ϠМҶ ᶝᶝӐ ѿц

ὰ ᾼỂ ∂ᾬӴ ( 7)Ȳ ϤѡӐ CradleеҨ StreamЏ ☼ ϩ

(CFD) Ȳѿцּר AutoDeskеҨ EcoTect ȲиέϢЏ∂ᾬếᴞ ֮ ֯

ᴩ (ὧ )ѿц ᴟ ѡᾼы Ȳứ ֮ ᾼ ѡ Ϣ

Џ∂ᾬ᷁פ ᾼ ( 8 9)ȴױҵȲӐ Ϛד⇔ ד2016 7ѣ 27ѡ

үҖ Ȳ ҒϤ ᶝצ Ȳ֯ ѡ 04:00UTC ế

12:00UTCẒ ◕ Ӏ ᴯ ( 10)ȴ ∟ȲӐ ẦᵗМҶ ᶝ

үҖӀ╜ἈеЏ ᶝе Ȳὑ ד2016 10ѣᶙכЄׄ Ὥе

П ֮ ▲Ȳṳ‚כὭ Ἤ МҶ ᶝФ Ѡ֯ Ӣ

П֥ᵂȴ 

ϡד⇔ Ҕ╗(1)ԓ ▲үҖִ֮יᶝ ᴞ ᾼ ⇔ ▲Ȳ(2) 

ѿүҖ еҨЁ₨ ᴞ ứᴯᵿȲѿὰ ›∟ᾼ

▲ ӐȲ Ɫѡ∟Ẕ҃₨ ᵿᾼ цד ᵂ ᶧП ᴕṿӣȴ

(3) ҒẔ҃ щ ẃ ᴷүҖ Ӏ Ȳѿц ᴷ ֯

⇔ Ғᾼ ȴ 
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 1 МҶ ᶝừ (ϱ) Ә (ϯ) ỉ ϩ ȴ 
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 2 МҶ ᶝ (ϱ) (Мȳϯ) ỉ ϩ Ể ȴ 
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רּ 3  ӀМҶеפּ ȴ 

 

 

 

 4 үҖӀ Єׄ Ὥе ( ѱ ᴞ )ȴ 
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 5  (ҿ)Nikon Coolpix-800ᴯ ד ȳNikon FC-E8 ȳד ▐ếѬӂ

Ȳ(М)ὁ ֮ ԓщῈ ᴥ Ȳ(Ң)ԛ Ӧ ɦщῈⱢӪᴥȲכ

ᾬⱢ ᴥɧП Ӫ ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 6 (ϱ)NEC F30ּמҵד (ϯ)ếẔὁ Є Ѝ֮ Ṟ GEB

ế Ӑ(20161דѣ)ȴ  
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 7 (ϱ)үҖӀ╜ἈЏ ᶝ ᾼүҖӀ ᴯ֮ ѿц #3944(МҶ

ᶝүҖ  ῺȲּמ ) ⇔Ἦ П∟ᾼ 3DӴ ȴ(ϯ) ҖӀ╜ἈЏ ᶝ

ᾼ ᴯ֮ #30360ế46680(ὰ ☺ ὭӻꜜϚ ) ⇔Ἦ ∟ᾼ3D

(ὰ ế֥ừᴰ׃ ᴯὑּמ )ȴ Ὲї Ὲїמּ ֢҅ῶὰ

Ё₨ ȴ 
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 8 (ϱ)ѡӐCRADLEеҨStream (CFD) Modelὧ ϯ(֮ ȳ10m

⇔ 10 ms-1ᾼlog ) 7Ϯ ֮ ᾼ ֮10mᾼ☼ иӁȴ

(ϯ) EcoTect Modelᴷ МҶ ᶝᶝӐ ֯(ᴥמּ) ᴟ9:00~17:00LSTḕϚЊ

ᾼ∂ᾬѡԏ П Ғ ȴ 
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 9 (ϱ)ѡӐCRADLEеҨStream (CFD) Modelὧ ϯ(֮ ȳ10m

⇔ 10 ms-1ᾼlog ) 7Ϯ ֮ ᾼ ֮10mᾼ☼ иӁȴ

(ϯ) EcoTect Modelᴷ МҶ ᶝὰ ֯(ᴥמּ) ᴟ9:00~17:00LSTḕϚЊ

ᾼ∂ᾬѡԏ П Ғ ȴ 
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7ѣ27ѡ 04:00UTCȳ12:00UTCẒד2016 10  ẘצ ᾼүҖ

֮יִ иӁ( їӪ Ɫ ᶝ ᴯ Ȳ ⁄Ɫ ᴯ )ȴ 
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ϡȳׁשṅѠᾎ 

Ӑד⇔ Џᵂ ӭ ᴩѠᾎȲ Ὑֽϯ: 

(1) ȳы ắẞỂ ∂ᾬД ⇔П / 

Ӑ ϱד⇔ ϤүҖӀ╜Ἀế ҖӀ╜ἈЏ ᶝ ᾼ ᴯ(ϡ )֮ ᶮ Ȳṳ∂

Ể Ϯ ᾼ∂ᾬӴ Ȳ ѡӐ CradleеҨ StreamЏ ☼ ϩ

(CFD)Ȳѿцּר AutoDeskеҨ EcoTectȲиέϢЏ∂ᾬếᴞ ֮ ֯

ὧ (үҖִ֮י ᴩ )ѿцҳủ (╡иȳ ᴟȳּוиȳҍᴟ)ы ȲῴḔứ

֮ ᾼ ѡ ϢЏ∂ᾬ᷁פ ᾼ ȴӐד⇔ ѿ

ᴩᾼẔ҃Ѡ֣ (ѩֽ ủᴫ⁮ủ )ẃиέ Ể ☼ Д ᾼ

⇔ȴױҵȲ☼ ϩ ϱᾼEdge effectϷ ӣẃ ▐ ֯∂ᾬ⅞ ϱᾼ

Ҡ ȴ 

(2) о Ӏ е ᵐ П ᴷ/ 

үҖִ֮יỂ МҶצ ᶝ (ᴞ ) ȲҔᵶүҖ ȳὰ

ȳӰ ȳЁ₨ȳМếȳӘếȳЂὭȳ ☺ȳϮ ȳῂІȳ⁮ ȳЄ᾿ȳ‒ ȳ ȳ

ᵾѿцὭЀ 14ᴞ Ȳѿц2017ד ᾼЄׄ Ὥе ếүҖӀϥ Ṏ

Ẓ ( 11)Ȳ֝ үҖӀ ếὲЍ ẃᾼҒ

ϤȲԚ֝ẃ ҒῈ ⇔( 12)∟ᾼUHI (ẔМЂὭ ѿц⁮

Ẓ֮֝ МҶצ ᶝ )Ȳ ṷ ӣѿ ד2016 ủ щ ᾼ

үҖִ֮יUHI ȴ 

(3) үҖ еҨЁ₨ ᴞ ᴷ/ 

ᶺ ᴕWMOɦCommission for Instruments and Methods of ObservationɧNo. 1064ᶾ

ᵫ(2010)ѿц WMO ɦguidelines on Quality Control Procedures for Data from 

Automatic Weather Stations ɧ(2004)Ẓ ѝԈв Ȳṳѿ Ϛ Џᵂ ӭ Ȳẃ

ᴷүҖ Ё₨ ᴞ ∂֮ ᾼ ⇔ế ȳѡ ᾼД

⇔Ȳ ᴷẔ ὰ ᾼדᴿ⇔ȲẦᵗ ᶝ∂Ӵ ᵿȳ

ᾼד ᶧȲ Ɫ₨ Ὲ ᴷП ᴕȴ 

 (4) ═ ᷊ үҖ е ֮ПӢ ᴭ Ṕᴥ/ 

Ӑ ɦЄׄ Ὥе Пх   ɧ ѭ שׁ ȲẦᵗẔ ӱᴩ

ה ѿцМҶ ᶝЄׄ Ὥе ᴞ ד2017) Ȳ 13)֯ Єׄ Ὥе

Ӣ ᴃ ѭ ṎכὨᾼ￼ ▲ȷ֝ Ȳ Ὥ ἬүҖ ᾬ ∂

ᶳЏ ᴩ ὨȲἷ ֮ Ӗ ї ᾼ Ṏ ȴ 
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 11 үҖִ֮יвỂ МҶצ ᶝ ȲẔМүҖ ὰ

ѿ ӔѠᶮῶӱȲẔ 14ᴞ (Ӱ ȳЁ₨ȳМếȳӘếȳЂὭȳ

☺ȳϮ ȳῂІȳ⁮ ȳЄ᾿ȳ‒ ȳ ȳ ᵾѿцὭЀ)Ȳѿц2017ד ᾼ

ɦЄׄɧ Ὥе ếүҖӀϥ ɦ Ṏ ɧẒ ᶁѿּמ ї ῶӱȷ

֮ᶮ ẃᴞМҶׁשṅ 30m έ⇔ ᴯ֮ ȴ Ὅὑ֮ ӫᾼᴞ ҫ ϱ

Ѡ Ғѿ ӱȷӪѠ ⁄╥ὲЍ ȴ 
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 12 ֝ 10T ҒүҖӀ ( Ὲї )ȷ М ӱЂὭ ѿц⁮

Ẓ֮֝ МҶצ ᶝ ȴ 
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 13 (ϱ)МҶ ᶝɦЄׄɧ Ὥе Ὲ ᴯ (М) 201712דѣᶙכ›

(ϯ)ᶙЏ∟ᾼ ȴ 
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ϮȳכὨ Ὑ 

3-1 ȳы ắẞỂ ∂ᾬД ⇔ 

Ӑד⇔иᵑὑϯԝ ◕ᶙ16כ ὁ Ȳѿиέ ֮ ᾼ

⇔( Ὲ ⇔ᾼדч ) ▲ȸ 

 ̧ 1ѣ23ѡȸד2017 ᴎ е⅍∟Ѡ ỉ 

 ̧ ‒3ѣ2ѡȸד2017 ȳ⁮ ȳЄ᾿ ȳӰ ȳ ☺ ȳϮ

ȳ ȳМế ȳӘế  

 ̧ 3ѣ10ѡȸὰד2017 ȳЁ₨ ȳЁ₨ ȳ ᵾ  

 ̧ 4ѣ12ѡȸЂὭד2017 ȳὭЀ  

ꜜѷד2008 (WMO) г ɦ ѬɧПв Ȳ╥ѿ​

Ѐᾼ ⇔ҳ ẃ и Ѭᾼ ⇔Ȳ ҳ иᵑ╥: (1) 0~5ï

ὑ ɦ ṏֻȲExposed siteɧ(2) 6~12ï ὑɦЄ ȲMainly exposed siteɧ(3) 13~19

ï ὑɦЄ ȲMainly protected siteɧ(4)20~26ï ὑɦ ȲProtected siteɧȴῶ1ế

ῶ2иᵑ╥ϱד⇔ếЭד⇔֢ ᾼ ⇔( ᴯ:0~90ï)Ȳ Є҅ῶ ắ

ẞỂ ᾼ ⇔ ЄȴѩֽȲѿүҖִ֮י ⇔(121.513ïEȳ25.039ïN)ẃᴷ ҍ

ᴟ(12ѣ 23ѡ)ы Ϥ Ṕ 12ïȲ╥ Ӣ֯ϱр 7:30~7:45amѿцϯр 4:00~4:15pm

Ẓ ◕Ȳ ╥ Єὑ12ïȲṪ ῶӱ7:45amѿц4:15pmП∟ ֮צ

֮ᾬᾼ ẞ ֮ ȴӦὑ ᶝᴞ ​ ⇔3mȲ֪דױ ὁ ᴯ

ᾎ ὑ​ ЀȲᶺ ​ Д ᾼ Ғѿ‴ ∟ԛ 360ï

ᾬԈ ᾼԊṔṔ⇔ȲҒѿӂᶁᴖ ȴױҵȲ֪ үҖӀ Ӣ Њ

І ᾼ ḖȲᶺ Ϸὑ20176~1דѣиװ ֝ Ѡ›ἏүҖӀἬ ֢ ӖЊ

ᴩ ▲Ȳ Ὠֽῶ3Ȳ ṷ‍ ᶝᾼ ₤ ᾼҒ

⇔Ȳ ֯ϯϚ в ȴ 

    ԒȲ ὑ ᴎ е⅍Є ›Ѡᾼ ỉѿц е⅍∟Ѡ ỉᾼ

ὁ иέ ὨȲ 14ӱ е⅍∟Ѡ ỉᾼ Ὲ ⇔(12.52ï) ὑ צ ỉ(15.8

ï)Ȳ ỉ ὔắẞ ᴎ ╜ἈЄ ᾼ ( 15)ȴ 

ẔװȲ ὑὰ ỉȳ⅞ ϩ ᾼы ᴯ ѿц ῟⅞ Ȳ

Ϯ ᾼ иᵑ╥20.9ïȳ23.5ïѿц22.48ï( 16)ȷϱד⇔ᶺ ѿECOTECT

ᴷ ☺֥ừᴰ׃ ὑὰ ᾼ ếѡ ( ϩ ᴯ )Ȳ ד2014

ᾼ1~5ѣѿц10~12ѣᾼὧדẒד2015 ếὧҖ ⇔( 17)Ȳế2006~2013

₤ד צ Ḃ (ὧ юȳὧҖ Ғ)Ȳ֥ừᴰ׃ Д ὰ ы
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иȲ⁄╥ Ӣ֯ϱрѡҏϚЊ ҿҢ( ᴟủ ҵ)( 18)ȴ 

ԛ῏ȲүҖ ỉ( ⇔ 19.7ï)ȲӦὑ е Ṟ Ȳ צ ắ

ẞ ү Ṟ ὍД Ȳ▐ ὑᴩ╜Є ⅞ ᾼ ϩ ᾬ∂צ ☼Д

Ȳы ⁄ắẞ ╦Мї ╦ щן ד2013) 12ѣҵ Ḃ Є₤љכ

ҵ ⇔ )ѿцᴩ╜Є ( 19)ȴᴟὑᴩ╜Є 6 ⅞ ᾼ ϩ ᴯ Ȳắẞ

∂ᾬД ᾼҠ ⇔Ȳᶺ ѡӐCradleеҨCFD (Stream) Modelẃ ᴷȲ 20

ӱ֯үҖִ֮י ᴩ (ὧ ) ПϯȲ ᶝӔ ὧ Ӆ М∂ᾬ ẁϠ ếᾼ

Ὼ֮ Ȳ֪ױᴩ╜Є 6 ⅞ ЅẐ ṳӑі Ὑ ᾼ Ȳᵀ╥֮

ẞ⅞ Ьצ ȲҠ כ ỉ ​ ȴⱢϠ ϚḔ Ὑ֮ῶּטҏ∂ᾬ ὑ

ᾼ ⇔ȲӐ ᵓӣϚ ∂ᾬ ₤(ֽ 21) CFD Ȳẃ

Ӏ ᴞ ▐ ֯∂ᾬ Ҡ ᾼД ⇔ȴᶺ

₤ ὑ50m*50m֮МҶȲṳ ֮ҵ ֮10m( ᴕ ⇔) Ϥ5ms-1ᵬ֣∂ᾬȲ

ṳ ₣᾿ ᵧ power-lawפ иӁ(ֽ 22)ȴ 23 ӱ ∂ᾬП›ȳ

ȳ∂ᾬП∟ᾼ ᾼ ⇔Ȳ֯∂ ᾬ› Ở Ȳᴖ֯ Ὼ יּ

￼╥2.5ms-1Ȳ~פּ ֝ד ⇔ᾼ1/2ȴ 24ѿ ẃ ӱ∂ᾬ›∟Ѡ

֣ ⇔Ȳ Ӧ ӐѬӂᾼ₣᾿и Ȳ ֽכ Mᶮ ᾼ ᾼи ᶮȷ

25⁄╥ ∂ᾬ⅞ ᾼ ᶮ ȴ ▐ ֯⅞ Ҡѿᾨậ

ᵅᾼ ֮ ֮ᾬ ⇔Ȳᵀ╥⅞ Ѭᾇ֮ὰᵮ ȳᵐ ᵐ⁯Ѭ ϢЏ Ȳ Д

ẞ ȳ ⇔ế ֣ᾼ ҷ ȴ 

ῶ1ếῶ 2γ ᾼүҖִ֮יᴞ Ȳ ϠӰ Пҵ(Ӱ М29.68ęȲ

26)ȲẔ ᴞ ⇔ Њὑ12ęȷ ᴖȲԏ Ьצ ȲӇ

צ ẃ ᴷ ֮ᾼ ⇔ȷѩֽӰ ⇔ѻ ╥ Ѥᾼ

Ἤ Ȳᴖ‍ϢЏ∂ᾬᾼכ ȴч үҖӀ╜Ἀ⅞ ᾼ‒ Ȳ ⇔

╥9.7ęȲᵀצ ⅞ Ӧὑֵצ ‒еҨ Ɫ ү ֮ȲүҖӀ╜Ἀ֯Ể

⇔2m ẃ Ȳᵀ╥ כ ϱᾼ ҷ ( 27)ȲӐד⇔ỗ ᴯБ

♆ ϩ с ҒѿḂ ȴ ԈϚ ϠӐד⇔Ἤ ᾼМҶ ᶝ

ᾼ ԊṔṔ⇔ ȲҠ Ɫѡ∟ỗ ᴯԛװ ᴩ֮ ᾼ ᴕȲ

ѿц ҅ῶἤ ֕ ứᾼṼ ȴ 

ϱד⇔иέϠүҖִ֮֯י ᴩ (ὧ ) ϯᾼүҖ ὰ

ắẞỂ ∂ᾬД ⇔П ȴӐד⇔ԛ Ғ ủᴫ⁮ П Ȳ 28ế 29╥

ᵑ╥Ẓ֮ᾼ ֮10mế ֮30mᾼ иӁȲүҖ ╥Ὼ֮ ╥

(30m)⇔ ắẞүҖӀӴЄ ∂ᾬ Ȳὰ ֮10mᾼ ắẞỂ ∂ᾬ

ế Ỵ Ȳ֥ừᴰ׃∂ᾬ ᴯὑẔὧ⁮ Ȳ֪30ױm⇔ ⁄ḥ ȴ 
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3-2 о Ӏ е ᵐ П ᴷ 

МҶ ᶝ ỪѠ ᵧ ד2015~1950 үҖ Єὑ35ʕᾼ ѡ

(ֽ 30Ἤӱ)Ȳ ӱ2001דП∟ Ϛɦ ѡ ɧḕϚד 30щѿϱȲ֯

61щᾼצᴟꜙד2014 Є Ȳ2015דế199153צ⁄דщᾼװЄ Ȳ20176דѣ

26ѡ ᶝ Мїᾼɦ ủ ɧ Ὑ Ȳ ц2016דÓ35̆ᾼ ѡ

77щȷӦױҠṓүҖӀ ѿце ᾼᵐ ᾼҠ Ȳ≡ иέȴϱ

⇔ד ᶺ иέϠ20167דѣ27ѡ ṶԈ( 10)ȲЭד⇔ԛ Ғ2016ד ủ5

װ Ó37̆ Ȳẃ Ӏѐ⇔Ḇ ᾼ Ὲ ⇔ᾼҠ ȴ 31~35иᵑ

╥ ד2016 6ѣ 1ѡ 15:00LSTȳ6ѣ 4ѡ 13:00LSTȳ7ѣ 1ѡ 13:00LSTȳ7ѣ 28ѡ

12:00LSTѿц7ѣ29ѡ12:00LSTȲХ◕ ᾼүҖִ֮י Ὲ иӁ֯צ ɦ

ѿцὲЍ ɧẒ ҒϤ ᵡᾼ Ȳ ṷ ῶԚ֝ ╥

ҏ ֯үҖִ֮יМ ếᴫ Ȳ⁮ ếҖ ᵅȲᶺ 8ѣѿцד2017⧵

12ѣҒϤ ᶝᴞ ᾼЄׄ Ὥе ѿцү Є Є דּ Ṇ(֥ ᵂ )Ȳ╥

ᵡ Ґ ҏ ṷ ῶ ὧ⁮Ѡᴯ(үҖ⁮ )ᾼ ᵅ ȴ 

Ӑ ▲ Ӣ Њ ᴞ ᴟד2009 ד2016 9ѣ ᾼ ṶԈȲ Ӣ Њ

ᴯὑЄׄ Ὥе ᴫ Ȳ╥үҖӀ І Ȳᶺ (ᴯ ὑ

Є 6F⅞ ) ὑẔ Ȳ 36ӱẔÓ35ʕᾼѡ Ȳ֯2003דП›

╥ò0òȲ2004~2013ד ѡ Єּפ╥МҶ ᶝүҖ ѡ ᾼ1/2Ȳ ᴖ

טּ⁯ד2015~2014 ҒȲ Ѿ үҖ ѡ ȷᶺ֝ד Ϛ⁄

₇ ד ȲϚ⁄▲ ῀ ד2014֯ ủ Ἤ֯⅞ ᴩϠṮѬЏ Ȳ

Џ ѿцѬᾇ֮ὰҠ Д ᾼ Ȳ ṶԈԛ⇔Ґ ӀЊѐ⇔ ҅ῶἤ

ᾼ ╚ Ȳ ҅ῶἤ ֕ ứПҵȲ ׄ ֮ ᾼ֮ Ϸ

ȴ 

ϱד⇔Ӑ WXT520ה иᵑ֯Єׄ Ὥе 5ѣ18ѡד2016)

~7ѣ 1ѡ)ȳ Ӣ Њ⅞ ד2016) 7ѣ 1ѡ~8ѣ 26ѡ)ѿцМҶ ᶝ ỉ(2016

8ѣ26ѡ~9ѣ2ѡ)Ȳד ᴩẒ ◕֝Ḕ Пӂᴩѩ Ȳ Ẓ◕ ᾼ ד

⇔ᾼ ἤד ẗ ѿцד … (R2)иᵑ╥: 

 ̧  5ѣ18ѡ~7ѣ1ѡד2016

Tcwb = 0.969 ĬTwxt520 + 1.922 (R2 = 0.960)  ééééééé.. (1) 

RHcwb = 0.77 ĬRHwxt520 + 11.94 (R2 = 0.867)  ééééééé(2) 

 ̧  7ѣ1ѡ~8ѣ26ѡד2016

Tcwb = 1.016 ĬTwxt520 - 0.40 (R
2 = 0.959)  ééééééé.. (3) 

RHcwb = 0.931 ĬRHwxt520 + 5.96 (R
2 = 0.878)  ééééééé(4) 
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 ̧  8ѣ26ѡ~9ѣ2ѡד2016

Tcwb = 0.9964 ĬTwxt520 + 0.072 (R2 = 0.994)  ééééé..(5) 

RHcwb = 0.948 ĬRHwxt520 + 7.77 (R
2 = 0.971)  éé..éé..(6) 

 

(5)ȳ(6)הᾼTwxt520 ế RHwxt520 ԛ҅֫(3)ȳ(4)הѿц(1)ȳ(2)הȲᵛҠ ῀Єׄ Ὥ

е ѩ֝ 9ѣ~5ד2016)◕ )МҶ ᶝ ỉ ᵅ~1.85ʕ Ӣ Њ⅞ Ϸ

ѩ֝ 9ѣ~5ד2016)◕ )МҶ ᶝ ỉ ~0.33ʕ̢ 

11Ҡ ᾼЂὭ Њ ⁮ ЊȲ Ẓ֮ ϷצМҶ ᶝᴞ

Ȳ֪ױӐ Ẓ ⇔דԓד2015 ҒѿדФѩ ȷ 37

38иᵑ╥ЂὭ Њ ⁮ Њᾼ ȳד ⇔ȳ ֣ᾼẒ Ṇ Ӂ

(scatter plot)Ȳ ếד ⇔ᾼἒדױ ἤꜙ (R2 >0.9)Ȳ ד ἤ (Ђ

ὭR2 ~0.7ȳ⁮ R2 ~0.6)Ȳᵀ╥ ᾼ ֣ ЛҠṿӣȴ 

Єׄ Ὥе ᴞ ∂ Ѡ Ȳϱ12⇔דѣМҶ ᶝ үҖӀ╜Ἀе

Бᶙכ ֮Ԛ֝ Ȳ20173דѣ ᶝᶙכЏ Ҕᵂ ȲүҖӀ╜Ἀᾎ

ᶝ ѠẦ и ҰЬצ ḖȲӐ Єׄ Ὥе Пх   Ầᵗ

үҖӀ╜Ἀד ᴯ Ȳ Ϛ 4ѣ ѭ ṎΩ ♄ ѿц 6ѣ

Ӣ ♄ Ȳ ∟ ὑ֯ 8ѣѷꜜЄ ›ᶙכ∂ ӣ(ֽ 13)ȲӐ

ϷẦᵗỗ ᴯ ᴞ ᾼМ ѝᵫӱ в ȴᶺ ∕Єׄ Ὥе

Ȳ ד2018֯ ủ ẁứ ẃ Ẕ֯үҖִ֮י ủ᷊ ɦ Ӏ

ᵐ ɧᾼ ȴ 
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3-3үҖ еҨЁ₨ ᴞ ᴷ 

Ӑד⇔ ҫϚ ╥ѿүҖ еҨЁ₨ ᴞ ∂ ›ᾼ֮ ҅ῶἤ

ᴷȴ20173דѣ10ѡӐ Ӧὰ үҖ ѻԉѿцЁ₨ Џ ֝ȲԚ

֝ вᴩ╜ Ἢ П ᾼ 2 ⇔ἼѬ Ἢ⅞ ( 39)Ȳ ⅞

ᾼ ⇔╥ 4.03Ȳ╥ῶ 1ếῶ 2МҶ ᶝ Ὲ ⇔ Ṿᾼ ᵿȲ֝ ֮

╥Џ ạ Ȳ Ӗ׃ Ȳ╥  ϵἤ ᾼ ֮ ȴ ᴖȲϷ

үҖ еҨ Ϣ Ȳ֯ ∂ᾬ ⇔(W)ᾼ3 ҙ (3W)ᾼ вȲ ϢЏ∂ᾬצ

⇔ ἼѬ ⇔(H)ԛҒ0.21ĬH ( 40)Ȳ⁄Ṷ›῀ ᶝҒϤ ȴ Ẃẃ : 

ἼѬ Ἢ ⇔10mȳ ⇔10mȲἼѬ 30mҙ в ᾬ∂צ ⇔16.3m (= 10m + 

30m*0.21)ȲẔМ0.21… ╥ẃᴞtan 12ï Ȳ12ï⇔ԊṔ╥ ɦЄ ȲMainly 

exposed siteɧ6~12ęᾼϱ ȷ ѿ ֮ҍᴟ ѡы Ϥ Ṕ12ę Ȳϱр7:30~7:45am

П›ѿцϯр4:00~4:15pmП∟Ҡ ἼѬ ы (Ἠѡ Ἤצ(

ȴ 

WMOɦCommission for Instruments and Methods of ObservationɧNo. 1064ᶾ ᵫ

(2010)ѝԈȲ∂ ѿϯХ : 

¶ Class-1:֮ɲ ⇔<19ęȲ ⇔<5ęȲ (∂ᾬȳ Ṟ )֯ 100mѿҵȴ 

¶ Class-2:֮ɲ ⇔<19ęȲ ⇔<6ęȲ (∂ᾬȳ Ṟ )֯ 30mѿҵȴ 

¶ Class-3: ⇔<7ęȲ (∂ᾬȳ Ṟ )֯ 10mѿҵȴ 

¶ Class-4: ⇔<20ęȲ (∂ᾬȳ Ṟ )֯ 3~10mѿҵȴ 

¶ Class-5:Л ṜClass-4ȴ 

Class 3~Class 5Ϯ ֯ 1ʕȳ2ʕế5ʕᾼЛצ ứἤ Ӣ̢֯

Class 2~Class 5ҳ ֯ ​ ⁄иᵑ5%צȳ15%ȳ25%ế100%ᾼ

Ӣȴῶ 4╥Ӑ Ἤ ᾼɦ ᵿ ứ ⁄ ▲ῶɧȲѠ―ỗ ᴯӑ

ẃ֯ Ἠ╥ ᾼ ᵿ ᴕȲ Ϛв Ҕ╗ ⇔ Ἰѿц

▲ᾼ נּ ѿц ⇔ Ȳṳ ᴕWMO и С ȴK

ѿ ᾼ10mҙ ẃ ȲֽὨ֮ צ 20ęȲ Ϛ ᵅ

ẞ6ęȲ⁄Ҭֻ ⇔ 2.6mȲּפϚ ὰ ⇔(3.2m)ᾼ0.8ȴ 
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3-4Æ үҖ е ֮Ӣ  

Ӑ ӭ ╥ϮȲϚצ е  (үҖӀ╜ἈЏ ᶝе ѿц

ỗ Ὥ Ἤ)֯ е ᴩ ᾼ֥ᵂ ⇔ȷϡ╥ Ṏ ᴯ( )

צ Ϛ ᾼ֮ Ὼе ֮П ȷϮ╥ ɦЄׄ Ὥе Пх  

ɧѻ ᾼ ѭ שׁ Ȳ(4ѣȲүҖד2017) еӖּד (citizen scientists)

е ᶳЏẦᵗ Єׄ Ὥе ᴩ ה Ȳἷ ֮ Ӗ ї

ᾼ Ṏȴ 

Ϛ иצ үҖӀ╜ἈЏ ᶝе ⇔ȲБ֯3-2 Ὑȷ ϡ

иѠ Ȳ ỗ Ὥ ἬүҖ ᾬ иȲМҶ ᶝ ╜ Б├ Ὥ

ἬȲ Ἤ ѿцүҖ ᾬ ֝ЧЮ Ϡ Җ ϤЀᾼүה ▐(~12⇔) (

41)ȷ Ἤᶾ Ϸ Ӑ ӣг windoo-3 sensorȲ ӦүҖ ᾬ ὢ ᶳЏ

ṿӣȷ ṿӣ֫ Ȳ ᶳЏ Ϣњ ᾼ ғ Ȳ њ GPSứ

ᴯ 5и ПϵȲ֪ױ ∟֫ ὨЛ Ȳ֪ױ ӭ›Ҭ ӣ

ẃ ӱᵛ Ӗ Ф ȲӐ ḂϠAPPғ Ȳ GPS

ғ Ȳѿцњ ᾼɦ ҭּנ ɧế ϱ ȲϷѠ―֯ Л ᾼ Ѝ Ӗ

Ϸ ӣȴ 

Ӣ ЊϮד›Ἤѻ ᴩᾼүҖ ѝԈȲ ӱүҖӀ

֮ Ὼе ֮П Ҕ╗Җ᷾ ӥ ЊȳЂὭ Ѝ ЊȳЄׄ е

ЊѿцѝЍ ╓⁮ Њȷ›Ẓ ṳӑ ԝϤӐ Эד⇔ ֮ ᾼ Ȳ֪ױ

ῶ3ḥצẒ ᾼ ȴЄׄ е Њ ֯ ЍѺȲᵀ╥

Ὅ֯ὭѤПϯ( 42Ȳ ⇔77.4ï)ȲѝЍ ╓⁮ Њ⁄֯Ѥ▒╜ᾙЄ

ῈЍ ȳ╓⁮ ϯѠ█ Ṗ( 43Ȳ ⇔30.9ï)Ȳ֪҅ױῶἤЛṜȴᴯὑӀ

Ѿԓ Ὅ֯Ѭᾇ ⅞ Ἠ╥ ⅍ᾼῧ ȲϷ ᾎ Ṝе ֮ᾼ֮

Ὲ ⇔ȴ 

Ϯ иצ еӖּד (citizen scientists)е ᶳЏẦᵗ Єׄ Ὥе

ᴩ ה Ȳẃἷ ֮ Ӗ ї ṎȲ 44╥Ӑ

ד2017 4ѣὑүҖ ᾬ ᾼ ѭ שׁ ȲӐ ῶɦMicroscale 

meteorological monitor for ecological watch__a case study at firefly recovery site in Daan 

Park, TaipeiɧȲ ὙМҶ ᶝ ὑ ᴷ ᾼѠ֣Ȳѿц

Єׄ Ὥе ᾼӭ ȴ 
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ῶ 1 2016ד⇔ ⇔( ⇔) ▲ ὨϚ ȴ 

֮  ⇔όᴯΥ⇔ïύ 

үҖ ψ֮ ỉ мфΦт 

үҖ ψ ϩ  ноΦр 

ὰ Ὲ ψ֮ ỉ нлΦф 

ὰ Ὲ ψ ϩ  мфΦн 

ᴎ ψ֮ ỉ мрΦу 

ᴎ ψ ϩ  ммΦр 

ᴎ όе ύᵿ флΦл 

Єׄ Ὥе Ἢ⅞  мрΦп 

Єׄ Ӣ Њ⅞  фΦт 

Єׄ Ὥе Ѥ ỉ  муΦф 

 

ῶ 2 2017ד⇔ ⇔( ⇔) ▲ ὨϚ ȴ 

֮  ⇔όᴯΥ⇔ïύ 

ᴎ ψ∟ ỉ мнΦрн 

Ϯ ᴞ όּר Њύ млΦфт 

Є᾿ᴞ όЄ᾿ Мύ ммΦпс 

Мếᴞ όếе ύ сΦлн 

Әếᴞ όӘӂ Мύ тΦлн 

Ӱ ᴞ όӰ Мύ нфΦсу 

‒ ᴞ όүҖӀ╜Ἀύ фΦтл 

⁮ ᴞ όὧ Њύ фΦтт 

ᴞ ό Њύ млΦом 

☺ᴞ όϮӖ Мύ рΦфт 

ЂὭᴞ όῂІ Њύ моΦро 

ὭЀᴞ όὭЀ Мύ уΦтт 

ῂІᴞ όᶾ ύ фΦфс 

Ё₨ᴞ όṮи ύ фΦмм 

ᵾᴞ όᵾ Њύ сΦум 

Ё₨  пΦло 

ὰ ῟⅞  ннΦпу 

ὰ  фΦпс 
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ῶ 3 20176~1דѣ (Ἠ ứ֮ ) ⇔( ⇔) ▲ ὨϚ

ȴ 

֮  ⇔όᴯΥ⇔ïύ  

ϮӞ Њ 7.48  

Ѝ Њ 6.47  

Њ 5.55  

ἔ Њ 41.56  

ἔᶕ Њ 17.42  

ᴟ Њ 24.56  

Є֝ Њ 11.38  

ᴫὲ Њ 10.53 ӑ  

Њ 37.48  

Њ 8.29  

Ӣ Њ 4.35 ӑ  

ᾈ Њ 8.11  

ế Њ 8.09  

ᴂ Њ 45.05  

ϮӖ Њ 5.32  

е Њ 77.40  

ᵦ Њ 16.31  

ὧ Њ 7.23  

ὲЍ Њ 10.61  

Њ 34.27  

ṟӽ Њ 13.38  

⁮ Њ 22.58  

╓⁮ Њ 30.91  

Њ 8.40  

רּ Њ 9.45  

Є Њ 6.40  

Х Њ 56.79  

Җ᷾ Њ 16.44  

Әׄ Њ 12.66  

 ׄ Њ 8.25  

Ὥ Њ 6.82  

Њ 9.94  
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ῶ 4 ᵿ ứ ⁄ ▲ῶȴ 

 

ѡ : 

Ϣ: 

 

 װ

в    

֮  

A ⇔:     

⇔:     

Ἰ ⇔: 

֮ᵿ: 

Map (Google earth) 

http://keisan.casio.com/exec/system/1224682277 

֮ы щ Ṕḕ15и  

 

B ⇔ ¡ < 6ï ¢ <13ï £ <20ï ¤ >20ï ԓщῈ 1 

C ѤἨ Пד

 

(ϥѠᴯ) ӫѐἨ

 

D ּנ 2  ӔҖ ӱ 

E WMO 3 Class-?? 1~5Х  

ЁѤ  

A ֮ ᾭ  ¡ ᾇ֮ ¢ ֮ £ϢЏ(Ѭᾇ) נּ   

B ֮ϱ∂ᾬ  :     :      :   ӫѐἨ

 

C ֮ Ἤצ ¡ е ӣ֮ ¢ ṂϢЁ֮ £еӖ ֮ Ϣ 4 

D ѬЁ’═  ¡ Ѭ’ ¢ Ѭ’ £ ∕▲  

ᵿ ῺП צ  

A ֤    

B ủ ᴩ ҍ: ῧ      :וּ       :     :╡ ֣  

C  ¡  ṏֻ ¢  М  £ Лṏ  

 

*1,2 ԓщῈ ȳ ѱὑϯ ȴ 

*3 WMO (֮ ֮ᴞ ) 

¶ Class-1:֮ɲ ⇔<19ïȲ ⇔<5ïȲ (∂ᾬȳ Ṟ )֯ 100mѿҵȴ 

¶ Class-2:֮ɲ ⇔<19ïȲ ⇔<6ïȲ (∂ᾬȳ Ṟ )֯ 30mѿҵȴ 

¶ Class-3: ⇔<7ïȲ (∂ᾬȳ Ṟ )֯ 10mѿҵȴ 

¶ Class-4: ⇔<20ęȲ (∂ᾬȳ Ṟ )֯ 3~10mѿҵȴ 

¶ Class-5:Л ṜClass-4ȴ 

*4 Ϣ  (1)ở֤:                (2):                (3): 

  

http://keisan.casio.com/exec/system/1224682277
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 14 МҶ ᶝᴎҖ е⅍∟Ѡ ֮ȴ 

 

 15 МҶ ᶝᴎҖ е⅍›Ѡ ỉ ἈЄ ȴ 
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 16 МҶ ᶝὰ ỉȳ ϩ ῟⅞ (Ӧϱᴖϯ) ⇔

ѱȴ 
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ד10(ӦҿᴖҢȳӦϱᴖϯ)דẞ2015ד2006 17  ᾼ1ѣ(ϱ) 7ѣ(М)ὰ

ῧ ד Ϛ Ȳ ד2014╥ דȴ(ϯ)2006ד2015 1ד2015

ѣế7ѣ ῧ ԛ ֣ 60%֝ї ḂⱢ20%ȲѿὍЄ֢Ѡᴯᾼ ֣

ȴ 
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 18 EcoTect Modelᴷ ὰ ֯(ᴥמּ) ╡иȳ ᴟȳּוиȳҍᴟ(Ӧϱᴖϯ)

ҳщ9:00~17:00LSTḕϚЊ ᾼ∂ᾬѡԏ П Ғ ȴ 
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 19 EcoTect Modelᴷ үҖ ֯(ᴥמּ) ╡иȳ ᴟȳּוиȳҍᴟ(Ӧϱᴖϯ)

ҳщ9:00~17:00LSTḕϚЊ ᾼ∂ᾬѡԏ П Ғ ȴ 
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 20 ѡӐCRADLEеҨStream (CFD) Modelὧ ϯ(֮ ȳ10m⇔

10 ms-1ᾼlog ) K 7(ϱ)3D֮ ֯үҖ ὧᴫ ṳὍЄ(Мȳ

ϯẒ )ᾼ иӁȴ 
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 21 CFD ᾼ∂ᾬҵ ȲἉ ⇔Ɫ10*10*10m3ȲẔ⅞ צ  2*2*2m3

Ȳ ԛ2צm ⇔ )יּ ᶝ֯ Ӏᴞ ᾼ )ȴ 

 

 

 22 ϱϯ иᵑⱢ power-law ᾼ ế Ȳᵬ֣∂ᾬ(+yѠ
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֣)ȴ  



36 

 

 

 

 

 23 ӦϱᴖϯиᵑⱢ ֯∂ᾬП›ȳ ᴯ ế∂ᾬП∟ᾼ ȴ 
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 24 ⅞ ᴯ ᾼ₣᾿ ȴ 
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 25 ⅞ ᴯ ᾼ ế ᾼѬӂ ȴ 
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 26 МҶ ᶝӰ Ể щῈ ȴ 
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20

40

60

80
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 27 МҶ ᶝ‒ Ể ֮ ȴ 
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 28 ᴫ⁮ ϯүҖ ᴥמּ) )ắẞỂ ֮ ֮ᾬᾼ Д ⇔(ϱ) ֮

10m(ϯ) ֮30mȴ 
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 29 ᴫ⁮ ϯὰ ᴥמּ) )ắẞỂ ֮ ֮ᾬᾼ Д ⇔(ϱ) ֮

10m(ϯ) ֮30mȴ 
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 30 МҶ ᶝүҖ ד2015~1950 (Ó35̆)ѡ ҅ד ( ᴞМ

Ҷ ᶝ )ȴ 

  



44 

 

 

 
֮י6ѣ1ѡ15:00LST(ϱ)үҖִד2016 31  צ ᶝᴞ (Ӫ ) иӁ

(ϯ) Ғ ( )ѿцὲЍ (ӪӔѠ )П∟ᾼ иӁȴ 
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 32 ֝ 31ȲᵀⱢ20166דѣ4ѡ13:00LSTȴ 
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 33 ֝ 31ȲᵀⱢ20167דѣ16ѡ13:00LSTȴ  



47 

 

 

 

 34 ֝ 31ȲᵀⱢ20167דѣ28ѡ12:00LSTȴ  



48 

 

 

 

 35 ֝ 31ȲᵀⱢ20167דѣ29ѡ12:00LSTȴ  



49 

 

 

 36 Ӣ Њ מּ) ) МҶ ᶝүҖ ( ד2015~2000(

(Ó35̆)ѡ ҅ד ȴ 
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 37 ЂὭ Њ(x) МҶ ᶝЂὭᴞ (y)֯ דԓד2015

⇔ᾼ (ҿϱ)Є ⇔(Ңϱ) (ҿϯ) ֣(Ңϯ)ᾼ Ӂѩ ȴ 
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 38 ⁮ Њ(x) МҶ ᶝЂὭᴞ (y)֯ דԓד2015

⇔ᾼ (ҿϱ)Є ⇔(Ңϱ) (ҿϯ) ֣(Ңϯ)ᾼ Ӂѩ ȴ 
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 39 МҶ ᶝ Ё₨ ᴞ ứ֮ Ể ֮ ȴ 

 

 

 

 

 40 ∂ᾬ ⇔(W)ᾼ3 ҙ (3W)ϱȲҫϚ∂ᾬ ⇔(H2) ᾬ∂צ ⇔

(H1)ԛҒtan 12ïᾼӱ ȴ 
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 41 Ὥ ᶝὭ ἬүҖ ᾬ ֮ ϱ צ ȴ 

 

 

 

 42 үҖ Єׄ е Њ ế ȴ 
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 43 үҖ ѝЍ ╓⁮ Њ ế ȴ 

 

  




























