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ᴦ Ӗ⸗ ṩѝ

– ᾛ←ᴢὑᾄᵻḑσ

üҷӽ ⱴᶇ ᾎὊ≡ר ὑᾄ τ
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ẇ₯ח∟ ᴧσ
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ѕ─ᶜṳ ᴿҏ כֿ ỨὝӖԄṳ7.2ѓѥ ₡ҏ ᾎὊψ

Ấ ᶡ҇Ḫᾩҏ חײַ∫ ὑᾄ⁴ᶙᵘ ᾎẒτ

ῶẤḪᾩҏ ὑᾄ╒ᴄᶼᾎὊ ⁴ᶙ
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Ԇҏ ᾤᶍ∫ ֪Ṵ ђ ᶙᾤᶍ∫ ₲
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Å ᶡ҇ ᴦחῡה♆ ֦јṩӏᾩ ←גחײַ

ᶡ҇ јṩ֘Ἑ‒ ←גחײַ 

ᶡ҇ ח ַ αAISβַגחײ←

֪Ṵσ ỆAISᾎὊẒ3000ҚῪ Ẹ



PM2.5NOx SO2

₿ ◓ὑᾄ ֪Ṵ

2015ẉ ‾AISᾭὯҦῲἺזּ ‬ ệ￼Ṫ֙ιҨᴣ ӡỤ

ᶢ҈AIS￼דט│ιἧᵻᴝӾӉӂ￼ ᶫ ￼ὴᾣ

֫ԓ≤ AIS ẦᵏꞌӉιҠ זּ ᾭ ὴᾣ ⁄ ιּז

AIS╗ט↨Ẉ ש Ӣ⃰
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Å ὑᾄᵻḑσ ᶁḱ ῡ‬ὑᾄ╒ᴄח ֹἷᴆ

Eѭ↓  ￼CO HC NOX PM2.5ᴝ PM10ὴᾣ ιᴅӈѭ ψCLTOѭ↓  
Ỉע₭ᾭιᴅӈѭ₭ψEFѭὴᾣ ᾭιᴅӈѭ׳Ԁ/LTO

Å∟ח₯ẇσ—Ὂ € ῡᶊⱳҒ Ԇἒ ε ᴧ҂ѕ─ṳῡᶊ ⁸ᾎ

Å €─ѕלּ ѝַײỒ ᴦṜε€ⱴ ῡַײᴾ ₿ ◓ὑᾄ Ẉᶬו

̂ ̃ ꜚ

NOX VOC CO TSP PM10 PM2.5 BC OC LTO

2014

қ 3275 539 1838 109 109 107 33 47 402105 201053 

2063 339 1158 68 68 67 21 29 253325 126663 

5338 878 2995 177 177 174 54 76 655430 327715 

2015

қ 3658 602 2053 121 121 119 37 53 449171 224586 

2090 344 1173 69 69 68 21 29 256603 128302 

5749 946 3225 191 191 187 58 82 705774 352887 

2016

қ 3909 643 2193 130 130 127 39 56 479902 239951 

2134 351 1197 71 71 69 22 30 261981 130991 

6043 994 3390 200 200 197 61 86 741883 370942 

ῡ
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ὑᾄ ᾎσѭ ᴟ ἷᴆ ὕ ᵘ ᶁNon -road ⁴ᶙεẉ—Ὂ

Ỡᶁṯῑַײѭ ᶙῡ‬ὑᾄᵻḑḪ≡ Ὼ₇‏

ח∟ ₯ẇσ

ü  88ḱṩᶉε Ệ373ᴵẤ ᴢṳᾅṩ ῡ‬ַײ   Ὼτ

ü  29ḱ ẕ ⁬ḝᵘת ε Ệ35ᴵᶴⱴᴦ⸗ῡַײ   Ὼ

ü╘ӏῡ‬ ұѝᶊαᴓβԒῡ‬ ֓ⱴῡ‬ᵘῡᶊᶉ ᶴӟῑ ֪

ַΎ Ԋגּ ὐὠַײ ᾎὊ
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ῒ47 ,ז

PM2.5



Å ᾛ←σἷᴆὕ τ

Å∟ח₯ẇσ Ӡ Ệїᵂ ײַַ ẘᴢḽẓַײẇᶍ ∫

Åὑᾄ ᾎσ ḽ83Ὺ 143ѥ ỵײַ ‒ ‒ᵜ ֪ε Ệ῞

ᶉצ ẘѹᾎᵘ Ṋ

ỶṊ

PM2.5PM10



⅔₭ӳ ╟
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Å ὑᾄ╟  α Ӡḋ ḟרṔβ

Ɋ 25ẙӳ⅔Ẓ 840ẙו⅔ ᾎ ᵃᴄ

Ɋӳ⅔Ẓởᵜ⅔ᵔ

Ɋו⅔ ⅔ᵜ

Å ὑᾄ ᾎ

ɊӗὊ ἷᴆ ὕ ө

Ɋӳ⅔Ẓ⅔ᵜӳḔ℗⅔ὑᾄ ᾎᴧѬ0.156g/Kg ⅔ᵜτ

Ɋו⅔ ℗ ⅔ὑᾄ ᾎᴧѬ3.243g/Kg ⅔ᵜτ

Ɋ⅔₭ᵺᾁ ḽVOCַײᴝ ᾇ♆ᴧ80ή

VOCs



֓ѝ╟

Å ᾛ←ᵘ ᾎσ

ü ֓Ⱶ ‼σ ᴿѕ─₭ ᵻḑε ⱴNARSES⁴ᶙτ Ỉ₭

Ḙ₯ẇ ←Ḫ≡ Ệ Ḗ Ḗᾜ Ῑ ײַ ὑᾄὄ᷁♆τ

ü ֓ῦҙᴬ ᶅ ῞Ẕσ ἷᴆ ὕ ᾛ←ᵘײַ

ᾎτ

Å ח∟ ₯ẇσѕ─ṳ֓ḋ Ẉ ֓ѝ₿ ╟Ά ᾎ

Ὂ

/₮ ̂ / ̃

0 10000 2550 0 0 0 12550

9196 346647 27042 90000 0 0 472885

17709 459886 18653 1001000 501000 194 1998442

2970 65612 1211 96000 0 0 165793

2742 224430 4008 250000 2840000 0 3321180

0 26050 0 0 0 0 26050

қ 7637 438222 6852 1114000 918153 0 2484864

0 39000 2452 0 0 0 41452

950 149600 930 130000 0 0 281480

41204 1759447 63698 2681000 4259153 194 8804696

῾ NH3



╟

ÂḦ ԆẩσE= ef¦A¦h¦365¦10-6

Âὑᾄ ᾎσ῞ᶉצ≡ ḽ8ḱ ұѝԉ

83ѥVOCs‒ᵜ 29ѥPM ≡ײַ῞‒2.5 ε

ỆVOCs ◓ ῑῡ ᾢῡ ὑᾄᵻḑ

Â∟ח₯ẇσṳ ṔὝӖ6.5ѓḱר ұѝӠ



ᾌֿ᷂ב

Å₿ ╟ ַσᴝ≥ ∩≥ ≥ ḙᵝק ￼ḕӴ ᴓҨᴣ

￼VOCsὴᾣψ

Å ᾛ←σ Ei,j= efi,jÖAi,jÖ10-3

Å∟ח₯ẇσΎ╟҇ѕ─ṳҏ ḋ ѕ─ṳḟרṔτ

Åὑᾄ ᾎσ ԏᶙ ᾌұѝַײḪᶉ  ᵘ֪ ε ᴿ ᶁAP-42

ε῏ ︢Ḧᴾ♩ VOCsὑᾄײַ ᾎ



ὑᾄ╒ᴄ Ӂ Ὼα1β

₿ ◓ὑᾄ ḽ₦σ

ѕ─ṳ῞ᶉ╒ᴄ ѦᶁᶹṐẘὑᾄ╒ᴄMEIC

Å῞ᶉὑᾄ╒ᴄNH Ẉὑᾄײ3ַ ₦MEIC 176%εPM 10Ẉὑ

ᾄ 19%εԍӍ8 ₿ ◓ὑᾄ ӈ҇MEICεּגḽӬṭ

ᶳ҇-30%~ -70%Ѳ



ὑᾄ╒ᴄ Ӂ Ὼα2β

Ẉᶍ≥ẘḽ₦

ÅPM 2.5 PM 10 O3ַײẈᶍ⁴Ἠ

ᾇῺ ḃεּגḽṭөᶍᶇ5%ҧ

Ԓ

ÅNO 2⁴Ἠ≥ẘḔᶇ72.8%ַײ

Ӂτ

ÅSO2 CO⁴Ἠ≥ẘַ֪Ḕᶇ

40.7%ᵘ17%ַײӈӁ



SO2 NOxσ2003-2006Ẉεὑᾄ Ẉᶬוτ2007-2016Ẉεὑᾄ Ẉ֞ṇ;

PM2.5 VOCsσ2003-2009Ẉεὑᾄ Ẉᶬוτ2009-2016Ẉεὑᾄ Ẉ֞ṇ

ѕ─ṳᴖẈ₿ ◓ὑᾄ ᴩצ
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ὑᾄ╒ᴄḽ♩ᶪ Ᵽַײᾀ

Åⱴ҇ѕ─ṳPM 2.5Ύ╟ ῷ

Åᾀ ѕ─ṳ╒∆ ₭ ח ֭   ֭ єҊױ ֭

Åᾀἵѕ─ ₭ ₿  ᾛ’ַײᴦṴᵘӡᾂ

Å є ᶞש ὑᾄὔֹײַש♆ӽḪᾜ

Åΐ҇זG20ṣҹ ₭ ≡ ἒᵘ ὔӟ



῏ᾚ Ṝ



ⱶΎ

Åѕ─ṳ2014 Ẉᶼ₭₿ ◓╟ὑᾄ╒ᴄ ֹṩӏѦᴦ♪ҧі σ

1. ỶṊ╟σ Ἕṋ◊ ⱶὴᾣ▐ᴅ ֺἩ Ὕᴇε ζ ѧὸ ￼
Ἕṋ ‾ ╜Ά│ ιᴃ ԋ ֝ᶵἜ♃Ṫԏ Ἔ♃
֫ ṪӐ Ὴ ψ

2. ₿₯ᶳⱣᴓ σὟ ᶽ↔ ◊ὴᾣ▐ᴅ ֺἩ Ὕᴇ ѧὸ ￼∕↨ᶴ
ᴔת ὴᾣᵼḒ⁄ ιі╤Ṵ∕↨ᶴתᴔ ὴᾣ ӭӉιὴᾣ ᾭ
ℓ⁄ḫψ

3. VOCsσ Ṫקק ўVOCsὴᾣ╧ᴣṪẑᶶ ιᴅ ￼ғᵝὴᾣ ᾭ
љḫ ὴᾣṮָᶿᶽ



1. Ấ ṩᶉỶṊḦ ᾛ←ὒ

g/m3

m/s

z



Å Ḫ ᾛ’

1.ԏᶙᾜṩ ₡αᶉᶡấ ᶉᶡẤ ᶅᾛᵺᶩ ᾜṩβεԏᶙṩᶉ

2.ỶṊᶇ ҨᵷṴ≡ר σ

₯ẇσṩᶉᵹᵔ ꜛ Ṵ

ᶗּבσṩᶉᵹᵔ ꜛѕᾛ5 ẘα῏ ~ ᾼ≥ẘβ

ᾼ σαשᶞorṩᶉᵔ βᶹ ẘ

3. ᵆҨṴ σ ᴧ  Ӈεᶹ ᶗּב ẘτ

4.ừח ‒σ ᴧ  Ӈεᶗּב ẘ1mε֜‏ӾᾌṂỶṊᶇ Ҩᵷ≡ר

5m

4m

20
m

3m

20
m

ת ת

ת

0.5m

2m

6m

̔ =̂ - ̃¦ ¦ ̂ ̃

1. Ấ ṩᶉỶṊḦ ᾛ←ὒ



1. Ấ ṩᶉỶṊḦ ᾛ←ὒ
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Ấ ỶṊ ̔2016.10.12-11.11

̔ҬḤ ̂ ҍ
֜ ̃

ҬḤ ̔

ת ̔ ᾣ ת



1. Ấ ṩᶉỶṊḦ ᾛ←ὒ
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Ấ ỶṊ



1. Ấ ṩᶉỶṊḦ ᾛ←ὒ
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̔ ҹ2-4 ̆ 4-6̕ל ̆
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2. ỶṊḦ ᾛ←ὒ



Ô

1.3 ̂Һ ȁ ȁ ̃

2. ת ̔

̔ ңᶷ

̔ ңᶷ҉

̔ or ̆

3. ת ̔ ѿ ᵝ̆ ̕

4. ꜚ 1 ̔ ѿ ᵝ̆ 1m̆

‰ᾣ ת Ȃ

2. ỶṊḦ ᾛ←ὒ



2. ỶṊḦ ᾛ←ὒ

36

ỶṊ

̔2017/2/13-2/17
̔ ̂2/3/4/5/6 ̃

ת ̔ ᾣ ת

̔2016/8/1-8/30
̔ ̂ - ̆14km̃

ת ̔ ᾣ ת



3. ԏᶙṩѝשVOCsὑᾄ╒ᴄḦ ᾛ←ὒ

Ỗ←σ ὍԐᶚṪў ∕…◊ι זּ FTIRḾṪў ᶟת֫◊…⧵

Ԏ∕…ὴᾣVOCs⸗ề ὴᾣ ￼ ╜ι⁞Ὧ⸗ềⱶ ᶈVOCsѧᴉ⅝ι

Ҩ VOCsὴᾣ

tVCDFlux jųjiji, ȹ= ,,, VV
j

ὴᾣ χ

ѭὴ ᶟҨᶹіת ᵇ∕…↔ӌ￼ẽᵠι Ẃ ᶀזּ ᶟת ᵕ ╜
￼Ά│ι⁞Ὧ ᵇ ιֶᾸ ֧ ᶟת ￼Ṯ ệ֜ ιᴏ

₮‪ Flux-FluxFlux =

FluxiιjҦ i ⱶ ᶈ jѦΘtῊ ԓᶈ Ἀ і￼ ιV ιjѭ ι
V ųιjѭ ᶘ ҈ ֫￼Άᵇіט ιΘtѭ⅛‍╜ ￼ ֫Ὴ



FTIR
Ә ̆

2016 8 21 ͘8 31

2016 9 2 ͘9 3

2016 9 8 ͘9 9

҉ ȁ ԋ ῖ ҙ ̆ FTIR ҙ

№ ῒ VOCs ̆ VOCs

Ҭ ץ̆ VOCs Ȃ

 

ԑ
 

ҡ   

3. ԏᶙṩѝשVOCsὑᾄ╒ᴄḦ ᾛ←ὒ



3. ԏᶙṩѝשVOCsὑᾄ╒ᴄḦ ᾛ←ὒ

39

C2H4 ԑל C2H4 ⅎ



4. ₿₯ᶳⱣᴓ ὑᾄḦ ṩӏ



41

ᴧѕ─ṳ‗⌂₯ ≡רᴓấṜצ֛

ᶇ ≥ ₵ ֳΩ₵ Ω ₵ ₵₭Ὲו SBRᴥẓ

₵ צ ᴜ₵₯Ӌ ₭‒ᵜτᵂ₉ ₯‒֪

ῷ ≥ẘ

4. ₿₯ᶳⱣᴓ ὑᾄḦ ṩӏ



ᾒ ҏ ҟ Ӥ ῗ Їᵜ

Ӕ‼

ᾒ A380̔ үLTO

ғARJ21 ҅ КК

ặ׀ ῡ₿ ◓ὑᾄ Ṕ

ᾒ Ḧ ʃ

꜠

┼ ʄ

҅ ЕҒⅎ

ɻҒ LTO

⌡ɻҒ

5.€ ῡ₿ ◓ὑᾄḦ כֿ



ᾒ ῞ כֿאָ εẤ ῞ᶉײַצᶡ҇ לּ αLTOβᵔῙַײῡᶊ ῡὑᾄᵻ

ḑᾎὊẒεᾭ︢LTOệ♩ᴾ ὑᾄ◕Ềεὡײַ₡ їᵂῡᶙḄḳӋ Ӌῡᶙ

ὑᾄ◕Ềײַ

ᾒ אָ ẘσṯḡở כֿ←Ῑᾛ׀אָ ᵘἆῠ Ḧε︢ײַ ҂ᾎὊ ₱

―ε₇ấṜјᴁџ Ṕ ѕ─ῡᶊ ᵼ ᴄӇַײḽὓ

5.€ ῡ₿ ◓ὑᾄḦ כֿ
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6. ᶡ҇AISַײ ᶼ₭₿ ◓ὑᾄ╒ᴄ

ᾎὊὓ
ԃ

‘

Ԅẓ

╒∑

AIS

ᾎὊ╟

ԎҤ
ᾳ

ỗ
ᾭὯ
ẓ

Web 
Services

ᾎὊ
┌

ש

Ṫ֙
ḧ

ὴᾣ
╜

ᾭὯ

ԎҤ
Ẕּז

ɚ

Ḕ
ⱴ

Ḕӳ ᾎὊΐ
ז

ᶢ҈╙
Ẫ
￼ḫῊ
▐║

ᾭὯ
ḕ

Hadoop

Spark

NoSQL

ᾭὯ ᵙ╙ ί

ᶢ҈AIS￼ ᶽ↔∕…ⱶὴᾣ▐ᴅ ιӔ ▐ᴅ ֹ⅛‍ ￼

ḫῊὴᾣ ᴣ ιѭ ѕ ᶟת ὴᾣίֺת￼ꞌӾḫᾼώӗ

҃Ἡ ᾟ



╒ᴄṩӏṜῗ



ѕ─ṳὑᾄ╒ᴄѧιᴱῶTSP PM10 PM2.5 SO2 NOx CO VOC

NH3 Ẃ ⱶ ψ

ᶁὑᾄ╒ᴄѧι ᴰᶹ 250 ⱶ ιץὐ ṝε ◓

ῶ⅜ῶḱ∕…ⱶ

╒ᴄṩӏṜῗ

1. Ҡױ Ҽ ₿ ◓╟╒ᴄỴᶬָᶹ◓ ╒ᴄεẤ

VOCs ֪╒ᴄ




