FRRIEEIZ | 2018453 )

VST

IR, R, #

w2, B, AT,

(LA TG O, FRERREMN 3500035 2. AbRt BRAIH R AR AR, JL5T 100085)

A DT R RAFTEMN M, R A

HEGQMNELS 2 AR ERBERT I ERAR, BB TERIRT AT HENTHRE, BERT
RARELHAEAMENSTRAR LHSMRTEAE (IkmX1km) HEIHE, AHEFT
BAARMECE TR KT ZREN S HE, ARARTERTRMERASRE TN, A%
AT R R ERG AR BAE, ANTARHEERBA R . TRUTRBEFG 5H R

[ Z] AFRECAZAMES mvdkai b, RAZH®,
[Xx#A] BW; RARE; LHBEL; BUFTR

[ E 5% 5] P456.9
[xwiriRa] A

AETHREX T i T AR 20, 2458
B 10 R4, M7 — KM AR XER kR
FEREUE R M, BUE R TR SR A R 5 3
IRVORFI R BTk, I HERA IS Ry S g
BRI . I ELRIAE R, 2 kR
&, B/INRRE— 0 3km x 3km, XTI TT R IR
JE AT 22 B R TO B R AR AL T T, R I 52
B A0 BN 5 R P SRR PR A, ME USR] S I 150
Tt .

GEH TR AR YRR T, Ed
AT R REESR AT N 0 77 3, R P S B s S
PR M (B S B A R TR SRR, A
A—EF MG RER, TR %R Z M AR A5 e
Pk FEBEAT TR PRTIO, 5 AW A R M T AR e
T 22 2l 0 A A S I S R SRR R T
it R R AN GRS A R B, — /NI I8 U AT BR AL
BRI R, AN RESE e SR NI TTVE
o R, ZHEEHER., ZEiia, N A, IR
W AR A SR E AR RPN, B IS
SJHUEAL, W TARBEN SRR EREE . F
I, A7 Rl A ISR AN RE e B . AN EUR B A
T B2 T B O, BT RORS A A SOR DL A
H A —ANEA R LA eS8 R T . 4Rk, B
BRSNS IREE AT H# A, AR R A5
WEEARTIAE, AR, TREE . EERM.,

HAETH . R ARHETRIIE (2015R016 ).

«AEETA: BIER (1979—), 5B, RPN, FENFIRTELGIT

[x=% 21 16746252 (2018) 03-0099-06
[DOI] 10.16868/j.cnki.1674-6252.2018.03.099

AL (POL). B sl o Ak A2 (AR &5, 3ok S5 4 BOE Sz e
T A AR A, AT DA SR SRR kel I T TR I
ek 2,

ARG LA ISR Y 3 T e AR M T R R, fEE
B EE S EA B, SRAZIIEE. mRl. /NG
g T I, IR REIR TS 2=
SRR TR HOR, BT A SR R SRS
WER STIRT-5. FEHEH SN 2=
JREEEGE, 6208, BN (1R ), POI 4
ETINER -3 L N biwip ke &2 A LA € i N €
PR S Bk S B e s SR A R R, 52
I AT AT AR B (1km X 1km ) BIE SR, =2
MBS AR 4 I T 2 R EMRSS . b,
RERT IR T 28 S5 Yo & R R T, A4 ATs e
RS EERE AR, TR A B e R B S gy,
AT R TR B 51 S,

1 BT
1.1 mFE N Rm s

RRUEECHE AT L R AT EE A, RIS T R SR
PR A, FERGE X I INATis 1 18 AN INS S i
WAL, 25 H0A 18 2R BRI AT A0 T B it o5

A, HAERRHSE SR 8 A TR S 6 4, SRR
WENE A PEES A 200 ~ 1 500m.,

2 U R U 4 0F 58, E-mail: hugh@fjeme.org.on.
e 00 «



HIEABASEE | 2018 455 311 | Vol.10 No.3

1.2 FaERBET

DAt S 7R3 M 2 OB B S RS A L A UL 7T
W EAEIRRNR . B EE . IHRSGER .
T R AN 7R N 2 A AN RO, BRI S5 P
1

G NEARREAR . B R HRSHER
NSRRI H RS AR

(1) HakH=

A R B e 3 A R G SRR BT &
P e, GFRRSRHIE, OB AL, AR
BIAHAE . B AL POT AHSCAFE .

(2) BT

FIRRNZZRE] . s BulEuRiv s, WEuRE
B SRR S | A B T A

(3) SR

R RR TR, IBRHEEET
KRB LS BRI T 0 AT, B ARERTz . X
YU WLasE ST AT S5 7 3
(4) B E
BN POL, B MEE, INEETRE. IRH
RAETT TR A, IR ERTBAL, IR
RN SRR S TR AN AE2s U
AR b, BRI E, FERAILEE, i
SR S BRSO 2 R AR RTON .

(5) RRIHE

LI RIS ST AR LR A> a2, A3 AT
r GIS MU B, X3 U S il A . Zeit oA
AR T 25 SR T BRI B JR s s Lo Xt

¥,

l
A,

N/INB S35 I Y O RS
PP

2 REXANKERA

ARG RS, R T ZREAKER ARG
M STRAHEN T, EEEAE LR EOR . W
RIS EHEOR, HIRIZHEOR . BT S EA
RAHURTTIE RS

2.1 RS A

AR5 R G R B AR SEB A Bl AR kg (A
LIRS, (L EARS, BRE AN, 28
STRE/NEEE ) AW EBEETE, SEREUERPE
e By ARG R A I A SR IR R R IS A TR
ST U INBIAE 2 B, B B e SE 10 AT 45 8
Bt b, SR AR KA Ty 2O BRBE 23 S PM,s. PM,.
SO,. NO,, CO. O,. & &, % & ik 7 L i 7 24 &
BT, B8R A2 i I AR 2 A B 4, D E3E<SSW, WT
SRR PHAE AL du s AT Lk i, B TC R L I
A RE. Hf: O PM,s. PM,, SR G HUN 0
B, W5 E 0~1000pg/m’, & H PR 45 51 h<1opg/
m', <20ugm’, PR <Ipgm’., @ S0,. NO,. 0, %
F HLAK 2540 AT R0 5, 0 575 Bl 0~ 500ppb, A H PR
<5ppb, 4F#EF<0.01ppb, iR [ [A]<45s, @ CO %
F LA BT ik I &, 0 =0 0~ S0ppm, A% i FR
<0.lppm, ZFHER<0.1ppm, MR HFA]<45s, @R
B —20°C ~55°C, AR < £1°C, OMENEEHE
5% ~95%RH, 7THFE< +1%RH,

il RN R BT e

* 100

RRRLE

”””””””””” o 7 T

o wmeew || mmew | ek || seomdi |

I w0 BRI |
EWHIE

v g | [zeomm | [ | [z | [somsw | [ oz |[nge

wiminge | | gaomwa | | ek || g mamd || it || A
WAL

Bl et Bl T

BRI

i) gt BB Pt SRR
HRSAE

RAUHE || CERRHCHHE | | ARBSMHE | | BOGHIE | | PoDsmasE

M1 FAREERE




CARSH A itz Ut bR e BetL S e | wlite, BE JR, ®1 ff, 5%

2.2 WHitEMRALEAR

W TR — N EER, SR EAURREE TR DI T
REE, ST ZE. BRI, R, MRS RA
PR R LG T LA T T D T AL AT E B IR
FoR . mRU AR A AT R, DU SR R AL
FARGES, BT A4S R RIS
BEB T I HAE . T RS B AR S PR T B O AR
R, HEEB Ak W,

R AR TR TN S R 23 A5 e 0 sy R A S FSE R
i E R, AR . JERREEM . POL A . RG4%
R B S A, RIS Bk kK
RIS DGR, ATTHERT HEE AN T 40k,
FER SN2 SR A B,

TR HLA 2 B] Jg P A B ELA B R 5 S
TEREN, I B AR RESE , TSt T 4mk
BRSNS i, MR REIREE 2 TR

BRI R ST, HASE T A A2,
AT GEET GPS AR ER B = A as A, @
T b 1] e B B o U ok B ) B P R, B AT
TAEHIBE R EVE R B ez S, RIS A i = 5 |
DA FELHEIT I RIE

IR A DX I B A A [ B (8 i — 25 S U
ik, RTLIAT RIS, —2S e MR e, il il
[EITARE, BIANREE . WA, FHZERE, XL danr L
MRS E SRS [P E R I H k. 5 —28 23]
JEIEEE, W POI 25 B, JERE I, XL T L

MK POT it P e AR o 2 SR G0 3t o IE 7 A O 7%
WIS, XA WA AR IE H 2 S AR AT Y
AQI BHAE I, IXMNRFAEE A S KT A
HIRREEAE NI ZRER . (H T st S R, TR 22
RX—HR T AR 2, SR AR B3] T
ANNFRZE R FETHHERTER = . E e AR
Hirekds, EEFAELD BN SIRE A, —I2
ST AN 2EE, TR — M=
SFEMNFEN, 73R TMHETTMEA RIS
iy, ATWREARA RS RAZ R, A
M AT AQL AN AL A AR IR A . T ARIRIZE
55 (41 NO, 1 PM,, ) HISEHIRIZANE, PRI ERE
NIRRT

e, AR DR B 52 M DB v 54— A I A% ) o
fEo [RIRFZS[ARFAE (40 POT FI43 A1 ) MBS Rit 5, IR
FHIEMUE Lt 5, AN A2 EAR S A RHIE RS TR B BRI
PRI 2R R R R . W T a— DS, R
JRMERVEHE RN P43 26485, 23 (R MR YRR R 25 1]
G2 HT I sE s AR NI A AT L, T AN
AR — IR GG R, A AR A3 0T R AR I S A A T
EEI
2.3 RAHEN AR

AT ARTE A AT A PR R a1 Y H
SREEST, REIRE B ERE OIS, BB, &£
Lics e S 7 W L ES NN N [ a2l B
AT e T8 A PR SR BB S 200088 . IRAIANN A5

SR AERE

< FARTE << NS << A <

BRI PR < R |

[ A ) |

e T T e— - Wb 437 p—_— i

—ARARIC A (ANN) IRARICEE,  ARARIC SR (CRF) AR :

| Y, S E

E R inE S F R ! |

5[% i i ! | !
i3 : = . N VAT POI/ AQU/ : |
i i/%“//“ﬁ//m/: L/ wm [/t |
B : S — e X | :
- oo IIICoIooIoIIIIoIIIIoroIooIIIIoIILL _'_'::::::::::::::::::::::::Z::::::::I_ - __4'

LI IRU PO/ 255 i ) 5

s ol B ;

HPEI DL -k !

B2 WhitEREERE

« 101 -



HIEABIAEEE | 2018 455 3101 | Vol.10 No.3

B, DBV 77 208 B A AR B U = 7, 5
BB AT AN, ST R TR A 5 )
I R 2 ANERE, o as (AR IR (A2 /> 28 50 B

3 FAEVRKEITM
3.1 FAIhREKI

PATTRESRSAT RS BOR, AR FE SBT3
WA TR SR S TR (RRNRTE) REF
BURERIT A . HEIF-6 CafeErm A PRsE ]
ST RREIBAT

BATE RIKB| T WA AT F A

(1) SEBTIIANRLED] (1km % Tkm ) BT
PRSI TR SN, SRRl RUBE Ftfobr 2 5 S
PERARE o

(2) ST ET/NTG . s, PR i B ANy e AL
BARIEE G, A5Gl R R Mt s A AU
I T R A

(3) SEHL VTR AR (ML R 1, Al i
SRR A E B P RIS N R A g5
IR AR SR BOA FE A PRIE s KRB AR 67 12 e e
A BERA

3.2 FELUBL SRR SR 1T

(1) 3 AT LA AT

AR 2017 11 H 1 H 212 H 27 HELFH ¥
TELJEIE 14, 3#, 64, T# DUAS/INRLSE | O keuh f ke B
FEHIIEY 14, 2#. 3% =AY/, /NI MR R T
THabT, ERNE 3 B,

SRR KA A T S E R AR5

LI ol i R A T NG B PML . PM,. NO, il
CO Y EEA—EL, i SO, YWEAFERIA B HRE . O,
PMEMRAE, H/ANESE 74 (R2ER ., HRBemiet i
AMES E/METTCURBL, /NS5 PM, 5. PM,, il SO,
/MBS . B EEUE, NO, F1 O, e AR i/ IME ]
Rk, CO NIFEEA—EL,

Ui K 3l i f2 LR i /N 6 Y SO, NO,. O, il CO
PMEREAR—ZL, T PM,s. PM,, SMEAEAEEEIA BRI,
/NS 1# (R, Rl s e KB S i/ IME
ATPAR BN, /NBLSG ) PM, 5. PM,, Fe/MERR . TRR(E
AR, SO, f/IMERHR .. FeREF S, NO, Fl O, Fe K (E
Fe/ MEIRAR, CO NIFEAR—EL,

(2) FEAIESE AR AT L

FH TSR B sR/ NG 14, 3#. S#. 6# RIFE—/M]
B, Ti/INRLE 24 4k, 8# TERIN—E, AT ERIEAR
HFFFE R A BT T B 7 S 28 SR e i, ks /AL
il 8# [ S E R 5 BT A WA HE I SR R T b, Ok
Ul ERI/INEYSE 24 3#. 4#. S# [RIEE—DIE, kN

« 102 -

TSk 1# HSEN AR S T e MASHEI AR BE TR T, WL
RN 4 iR WA (2017 4F 11 H 25 HE 12
H25 H) aTUAEH, Mg RS s g R el —
, HRHTZISE5ITENEMSERZm, g
RAFAE— AT E B, RS s A
WAL FE— 2N R0

4 i

AR FTAE CAT 23 R Ik R B, SR 2T
BE. R, AN RO A HEAT N, e
HrE I SEI A 7 s 2 U R R A s, A5 AR B
BEZEAL (BRI ), POL AR RSN TR B A
FEMEIRITHIRELE, AT T REOAREE S2 A
2R E A R, SEEL T TR (Tkm X Tkm )
28 TR HEN U, FF DARR T oA 7R e R T
P B R 9 T 2 A R S IR AT AU T AR S
[AGE

TERDRE AT ot i R L T /Nl 4 S e A T 5
AT RIS E R AL T e A — 2
SetEe DR R AR R M A 3 SR AR I
TN AR 2

AT /N TRt S 0 5 R ki B 5 34
LR, RIWEBR UG, BRENSRZESS
TR HAMSEN, e A TE MRk ERTE
FEIR BRI AR R — I 2 UMt

(1] AEJTHE , FROMI , X708 . T R s =5
BEPRIEE [7]. 2010, 36(3): 9-11.

[2] FB IR (9], BRI « R ERIARR , 2015, 40(1):
1-13.

[3] GOLDMAN J, SHILTON K, BURKE J, et al. Participatory Sensing:
A Citizen-Powered Approach to Illuminating the Patterns that Shape
our World[EB/OL]. 2014. http://www.mobilizingcs.org/wp-content/
up-loads/Particip atory Sensing.pdf.

[4] ZHENG Y, CAPRA L, WOLFSON O, et al. Urban Computing:
Concepts, Methodologies, and Applications[J]. ACM Transactions on
Intelligent Systems and Technology, 2014, 3(5):38.

[5] ZHENG Y, LIU F R, HSIEH H P. U-Air: When Urban Air Quality
Inference Meets Big Data[C]. KDD Chicago IL USA, 2013.

[6] ZHENG Y, CHEN X, JIN Q, et al. A Cloud-Based Knowledge
Discovery System for Monitoring Fine-Grained Air Quality[R].
MSR-TR-2014-40, 2014.

[7] TR, FhFIE . (F R AT SR (3], HERIE SO
2008: 1-8.

[8] NAHUM D, STEPHEN G. Information visualization[J]. IEEE
Computer Graphics and Applications, 1997, 17(4):29-31

[91 BEDERSON B, SHNEIDERMAN B. The craft of information
visualization: readings and reflections [M]. San Francisco:Morgan
Kaufmann, 2003.

TR seikE , B



CARSH A itz Ut bR e BetL S e | wlite, BE JR, ®1 ff, 5%

PM, ,(ug/m*)

PM, (ng/m’)

SO, (ug/m?)

NO,(ug/m’)

O,(ng/m’)

CO(mg/m?)

120

100

80

60

40

20

350

300

250

200

150

100

50

100
90
80
70
60
50
40
30
20

180
160
140
120
100
80
60
40
20

250

200

150

100

50

120

100

80

60

40

350
300
250
200 -

150

“
100
50

aw
-
'S
=]

I T
-

-

bl 0 e

180
160
140
120

& i

.
100 i ¥

| alem

200

L L]
-
T N T Y
. 8

O ERED ©

oG OO B

e

150

] -
H H
H :
i H

L B

100

®
]
-
H

P ™
o
-
i

-

lg %+ t{ i

RS CISEPH3 ESERHG EISKPHT BB SR HURl D2 EIHR3 Ik

B3 ZMH (&), WX (F) 5EG/NGEETEX o5

« 103 -



HPEEREEE PR | 2018 4245 3 ] | Vol.10 No.3

100

PM, (ug/m®)

SN 2E B8 —e— - 52 PHS

[.

ki bl

, I | il -
30 M1 TSR L Lall R TN T
| | | 3 | 1 |
20 (1 | 1 LU
10 | ’ T

2017-11-25 00:00

2017-12-03 00:00

2017-12-09 10:00 2017-12-19 14:00

100 ST - HE-T K
90
80
70 1 \
60 Wy
50 | !

I
;
40 - H 1’ 1
30 |\ . ‘,,| 1| UL
" jil| | i II|

PM, (ug/m®)

)
[ |
r,l'

20
10 (LR
0
2017-11-25 00:00

l]ll;l "I

a4 | ]
Ay Vil 4 |
()i |l ‘1 Ll &

gl
2017-12-03 00:00

4 b RN S SERR B4 SRR L

2017-12-09 10:00 2017-12-19 14:00

The Real-Time Refined Simulation and Prediction for Air Quality in
Hercynian Key Cities as Fuzhou

HU Qinghua'*, LU Chen®, HU Qian’, WEI Shuzhen', JIANG Dongsheng', HUANG Yanyan'
(1. Fujian Environmental Monitoring Center, Fuzhou 350003, China;
2. Tshinghua-Solution Information Technology Co., Ltd., Beijing 100085, China)

Abstract: Based on existing air quality monitoring data, this study established a refined simulation and prediction system of urban air quality in
Hercynian key cities as Fuzhou, using some multi-functional, efficient, small and exquisite sensors for monitoring and encrypting. The theories and
mechanisms of big data and numerical air quality model were also applied in this study. Using 1 km x 1 km fine-grained grids, the result effectively
improved the resolution of the Pollutants concentration difference among different locations in the same city. At the same time, this study also gave a
forecast of the growing trend of urban air pollution for short time period. The result provided meaningful references for finding out the air pollution
causes, to facilitate the environmental management and citizens’ activities.

Keywords: Hercynian; air quality; real-time refinement; simulation and prediction
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