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Abstract: Based on the forecasting products of Community Multiscale Air Quality Model (CMAQ), observation of air
pollutants and the conventional ground meteorological data from January 2007 to June 2010 in Fuzhou City, Fujian
Province, China, the models were developed to forecast daily air pollutant concentration for various weather systems by
statistical-dynamic forecast method and multivariate linear stepwise regression. The models featured both CMAQ forecast
products and various other forecast parameters. The results showed that there were 7 weather systems influencing Fuzhou
City: continental high, subtropical high, shear, warm sectors convergence, upper trough, typhoon and tropical convergence.
The air quality was poor under the control of warm sectors convergence, upper trough or continental high weather systems.
In contrast, when Fuzhou was under the control of subtropical high or typhoon, the air quality was better. The p-value
associated with the forecast functions of air pollutant level was 0.000, so the models were statistically significant. The
models were tested on the air pollutant data in Fuzhou from June to December 2010 by back substitution. The forecast
accuracy of the models on contamination index level of PM;, reached 71.3%, while the forecast accuracy on SO, and NO,
were 100%. The comprehensive score of daily air quality forecast in the city of Fuzhou was 88.8 points on average.

Key words: CMAQ model; air quality; multiple regression; forecasting model; Fuzhou City

FR SR RS DURSERFGOIR (PR 0T ) LA 28 T i, an v R B oK
A BTG TG Je i AT, 20 4D 60 AEAX ACERET FATWE I ()30 T 2 A0 A 5 TR A
S 2R R JE A KRS G BE I G vk T 7 AR RS 5 R A IR T 1B AT PR R, R B HH R
YLl R B TR G B (2 2 06 Bt s i PR vk AP b AR S R B T A I
R LN e LR T E—
ARGBFIURAIE BB LI SERIIBIE - b g g s emaoroooonsiit s 1 v
fitl GEBA R e S TR R A 34 (2010J01243) A8 LA A% 7 2006 LEFFIGN S GBI LW 0 3E 4
ARG YL PR (1) A A A TR A0 V5 G AT i H (2006K05)

OSBRI S g A T 2 T4, 80 * SUEME#, LR, bbehen_2005@163.com




10 3

MRS BT CMAQ ™ i AR M T 28 UL TR R 4t

1745

AR AR 2 F0 K0TS YLk TR A A TR R 4t
CAPPS "1 UL [ Ay 25 AN XIS % Hpo R E A5
W) s AT AN S AR R B R
BT RERmER R R G W ERMANM YA
1SC3M 1T R8s AR R A R B R L
UAM!' RADM!"™ cCAM,"VFI ADMSPORE R 45
WA vh 5 [ PR R R R A 1) 5 — AR 2 A
A Models—3""2 {E [/ Ay 1 I B 8 A T2 .
Models—3 19 JUZAZBX MMS . 15 BeHER
B SMOKE 12 JUEE A it A5 CMAQ 3
FBOY R HAZ O A A R AR, CMAQ P,
H AT E A Models-3 £ 3= 2 T~ X R
JE PO I T, N P 3 T R RO g 23 5,
B POUARGE Ah T i B B ] SRR b S v A 455
I H 52 ) BECAPEX i3 H, i 2 vl CMAQ
P S T b i R R M X 5 I ) TR
r SN E R RETEE G NN YNt e 2
PR RS i 20 v B A% R B AR5 O g
BOHLE, 5B T b X L 45k iz 47

M T V5 Gk AR A AR e L5 A%
S R I HITRE T — R A5, [ o
Ja gl B T o R B X CAPPS1-3, H i
CAPPS3 & # Ak 45k iz 47 P70 A iy +
CAPPS3 7 Linux #1248 MM, 7% 4E Linux
F Windows & 4 [ 18 3 oy 35 09 A8 4 K i, 7
S Bl 2548 F v — s AN, DR A R H
A P E A SRR R E KRG LA
TRE CMAQ Bl =i, B MR CMAQ-
MOS Bl J3-G5 45 & 0 5, 25 & s a4
IR VAT 10 72 00T St 0 Rk R 0
TS D3R T 2T CMAQ AR 2077 il IR 3k
T 2050 R AR TR AE 0, AT N7 — 2 (S
N R 25 TR R 3k T 2 A i P AR 2R

1 ERERE

TR

ASCAE F R HE CMAQ AU TR ™
FARMITT 3 AT AT IR R} LA K b i <
SR BRI TR 4 2007 45 1 H 4 2010 42
12 H, A 2007 4F 1 H 2% 2010 4 6 H 170k

1.1

ATTRBER EN7,2010 4F 7 H~12 HIWZEREAT
TR SR R 56

KT G TR B A M T B0 45 M Nl v
) PO b 3 (119.2989°E,26.1092°N), 48 [H 3k
(119.3189°E,26.0792°N) A1 Ifi K %% (119.3033°E,
26.0394°N) i) SO,+ NO, Al PM, 03 B K35
By 1 B0 e R I N BEOARE 1 12:00~
2 H 11:00, 11 X 235t E HIE A X 3 ANl (1) 5
ARAFEIA.

MRS 7R A TR TH 42 T,
FENSIE R FXHEE. #E . KIRIE.
WG B KR ) H (R K BBUE) ek
i A IMERIRRAGE 22, LA & 24h B, AR 5
mos K. H RS BRI TR RIAS R A5 2 1%
K (/)N R — 5% R ) Y 3 R W i BECA | 1 H
12:00~4 [ 11:00.

CMAQ Fix™ it HE K A L PR, A%
R EZH G0 MMS BUE TR 6, A
P41 NO,,CO,S0,,VOCs 1 NH; 3K [ 35 [H 4k
B 4 K 2 A BRI X IR SEE I 5 0 1ox 1o HE B0
B EARVEFEIE) NO, il VOCs K43k GEIA
1°x o4 F R B A 4 MR RADM2D),
BER 08:00 IR, TR AK 5 FhiG G4 (PM,,,
S02,NO,,05,CO) I B2, Tk A7 24 2k 66h, HI
EIRH 14:00 55 4d 08:00 it i B Herp
08:00~14:00 I KRR 3 A€ W B BERE 6h Hirth—
DR S AL 5 Bl Gk FE 1) 12 AN ORI
3d FIPIAE 2 Tl 00 90 A0 45 4 18 %44 11, 2 )
oy HEE N 3ekm AR T A5 R 2l Jn Ak B4 1 2
0.5°x0.5° P A% b A FT LA A 1 ATl
08:00~X H 08:00 FRIFHR ™ it E Ay A5 it 1 1
B4, 1 2 5 S E AT X b o A
1.2 CMAQ TR ™ &b I 18] P A1 R 52

B B AR M T2 4 R Y (118.38~
120.52°E. 25.27~26.65°N) [t I A% 4 AN £
CMAQ FExHUE ™ i BE Rk T i CMAQ il

BRI R AR RO DR AR B0 fEL A I TR PP 47,
Llk 4 SR s BERHK AP (AN B 25 £
HOMBE- A 7 51, AR CMAQ B 12 i s



1746 i 7 S 32 %
TR R TV — 4634 77 25 NMSE Sl M
e _ n-1
s . NvsE = (2SR A =| | R A m A
q :
Mn—l
b Cp AR, Co 4 S IV 2 (i, NMSE m
(T 0,50 WAL 15 S0 i Ry & 25 SR “
U4 AR AR SR AR I 3 R 0, b W R E=| 7 | R Mg

JoEE HIAE PP 5 AU A R R S i (B 1), A Ui
[A] P A% 20 CMAQ A 2O 3l 1 B TR i

F1 CMAQ BN Mg RS =T RN ERL
&R
Table 1 The comparison between grid point values of
CMAQ model products and actual value of

pollutants measured
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Table 2 The classification of weather types influencing the city of Fuzhou
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Table 3 The air pollutants concentration under the influence of various weather systems (mg/m°)

SR PM,o SO, NO,

P PN WeME FEIME [ONE! M ME FHIME WA WM

KB 0.073 0.262 0.009 0.020 0.102 0.003 0.045 0.145 0.011
il FAy v 0.060 0.120 0.018 0.016 0.068 0.004 0.036 0.064 0.014
ZIEA 0.059 0.197 0.009 0.017 0.062 0.003 0.045 0.100 0.010
A ey 0.098 1.034 0.015 0.024 0.090 0.004 0.054 0.108 0.011
[Tt | 0.077 0215 0.013 0.020 0.099 0.003 0.053 0.111 0.011
B 0.042 0.121 0.010 0.011 0.034 0.003 0.028 0.059 0.010
Pt oy 0.059 0.361 0.018 0.015 0.049 0.004 0.032 0.067 0.013
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Table 4 The occurrence rates of levels of various air pollutants under the influence of different weather systems (%)

e PM, SO, NO,
KRARG

I 2% 1§23 BN 1 % 11 % BN 1% 114 BN
T 28.8 685 2.7 95.6 4.4 0 93.2 6.4 0.4
il FAy v 333 66.7 0 99.5 0.5 0 100 0 0
ZIEA 458 525 1.7 97.9 2.1 0 96.6 3.4 0
A ey 189 724 8.7 92.1 7.9 0 88.2 11.8 0
fteati] 206 645 5.9 94.6 5.4 0 88.7 113 0
B 776 224 0 100 0 0 100 0 0
Pt oy 50.7 464 2.9 100 0 0 100 0 0
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Table 5 The predictive equations of daily mean concentration of PM;,, SO, and NO, under the influence of various

weather systems
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Fig.1 The observed and the simulated concentration of various air pollutants from June to December, 2010
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Fig.2 The scatter diagram of observed and simulated concentrations of various air pollutants from June to December,
2010
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Table 6 The results of back substitution test using

regression equations (d)
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2 112 122 90 32 20 738 2
PM;
3 3 3 1 2 2 333 0
AN 184 181 129 52 52 713 3
1 184 183 183 100 1
SO, -
NE 184 183 183 100 1
1 184 183 183 100 1
NO, -
NE 184 183 183 100 1

3.2 HIHABTIIR Jyidxt b

L A T R 2 A o TR 1 T B e
WAE T e PRIR AN T 28 96 TR A1 45 45, i 4h
I UAE3 513 T HUE R B CAPPS1-3,%
JE AN S RIE AT A CMAQ-MOS i
IX 3 R FRAR 7 V5 (0 TR 45 SR PV AT 0 L, 2
#* 8N 8 AL, H AR A CAPPS £k
FHEG,3 R 7 V2 KV 3 5 RAH 22 A K e
YL TR AT G I E A% 5 T, CMAQ-MOS
21 IR 1E A 56 24 2 v G v TR RN B TR
T CMAQ-MOS i AR21H 2% & T 3 J1EH |
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Table 7 The scores of air quality forecast under the influence of various weather systems from June to December, 2010

TH NG Bl R [iheeti:] BRI ARG B PiE A =
FEAEL 70 39 16 4 15 9 31
RESLETi 90.3 92.2 87.5 88.9 86.0 81.3 85.1
AT R399 5y 88.3 89.2 86.9 89.1 88.3 82.6 83.1
*8 LIRS RENZREHEMITS 4 it

HERXTEE
Table 8 The comparison of different forecast methods on

accuracy of contamination index level and overall scores

TR SO, % NO, 2544 PM, 0% V5
EHR%) ER%) EfR%) 4R

CAPPS3 100 94.5 70.3 88.8
TR 100 100 65.9 89.5
CMAQ-MOS 100 100 71.8 88.8
N 4K TR 100 100 74.7 91.5

BoF— AR E AL Models-3 A T
JBE SMOKE B8, 71 HE IO A By 3R B 1
R AT 5 3E CMAQ R PR = b 8 -4
PN TR Bl A R B — B S 2% = L
[Fi) BN K 535 G 20 BR) A 5 4 AT 17 0 4 JROR U Y i
ATV T, £ 5T 1 CMAQ-MOS FE7Y B iz e
AFRARGE R 15 QD8 BORHE, ik 25 1 A
A — VBB — o IR e ) AH i TR
CMAQ FEC TR ™ fib B, 128 B 1R 7 i R EAS ) 3R
3, i A% S (B i B &5 5 0 e T I 255 SR
PR —F X CMAQ-MOS #iak it Tl AR &5 B Ay
S, R BEAR S AN R R A N iR
JCHE () 50 AT R AE S TR 45 AT N AT 1E K Af
TR A% VE o 3t — 4 i A, CMAQ-MOS  #5
TR (1) PN FE (R 52 BIRE AR B0 24, B 2 9 R} )
8] 7 S AR B8, %55 Yy T 7 R ws AT I, LA
A ot &5 A AE A Ja Ik 85 A Pl A h oA
Wt 56 35 A BLER A 2 L8 T A TS R Bt
Bh ORARES AR i AT 2 AU R TR, (A
R SRR PIR K7 B A, A R T A e —
RN, LSO R R 4

4.1 FEMARE T RS R G5 A KR v R
A R AR BRKAR G s, B R
PR A 7 RRAA.

4.2 (ERRIXEE A i SRR b v R AR A
PN AR 2 A R AR 22, il A R R R £ UR G
S I A P T 1R 25 ST S B U B v I B S
5 RIS AZ B A6 7 Vb AR R A R, A AU R
2 LA 54,2010 4= 3 H 20 H~23 H /2 )L
R AR N T 85 A BRI — IR AL T Vb AR R AR AR
X AERA RG] R PM o IREEIAR T A SA
5 I LIOK (1 B KA 1.034mg/m’.

4.3 H 5 B BE TR 7 R E A I
P=0.000, 5 A7 G5 1127 55 S0 L2575 G2 P 1 i
B P FOULI AR 5, — 3 IR AR A A — B AR G
ZHUHE 0.5554~0.7084 2 |f].

4.4 FIFETINT 2010 457 H~12 HHEM &35
PR P AT PR SR [FIARAS 50 B 800 PM
(75 B F) B 25 PR IE AR IR B T 71.3%, 4
SO, FINO, [ 253 T IE A L 2] T 100%, H T
LRV T 1i5 88.8 47
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