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Abstract

Hourly ambient observation data of the first quarter of 2015 were collected from 68 air quality
monitoring stations in prefecture-level cities of Anhui Province to investigate the temporal-spatial
trends and potential influence factor of daily average on PMz5, PMyo, SOz, NO2, CO and O3 concen-
trations. Air quality index (AQI) indicates that the overall air quality level in Anhui Province is
dominantly good to moderate throughout the first quarter of 2015. Daily average concentrations
were estimated at 68.7 * 38.2 ng/m3 for PM;5, 94.5 + 47.6 pg/m3 for PMyg, 25.6 * 19.0 ug/m?3 for
S02, 30.1 + 18.6 pg/m3 for NO2, 1.23 * 0.74 mg/m3 for CO and 42.1 * 24.8 pg/m3 for O3, respectively,
and they fitted lognormal distribution. The air quality was predominantly impacted by fine par-
ticle (PM..5) with one third of daily average PM..s concentration over second-class threshold under
national air quality standards. With the increasing of precipitation and surface temperature, at-
mospheric contaminants (except for 03) concentrations appeared a decreasing trend from January
to March, while the concentration of O3 in January was significantly lower than those in February
and March. Air quality of the cities with significant development of industry and mining including
Bengbu, Bozhou, Tongling, Fuyang, Huainan, Suzhou, Hefei, Maanshan and Huaibei was more se-
riously polluted compared to other cities, and Chizhou and Huangshan cities were observed with
the least pollution.
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ABFFTUER T 2 16N 1T 68 Mk S AYAQL. PMzs. PMio. SOz. NO2. CORIOZN iR, it
Gkt T RIS EHHEN ZRURENENER. FRERZHE 20158 E —FEEARE
PR B RSN, PM2s PMio~ SOz NO2- COFI0; ) HI4{E 53 71°468.7 £ 38.2 pg/m3. 94.5 + 47.6 pg/m3,
25.6 £ 19.0 pg/m3. 30.1 = 18.6 ng/m3. 1.23 £ 0.74 mg/m3M142.1+ 24.8 ug/m3, HEXNHIESH M.
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1. 518

KA EfEEANIL L4 IZUkéEFiFD}MZMLE% Ha Ak 7 ARSI B, 9 Ak
IR ARG G AN 2 SR RGTIR[L], IO ML B 0 [2T RN AE T [3] 72 AR s, [ 3 A 7
INEREH, KA Gy ] B2 52 M3 it <l ﬁm[ﬂﬁéﬁ@ﬂ%[ﬂ KATGGAFAE I B 25 2 e, i X R
ZESFEACIOR TI5 Qs S L, 5 SRR R R B EMK. — RIS, K75 EYRIE AR
] g PR ANAL B, [RS8 BT 23 o B HE U — IR e %%Elfj(mﬁiﬂkétfif‘ﬁﬁ_’%ﬁkﬁ’]#{/\i%/}\ﬁ Je)
[610 FH T AN A X 38N A sh Al 2 48 0 R R AR FEATAE 22 534, (R E s Qe HE SR s 1l 6 B K1 22 R ROK,
T 5 305 A HE TSR AT B 25 22 P [7] . UG R Z A s a5 e iy 25 0 A 1 o — DN E B R R, Han <
R BRI HE S5 DR 25 AR B2 a5 e 4 BRI % B IR IAD[8] . RIS B TSR SRR, Sefb 2 OB
AN, T3 BTG YW H SRR o AN R [9]. Bl an i 73R B, AR 0 vT B 2 3 B IR IR B T Bk
[10].
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AR, FRIE AR 55 8 F I AR5 G R AR, AL G i S AT AR b X G20 e B AR
e DL BRI X [11], 102K 558 75 e v S CAARRURL P (PM 5) A B 25 Je[12], X/ K53l 7
ZRVE. 2012 FEREME T H RS EARME(GB3095-2012) [13], FHSEif Afi4E 190 £ M
945 ANELESIR I RG0S, HERN T S A = 1 v B M T A A X e B A
A5 TN 2 S5 G B 25 2 A B HRIE A B o SR, H RTER X A [ -4 X K35 444
PIFAE AL AR TE R ZE 57, — D7 TR B N 0 3R B K R0 G BB 2 A RFAE [11] [14] 8 = X4
SE JR il DX 35 B IR, S — 0 T, AR ORI andb s b AR, 2R R DR T AR AL
FHRFERZ

LR TR, AR AN ORE, TERMESETF KRB REN AR —, KRR E
PLIBAEEAGIRDL, AR 22 0 H IR K2 55 58 R o (DR T 22 3808 I K s Gk Fo A k= [15] - A
UEAH FAE 78 50 R 22808 16 IR T 68 Wl sl pi R AR IF S MR M B , R A Gk 40 A 5 R R
5 G5 G RO S A A, DA 2B RS Yt i R AR R A 4

2. BRBEM AR
21 MRRENE

B (RE 114°54'-119°37', b4 29°41'~34°38") s KT FIVERT, SYL75. Y75 Wiil. Wb, i
PRI AR BEE, MO 13.94 JTF T A, Ak aEEHmAN 1.45%, H 16 MrEUhg Ak, $E5
1t 2014 I IE N 14 6000 /3[16]. 4ZHbTEHSRKI 53, 4248 W] 73 e~ BRI . VO G mRR X L 52
PO B L X . PR IX SR R AN SR IX . S 8 TR IR AT 5 R X, AR
SEPHRIRN 14°C~17°C, 2L L A PSR EAR 7 A0SR s B A, BT PR K & 7E 773~1670
=K, AEzdtd, WIXZ., PEREEDRR A, BEEBEKEN, (HEEKER 40%~60% [17].

ORI AR, MHATA T RE K, 2014 44248 GDP SMEIZ 20,000 127t bh F, A3 GDP it
34,000 jc[16], HAEE—. “HM=r=k5 %5 GDP &MH K 11.4%. 53.1%#1 35.4%, ZHE IEMNEG I
W KB B E AR B TS ==\ = FHE . BEHSETTRE, M IAETE Y ) SR g, JtHE
TR DA %5 58 R E G JURHIE PR n) G R [15]

2.2. WHEHKIR

AR YK 7 EHE SRR T X 25T & $2 44 (nttp://www.pm25x.com/city/hefei.htm), FEIREE T 424 16 ANHIZR T
68 ANMEEL & 2015 £ 1 H 1 H 0:00~3 B 31 H 23:00 & —Z=E 2 A i =48 E(AQN) T 6 /N5 L5 b
£FE PMas+ PMig. SOz NO,. CO Fil O PRI A4, I rp & 173l By BN 22 R 4 A BE3RTH 6 />
M 2 A4S WM 34N BN 3 AN BT 3 AN AAETT 10 AN, LT 3 AN, MR 6 4. LT
34N Hfg il 5 A MR 6 A FEWITT 4 AN BT 3 ANMAEMITE 3 4.
2.3. BUBRSTHFLLIE

FTE BdE e HIRAT H M5, G FArHio N R 3 —K 24 h B=—15 e a B3R KT 18 Ma
TSR H B IR 75 TR A e di o ph A 28 3R 43 68 N3 A 2015 4F 55— 25 AQILPM,5.PMyg.
SO, NO,. CO Al O3 H ¥k B %4k 73 7] A 5956, 5956. 5905. 5869. 5956. 5954 Al 5955 /™. R4t
ARAF 0 H AW o AT A IR . IR E . XEIE R DL A B E IR E . it
Kolmogorov-Smirnov 7465 PMys« PMyg. SO, NO,. CO Fl Oy H B IR /3 A i K FH 22 {8 ik
J5E 2511 23 (8] 3 A7 Bl (Kriging eV, Surfer 9.0 H5Ehk) . FTA AHICME 2T ¥R F Pearson AH ¢ 142 4T (SPSS
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16.0 H15ERK), ATIR/K PN 0.01. AR T 5 28 0 Hr 78 IMP 10.0 158 /i
3. R5118
3.1. SHREBETRIFTE

AQI i & 2 B iR = SR BRI — N NS, FIHTHE AQI W LA #fl— AN X 3k 2= < i5 e
SREFE. 16 ANTHIX 68 AWl S 481 AQI HIAME Bn, 87.8% 1 s BHEAR T 1 2575 448 B (Hp
AQI < 150), HA )& Tt RS R0 s AQI Bdi 1) 64.3%, RIS T 2015 £F 25— 22 il #
RS R, 1 23.5% M0 W Sk T2 e g R BT S SRR R TR S AQI {E
101~150); 9.4%M] AQI ¥ )R B 2244 F BT 28 — MNP BTG 3.1%MEHR I~ A HE
B AV 2 MEFEEIEE S AQIE KT 300, MY mE S Y., AFE XA AQI AHIRFEAEZESE, ikl
TN A B 1L, A SRR AQI HIT 40%. [RIIN 2B A R BRI A IE . 8 LRI )
DA REVAT DAAE 3 T (AL S skl A ) S5 T 2= S EN IV RV L B B 3 (] 1)

3.2. 2EFEWMHASISRMBGEIHFE

SRELI 16 DT X 68 NI A PMysy PMyg. SO« NO,. CO Fll O ) H BIME I B ¥ 75 A 0 BUE S
434 (Kolmogorov-Smirnov, p {#4°KF 0.01), FLiH-HEAS 2142 6 Fiis Jed H S8 M E AR IIE IR & 551
4 68.7 +38.2 pg/m®; 94.5+47.6 pg/m’; 25.6 +19.0 pg/m*; 30.1 + 18.6 pg/m*; 1.23 + 0.74 mg/m> Fl 42.1+
24.8 pg/m®, JUAIIME 251 57.7 pg/m®. 82.8 pg/m®. 19.7 pg/m®. 25.0 pg/m®. 1.00 mg/m* #1 35.1 pg/m?>.
( 2)3RE 2016 4F 1 H 1 H s )38 (GRS & bR ifE) (GB3095-2012) F1 B i fi th PMys+ PMyon SO,.
NO,. CO Fl O3 4% H ¥IEWK FZ FRAE (240 FME IR IE) 53 5~ 35 pg/m®. 50 pg/m®. 50 pg/m®. 80 pg/m’.
4 mg/m* #1100 pg/m® A 80.6%[) PMys H It ik — 22 FR I, 1M 83.3%101 PMyo H S {E#83E — 2 R
i, 1M SOzv NO,v CO Hll Og HIAME 43 5ol M ik — G br itk B 43 301l o7 S0 s B8 19 9.0%. 2.5%. 0.9%7F!
2.7%. FANNFE ISR (PMos. PMyg. SO,« NO,. CO Fl Og) & H HAME FRAK U 23 3514 75 pg/m®. 150
ug/m?. 150 pg/m®, 80 pg/m3. 4 mg/m? 1 160 pg/m®, NI 33.9%. 13.0%. 0.1%. 2.45%. 0.9%F1 0.2%
(1) H SR 0 S A 2 B AT R BRAEIR S o k] I, 2015 4E 55— 2 s S B KT
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Figure 1. Relative percentage of air quality levels of AQI for the prefecture-level cities of Anhui Province
during the first quarter of 2015
1. BRETEWT 2015 FE—FEARITE AQI ISREKAILLH



i g 25

QeLRABURLD G Qe o | T 0 et 3 B0 A T A A M S IR 45 X PR SCA s T AT AT X
REEXIE ] T IR IR E . AEURIRME T, ZEORK 5 5 1 Z DB (PMos) N 1 Z5 5, =
r W H B AR R T —R . (2015 fELEE MBLROLAIR) TR 16 DX AT 2 Uit Bk br
RAGEEBITE L 67.1%(EAE)~94.7% (55 Lh), 15 235 G N 40k [ 18] -
3.3. EJEIZEALAHE

K 3 ik 1 2015 5T L L BE BRI W NI R HIER L, SRS, Bk 04k

Heim e 1 AR fem, JFIREES, 3 A fi(] 3). Siitas REIR 1 H 4y PM,s K JE(83.4+ 42.1
ng/m’) & F & T 2 F473(68.7 + 38.0)A1 3 H£73(50.1  24.1 pg/m®)(Ii & p ¥/ T 0.01), H 2 AH IR EE s T

R
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Figure 2. The distribution of log-transformed concentration
of PM; 5, PMyo, SO,, NO,, CO and Os for the prefecture-level
cities of Anhui Province during the first quarter of 2015
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Figure 3. Daily variations of PM, 5, PM44, SO,, NO,, CO and
O, for the prefecture-level cities of Anhui Province during the
first quarter of 2015
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3 H(p<0.01). 1 A% NOIRERH R T 2 AF 3 At (p ¥/hT 0.01), 102 A4 3 Ak w % %
FM(p = 0.57), [FIEF PMyg. SO, Fl CO TRAZAE [FIFE I (AR AAFAE . K75 St H A 28 44 3 22 5 R e
TUNSRRER, 1 HE 3 AN, 2@EEZH R T, 2R XG0 B, B R A XU TR 285
Hhne PLEAE A, 2015 4 1 H&E 3 H, KRRy 3 KA 1) HEml v 14, 13 F1 17 R, RWJ/hT 3
G RE Sy Bk 25, 17 110 K, IS KA 9. 8 F1 10 K, FHAE 3 H 4y el s 3 b 3 K RS [19] -
A Lt i 5 DX AT 2 R 184 0, 2 SO IR R A, RSy HRE 3 e, 5 T35 e OV B A B[ 15] [20] . [RIST,
WFT S5 RN 7R 2015 AF 55— 2R B 22 BAE 1 BT R AUBREA) RIS, 5 — MRS IAAE 2015 4F 1
H 24~26 H, 55 kN R AAE 2015 48 2 H 12~17 H. 1 H 24~26 H RIS \T@ A 27 HEM )
BRI 7 BB R ASRR S By, X AT RE I T A4S B [21]. 2 A 2 H 12~17 H 5 2016
SERTTHIR A 18 H), mREFEEFIE TR 2 HFIEHEN EHR. SO, NO, F1 CO 5 HUAHLA B [A] AR Ak A4
fE, EEFRE TG RESSPARRE, 5 TV BOREAL[22] . Joni (R 583 7~ 1 1118 B T8
JHAERRYT S BOK 5 % [23] [24], ARAH 5T H I A K 0B 2 MR AR AT RO e o — 57T 2 R D RR AR 1T
BRSO FT e BB G B A BR[25],  [FIRT 2 R E EZ W53 il KE, B REANNER S,
ML B A= HECH 3G N [26]. 55— 77T, 2015 4 2 H 18~27 H, HELHMIEZ RPN KA, KIBEH
I, RIS Bk FE R B, A Rk R RS BRI [27]

S5 R, O fF 1 Ak E AL, WEMKT 2 A6 3 A4 E¥/MT 0.01), H2 A4
3 F ik BTG R 3 2 e (p = 0.43) 0 [RIIT O3 kB2 R R I R 52y, REEIBIRIR. 0522 K
B RN =2 —, TR E SR ERE VM L[28], Jeriit iR H[29], H )& s A2 50
HITHT VR B O HUSCHR DR 21, 171 K PR S I STRRAR N /0N, M THD KGR S A )y, TR AE w4
W REG T ERIRE Oz T 1 MRS, Hk OaREHRAL, 1 2. 3 AWAER T, SEERE
Oss

3.4. WHEIEHAE

AFEW AT IS B AT KB DA E—E £ R, BRI RBEREAR. K 4857 6 F
KATTYNAE 2015 58 —Z= L TR B (Al 0 AT RHIE . 85 R BoR-G ML R RRLATS G f N ™ B, PMys £l PMyg
ZEFESIME 5 N 86.2 A1 118 pg/m®, FLvk b T L R o T3 ORI TS Y TR ™ B, M i XK
KETS Ye e 1%, PMy.s A1 PMyo ¥R B 23 591 N 42.4 71 58.2 ng/m®. SO, 5 Y N ™ 5 I T AR BE , 79 48.0 pg/m®,
KB4 EEIR T R OE, FLIRIE M RS YN B, S HIX SO, V5 e . i
AT NO, 5l AT 5, ZJEHIMEN 42.0 pg/m®, HR DL, Ml . 220 R %X NO, 5
PeINECR T E , B X G Je e . CO V5 Yt ™ B IR T e B, ZEFE M ATk 2.07 mg/m?, 4%
BN B L AR X VS GO P, L X TS YR . TAE MHBIX O5 WE Sy, ZEIME AL 74.0
ng/m®, BT HAMX, i T RS R IR I B (56.9 pg/m®). ZEM(47.9 pg/m®)FliHE i (46.9
ng/m®)e KATG Y 2 0 2 ek 5 Uit S4B R B A RRIR R R BRI, AIERZHE AW, A
4R, R EFP Dl RN EHE RO R ST5 B 2R, A S BRSBTS Yy ™ 8
ARG . Dol b YL LAV CAAL s S RN B S X, bR 24 ) T s sh AN K REHURR , SR HE T
REXT 2 1 K AS05 Yo A 2 M [15] . (H TAKIE AN, 5801 SO, V5 44 F1 NO, 5 YA Al . il anifidt L NO,
4T, (HEEHX N PL SO, 154, FEAMEIL N SR FF R X, 174 B ) 2 22 08 B B ™
FEIFRHI[15]. 2 PRI IX AT 5 R I CO Al e 24 i A il Ak A4 774 9% [30]

BB AR B RZ A 16 D EET T LUE RS (E] 5), 55— R EEARRIEIR . 2= bz,
BB, HER. M. AR B LREdL, ax st gy 92 B kR DAAG A B T R R R A B T

O,
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Figure 4. Spatial distribution of PM, 5, PM4,, SO,, NO,, CO
and O; for the prefecture-level cities of Anhui Province dur-
ing the first quarter of 2015
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Figure 5. Hierachical clustering analysis for spatial variation
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PABN AR RITT Fi5 R LI SRBRI) . SO, Al NO, 154 N . IX B X 3 BN BRI R 25 TMll,
AP, TS BOR G RBON . 55 2RI B EARE LR B BRI Jells N WA,
R X 22 G R R S, IS JeBds, A 2 OB IR CO {5y ™ B, mlhe s Hh i Al
BN ZSPSe

4, g5ig

(1) 2015 4F5 —FJF 2R S i 2= AR 2R LM R oA 3.
(2) BT 15T & S EUE A0, Hodh KA RIS YL br ™ 5, 80.6%F) PM,s Fl1 83.3%H7 PMy,
H S8 e it — 2 PR, 33.9%11) PM,s A1 13.09%0) PMyo H 33ME I — 22 fR 1A

e HE

rh e S AR LA R 45 2 5 10 5 42 751 H (2015HGCHO0002 A1 201510359051) F1 [ 5% [ 4R R} 27 L 4 33 H
(41390244) % Bl
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