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Variation characteristics of atmospheric pollutants
in the urban area of Hohhot

XING Yating WANG Shuai ZHAO Ling™"
(School of Ecology and Environment;lnnér Mongolia University, Hohhot, 010021, China)

Abstract; Based on the data of CO, NO,, SO,, O,, PM,, and PM, ., the temporal and spatial
variation of atmospheric pollutant concentration was studied in the urban area of Hohhot using cluster
analysis and correlation analysis. The results showed that the pollution of PM,;, PM, s and O, were
much more serious in 2017, and the days of exceeding allowable limit were 49 d, 52 d and 41 d,
respectively. Carbon monoxide and sulphur dioxide pollution were generally light. The concentrations
of CO, NO,, S0, and PM, ; showed lower in winter and higher in summer. O, corcentration showed
lower in summer and-higher in winter. PM,; showed higher in spring and winter, and lower in summer
and autumn. Both"O, and NO, showed the single-peak daily change characteristics, and the trend was
opposite. CO, SO, and PM, , all showed similar bipolar daily changes. Correlation analysis showed that
O, concentration was positively correlated with temperature. PM, ; was significantly positive correlation
with humidity. CO, NO, and SO, all showed significantly negative correlation with wind speed. PM,,
had different correlations with various meteorological factors in different seasons.
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FERTHEE PM, IABE N, 50 305 IR P A W 2R G RO I B 7 AR IIURL) W o0 B 2%, Ak T
AR S FH RS A A RE DL A L DR 3R KV B TS A R A RRAUE , I 0o B N 2 S5 A e 3
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AR 2017-01—2018-02 MFAIE R 8 A~ [ 223 00 i W ) 0 B3l DL ARG S B8 217 40
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1 #BS 1 ( Materials and methods)

1.1 BFoE XML

PRI RE T rf il T 52 T R Rl Mg KU A, AF S 3 < 3.5—8 °CL AR 1 K it 337—
418 mm , 2 A U4, 3 T XU A AR A, U T XU R i e I BE TR LA S RN 30 ok 32 5 S it 4k
1050 m, s , AL A RESS ; PP AT RE T 16 R AT LU, w2, b AP0 AR Tl AR b 1) VY e A
FEAR.
1.2 B iE S dbha

AT R FHE RN A TIARAE ) A= 05 X (HFCQ) (AN /K AR IR (RYSC) |\ 24H8/NX (XSXQ) NS
Tl R4 I DS CGDIC), /N (XZ) W (TC) AR T — e (HSY)) =+ Jurh (ESIZ) 55 8 3
Bias S H s I 9 CO'NO, .0 .SO, .PM,, Fll PM, % 6 Ffi5 44 2017-01—2018-02 #/INi i 1 %l
75 Y FE ORI TR T R S RS W s (hitp ://106.37.208.233 :20035/) |, i 11 42 96k Ay WF R 45
7 FIEL (BAITA ) 14/ W | R V8 T v 5 40008 M (hitp - // data.cma. en/ pser/toLogin. html ) .

HRAE [ ZZARE ( GB3095—2012) , XM Bl AT 1 A SR 55, 15 L) H Yvk BEH3 2 /D40 45 20 h °F
B (0,19 8 h PIEZEDAuFE 6 h VR IE) AR IE R D48 27 d AR A BRIE (2 A ESH
25 d HYJMREE) AR YU B 2 /00065 324 d A R0 H PR  XHR 6 K ) SR bR o i B EA T 5 k. 4575 e )
B B A A0 23BT 9T R B8 120 R 8 A M I A A 2080k 32 1 - 3890, 15 G 0 L 350 ok AR Ik 13 DAl R —
B BRAE R A v SR 2 B R G 20 BT SR FH 4515 R W AN SO TR /N S5 (B B8 8 AR 0 1) A T g T
ANEEETT o B (3—S H) HZ(6—8 H) FkF(9—11 H) ML&ZFE(12 H—K4iFE2 H).

2 R 51718 (Results and discussion)

2.1 T5YY AR
[’ 2 i 2017-01-01—2017-12-31 FERITERETTIIX. CO \NO, O, g, ... PM,, (PM, 1 SO, 55 6 15
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Fig.1 Schematic diagram of location of monitoring sites

R 2017 AR RATTRMUE L IR ER P AR (Mean=SD)

Table 1 Seasonal concentrations of atmospheric pollutants and.some meteorological parameters in 2017

TiH # =2 778 %
Item Spring Summer. Autumn Winter
CO/(mg-m™) 1.0£0.3 0.8+0.1 1.2£0.4 1.320.4
NO,/(pg-m™) 42.0+14.8 37.08.6 49.1£16.8 42.7+14.0
0,/ (pg-m™) 72.5+152 94.3+21.9 47.2+13.7 42.8+11.6
PM,,/ (pg-m™) 109.5£112:4 77.2%38.0 102.8+50.7 108.6+48.8
PM, s/ (pg-m™) 37.0233.1 27.2+12.2 48.3£29.2 60.5+33.1
S0,/ (pg-m™) 26.2+10.0 13.5+4.0 23.5+8.1 29.0+8.9
B Temperature/C 9.8+3.8 22.3+2.9 7.1+4.2 -9.6%3.6
AT RH/ % 39.3+14.3 53.6+14.9 51.2+13 44.6+7.2
K# Wind speed/(m-s™L) 3.3£0.9 2.8+0.6 2.9+0.8 2.7£1.0

2017 4FH, CO BT e it 40 H ¥R B E E R Z ML, e i 4.0 mg-m™ ALK
1.0 mg -m™.CO V& JE B U BIo0 A0, 4 2 = B ZRAIK, A ZE (L2 30 (R HE T BB 2 1 A CO Wik B T
EREEREDY AN A RRZ ERE , N5/, 55 SERAG R R 2R, e R4 Co
W PR I 55— AN TR R

NO, W EAEYIE ] 45.3 pg-m™ , B TEE “HArHE(40 pg-m™) {0 NO, H Mk 240 9 d #E
i R T YhnitE, AR R 2.5%. N3 1 AT LA Y, NO, DU Z 3k BE B E AR AL AN K B 4475 e 45 7™ 8. NO),
FIEOR [ E RSB R, BINLEh R R AR HE I & Z (IR 1 fa] BRI AR K (B3R 1 R NO,
TR BE VA WS Tt DRI A BT I R e ol R AR I X NO, R BE S i A5/ 0N, o A 9T 3R W B 2
AL B0 AN WS I, MLBh 4= HERO NO, e BE sk isok R ™ NO, H 393 B 5 0 90.4 pg -m ™, %
K 44.7 g -m ™ BRI M BAE 1 05, 4 56.3 pg-m .42 NOx HERCHE N, 6 IR S5 14555, it
RATCA R BT FERT NO, /> | R R A 2 & B BRI AR AR AR 550550 NOL7E 1 A 3 i 3t
e N0, B AL AL S cO AL, S B0 I B i & i R R AG R 34, (HR AR TS 88 Co
FEIE.
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(The dotted line show the secondary concentration limit of pollutant in ambient air quality standard)
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Fig.3 Monthly variation of gaseous pollutants (a) and atmospheric particulates (b)
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BB 2R B — N 1K (R R SO, ¥R BE A AR KR . SO, 1k B 215 AR fh LA
5 CO F1 NO, AL, 5280 BA S 5 4 o AR AR 34

O, V5 Y8R H, 0, _gn A 41 d BB EIZ ZHARE , PR A 11.2% , b B 2@ KB 35 d, 5
SRR REL 85.4% , NFR 1 AT LAE Y, 0, 5 2wk FE (B e i, 400 & Bk A ZR Mk BERE Y 1.3 £,
2.0 fi5 01 2.2 4%, R LI RN AT B 2% O, 35 Yed R ™ 5, FHANIA] 215 vk FE AR Ak oK. T 3 T LUE Y 0,788 1k
5 CO NO, Ml SO, 58 4 AH R, B HH I B A 2R 3 1 A TR vk BEAS I b7, B %5 <R Tt
i, VEHRB A AR K A 7 A ik BEAE, 2 5 TR IR AR R 9 AF 5 3 B, B 2 i T AN 5 K BH 4% 5 55 A
FITFRAICAEE I IR G A L R T FER 818, 380 O, 1 sk

UKL R AR5 LA Ry ™ B PM AE MR B 100.9 g -m ™ I EI K ZARIE(70 pg-m ™) .PM,, H
PIMRER 49 d Mt E R b BBAREN 13.4% , i B PR RECN 17 d, 5 AR 34.7% ,F
ZBFRRECH 12 d, 7 24.5% FiAEH /NG PM, 75 Y [RIARRE A 5, PM, AFFEX IR R 43.4 pg-m ™ 4
W EE ZHBRUE(3S pg-m™) , H IR A BI K 4.7—310.3 pg-m ™~ .PM, A 52 d#id H K —%br
HE AR 14.2% 0K 1 0] LB H, PM, & ZE R 200k B A, 15 Y ™ 1, BRI 2 2R 05 Y iz
PM, XM BEAE 5 A AT 1 A B A, 52 T 52 R2 M, P 0TS AR T B ] a0 il DX % 7 25 3 4
1%, B IE R R R L2 K CEIXGE 3.3 mes™) | FIXHR EERR (39.3% ) , BREEAY L 25 7= A2 K (1Y
Bk BB USRS S A0y PM WS BLIE (. PM, 765 A 4y [REE B B0 1 A4S/ 4
5 PM, B, 0T REZZ BIVD AR KA E I, (HR AR B2 5 PM, B2/ Me 2038 1 T LLE ) PM, ik B A 2
I, EREAR, BEA R BB Z2 AR A IR PM, o REOR I ik be HLeh 4B A
RO ¥5 Y o Bt 3 T AR b A b, R 5 Tl AL ZE AR B AW N, 154 R SR A Ay 4
PR T EAR T A PM, V5 Y R B, 32 R ] i SR A IR SR S AN TR TR A HE R i, TR 48
ZRAIREG R G B S5 Y B, 30 PM, B B2 P, 5 PM 19 HE AR S B A
AR bEH 2 A 0r PM, 5 Hedein, M 63% 5 A HERAR R 26% , i T PM, JRiAREUIN, 25 5 it
WP ZR GE0E AN AR, 28 2 5 1M WA A , Xof KA fle e it e KA 7 R, FE [RIRR 1Y) P 75 B
KT A BRI PM, g 7 HEEE A, 6k A A 5 ] REAG B K1) 5 ).

2.2 I54rnuZE H AL S Hr

AT 2 T RN AR T R AT G B TR AR AR AR, SE T T Y 2 (2017-03—2018-02) & H R
(R 275 e (v B AR A D0, ANIET 4 ez AT LA 1, CO 7E 2017 41 70 2 1 52 I 0Lide H AR 4k, 4~k
FE WA 351 BRAE 24F 8:00—9:00 Al /= 0,00—1:00, A{E HFLLE F4F 15:00—16:00 Z[A], |4FAyig
{52 $1] 2238 . 2 A ) 02 SR UL T e 5 R RUTR A2 R IR 8 co LR 6/ B &1 3 4
AT AR AL, HABE IR BEROK ; B 78 CO Bk T5 Jedchs B AW BN TR,

NO, B A | SLepide s gk | 6 (8 H BLAERE | 20:00—22.00, 238 H E7E R 2F 14:00—16:00, 3% 5 %
PRTH NO, ¥ BEAR I T8 2518 TSR]0 RV R 3 H I E] NO, R EE A W S i . 12 1) S B 4 e T
20 NO,JEfRAEE IE , TR NO 8 0,84k 2k NO, , 3 NO,FLZE ™) bk 0,89 H AL HRE , o] LIE e
] O, 4 B 28 7 —A-RGHs /NG, R B H I O, Mk BEESRIE SRR REAR, WK B 0,5 NO, IR JE
5L EH FUA O (Spearman HIJE R B p=-0.47,P<0.01) , R 7E % 23] H HE] 0, " fiE4k4:2 5 NO
FY AN AE B NO, , B0 NO, 7E M [a] e B TL-T- 3807 B, 10 DR A v VAR

S0, 5 CO AL, 5 X0 H AR 4k Wl 43 3] H 3AE L F 9.00—10.:00 FliE 1= 20.00—22.00, 7 {H H 3K
£ 1500 2247 2 28 SO, W AL AR, oAt 2315 AR Ab i B2 50 K. b 7 76 38 i g W 3 [|] SO, vk I
IR AR — AN, 1T 5 B G LB i D, W B I RAAIG, 7 T A iR B IR, 1M e L (i {E T R 5 K
SIREZ R ERRAR LA L SO, TR A XK.

0, E I @ 1 PRI RIAR L, R I H BAE T /19 15:00—16.00, A {E H BLAE R 1) 6.00—9.00,
B FSAT 2] O, ¥ B8 58 1. O, Wk B 55 30 b TG R SOk 22 SO B A AT 43, B H S B ' RS 5
K PHER S5 B (3G, O BT ARSI A Ak 2 S i 3 o, 80 O, R I FRE T 5 O, A i A7 AE i e 18, 76 N 71
15.00 ZEA7 IR BIE(E ; Bl 5 O, R 3 B B AIK, 1% TB) 2B B O, I R Ak 24 O 85585, e 2 O, MR R IR A
6: 00747 Hi BB AIRAE .
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Fig.5 Dendrogram of air pollutants at each monitoring site based on the Ward’s method of hierarchical clustering
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Pl AL AR X P ORI R X, AR AL BT 7l R AN X, TR IR X 7l AUk 4
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LR SO, BERT R , W] RESE 32 BT A Al A 5200 s BT 2 A8 CO MR BEAHNS e , Al A B i R
PEARBER P HEROUTEG AU s ABR O, MRl s ob , BT b BEARANE ) A3 DX S BRI A Tl
AP Bl AR BTG AN 8, R RE R VAR Tl T YA B 45 38 5 WP A R T — MW A T B i
HERITHT L 52 NI SN M AR P S MRAR R B/ | 28 USRI
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Fig.6 Annual mean of AQI, CO, NO,, SO,, O,, PM,, and PM,; at each monitoring point in 2017

2.4 SRR GRI5 YW EAR LT

SRR R IG R T 2N R LT JEE L R s iz SPSS X 4 47 1E
ASPERE, T5 YR SRS A, A WS R WIAE S B 71k (U0 Spearman BRAHIC 2 KL) REAS i b AL
)L MBS AR LR MO AR, T LU W S W5 Y R R BRI AR | R AR S B
XN 215 48 2675 Qe B/ NN 5 SR B /NS ERE A T 1M SGE ST 252 N3k 2 o,

K2 2017 FFEKE TS5 RYIRIE N 5 TR E /NI Spearman AHC RS
Table 2 Spearman’s correlation eoefficients among pollutants and meteorological parameters

based .on hourly mean data during different seasons in 2017

—H y=
R Wind speed -0.478*"  -0.482*" 0.035 -0.270**  -0.502** 0.075
#Z Spring R Temperature -0.467 ** 0.148 0.384** 0.039 -0.604 ** 0.796 **
AR RH 0.558** 0.142 0.073 0.419 ** 0.594** -0.440 **
AHE"Wind speed -0.377**  -0.007 0.089 -0.194 0.034 0.074
HZ Summer AR Temperature 0.038 0.248* 0.422"* 0.205 * 0.297 ** 0.604 "
AHXREE RH 0.308** -0.237" -0.306 ** 0.033 -0.265" 0.163
R Wind speed -0.336**  -0.459** -0.210" -0.403**  -0.235" 0.071
B2 Autumn S Temperature -0.389** -0.073 -0.078 -0.128 -0.478** 0.826 **
FHXTEE RH 0.294 "+ 0.204 0.133 0.389 ** 0.071 0.001
R WS -0.258* -0.440 ** -0.16 -0.297 ** -0.415"* 0.248
A7 Winter S Temperature 0.218* -0.334 "% 0.373** 0.428 " -0.250* 0.316**
AHXHEE RH 0.084 0.325** 0.138 0.327** 0.091 -0.360 **

TE: = = FORTEEFER 0.01 I ARRYERZE; « FORTEEFEEN 0.05 M AR L.
Note: * * mean the correlation is significant when the confidence is 0.01. * mean the correlation is significant when the confidence is 0.05.
FARAE TR, AR ZE A5 R TG Rk B2 52 SR N Z LW AN R O JETE 4 A2 15 i 5 U 2
B M IEAN DG  FE AR 2 A& S A B 52 SO O R I, R PR S e, R0 S i 39 5 , O,
A I RE AR VA XS B SN, 6 T b T Y K B R S AT S5 PR T DA o RO i O, 1Y AR
JET S HA ST P AN, O, e HE 15 KU S MEAS 3R B 2 55 TEAH DG, KU IS Xt O, e B 1) s e



51 T B 25 O 03 A S DX R T e e JEE A AR A 23 A 1147

VAT T : — 77 T2 WF) B B 0 80, SRR S0 2= T e BE O 1) sy T A% i, i O, ¥ B2 T s 55—
T AT LA 3 O, (KP4 HI, B O, VR BEREAR ) R IRRGE SRR, X O, B2 AR 6], 18 O, ¥ B2 5 XU A
RPEARBIE. CO W BETE 4 A2 15 1y 5 UG 5 12 35 0 SC e R B BRIy 3 D1 v G AR X B 1 1 3%
IEARSGE, WA MR AF T CO 1, i KU R A2 30 CO W R NO W Bk & 1Y
3 AT S M 2 TG TR A R AR EE R BRSO, 7R B A F 5 R BF ARSE, AT
AE 5 AR R A TATE SR, 5 Y O oA 56T P, 1 PM BT JORE A (ELE T
SRR NFEMCNEA P25, PM, 5 XU 1 SRR ¢, 5 RO 2 18 TE A 56, SR 25 R & =L 40 WOk iy 7
VIR R E S PN T8 | Y NCIE =R RS R IS W N E WAL POREE 7/ e N A QL
7) X TR R T R, 5 3 5 KU O AR AL R AL KU, XU A8/ 0 15 Be e R R B 3R 3L A A
U FET RO RS R R R BT 5 20 T R SRy v R XU P R O 1) A W T s 1
JIER, IS B oMb AT BEEAR. 73 40, R FHAR S (T HR SR AR S ) % 3 T <05 Je W A 4K

SRR BER SR R, SRR S0 2 SR 3 | BRI [ 3
T A S AR I M S5 5 e A B T v, A B S5 4 A A B S 6 5, SOXF 81 8 M F) R B 6 29 R A
EESL( R

—s— %7 Spring
---- 5 Z Summer
""" #kZ Autumn
-v- 278 Winter

BT O A AR KA D ) e P

Fig.7 Wind rose of Hohhot in spring, summer, autumn and winter

3 78 ( Conclusion)

(1)2017 4F, WA A v okc ) #0475 Y d ™ i, CO Fl SO, 75 L4, CO \NO, ,S0, .PM,, Lk &
PM, ¥ I 4 @ BLAR AR 1k, 1T O, 24 J 19 5 1= AR AR £

(2) 0, PRy H AR L W 1 BLAE 7 15.00 Z247 ; NO, 2 RONRRER By HLge Y H AR 4k, 3 Rl R 2L 1
FVETTRE S NO 8 0, % k™2 NO, JEAMIF A7 ¢ CO (SO, Fil PM, (¥ 52 SR H A8 fk..

(3) 5 Wiy A b 35 YL B KRB/ K o /NE > TR G NI X M) > 2408 /N X S AN K AL HE >
PRI AR T — > - JUH SRR A6 X /N Wl o5, F2 B (75 e R PML, T P, TR 41 XY
SO, BER T BE) sy CO MR BERS T, L ARNET AR 3 DCORIRE RIS R T — M 45 3 AN Wil 5 25 <
N .

(4) RS2 O, WK EZES LR, MR K RE O, W= MR EE  PM, R 52 AH X 1 52 e 458
K ;CO NO, HiI SO, ¥ 5 X &2 i 35 1 AH G , KIWKRZ FIURS e 8 8 P, 5 &8 AR B R E AR
BRI R F A&,

(5) PRI AR T 25 AT YTt BN, AU ) R S0 S UL EE R | A ZE ORI A 28 5L 401 B
T BRIP4 MR AREAERE o  A) A8 BE, sel 4f TEJE O S Or R B AR, TREE P 254 |, T & KL AR &
AR A RE TR, 058 5238 ¥ YL UR A4 BRI 1 7 B2, TR A B 472 Tl MR FIE S T b gz 2, i
Tl AR 40 755 e 3 o PRI AR T B ST S  A SR LB, 28— BT, AT 22 NOx A1 VOCss HEJR ()47 il
J1BE DS E 2 0,15 JIB S 0%Ak. 5 4h , vl LIARYE B A 1 B U HEOE B8 | dF— 25 Ak f e 3607
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TRA .

2% 3K ( References)

[ 1] SONG C,WU L,XIE Y,et al. Air pollution in China; Status and spatiotemporal variations[ J ]. Environmental Pollution,2017,227(1) .
334-347.

[2] TANZF,LUKD,JIANG M Q, et al. Exploring ozone pollution in Chengdu ,southwestern China: A case study from radical chemistry to O5-
VOC-NOx sensitivity[ J |. Science of the T otal Environment,2018,636(15) ;775-786.

(37 Feaneh, 2550, 2y 45, Dl B3 B U R S T IR PE IR 52 [ ). RIS 5L 5 B3R, 2016,38(1) :30-35.
YAN R S,LI L, AN J Y, et al. Simulation study of ozone generation and its precursors control in Shanghai during summer time[]J].
Environmental Pollution & Control ,2016,38( 1) :30-35(in Chinese) .

[4] SUNL,XUE L, WANG T,et al. Significant increase of summertime ozone at Mount Tai in Central Eastern China[J]. Atmospheric
Chemistry and Physics,2016,16(16) :10637-10650.

[5] 7B, T, EIET 5. SRR AT Y B 2 AR 7] P EPRE TN, 2017,33( 1) :14-21.
CHENG L J,WANG S,GONG Z Y, et al. Pollution trends of ozone and its characteristics of temporal and spatial distribution in Beijing-
Tianjin-Hebei region[ J]. Environmental Monitoring in China,2017,33(1) :14-21(in Chinese).

[6] TAO W,LI K X, BRIMBLECOMBE P, et al. Ozone pollution in China; A review of concentrations, meteorological influences, chemical
precursors , and effects[ J]. Science of the Total Environment,2017,575(1) :1582-1596.

[7] XINGY F,XUY H,SHI M H,et al. The impact of PM, 5 on the human respiratory system[ J J«-Journal of Thoracic Disease,2016,8(1) :
69-74.

[ 8] BROOK R D, RAJAGOPALAN S, POPE C A. Particulate matter air pollution and_cardiovascular disease an update to the scientific
statement from the american heart association[ J]. Circulation,2010,121(21) :2331-:2378.

[9] RF JEER, IR, % TR TS PRYTS R R[T]. R, 2003 ,23(4) :468-471.
SONG Y,TANG X Y,FANG C,et all. Relationship between the visibility degradation and particle pollution in Beijing[ J]. Acta Scientiae
Circumstantiae ,2003,23(4) :468-471(in Chinese) .

[10]  JI 5k, Tl , 4. sUHRA S 5E S PM, o/PM,, X HK ETER 74140 B S8t 75 R b 3 [ T]. 3851k ,2015,34(1) .
60-69.
DAO X,ZHANG L L, WANG C, et all. Characteristics of mass and ieni¢ compounds of atmospheric particles in winter and summer of
Beijing-Tianjin-Hebei area,China[ J]. Environmental Chemistry,2015,34(1) :60-69(in Chinese) .

(1] BXBH ARIRNE SIS, 45, B E TR PM, s P 2 B 05 TR I T g AiE XU A BRI 3T [ ], BREE4E2%,2016,35(3) :500-507.
ZHAO Y,LIN X H,HU G R, et all. Pollution characteristics, risk assessment and source analysis of polycyclic aromatic hydrocarbons in
PM, 5 collected in autumn in Nanchang City[ J]. Environmental Chemistry,2016,35(3) :500-507 (in Chinese).

[12]  ORMS, MEREG, 5 4 A, 4. BT LR X R G Ge vk B B (LA LI TR [ 1] . BR5RE,2014,35(3) :820-829.
Xu P,Hao Q J,Ji D S, et al. Observation of atmospheric pollutants in the urban area of Beibei District, Chongging[ J]. Environmental
Science, 2014,35(3) :820-829(in Chinese) .

[13] HkLL, BE%E 4 804, R 2014 48 38 755 B 18] 5 MR 05 Je W ik B 7 AL M R A3 T [T ], Rl 222 4k, 2015, 35 (4) -
965-974.
GENG H,XUAN Y Y ,/CAI X T,et al. Mass concentration variation and cluster analysis of urban air pollutants in Taiyuan,Shanxi Province
during Chinese New Year of 2014 J]. Acta Scientiae Circumstantiae,2015,35(4) :965-974(in Chinese).

(147 SFRIAT, W IS St , 45 R i IX B 2 R S0 Y vk B I 25 AR AR RFAE A AT [ ] PR R 22241, 2015,35(4) :975-983.
XIE Y Z,PAN Y P,NI C J, et-al. Temporal and spatial variations of atmospheric pollutants in urban Chengdu during summer[ J]. Acta
Scientiae Circumstantiae,2015,35(4) :975-983(in Chinese) .

[15] &, 205 0 F RIS i 25 SOBURL Y R R A7 (0] I BREE I, 2014,30(3) :26-30.
ZHI Y, LI J. The influence factors research of Hohhot air particulate matter[ J]. Environmental Monitoring in China,2014,30(3) :26-30(in
Chinese) .

[16] JRlMG%E ALyl HRIA R, 5. RIS RRT 422 PM, "P 235 IR 15 YA E KORIRMRBT[ 1], 3R44k~%,2016,35(8) :1707-1714.
ZHOU H J,DU Y J,DU D G L, et al. Characterization and source apportionment of polycyclic aromatic hydrocarbons bound to PM |, during
winter in Hohhot[ J]. Environmental Chemistry,2016,35(8) ;:1707-1714(in Chinese) .

[17] SRAFIE, ZEtmk W6 0], A5 NP R A T 28 SUBT IR G S S R B F R AHSEPE T[] . T 5 X BEIR 5374, 2018,32(2) :87-93.
ZHANG C H,LI F S,ZHAO L M, et all. Correlations between air quality status and meteorological factors in Hohhot City[ J]. Journal of
Arid Land Resources and Environment,2018,32(2) ;:87-93(in Chinese).

[18]  BFf, FERE, #M% 55, (T CO Mk BER AL WS A 47 )] . FREERH,2006,27(2) :200-206.
XUE M,WANG S Y,SUN Y,et al. Measurement on the atmospheric CO Concentration in Beijing[ J]. Environmental Science,2006,27
(2) :200-206(in Chinese) .

[19] W%, BT, #3345, 2007 AFR AL CO M [1]. BRBEfhs:,2009,28(4) :567-570.
LING H,WANG Y H,HU B,et al. Observation and research on carbon monoxide in the atmosphere of Beijing during the summer time of
2007[J]. Environmental Chemistry,2009,28(4) :567-570(in Chinese).

[20] JAFH, 6, 05E 4. IE 10 FKIC=AMNTHR)Z NO, HER R 228 Kp i R Z [ 1], P EHEIRN2:,2016,36(7) :1921-1930.



5

T B 25 O 03 A S DX R T e e JEE A AR A 23 A 1149

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]
[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

ZHOU C Y,WANG Q,LI Q, et al. Spatio-temporal change and influencing factors of tropospheric NO, column density of Yangtze River
Delta in the decade[J]. China Environmental Science,2016,36(7) :1921-1930(in Chinese).

RO KA T AR, 25, BRG] FRBEESA,2015,34(11) :2118-2126.

ZHAO H,ZHENG Y F,XU J Q,et al. Variation characteristics of air pollutant concentrations in Urumgqi[ J]. Environmental Chemistry,
2015,34(11) :2118-2126(in Chinese).

HERR , A2 O AR, TR X R NO, VS RFHIEDISE [T]. AR IE"#H2,2014,23(12) : 1938-1945.

ZHENG X X,LI L J,ZHAO W J,et al. Spatial and temporal characteristics of atmospheric NO, in the Beijing-Tianjin-Hebei Region[]].
Ecology and Environmental Sciences,2014,23(12) :1938-1945(in Chinese).

GG, Sk SE. P R R IR SRR B AR BN [T] . s RS B, 2014,30( 1) :8-11.

Flue gas desulphurization technology and its application in coal-fired power generation of China[J]. Electric Power Technology and
Environmental Protection,2014,30( 1) ;:8-11(in Chinese).

EdLL BB, RIS, 5. JURURK R AR AE XS AT AR RIAR G AT [ )] R R, 2014, 34(12) :3001-3008.
WANG Z S,LI X T,CHEN T, et al. Analysis on diurnal variation characteristics of ozone and correlations with its precursors in urban
atmosphere of Beijing[ J]. China Environmental Science,2014,34(12) ;3001-3008(in Chinese ) .

FIERUK, BT AR T PRI R TR G R 5 R R R [T AR, 2005,33(2) :173-177.

SI'Y B, GONG C N,ZHENG Y F. Correlation between air pollution density and climate in Hohhot [ J]. Meteorological Science and
Technology,2005,33(2) :173-177(in Chinese).

Pui DY H,Chen S C,Zuo Z L. PM, 5 in China: Measurements, sources, visibility and health effects,and mitigation[ ]}« Particuology 2014,
13(2) :1-26.

FEHAE BRI SRAFIE AR LT FE AR A B R RIS R T s BRSBTS IR TR, 2016,23(1) :75-79.
JIANG X H,XUE H R,ZHANG C H,et al. Research on the influencing factors of air quality’in Hohhot Gity based on principal component
analysis[ J]. Safety and Environmental Engineering,2016,23(1) :75-79(in Chinese).

B, T, TEA, & AT KRR PM, s F PM, 75 5K 23 01 e S R S0 FSE R [ 1], MR 22 ,2014,35(2) .
418-427.

ZHAO C X,WANG Y Q,WANG Y J, et al. Temporal and spatial distribution of PM, 5-and PM,; pollution status and the correlation of
particulate matters and meteorological factors during Winter and Spring in/Beijing[ J ]* Environmental Science,2014,35(2) :418-427 (in
Chinese) .

ATKINSON R. Atmospheric chemistry of VOCs and NOx[ J]. Atmosphéric Environment,2000,34(12-14) ;2063-2101.

EFH, ERRE, AR AR R DR R TS e A L] P SRR, 2011,31(7) :1077-1086.

WANG L L,WANG Y S,JI D S, et al. Characteristics of atmospheric pollutants in Tianjin Binhai New Area during autumn and winter[ J].
China Environmental Science,2011,31(7) ;1077-1086(in Chinese) .

AR, EERIE 20T 45 LR NO NO, Fil Oy W BEAR AL RYARSCIE BT [ 1] BRI F) 2 ,2007,28(4) :4706-4711.

AN J L, WANG Y S, LI X, et al. Analysis of/the relationship between NO, NO, and O; concentrations in Beijing[ J]. Environmental
Science,2007,28(4) :4706-4711(in Chinese) .

LOUIE P K K,WATSON J G,CHOW J'C,et al. Seasonal characteristics and regional transport of PM, 5 in Hong Kong[ J]. Atmospheric
Environment ,2005,39(9) :1695-1710.

LIU Z,HU B,WANG L L, et al. Seasonal and diurnal variation in particulate matter (PM,, and PM, 5) at an urban site of Beijing: analyses
from a 9-year study [ J]. Environmental Science and Pollution Research,2015,22(1) :627-642.

CABALLERO S,ESCLAPEZ R,GALINDO N, et al. Use of a passive sampling network for the determination of urban NO, spatiotemporal
variations [ J]. Atmospheric Envitonment,2012,63(1) :148-155.

GOMISCEK B, HAUCK H,STOPPER S, et al. Spatial and temporal variations of PM1,PM,,PM,; and particle number concentration
during the AUPHEP-project[ J]. Atmospheric Environment,2004,38(24) :3917-3934.

PR IVE T XGE, 5F . AR F XA A U BEE IR RS R [ 1] FRERE AT, 2009,22(6) :663-669.

LI J,SUN C B,LIUX D,et al. Non-parameter statistical analysis of impacts of meteorological conditions on PM concentration in Beijing[ J].
Research of Environmental Sciences,2009,22(6) :663-669(in Chinese).

EB,EIN R, SF. SRR TR 2 SR AU B BT [ 7], P EPRE I, 2015,31(3) :32-37.

WANG C,WANG S,YANG B B, et al. Study of the effect of meteorological conditions on the ambient air ozone concentrations in Shenyang
[J]. Environmental Monitoring in China,2015,31(3) :32-37(in Chinese).

ZHANG H L,WANG Y G,HU ] L,et al. Relationships between meteorological parameters and criteria air pollutants in three megacities in
China[ J]. Environmental Research,2015,140( 1) ;242-254.

HE J J,GONG S L,YU Y, et al. Air pollution characteristics and their relation to meteorological conditions during 2014-2015 in major
Chinese cities[ J]. Environmental Pollution,2017,223( 1) :484-496.

HERMAN ] R,BHARTIA P K,TORRES O, et al. Global distribution of UV-absorbing aerosols from Nimbus 7/TOMS data[ J]. Journal of
Geophysical Research; Atmospheres,1997,102(D14) . 16911-16922.

DICKERSON R R, KONDRAGUNTA S,STENCHIKOV G, et al. The impact of aerosols on solar ultraviolet radiation and photochemical
smog[ J]. Science, 1997,278(5339) . 827-830.





