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Abstract: Background, aim, and scope With the rapid development of urbanization, characteristics of air pollution
has changed from soot type to mixed mode in China. Urumgqi was in the list of the 10 cities that reported the worst

air quality during the first nine months in 2016, according to a report published by the Ministry of Environmental

Protection. The study aimed at discovering the main influencing factors of the air pollution in Urumqi. Materials
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324 M BRIP4 Bo%
and methods Based on the daily air pollution levels (6 regular monitoring pollutants (PM, 5, PM,,, SO,, NO,, CO,
0,) concentrations, and air quality index (AQI) classification standard) in January 2016 in Urumgqi, analyzing
temporal and spatial distribution of air pollution in Urumgqi by GIS. Main materials including the concentrations of
PM,, PM,,, SO,, NO,, CO, O, (Xinjiang Department of Environmental Protection, http://124.117.235.202:8011/),
meteorological factors (China Meteorological Administration, http://data.cma.cn/user/toLogin.html/), and
Landsat 8 TM image of Urumgqi (Geospatial Data Cloud, http://www.gscloud.cn/). Combing analytic hierarchy
process (AHP) with land use classification and distribution of important pollutant enterprises, by correlation
analysis of air pollution factors and meteorological factors to evaluate the influencing factors of air pollution
distribution characteristics in Urumgqi. Results The research showed that lightly polluted, moderately polluted,
severely polluted, heavily polluted days accounted for 3%, 26%, 32%, 39% of the whole month in January
2016 respectively. Midong District was the most polluted area, there were significant correlations between air
pollution factors and meteorological factors. Discussion This research studied the temporal and spatial distribution
characteristics of air pollution in Urumqi and its correlation with meteorological factors. The coldest month
(January) of Urumgi in 2016 was selected as the study period. Firstly, the temporal and spatial distribution of air
pollutant factors and temporal variation of meteorological factors in Urumqi were analyzed. Secondly, correlation
analysis was carried out on pollutants and meteorological factors, and it was found that meteorological factors had
significant effects on air pollutant factors. Finally, the air pollution assessment model of Urumqi was constructed by
AHP, and the relationship of air pollution with land use, important pollutant enterprises and meteorological factors
in Urumgqi was further analyzed. In the study, some impacts that leaded to special cases were ignored, for example,
breeze and calm wind. Conclusions Land use (weighting coefficient was 0.0852), important pollutant enterprises
(weighting coefficient was 0.7375) and meteorological factors (weighting coefficient was 0.1773) were the main
influencing factors of air pollution in Urumgqi. Recommendations and perspectives Pollutant discharge type should
be considered when the government regulate the pollution emissions to deal with the air pollution.

Key words: air quality; correlation analysis; analytic hierarchy process; Urumqi
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Tab.1 Locations of monitoring sites for ambient air quality in Urumqi
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Monitoring site District Longitude Latitude
3%t Toll House RIlX  Tianshan District 87°36'24.864"  43°45'01.258"

—+—H*  No.31 Middle School
WEh  Check Station
BI%JR Railway Bureau
Lprh2: No.74 Middle School
AP BER
Xinjiang Academy of Agricultural Sciences Farm

KR X FRJR)

Midong District Environmental Protection Agency

JKIEIE X, Shuimogou District
Bl New District
BIiX. Mew District

SkTfil X Toutunhe District

FHIX. New District

KZ<X  Midong District

87°39'10.084"
87°33'30.877"
87°32'08.344"
87°23'12.594"

87°29'03.588"

87°38'56.545"

43°50'41.549"
43°51'41.215"
43°47'41.894"
43°52'53.767"

43°59'05.716"

43°57'41.894"

1.2 FEMRAE

#2 HEEE SRR
Tab.2 Ambient air quality standards

121 RAHFE R TR RO R o peif
(R 2SR BIE % (AQD HAME (it AR ARSI SRR
L, . g e FE LR Air quality Air quality index Air quality index
1)) (HI633—2012) Jo GREEUREIRIE) index (AQI) level category
(GB 3095—2012 ) JEARYE PRI FI 6 A A5 IR EE o i
AETEIREE NIRRT o AQEEARTHE AT (15 L=t One-level Excellent
PRAESE, 2015; WEACEFZEFHIGE, 2016) . —y B
51—100 R
TAQI,-TAQI Two-level Good
10— A (o pp iaql, (1 e o
BP,-BP,, 101— 150 =% TR Y
Three-level Lightly polluted
st IAQL H575 Y H P % SR M8 G, 1200 mg Y
NG YT H P B ; BPy, M AH N B E R Four-level Moderately polluted
BAE, BPL DRI FRERIER FIRIL, IAQL Y L0 oo A%k T
5 BP,, Xt 2SS A e 8, 1 AQI,, bois] BP,, Five-level Heavily polluted
XA SRR 0 A e
Six-level Severely polluted

AQI=max {IAQI,, IAQL, IAQL, ..., IAQL} (2)
X TAQI A SR SMEEL, n A5 YT E
S5 S B (1B 2 e R Tl S R Wl = e
B AR, B4 AQI N5 YLIN H 128 < i /48
B RK—1

AR PRS2 ST bR v, T LUK BRBE 28 SR
HIEEAQI 7 AR HFR (£R2) . ABEER R
EISHOIK, FEE A AR RO R, e
WA TG Y R R ™ o, ST A0 B A f i

122 B A

R AL E (IDW ) JE A6 2 —Fh#E GIS L
FA 8 IS X R PR V5 e i as 1] 43
MRARE 2 (BOEAE, 20145 2314, 2016)
IDW 32 LU (5 S5 AR AR 55, 22 [0] B9 1 28 g A A 7
TIASCF- 257, A (L s, T PR AR G T ) A
K S B EUS A TROBIE B R, BTLAR

DOI: 10.7515/JEE182030



326

ZEA BB IR AR, BN PR de el
TN, X B A ) g R R, e
U B A ( Oktavia etal, 2016) . it
GIS Z3 [A4fi{E, AT LA B O s Ak i S22 A
SV T, B A D b R S AR ] A AR AR s
GIS fft AQI, PM,;. PM,,. SO,. NO,. CO., O, iy
IDW 25 [Al4E, fE0% HOUL A 21 28 AR SF T IX
(1) AQI K5 YA F-I B 25 3 AR RHAIE
123 MHXHT

AH ST ATT BV FHAE 148 75 b B2 3R 2 (W) AH B
KRB UIFLRE, Wb B K 2 A M R %)
R R, T2 B A XA O R AT ROk 52
B (BEEEE, 2017) o MFHAEEx Sy, W
AT REAE 30 R X, 5y, (i=1,2, ..,n) , W
EATZ I AEDC R B E S

200 (377

r o=

B[Sy

A ry Fx 5y ZBIMRREG x y 5l
AN EERAEARE P2, B

sy o1y
x—n;:xu y—n;:yf

3)

4)

R EL r, RN ME R Z AR 5T
THERR, BRENT -1, 1], 7,>0, FoRIEHSE,
R A A G 7, <0, FORTUHSE, RIPIEER
SRR r, BERHEBRGE T 1, FoRMERN

87°20'00"E
a

87°40'00"E 88°00'00"E

N

A

43°40'00"N 43°50'00"N 44°00'00"N
43°40'00"N 43°50'00"N 44°00'00"N

10 km

0 5
87°20'00"E 87°40'00"E 88°00'00"E
KR Water mm 4 i Construction land

O T Industrial land
| fA/7EH Massif/Wasteland

mm TR Residential land
i3 Forest land
mm ffid/Ak 3 Plough/Forest land

A 1

Mo ERFREE-A 4

%9%

S

2!

KRZBEY), BT 0, Fm BRI RBA
=Y.
124 FEIR5HTIE

JZIR i (analytic hierarchy process, AHP )
N HUORA RMTTR s B bR HEN . 755
B, BTG —DRGE, R, L
FIWr . A B TR (TR E R
2017) ; BRI AR R A B BUE AL,
A, SIS, s 2 e m e
P b, XFRIREAA T . TS S R 2R LN TR
KRB EGEY . TEHE (RIS, 2017) .
FH AHP 06 8 RS TTIX 2 0T i Ml R 2R AT
Wrortr, BesxTHazm N R E R EHEA
1.3 #ARXH#HR

L ARSI ey, SRR B
TEIIT, HHBFRARR AR 25 86°46'10" —88°59'48"
Jb 4 42°54'16" —44°58'16"; 1% & K 551 52 i A
KEGHET RS, &HBfE7. 8 1, FHRIE
H257°C, BIBRIELH, PSRN -152C, 58
ARFFHT A APRGL (& 1a) 24 Tk M, Ak
M, BEHL . RFIFHHL . S FHHRKIRSE, SEK
FETT BRI A AR 23 BRIl a5 oA A
el A an &l 10 s, 2015 4R, 58 AR5
TR R 429.96 “F 5 A HL, EEARIX Zpfb o

K 40.3%; MR 266.83 1A, A GDP k3|
74340 JC.,

87°20'00"E 87°40'00"E 88°00'00"E

° i

L]
oK FKIX
R Midong District

PRETLIX
$hayibak District

43°40'00"N 43°50'00"N 44°00'00"N
43°40'00"N 43°50'00"N 44°00'00"N

0 5 10km
I_II_I . .
87°20'00"E 87°40'00"E 88°00'00"E

e filif5]” Manufactory s KHYE  Power station
* BIRACFEST Crematory 4 WiWlluk £ Monitoring station
a TAVFIX  Industrial park = Zli3§IX  Urumgi City

BB AR E B G Y Aolh A5 5 A
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Tab.3 Correlation analysis of air pollution factors and meteorological factors
SE R AHXHE L KoK it ABES SR
Pressure Temperature Relative humidity Precipitation Wind Speed Sunshine duration
AQI —0.215 —0.294 —0.148 —0.359* —0.224 —0.047
PM, 5 —0.225 —0.295 —0.169 —0.358* —0.226 —0.008
PM,, —0.18 —0.312 —0.152 —0.370* —0.199 —0.026
NO, —0.078 —0.482%* —0.376* —0.499** —0.167 0.421*
SO, 0.416* —0.460%* 0.247 —0.195 —0.161 —0.232
Co —0.213 —0.284 —0.369* —0.413* —0.101 0.286
O, 0.146 0.161 0.202 0.258 0.078 —-0.26

AR 0.01 AE (XU) ERFEFSG; *: 7E0.05 K (XU b WA,

**: significant correlation at 0.01 level (bilateral); *: significant correlation at 0.05 level (bilateral).

2.3
B2

BRSFMENERT

ik eEn3:0pALIFSES

LEE LB ARSI & WX LR SO, f

BEASF IR, HAR)2 825
e MENZAAE A EE IS R AR

e 55 BT M . 3 %5 SCIm Bt T . A |
B kAR, TObRE X, At dilig) | 5k,
AR IR RO | Rk K H BRI
WL FAT P EARRILAT 4 AWM. 735X 4
ANFEFEERE A T — B, w UARXT HARE

FINZFR; FEAR2 A4S Tl . A 38t 1 H RGO AT

1 25305 G AR S 0.0015; XA HARAYALE : 1;\lambda- {max}:3.0015

RSN TS YL
i A ERRE Q) HGHE "
Air pollution Land use P p' Meteorological factors !
enterprise
T HFIH] Land use 1 0.1111 0.5 0.0852
VE YUl
EEmRal 9 1 4 0.7375
Important pollutant enterprise
=
TEHR
Meteorological factors 2 0-25 ! 01773
2. R HT FIWTH S L. 0.0348; XE HFREYAE : 0.0852;\lambda-{max}:7.2838
Tk A ED RS 1H %55 5808
e ! !
i:alrtlﬁj lifeﬁ Industi@y it Lt B F ojj:f?and P?;Fi&h \ff(aigr
land Public land Trade estate Land for transport &
Tl FH A
Industrial land ! ? 2 3 ? ? 1 04249
N
RIEIHEAN 0.1111 1 0.5 1 2 6 4 01078
Public land
\ e
RS B 0.5 2 1 2 3 9 6 0.2140
Trade estate
. SRV
ISR B 0.3333 1 0.5 1 2 9 4 0.1337
Land for transport
FiHb  Forest land 0.1111 0.1667 0.1111 0.1111 0.3333 1 0.5 0.0219
i Plough 0.1111 0.25 0.1667 0.25 0.5 2 1 0.0357
KAk Water 0.1111 0.5 0.3333 0.5 1 3 2 0.0620
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3. BB A FIWTERE S el : 0.0030; XTE HFRIWALEE : 0.7375;\lambda- {max}:4.0080

HEGR A Tolk b X K F, il il 8187 W
Important pollutant enterprise Industrial park Power station Manufactory Crematory '
TolkBE X Industrial park 1 9 9 2 0.5671
K HLY  Power station 0.1111 1 1 0.1667 0.0586
#l3&)  Manufactory 0.1111 1 1 0.2 0.0614
Ki3%  Crematory 0.5 6 5 1 0.3128
4. TG HE AW RE—SE B 0.0651; XF 8 HFRIAEE : 0.1773;\lambda- {max}:6.4102
COTF E W anE ki o R
Meteorlogic elements Pressure Temperature Relative humidity Precipitation Wind speed duration <
K J%  Pressure 1 1 0.3333 1 0.25 0.3333 0.0879
i Temperature 1 1 1 1 0.5 1 0.1423
FAXTEE  Relative humidity 3 1 1 1 2 1 0.2153
[%sKi& Precipitation 1 1 1 1 1 1 0.1598
K Wind speed 4 2 0.5 1 1 0.5 0.1793
H iBM}%%  Sunshine duration 3 1 1 1 2 1 0.2153

g LOE 4 BT RE, TR R H AR
HEN 2 N TS bR 2 S8R E . rTLUE 1, E
HENIJZ , B K/ NHER N 25 Y W4l ( 0.7375 )
KEWE (0.1773) | LHFIH (0.0852) ;
15 YAl X 23 AT Yl ke B 46 6F 152 A . e
TebRZ, HEAERTSOIESE: TolkFEX (0.5671) |
Tolk i (0.4249) | hidlds (0.3128) | AHXHE
B (0.2153) . HEEEEL (02153) | Bl IRS &%
Jits FH AL 0.2140 ), HEAE H ] A7 192 K 0.1793 )
oK (0.1598) | JHE (0.1423) | E #5558
Bt b (0.1337) . 4Lt b (0.1078)
HEEE G 7SS (0.0879 ) | ZKAR (0.0620) |
Hl7E T (0.0614 ) | % H3G (0.0586), #FH(0.0357 ) |
M (0.0219) o FIHIN 2 S5 Yt B2 A 4
KA TALFE X Tl M, B3 . FHXHREE
HHE P E5ORD 7 Ml IR 55 Dt FH L, % 28 5005 YL 52 i)
YERB N RS E . KR, HlxE) . B, #f
oA

3 it

(1) MRFE 73 Ai R, & ARST T 2016 4F 1
HI 2 A5 e e e R A R Ebia g, o1 A
A RN ETHRES D 1A bRy 2 A E K AR
& 1A MERGE ETRIRE His 2PN 5 AQIL,
PM, 5. PM,, Fl NO, 15 (ELAR H BUAE 1 H T Ao
WS [E A A, S8 ARTF 2016 4F 1 i<

Y AR S BEARFH R R H S E S
eyl o A A — 2 o PM, . PM,,. SO,
NO,. CO. Oy i Lo AR H BUAE K AR XA iy 4k
W, RIS EEURER) IR, AR O ER BT
BT IX ST S . HHEEM S ML TR/, 75
YWy IR - £5 6 25 18] 3 A1 LT T DX 0zl ok
AR X B IR R R o B A X, DU T XY
BB AR B B 03 K B Y B = — 2 o L 1Y
PIAMIRE X

(2) X8 ARFFT IR X 25 305 Y R+
AR R A DG/ A5 . PM, 5. PM,, 5%
JKETE 0.05 /KF |5 3% A5 NO, SR E
[ EAE 0.01 K 5B E MM, SHXHEE
7E 0.05 7KF 2 W E A, 5 HETEGE 0.05
KA B IEADE; SO, H5AUETE 0.05 K |
B EIEAE, SR 0.01 KF 5 5 E A
K5 CO AN EE R K AE 0.05 /K I 5L
Uik PN

(3) Xt B8 ARSI TG Y AR IR 5
i R 28 F AHP 0N At 2 . S5 e 4
b 1) 253 18] A7 %o B8 R 55 11 23 A0 Yl 25 [] 43 A ke
BT HEER], XS E ARSI S 550
AR KA RS2 R 2 Tolk bel IX . Tl FH b
Bidfeds . MIRHEEE . H BRI, R IR 55 180t FH s
SMVE R N R R A KA . B bR 5
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(4) ARBFFEL: G B AR IR MR T
it GIS i IDW 2 [EHi e M . AHOC M Fil AHP
TER B8 ARTET 2016 4F 1 H B2 A5 Qe i 25
OX AR B R W R SR P AT 5, AR RO B
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