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Fig.1 Thedistribution of PM3o monitoring stations in arid northwest China

F1 PMo AEETEYERT PMoiRESZSITRIEH (AP X R
Tablel Relationship between PM; concentration and individua Air Pollution Index (API) with PMyg as primary pollutant

APl 0<API<50

50<API<100

100<API<200 200<API<300 300<API<500

p(PM1o)/(ug-m’®) 0<c<50 50<c<150

150<c<350 350<c<420 420<c<600




438

R AR B 2485 3 (20154E 3 A )

A, VR KSFRE IR SENE , RH A AHXHE R
123 HAz

TE ArcGIS 9.3 3R 4 HXT AR 5G9 25 (1) 43 A7 4 K ik
7T 4:, 31z i SigmaPlot 245381 T PM o 1
PRI AZAE LA B PM o SREDLEE (46 TR WLEE |
FHNRE) MR,
2 #HERESW
2.1 PMuoiREH = BZEHEFE
211 A2F %4

M 2011—2013 PG5 IX PM g0 R B2 19 25 [H]
SHRE (K 2), BAVEILTRIXA PM o kLT
TER AT X255, B PM o W EEAEI(E I g
mFHIR . WS RPERE PMyy — R bR
( GB3095-2012) 4EHJfH 70 pg-m™ ik, Hrgmmt
MR IRTT T PMyo R BTibnifle, Bl
AT PM g SR 4351k 114, 91 ugm®, iiph5E
W PMyo 4R EALR 71 pg-m®, W TRE%E — 4%
AR, BB S, RINLIALAY PM g W
WAL FRINLIE, HA - RILPAR RS 8 AWyl (B
P AR BT weft . FnH L FISeds . R
8. M. e, nE ) AR B, PMyo Y
HARTF 100 pg-m, K LAJCAS 10 A4S Wi vh Ay
6 Nl PMyo AEA(E T R R — Gebnife, KT
100 pgm>; HR R m e LR SR, PM o 4E44
{E4 120 pgm®, A H A AL 4 4> Wil PM o
AERIEAR T 70 pg-m®, KT 100 pgm®, #idE
KGR NS PM o MRS S A XS, X
B, H PMy 4EX(E R 109 pgm®, 13
AWML A 5 AN E R R bsiE, A7
WA BN EUEWERE . EWRE . WUNEL . BThr
IR EREiREE, BREZMEAL, Mt E R TR RRE
(AT A5 PM 1o SR BB ARILT 200 pgm>,
212 EF T4

HE 3 ATAEH, BT R ERML S

PM o W EERIXT RS B, BKZRiR 2z, AN M
AT NRT , PMo M AR S>> 5¢
W BUBTEEIN S, B Bk X=F0 PMy H{EAT
R, 4090y 138, 126, 119 pgm’, imic#id
R LA UE, Hram AR L LA Rg BB AT | A AT
Flvesn . A, HEFAER. B L=F PMp Y
KT 150 pg-m>, B ZHASHH PM o ik AT
BAR, N 78 ugm®, AR PMyo ¥{E K T 150
ug-m3, AR 58 55k T 100 ug-m; HAHY PMyg
WA BT AR, R PMy H{EN 124
Hgm®, &2 PMyo B g 90 pg-m®, HR A =Z i
IR PM o R B34 iR, 43Ik 160, 106, 108
ngm?®; NS PMy i ERIZ M i kR, HE
PM o ¥R AR, h 86 pgm™, i THE%E
G, BREKZRAN, IR PM o MR A i (e,
#5138 pgm,
2.2 PMuoiREH AZHFE

TEAT R, HEdb T PMyo Bl Ao ket
vl

MK daml B/, Hrsang PM o iR H 28 fb i
A4yk 3FSEAL. E—FhE M7 ORI, ffErE AT,
FH . BTsEon . AR, PE/RED . BTREAE . bk
MR 8 AW, EATH PMayo MR AR Lt #T A
PIANEAE, Zl7E 3 AOrR 11 Ay Zch, B4
T, EAEL, WA RO, BTSN mE A
W% 5k, HSMERARER S T E R gt
i, Hohwg At R BT SRR AR E =T 100
pgm3, T RE CU” B, AT B B
FLEl L, HEE., Bk, JrT R 8 AN,
BT PMyo W H AR sl N, ANTES:
B e, A BESEET 100 pgm>, =
FORAREEE AR fb A, A FEIE R BT ) 2 PR Al
A, AYRITE 50 139 ugmB A4y RSN, H ¥
BRI T — ZikRiE 70 ugm®,

B2 2011—2013 EFEILFER PMoiREZE S HE
Fig.2 The spatial distribution of PM;o concentrations in arid northwest China from 2011 to 2013
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B3 2011—2013 EFEILTFEX PMuiREFTHHE (@, b, ¢, diRXAT. B. B, %)
Fig. 3 The Seasonal distribution of PM;o concentrationsin arid northwest China from 2011 to 2013
(a b, ¢, d represent spring, summer, autumn, winter, respectively)
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Fig.5 The Spatia distribution of PMo concentration in Xinjiang from 2004 to 2013

-
N
)

EVN

(PM1o) / (ug-m°)
o o o o

p
5

N
=]
T

H

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
B3

o

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
GE

Bl 6 2004—2013 358 PM:o ik EEBRELE
Fig. 6 Theinterannual variability of PM1o concentrationsin Xinjiang from 2004 to 2013
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B 7 2004—2013 £#HEAKFRERLEH = 857
Fig. 7 The spatial distribution of horizontal visibility in Xinjiang from 2004 to 2013
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The PM 1o Concentration Characteristicsand Its Relationship with
Horizontal Visibility in Arid Northwest China

QIU Xue, ZHANG Mingjun, WANG Shengjie

College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730070, China

Abstract: By using the API, PM,, data from meteorological departments and the visibility, humidity data from environmental
departments, the spatial and temporal distribution characteristics of 19, 5, 13 PM monitoring stations in Xinjiang, Gansu, Inner
Mongolia in arid northwest China in 2011—2013 is analyzed respectively. The relationship between PMyy concentration and
horizontal visibility(including all weather and clear sky, dry visibility and dry extinction coefficient)) in Xinjiang is researched, to
realize PM, concentration situation in arid northwest China and to provide a scientific basis to control PM 4 pollution. The results
show that: (1)From 2011—2013, there are obvious differences in PM 1o concentration over the whole arid northwest China, and the
PM 4, concentration in Xinjiang is significantly higher than in Gansu, Inner Mongolia. The PM o concentration of the most cities in
Xinjiang and Gansu has already exceeded the national quality standards grade 2. In terms of the seasonal distribution, the PM g
concentration in spring and winter is relatively higher than in autumn over the whole arid northwest China, and in summer the lowest.
(2)From 2011—2013, the PM 4, concentration monthly variability fluctuations of the most cities in arid northwest China are large,
and the fluctuation curves are “M”, “U”, “N” and “n”, respectively. (3) PMq concentration is negatively correlated with the level of
horizontal visibility. To reduce the analytical deviation, PModata is grouped by 100 pg-m step, and the relationship between PM;
concentration anomaly and horizontal visibility anomaly is analyzed. Visibility anomaly shows positive value if PM,, concentration
is negative anomaly, and the horizontal visibility is higher than mean value under the correspondingly appropriate weather conditions.
Visibility anomaly shows negative value if PM1q concentration is positive anomaly, and the horizontal visibility is lower than mean
value under the correspondingly appropriate weather conditions.

Key words: PM; arid northwest China; Xinjiang; horizontal visibility



