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Long-term variations of the air quality in 6 cities in northeast China
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Abstract; Long-term variations of the air quality and its influencing factors were analyzed based on
the daily air quality data and meteorological data in Shengyang, Dalian, Changchun, Harbin,
Qigihar, Mudanjiang in Northeast China from 2001 to 2012. Northeast China was relatively less
polluted compared to other regions. Most of the urban air quality scales fell into grade I and II based
on the air pollution index ( API) results. In the 6 cities, the primary pollutant was inhalable
particle, accounting for 80% of the total amount. The annual average API declined significantly ( P<
0.01) in Shenyang, Changchun, Harbin and moderately (P <0.05) in Dalian, Qigihar cities.
Topography, emission sources and dust weather had important influence on regional distribution of
API and its seasonal variation in Northeast China.

Keywords: cities in northeast China,air pollution index ,regional distribution.

FEE 20 2247 19 Tl K3 i Ak B DR & B v, PR 8 75 G [n) A7 3] 1 ok i 22 1 G, L HUE:

23 S35 Y [a] ) BCR W AR AR a3 28 S5 Y48 B0 ( APT) J& R VAN 25 A i M AR AL a3 i — A8
Shr, iz BREET A E 9 AN 7 MBI T 2002—2008 4F[A] APT AR #3647 17 204t i) ik 25 3o 3 =
86 ANH AIRTT 2001—2010 4F [A] KI5 YLt 23 A0 A BR AR HEAT T PRAN A B A 7 33 26 30 o i [ 3 A I T
VGAEAT T A H FESY , SRS S AR AU b DX T A9 75 G 00, (HL R 2 X AR L s X 243k i 23 <05 etk
HE R AN 2R G 28 A0 LB T AR | 5 Y 1 DX s M R A1E A2 31800 48 22 1 5 7, 0T 2 0B &5 o ke
4 T172007—2009 4F[H] 25 IG5 YR BRI AT, A0 PR A e ) = R A R LA S T 2001 4F &
2010 4F[] ) APT AR ALARAEHEAT A0 A X B 307 I 22 5 T K AS [ 3 X 25 A< 75 Y AR AR AR 06 4T T 40 A
FIFFE . ASC) H P2 2 % 3R E AR JE X 6 > =B (925 305 Y FrfE dE A T 40 8 R R e Ao, W AR

2013 4F 10 A 17 H k.
# N ZE MR RAT A T T A W b 55 B0 3 A5 255 A A B R G 5E GYHY 2012060377 % B,
* ok ﬂﬁiﬂ@é/‘zﬁ/\;E—mail:yu_dajiang@ 163.com



6 1) FRITAE AR F2 2T 9 28 U I AL AR Ak 957

LM X (SR SR AR,
1 BERIES 90 M 7k

L1 Bk

APT B Hr e A R A ] B3890 sty 0 o5 3ok Tl 25 500 e L RBHE L SR e VT A R E T G
IRV FEFTMIR HEPHLAE 3 AT, DR AR B 2 T 470 A v 5 M e ) 5 e, (e 4% 1 KA
TR T K& 2 > BAT ORI AR S G TE B K& R /RTE K& 2001 4E 1 A
1 H—2012 4F 12 A 31 H ZBIETAE FF550G /R T S54RI 2005 4 1 H 1 H—2012 4212 H 31 HIY
B H I YRR F G R SR E PO A R AL PR KGE KR R RIE A S
B3R 4379 (4381 4379 Fil 4349 H ;55770 R HPHLIABEA Y R 2918 H.
1.2 s Hrrik

f#i ] Daniel " B AE I 7 75 04T APT( B2 S5 R LU ) ) 1878 T i 3 R L e 112 ik 25 MERRAE
Daniel #3568 F] Spearman AN R 5L, A0 .
6, (X, -Y)’

NN (1)

b NV SRR BT (AR ), X0 45 s ] ] S50 42 3k B2 (BN /N B R HEZ B9 5, Y X685 Bk ] Ji] 39 42 Bt (1]
HEFN W75y R, FR AN B B N 28 RS YR 802 R RS 2 Wk a3 Ay | >Wp (FAH
KEFGTRP I TE) R bEHA 8% X

2 R 5ie

2.1 ARAbas SR K5 Y o A RRAE

P 1A 7RG BT A AR AN A APT 25900 H B .6 ANl 2 SUBeAR L T () 5 T4
(R)RE, = T HIHITE 5.0%—34.9% , AR A TLBATT, & m r PR 122 Bl 78 56.1%—
81.8%, 5 b A ; M (B2 05 g% Je A ) 7 4.2%—18.6% , Hoh ik AT 4 18.6% , R A3 2w IR BT
17.0% ,HFHTT 9.1% , K35 7.0% , 5555 MR 5.9% , KiET 4.2% FRAIX 2 S R 540 K
AL R EAR L, 285075 AR ARS8 0 2001 4E 2 2010 4EJb 5T R HORIA 5 23 505 Y T 29 8 I 44 L)
TR A F A3 o 34.2% 21.3%F1 29.8% "7 S TAR AL 6 AN 4.

1 Z) Mo @I2&IV&V

y.=1-

100%

i

Ll
L

\

80%

2 0%
/\h 0
m
o=
£ 40%

Y
L

LA

20%

‘ ﬂ\\\\\\W§§§§§§§§§l

0

S
pu=i
b3
S
b
i
3
3
S
=
&
i

AR HEHT

B 1 Rt 6 iz UBTEEAR TR APT 4548 H o A1

Fig.1 Dayly distributions of the different API grades in 6 cities in northeast China
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in 6 cities in northeast China 6 cities in northeast China
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Table 1 Rank correlation coefficients in 6 cities in northeast China
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Fig.4 The correlation coefficients of API for different seasons in 6 cities in northeast China
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Table 2 Change of air pollution index in 6 cities under a typical dust weather

[Ugtus TEFA Kt K& IR Fr IR HPHL
2002-4-7 500 500 500 495 - -
2002-4-8 500 500 500 500 - -
2002-4-9 172 385 140 97 - -
2008-5-28 156 101 393 500 500 32
2008-5-29 98 174 222 498 149 21
2008-5-30 98 365 88 128 100 24
2011-5-12 414 141 423 266 55 42
2011-5-13 161 93 320 500 69 44
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Fig.5 The backward trajectory 500 m over Harbin (left) and meteorological satellite plot
of dust storm (Right) on May 28, 2008
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