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Abstract There is increasing attention focused on the influence of aerosol to the climate change and the environ-
ment. What extent and relationship on the meteorological factors to the aerosol mass concentrations (Mpy) is a
challenging subject. Studying the relationships is beneficial to improve the aerosol model and better understand the
climate change. By analyzing the Mpy and corresponding meteorological data of Xilinhot and Jurh in 2005, which lo-
cate in semi-arid area in Inner Mongolia, representing sandy land and grassland, the results show great influence on
Mpy from dust events. There are little difference in non-dust events. Further analysis implies there are interaction

between the Mpy and the meteorological conditions, that is the wind speed and air temperature increase with larger
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My, relative humidity, air pressure and visibility decrease with larger Mpy » respectively. On the base of correlation

analysis between the Mpy and the meteorological factors, which the wind, air temperature and air pressure are sig-

nificantly positive correlation and relative humidity is significantly negative correlation with Mpy, and the climate

condition index Ipyexpression taking account of the above meteorological factors is given as a comprehensive effect

on Mpy. The results show that the correlation coefficient of the two stations between the Ipy value and Mpy are lar-

ger than 0. 70, more significant than only considering single meteorological factor. And it also indicates that there is

obvious linear relation between monthly Ipm and Mpy. By analyzing different seasonal correlation relationship of Ipy

values and Mpy » it shows the latter is the main factor influence on Mpy between the different underlying surface con-

ditions and meteorological condition.

Key words

1 5]

il

SRR R AL B i) — A R
45 (Penner et al. , 2001; FHHE 4, 2001), 4
SRAT ) RO e si 38 1 S B E T 2 o B
BN (Tegan et al. , 1996; Sokolik et al. ,
1996; PSS, 1998; Penner et al. , 2001; T %
S, 2007, (HXPREE AR E R . H AR
AR KAIAHI E M (Ramanathan et al. , 2001),
ST AR R SRR A Z R R R
AR T il M 0 38 42 I BRI SR (Gong,
etal., 2007), SHAbHIXAHL, RETF. P
TRXZ NG RE/N, B YRER ) 2
KA EZ My, HHR B A 32 10 AR R
MR o R A X U A KA A R B2 Wi
(E/NEEE, 2004; KA, 2005; Zhao et al. ,
2004; ZEEFREE, 2007), ARG T BT Hy
THT AU M B 43 A FEAE LA AN [F] (Luo et al.
2003; Zhang et al. , 2003), RFEWAERI TR
RERIAAF, WARWEBARRKYEL (4
HEZRAE, 2001, EHE M7 B R AF (2003) 2000
44 7 1~15 Habxnt PMI10 5. A X EE Al
SIRXT LA R B, PM10 58 AR 2R AR
HIRHICNE o BP9 ARG B 38 0 A0 IS vk B 0 A 1 5%
Wi, RHELEANDR 2 AR B R GG L — il
ARAE BAE R, DALTF M 5 B2 0 S Ik
FEAMATIRE M . BT, AR SO AT W) — 25 B A
EANT) T #2515 09 N 520 B AR R AR H AN
LT PMI0 Rk EE (Mpy) MHS5SRRER
IRRIAT THRSE, RIS L E RN R

dust aerosol, mass concentration, meteorological factor, PM10

B[R RBRLMERE )R, BRE /5 M B A
BEMMRKR, HIMRERY TR &M
Xt Men IBER R

2 WIREFMERSKIE

SGBEZE AN H S5 AR i 25 30 b T Mpyy
WA RRAE . T BIFE G EER X My 19 52 10
T B[] 2 FEAN [F] T 4 T FRAE X Moy (52, A<
WFFE BT 25 R 23 RH T T RRAEAS [ () P9 5
MR E R G & (43°57'N, 116°07'E)
FIR H IR 58 36 o A i 3l (42724 N, 112°54"E)
YERBFGR X, WEERALF NSk TR R,
BRI R UL 2 S TR AR R T B AR T, AT
PN 552 vy B P S B S o LA A R R BT
X5 2 H DU 35 457 F N 5k b 3 v o g g,
YRR VD MR BT X, PR 0 o] 1B 9 e A /b, 30
2R PM10 20k TR 8 3%
JBEs VAR TSN Mpw B AR

PERMILEE PG (1) Mpn AU E AR B R (R
FLAE X R AR AR . KRR
S FTRE UL BED . Mpw F) A 38 [ Rupprecht &
Patashick 2 & ) TEOM1400a %I S ks F Wi Y
PEATO . BE UL Vaisala A A4 FD12 406K
SOEERE DL EE AT, SRAESIZEIY R 5 min, H
PTG EAE Xof SO0 0 ek 0 A7 O o o S T H R A
AR LA R R B BRI R RUR H AL A 3R
Gty B Mpw HAB GRS ] 43 3R 0 H . A EHE
AREMG L. SCPHEE YRR, FARM
WP REMBL LM H FHRAVERSH, &H
PLEBR 2R AR A RAH .



134 IR NS VD b AN bR BE T T i PM10 0 A AE L S e R R LR

No. 1 QIU Yujun, et al. Characteristics of PM10 Mass Concentration and the Influence from Meteorological ... 99

3 HBR5HH

S BRI R AR B AT T B REAE R )
EAEAEVD A H I M dH2ZE A K, B bR 4y 86. 9
pg e m Cy RHFN 901 pg e m . PEEIEYNA
H B2 05 A8 80 APT (B O b [ B X BRI
JRAARR APT BT 23510 68 A1 70, 25 i
HORDU N R BTN 58 T R XA B R 23 U
KPR BV HWERSR, Shbki R Mew
ik E] 449.4 pg » m °, BEIAEVALHAY 5.2 £%;
RHMEE 752.4 pg e m°, BAEVAHE 8.4
. EATETA LR APT#f R T 300, S {5 4L,
AJ LD A 2 R T N 5 L DX S e

G35k WL 2005 £ H Moy SE AR
ZAES (B D, 7EDAH, YA AR
T PR B AR B ] R i R Y A
E P Vb2 R RE R RS [T Bir AR]85 4k
TERE 2005 4F 17 AN/ H g 12 RIS RFEE R R
T 1hy REM 12 AR H b HA 4 RGN ]
B, A 4 IR ETE 10 min A4, 5%
MR LG, R H R U AR Rp gm0, X 5
PRGBSI IEA S VI C R . 2 mib R )
AR BT 250 32 A 3R R A A AP
W N TR A A VD M 2 G R KUY
U R T Bl U, N BRI A7 B A, (H
FLE R R 0 5 B . s PR B A B Y XUy
R . RUBORETORSE, P vb A2 R AU i s 24
Fh TR R A SRR, BORZ B
BENBR . AWz, B e VbR A
JE B — A B ey . P UL A K 5 B
WG P AIRL -, 1R T 5 1) IR K s T
Mo T LA SCASABLD 3t T3 A: S5 I i) PR 8 K R
TIPSR ]

LW Mew (1922150 i A (ILIET 2),
R AE I AEVD A RSB R A1 3~6 J
(4 A 8 bR e 0 2 R AU B Y
88%0, RHME 75%0), RmfEHBBAAE4 H. BAR
Mpn 73 A R AE 2 AR R R mECR, A5
BEEERRZER, T5, KORHBE, il g
fiRdR, HRER, ARV . IRRRZDW AR

SRR ESE, PR HFEAED AR H Mev B4
RAEMG MR TIRERX L E M, N ]
APUL. PSS LETD A HOAAE YD A H I IR B R A
B2 AR HBXGE, moRRGE ., AR T
FEVDRH L TIARXS MR RE K VR A U IE A A
Beo Fi4hs @it xh R B, Bk R vb e B AR
TR H ARG L e KRG AR I T2 B
FRHR A R ISP A B, TR R R AEA A
ARG N WA R B 2 TR Mew 7E
RO 1) KT 22 5 B . T A F T
WA Tt RIS Men 3 NFERICR

(a) —=— Dust event
=== Non-dust event

2001
0 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrorrr?
91024 6 9 1318272829 1 4 5153016 5
Mar Apr May Sep Nov
1400 (b) —— Dust event

12004 === Non-dust event

T i T X | W T 5 LI T Ll T X T L T 1 T X T LI | r
9 18 19 27 28 29 10 4 12 10 14 5
Mar Apr May Jun Sep Oct Nov
Date

Bl () SRR (b) 2k HF 2005 4£70242 KA H AR
2 H Mem¥5{H
Fig. 1 Mpwu of dust events days in 2005 and mean Mpy of non-

dust events days in (a) Xilinhot and (b) Jurh

—a— Xilinhot
—o— Jurh

|||||||||||||||||||||||

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

2 BMREERRRIA H AT Mev H #91H
Fig. 2 Monthly Mpy in Xilinhot and Jurh



S 5 ¥ & O OR 14 4%
100 Climatic and Environmental Research Vol. 14
£1 HREENABR 2005 £ 0 BREDLASKERHE
Table 1 Mean value of climatical factors of Xilinhot and Jurh
W /m e st R/ me st RE/C MIRHBE/%  KIKHE/hPa S JE/hPa HEDLBE/km
BiMiErs A H 5.8 12.0 7.4 37.1 4.1 893.7 119. 4
dEvbbH 3.0 6.8 2.6 52.6 5.4 900. 6 286. 0
AKHM WA H 7.7 15. 1 11.4 24.6 3.4 878. 1 259.5
kb H 4.4 8.4 5.7 42.5 4.9 885. 3 362. 4
R2 GHREEEFIRBET 2005 £ Min SESEEZHNHEXEY
Table 2 Daily correlation Coefficient of Mpy and climatical factors of Xilinhot and Jurh
A /m e s7! KX /m e s7! /T AHXHREE/ % JKJKHE/hPa S /hPa fie DL/ km
BRI 0.45* 0.50* 0.17* —0.39" —0.08 —0.35* —0.53"
KB 0.45" 0.54* 0.15* —0. 27" —0.04 —0.36* —0. 38"

x FoRilat T 0. 01 [y BRI

5 K P2 AR P A RS B T, e UK S
Men BRI 530 3R 2 0 Mew AR AR E R0
Brasif, NERPER], KE 5 M B REGE
0. 01 WRBFWAT. 75h, AFE MR
WRIW PR AWM REFMZ—, AR
SAF XTI AR A FHRE B A SR A
iR, £2HESPERE Mo WL LRA
RS, BR TR, HABRRER S Mem A
RAEHRIRF] T 0. 01 B MR-, M, RS
M ZIEA G, AR, T, RERE S Moy
B,

BRARERE Mo 1 5325 A OGS 75 150 W Al
MZ B —E AL E R WRA, X R R
KARWMTHRE? H RS AR ER B SSHEAEH]
e

[ (w, ty hy ps Vi), (D
Hrp, w RoRKGEE, ¢ RRIRE, h FoR MR
. p FRAE, VFERERILE,

MK 2 HhER, X HE, HRKKES
M FIAHDCPERBAR ST . X LA X H BIE A H 4
ANE I KGEF 415 3], 8RR A 55 16 T R XU
Mo 520, 5 H B R KGR AR . H 24 XGE(E
5 Mpm BIARSE BB/ . 75 JEE XGE H 34 5 A
FREE BB A RIERZ iy [ 5 8 BT LU 5
H i R XGRS B UE X 2 5. NiZS B3
&, N#ESEHARBMEN, WEMEE -
AER W Moy ISR IE, FTLL (D Ui 45 R PR
SREEFRE. ] Iw o, I8 H ARG B+ XF
Moy (520 b T 585 B M7, %o 34 A o AL BT

W R A B — A AL A
FIEFNH G Moy B AR, LUK (1—h)
YERIREE 2, DA B8, B RRYS
Moy A OCTERE .2 EAR DG R BUIR TR -5 X
AU AR B A SC R B B ARTE R AR B
AR5 KRR I AH 5 R B3l Rk 0. 81 Al 0. 69,
290 S Mea AHC R B 4 5. 515, Rk
Hoff g A, KA R IR B % L5 R E
. AT ERIEERNELE, KRS
HIPOH 1, S MBI %, BT
SES M2 IAE KRR, BRUTRESEH, A
Wil 1 5A BB R HEE ) 22 E. B E S
Mo ARG R s TRV 3R 5 KU 2 5 R 3R
BERHRK R, (H5HATRER WAL
2%, VLHTRE UL B2 0 0 S e v 2 S IS Y — A BB
ZH. SHAN SRR E R, GBI A X
DR EE R oA P A s, HOETE (1) =Ny
HHRPEIMEEEM. ZIERREE S My 7
KR 1 568 W EE bR AL (A i 22 HAE N
RRWESE., 7o, BIRNEILZSES Ml
PR RBAHZEAK, WEIHATLE £ P arE A Y .
XHEERS SR, [
Whax * (1—R) * £1(p) * £ (Vi)
f1(p)=[max(p)—p]/[ max(p)—min(p) ],
£, (Vo) =[max(Vy)—V.]/[max(Vy) —min(V,)].
(2)
S TARIE (2) P AU AR DL R AR TE AL B AR
FEE, AHN 8 F K de/ MBI 1970~2000 4 B[R]
ik, i (2) KH5 g AR R AT AR H A

IpM:ZU M

|



134 IR NS VD b AN bR BE T T i PM10 0 A AE L S e R R LR

No. 1 QIU Yujun, et al. Characteristics of PM10 Mass Concentration and the Influence from Meteorological ... 101

2005 4F [ Iy H¥HME (DL 3D, P3G Ton 5 Mpu 11
FISERBY B M 0. 72 1 0.76, K5 0.01 [ g 2%
MK, AR R & TR 2 pHA RIS
BE. A, RSB R RN T B H R
3.86, dEVbR HAIVL A H 40504 2.82 1 25. 13,
JEH NETE ML 9 fiFs A H AR08 6.07,
HAEvb 4 H ol 4,96, vh2 H Wik 38. 65, 70
AHEEDAHBIE 8 5. A TR R4 H 4k
WA H Tem FREE, 118 TR H A 1971 ~2000
M H Ievs U0 HAEE 42 H 43504 30. 79 Al
6. 13, S IH 715 A 2005 AEEMEZEA K. 7
Gb, PV H SRV H I BT B A5 ER UL
B, A8 BRE A RO X BV H AR A H . 5
—J5 T, HEMIERE SR H AR i, ¥
R H TR Mpw (152 0 K T R HBIASR .

BT T M ZE T BB (B 4, Tou
5 Mpu A —50 It 7E 4 HBBIRK, B
/e E—HEERI, TS Mow 12554 G 15
REE (B 5, RN T PMIO BERREZ MR,
H AT H T PMIO JLI S 110 X 248 e 1 75 YO 0 7%
REEE L BUR 22 FIBIE . HL 2000 AF AT A UL A 2
2319, EEF MM PM10 i35 SRR A BR.
HZHE, T EBIME IR EZHETILM
DA A H B2, I B AR B, BERHAE 25 (] AN
] B4 SERS s I AL PEAN My 248 T8 F

RUE T 748 S I 5 Mpw H B{EAGAH
FAERIIE 0. 70 KA E s (H MeuBR T2 B4 40
SR, R BIASR] BRI R . SR
DX T A5 1 B A DU 2 4 B ) AR AL A, XA
B/ 3~6 H g s i 7~10 H i
Mo 5 Tpu (EHATAHS ST B, PRI B0 T B9 AH
KAEARIRE] T 0. 01 1Y B AR, BRI R AR

—=— Jurh
20 —a— Xilinhot

0 T T T T T T T T T T 1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

3 2005 AR AR RFRILR H AT Tem H 2918
Fig. 3 Monthly Ipy of Xilinhot and Jurh in 2005

3007 (a)
250 | M,y =14.8251,, +48.083
R?=0.9502

200
150

M\, /ng: m?3

100
50F
0

0 5 10 15
3501 (b)

3001 Mpy=12.321,,+33.132
250F  R*=0.9562
200}

150
100

My /ng* m?3

F4 (@ GHRERA (b KHA Mpufl Iew A ¥IER R
Fig. 4 Monthly Ipy value in Xilinhot and Jurh

RS AR R 5 — 8. 3~6 H A 6 R 800y
W 0.70, 0.75, 7~10 H4»%H 0.48. 0.50,
RTRIZEAT T P A O REFRIA B T 8 E KO
AT Sl AFGEE (A A DG RS . AR R 54 T
THE AT Tow 5 M BIERFEIA K, 52 H
Fo, REEMREM 'S Mpw R RN EERNE,
X5 Zhang et al (2003) FIBFFTEESEAHIA
PE—2B BB B, AR P03 A A b o
FPHIE, 4 AU S FIREI . FRE2VA0
KA. BIR 2000 4FHT A 0 0BA PMy, (19080 5%
B AN AR R AR B FIAY Mo 43 Fi 45 AE AT A
LIES], YRR HE Mpvit & TP RRSH,
1 4 AN A 1971~ 2000 4F 1 #H R 5 B2 0 R}
CRIBTHESLR) . R BN I H{E, H
F 30 AR P AN K, 4 3 LR HOAN Tou
SRR . N 6 AT LUE . YA H B Tnu H
Wi m TIE A H, HIEW AR HERZ M
B, RN T A EGER . HEDHEERE
IR_EAEH R KER, K. B A
TERPAIE 5 AR O R ARl 0. 70, 0.69, 0.67
F0.78, FKF|T 0.01 AR EMAF. FBEHIED
B H Tew A BME R FHMZEY, AN Fibe
KAH s ULHA Tom BEASUT HiL SR Mpy 58 JE



102

S T (N A

Climatic and Environmental Research

14 &
Vol. 14

My /ng -m

My, /ng: m3

800

600
400
200 ul
0 -
R B e e L I B o B e e e e B
30 1 31 30 30 29 29 28 27 27 26 26 25
Jan  Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan
2005 2006
1400 190
007 (b) ]
1200 475
1000 Jeo
800 Jas z
600 1 - ~
400 4
2004 fog | o[
0 =0
N B T B B B S B o e e
30 1 31 30 30 29 29 28 27 27 26 26 25
Jan  Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan
2005 2006
Date
B 5 () GMERef (b 2K H A 2005 4 Mpv 5 Tem X LG

Fig. 5 Comparison of daily Mpy and Ipyv of Xilinhot and Jurh in 2005
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