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Tab. 1

1971 ~2000 74 5K [ 4 & XU E] T 350 % ( B % )
The average frequency of the wind direction in Shijiazhuang during 1971 —2000 ( Unit: % )

N NNE NE ENE E ESE SE SSE

S SSW SW WSW W WNW NW NNW 571y

1 H 11 6 4 1 2 2 6 7
4 H 8 6 5 2 2 3 10 13
7H 8 5 5 2 3 3 9 11
10 H 10 5 3 1 2 2 6 8

e 10 6 4 2 2 2 8 10

4 1 1 2 4 5 8 7 29

6 2 1 1 3 5 6 6 21

5 1 1 0 2 3 5 6 31

4 1 1 1 2 5 7 7 35

5 1 1 1 3 4 6 7 29

AT b T R 25 XL 600 m LR X 25 A 75 Yl 4 o i
PEVERT  AR% 1993 47 12 A 15 d 1 SE BRI 588k 73
BrAS, 425 50 m i 3 5 KA 4 SSE FiI W,200 m
19 3 Sy S F W ,400 m 1 E S XA K WS,
600 m i) 3= F K2 W, 1 000 m (1 3= 5 X 1] Sy
WNW . RS ZA R & BE ) RS RT L&
JEFE 400 m DA_F A, 35 R k0 7 R BRI T X
TSP PR AR T DX SR AR K o
2.2 AFREMXHIREFE

A1 G T DX T A KGE R 1.8 m/s, F 2R
SEBIRGE R 2.1 ~2.3 m/s, ERE VB RE K 1.5
m/s, K& RHA 1.4 m/s B 145 H T R RUR
N0, 5 m/s < XUE <1 m/s) LR, Hp &
Ffp ol /N AIR I KN 33.06% , - ZE fie/ Ny 26.
66% . 12 25T A1 KT & B i R AR L1
L, 7E 200 m LUF, B TR H AAE T XU Bl s B
TheEn G K, 78 300 m DL XU 28 AL JEARAF 4 T
FEEOEE . MR KGR 1.8 m/s,300 m D Xk
7 m/s KA

35

B # X IR B4t
30
25
=
g 20
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BT AN R 7

Histogram of static wind and small wind frequency

Fig. 1

2.3 REFKHRESREREREXE
PL 2001 41 H A6, B8 25 5 5 R X
BB AR e, g 2 TR OB S R

1200
1000 F
300 |
£ 600 |
w400 |

200 F

KU /m-s™!

K2 ARG
Fig.2 The wind speed profile graph of Shijiazhuang

HhRIE) (GB3095 - 96)2 R brifEEi sk, S0, H -
W FERAEE A 0. 15 mg/m” , AT AJIURIA) PM,, H F-
B E N 0. 15 mg/m’, N3E 2 Ha[ L HE, SO, Al
PM,, H V340K FE Y AR , S RAB S bR 4. 73 A5 AN
2.31 15, PR, XUGH 3 ~ 4 ZR, 8 K AT5
" BEE KGR BRI, 15 e A T, 2
A FEREARICE Tolk X N R A5 Je sk 2, 4375 e
HERCR UEA T A5 FESE R A SO, HERCR: & A1 K ETH
X 50% LA b o BT LA S At XURGE 3 ~ 4 R T
T DX P G i T DX S A, AN 2 LA TS )
TR T A8, 2 X R A A A

x2 MMEESHESRERER X LR
Tab.2 Comparison between ambient air quality

and wind speed, wind direction

W) W B R NG RACE o S0, PM,,

1~2%% 175 0.516  0.250

fRALR. 2 ~3 %% 183 0.649  0.266

344 214 0.710  0.346

- 1~2 %% 166 0.323  0.282
X

" 2.3 195 0.616  0.264
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FH 2000 4E 6 H 2 2001 4 2 H f JXsE FER5E 5%
BMEGHE— 28 307, LA K BB 2 AU 3 bn ik
FOEREALS ,PM,, SO, NO, it S i 3 Hbr
HER H 80D, AR U 2,12 J1 2 60 I (PM,, 26
%S0, 31 ¥k \NO, 3 ¥) ,1 H g 55 IR (PM,, 21 K,
SO, 31 ¥k .NO, 3 ¥&),2 A Jy 44 I (PM,, 14 ¥k .SO,
28 K \NO, 2 k) , HZ=dw/b,6 6 I (PM, 4 Ik,
50,2 %) ,7 H 2 (PM, 2 1) ,8 H 3 k(¥
HPM) o 5 Z AR B A T IR AR H 5 94
(PM,,.S0, \NO, ) (- # J&, 7= PM,, Jy 0. 317
mg/m’ HILE 6 H, S0, K7 0.268 mg/m’ HINLE 6
J1,NO, Tei ;s Bk PM,, 4 0. 616 mg/m’ Hy BL7E
10 7,80, J 0.856 mg/m’ HF7E 11 J,NO, Ky
0.125 mg/m* 4 B 76 11 H; & F PM, K
0.752 mg/m’ HFAE 1 H ,S0, 4 1.349 mg/m’ {31
11 A ,NO, }0.166 mg/m’ HETE 1 F ., &5
YWy BE B K T A BEAE 1 H

i3 A A S XU XGE XS B A A s s J 2R
VTR KGR TE 1.3 ~2. 1 m/s Z [A] ; Bk
PREGAAE 1.0 ~ 1.5 m/s Z[A] ; & 2= AR - 24 X
HAE 1.0 ~1.9 m/s Z[a] o FFAZ R AT/, He 850

K. RAE 5 LR P25 T e E 5

e 2000 4F 12 F 18 ~21 H R HZHIAY— U5
Vo TR, PN, 5 /s HEIE 1.3 /s
S BLREL, PU I 2 /s IV HETF
B, AR BT AU 1K T 3 0 Vi
B

3 RS RIS YR

— T 5 2 A R ARG B3 R T e e
HELEVEN AL SRR e K, FE K
A2 S 7 A A ) J5 5[] I R 7K Gl R 3 T D
F WS R BRI VR

3 BARIET 1981 ~ 1997 4F 45 F A [a] 45 9%

RERN H Egeit, PR H O 78 d, 2 4F A4
(¥ 21% , e 246 N 98 d(HBITE 1990 4F) | fie /D 4F Sy
57 d( R AE 1981 4E) . HP &R ELE0.1 ~1.0
mm 2 [8) B B H 805 B K H 808 41. 9% , 7 1
~5 mm BT H B 27. 1% ,5 ~ 10 mm [ 5
19.2% , >10 mm W I BIREFN HES 11.7% . SRIEY]
R H Y 14.5% , >5 mm [FFEK HALH1.9% ;E
KB 85.5% , >5 mm fYIEK HELE 98.1% .

®3 AREM 1981 ~ 1997 EH5RFEKBHE ST

Tab.3  Statistics of precipitation days with different rainfall classification in Shijiazhuang during 1981 — 1997

L7 28 37 4 5H

6 H 7H 8 H 9 H 104 11H 12H

=0.1 mm 1.8 2.1 3.8 4.2 5.7
=1.0 mm 1.0 1.5 2.5 2.4 3.9
=5.0 mm 0.2 0.4 0.9 1.1 2.2
=10.0 mm 0.1 0.4 0.7 1.5

8.6 17 12.1 10.9 4.9 4.2 2.3
8.6 8.9 9.5 4.5 3.4 2.9 1.1
3.4 6.2 16.2 2.3 1.5 1.1 0.2
4.4 6.2 6.4 2.3 0.7 0.4

F AR PR 2 [ T i 5 23 RS ek L
ZIRIISEFR o 24 h FERNRBOR, 23 U is Qe G e
JEREARRER, e H A iy Tl M A S mm
PAR I 75 Gyt e BEAMEAS TR, JSeami B 7 L H

AR Z IR . 538 3 Xt A A, A 30 R
TSR FE S AR HA930.9%
1 LB P EAR R . P, SR PR S0 25 <
AR, 350K 2 2 TR AR SR

F4 BRET 2000 ~2001 FpEKERN 1 XI5 RIRERZIMS T

Tab.4 The impact of precipitation on the pollutant concentration

in urban areas of Shijiazhuang during 2000 —2001

24 h gk KU HAF i FRZR U B H AE A e B H AR L

& R/mm PM,, S0, NO, PM,, S0, NO, PM,, S0, NO,

R<1.0 0.006 0.038 0.006 -0.09 -0.07 -0.01 -0.04 -0.08  -0.005
1.O0<R<5.0  0.025 -0.032  -0.002  0.035 0.01 0.012 0.006 0.053 0.004
5<R<10.0  -0.015  0.009 0.004 -0.27 -0.04 -0.02 -0.20 -0.15 -0.03

R>10.0 -0.043  -0.022 -0.005 -0.06 -0.05 -0.02 -0.03 -0.31  -0.009
[T H %/d 30 21 22
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Fig.3 Histogram of atmospheric stability

frequency in Shijiazhuang during 1981 — 1997

x5 ARETEFUREFEHEREHE
Tab.5 The structural characteristics of temperature
inversion layer in winter in Shijiazhuang

AR P Ry RE WRIE
WR BRI JRE TiE JEE /(C/
15/ % /m /m /m 100 m)

$1)2 58 46.0 69.9 211.9  142.0 1.6
El2)E M 34.0 741.9 939.7 197.8 0.97
BI3E 17 13.5 864.7 992.9  128.2 0.84
$Ha 2 6 4.8
$H5 2 0.8 1275.0 1340.0 65.0 0.8

iR
B

1013.3 1098.3 85.0 0.6

—_

R6 AREWMEZTHIREFEN B EL T
Tab.6 Time — varying characteristics of temperature

inversion layer in winter in Shijiazhuang

. W2 WiR 2 T

i I7] . . JEEE/m

PR /m TR/ m /(°C/100 m)

19 mf 10 65 55 1.0
21 mf 15 115 100 1.3
5~6 i 0 150 150 2.0
7 it 0 225 225 1.7
9 it 75 235 165 1.4

5 ARG

AFREW LR —AFEMEHR A Ge &4 (0 A 1
W, R 1960 ~ 1999 4F A7 58 1F 1) Z4FF-
¥Ib A2 U AL HEONZ A G A, b R
RMET M EREEZMAEZEZWR(6 ~10 J)
o FBE(3~5 ) AR U ATEA BN
SR R IR H B 56. 5% 60. 6% F163.8% L1 7 ~
9 HARD B A RS AL 24 6.5% 3. 3% Fil
0.8% ,

WA FRIET AR DIEEX, FETNAA BT 8 4
KBRS, 50 BT PURBL  ZER 2B
B OPLHEE AR - MO YR &5
2o I REERL AR BT, A5 R 2Rk R
%7,

KT AREWASFEFRFERERN(BA:%)

Tab.7 The type of atmospheric dust sources ( Unit :% )

A #HRE
B WAL IR e
R % N
KR 22 54 3 17 2 2
dERBEN 40 10 3 42 1 4
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PARAG 10% , e 8% o M Bk bra R ml A1,
SRR MRS AWK Vb 22 5040 T 22% (77 2R L
IR DTG Y 7 A IR AR 7 T6% 5 A R BRI M Ak
KWK BIVP R A3 H T 36% B TF2S HL 3 3R IX 35 e 7=
HHTEE N 60% LB AR HE N 2% ~4% . UL
H A5 YR F R 5 R TR

6 I T A BN X A S B R

A0 BT T DX B A T MU 1 i AN T I
Tho WP 4 R, 1977 4 LLRTAFF 29 <R O 12,9
C, 1978 ~ 1990 43k 1y ik A PRide i JE 3], 47 1<
iz EITE] 13,3 °C, 1995 4R P Bk s T 13.
8 °C,1996 ~ 2000 4=k 7 kA 3 A& e iy), 1997 ~
2000 AFFE IR E T 14.7 Co 50 £ a fIHES
a SRR BT T 1.8 CL e U T T 1.2
C, L ETHT 2.5 C,

— PSR

SIRIC

11 2 I 1 2 L 1 N I
1956 1970 1980 1990 2000
K4 fREZH L AR A
Fig.4 Evolution of the average temperature

during 1956 - 2000 in Shijiazhuang
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GG T AT 25 R . Hoh e X E T
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T KAEFRT S HOK )T ERRIX B E T 2 A H shu,
BT FOK T BTG, FTRAE B IRX S5 RE
DXV 1S TR R 2 Pl TR 3 e 4 320 38 o, 10 H
F1.0C, 11 AR1.2C,12 AN1.4 C; PH5RE
IR ZEEZE AR/, 7E 2000 410 ~12 344 0.5

46 ‘ Journal of Arid Meteorology, 2011,29(1) :42 —-47
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Tab.8 Analysis of October — December
temperature data from automatic weather

stations in Shijiazhuang City ( Unit:C)

Afy 10V LAY 2T
WA CUR R R TR R AR TR R O
%6 13.217.8 9.1 4.3 8.4 0.8 1.5 6.2 -2.1

BB 13.217.9 9.4 4.6 8.9 1.2 1.8 6.4 -1.8
V5KALIET 13.318.3 9.1 4.3 8.8 0.6 1.1 6.6 -2.9
k)T 14.018.310.4 5.2 8.7 2.3 2.2 6.4 1.2
HFEK)T 13.118.1 8.9 4.0 8.7 0.3 0.8 6.1 -3.5
AL 13.018.2 8.1 4.2 8.9 -1.50.3 6.1 -4.7
AZEM 1.0 0.5 2.3 1.2 0.5 4.3 1.4 0.5 2.5

1 T B 34k 2000 45 A G, BERHE R 1 i
15, 6 A H BRAE AL, A AN IR IX GERE 2 iR
JEZZ AL, BT LA 50 4R ol A LI B e 1
— oM. S RAKIE 1997 ~ 1999 4F 3 a (71
TR, W] DU T DO — A miR X, i
AT X A H O ) R0 DX i

K5 1997 ~ 1999 4F 1 V-3l BE (2. °C)

Fig.5 The average temperature from

1997 to 1999 in Shijiazhuang
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Influence of Meteorological Condition on Air Quality over

Shijiazhuang of Hebei Province

ZHANG Xiakun', WANG Chunling”, WANG Baojian’

(1. College of Atmospheric Sciences, Nanjing University of Information Science & Technology, Nanjing 210044 , China;
2. College of Applied Meteorology, Nanjing University of Information Science & Technology, Nanjing 210044, China;
3. Lanzhou Central Meteorological Observatory ,Lanzhou 730020, China)

Abstract : Based on the meteorological data in recent 40 years and two years atmospheric pollution monitoring data of Shijiazhuang, the

air quality was analyzed in detail. The results indicated that the surface dominant wind direction is NNE, N and SSE, which increased

air pollution of Shijiazhuang. Air pollutants were easy to exceed standard if wind speed was within a certain range, and the smaller the

wind speed, not the pollutant concentration was larger. The strong rainfall have depurative effect on air, the thin rainfall resulted in air

quality bad. The ratio of air stability near ground in Shijiazhuang was almost 50% , which made against air contamination diffuse. The

heat island effect of urban district was easy to result air contamination pile from surburb to urban district.

Key words: meteorological condition; air pollution; air quality; monitoring and analysis
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