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A Study of Correlations between O; Concentration and
Meteorological Factors in Summer in Beijing
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Abstract Utilizing the vertical measurement data of O; and meteorological factors obtained on the Beijing 325-m
Meteorological Tower from 26 July to 22 August 2000, the relationships between O; and NO,, O; and meteorologi-
cal parameters (such as temperature, wind speed, wind direction, and relative humidity) are discussed. By regres-
sion analysis, the multiple regression equations are built in different wind directions. It is shown that high O; con-
centration is the interaction results of NOy and meteorological factors. It is feasible to predict the potential ozone lev-
el based on currently available database of NO, and meteorological parameters. -
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Table 1 Correlation studies between O; and the main meteorological variables and NO

r (p)
H=8 m, N=360 H=120 m, N= 305 H=280 m, N=360
X Wind speed 0.18 (<0.01) 0.24 (<0.01) 0.12 (<0.1)
R Temperature 0.61 (<0.01) 0.43 (<0.0D) 0. 44 (<0.01)
HXEE  Relative humidity —0.41 (<20.01) — —
NO —0.39 (<<0.0D) —0. 37 (<0.0D -
H: r NERBFMRRE, p HEXREE, HARERE, NAEEANML “—” ErRED 0NN BERBE.
Note: r is Pearson coefficients, p is correlation probabilities, H is height and N is the number of sample, “—” means that the correlation is

not significant for a confidence level of 90%.
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%2 ARERETO RESRE (T) WERAAE
Table 2 Regression equations between O; and temperature (T) in different wind direction

BE Height /m N r J778  Regression equations
fH#ZR  East wind 8 112 0.54 [O3]=(6. 320. 94) T+(—136. 30124. 46)
120 53 0.61 [03]=(8. 95+ 1. 62) T+ (—163. 27+40. 48)
280 92 0.43 [03]=(5.2741. 18) T+ (—65. 43+26. 81)
R South wind 8 124 0. 66 [Os]=(6. 4540. 66) T-+(—131. 02%18. 61)
120 125 0.71 [0 ]=(9. 9140. 88) T+ (—205. 75+23. 63)
280 91 0.74 [Os]=(11.1541. 06) T+ (—214. 7527. 36)
fRFEM,  Wast wind 8 92 0.45 [0;]=(2.9840. 63) T+ (—46. 3117 61)
120 68 0. 40 [Os]=(1.794£0.50) T+ (—3. 11£13. 68)
280 84 0.54 [Os]=(4. 85:0. 83) T+ (—61. 102:20. 93)
ALK, North wind 8 13 - —
120 54 — —
280 71 0.35 [O3]=(1. 3130. 42) T+ (14. 04410. 95)

FHERFE 1 Notes as in Table 1
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Table 3 Regression equations between O, and relative humidity (R, ) at 8 m in different wind direction

N r FJ345 % Regression equations
RAMR  East wind 112 —0. 47 03 =(—0.81%0. 15)R,+(83. 04+10. 55)
B South wind 124 —0.49 03 =(—0.7740. 12)Rn+(93. 947. 79)
fREER,  Wast wind 92 —0.21 03 =(—0.19=£0. 10)Ry+(44. 73£5. 03)
RILR,  North wind 13 - -

#IRIFE 1 Notes as in Table 1
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Fig. 4 Daily values of O3 concentration and wind speed (V) at different height
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Table 4 O; concentrations at different wind speed and different height mgem

[=1; 3 X Wind speed / mes™!
Height/m 1410 1.1~2.0 2.1~3.0 3.1~4.0 4.0~5.0 5.1~6.0 6.1~7.0 7.1~8.0 81~9.0 9.1~10.0 310
8 0.056  0.088  0.068  0.089  0.085 - - — - — -
120 0.048  0.080  0.111  0.115  0.115  0.133  0.106  0.152  0.143  0.101  0.094
280 0.070  0.107  0.124  0.120  0.120  0.133  0.130  0.119  0.106  0.113  0.106
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