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Abstract:  To evaluate the influence of meteorological conditions on the performance of DOAS (Differential Optical
Absorption Spectroscopy) system, we analyzed the concentrations of three criteria pollutants and relevant environmental
parameters measured during 14 month periods between Jun. 1999 and Oct. 2000. According to our study, the performance
of DOAS can be sensitively influenced via various manners (such as among different chemicals and/or between different
time periods). It turns out that O, exhibits most frequently the weakest agreement between two systems. When com-
parison was made among different meteorological parameters, the strongest variability was seen from such ones as
windspeed, wind direction, and irradiance. In addition, the absolute differences in measured concentrations between two
systems were compared against various environmental parameters by means of linear regression analysis. Results of this
analysis indicated that the differences between the two tend to decrease with the increase of such parameters as wind-
speed. It is thus concluded on the basis of our study that the simultaneous evaluation of meteorological data should be an
essential step toward the accurate assessment of pollutant concentration data obtained by DOAS measurement system.
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Table 1. Comparison of three criteria pollutant concentra-
tions determined by two different methods.

Conventional
DOAS data (MCSAM-2)
SO, NO; 0Os SO, NO: O3
(a) All data

Mean 497 4861 2570 523 3923 18.08

Median 399 4562 2035 500 37.00 11.00
SD 406 2357 1738 3.00 1815 19.77
Min 000 000 313 1.00 400 000
Max 3270 147.04 12321 2500 130.00 146.00
N 8568 8573 8573 10136 9898 9982

Cl 90%) 0.07 042 031 005 030 033
(b) Data without outilers*

Mean 503 4852 2718 530 3921 21.08
Median 406 4543 2235 500 37.00 1500

SD 402 2359 1768 289 17.62 2049
Min 011 345 313 100 400 100
Max 3270 147.04 12321 23.00 12800 146.00
N 8248 8179 7332 8248 8179 7332

Cl(90%) 007 043 034 005 032 039

*Criteria to exclude outliers were selected by PD values
of 1000%.
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Table 2, Seasonal patterns of compatibility between two
different analytical methods.

Conventional
DOAS data (MCSAM-2)
SO, NO, O, SO, NO, 0O;
(a) Spring

Mean 541 5044 3289 612 4001 2671
Median 476 4786 3225 6.00 3800 2600

SD 371 2378 1753 234 1720 18.81

Min 026 345 574 200 400 1.00

Max 2339 13536 9147 17.00 108.00 106.00

N 1669 1651 1623 1669 1651 1623

Cl(®0%) 015 096 072 009 070 077
(b) Summer

Mean 306 3829 3099 359 3462 2749
Median 189 33.16 2604 3.00 3000 21.00

SD 302 2063 2116 203 1748 2496

Min 011 382 313 100 600 100

Max 2256 14704 12321 16.00 128.00 146.00

N 2755 2818 2617 2755 2818 2617

Cl(90%) 009 064 068 006 054 080
(C) Fall

Mean 422 5292 2181 454 4306 14.77
Median 340 5064 1717 400 40.00 10.00

SD 313 2196 1349 214 18.05 15.53

Min 0.14 521 807 1.00 500 1.00

Max 1846 128.05 90.07 14.00 10500 97.00

N 1773 1851 1414 1773 1851 1414

Cl(90%) 012 084 059 008 069 0.68
(d) Winter

Mean 805 5796 2025 761 4163 1095
Median 731 5697 1759 7.00 41.00 8.00

SD 426 2347 953 305 1625 933
Min 074 1047 779 200 600 100
Max 3270 14461 5694 23.00 117.00 53.00
N 2051 1859 1678 2051 1859 1678

Cl(90%) 015 09 038 011 062 037
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Fig. 1. A plot of frequency distribution of PD values for

three criteria pollutants. Comparison is made among four dif-

ferent seasons for each of three species: SO, (top), NO,

(middle), and Os (bottom).
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Fig. 2. Short-term variabilities of SOp-related statistical
parameters to analyze the compatibility of two systems,
DOAS vs. conventional monitoring technique: A, correlation
coefficients, B, slope, and C, intercept.
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Fig. 3. Short-term variabilities of NO,-related statistical par-
ameters to analyze the compatibility of two systems, DOAS
vs. conventional monitoring technique: A, correlation coeffi-
cients, B, slope, and C, intercept.
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Fig. 4. Short-term variabilities of Os-related statistical par-
ameters to analyze the compatibility of two systems, DOAS
vs. conventional monitoring technique: A, correlation coeffi-
cients, B, slope, and B, intercept.
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diagnose their influence on DOAS performance: A, tempera-
ture, B, RH, C, UV, and D, windspeed.
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Fig. 7. The effect of wind direction on the performance of
DOAS in relation with the data derived using conventional
method: A, correlation coefficient, B, slope from linear
regression analysis, C, intercept from linear regression analy-
sis, and D, concentration vs. wind direction.
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Table 3. Results of comelation analysis between A values of three criteria pollutants and relevant environmental parameters.

ASO: ANO:; AQs ASO, ANO:  AOs ASO: ANO, AOs ASO; ANO, AG;

(a) Spring (b) Summer (c) Fall (d) Winter
ASO; (1669)’il (2755) (1773) (2051)
ANO,  0.2625* (1651) 0.2400 (2818) 03182 (1851) 0.1863 (1859)

AO; 0.1108 —0.1759 (1623)  0.0877 -0.0191 (2617) -0.0034 -03824 (1414)  0.1334 -0.0469 (1678)
PMIO 00751 00009 0.0497 03132 —0.0938 —0.0108 03653 0.0387 00443 02994 04898 -0.1474
NO 0.1418 03943 01177 01710 0.1999 0.1956 02963 0.0965 0.1230 0.0800 05167 02325
NO 0.1928 05155 0.1473 02348 0.1572 02175 03138 00598 01806 0.1074 05827 02359
CH, 0.1654 03460 0.1710 02383 0.1578 0.1113 02973 0.1039 01249 0.1381 03690 0.0066
NMHC 02436 04419 00426 03266 0.1933 0.1495 03113 01280 0.1370 0.1397 06101 0.2685
THC 02309 04507 0.1337 03055 0.1933 0.1426 03417 0.1300 0.1480 0.1603 05429 0.1320
Co 02420 03884 02228 00930 —0.1138 0.0212 03498 00884 0.1505 02069 0.6003 0.1668
RH 0.1005 —0.0121 0.0605 00801 00066 02748 0.1541 00544 00395 02914 02469 -0.2505
WS 02598 —03547 -0.0414 —0.1517 -0.1644 —0.1317 —0.2856 —-0.0900 -0.0365 -0.2137 —0.5826 0.0047
TEMP -0.1439 -0.0865 -0.1945 —0.1781 -0.2528 —0.1929 -0.0010 -0.1789 -0.2208 -0.1010 -0.0716 0.0190
uv -0.1867 —03129 —0.0177 -0.1500 -0.1427 -0.1760 -0.0776 -0.1337 -04330 -0.0472 -0.2533 04249

*Denote the total number of matching pairs for correlation analysis.
*Denote cases whose correlations are significant at probacility of 10°,
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