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ABSTRACT

This study applied the data from San-I monitoring station of Environmental Protection
Administration (EPA) in Miaoli county to calculate the diurnal changes of every pollution index by
EXCEL method. The results obtained were adjusted to seasonal variations again. Simultaneously, the
environmental factors were also added to discuss their influences. The indicator pollutants of this
study included Oz, NO, NO,, NOy, etc. The results showed (1) ozone variations were strongly
influenced by NO,, and weather conditions about temperature and sunshine also caused influences; (2)
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ozone concentrations had higher trend in summer because of temperature and sunshine; (3) mean

diurnal changes of ozone concentrations corresponded with that of sunshine amount, i.e., ozone

variations were significantly influenced by sunshine; (4) mechanisms of ozone formation are

complex, so space analysis should be used to study further.

(Key words: Ozone, Diurnal changes, San-I monitoring station)
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Figure 1. Overview of research method.
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Table 1. Comparisons between NO+NO, and NO, concentrations in raw data.

0.00 | 7.58 6.09 |-11.19| -6.93 | 0.00 271 [24.84%|16.91% [-16.18* |-15.61*|-15.36%| 0.00 | 0.00
0.00 | -6.19 7.33 |-22.31%| 8.55 0.00 1455 | -6.17 | 4.14 | 14.78 |24.39%|112.57* 0.00 | 0.00
0.00 | 18.89* | 1.67 |27.08*|-16.74*| -12.90 | -11.21 | -9.91 |-19.60*| 23.24* | 18.67*|-30.04*| 0.00 | 0.01
-0.01 | 10.59 | -6.37 | 536 | 11.78 | 65.67* | 1.47 |20.53*| -5.83 [-15.80*|-19.64*| -4.72 | 0.00 | 0.01
-0.01 |-18.65% | 3.57 [40.66* | 11.46 |-16.97*| 18.67* | 6.30 | 3.03 |27.70* |33.79*| 11.43 | 0.00 [ 0.00
0.00 |#DIV/0!| -4.64 |[-53.49%| 224 | 13.57 | -2.69 |-11.93| -4.41 | 298 468 | 022 | 0.00 | 0.00
0.00 | 4.62 -2.71 1.16 |[-15.05*| -6.13 | -4.60 | 11.43 | 8.45 6.82 |-10.61| -091 | 0.00 | -0.01
0.00 |16.99* | -1.15 |-20.81*| -6.02 | 16.90* | -11.89 | -7.71 | -4.78 |-26.80* | -3.88 | -3.96 | 0.00 | 0.00
0.01 | -2.21 |#DIV/0!| -2.36 | -1.38 | -10.64 | -4.85 | -2.32 | -8.22 |#DIV/0!| 7.41 | 12.58 | 0.00 | 0.01
0.00 | -597 | 451 |-11.52 | 11.79 | -6.35 [#DIV/0!| 0.34 | 9.88 | -0.62 (-16.28%|35.81*| 0.00 | 0.00
0.00 | -2.02 4.17 |39.12*% | 18.75% |#DIV/0!| 3.25 | -3.10 | 15.91%] -2.90 | -1.96 |-26.08*%| 0.00 | 0.00
0.00 | -2.18 | -4.39 |-32.25%|15.66% | 29.08* | 3.76 9.69 | 5.24 6.15 | 11.55 (171.24*| 0.00 | -0.01
0.00 | 0.48 7.33 837 | 0.00 [-20.75%| -7.74 | -5.20 |-24.88%*|-17.23* | -10.92 |-32.72*| 0.00 | 0.00
0.00 | 21.28% | 15.21* {133.99%| 0.00 3.20 1.03 2.04 |31.87%| 31.06% | -2.26 | -4.40 | 0.00 | 0.00
0.00 | 34.99* | 1042 | 850 | 0.01 | -5.15 | -6.52 | -2.77 |-27.65*%| -5.37 | -5.22 | 2.68 | 0.00 [#DIV/0!

1. JFaaEdE T NO+NO, B NOL R 2 LhiE (48)
Table 1. Comparisons between NO+NO, and NO, concentrations in raw data (continued).

-0.01 [-19.72%| -9.96 |[-37.88%| 0.01 | -0.62 [#DIV/0!| 18.84* |#DIV/0!| 6.89 2.64 | 493 | 0.00 | 0.00

-0.01 | -3.68 |-43.04*| -1.66 | 0.00 | 9.93 | 40.81* | 39.02* [-16.83*| -6.34 |22.49*| -6.93 | 0.00 | 0.00

0.00 | 9.40 |[-19.20*[52.03* | 0.00 | -8.84 [-22.21*|1263.26*%| 13.70 | 16.02* |-10.52| -1.07 | 0.00 | -0.18
-0.01 | -3.36 | 243 [2551*%| 0.00 | -5.53 | 6.07 |-87.93* | 22.51* | -8.11 | 7.04 | 0.00 | 0.00 | 2.69
-16.29%| 18.48* | 35.09* | 72.09* | 0.00 5.51 236 | -11.05 | -5.69 | -7.34 | 1.66 | -0.01 | 0.01 | 0.22

-1.07 |159.80*|-44.25*%| -6.23 |#DIV/0!| 0.97 | -5.70 | -12.75 | -9.42 | 79.42* | -0.15 | 0.00 | 0.00 |-15.46*
8.20 |[-24.88*(-24.85%|-16.86*| 0.01 | 12.90 | 26.61* | 2.23 | 28.20* |-24.79*| 5.51 | 0.00 | 0.00 | 3.38

-11.57 | 595 |158.15%|183.92*%| 0.00 | -6.41 | -13.40 | -2.99 -9.69 |#DIV/0!|-11.22|79.36*% | 0.00 | -0.39
-1.95 | -12.75 |-29.67*|-51.67*| -0.01 | -1.09 | -8.31 | 17.96* | 1.88 1.94 | 4.54 |-21.47*| 0.00

S R st LI VO VO

[NOx]
#DIV/OI A G ERVERE (B NO, B NO, BB & 0) -

* 2. BB < SUNE R A

Table 2. Quality standards of checked data for auto-monitoring equipments.
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Table 3. Accuracy analysis of raw data.
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Table 4. Comparisons between NO+NO, and NO, concentrations in corrected data.

0.00 0.00 0.03 0.00 0.00 0.00 -0.08 0.00 0.00 -0.07 0.00 0.00 0.00 0.00
#DIV/0!| -0.17 0.00 0.00 0.06 0.00 -0.04 0.00 0.00 0.00 0.00 0.00 0.00 [#DIV/0!
-0.04 0.00 0.00 0.00 -0.07 0.00 0.00 0.00 0.00 -0.13 0.00 0.00 -0.08 0.00
0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.08 0.00 -0.05 0.00 -0.04 0.00
0.05 -0.10 0.00 -0.10 0.00 -0.08 0.00 0.00 -0.13 0.00 0.00 -0.08 0.00 0.00
0.00 0.00 0.00 0.00 0.00 -0.07 0.00 0.00 0.00 0.00 0.00 -0.04 0.00 0.00
0.00 0.00 0.00 0.09 0.00 0.00 0.00 -0.06 0.00 -0.17 0.00 0.00 0.00 0.04
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.12 -0.04 0.00 0.00 0.00 0.00 0.14
0.00 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.06 0.00 -0.08 0.00 0.00 0.00
0.08 0.00 0.00 0.00 0.00 0.14 0.00 0.00 0.05 -0.10 -0.07 0.00 0.00 0.00
0.00 0.00 -0.12 0.00 #DIV/0!| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.06 0.00
0.00 -0.08 0.17 -0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.00
0.00 0.00 0.00 -0.04 0.00 0.00 0.00 0.06 0.00 0.00 0.04 0.00 0.00 0.00
0.00 -0.08 0.00 0.00 0.00 0.00 0.00 -0.07 0.00 0.00 0.14 0.00 0.00 0.00
-0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.00 0.00 0.00 0.00
0.00 0.00 -0.08 0.00 0.00 0.00 -0.10 0.00 0.00 0.00 0.00 0.00 0.00 -0.10
0.07 0.00 -0.07 0.00 -0.08 0.00 0.00 0.00 0.00 -0.08 0.00 0.00 0.06 0.00
0.00 0.00 0.00 0.00 -0.13 -0.10 0.09 0.00 0.00 0.00 0.00 0.00 -0.07 0.09
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.08 0.00 0.00 0.00 0.00
-0.07 0.00 0.04 -0.06 0.00 0.09 0.00 0.00 -0.05 0.00 0.00 -0.10 0.00 0.00
0.00 0.04 0.14 0.12 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-0.13 0.00 0.00 0.00 0.00 0.00 0.00 [#DIV/0! 0.07 0.00 -0.10 0.09 0.00 0.00
0.00 -0.03 0.00 0.00 0.00 0.00 -0.08 0.00 0.00 0.00 0.00 0.00 0.00 -0.08

0.00 0.00 0.00 0.00 -0.05 0.00 -0.04 0.00 0.00 0.00 0.09 0.00 0.00
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Figure 2. Diurnal changes of every pollution index (raw data).
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Figure 3. Diurnal changes of every pollution index (corrected data).
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Figure 4. Seasonal variations of ozone (raw data).
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Figure 5. Seasonal variations of ozone (corrected data).
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Table 5. Areas of seasonal curve —

concentration x time (raw data).

% i R ] 7
Spring 593.77 3
Summer 622.15 1
Fall 608.52 2
Winter 453.22 4
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Table 6. Areas of seasonal curve —

concentration x time (corrected data).

= P xR ] ke
spring 738.39 2
summer 617.78 4
fall 680.35 3
winter 818.65 1
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Figure 6. Variations of sunshine.
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