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We have carried out continuous measurements of PMzs semi-volatile compounds, which have been
measured individually in the past time, in order to analyze seasonal factors affecting mass
concentrations of them in a central Tokyo. PMss, nitrate, sulfate, EC and OC were also measured.
Concentrations of PMzs volatile compounds during winter showed the highest of those during four
seasons. Daily variation of the volatile concentrations was common to four seasons. There was an
obvious peak at around noon and around 2:00 a.m. as well as nitrate, sulfate, OC and EC. After
studying effects of composition, meteorological factors and traffic volume by multivariate analyses. it
implies a single factor did not strongly influence on PMzs volatile compounds but multi-factors did
comprehensively with multi-regression analyses. The most contributed variable was nitrate in all
seasons. The next contributed variables were different according to the season, and it was revealed
that they were absolute humidity during winter, temperature during autumn and summer, and time,
during spring and summer.
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Fig. 1 Location of the observation site in Tokyo
Table 1 Elemental statistics of main items on volatile and weather factors in four seasons
Season — Autumn Winter Spring Summer
Items | Unit  Mean SD Mean SD Mean SD  Mean SD
Volatile(Vol) ug/m 435 329 589 462 438 295 479 2.94
PM2.5 wg/m 242 168 247 15,9 228 130 248 17.3
Sulfate(Sul) ug/m 277 228 288 157 358 232 462 4.13
Nitrate(Nit) ug/m  3.05 323 356 353 303 298 183 210
0oC ug/m 377 256 447 232 400 1.06 251 1.94
EC ug/m’  1.69 1.29 1.09 089 1.14 081 1.87 1.32
Temperature(T) i e 16.85 429 795 271 1667 492 2435 280
Absolute Humidity(AH] g/m?® 9.19 287 3.73 163 837 265 16.76 1.92
Wind velocity(WV) m/s 3.44 1.87 3.87 1.77 820 267 303 1.43
Air pressure(AP) hPa 1012.2 7.4 1013.2 7.8 1006.5 7.2 1001.9 42
N 1242 996 1303 542

Calculations were performed fot complete data. Letters in parentheses are abbreviation.

N: Sample number
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Table 2 Comparison of volatile daily concentrations (4 g/ m*) in

week days and holidays by season

Week day Holiday Difference
Season Mean SD N Mean  SD N p
Autumn  4.30 246 49 432 263 12 >0.05
Winter 583 3.01 44 389 3.09 13 <0.05
Spring  4.40 1.88 48  4.01 1.19 12 2005
Summer __ 4.62 1.77 25 487 246 6 >005
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Table 3 Correlation analyses between volatile and other factors in four seasons

Sul Nit oC EC T WV AH AP C-AP
Autumn 0380 0706 0571 0402 0560 -0.110 -0.176 0.08% 0.007 -0.383
Winter 0215 0676 0337 0455 0398 0241 -0.238 0597 -0.093 -0.380
Spring 0.292 0500 0365 0404 0423 0.199 -0.136 0.273 -0.174 -0.178
Summer 0316 0433 0.548 0580 0.615 0424 -0.165 0.301 0.006 -0.273

C-AP: Change of air pressure, p < 0.01 in all cases except for Autumn:AP and SummerAP
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Table 4 Regression analyses of volatile concentration and other factors in four seasons

Sul Nit oc EC T Wy AH  Time® wWD® AP  [C-AP° Const R B+*
Autumn 0304 0643 0125 -0509 -0a1M 0112 0328 -0.062 -0906 661 0783 0731
(sPRCY 0221 06N 0087 0200 -0.223 00ss 0081 0141 -0172
Winter —0.335 0777 -0.145 -0.405 0112 1018 0067 -0404 069 -1095 -668 0744 074
(SPRCY 0114 0593 -0073 -0078 0043 0360 0124 -0080 0113 -0062
Spring 0185 0445 -0.048 0.0884 0068 0078 1011 0363 688 0644 0641
(SPRCY 0145 0.448 0.080 0080 0278 0061  -066 -0031
Summer 0385 0198 0367 0205 -0.144 0777 =32 0713 0709
(SPRCY 0286 0123 0170 0220 -0072 0.219

# Time: 1{morning/evning)=5-8,17-20, 2(night)=21-4, 3(daytime)=9-16, Wind direction{fWD}: 1{north)=E-N-W, 2(south)=ESE-WSW
C-AP: Change of air pressure, R: Multiple correlation coefficient. R+ R adjusted by degree of freedom
Unit: See Table 1. SPRC: Standard Partial Regression Coefficient
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