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Review on Air Pollution Concentrations and their

correlations on the_ Basis of Air Pollution Phenomena.

Toshio Odaira#

The pollution paterns are .classified-into groups by statistical analysis of the data of
the pollutants concentrations at TOKYQ Metropolitan Government Station and TOKYO
Metropolitan Hygiene Institute Station, the data of atmospheric temperature at an elevation
of 107 maters at Tokyc Tower and the official data of wind direction and speed
announced by Tokyo ‘D.istrict Metorological Observatory, measured in August an
December in 1967.

The concentrations of various air pollutants may be determined in accordance with the
combination of the factors as weather, topography, sources intensit.y etc. The effect of
these factors is not analysed concretely in this report.

The pollutants which showed similar pollution pattern (concentration frequency) are
put into the same group. Con.sequently, the pollutants are classified into four groups,
namely particulate, CO and NO, SO, and NO; and ozone; and it is assumed that the

respective group may show different pollution pattern

*The Tokyo Metropolitan Resarch Institute Environmental Protection
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Factors Unit | Mean St%lgéﬁion
‘Wind Speed m/s 3.70 1.82
Atmospheric

Stabilities 1.45 0.73

: mg/
JParticulate 10m® 2.49 1.34
S0, pphm | 7.46 6. 42
NO, pphm | 3.03 1.96
|Particulate, Light : '
Reflection Index of a 7.23 2.95
Tape
|Particulate, Light
[Transmission Index % 8.01 4.25
of Tape
NO pphm | 6.49 5.06
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Table 1. Mean Values and Standard Deviations
of Data in Aug., 1967

@ at South Component of Wind
at Tokyo Met. Gov. Station (T.M.G.S.)

* temperature difference at the elevations of
5m and 64m at Tokyo Tower



Table 1. (contd.)
(@ at North Component of Wind (at T.M.G.5.)

Factors Unit | Mean | 8. D.
Wind Speed m/s 2. 46 0. 90
Atmospheric Stabilities 1.43 0. 68
; mg/
Particulate 10m?| % 36 1,22
S0, pphm | 3.88 2.50
NO, pphm | 2.58 1.14
Particulate, Light
Reflection Index of % 7.08 3.36
Tape
Particulate, Light
Transmissicn Index of % 8.18 5.03
Tape
NO pphm 5.75 4.99

@ at South Component of Wind
at Tokyo Met. Hygiene Inst. Station

(T.M.H.LS.)
Factors Unit | Mean | S D,
(Wind Speed m/s 3.70 1.82
Atmospheric Stabilities 1.45 0.73
. mg/
Part:culatf; 10m3 1-9° 1.03
co ppm 1.92 | 1.12
0, pphm 2.73 3. 43
NO, pphm | 2.48 | 2.08
NO pphm | 0.69 1.03
Particulate, Light
Reflection Index of %o 4.19 2.86
Tape
Particulate, Light
Transmission Index of % 8.77 3.65
Tape
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@ at North Component of Wind (at T.M.H.S.)

Factors Unit | Mean | S.D.
(Wind Speed s/m 2. 46 0.90
Atmospheric Stabilities| 1.43 | 0.68
: mg/
Particulate 1omd 209 0.99
S0, pphm 3.19 2.05
CO ppm 1.71 0.96
(0.8 ‘ pphm 2.74 3.05
NO, pphm [ 1.97 1.36
NO pphm | 0.38 0.86
Particulate, Light
Reflection Index of T 3.92 2.36
Tape
Praticulate, Light
[Transmission Index of % 8.96 3,53
Tape

Table 2. Mean Values and Standatd Deviations
of Data in Dec., 1967

@ at South Component of Wind (at T.M.G.S.)

Factors Unit | Menn | S, D.
Wind Speed m/s 2.95 1. 86
Atmospheric Stabilities 1.09 0.82
i mg/
Particulate 10m? 6.65 8.71
S0. pphm 10. 69 10, 05
NO. pphm 9. 74 2.95
NO pphm | 26.65 | 16.86
CcO ppm 8.72 1.88
Particulate, Light
Reflection Index of % 10. 77 6.48
Tape
Particulate, Light
Transmission Index of % 10.21 | 5.81
Tape
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Table 2. (contd.)

@ at North. Component of Wind (at T.M.G.5.)

@ at North Component of Wind (at S.M.H.LS.>

Tape

Factors Unit | Mean S.D.
[Wind Speed m/s 3.00 1. 48
Atmospheric Stabilities 0.78 0. 63
i mg/
Particulate 10m? 6.88 9.31
50, pphm 8.77 7.25
NO, pphm 7.36 2.06
NO pphm 21.06 | 16.56
CcO ppm 8.971 4.30
Particulate, Light
|Reflection Index of % 9.79 6. 36
Tape
Particulate, Light
Transmission Index of % g. 38 4.95

@ at South Component

of Wind (at T.M.HLS.)

Tape

Factors Unit | Mean | S.D.
[Wind Speed m/s 2.95 1,86
Atmospheric Stabilities 1.09 0.82
; mg/
Particulate lom?y ¥ 80 3.65
SQ, pphm 8.65 5. 69
Cco ppm 7.92 6.03
NO, pphm 7.25 3,11
NO pphm | 12.39 | 13.79
Particulate, Light
Reflection Index of % 12. 537 7.52
Tape
Particulate, Light
Transmission Index of % 17. 52 9.59
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Factors Unit | Mean | S.D.
[Wind Speed m/s 3.09 1. 48
Atmospheric Stabilities 0.78 0.63
- mg/
Particulate 1omd| 358 3. 49
502 pphm 5.81 3, 49
cO ppm 6.47 6. 20
NO, pphm 6.04 2,41
NO pphm 9.08 | 12.42
Particulate, Light
|Reflection Index of % 11.48 8.54
Tape
Particulate, Light .
[Transmission Index of % 16.23 | 10.65
Tape
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Table 3. Classification of Various Factors on Pollution Pattern in Aug., 1967

(D at South Component of Wind (at T.M.G.S.)
B B E s i
Wind Speed ' —0. 16074 0. 07486 —0. 01348 0. 91939
Atmospheric Stabilities 0.11525 0. 37924 —0. 46382 0, 42270
Particulate 0. 80839 0. 23661 0. 02507 —0.28770
50, 0. 26211 0. 80115 —0. 19872 0.11878
NO, - 0. 02703 0. 91251 0. 10135 0. 02837
_ﬂgfi‘t’?gﬁt‘fhé‘gﬁh;f Tape 0. 94497 0. 09345 0.07818 —0.01034
%ﬁg‘;}f‘;ﬁoﬁi?ggex of Tape 0. 95603 0.05176 0.05459 | 0.02466
NO 0.15974 0. 01941 0. 93508 0. 00922
Accumulate % Characteristic Value 0. 32453 0.21146 0. 14374 0. 14030
(& at North Component of Wind (at T.M.G.S.)
““ﬁ;;;-———_ﬁﬁﬂﬁfﬁ5ﬁﬁ 1 2 3 4
Wind Speed —0.57131 0.33571 © 0.55687 0. 04972
Atmospheric Stabilities 0. 10066 0. 90669 —0. 13997 —0.11820
Particulate 0. 86549 0. 01351 —0.19834 0. 17955
S0, 0. 33097 0.07141 —0. 12029 0.89742
NO, 0. 14986 0. 78029 0. 18832 W
-ﬁ;fé';‘tl}gffl Lgnt Tape 0. 86874 0. 26343 0. 22008 0. 20386
rarticalate, Light of Tape 0. 86278 0. 18842 0. 20024 0. 22365
NO 0. 14670 —0. 07438 0. 89136 —0. 10350
Accumulate % of Characteristic 0. 34228 0. 20742 0. 16275 0.13323
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Table 3. (contd.) . ) .
@ at South Component of Wind (at T.M.H.LS.)

Groups ’ i
W. . 1 2 . 3 4 5
Wind Speed : —0.28026 0. 04919 0.07759 —0. 09847 —0. 94746
Atmospheric Stabilities 0. 18454 0.88178 0.15042 —0. 15005 --0. 09530
Particulate 0. 87034 0. 00679 0. 11998 —0.04537 0.16522
. S0, 0. 30290 0.21431 0. 82705 0.11005 —0.01773
cO 0. 63469 0.14644 0.05788 0.57688 0. 26961
0, 0.17992 0.92595 0. 07572 —0. 04156 0, 04152
NO, 0. 20236 0. 05358 0. 89175 0.19715 —0. 06586
NO 0.05049 —0.27520 0. 29908 0. 86438 0. 04601
Particulate, Light . _ .
Reflection Index of Tape 0.90405 0.01732 0. 24134 0. 11592 0.07957
Particulate, Light —
Transmission Index of Tape 0. 82889 0. 01893 0. 27439 0. 13499 0.13759
Accumulate % of characteristic 0. 29449 0.17803 0.17543 0.11986 0. 10405
Value .
@ at North Component of Wind ij fat T.M.HLLS)
Groups ‘
Factors — 1 2 ; 3 4 3
Wind Speed —0.10538 0.09083 |i  0.00489 —0.06418 0. 95441
Atmospheric Stabilities —0.01892 0.94590 |; —0.03594 | —0.09074 0. 05372
Particulate 0. 69184 0.09736 |:@ —0.02455 —0.02958 —0.56573
S0, ‘ 0.11177 0. 20020 0 85006 0.11916 |  —0.09450
cO 0.15784 0. 00793 0.35138 0.78131 | —0.19997
O, 0. 00943 094626 0. 06453 —0.08085 0. 01219
NO, 0. 07108 —0. 16466 0. 86551 0.15278 0.11288
NO 0. 20903 —0.19560 0. 03152 0. 85692 0.08524
Particulate, Light —
Roflection Tndex of Tape 0. 86431 0. 00561 0. 15089 0. 37806 0.01978
~Particulate, Light _ _
Tranemission Index of Tape 0. 91932 0. 06308 0.10702 0.12729 0. 06764
{}:ﬁf“late % of characteristic 0.21685 0. 19174 0.16364 0.15612 |- 0.13078
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Table 4. Classification of Various Factors on Pollution Pattern in Dec., 1967

(D at South Component of Wind {at TM.G.S.)
—E;;EE?*““-;Jﬂfglaﬁ_ 1 2 3 4
Wind Speed 0. 00787 0. 86491 —0.11723 —0.00158
Atmospheric Stabilities —0. 00634 (. 07120 0.74885 0.43522
Particulate 0. 46234 —0. 44926 —0. 27645 0.07328
50, _ 0. 85970 —0. 10289 0.03739 0.19290
NO. 0. 93438 0. 04405 0, 08077 0. 10818
NO 0. 02567 —0. 52889 0. 19559 0.71104
co 0. 35976 0.11258 —0. 04508 0. 76589
7E2§fé‘é‘tli‘§ge’llﬁegﬁtof Tape 0. 16991 —0. 47268 —0. 60006 0. 38869
Particulate, Light Tape 0. 14496 0. 36434 —0.72287 0. 07468
Accumlate % of characteristic Value 0.22288 0.17956 0. 17575 0. 16583
@ at North Component of Wind (at T.M.G.S)
| Fecos———_ Crowps | 1 2 3 4
Wind Speed —0.11413 0. 82085 0. 29165 0. 22005
Atmospheric Stabilities —0.01786 0. 03792 0.91197 —0. 02358
Particulate 0. 73929 —0. 12484 —0.13586 —0. 05044
50, 0. 78268 —0.06153 0. 16306 —0.01631
NO. 0. 72201 —0. 35847 0. 33606 0. 10815
NO 0. 52077 —0. 62210 0. 27944 0. 09563
Cco 0. 35456 —0. 60330 0. 30672 0.43592
ﬁggﬁgfﬂﬁﬁsz@e 0.77244 —0. 24005 —0. 18051 0. 12043
*—?}‘;‘_gﬂgﬁl‘iﬁ’o Light — Tape —0.00432 0.05724 —0.03992 0. 95308
Accumlate % of characteristic Value 0. 29860 0. 18166 0. 14234 0- 13172
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Table 4. (contd.)

(at T.M.ILLS.)

@ at South Component of Wind
Factors'k“__ﬂupi—-‘_ 1 2 3 4

Wind Speed —0.35498 —0.11641 - —0. 09986 0.91947
Atmospheric Stabilities —0. 03656 —0.18837 0.91705 --0.01533
Particulate 0. 50403 0.17742 0. 69054 -0, 16923
SO, 0, 24477 0. 92810 0.01909 —0.07231

co 0. 95113 0. 15446 0. 04599 —0.11809

NOQ, 0. 05093 0. 92296 —0.11782 —0. 07576

NO 0. 91208 —0.07898 0. 08727 —0.12118
gﬁ?féﬁf}gﬁeiigggtof.rape 0. 90491 0.27118 0. 09001 0. 23427
R Bt x of Tape 0. 87601 0. 26283 0. 07080 —0.28233
Accumiate % of characteristic Value 0. 41873 0.21849 0. 15165 0. 11650
@ at North Component of Wind (at T,M.H.LS.)
Wind Speed —0, 20447 —0. 14053 0. 93200 0. 08573
Atmospheric Stabilities —0. 02980 —0., 03697 0. 07309 0. 99056
Particulate 0. 74559 —0. 03982 —0.12530 0. 09468
S0, 0. 42081 0. 72922 —0. 19849 —0. 00677

Cco 0. 89049 0. 26942 --0.08270 —0.07121

NO, 0. 12968 0. 91491 —0. 04452 —0. 04566

NO 0. 82700 0. 26491 —0.13506 —0.07133
Particulate, Light Tape 0. 86658 0.33328 —0.25491 0. 06844
%ﬁgﬂgg}f‘;&ofﬁ‘;ex of Tape 0. 82547 0. 34616 --0.34220 —0.07243
Accumlate % of characteristic Value 0. 41630 0. 196137 0. 12646 ~ 0.11330
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