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Research on Regional Representability of Atmospheric
SO: Concentrations at the Air Pollution Monitoring
Stations in Tokyo

Toshio Odaira

The regional representability of the atmospheric SO, concentrations measured at the permanent
air pollution monitoring stations installed by Tokyo Metropolitan Government is studied in this
report. The atmospheric SO; concentrations were measured with the solution electro-conducto-
metric SO, analyzers for one month at 7~10 temporary stations in the environs of the following
permanent stations:

Kojiya Station (between Aug. 1 and Aug. 31, 1968)

Edogawa Station (between June 24 and July 23, 1968)

Arakawa Station (between Nov. 28 and Dec. 28, 1968)

By the analysis of the data, it is understood that SO, concentrations at the permanent stations
are representable for the regions where the following condition is satisfied. Namely, SQ; concen-
trations at the permanent station are representable for the region where the pattern of the
diurnal variation of SO, concentration is similar where the freqnency distributions of S0, concentr-
ations at the temporary stations are similar to that at the permanent station; in other words
when the measured values at the temporary stations are in the range of + 2 pphm for the
respective values corresponding to 16%, 50% and 84% freguencies at the permanent station.

The following items are found by the analysis of the data;

£I7 In Summer

(1) Tt is assumed that SO, concentrations measured at Kojiva Station are representable for the
region of the parts of Ota-ku and Kawasaki-shi which are close to Tokyo Bay.

(2} It is assummed that SO; concentrations measured at Setagaya Station are representable
for the large region which covers the inland part of Ota-ku, Shinagawa-ku, Meguro-ku,
Minato-ku and Setagaya-ku.

(3 It is assumed that SO, concentrations measured at Edogawa Station are represntable for
the region which covers some parts of Koto-ku and Sumida-ku and Edogawa-ku. By the
way, it should be noted that there are some parts, where the local air pollution phenomena
are shown, in this region.

{17 In Winter _
1t is assumed that SO, concentrations measured at Arakawa Station are representable for the

small region which covers the parts of Arakawa-ku and Itabashi-ku,
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[M] In General

(1) There is the tendency that the data at a permanent station are representable for a large -

region in summer, and those are representable for a smaller region in winter.

(2) There is the tendency that the data are representable for a large region in commercial

and residential area; and those are representable for a small region, and the parts, where

local pollution phenomena are shown, are scattered in factory area.

As the state of air pollution in heating season in different from that in no-heating season in such
a huge city as Tokyo where factory districts, business districts and residential area are scattered in

disorder, the region for which SO, concentrations at a station are representable is naturally

changed in accordance with the season. Therefore, it may be necessary to study in both seascns.
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Table 1 List of staions

(1) In the environs of Kojiya Station
(measured between Aug. 1and Aug 31 1968)

Station

No. Place
19 HEA R

20 KERE AT

21 Finlk Ge4E 18
22 T L3RSt

23 REPEEE

24 TE AR

26 i) § kI FEEERR

27 I A AT

28 PR CHUSEThER

29 BT AR TS e RE R
30 KERNIE (B A{Lam)
42 e A T

{2) In the environs of Edogawa Station
(measared between June 24 and July

23, 1968)
Stg}:(i)f)n Place
12 R
13 YL R T
14 FRE Rk RERT
15 AN
16 SNBSS N
17 AN
18 =EPENER

{3) In the environs of Arakawa Station
(measured between Nov. 29 and Dec. 28,

1968)
St;};_on Place
11 FF AR RE T
12 YRR

13 L R GRT

14 IR R ERT
31 AR AR T

32 SRNERERET

33 ST AN
46 FNRAERT

50 BTN
59 PR

X hemEnsXi, Xi, Xp, XqofEhn, FoRlEL
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KERS (i, J) WCHEBLAEEX, XY 2525k
DT Z ki b, LB B R RTESERNREL L
Tik, FHEZELHREEeE &) ogEE—RiCL
T, AKX ofmERRic THo L ickhd, B
o Xi ORI, Yokl Th—EREibi

Fig. 1 Disposition of stations for atmospheric S50, measurement.

Note: @---Permanentstations installed by Tokyo Metropolitan Government.
©---Temporary stations The marked number shows station No.
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fi(t) : SO, concentration at the station (i) and
the time (1)

dij(t): Absolute difference of S0; concentra-

- tions at the time (t) between the stations
@ and (j)

dij: Sum of absolute differences of SO, con-
centrations between the stations (i) and
(i) in a certain measuring period.
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Table 2 Mean values and measures of dispersion
of SO, concentrations at various stations

in the environs of Kojiyva Station.
(Aug. 1~31, 1968)

Station & No. Nu;nfber ‘I\;I:ﬁig I%deisfufe
samples dispersion

ik A 19 674 9.420 | 32.920
* B K % FF 200 743 4,733 | 23,124
Saplk (EARET) 21| 726 | 2862 2642
BOHEH I w22 640 8,988 [ 46.678
oo & FE 23 17 3,252 | 12,075
mOMm N B 24 565 5.167 | 18.795
B ko260 743 3,084 | 3.787
oo sk 27 612 | 6.043 | 13,514
bo B o280 674 | 9.109| 23,420
221 B 29 394 7.640 | 32,359
kmmE (BE) 30 628 | 3.08| 15913
# H & H C 42 730 | 3.266| 5.880

RELDIELDTEHS, FL4EFEID T v 7 2Adb
PEA G & O\LMEEBEHLCL O Th 5, R5E
SO, JEEFRSEE S OMEREL R L, K3k s 0HE
457 & ERNED BRERAHE 7 n v b LA bODHR
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Table 3 Matrix of the sum of absolute differences btween SO, concentrations at various stations
in the environs of Kojiya Station (Aug. 1~31, 1968)

Station PR 0 g U g P (G
.. Station No.

Station e .H\\‘ 19 20 21 22 23 24 | 26 27 | 28 29 30 42
ik = 19 | 0.00|5.74 | 6.94| 4.48[6.53|5.12 ] 6.50|5.17 | 4.11 | 5.42 | 7.66 | 6.72
*x H E #® FF 20 | 5.74(0.00| 27351020403, 44]2.78[5.84]5.25]|550| 498 2.61
Kt GRAsT) 21 [ 6.9412.73]0.00{6.42|1.60|3.04|1.47|3.55|6.32|5.69|3.00] 1.28
M HE I A ® 22 | 4.48 | 5.10 1 6.42 1 0.00 [ 5.25 | 4.34 | 6.49 | 5.32 | 4.61 | 3.56 | 7.66 | 5.97
K o0 g 25 [ 6.53 | 2.041{1.60|5.25[0.00|2.77|1.97|5.44|5.86|626]4.23| 1.5
'EOoOom o = 24 [s5.12|3.44 [ 3.04 | 434! 2,77 1 0.00|3.36|2.68|4.91[4.21 | 4.70 | 5.00
BoOmM e 26 | 6.50|2.78 | 1.47 | 6.49 | 1.97 § 3.36 | 0.00 | 3.49 | 6.13 | 5.45 | 3.27 | 1.97
Mmoo # R 27 | 5.17|3.84|3.55|5.32 | 3.44| 268|349 |0.00|4.713277|4.48]321
% oA 28 | 4.11 525|632 461 |586|4.91|6.13 | 471 |0.00 | 450 | 7.10 | 6.07
i3] =2 29 | 5.4215.50 569 |3.56]6.26|4.21|5.45|4.7714.50|0.00}5.18]5.38
B W B (BE) 30 | 7.66 | 4.98 [3.09 ) 7.66|4.23514.70|3.27 | 4.48]7.10|5.18 | 0.00 | 3.16
# H A% H C 42 | 6. 72 2.61[1.28 597|153 |3.00! 1.96|3.21 |6.07[35.39]3.16|0.00




Table 4 Closeness of SO, concentrations at varions stations in the environs of Kojiya Station

_R__________Axis 1 2 3 4 5
T~ .Eigen Value

Station & No, —————__ 6.69 6.35 6.27 5.88 5. 46

Ht A 19 1. 000000 —0. 734290 —0. 122453 0. 058179 0.087745
k H K % P 20 —{. 150081 —0. 179440 0. 0299035 —0.110271 —0. 323325
Rk (RARET) 21 —0.164757 —0. 207092 0. 034450 —0.076325 —0. 137489
¥ E L 5 # 22 0. 138964 1. Q00000 —0. 870447 —0. 451811 0. 184247
- v R - N1 —0. 153619 —0. 181870 0. 025284 —0. 095997 —0.211148
= || ) - —0. 117222 —0. 107503 —0. 005002 —0. 039673 —{. 279281
B ok Jr 26 —~0.178629 —0.233105 0. 040986 —0, 0B091G —0. 161834
N R 27 —0.122797 —0. 121346 0. 030040 0. 030741 —0.297612
b B 28 0. 283233 0. 990565 1. 000000 —0. 084585 0. 138402
FH B 29 —0. 063744 0. 455152 —0. 281751 1. 000000 0.103472
K E (AFE) 30 —0. 347760 —0. 332765 0. 095792 —0.095198 1. 000000
it H & H C 42 —0. 123583 —0. 148302 0.023175 —0. 054141 —0.103176

Table 5 Logarithmic frequency distributions of S0; concentrations at various in the environs
of Kojiva Station.

St&ig‘on Measurl}l;legrmd log average log s(tizgcil:tri%n 50% frequency | 16% frequencyi 84% frequency
» 1968 8. 1 {(pphm) (pphm) (pphm)
~8. 31 0. 8644 0. 3270 7.32 3.4 15.5

"

20
" 0. 4916 0. 4020 3.10 1.23 7.85
"

21
1 0. 3844 0. 2539 2.42 1.35 4.35
"

22
" 0. 8039 0. 3836 6.37 2.63 15. 46
r

23
" 0.3378 0. 3540 2,18 1.38 4,92
"

24
" 0. 5683 0. 3570 3,70 1.63 8.42
]

26
" 0. 4044 0. 2707 2.54 1.36 4.73
1"

27
i 0. 6902 0.2g01 4.90 2,57 9.34
"

28
" 0.8936 0. 2385 7.83 4,52 13.6
1!

29
" 0. 7769 Q. 2992 5.98 3.00 11,92
”

30
" 0.3626 0. 4025 2.31 0.912 5. 82
"

42
7" 0. 4152 0. 2835 2. 60 1.35 5.00
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Fig. 5 Region where it is estimated that the
pattern of the diurnal variation of SO,
concentration is similar. (in summer)
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r 1
Station & o, | o Mean] Moo
samples Value dispersion -1 0 i
EH FFo11| 664 | 7.126) 29,794
WA H C 12 6316360 22292 Anis3 12 Wy B g v
ILFJHC 13 699 | 5,336 7.097 -1 " T " 1
Frm kS 14  710| 6.084) 14,204
ANAR N ASE 15| 665 | 6,017 24, 003 "
AN 28 16] 998 (12,387) 143,140 Axisd L% LR - R N VI A 12
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Fig.7 Distribution of closeness on each axis,
(in the environs of Edogawa Station)
Table 7 Closeness of SO, concentrations at various stations in the environs of Edogawa Station
(June 24~ July 23, 1968) '
% Axis 1 2 3 4 5
—__—_—_
Ei 1
Station B Ne ot 4.68 3.17 2,59 2.22 2.00
T Foll —0. 160386 1. 000000 —0.113950 0. 142107 —0. 044152
bk 4 H C 12 —0.157650 —0. 319668 f'O. 699044 1, 000000 —0. 114629
T F Il H C 13 —0.136992 —0. 086676 -0, 067841 —0. 248977 0. 061563
WO OFT ok H 14 —0. 130721 —0.188111 —0. 297958 —0. 832402 —0. 776599
PR 1 I N & —0.133413 —0. 150447 —0. 230962 —0. 476149 1. 000000
INE N B 2 A 16 1. 000000 0. 020446 —0. 043792 0.013978 —0.014014
BOo| A & o17 —0.151116 —0. 193534 1. 000000 0.374745 —0. 090384
3 WHE A 2 18 —0.109719 —0. 082008 0. 317867 0. 026703 —0. 021783




Table 8 Logarithmic frequency distributinns of $0; concentrations at various stations in the

environs of Edogawa Station

Station | Measuring log Standerd ‘ .
No. Period log average deviation 50% frequency| 16% frequency | 84% frequency
1968. 6,24 (pphm) (pphm) (pphm)
11
~7.23 0. 7403 0, 3031 3.3 2.74 11.05
"
12
H 0. 6763 0. 3327 4.75 2.21 10.2
"
135
" 0. 6689 0.2254 4,67 2.78 7.84
I
14
" 0. 6884 0. 2930 4.88 2. 49 9. 58
1
15 :
" 0. 6226 0, 3711 4.19 1.78 5. 86
"
16
" 0. 9029 0. 4028, 7.99 3.16 20,2
"
17 - :
" 0.2778 0.3165 1.9 0.94 3.93
"
18
I 0. 4855 0. 3060 3. 06 1.51 6.19
13,5070 | T 2pphe -
14 BrER L o—o G (12
16, P penldr2 o—o g (2)
—x G (3)
%|  Junend ~July23,1908
% A RIRN (Bpphimt P

S8
N

, /4

Fig. 8 Logarithmic frequency distribution of

50, concentrations.
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Fig. 10 Region where it is estimated that the
pattern of diurnal variation of SO,
concentration is similar. (in summer)
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Fig. 11 Region where it is estimated that S0,
concentrations at Edogawa Station
are representable. (in summer)
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Table 9 Mean values and measures
of dispersion of $0; concen-
trations at various stations
in the environs of Arakawa

Station
(Nov. 29~Dec. 28, 1968)
Station & No. | o Pesn | Mergure
samples| dispersion
W7 oW on 687 | 8.4620  37.120
7 Ho12 698 |11,257  39.306
L F )i 13 694 | 5.428 12,335
BrOHE K 14 719 | 9.942) 41,158
R OB OE 31 405 | 6.746) 20, 804
WU HC 32 663 | 7.171)  23.963
[G] o33 692 | 5.517| 19.106
WINEEET 46 666 [10,214) 30,370
£ Mk 50 620 | 9,484 100, 503
T 719 | 4. 4560 28.622

~0.50 0.60 ) 3,00

3
Axlszl 5;‘2‘)}% 1 'QM' 1 J
-050° . 000 050 100
{ e . ¥
-050 0.0 0.50 1.00
3
8 By : 3
—0K50 0.00 050 1.00
priss g So \ _§
-9.50 0.00 0.50 T.00

Fig. 12 Distribution of closeness on each axis.

(in the environs of Arakawa Station)

Table 10 Closeness of SO; concentrations at various in the environs of Arakawa Station.

(Nov. 29~Dec. 28, 1968)

\\A"is 1 2 3 4 5

Station &Eﬁ‘cﬁ-ll\@i_ 4.21° 3. 50 3,29 3.29 .2.88

s T w1l —0. 122743 —0. 086990 —0. 201451 0.113854 1. 000000
I W12 —0.289814 1. 000000 —0. 001517 —0. 459212 —0, 043730
m = no1s —0. 042751 -—0, 257292 —0.164118 —0:156021 © —0.146524
#Hr H w14 —0. 187187 . 0.273256 —0, 146918 1. 000000 —0. 258631
% 1% B3l —0.085754 | . —0.325436 —0. 143442 -0, 182078 —0.195462
¥ O H C 32 —0. 085866 —0.245233 {  —0.103993 —0. 132763 —0. 235857
i WF33 —0.051627 | —0.315976 —0,220714 —0. 209578 —0.149202
o K & BT 46 —p.134528 |~ —0.169976 1. 000000 0. 036051 0.053090
® [ B % S50 1. 000000 0, 231382 0.042214 0.031112 0017818
o ey 59 0. 000269 —0, 103732 —0. 060057 —0. 061358 ~-0., 041501
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Table 11 Logarithmic frequency distributions of S0, concentrations at various in the environs
of Arakawa Station.

Str%g,on MeasurggiOd log average log S{tii%?:é?m 50% frequency | 16% frequency | 84% frequency
1998. 11.29 0. 8877 0.3257 (pphm) (pphm) (pphm)
11
~12.28 6. 57 3.1 13,9
I 0.7254 0. 3026
31
" 5.31 2.65 10.6
" 0. 9740 0. 2693
12
M 9. 42 5.07 "17.5
1" 0. 6429 0.2847
13
" 4,39 2,28 8.46
n 0. 9080 0.2804
14 .
" 8.09 4,24 15, 4
" 0. 6251 0.3318
33
" 4.22 1. 96 8. 60
H 0. 4397 0. 4017
59
" 2,75 1.01 G. 94
4 0.7511 0. 3092
32
" 5. 064 2.77 11.5
" 0.9321 0. 2707
56
” 8.55 4.59 16
" 0. 7696 0. 4258
50
" 5. 88 2.15 15.7
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Fig. 13 Logarithmic frequency distribution of
S0, concentrations.

Fig. 14 Region where it is estimated that the
pattern of daily variation of SO, con-
centration is similar.(in winter)
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