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Fig. 1-19 The Resuli of Cluster Analysis (Dendrograni of Monitoring Stations for Various Atmosplicric Poltutants)

(2) Principal component analysis _ |

The method is usefully-applied for analysis of components having numerous variables X,_, X,
..., X, (number of variables=p) and to convert into a minimum number of representative compo-
nents called principai components which are mutually independent. Each principal component is

expressed by a linear equation of weighted variables as shown by the equation (1-7).
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. r
Zl = {’”X|+f|2X2+ v +fH:Xp = i%fuxi ]

: P
Loy = (0 Xy HlpXot o +EpXp = %fzixi

. P .
Z‘k = €k|X1+{)R2X2+ T +ka|:Xp = E;Zl{tkixi
]J
Zm = gmlxl'}"fpm?&xz"— ot +€mPXP = gj‘l flniXi
where;
: P
PO A Ot = g’; il =1(k=1,2, -, M) i (1-8)

The constant ¢,; is determined such that it satisfies the following conditions:

(1) The first priﬁcipai component Z; has the constant £y; (to be multiplicd by X;) which gives
the maximum variance under the condition of equation (1-8) being upheld. (i=1, 2, ..., :P)

(2) The constant of second principal component Z,, (f’ﬁi) (i=1, 2, ...,'P), satisfies the equation
(1-8}) and gives the maximum variance under the condition that Z, and Z; arc mutuaily
independent.

(3) Likewise, the constant of Kth principal component (£,;, i=1, 2, ..., P) satisfies equation
(1-8) and gives the maximum variance under the c_ondition that Z,, Z, ..., Z4, are mutual-

ly independent.

Thus the principal component Z, can be expressed mathematically by matrix of correlation

coeflicients or by variance-covariance of original variables but derivation steps are omitted here.

In this study, the variables mentioned above are atmospheric pollutant concentration monitored
at each stations and the principal component analysis was done by using correlation matrix (as
shown in Tabie {-13) of pollutant concentrations among stations. The result is shown in Table 1-14
tn which the eigen vector (constant £y;) and eigen values are listed. The eigen values show the
variance of Z, and is termed as “contribution to total variance”. Here P=5. The contribution (%,/5)
of first principal component rcads 0.663 for SO,, 0.525 for NO,, 0.594 for NO, and 0.933 for SPM
respectively, which means that the first principal component (Z,) remains information of variables
by as much as 66.3 pct. 52.5 pet, 59.4 pet, and 93.3 pct. The contribution of second principal
component (Z,) was calculated to be 0.280, 0.317, 0.304, 0.057 for SO,, NOZ;, NO,, SPM respec-
tively. The sum of the first and second contribution being called “cumulative contribution™ becomes
thus 0.943 (80,), 0.842 (NO,), 0.898 (NOx), and 0.990 (SPM).

The loading factor r(Z,, X;) shown in Table 1-14 represents the correlation coefficient between
the principal component 7, and variable X; and a rclationship 1(Z,, X;)= VA€ is unheld.
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Table 1-14 The Result of Principal Component Analysis done on Carrelation Cocfticients ameong Stations with respect to
Atmospheric Pollutanis

(SO0, . : .

Honitoring stations T Loazdmg fa%tor' 1 1 . Engen vectsor |
(MS1) ONEB STATION 0.9421 -0.301 | 0.088 | 0.119{ 0.517|-0.255] 0.175] O0.717
{MS2) POWER PLANT . 4 -0.709[ 0.620| 0,336 0.0233 -0.389| 0.524| 0.665] 0.1d]
(MS3) MIN.DEP,OFFICE{ 0.640( 0.766[-0.030| 0.0481 0.351| ©.647} -0.059] 0.288
(MS4) S.P.PRO.OFFICES 0.912| -0.230| 0.331 ] -0.081] 0.50!]-0.194| 0.656] -0.487
(MS5) H. & 1. ESTATE] -0.828| -0.535] D.155] D.063) -0.455] -0.452 1 0.3061 0.382

Eigen values 3.316] 1.402| 0,265 0.027
(NOz ) : :
. . .- Loading factor Eigen vector
Honitoring stations I ) 3 a 5 3 )

1
(MS1) ONEB STATIOM | -0.587| 0.263] 0.764| 0.042] -0.363] 0.209] 0.875] 0(.241
(MS2) POWER PLANT 0.485| 0.868! 0.076!-0.074} 0.299) 0.630] 0.087| -0.426
(MS53) MIN.DEP.QFFICE| 0.889) 0.437]-0.055| 0,128 0.54%] 0.3471-0.063| 0.730
(MS4) 5.P.PRO.OFFICE] 0.917] -0.204] 0.333)-0.076] 0,566 -0.162] 0.382] -0.439
(M56) M. & 1. ESTATE} 0.643]1-0.726[ 0.241( 0.025¢ 0.397{ -0.577( 0.277] 0.14%

Elgen values 2625 1.583 | 0.762 | 0.030
(NO x]) :
er s T Loading factor Eigen vector
Honitoring stations 1 9 ) 1 1 2. 3 4

(M51) DNEB STATION 0.801{-0.340| 0.290]-0.083] 0.517[-0.276{ 0.501] -0.197
(MS2) POWER PLANT -0.880 ) -0.083] 0.4661 -0.0281 -0.511 | -0.067 | 0.806 | -0.067
(MS3) MIN.DEP.OFFICE] 06.096] 0.963] 0.138]| 0.211) 0.056} @.181} 0.239| 0.504
(MS4) S.P.PRU.OFFICE] 0.765) 0.590! .0.066] -0.251] 0.444) 0.479} 0.413] -0.539
(MSb) H. & 1. ESTATE| 0.899: -0.349| 0.099| 0.245) 0.522| -0.283{ 0.170] 0.586

Eigen values 29101 1.5201 0.3341 0.11%
(S PM)
. _ . . Loading factor Eigen veclor
Monitoring sfations i 2 3 1 1 2 3 )

(M51) ONEB STATION 0.9711-0.235| -0.003]_0.043] 0.450] -0.442] -0.015 | 0.604
(M52) POWER PLANT 0.963; 0.265! 0.0287-0.031] 0.446| 0.498| 0.123 -0.438
{453) MIN.DEP,OFFICE|} 0.953! 0.300] 0.031{ 0.034| 0.441| 0.564] 0.}41] 0.480
(MS4) S.P.PRO.GFFICE] 0.960] -0.249[ 0.124]-0.027[ 0.445[ -0.467] 0.566{ 0,378
(MS5) H. & I. ESTATE] 0.981-0.076} -0.176[ -0.019| 0.454 | -0.142 | -0.802 | -0.264

Eigen vajues 4.663| 0.284] 0.048} 0.005

Fig. 1-20 shows the loading factor of the first and second principal components of poliutants
observed at each station. From the graph, one can understand that ali stations are plotied in a ciose
proximity for SPM but in case of other pollutants, stations are dispersed (except MS| and MS4 (for
SQO,), MS4 and MSS (for NO,), MS1 and MS5 (for NO,)) and have little regional relationship
among them. The principal component analysis discussed so far conforms to whatever is found by

cluster analysis.
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Fig. 1-2¢ The Result of Principal Component Analysis done on Correlation Coefficients among Stations with respect to
Atmospheric Pollutants .

1.2.3 Resemblance among Atmospheric Pollutants

The correlation coetficient among atmosphéric pollutants were calculated by using monthly
average concentrations of $O,, NO,, NO, and SPM to clarify their relationship. The calculation
result is shown in Table 1-15 and made it possible for reporter to screen such combinations that

have the coefficient larger than 0.8. They are as shown below.

MS1; $O,-SPM, NO,-NO,

MS3: NO,-NO,, NO,-SPM, NO,-SPM

MS4; SO, NO,, SO,NO,, SO,-SPM,
NO,-NO,, NO,-SPM, NO,-SPM

As for MS84, the cocfficient was found larger than 0.8 for all conribinations of pollutant, which
may suggest that they are of a single source origin, On the other hand, if the coefficient is found

small, each station monitors pollutants that have multiple sources.
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Table 1-15 Corrvelatien Coefficient among Atmospheric Pollatant Concentrations

(H51) GNEB STATION
S0; [NO;: |NOx | SPM

30;
NO: | 0.57
NOx | 0.60 | 0.82
{SPM]| 081 | 0.7 | 0.28

(452) PGWER PLANT

SO: |NOz i NOx | SPM

502
NO; 0.40
NOyx | 053 | 0.76
SPMi 0.64 0.79 0.60

(%53} MIN.DEP.OFFICE .
1S5S0z |NO; | NOx |SPM

S0,
NGOz | -0.25
NOx {035 | 0.38
SPM] 0.18 | 0.86 | 0.84

(454} 5.P.PRO.OFFICE
' 50, | NO:

SPM|

30:
iNO; | 0.8
'NOox | 0.85 | 0.98 !
SPM| 0.86 | 0.92 |

(4S5} H.§ 1.ESTATE

: 1S0: |NO: ,NOx :SPM]|
750, : :
SNOz 037 | :
iNOx [-0.07 | 0.72 ] :
{SPM[ 046 | 0.77 | 0.28 | 1

T

L R .

1.2.4 Cumulative Frequency Distribution

‘As the result of anafyses done in U.5.A. on _envifonmental concentration measurement data of
various pollutants, R.I. Larsen (1969)” discovered that the characteristics of the concentration of
atmospheric pollutants agree to a log normal distribution and that such distribution is upheld with
respect to the various averaging time. Thus he proposed the following mathematical model to

express such characteristics.

1 (InC—lnmg)? ]
59,4 —
28g?

- Vin Sg
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where; o _ _
f(c): Occurrence probability at concentration C

mg: Geometrical mean
mg = exp| =——

Sg: Geometrical standard deviation

Sg = exp /'El(lnCi——lnmg)z
¥ It

In Fig. 1-21 plotted are the cumulative occurrence frequency distribution of hourly values and
daily average valucs of SO,, NO,, NO, and SPM environmental concentration at cach monitoring
station on log normal probability chart (P-C curve diélgram). This cumulative frequency was
obtained by consolidating occurrence frequency of concentration, in the ascending order of concen-
tration. Distribution of hourly conccntrations_ are- found to be hcarly a straight line, which
substantiates log normal distribution. The similar trend is also observed in daily average concentra-
tions. The distribution maintains a straight line, which supports log normal distribution.

The gradienf of the line expresses Sg, the standard deviations of concentration, and Sg becomes
larger for smaller gradient of the line. And the concentration at cumulative 'frequency of 50 per-
cents is equal to the arithmetic mean mg. Assuming the log-normal profile, the value of Sg is

calculable from the curve by the following equation:

- In(Ca/Cb)
S8 = exp T, o

where, the symbols are as follows;
Ca, Cb: Concentration lcvel at cumulative frequency a and b, respectively.
Za, Zb: Standard deviation of concentration at cumulative frequency a and b, respective-
ly. : :

This cumulative occurrence distribution is also applicable for estimation of the maximum con-
centration while upper X% excluded or for estimation ‘of probability of exceeding the specified
concentration. ' _

Ninety cight per cent cumulative of the daily average value (the value where the upper 2% of
high concentration is excluded from effective measurement days), daily average value, maximum
value of hourly data {percentile value) and geometrical standard deviation of hourly concentration

are shown in Table 1-16.
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Table 1-16 Statistical Values of Atmospheric Pollntants

Concentration

(50:) _
Geometlcal | 98% cumulative [ Maximum value Haximumf
- s standard of daily of daily value o
Monitoring Stations | gouiabion | average average hourly data
(ppb) {peb) (ppb)
(MS1) ONED STATION 2.7 19 109
(%52) POWER PLANT 2.84 30 34 112
(M53) MIN,DEP.OFFICE 2.52 60 1 199
(MS4) S.P.PRD,OFFICE 2.49 14 20 79
(455) N.& I. ESTATE 2.20 8 21 43
(NOz ]
Geometical | 98% cumulalive | Maxinun value [ Maximum
T . standard of daily of daily value of
Monitoring Stations | 4 o:iiion | average average . hourly data
: .__{pph) _{ppb) (ppb)
(MS1) ONEB STATION 2.33 33 - 49 138
(M52) POWER PLANT - 2.4b . 20 32 69
(M53) MIN.DEP,OFFICE 2.40 30 41 81
(MS4) S.P.PRO.OEEICE 2.78 16 69 150
(MS5) I & 1. ESTATE 2,55 14 16 48
(NOx) -
Geometical | 98% cumulative | Maximun value | Maximum
Sy . standard of daily of daily value of
Monitoring Stations deviation | average average hourly data
{ppb) | __ (ppb) (ppb)
{MS1) ONEB.STATION 2.82 112 176 497
(¥52) POWER:PLANT 2.07- | 40 56 132
{453) MIN,DEP.OFFICE 2.21 62 75 251
{MS4) S.P.PRO,OFFICE 2.64 105 180 343
(MS5) H.R I, ESTATE 2.0 25 36 127
[SPM]
Geometical | 98% cunulative | Maximum value | Maximum
\ standard of daily of daily value of
Honitoring Stations deviation | average average hourly data
: (g g/ni) (pg/m) (pg/nt)
(MS51) ONEB STATION 2,19 . 130 156 AT
(M52) POWER PLANT 2.15 25 169 870
{453) MIN.DEP.UFFICE 2.09 132 151 02
(M54) S.P.PRO.OFFICE 2.42 162 201 605
2.29 103 119 661

(MSh5) H.& 1. ESTATE
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1.2.5 Comparison of Measured Concentrations with Ambient Air Standards

‘The measured pollutaht concentrations (SO,, NO,, particulate matters) were studied in light of
Thai standards and were simultancously subject to a comparative study with those of other indus-
trialilzed countries. Table 1-17 and Table 1-18 show the control standards on Thailand and those in
other countrics'respcctivcly. The standards arc mostly defined in term of weight concentration
(rg/m?) but were converted into volume concentrations as for both SO, and NO, just to ease the
comparison with J apanese standards. Japanese standards arc defined in term of ppm and thus such
conversion was done by using the average atmospheric temperature. The co':ﬁpﬁfative study among
standards on particulate .mattcr of listed countries was, however, difficult because measuarcment of
particulate size is dependent on the type of instrument and detection proceduré. (For example,
both Japanese and US standards address SPM concentration in less than 10 mi01'dn size while
Thailand and other countries maintain standards set for TSP concentration in 0-30 micron size
range that High volume sampler detects. Accordingly, Japanese control standards, as a rule of

thumb, looks stringent when the absolute value of standards is watched.

Table 1-17 Ambient Air Pollution Control Standards in Thailand

Standard of
Pollutant air pollution
: (rg/n®) | _(ppn)
50 Daily average 0.30 { 0.117
2. Yearly geauetric average 0.10 | 0.0398
NO:z | Bourly data 0.32 | 0173
TSP Daily average 0.33 —
Yearly geogetric average 0.10 —

Table 1-19 shows pollutant concentrations, $O,, NO,, and SPM measured at Samut Prakarn
“province, the former two of which are found to comply with Thai standards at at monitoring
stations. As for SPM, therc is no standards stipulated in the country.

When those measurements being compﬁred with standards of other countries, the SO, yearly
mcan of MS3 (0.024 ppm) is found exceeding the yearly means of daily averages of both countries,
England and Francc (0.014~0.021 ppm) and also desirable (0.01 ppm) as well as acceptable (0.021
ppm) levels of Canada. When the maximum daily average is compared, the measurement of MS3
{0.07t ppmy) is found targer than English and French guidelines (0.035~0.052 ppm), the desirable
level {0.052 ppm) of Canada, the acéeptabie fevel (0.060 ppm) of Australia and Japanese standards
(0.040 ppm). The hourly maximum of MS3 (0.199 ppm) is also exceeding the acceptable level
(0.170 ppmt) of Australia and the desirable level {0.157 ppﬁl) of Canada.
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Table 1-18 Ambicat Air Quality Standavds of Major Countries

EH ppm or kesy

Oune-heur value: 0§ ppm o kess {98% value)

the zone of 0LG4 ppm to .06 ppm or less.

Counry 50 N, Particutate mattes
England Permissibly Hinits (;.Lgfn!“) SMOKE* caviconnwent stundard
’ Yearly average (of daily average vilues) Peimissible linits
Fraace MOKE<3 (AH2 ppm Yearly average (o daily average values)
1F SMOKEZ 31 (11024 ppmi % g’
Winter averape {00 duily average values fruw Winter average fof daily average values o
Qetabser to Masch) ’ Gelobier to March) 1] m_lm
IE SMOKE<SI (063 ppn: Yearly peuk (Y35 value of daily aveaage
IF SMOKEZS] | (LIS ppme concenteation) n1 y_w‘m"
Yeardy peak (of daily average vidues) Gidelinge value
IE SMOKE<]18 0122 ppm Yearly average (of duily average values)
IF SMORKEZ128 0.087 ppm M~51 ,.uim
Guideline value 24-hour value B3~ 128 pagim®
Yeuely average {of daily average vakues)
D001--0.021 ppm A poretion in particle dinmeter of Bess
24-hour valtue A.035~0.052 ppm 15 gene of soot and dust exhausted by Tossit
fucl combustion.
Wesy Hrmin value 0350 ppm - | M-min value Q098 pp | 30-mtin vabue ‘Illpy’m
Gernuny | 24-hour average vilue 01405 ppm - | 23-houe average value ALHY ppm | 24-howur average value 260 yg.,lm
Yoarly average value Lt} _uglm
Faly Yeaely average vihue of daily average concenteations Acitlnetic pean of one-hoer averuge copeentrations | Yearly arithmesic mean of daily average
0428 ppm | GO ppm | concentrations 150 gepfod®
G50 vahe of daily iversge voncentrition {1he value should not b pwiatsined longer thinone | Y35 v e of dinly average concentiation during i
during a year U7 ppm [ hour pec day.} year 31 ,.&Jm
Nether- 30% value of 24-hour average concentration 505 value of 24-hour average concentrativn S0%: valug of 24-hour average concentration
Tands 0,026 ppm 0024 ppin 3l "L"‘"
95% value of H-howr averge concentration 955 valae of Zi-bour av crage convenfraticn 954 value of 24-hour average concentration
(.00 ppm (LE4% ppm 75 pplo’
Y8% vilue of 24-hour average concentration . YS% value nf anre-huor averige concentrition %% vatlue of 24-hour average concentration
Q08T ppm 0.034 ppin bl pglm
24-bowe e rage vatue 0175 ppom | V8% valuae of 24-hour average concentration Zh-fur average value 150 pgted
One hour average vobne 0.2%) ppme (059 ppm
987% value ofone-hmlr average concenteation
1066 ppm
24~huu! average value 1073 ppm
One hour average value 0146 ppm
4-hour averape value® 1.(46 ppm
The rmark * 15 fus 1he pretectivn of fauna and Hora,
and the other is for the protection of hunum health.
South 002 ppan (Shall aot exceed 1RI4 ppm) Depeiideation chemical and physical properey of
Alrica Averaging time is unknowa. substance and threshold value
Example Ashstos (02 fibersfoe [m.ns h04).
MNuisance dust O.1 mpfny (m‘u v.2)
Taiwun Non-industrial (Indusuial) Non-indusltial) (Iuduslriul) {Non-mdu nul) lndmlrml)
strict district districy district distric) ( dhistrict
Yearly average vidue of one-hour values: Daily average vadue of one-hour valugs: Diameter of particle: 1 gm or less,
1003 ppm o kess, 0073 ppm or h\\ 1L05 ppie or less, 0.1 ppm or less | Monthly average value:
Duily averge vubue of one-hour values: - . . 210 pg/Nm? or less, 240 pgfNm® or less
T} ppm v fess, 615 ppm os fess | Daily iverage vatue which exceeds this suandard shalt | Yearly average value:
One-bour vatue: 0.3 ppm or less. U5 ppmoor tess | he bess than W% of yeasly data. 190 i or dess, 160 pp/Nme or less
Including a purtion in with a parlick diameter of
K i or e
Mumnihly averige vabne:
Zbil‘ua.'\m or bess, 290 ppd Nt o less
Yearly average vatue:
E70 ;q,}Nm or less. I‘Klpl,.'\lm or dess
Monthly average value which cxcccds this standurd
must be less thin two times per year.
Kurea Yeatly average value: 105 ppmeor less | Yearly average value: O3 ppryor less | Yearly average value: 1530 pglm‘
Daily average valug: .t ppmoor less | One-hour average value: (15 ppm er less | Daily average value: Jl)(lpg!m“
{SRatl not excced three fimes per year.) (Shall not exceed three times per year) {Shalk not exceed three times per year.)
Austealia | (Victoria) Avceplable level Detrimental fevel | {Vicloria) Acceptable fevel Detrimental tevel
Chve-hour value 017 ppm L3 ppm One-hour value 0.15 ppme .23 ppine
24-hous vatue 0% ppm 0.6l ppm 24-hour vuliee 0.4 ppim. 0.15 ppm
UsA {Primary) Yearly average {1053 ppm SPM environmenta stundurd
Yearly arithaedic average: 103 ppm
H-hour average .14 ppm Yearky average (anifhmelic average): 54 pg;’m1
(Secondary) 2d-hour aveaage: 15 p&,lm
dhour average (15 ppmt
Canadan (13 Desisable leved (1) Desirable lovel ble fevel
.} Yeurly arithemetic averape vabue A~(0010 ppm &) Yeasky arithemetic average value ly geometsical average 60 pgim®
b) 24-hour average concentri U~0452 ppa . D002 ppm | (2) Aceeptable fevel
<) One-hour wverage concentration O--QU15T ppin | (2) Acceplable fevel . &) Yearly peomelrica) average BT} o’
{2} Acceptable level a} Yeaely writhemetic sverage value - 1) Average concentzation for 249 hours or mare
a) Yeurly arithemetic average value i1=BHY ppm llwilllug)‘m“
V0102 ] ppm b} Average concentration for 24 hours or more (3) Toterabks fevel
b} 24-hour average congentration 0--1.098 ppm Average concentration for 24 hours ar more
D52~ (L 105 ppne ¢} Axerage concentration for vae hour or mose 1204601 p:p.’n]"
¢) One-hour averape copcenlrition -0 195 ppn:
ALEST--N315 ppm | (3) Tolerable level
{3) Teferable level Average concentration measured continuously for
Average concentralivn measured continuously for one howur or mare 11,195 ~(1L388 ppin
2 hours or nwre A5~ 280 ppm
Japon Daily average value of one-hour vilue: Duily average vatue of onc-hour value shall be within | Daily average of onc-hour values shall be 200 gg/n’

or Jcss.

One-hour value 200 pgim* or Tess (985 value)
Particukate matter with a diwneter of K) poy ar less
(SPM)

11T - 39




Table 1-19 Measurentents of Ambient Air Pollutants

Item Code |Sta |Effective |Monitoring| Yearly | Yearly Maximum Maximum Values of
zonitoring Geometric | values of | values of | 98X cumula
{unit) tion{ days hours Average | Average hourly dally av- [tive daily.
{days) {hrs) data erage data | average

1 362 8684 1 4 109 3 19

S0, | ¥S 2 354 8515 12 8 112 314 30
(pob) M5 -3 ‘352| 8502 24 16 i9¢% 11 60 .
Ms 4 360 8562 5 3 79 20 14

[) 2986 1225 3 2 48 21 K

HS 354 8560 16 . 12 138 49 33

NO; HS 2 316 T163 9 6 68 32 20
(pob) M5 3] 271786 6805 13 10 g1 41 30
HS 4 289 1097 15 10 150 69 46

Ms B 315 1640 5 3 48 16 14

S IMs 1 354 8558 338 23 497 176 142

NO X Ms 2 316 ="'!63 18 14 i 32, X3 44
(ppb) MS 3 2901 6§6T74] 24 8 251 15 62
MS 4 289 7092 3 4 22 343 180 | 1054

HS 5 315 7639 9 - 6 ‘127 36 25

MS 1 348 8399 60 46 477 156 130

SPM M 2 344 84191 56 . 42 8140 169 i25
(pe/nd) MS 3 355 8518 63 50 702 157 132
MS 4 350 8504 68 49 6056 201 162

MS 5 343 8322] 43 32 661 i19 103

Note) An effective moniloring day has 20 monitoring hours or over

The daily averages of NO, measured at MS1 and MS4 are 0.049 ppm and 0.069 ppm respective-
ly, both of which are found not smaller than West Germany standards of 0.049 ppm. Especially the
value of MS4 is exceeding control standards of such countries as Taiwan (0.050 ppm), Australia
(0.060 ppm), and Japan (0.060 ppm). The hourly maxintum of NO, measured at MS4 (0.150 pp[ﬁ) '
is comparable to Korean standards and the acceptable level of Australia (0.150 ppm).

With respect to particulate matter concentration, the measurement was done this time only for
the portion less than 10 micron in size and thus obtained data were compared with figures available
in US and Japanese standards. The concentrations observed in all stations except MS35 are found
cxceeding US yearly average of 50 pg/m®. Same is true for daily average maximum as compared
with US figure 150 ug/m®. The daily average maximum in Thailand of course surpasses the
Tapanese standards (100 pg/m®) at all stations. In the United States the measurcment of SPM is
dependent on the use of Dichotofnos sampler as shwon in Table 11-4-17, which may present some
difficulty of directly comparing the value measured by f-ray dust sampler with American standards.
(In Japan, the fraction less than 10 w is completely screened off while U.S, practice counts 50% of

such fraction.)
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1.3 Analysis of TSP Concentration by Low-Volume Sampler

Concentrations of TSP were measured by using two units of Low-volume sampler which has a
guartz-fiber filter and a polyfluorocarbon fiiter. This monitoring job continued while replacing the

filters once every half month for the period of January 17, 1988 through January 16, 1989.

1.3.1 Comparison of the TSP Concentrations Measured by Using Polyfluerocarbon Filter and

Quartz-Fiber Filter

Fig. 1-22 shows the scattergrams of TSP concentration measured by using polylluorocarbon
filter and quartz-fiber filter. In this figure, the plotted data are those of half month average concen-
tration. The values of TSP trapped by polyfluorocarbon filter and by quartz-fiber filter was showed
a good agreement because the correlation between TSP concentrations taken by using both filtcrs
was found highly significant at all monitoring stations and the regression coefficient “a” was nearly
1.0.

Also shown in this figure is the concentration of TSP shown by Flow I calculated by using the
air aspiration volume estimated from the reading value of both rotameter and pressure gage instal-
led in Low-volume sampler. The concentration of TSP shown by.F'low 1T is calculated by the air
sampling volume known from the count values of integrated flow meter. The value of correlation
coefficients between them were found larger in Flow 1I case than in Flow I case. So the reporter

took the TSP concentration calculated by using Flow I1.
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1.3.2 Monihly Average Concentration of TPM

Fig. 1-23 and Table 1-20 show the TSP monthly averages measured by Low volume sampler and
monthly means of SPM concentration measured by f-ray dust sampler. TSP and SPM values here
arc calculated by using 15 day concentration averages and hourly concentration averages respec-
tively. .
The graph shows higher values in the dry scason than in wet season at all monitoring stations
and they peak around November-December period. When values are compared among stations,
MS5 showed slightly lower figures probably due to a lilﬁitéd.number of pollutants sources in its
vicinity. On the other hand, MS4 marked a considerably high concentration of 100 pg/m® d'uri_ng
- Nov.—Dec. period which may be caused by the wind (dominantly in NE direction) coming from
Route 3115 with daily traffic volume of 35,000 automobiles during the period. As for MSI,
observation of concentration cxceeding 100 peg/m* was scarce without the wind coming from Route
3 having the traffic volume of 77,000 vehicles per day that locates about 90 m apart to WNW
direction of MS1. '

Table 1-20 Monthly Average Concentrations of TSP measured by Low-Volume Sampler

(unit g g/nl) : . (unit p g/nf)

[ measured by Roter Meter and Pressure Meter (FLOWED) ) [ measured by Roter Meter and Dry Gas Meter (FLOWE2) ]
Honitoring Station : Monitoring Station = -
Survey . 5 A5 2 | K3 | WS4 [ W55 Survey WS 1 [ M52 [ W53 | WS A ] 85§
JAK, | Quarlz .9 52.1 826 671.5 50.6 JAN, | Quartz 62,9 69. 4 86.9 3.6 2.6 .
Polyflone .5 | 53, 78.7 N 57.5 Polyflone 66. 8.2 | 84.3 66.9 | 62.1
FEB. TQuartz 48.8 | 44.5 | ©8.3 | £8.3. 38.6 ] TEE. [ Quarlz 53.0 | 50.3 | 72,0 | 63.6 | 42.3
Polyflore | 50.6 44 65, B5. 44.4 | Palyflone 5. 4 48. 1 72.2 | 58.5 1 -48.5
MAR. { Quartz 36.0 31.7 53, 42 32,1 | NAR, | Quartz ‘38, 42.7 57.4 47.4 35.4 |
: otyflone { 37.2 { 39. 59. 42, 35. Polyflone | 40.6 | 42.4 | 65.0 { 45.2 | 38.1 |
APR, | Quartz 42.3 | 36.5 45.4 48, 31.¢ APR, | Quartz 43.9 | 39.7 46.0 92,6 _| 33.6
-1 Polyflone 42.3 39.3 43, 46. 4 34, Paly(lone 43.6 41.5 52.8 47.8 36.3
KAY, | Quariz 34.6 K 43.6 | 44.5.| 22.5 ¥AY., | Quariz 5.7 29. 44, 48,3 23.6
1 Polyficne | 35.3 9.1 | 47.1 41.1 4. T Polyflone 5.9 30, 49. 41,61 25.9
JUK. | Buartz 50,0 3. 37.0 | 35.0 9 JUN. | Quartz 51.5- | 33.4 37.4 38.0 23.6
Polyflone | 59.4 | 31.7 [ 44.6 | 40. 24.4 ] Polyflone 0.4 | 32.8 5.9 | 40.9 | 25.3
JUL. { Quartz 42.7 30.7 6.2 43.7 28, JUL. [ Quartz 43.8 | 33.3 5.5 45, 20.5_]
olyflone | 47.5 { -30, 39.6 | 42.3 27, Polyfione . 8.8 { 3.7 | 41 43. 21,
AliG, § Quartz 39.8 29.9 47.9 41.9 24.¢ AUG. | Quariz 41.2 32.3 8.5 43.9 23.3
Polyflone { 43.0 | 32.5 | 49.1 | -41. 31.¢ | | Polyfione { 43.7 4. 51.5 | 42,3 | 32.9
SEP. | Quartz 39.1 33.7 48.5 5. 28.4 | SEP. | Quattz 41.2 31. 49.0 66.3 32.6 |
olyflone | 40.8 | 34.4 50,7 [ 51. 3.2 | olylflone {.41.6 | 37,3 | 52,7 | 52.6 -2
OCT. [ Quarkz 67.5 5. 52.4 | 63, 32,4 UCT, | Quartz 69.9 | 48.7 | 52.9 | 66.0 .8
Polyflone 12.2 51.5 61, 68.1 38.9 olyflone 4.2 | 52.9 64. 0.0 40.0
NOY, [ Guartz 3.4 97.2 99, 122.6 84.3 NOV, | Quariz 1.6 105.1 ]100.4 | 129, 89.3
Polyfiane 44.9 93.17 96, 3. 94, Polylone 86.8 98.5 { 98.4 | 139.0 48.1 |
DEC. { Quartz 67.2 13.4 0.6 93.17 12.1 DEC, ¥ uartz iR 80.1 2. 4 59.0 8.
Polyflone 5.1 4.3 81.5 | 105.3 893.9 Palyflong 6.8 7.1 5, 196.5 89.7 |
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Fl[, 1-23 llme Series Variations of TSP Concentrations by Low-Volume Sampler and SPM
Concentrations by S-Ray Dust Analyser

1.3.3 Comparisen of the Concentration of TSP measured by Low-Volume Sampler and the SPM
Concentration Measured by 5-Ray Dust Analyzer

The scattergrams of SPM measurements by S-ray dust analyser and TSP measurements by Low
‘volume sampler were shown in Fig. 1-24. The gfaphs combined with regression coefficient 0.815-
0.938 and slope of regressional equations 0.80—1.35 show a poor correlation between TSP and
SPM concentrations allowihg the effect coming from site specific condition of station and filter
type. It may be due to the difference of cffective measurement range of dust size between two

instruments, i.e.,
0.1-30 pm for Low volume sampler and 0.1-10 pm for fi-ray dust analyser.

The SPM value exceeding TSP one was occasionally observed but the cause is unknown. It may

be probably due to measurement procedures or other factors.
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1.3.4 Resemblance among the Monitoring Stations by Cluster Analysis and Principal Component
Analysis based on Correlation Coefficients among Ambient Pollutant Concentrations

As previously discussed, both cluster and principal component analysis were done on TSP con-

centrations trying to clarify the regional resemblance among monitoring stations,

(1) Cluster analysis

Data base applied for clusler-anaﬂysis are correlation coeflicients among monitoring stations
with respect to TSP concentrations trapped by Low volume samplers. The samplers used two types
of filter, namely one made of quartz and the other of polyfluorocarbon and thus cluster analysis
was done about two groups of measurement by applying the group average method.

Table 1-21 lists regional correlation coefficiénts with respect to TSP concentration and Fig. 1-25
shows the result of cluster analysis, briefly insignificant difference between two types of filter and
significaht regional resemblance among TSP monitoring stations given by similarity over 0.7. The
result thus agrees to the observation previousty obtained about SPM.

Table 1-21 Correlation Coefficients among Stations with respect to TSP Concentrations

(Quartz FLOK*2) ' {Polyflone BLIW22)
W1 M52 M3 MS4 MSH MS1 Ms2 0 MS3 M54 MSH
51 ONEB STATION .83 0.667 0.727 0792 ¥S1 ONEB STATION \oaoo 0.654 0.745 0.115
MS2 POWER PLANT 0.894 0.943 0.954 M52 PORER PLANT | 0.800 0.924 0.941 0.982
HS3 MIN.DEP.OFFICE . 894 0.851 0.897 83 MIN.DEP.OFFICE ]0.604 0.924 0.808 0.905
¥54 S.P.PRO.CFFICE L343 0.851 0,882 MS4 S.P.PRO.DFFICE | 0.745 0.941 0.88 0.887
S5 H.RI,ESTATE 954 0.897 0.832 M55 H.RI.ESTATE 07115 0.932 0.905 0.887
{Quarkz FLOWE2)
1.0 0.9 0.8
) VR T S TN N S (DN R U AN N TN S N Y S I N N N I R A A I )
M51 ONEB STATION
M52 POWER PLANT }
MS5  H.& I.ESTATE '
HS4 S.P.PRO.OFFICE
HS3 HIN.DEP.OFFICE
{Polyflone FLOWAZ)
1.0 0.9 0.8 0.7
| NP TS S PO U Sy S N N VO NN D N N U N TN O N TN T I N N B N L N |

MSL ONEB STATION
MS2Z POMER PLANT — — .
MS4 S.P.PRO.OFFICE N
HS5 M.& [.ESTATE ———————— ]
HS3 MIN.DEP OFFICE

Fig. 1-25 The Resuit of Cluster Analysis (Dendrogram among Monitoring Stations with respect to ‘TSP Concentration)
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(2) Principal component analysis

~ TSP concentrations observed by monitoring stations werc thought as variable and correlation
coefficients listed in Table 1 21 were 'tpphcd for principal component analysis, the result of which is
shown in Table 1-22,

- The contribution of first principal component is calculated to be 0.879 for quartz. fllter case and
0.867 for polyflucrocarbon filter case. In other words, the first principal component retains 87.9 pet
or 86.7 pct of information. Fig. 1-26 shows plots of contribution by the first and second principal
components with réspect'to TSP concentrations observed by stations. The figure shows a significant
regional resemblance among stations as indicated by proximity of plots and conforms {o our find-

ings by cluster analysis.

Table 1-22 Result of Prineipal Co'nipon'ent' Alialysis done on Correlation Coefficients among Stations
with respect to TPS Concentration

(Quartz FLOWED)

R . . loading factor S " Eigen vector
Monitoring stations i 9 3 - i i 5 3 )
(M51) ONEB STATION 0.854| 0.5111( 0,060 0.063{ 0.408{ 0.850| 0.156| 0.23]
(H52) POWER PLANT 0.9881 0.002]-0.059| -0.01748 0.472]| 0.0031 -0.154} -0.062
(MS3)_MIN.DEP,OFFICE{. 0.922|-0.281{ 0.235| 0,124 0.440] -0.467] 0.610] 0,455
0.4
0.4

(M54) S.P.PRO.OFFICE] 0.944]-0.1351-0.286) 0.069} 0.4511-0.225| -0.744| ©.254]
(Hs5) H. & I, ESTATE]| 0.970]-0.054[ 0.063]-0.2241 0.463] -0.089] 0.164] -0.819

~_Eigen values 4.393| 0.362 | _0.148! 0.075
(Polyflone FLOWED] '
Monitoring stations ; i Lo;dm f.a%tor '4 i El{zgen vgc%or i
51) UQEG STIATION 0.834! 0.532!1 Q.114{ 0.0130 0.401 1 0.8631 0.214{ §.04%
{452) POWER PLANT .| 0.989] -0.033} -0.021] -0.087] 0.475| -0.060.| -0.050 | -0.306
{453) MIN.DEP.OFFICE] 0.925]-0.269] 0.2411-0.103] 0.444|-0.430] 0.578 ] -0,364 ]
(M54) S.P.PRO.OFFICE| 0.944 ] -0.010 | -0.320 -0.0641 0.453] -0.0151 0,767} -0.225
(MSh) H. & 1. FSTATE] 0.957] 0.1611 0.004] 0.2411 0.459] -0.268 1 G6.011] 0.849
Eigen values 4,337] 0.3201 0.174} 0.08]1
{Quartz FLOWEZ) (Polyflone FLOWHZ) -
compo- conpo-
nent 2 nent 2
o6 [ o6
| i
compo- COBpO-
nent 1 . neat 1
¥ is]
3 —— 4
4 .
5
3
~0.4 —asl

]

Fig. 1-26 Principal Component Analysis done on Correlation C‘uei‘fic:ents among Statmns
with respect to TSP Concentration
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1.4 Analysis of Polluting Metcorology
1.4.1 Concentration of Air Pollutants by Wind Direction and by Wind Velocity Level

Among meteorological conditions influencing the environmental concentration at a given loca-
tion, wind direction and wind velocity are the most decisive factors. Concentration of air pollutants
by wind direction and by wind velocity level are shown in Table 1-23. Fig. 1-27 shows plots of the
average concentration of $Q,, NO,, NO, and SPM at each monitoring station by wind direction
and by wind velocity level. The ordinate is concentration, and the abscissa shows wind direction.
With respect to cach wind direction, concentration is shown for cach wind velocity level, divided

into 5 classes. Since wind velocity was not measured at MS3 and MS4, the data at the ncarby

station 2 were used.

As for SO,, concentration is found low at MS! when there is littte wind, but high concentra-
tions appeared under winds of SW-N dircction. While MS2 locates at high concentration spot,
next to MS3, high concentration appeared there when it is windless or when wind of W=N direc-
tion blows softly. While MS3 is the place having the highest SO, concentration, high concentrations

appear under winds of NNE to E to S direction.

Concerning to NO, and NO,, high concentration values are seen at both MS1 and M54, the

high concentration appear under the calm condition. This is thought due to the presence of trunk

highways in the vicinity.

As for SPM, high concentrations appeared at the time of calmness or of soft wind. This is a

trend seen at every station.
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Table 123 (3) Concentration by Wind Direction and by Wind Veloci y Level (NQ,)
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Table 1-23 (4) Concentration by Wind Direction and by Wind Velocity Level (SPM)
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1.4.2 Avnragé Pollntant Concentrations by Wind Velocity Range and by Atmospheric Stability

The atmospheric stability can be classified as shown in Table 1-6 according to such factors as
wind \felocity, solar radiation and net radiation and the plume spread (width) increases as atmos-
pheric stability is destroyed (Fig. §-13).

Table 1-24 and Fig. 1-28 show average concentrations of 50, NO,, NO, and SPM observed at
each monitoring station by wind velocity rangc'and' by atmospheric stability. Conecentrations, re-
gardless of pollutant type, increase as atmospheric stability improves. The trend is more pro-
nouncedly scen in SO, of MS2 and MS3, in NO, and NO, of MS1, MS3 and MS4, and in SPM
concentration of MS1, MS2, MS3 and MS4. '

In addition, the atmospheric stability takes A, B, C and D type in the daytime as shwon in
Table 1-8 but mostly E and F type at night. The frequency of these appearances seems well corre-
lated to the atmospheric pollutant concentrations. Namely, in the daytime the concentrations in-
crease in the ascending order of A to D while in the night time the concentrations samely increase
from E to F although average level stays lower at stability D. The concentration difference be-
tween D in daytime and F in night is thought due to that of source activities.

When viewed in term of wind vcloéity range, the pollutant concentrations increase as so does
wind velocity so long as atmospheric stability is maintained. The trend is clearly shown by SO, of
MS3. Worthy of méntioning here is that atmospheric concentration varies depending on. air stability
change but is greatly dependent on other factors such as changes of wind velocity and its direction,

fluctuation of source activities, relative position between source and monitoring station and others.
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Fig. 1-28 (i) Pollutant Concentrations by Wind Velocity Range and by Ativospheric Stability
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1.4.3 Analytical Study on High Polutant Concentrations

The study was thought important to clarify the effect of meteorological conditions on appear-

ance of high hourly or daily average valucs in terms of SO,, NO,, NO, and SPM concentrations.

(1) Study of hourly valucs
Data base for this study arc top fifty homly values cextracted (hourly values observed during

fi[ty discréte hours which correspond to 0.6 pet of annual observation pcuod) and arc subject to
analytical study from the viewpoint of knowing how they are correlated to variables such as appear-
ance time, wind direction, wind velbcity, atmospheric stability and other pollutant concentrations.
Table 1-25 summarizes the result of such study cffort.

Interesting is a fact as seen in Table 1-26 that high concentration values about all pollutants
appear during the time frame of 17:00 through 9:00, i.e., from evening vntil early morning (with
exception of high SO, value at MSS and high NO, values at MSt, MS2 and MS3 in the daytime).

The meteorological conditions about each station that seem associated with such high concentra-

tions arc:

MSS5; The wind maintains NNW and SW direction while atmospheric stability is'mostly' B.

MS1; The wind direction is mostly W and'atrﬁospheric stability drops mostly in B. The appearance
of high concentrations is thought due to the effect of the traffic on Sukhumvit roadwéy.
MS2; The wind maintains N direction while atmospheric Stability is kept in B and high concentra-

tions appears in the daytime.
MS3; The wind maintains mostly N and E dlrcctton and atmospheric stability drops in B. High
concentrations appear in the daytime.

Table 1-27 summarizes frequency of high concentration zippearancc by wind direction at each
monitoring station. As for MS1, SO, appears high in S~W~NNW wind and NO, as well as NO,
appear high in N~W~SSW wind. Those observations may be attributable to First Stage Express
Way and Bang Na-Trat High Way to the north and SuKumvit to the WNW direction. It is found
difficult to define the wind direction associated with high concentration appearance of SPM.

At MS2, concentrations of SO,, NO, and NO, appear somewhat high in N and NNW wind but
maintain high in other wind directions as well It is found difficult to define the wind direction for
hlgh SPM concentrations.

At MS3, high SO, concentration appeared in SSE and S wind (by 96 pet of appearances). This
may be due to the 50, source existing in such wind directions. As for other pollutants, NO, and

.NO,, bigh concentrations appeared in NNW~N~ENE wmd and the wind direction to cause high

SPM concentration is again found indefinable.
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Table §-25 (1) Highest 50 hours of SQ; Concentrations
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Table 1-25 (3) Highest 50 hours of NO, Concentrations

052 .6 1LSSTATE

{B3) HIN, 00, FFICE

BOY) TE ST

B |wregumnguuegegrigndece o ge 1 pieAgafigeoas § jwwi
98| 3358554384553345733
o |3z~ ??gﬁfuguuruaguguiyw?ugugggugguzﬁguuuu:uywu
= | BRRES E I |
53 Eggggg B g8 EsgRag © ggﬁp

fif SRS s ERaRse Ry n RN S oo i
g8, EoEEE Heh 2 BB 8

R N Hwggorre I Ser v
.q|29P0 §AARHERZARAAY SRR 0368 ERTE3
27 | BRR R R R R R AR R R IR« AR RN BB A aS o T e iHaliY ey
§§ gENzuRRE ARG EP LRI IS N LR RRARAAN AAFAEHRRAAOY
SRR e R e e S SRR
3 [sosmeeneegesesomegey e REe R IR REREZR AN CH AR
3 |goocans HONG merteE~ @Oy qug o o
§ |PRevnsrRREER ARG EE AARANNRARRARREARSERERATIOTIVISTR

6 [aduerunen i Tunduonn johgumenguun fun b nnowaon e ane | |5 o g g g o i e e o i B e et St 4 e e
23 | 21y nenes T eneasnen s o taoG e o M S I T P o i o i Y e o e o Y
3 ?wzzzyzzzgg g?zgyggzggauy&xtu:—r?zpzzm?;giz 7 gz:g;ubzuxugrgzizg;gzgg: ;zzr_zzzzzirzzrwtpfzi
53|28 0 95 5 268 °H 2 «5|2BE8 RARIRRA SRS 95§
o ARAERR NN RANRREENATE _:_ﬁ§§9§§ﬁ ﬁgﬂhﬁﬁﬁﬁﬁﬁﬁﬁﬁEaﬁﬁﬁaﬁnﬁﬁﬁ?§§§ﬁ§§§§“§'§§

e A 2|8583°8 s°ebESEE S Y56 @A E8 a6
g8 bl BBl E R R EREE at Nggﬁﬂhmmﬁb ﬁnﬁnﬂamshgﬂ33$§§EBDEEEEE:SH“q““§5“§gﬁsh

)
ZRRRENARNTASRREE Y

064) 5.P.PREOFICE

BEE58 @ % £ gueoagINs §9So= 3ag

ﬂr—ﬁ’!—-ﬁ!‘!ﬁ 5—‘.89&‘:—188!’5:—&3?’:‘53958?’isﬁﬂﬁmamﬁ

g

LY

ARHBARRRZNAANARRATYY

YHURAHR ﬁﬁﬁﬂmﬂﬂﬁﬁﬁﬁﬁa§§§sﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁm%ﬁﬁhﬁﬁﬁhkﬁﬁ {58

e~ e T S R & HYROHYHS ST TR & ER] Bl HMHE
Rﬁmﬁaaﬂﬁﬂ'ﬁﬂﬁvEm:zﬂﬂﬂﬁﬂmﬁgﬂ"aﬁwﬂwﬁa”ﬂﬁﬂﬁ"ﬁ”ﬁ‘“EB:’.ﬁ;i‘_’ ﬁﬂﬂ:ﬂﬂﬂ!ﬁxg}g}n”ﬂ“ﬂ“sﬂﬂwﬁﬁ.‘.’."’8 Bch Rl g S Db MM Tk e
ﬂﬂﬁ53Q°S!‘1E‘J53NB"ﬁﬂ“"’SEﬂ_‘l’—‘l“ﬂﬂ""ﬁﬂﬂ"ﬁ‘!EﬂﬁQSINES'!' g (bl : NESNNNri

EeHARNR S PUNHERT VRt

k&TLmnm

RARRGARRERREREINDIRYEEISR

B S B S B R BTt R R R

~ﬁﬁGmwFﬁmg:ﬁﬁiﬁﬁ?Eaﬁzﬁaaﬁﬁhauanﬂnaaagﬁﬂa“Es

& h-muuummthmk_hlt-.mhuuuu:..uun_ug;uh;muquu.mmuuun.mhhauﬁﬁLL & hihalmuuamuuuumunuemzhmmh_u_uuuBu.uu.u_x-:kmmhmuP.wwawu.uu.m\p
93 R B R B e i D SR II0B S S qﬁhqﬁggigﬁ; b Bt kv e e e i S PR O PSR o B A quiA; ......... ot
2 **gﬁ;iﬂzzE’”ia’”’33§3¥§’95§F3?§$d’}’3353 Agagzam |8 AN 0. M Sl 0 T LW s A M
calgeEs B9 § 2 % 4 8 £3|7 B9RERRA 3 § 5@ a3y Ada 86 8 g -
B3| 305 sdaanrnnasizanvntes 1 iRaReRRIHtaRYERnGIEY AR 1Y R R R T PR R e D e LR R

& a 8 3 g 2| 8 ; 9% aNg 0 GG 9§98 §%E 8§ E #
O e ] 5% g_ FENBRENARGTRETE Y onhinReR] Fneeelusaral
5% 8 g B & g EElflglac 8EERE § §6 sy ° 3
i FHRe ”—ﬁﬂaaaa;zanams woRneyzasaniga| | % | BftucpReRISaRnaEn BHansy :

5 A HHEPE AEAEREREEER

+8 | yEusEN AR R R R AN N R ARE N A RERRR AR RENBARRRERE ) |4 SIS AR TR o SAER BN E oY PP PERS IR
e .“:“ﬁ‘"?&""‘N”"ﬂ&"“"‘""‘”“’ﬁ""””u’“"‘“"""'"mﬂﬂmﬂm"’é;:é‘“ﬁciwﬁ"“’m”m— g Bwﬂ-wwm—-fggNg]-ﬂa“*agﬂg“’“""Nﬁm”‘““ﬁmﬂm‘ﬁﬂﬂaganFmamﬁﬂaa
E & a = o =S 5 RLA&AHEARRBMOR INMA R EREONA RS R NACIERC RO P 2CARERET 7
3 |oamgooaggroscssonacgoganageg aemaeaeongg 3 | ovgegzoensoNanToagRHERORrOOONNNTNNCHaSe Bas ]
3 § |oeseseresannaIARERALS lﬁﬁnﬁﬁﬁﬁﬁnﬂﬁﬁﬁ§§§ﬁ§:§ﬁ

111 - 64



Table 1-25 @) Highest 50 hours of SPM Concentrations
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Table 126 Frequency of Highest 50 Hours of Ambient Pollutant Concentrations for Each Hour
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Table 1-27 Frequency of Highest 50 Hours of Ambient Polhstant Concentrations for Each Wind Direction
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At MS4, high SO, concentrations are found in all wind directions but somewhat prorounced in
N and NNW wind. High concentrations of NO, and NO, are mostly found in NNW-~N~NE wind.
This may be due to the combined effect of ships in Chao Phraya river and the traffic on SuKumvit

roadway. SPM concentration appeared high in all wind directions but somewhat pronouﬁced in N
and NNW wind. ' ' :

At MSS, SO, concentration appears in all wind directions whereas both NO, and NO, appéa‘r'

in W~N~ESE. As for SPM, the relationship between high concentration and wind direction is not
clearly secn. ' ‘
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Table 1-28 shows the appearance frequency of high concentrations by atmospheric stability. It is
seen froin the table that all pollutants appears high in the atmosphcric stability of F (stable period)
and secondly high in that of B whercas '

As for wind velocity related with high concentration, it is found that high concentration of each
potlutant appears in hreéze of 1~3 m/sec wind velocity. Concerning to the collelation among poliu-
tants at high concentration, however, this trend is not found. For example, when concentration of
SO, is high, concentrations of othér pollutants do not appear in'high level. Those trend appeared at

all monitoring stations, especially in case of SPM.

Table 1-28 Frequency of Highest 50 heurs of Ambient Pollutant Concentration for Each Atmmspheric Stability
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{2) Analytical study on high daily average concentrations

Table 1-29 lists top 20 high concentrations with respect to all pollutants together with recorded
times. Such extracted tiinc_(ZO days observation period) corresponds to 5 pct of ycarly monitoring.
Interesting is that peaking days of all pollt_lténts seem coinciding.

When monthly appéarance as seen in Table 1-30 of high concentrations is reviewed, high values
of SO, are observed at MS1~MS4 in the northerly dry season and at MS5 in the southerly dry
season. As for NO, aud NO,, high values are observed at MS1 in the southerly dry season, at MS3
and MS4 in the northerly dry season, at MS2 and MSS5 in both southerly and northerly dry seasons.
As for SPM, all stations observed high concentrations in the northerly dry season.

Table 1-31 shows the hourly pollutants concentrations and meteorological conditions of the

highest two days of daily averages. The findings particular to each station are as follows:

@) MSI1
Top two high concentrations of SO, appear in the southerly dry season and mostly in the
N_NW~W~WSW wind coming from SuKhumvit roadway while its velocity is maintained in
2.5~4.0 m/sec cdfnpa’ratively high at Samut Prakarn province. The atmospheric stability of
the same period is C~B in the daytime and F in the night. As for NO, and NO,, high
concentrations arc observed at all stations in the southerly wet season and in the same wind
direction and aimospheric stability range as those of SO,. But the wind velocity at which
high concentrations appear maintains between 2.0~3.0 m/scc. In case of SPM, there is no
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Table 1-29 (1) Top 26 High Concentrations of SO, Paily Average Correlated to Other Pollutant Levels

(451) ONEB STATION

{H52) POKER PLANT

Rank | date | 50 N0y N0 SPd Rank | - date - | 50y NO. NO, - 5P
peb pob ppb 1 g/n® ppb ppb ppb ng/w?
1)]12724|23.5] 64.3 (38} | 22.3 122.4 {11) 1) 11026 | 33.8] 33.0 (16)} 16.0 (29) | 105.1 (20
2) | 1Lt 21.6 . 19.8 60.7 21 10726{33.3] 35. 70D 11.5 16; 91,2 f3£)
A T3 20.2) 69.0 (2] 24.0 (34) ) 89.0 (38 DR A0 (6] 199 { 8) | 1005 (24)
| L7225 19.8] 31.0 21.6 144.8 ( 4) | 1L/141 3161 36,6 (8)] 21.1 { 4) | 101.2 (25)
8) | 12722 19.8] 50.8 -20.9 81.4 - 5} 12,13 31.5[ 24.6 18.0 {13} | 110.8 gld)
6} 9 11971 112.0 ( 9} 32.6 (9 78,8 6| 127241 31.0 EEE i3 102.3 (22)
T 87 21193.0|149.3 ( 4) | 30.0 (15} | 78.8 NI1L-10]29.6] 34.1 14; . { 5; 91.6 (31}
8107221 18.9] 64.3 31| 21.1 147.3 ( 2 Bl12s20)20.51 32.8 (17 14.8 {36) | 83.1
Nl 2l 1878 515 20.8 95.0 (30} grtie,231 29,20 aee e 98.3 (30)
10y} 1.7 9]18.7} .58.2 219 08| 155.8{ 10 |12715129.11 -39.8 ( | "13.8 86,7 (43)
1D{ L7 8|18.6| 31.2 12.5 83.8 ) 121 8.6 2905 (2D 18, 109.4 {16)
12) | 107211 18.3{ 68.2 (2 { 16.8 117.2 (1) 122 111,7221 27,1 27.6 (32) | 14.6 (30| 85.1
i3) | 12714 | 17,8 68.3 (28) | 23.9 (33) { 98.3 (25) A3} | 5721 25 14 - 1.6 40.8
1)} 8/ 5] 176 8.1 20.1 56.2 140 | 12730 25.5] - a2 iy 96.4 (32}
1] 8713{17.5] 90.9 (14) | 22.3 92.0 (87} 150110718 | 24.1| 19.4 14.5 (42} ] 16.2
16)] L7 5| 1741 EBO.3 {44} ] 18.2 1 116.7 (13) 16) 1L~ 1] 24.0 *ex TEx 68.5
1) 12723 17.4] 54.9 . 22.5 103.3 (20) 1127 1124.0| 30.5 (22} 18.1 (12) | 87.1 (41)
18} L7 4| 17.3]:62.8 (39} | 21.8 4.9 M) 1127 6| 8.0f 16.1 12.5 116.8 {11)
] 2712)17.2] 41.3 27.0 (20) ] 126.5 (10) 19) | 117 1} 23.8 L dse 69.5
2n | 1272000 17.2] 54.9 22, 7.5 200|107 1 23.7} 24.6 17.0 (20) | 49.5
(M53) MIN.DEP.OFFICE (454) S.P.PRO.OFFICE
Rank | date [50: N, NOg S5PH Rank | date | SQ: Ny . ND: SPH
. ppb ppb ppb 1 e/w ppb ppb ) u &fa?
Dy 715 70.7] 14.7 2.3 44.0 Di12-14120.2]1564.1 (3] 69.3 (1] 179.5 ( 4}
2] 1731 65.6] 22.3 13.2 63.8 R/ 1.6] 415 22.3 126.5 (40}
31 3717(65.0( 23.5 6.4 52.3 3110728 16.21 90.5 (130§ -33.9 (32 | 132.2 {30)
N 3711640 18.6 il.4 51.2 4| 2-22)14.7 2E¥ %" 153.2 (i1}
5} 37221621 22.2 7.8 1.1 5) 12723 14.5] 66.2 (33) | 32.4 (36) | 112.5
6 3/18161.8] 24.0 1.6 0.9 8] 1720 14.2] 325 19.2 100.1
Tl 3721160.2| 20.8 5.9 56.5 DI L721113.8) 38.0 20.3 133.2 (29)
8| 1-14[59.7| 13.3 2.0 4.9 8} 107201 13.7| £9.5 (270 | 23.8 (48) ] 129.0 (37)
95| 315(59.6] 24.0 1.1 61.6 9} 10-11] 13.1] 45.5 23.0 111.3
1 27 1:5.8) 201 13.5 56.% 10) [1L7-8F13.0] %= TEx 137.4 (26)
[ 2/ 315.5] 19.9 i1.6 55.0 10| 37250 12.1 e e 63.3
1) 97 8] 56.1] 32 [E 51.9 12) 1 10722) 12.7| 41.7 23.6 138.1 (25)
13)| 2/ 4[54.6] 25.3 -14.9 61.4 13) | 107251 12,7 49.7 20.0 116.3
14| L7 65431 31.3 181 93.3 (40) 14)] L7221 12.61 -33.0 18.5 122.1 (44)
B 37 3(55.8] 17.9 .4 61.5 15 § 117221 12,21 62.4 (41) | 36.5 (27) | 105.0 -
160} 27 6152.6( 33.0 - 13.2 85.6 B il 211211 xex a2 151.2 (13)
1My 27 2161.8( 17.8 1L.5 95.0 1| 10-21111.9] 67.9 (30) | 20.4 13L.8 (31}
18)} L-7i2|51.8] 2L.5 9.3 61.4 1831127 31119 113.6 { 5) | 50.4 ( 5)| 172.8 .€ 6}
19)f 2/ 51561.5{ 22.8 12.7 52.7 19) | 127221 11.9| 84.7 (i6) [ 39.6 (19) j 130.7 (33)
00| 1L/8E51.5) 12,6 6.8 44.8 20) | 12730 | 11.8| 105.0 { 7y | 34.0 (31) | 127.0 (38)
(855) W.& 1.ESTATE
Rank [- date 150, N0, NB, 5P¥
ppb ppb pob ugfe?
| 171206 8.6 ] 34.0
2)| 17 8|16.3 8.3 6.3 30.3
i 17255102 1.3 4.0 32.6
i 77248 9.3 6.1 3.0 20.9
51 /18] 9.3 136 5.7 35.9
6)| 7723 8.3| 10.9 5.6 31.1
Dl 1719 8.5 6.8 3.7 35.5
8} L7204 8,3] 15,0 (500} 12.1 Q4) | 82.7 (200
9l 17221 8.3 8.0 4.8 2.6
10)| 77151 8.1 4.2 1.8 17.4
il /11l 8.1 9.8 4.8 23.2
12)] 7720 8.1 6.3 3.0 26.3
13))1 1721 4.1 9.0 4.1 26.1
10726 8.1] 257 (6) 1.2 87.6
1)y 17147 1.9 4.0 2.1 21.2
16| 77168 1.9 6.0 3.0 20.7
| 67 21 1.7 1.5 2.3 26.4
18) | 12-13] 1.5 . i 83.8 (19)
19)F 902 1.3 18.4 (25) ] 10.8 (24){ 96.7 (11 |
20! 5723 1.2 5.8 1.6 3.1
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Table £-29 (2) Top 20 High Concentrations of NO, Daily Average Correlated to Other Polluiant Levels

(M51) OXEB STATION . (M52) PONER PLANT
date | 8§02 NOx 502 SPM Rank { date | NO: NO, 50; 5Py
ppb prb ppb ug/n? ppbj.  ppb ppb o &fe?
912|489 19.3 (1N [ 167 (30) [ 18.7 17 8131.8] 56.0 { D { 17.7 -85.6 (50
9710 48.3] 126.3 s 6) | 15.2 (33) | 112.3 (15) 217 9128.0| 5171 (2) ¢ 15.0 105.3 (19)
9,414 3.3 | 2.3 92.4 {38 B 975 21.8) 310 D[ 11.3 75.3
10 3738.9|121.5{(7|. 88 80.7. D142l 36.6.(8) | 31.6 { 4) [ 101.2 (25)
9/ 3(38.7]:93.5 (12) | 14.3 (38 |, 60.6 5 t1L710( 20,56} 34.1 (14} { 29.6 E ?; 9.6 (37
9-25] 8.9 1.6 @3] 0.1 68.4 6)(12/14{19.9]| 41.0 ( 6) | 32.7 ( 3}] 101.5 (24)
9,21 36.11 94.3 (11) | 14.8 35} ] 70.0 0| L79{19.8| 25.7 (46) | 22.0 (28) } 121.4 { 6)
9s201 329 1.5 Q0] 9.2 49.5 8| 9-16819.6] 365 (9| 17.5 111.6 (13)
8/ 1326|1120 (9] 19.7(86) ] 788 9 ]10..22]19.1] 41.8 (5| 5.5 140.7 { 4)
2,22 32.5( 68.7 (50) | 10.%3 128.6 ( 9) 1] 272211877 21.8 1.8 125.5 ( 8)
2231309 62.1 16.7 (23] 146.1 ( ) 15110721 | 18.43 49.6 ( 3) | 19.3 (45| 124.4 ( 9}
10/ 1]31.2]143.9 ( 5 0.1 98.7 (24) 12 12/ 1] 181} 30.5 (22} 24.0 (17); 87.1 {41)
11714 31.0 9.3 11.3 8.4 13112713 18.9[ 24.6 - 31.5°( 5} { 110.8 {14)
97131 20.3] 61.3 (31) ] 13.0 (49) [ 54.6 )P 9720 17.9] 25.8 (44} 104 168.9 ( 1)
9/ 2130.07{143.3 {4)¢ 19.0 (| 78.8 | 9-22(17.6( 23.9 15.4 106.7 (18
9,3} 28.51 9.1 (1] 0.8 65.0 16) | 107281 17.6( .35.7 (12) | . 33.3 ( 2| 97.2 1)
87951 28.0] 49.6 8.7 68.0 D] 87211 17.4( 26.4 (40)] 10.5 £5.6
17 81 21.91 58,2 18.7 (10 | 155.8 ( 1} 18y | 97241 17.21 29.9 (26) xte 13.6
9,23| 21.6| 53.2 9.5 3.1 19} | 9723 17.2) 21.5 3§ 1.7 72.8
27121 21,01 41.3 17.2 (19) | 126.5 (1 201} 0/ 1| 17.0| 24.6 23.7 (200 | 49.5
(MS3) WIN.DEP.GFFICE N (MS4) S.P.PRO.OFFICE
date | 8Oz | N0« 02 Py Rank | date [NO: | ND. S0, SPH
. peb | ppb . b #g/e’ peb|  peb “ppb ng/’
272 070 55.0 (N | 22.3 14L.0 { 5) ol suleealsa (] 202 (0E.e (4
19, 3]32.7| 59.9.(8)] 12.2 107.5 5 212718655 119.3 (& | 11.5 (23) | 150.7 (14}
2/23) 22.0| 41.2 (20)] 3L.6 156.9 ( 1) P |12-/15]64.3] 180.2 ( 1) | 10.7 {34) | 148.2 (15)
12/13]30.1| 43.5 (24) | 13.8 83.0 (48) D] L/5161.TI LS (8. 6.1 145.5 (1)
12/14130.1] 64,8 {4) 1L3 98,4 (31) )12/ 3150.41113.6 ( 6)| 11.9 (18) ] 172.8 ( 6)
11722 30.0| 36.9 (42} | 14.8 13.3 8)112716(45.9} 81.8 (18) | 5.0 86.1
127 21 99.7| 42.6 (27) | "12.2 42,3 11276457 80.5 {19} | 8.3 144.0 (19)
127291 29.3| 51.3 (14} ] .19.9 88.3 8)[127 4|43.2] 90.1 {14} | 7.5 139.4 (23
i2/ 1] 29.27 31.5 (40) | "14.5 63.4 -9 12721 43.6( 911 (12) | 11.5 {26) | 129.2 3B)
1/ 9)23.91 38.2 38} [ €6.5 118.9 (11) 10 | 1718 41,9 15.1.(22) | 7.4 6.1
127 7128.8] 50.6 (16) | 39.0 (AT} 131.8 (6 1) | 12/ 91 41.8) 97.3 (i0) 4.1 115.4
12/121.6] 68.9(3)| 15.6 108.3 (14) 12) 12717} 41.7] 67.8 3D | 1.3 93.8
12/ 61 21.3] 42.6 (26) [ 19.0 103.2 (23) ¢ . 13} 12728} 41.6| £9.2 (15) | 10.5 (38) | 130.3 (24)
17300212 30.6 - 2.2 3L.7 | 1y{ L/ 4414} 6.0 2D | 6.6 110.3
12s 4l 211} 625 (3| 87 58.6 16) | 127 2l4l.2| 717 @5) | 1.4 104.8
iL721f 6.1 29.8 13:3 61.3 16) | 1229 | 40.8| 76.3 (203 | 11.5 (24) | 123.3 (43)
12,30 26.5] 8.0 (10} | 13.3 63.8 1|12/ 7| 40.6] 82.8 (1| 8.0 157.8 (9}
41519641 45.1 (22| 16.8 26.3 18) [ 127201 40.51 13.3 (24) | 11.3 (2] 101.0°
2/21126.2) 30.7 10.7 101.8 (26) 19) | 12722 | 39.6] 84.7 (16) { 11.9 (19) ] 130.7 (33)
12181 %6.21 41.0 (33){ 8.0 59.6 200 112/18139.4} 63.6 (38) | 5.0 97.8
(455) H.& I.ESTATE
date | 80z il 502 SPH
ppb ppb ppb ugfa’
127211 15:9] 17.3 (30) 2.1 95.56 (13
10,7°3115.3] 17.0 (34} | 2.1 2.6
12798] 15.3| 18.5 (24) [ 2.0 1.8 ( 4)
10/ 21 15.2| 28.6 ( 3) 3.8 13.7 ( 2)
12790150 11.3 (32) ] 3.3 94.4 (18)
2/22114.9] 16.5 (38) 3.3 108.8 { B)
9/10|14.2] 35.5 (2} 4.6 49)] 63.9
37 9(13.3] 1.1 D[ 1.8 68.6
11,7141 13.37 21.4 (15) 2.5 55.1
10 | E3.17 16.2 (42) 2.0 86.2 (18)
1/16| 12.6 4.0 2.2 623
3/ 8|12.2] 1.7 (28| 2.3 56.0
2721 | 12.11 12.7 3.0 60.3
1201 12.17 15.0 {50) 8.3 (8| 827 (20)
1717 11.84 16.9 (36) 1.8 0.9 (43
9 2111.8y 36.2( 1) 3.4 95.3 (14)
3/ 7] 1L6y 1.3 (31 14 3.6
17 5] 1.6 16.7 3D 1.8 102.6 ( 8)
1711] 1.3} 15.7 {46) 2.7 80.3 (25
2720 111} 11.9 1.6 6.9
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Table 1-29 (3) Top 20 High Concentrations of NO, Dally Average Correlated to Other Pollutant Levels

{H51) ONEB STATION © (452) POWER PLANT
date | NOx NO, $0: SPH Rank § date -[ N, ND: 50, S
: ppb ppb . b pgfet ppb {  ppb .. Ppb ug/a®
02]116.6 1 26.3 (221 0.8 103.3 (19) D11L/81 56.0 | 31.8°( 1} . 177 85.6 (50)
10 6§ 158.7 | 16.4 LT 94.3 (33 A1/ 9] 817 1 28.0(D] 150 105.3 (19)
10751 185,17 | 22.8 (49) 1.3 P1I0.8 €16 {0721 49.6 | 18.4 (11} ] 19.3 (45) |'124.4 ( 9)
9/ 21 149.3 | 30.0 (§5) ] 19.0 { '} 78.8 41 8- 48.1 | 13.9 (50} | 18.3 61.4
0~ 1| 143.8 | -3L.2 ()| 0.1 989 524} 5 |10/22] 41.8 | 19.1 (9] 5. 140.7 { 9
9/101126.3 1 48.3 (20] 16.2 (39 | 112.3 (18} 6 h12/14] al.o | 19.9 (e} 32.1 §3) 101.5 (24)
107 31216 | 389 (4} 88 | 80.7 11271) 39.8 | 13.8 29.1 (10) | 86.7 (43)
107 7 tE. 10.6 13,5 (46 | '96.0 (27 1l 141 36.6 | 211 ()| 316 (4) | 101.2 (25)
97 1t 1H2.0 | 32.6 (9 ]-19.7 (6) | TB.8 9] 9,10 3.5 19.6 (8] 175 HLE (1)
80| 96.1 | 28.5 (16) | 0.8 65.0 10| 4-18] 36.3 | 2.1 10.8 93.3 (36)
921 94.3 | 3.1 (7)) 14.8.(35 | 70.0 13! 87261 3611 110 121 - | 334
9/ 3| 93,5 1 38.7 (5| 14.3 (38) | 60.6 12) [ 18,281 35.7 | 115 (16) | 33.3 (2| 97.2 (31)
9/26] 91.9 | 41.4 (3| 2.3 92.4 (36) 130107201 3.3 | 16.4 (26) | 21.4 (31 | 111.9 (12)
8-13] 80.9 | 22.3 | 17.5 (19| 92.0 3D Wi1us10] 341 | 2005 €5 296 (1)) 91.6 3D
10/ 4f-85.9 | 23.8 ()| 5.5 68.5 18§ 418 33.1 | 10.3 . [ 98 | 614
5731] 85.4 | 12.9 1.5 25.4 16) | 10726 33.0 | 16.0 (29)| 33.8 (1) [ 106.1 (20)
9121 79.3.| 48.9 (1} | 15.7 (30) | 8.7 1M 12720 32.8 | 14.8 (36) | 29.5 (9)] g3.1
314 78.5 | 18.4 13.5 (44) | 72.5 1) L 1/27] 32,2 | 16.8 21 ] 16.3 51.3
1023 18.5 | 22.1 0.5 PO 19 ) £4-3] 31.6 | 12.3 13.1 | 45.8
9/m| 1.5 | 329 (@] 9.2 48,5 200 4/18] 31.3 | 10.4 3.7 72.5
(MS3) HIN,DEP.OFFICE (M54) 5.P.PRO.GFFICE
date Ny NO. 50: SPH Rank] date NOx D, S0 © 5P
ppb ppb peb pefe® . opb ppb pob R
12725] 16.3 | 24.2 (29)] 12.9 1941 ( & D[ 127151 180.2 | 64.3 (| 10.7 (30 | 148.2 (15)
12311 Ti.6 | 22.1 (3% [ 121 8.5 b 2107280 159.2 [ 347 (30 ) 5.4 | M1.6 (18)
12,781 68.9 | 206 (1D | 156 | W83 (14) i/ M) 1541 [.69.3 C 1) 20.2.( 1y |179.9 { 4}
127141 64.8 | 30.1 (B 11.3 98.4 (31) 41 12/131 119.3 | 65.5 (2)] 11.5 {2 150.7 (14
1274} 62.5 | 27.1 {18)| 8.7 82.6 - 5112731 1n3.6 | 50.4 (5| t1.9 (i8}] 172.3 ('8)
127241 62.1 | 21.5 (d43)| 21.7 96.5 {34) 6) | 1225 111.1 | 38.7 (21) | 9.5.049) | 193.5 ( 2)
12,9} 60.4 | 225 (3| 128 | B4.8 N 112/30] 105.0 | 34.0 (31) | 11.8°20) [ 127.0 {38}
12/ 3| 59.9 | 32.7 (2} | 12.2 107.5 (15} Bl 1/ 51015 ] 817 (4} 6.1 145.5 {17
1L/26 | 58.1 1 24.0 (30} | 13.7 - §105.8 (16 9 F0/30) 99.4-| 35.3 (29| 2.9 131.5 (32)
127301 58.0 | 26.5 (1T} | 13.3 8.0 10|12/ 91 97.3 | 41.8 (1)) 4.1 115.4
1223 5.4 | 187 144 98.3°(3) 1| 2718 83.2 | 30.0 4| 9.1 - [113.3
8/%1 611 4 174 28.3 9.2 S It/ a1 430 (9| 115 (26) | 129.2 (36)
222 55.0 | 40.7 (1)] 22.3 141.0 ( 5) 13) 1 10/28] 0.5 | 33.9:(32) | 16.2 { 3) | 132.2 (30)
127201 5.3 | 29.3 (8)] 199 8.3 Wlizs 4y 9.1 | 8.2(8| 7.5 . |139.4 (23)
4/18¢ 80.6 | 25.3 (22) 13.3 83.3 {49 15) | 12728 89.3 | 41.6 (13| 10.5 (38) | 138.3 (2d)
I2/ 7| 50.6 | 28.8 (11)| 39.0 (47} | 137.8 ( &) 16 127221 84.7 | 33.6 (19 | 11.9 (19 | §30.7 (33)
1020 ] 49.3 | 17.0 1.5 99.3 (29) IMz/ 7] 82.86° 40.6 A7) 8.0 | 1578 { Q)
17 4] 48.6 | 24.8 (26) | 15.6 84.3 18| 12716 81.6 | 45.9 (6}] 5.0 861
12715 48.1 25.3 (23) | 14.4 83.7 191127 6] 80.5 | 45.7 (1 8.3 144.0 (19)
2723| 47.2 | 32,0 ( 3| 3.6 156.9 € 1) 201272 76.3 | 40.8 (&) | 11.5 (24 | 123.3 (43)
(455) #.& 1.ESTATE
date | Nk X0; 50: SPY
ppb ppb ppd ng/m?
2| 36.2 | 11.8 (16) | 3.4 95.9 (14)
9/10] 35.5 | 14.2 (7] 4.6 (45 .9
10/ 2] 28.6 | 15.2 (4}| 3.8 113.7 ( 2
67 6| 26.5 7.6 s 25.3
W0/22] 26.4 | 1.2 5.3 (33| 4.0 (33
10261 5.7 | 1.2 8.1 (14) | 61.6
031] 246 | 1.5 4.8 (42){ 54.5
B/28}F 241 [ T 2.9 29.8
11 240 | 8.4 @ | 3.8 4.3
0/20f 23.5 | 6.4 4.0 45.9
5% 23.4 4.4 TTE 22.3
025 23.1 | 6.5 5.4 (28) | 43.0
6 41 23.1 3.8 5% 20.6
8/290 217 | 8.3 (8| 1B 24.6
1AM 204 | 133 (9| 2.5 55.1
10211 209 | 4.8 2.7 27.4
17121 20.5 5.0 PrY 29.1
10724 20.1 4.1 4.7 44) | 46.3
/15 201 1 0.4 @B 1.7 1.1
23| 19.5 | 3.8 3.5 51.9
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Table 1-29 {4) Top 20 High Concentrations of 5PM Daily Average Corvelated to Other Polhutant Levels

(N51) DNER STATION

(MS2) POWER PLANT

Rank | date | SPH KOx N0z 502 Rank | date | SPM NOx D2 502
b g/al pph peb ppb g/’ ppb ppb ppb
1| 1L79]155.8 | 58.2 27 9 am | 18.7 (10 1] 920 168.9 25.8 (O} 17.9 14y | 10.4
1022 1473 | 64.3 (3T 18.9 ( 8) 2] 122 | 167.4 i (33 20.5 (38)
3| 2723 146.1 52.7 31 9 (1] 16.7 (23) 31127 7] 141.8 18.4 9.7 19.5 (44)
1 L7722} 144.8 | 31.0 21.6 18.8 ( 4) 4y } 10221 140.7 41.8 (8] 19.1 (D 5.5
5| L7210} 42,7 | 415 22.5 16.2 (20 -5 F 17211 133.5 24.1 -14.5 (40} | 20.5 (35)
6| 3111 131.3.| 38.¢ 18.5 5.7 B)| 1/ 9}127.4 25.7 (46) | 19.8 (M| 22.0 (28)
nlRs 1] 130.2 | 46,5 18.8 13.9 (403 Nl /2] 1270 20.2 12.0 18.9 (48)
8| L7107 129.7 36.0 18.3 16.8 (22) 8| 2722 125.5 21.8 18,7 (i) ; 17.8
9| 2722 128.6 58,7 (50) { 32.6 (100 | 10.3 9] 1021] 124.4 49.6 ( 3] 18.4 (11) lB 3 {45)
10} 2/12| 126:5 41.3 21.0 20y | 11.2 (19) 1127 3] 18.8 25.9 (43){ 14.5 (39) 2.5
1) 12724 122.4 64.3 (38)] 22.3 23.5 (1) iz 6]116.8 16.1 12.5 24.0 {(18)
12 [ 10728 | 117.2 68.2 (29} | 16.8 18.3 (12) 12) {10720 § 111.9 34.3 (13) | . 16.4 (26) | 21.4 (31
1] 1L/ 6] 116.7 £60.3 (44} 18.9 17.4 (16} 13)| 810} 111.6 BEH(D] 19608 17.5 -
) 1L/23] 113.6 | 2.8 - 15.3 11.3 i4) | 12713 | 110.8 24.6 - 18.0 (13} | 31.5(5)
15| 9710)112.3°|126.3 (6) | 48.3 (2] 15.2 (33) 15) | 414 109.6 30.5 (23){ 1L.0 2.8
16) 167 51 110.8 | 165.7 ( 3) | -22.8 {(49) 1.3 16) [ 12721 ] 109.4 29.5 2D | 13.6 28.6 (11)
1|11/ 94 108.7 60.5 (43)| 24.3 (31) | 15.4 (31 17| L7 5| 187.0 20.4 16.8 2D 13.1
18) | 10723 106.3 | 33.0 13.0 15.0 (34) |- 18| 9722 106.7 23.9 17.6 (15) ; 15.4
19) [ 167 20 103.3 {1756 ( 1) | 26.3 (22)f - 0.8 19§17 81 105.3 S5LTC2)[ 28.0 ( 2) ) 15.0
200 | 12723 103.3 54.9 225 17.4 (17N 20110261 1051 33.0 (16) | 15.0 (29[ 33.8 (1)
(M53) HIN_DEP.OFFICE {MS4) S.P.PRO.OFFICE
Rank | date | SPH Nx N0, S0, Hank | date | SPM NOx K02 S0z
uafe® pPb peb ppb wg/m? ppb prb ppb
1| 2723| 156.9 47.2 (20}] 32.0 ( 3} | 3L.6 D)1/ 6] 200.7 i 353 10.0 (41
2} 8/104 152.6 FYTS FTTY 25.7 2) 12725 183.5 | 11,1 ( 6) |- 38.7 (21) 9.5 (49)
A Lr221044.5 | 29.5 19.3 44.2 (35) 3 1L7 5] 180.5 2 ¥ 9.5 (50)
127251441 | 1.3 (D] 24.2 (89| 12.9 H1127141179.9 F184.0 ()| 693 (D] 2002 (1)
)| 2722|1410 | 55.0 (13)} 40.7 (1) ]| 22.3 D1/ T)177.4 Ll % 1.6 {21}
B |12/ 7] 131.8 | 50.6 (16) } 28.8 (1) | 39.0 (47 @127 311728 | 113.6 (5] 5.4 (5] 11.9 (18)
| 371111368 | 41.9 (30) [ 19.1 26.4 7 223 168.7 e e 11.2 31
8| 10/2] 132.0 Lidd T3t 26.1 8)| 1174} 162.4 Ty s 9.5 (49)
8) ) 1L/ 8} 123.6 Lidd EE) ix 9) |12/ 7] 157.8 82.8 (1M | 40.6 {17} 8.0
10| 1W0/29]123.3 $t s 19.0 100110/ 2] 156.8 | 36.2 21.8 8.8
11y| L7 9(118.9 38.2 (38) ] 28.9 (10} ] 2B.5 1§ 2-22] 153.2 tes 152 14.7 ( 4)
12| 17191 113.0 22.4 16.0 14.3 12} 11711 § 152.2 +3¥ % 4.6
13} | 11723 | 111.0 46.1 (2] 24.5 (28) | 14.8 13| 17 2} 161.2 Ladd Eidd 12.1 (16)
14) | 12728} 108.3 68.9 (3} 21.6 U2y 1b6.% 11271311507 1 119.3 (0] 6.5 (23| 1.6 (23
15) | 127 3} 107.5 599 (&} 32.7(2y| 12.2 15) [ 12715} 148.2 {180.2 ( 1) | 64.3 ( 3)| 10.7 (34
16) | 11726 ) 105.8 5.1 (9| 24.0 (300 13.7 16 } 10,729 | 147.6 | 159.2 { 2} | 34.7 (30) 5.4
in| 10728 105.7 41.6 (32) [ 18.3 19.4 1) 17 5{146.5 [ 101.5 (8] 51T (4 6.1
18)| 2720} 105.6 | 21.6 24,8 (25} | 1.0 183117 9§ 145.2 Lt ex 11.¢ (323
19 | 10726 | 105.5 35.1 (45); 19.2 21.0 191127 6 144.0 80.5 (19| 45.7 (1 8.3
20) | 310 105.1 24.2 17.5 14.3 2031117 11 143.9 $xx 8¥ 10.8 (33)
(M55) H.& [.ESIATE
Rank { - date | SPH Nfbx K32 502
ugfa’ peb ppb ppb
]| 27231 119.3 13.9 10.2 {(30) 3.2
21107 21 113.7 2.6 {3 15.2(4) 3.8
2]12/%) 125 #1$ i 3.2
£ 127281 111.8 185 20 153 (3) 2.0
B ] 414 i09.1 1.6 - 6.8 2.6
6)| 2-22|108.8 16.5 (38) | 14.9 (6} 3.3
‘1] 12/241108,5 t3 Hr 4.1
.81 b/ 57102.6 16.7 (3N | 1.6 (18) i.8
9 ]12715] 102.6 Lk *32 - 0.4
M L7 9§ 100.6 9.8 : 9.2 (38) 3.2
i 97227 95.7 18.4 (25){ 10.8 (29) 7.3 (19}
120127 6] 96.5 | see | wes 5.2 (25)
i 12727] 95.5 17.3°(30){ 15.9 (1) 2.1
1491972 95.3 | 36.2 (]| 11.8 (16) 3.4
15| 127091 94.4 17.3 (32| 15.0 (B 33
8§12/ 7] 91.4 e Liad 5.0 (39)
1M 721 88.6 15.6 (41| 10.3 (29 3.2
il 1y 862 16.2 (42} { 13.1 (10) 2.0 .
19) | 1213 83.8 . s 7.5 (18)
2] L] 8T 15.0 50y 12.1 (H) 8.3 (8
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particular scasonal preference for high concéntration appearances except somewhat higher
values in January and in October. The wind direction is also found indefinablc and shows all

dircctions, The atmospheric stability drops mostly in B in the daytime and in F in the night.

Table 1-30 Monthly Appearance of Top 20 Days in which Daily High Concentrations of Each Polluftant

5 NoT NOx | SPM

0 9

”“?hnsMsrisnsusususmmusnsnsusnsusrﬁmusmns

tlz2|3l4alsltijeia3lalslrialalatsjr]lal3ia|s]
M5 APl a1zl a O V6 4] 3114
FEB. | 1 6 1 131t 8 |3 2] 1 313 2|2
AR, i N 3 N I 2
APR, e L N 1 1
HAY, i 1 1
| JUN. f S 3 —
AT It 2 5}
NG, |2 - 1l 2t 2l 1 2 .
SEP, |2 i 12] 7 2{ 9] 1 3131 2
ofl. | 2] 4 T 1) 2[4 38| 6] 1] 3] 8|5 4] a[ 2|2
MV 115 3 |14 3] 1i 2 4f 1 1 I I R
BEC, | 6110 51 3liz] 171 3 33|15 36l 4t 71739

@ MSs2
The top two high concentrations of $O, appeared on 26th and 28th of 'Octobe;. The wind
direction varied all day long on both days and the Vélocity maintained at about 1.0 m/sec
whereas the atmospheric stability varied from B, C, D (unstable through ﬁctltrai range) in
the daytime to E, F (stable) in the high. High concentrations of both NO, and NO;
appearcd during November 8th through 9th when the wind direction was NNE~N~NNW
all day long at its velocity of about 2.0 m/sec. The atmospheric stability showed mostly B
and C in the daytime and E and F in the night. As for SPM, ‘both Se'p"tctﬁber 20th and
December 25th marked high concentrations and the wind direction ' maintained
NNJi~N~NNW on both days though September 20th had the wind direction of E and § as
well. The wind velocity remains comparatively low at about 2.0 m/sec and atmospheric
stability maintains B-C in the daytime and mdstly E-F in the night.
(3 MS3 . :

The top two high concentrations of SO, appeared in July and in Jabuary when the wind
direction maintained all day long in SE~S~58W and its velocity comparatively low at 3—4
m/sec. The atmospheric stability kept mostly C and D type all day long on July 15th where-
as that df.]anuary 31st kept B and C in the daytime and E, F in the night. The top two higl_]
concentrations of NO, appeared on February 22nd and December 3rd while those of NO,
did on December 25th and December 31st. The wind dircction maintained all day long on
both days in ENE~N~NNW and its velocity low at about 1.5 m/sec. Thegatmospheric
stability remained at B in the daytime and at F in the night. Top two high concentrations of

SPM appeared on February 23rd and Scpteinber 10th. The wind direction maintained
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NE~E~SSW on both days and the wind blew from the other side of Chao Phraya river.
The atmospheric stability remained at B and D in the daytime and at E, F in the night.
MS4 '

The top two high concentrations of each poiiufant, S0,, NO,, NO,, SPM appeared on the
different days, but the wind dircction maintained NNE~N~NNW on both days. (In Octo-
ber 26th, the top high concentration of SO, had the \vind direction of § as well.) The wind
velocity remained at about 1.5~2.0 m/sec all da}:r long. The atmospheric stability showed
mostly D in the .daytimc and F in the night.

MS5 _

The wind directions of the days when the top two high concentrations of each pollutant,
S0,, NO,, NO,, SPM appearcd unsteady all day long. The wind velocity remained low
about 1~2 m/sec (sometime Calm) and the atmospheric stability showed mostiy B in the
daytime and F in the nighttime.
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2. Data Analysis of the Short Term Field Surveys

The short term ficld surveys were carricd out in January, March and July 1988. In these terms,
the size distribution of TPM were measured by Andersen sampler at five monitoring stations.
Using these data, analysis of TSP concentration for the varying ranks of particles size was con-
ducted. At the same time, data measured by continuous and automatic monitoring instruments

during each short term field survey were subject to analytical study.
2.1 Analysis of Ambient Pollutant Concentration
2.1.1 TSP Concentration by Ranks of Particle Size

The size distribution of TSP measured by Andersen samplers are shown in Table 2-L. The
concentration of TPM divided into coarse particles (over 2.1 pm) and fine particles (under 2.1 pim)
are shown in Fig. 2-1. From those results, the appearance of relatively high concentration is com-

monly seen al every station in the Ist survey period. This trend is seen especially at MST, MS3 and
MS4.

Table 2-1 Particulate Size Distribution Measured by Andersen Sampler

(unit pg/o?)
Parliculate size 1st survey 2nd survey ' Srd survey
Classify| Stoge| Rank(zm) (Ms 1|rs2]Ms 3|Ms ajws 5 ms 1[ms 2]us a[us aussfus 1|us 2|us 3| 4|5
0 | >1ee] 10| 62| 8.0[51] 05| 6.4] 3.1 5.5] 9.9] 3.9] 53] 2.0] 3.8} 98| 1.5
"1 {10 -0 | 5.9] 5.0] 3.3] 7.9] 7.4] 3.8 3.7] 3.6/ 4.9] 23] 4.3] 21| 3.2] 50| 34
coumee | 2| 70 47 |106] 82} 6.of 86|11.9] 6.0] 6.6| 6.5] 66] 42| T.1| 39] 55| 14] 57
3 | 47 -33 |0.0] 82}126] 9.5/ 105] 5.1] 6.0 6.2] 5.3] 3.5] 1.4] 4.6] 5.7] 6.7 5.4
4 | 33 -21 | 74| 66| 8.8 6.8] 5.8] a2l 33| 18] 27| 2.3] 7.0} 47| 5.8| 5.4 2.0
Sub total | 40.934.4|20.6| 47.9] 45.1| 4.5} 20.6 | 23.6| 2.4 16.0{ 31.1] 18.2] 21.0{ 34.3] 6.0
5 )21 -1.1] 1.0} 65) 5.2} 6.0] 3.8] 1.5] 22| a.a] 1.3] 0.8] 48] 3a] 45| 38] 19
6 | 11 -0 771 81|35 12| 51| 18] 3.4| 5.4] 2.4] 4] 3.0] 2.3] 1.6 3.1 09
fine | 7 | 0.65-0.43] 1.5 6.0f17.8] 48] 5.1 3.7 6.1 5.2 3.1 3.4 2.6] 2.7] 3.8 23] 1.2
8 | <043am |166]15.617.8|166]12.5] 6.6] 9.0|1.9] 7.8] 6.5[12.7] 6.4] 10.8| 10.5] 4.0
T ub totat | 38.8| 3.2 58.4 | 3.7] 21.4] 13.6] 20.7 | 6.9 ] 14.6| 12.2[ 2.0 15[ 2.7 19.5] 1.9
Total 79.1|70.6| 9.0 82.6] 72,51 38.11 41.3] 50.5 | 44.0] 8.2 | 51.1| 22.7| 4.7 53.8] 33.9

The particulate matter in the ambient air has its origin in various sources as shown Table 2-2.
The sources of particulate matter are numerous such as the natural background sources (soil, sca
salt, ete.), the man-made'so_urces (factbries, automobiles, etc.) and the.secondary pafticulates
which are produced from the gaseous substances in the ambient air by physicochemical reactions.
The size of the particulate matter suspended in the ambient air broadly distributed as shown in Fig.

2-2 having different originating sources.
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S fine(2.1p® under)  coarze(2.1ym over) total{u /%)

1st survey 8.8 CoAe 79.7
48, T%} £51. 3%y )
2nd survey . | '3-4) 43 ] 3.1
3rd survey 20 e : 54.1
{43, %Yy 157, 3%
MS2
Ist survey 3.2 4 70.6
[4-9 P 1.1 {4 3. 7K}
2nd survey 20,1 20-¢ 7 41.3
(50, 33 Ad 9. 92
3rd ‘survey 14:3 | 18- 2 . 2.1
L{24. 3} 55
MS3 '
Ist survey 53,4 1% 8 ' 98.0
SV {. 1 L. | S —— N 7 U L A )
2nd survey 6. 7 3.8 50.5
53, 3) Ed&. T3
3rd survey 221 2.9 41.1
i3, 4 i50G. 3) .
MS4
ist survey DT 47.9 82.6
7"! ﬂ!il. 58, 0%) .
2nd survgy | t4-6) 24 ’ 44.0
L33, 2% [T ¥
3rd survey | ‘%S .3 53.8
136,21 {53, BY
MS5 _
Ist survey B4 as.1 —l 2.5
1. 1% {62, X% .
2nd survey 12. 2 14, @ . 28-2
a3 Bl e, 12 '
3rd survey (% 260 ! 33.9
(A3, 1 i1k, T .
| AT S WP NV SN SN WU NN SN S |
] 5 100 r 2/m")

Fig. 2-1 Scasonal Variations of the Concentration of Total Suspended Particulate by Parficulate Size
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Table 2-2 Classification of Particulate Matter by Emission Sources

Sea (sea salt particle)
Ground surface {wind dust)

Natural source Universe (meteoric dust)
Direct source Forest fire (burnt substances)
SOUree Volcanic eruption {volcanic ash)
. ' .
aerosol Farming (wind dust. slash & burn agriculture}
Momade source {Cmmhuslitﬁm (ElSh.. smnl_cc}h A
. Urban & industrial activitics (particulate matter, smoke)
Transportation (emission gas, soil stirred up)
Indirect source Botanic activitics {terpane)
saurce ' ' {Sulphcr cycle {botanic tife, H,S. cic.)
Natural source ) L
Nitrogen cycle (botanic life, NHy, ct¢.} -
! Volcanic gas (SO,, 11,5, ete.)
gas
Sulpher compounds (SO,)
‘l Man-made source {Nilrogcn compounds (NO,)
aerosol . Hydrocarbon (emission gas, solvents)

Fine Coarse

0.01 2 100
Particle diameter {(pm)

Fig. 2-2 Size Distribution of Particulate Matter in the Ambient Air

In the figure, there are two peaks. The trend is gencraily secn in the ambient air. The coarse
particles of over 2 microns are originated from the primary particles of natural background (sea
salt, soil, volcanic ash, eic.) and man-made sourccs (airborne soil dust by car and dust originating
from material pulverizing). The fine particles smaller than 2 microns are generally composed of
primary particles from man-made sources (dust produced by combustion, fumes from metal smelt-
ing processes and emitted gas from automobiles, etc.) and secondary particles physicochcmically
reacted in the ambient air (S0,°7, NO;~, etc.). '

The weight percentage of coarse particles in MS5 was found to be always high. We understood
from the above mentioned that this is probably due to the reason that this monitoring station is
surrounded by non-paved roads and the arca MS5 is located in a savanna. We will describe later in
this report the relationship between emission sources of particulate matter and their contribution
rates on concentrations of particulate matter by knowing chemical components data of particulate

matter.
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2.1.2 Particle Size Distribution of Total Suspended Particulate

The cumulative concentration curve and size distribution curve were developed from the
measurement data (shown in Table 2-1) that was collected by. Andersen samp:lcrs. To develop the
former, observed cumulative concentrations were plotted with respcct to the u'p'penﬁost particle
size of each stage and then the concentration profile between neighbbring two plots were divided
into five parts, the values for which were approximated by interpolation using a best fit line, the
cubic polynom'inzl.l eq(zzﬁtion to cover four measured points. As for sizc range at both sides, less
than 0.43 microns and larger than 11 microns, one of the neighboring four points is mis'sing and
thus prior to develop the regressional best fit line (of the third power), one point was added in such
way that its gradicnt is zero. The gradient of the third order equation was approximated by taking
the first derivative at every plotted point, as shown in Fig. 2-3'(left).

The cumulative concentration distribution curve and size distribution curve developed are
shown in Fig. 2-3. The curves shows tivo_ peaks around (.4 and 4 microns and a dimple around 1
micron size. The distribution profile was found identical and complies with measurement results by |

Whithy'™ or other researchers in Japan.

10T - 82



@D
=

L
jad

ACC,DUST CORC,

MS1) ONEB STATION
181 SURVEY

—I'TTITmr—I_WTlTHr ‘I-'I'ITTHTI'_"I'_ITTTITH

v

MEEEETTIT SRR
0t |
DIAMETER {am)

NG TIME
ME

= 312
= 564,
= 750

MS1) ONEB STATION

) ZND SURVEY

—'r-rTrTmr'rnTmir—nmnrl—rn'mn

MS1) ONEB STATION
3RD SURVEY

{rg/nl)

120. &

w»
B4
=

@
=

ACC.BUST CONC.

30. 0

0.0

0.

T 'I"[lIIIII T llllllii T li"l“l T TTTTHN

a1 0 L] 19 10

L
DIANETER {#rm)

SAMPLING TIME= 3[2.0 [f
AlR VOLUME = 543.3 m X
TOTAL CONC = S0 pg/nd

o

MS1) ONEB STATION
18T SURVEY

Lpg/nl/ ww)
120 0 rpyrm Ty T T
90. 0 |- —
¥ 5 4
g so.
o
Y
[=3
30,
0.
0 01 0.1 ¥ 1! 100
DIAMETER (#m)
HEDIUK = 2. 3uwm
MS 1) ONEE STATION
N RVE
(ue/nt/ uw)PND U
120. 0 ] iHIlII] T IHIIIII ] IHI[lTi_ITnTﬂT
990. 0 |- -
o
=
8 500
=
B
=3
30. 0
. 0
0. 01 0,1 ok 19 160
DIAMETER (pem)
HEDIUK = 3.9xm
MS1) ONEB STATION
3RD SURVLEY
(us/it/ pu)
120' 0 T IEIIIHE T lIIHHI T T TTHIT] T EFTTI
90. 0 [— -
] 3 i
B oo .
Land
=] . ]
=]
30. 0 |- -
0. 0 m toonnl e el S
9. 01 [ 1 10 100
DIAMETER (um)
HEDIUH = 2.8u 2

Fig. 2-3(1) Cumulative Concentration and Size Distribution of TSP Measured by Andersen Sampler (MS1)
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2.1.3 Comparison of Particulate Matter Concentrations Measured by Different Instruments

Table 2-3 and Fig. 2-4 show the concentration of particulatc matter measured by low-volume
sampler, Andersen sampler and Beta ray dust analyzer. The data measured by low-volume and
Andersen samplers are 13 days average value, and the data measured by Beta ray dust analyzer are
hourly values. So in order to adjust the measurement duration, the comparative study was done on
measurcments by low-volume and Andersen samplers were performed. The concentration meas-
urcd by Beta ray dust analyzers is averaged using 24 hours data starting from 11 A.M.

The concentration measured by Andersen samp.ler was slightly higher than the value measured
by other instruments: But, when comparison was made bctwéen the concentration below the 11 7800
diameter measured by Aundersen sampler and the cnnccntrzition measured by other instruments,

there were not significant differences.

Table 2-3 Comparison of Particulate matter Concentrations among Different lnst_rmneuls

[ First Survey ] : {unit; # g/n°)
' Monitoring station
MS1 | MS2 | MS3 | MS 4 | MSH
B - ray dust amalyser | 756.8 | 66.0 | 75.3 | 69.1 | 51.1
Low-volume | Quartz—fiber filter | 62.8 | 59.4 | 86.9 | 73.6 | 55.5
sampler Polyflone filter 66.1 58.2-| 84.3 | 68.9 62.1

Measuring insiruments

Andersen 0~1ium 72.7 | 64.3 | 90.0 67.5 | 62.9
sampler TOTAL 79.7 | 70.6 | 98.0 | 82.6 | T2.5
[ Second Survey} ‘ = (uhit;pg/m“)

Monitoring station -
MS 1 MS 2 HS 8 | HMS 4 HS 5
f - ray dust analyser 38.5 | 60.2 ] 65.0 38.0 | 31.8
Low-valume | Quartz-fiber filter | 34.4 | 28.1 | 48.8 | 38.2 | 28.0
sampler Polyflone fifter | 36.8 | 40.1 | 59.6 | 38.9 | 290.6.

Heasuring instruments

Andersen 0~1ilynm 31.7 | 38.2 | 45.0 | B34.1 | 24.4
sampler TOTAL 38.1 41.3 50.5 44.0 28.2
[ Third Survey ] . : (unit; # g/m®) -

Monitoring station :

M5 1 MS 2 M5 3 MS 4 MS b
8 - ray dusl analyser 42,1 | 30.1 | 44.6 | 41.4 | 21.6
Low-volume | Quartz-fiber filter | 46.0 | 31.2 | 38.4 43.3 | 27.0
sampler Polyflone filter | 42.7 | 29.6 | 41.6 40.7 | 26.7
Andersen O~1lun 48.8 | 29.7 | 43.9 | 44.0 | 26.4
sanpler TOTAL 4.1 | 32.7 | 47.7 } 53.8 | 33.9

Measuring instruments

Note : The value of TPM concentration measured by Low—vot.ume sampler
is calculated by Flowl .
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- 2.2 Relationship between the Meteorological Factors and the Ambient Pollutant Concentrations

‘The following is the relationship studicd between the metcorological factors and the air pollu-

tant concentrations (80,, N'Oz, NO,, SPM) during each short term ficld survey.

2.2.1 Dependence of Air Pollutant Concentration during the Short Term Field Surveys by Wind

Directions

Table 2-4 and Fig. 2-5 show average concentrations of air pollutant during the short term [icld

surveys by wind directions. Fig. 2-6 shows wind rose during the short term ficld surveys. From Fig.

2-6, the dominant wind direction in each field surveéy is found as follows:

Ist survey;

2nd and 3rd survey;

the directions are South and North-East

the (_lirection is South

Table 2-4(1) Dependence of Air Pollutant Concentration during the Short Term Field Survey on Wind Directions

Upper: Average concentration
Lower: Data counts
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Table 2-3(2) Dependence of Air Polltant Concentration during the Short Term Field Snrvey on Wind Directions
Upper: Average conceatrition
Lower: Data counts
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fig 2-6 Wind Rose during the Short Term Field Surveys

The wind directions which refate to comparatively high concentrations of ambient air pollutants
arc as described below. As for MS3 and MS4, however, wind direction and velocity were not
monitored and thus the wind directions of MS3 and MS4 were thought to be same as that of MS2.
It is because the correlation coefficients of wind direction and wind velocity vectors among all of
MS1, MS2 and MS5 are sufficicntly high. Hence, the mctcorological conditions in this taz'gCt arca
were thought nearly identical as discussed in Chapter 1.1.5. The wind direction and velocity at MS3
and MS4 were thus choscn the same as those of MS2 which located in close proximity to MS3 and
MS4.
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(1) S0,

®

®

®

@

®

MSI _
Potlutant concentration was found higher when wind maintains SSW-NNW direction, which

is thought attributable to the effect of Sukhumvit road.

MS2

Comparatively high concentration observed when the wind direction is SW-WNW is
thought caused by scattered factories to the south-west of MS2.

MS3

Observed high concentration in the NNE-E~S wind is thought caused by steel works, food
proécssing plénts and vessels navigating the Chao Phraya river.

MS4 _ :

The station observed a high concentration in SW-W wind probably caused by navigating
vessels.

MSS5

No notable concentration increase was observed except an insignificantly high value in NW

wind.

(2) NO2’ NOA

®

@

®

MS1

Apprcciably high values of both NO, and NO, in SSW-NNW wind arc thought causcd by
the Sukhumvit roadway as such is the case with SO; .

MS2

The higher cbncentratioh of nitric oxides, more pronouncedly in NO, content than in NO,,
was observed in the wind direction of SW-WNW,

MS3

'A higher concentration of NO, (the same as SO,) was observed in the wind direction of

NNE-E-§, while NO, maintains high values in all directions except SE~S~8SW.

MS4 _

Both NO, and NO, content maintain high values in the wind direction of SSW~N~ESE
and do not comply with the wind direction in which SO, keeps high values. Such high values
of NO, and NO, may be attributed to the influence coming from Route 3115 and Sukhum-
vit roadways in Samut Prakarn.

MS5

Values were observed somewhat higher in the wind direction of NE~ESE but the concen-

tration fevel itself remains comparatively low.

(3) SEM
The wind direction in which the SPM concentration reads a high value agrees with that of the

high NO, value, which may suggest that sources for both pollutants are identical.
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2.2.2 Dependence of Air Pollutant Concentration duving the Short 'Teym Field Survey on Wind
Velocity Ranks

Table 2-5 and Fig. 2-7 show the dependence of air pollutant concentration during each short
term field survey on seven wind velocity ranks. The results show the common trend that, except for
S0, concentration at MS3, the air pollutant concentration becomes lower when wind velocity gets
higher. The exception case is probably due to the rcason that thére is a plant erﬁitting conciderably
large volume of SO, around MS3, and when wind velocity was about 3 m/s, the maximum concen-

tration C,,, appeared ncar MS3.

Table 2-5(1.) Dependence of Al Pollutant Concentration during the Short Term Field Survey on Wind Velocity Ranks

{first surveyl
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2.2.3 l)ependem:e of Air Pollutant Concentration during the Short Ter m Fleld Survey on
Atmospherlt Stablhty

The atmospheric diffusion depends strongly on atmospheric stability. And the ground level
concentration is slrongiy_infiuenécd by diffusion conditions. Generally, when the distance between
the location of emission sources and monitoring station is not large, the wncenirdtion gct% h.ighcr
when the atmosphcuc condition is unstable than when it is stable. Table 2-6 and Fig. 2-8 show the
dependence of air pollutdnt concentration during the short term field survey on atmospheric stabil-
ity. The results do not clearly show the relationship between air pollutant concentration and atmos-
pheric stability except for SO, concentration at MS3. SO, concentration in MS3 is higher in a stable

condition than in an unstable one. This trend can be seen in each ficld survey.

Table 2-6(1) Dependence of Air Pollntant Concentration during the Short Term Field Survey on Atmospheric Stability
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