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Abstract

The concentrations of air pollutants in large cities such as Pusan area have been increased every year due to the
increasing of fuels consumption at factories and by vehicles as well as the gravitation of the population. In addition
to the pollution sources, time and spatial variation of air pollutants concentration and meteorological factors have a
great influence on the air pollution problem. Especially, its concentration is governed by wind direction, wind
speed, precipitation, solar radiation, temperature, humidity and cloud amounts, etc.

In this study, we have analyzed various data of meteorological factors using typical patterns of the air pressure to
investigate how the concentration of air pollutants is varied with meteorological condition. Using the relationship
between meteorological factors (air temperature, relative humidity, wind speed and solar radiation) and the
concentration of air pollutants (SO., Os), experimental prediction formulas for their concentration were obtained.

Therefore, these prediction formulas at each meteorological factor in a pressure pattern may be roughly used to
predict the air pollutants concentration and contributed to estimate the variation of its value according to the
weather condition in Pusan city.

Key words : air pollutants concentration, meteorological factors, experimental prediction formulas

471 eds=d Afsle 89 F ] "H% < A
1. M = seta 7Y Agke I 24T VA %lﬁ?%
sloem (AE7] 5, 1992; vt 4 —‘5:—, 1991; Wilkins,

Ak v deA A9 tr)egE FE 1954), B3] XS FT& 7t Ui} 7S, 4%, ST
AAHAT ot F2 A8 ARRE F7EE 971 o Al wel 1 35 24 #eHE Aes
AEA Fy=rt Azl Frbsta gld wreix ook (e AN, 1991 e H,

J. KAPRA Vol. 14, No. 3(1998)



1089).

7174 el eb Sl g Al o] Ao o
2 R, ol F(1989) Fo) ]
45 SO.+= —T—"’OLEi viehe, 7)gka) S-gke
Azl ek AEEvhE doxlthar s
o} w3k oA & (199<)£ FEHI} ATy
ofule] #A7} Sl 58
axw SO.7) Vel
02 gl$1H4al
bz AREM ZdEde] 05w WatE 2y
o 3 AL BhSERAS) 7] pE S Abel o]
i pEaee 0,99 Ale) 917, e 77
S HAAs 7% 8o} (Comrie, 1990; Seinfeld, 1989;
Altshuller, 1986; Chock er al.. 1981). SO: %2} O
w9l 7) Al RS Abo) o] ZE Aol IhEle]i= 0431
712 BEABAE o) 8sle] 7|F. itk 7w &
FHow o 28] a1 glen Ol%
AFEw= o2 Lamb(1972.1965), 5 2] Flohn
(1954) 5 oj2juizbol 4 ALl el $-ejuietel 4
T A & 5 1986)3 oleed B (1990)°] FARA
om of%& A7E wp olow wedn e
(1987)ell 2)8l™ Oy E4 2~6m/s, 7] 15~30
"CLAEATE 9AIZE el W wpaesh Ap g
e sheeh

el 2 g el N o5 71 e aEw 7)g)
7(] .%_651 HM o] )\],X] o3 cH 7189w 7} 7) 2} A}
o] ule} o]wl A W F}El=37] topmglow] 27|
o) AR 7] 9% % (50, 003} 7148 %
o) EAgA wAE ol gatel Arlesiu
Ape 2k ezl & 4 ol 2
oAk,

Ot

e

°ru>i

¢

(!
"jl 57_7]0L

T\F ;& o o —L

3 L& LSmis efstel )
57k WA Marskgleh
le]

) GEAe] Y3pet kgl

oy

)
Fﬂ

o

te

o] NZEMS

r.‘lo @ b
i
g
o

526 km3°] A =
w2 HR-go] 23)e] e, ﬂ%%hl *M:—% veh
3L gled NO,NO. & o3& 712 d7lesd=de &
Yz A 0ol vl A3E L 9= A elrh

B Aol A olf3t thr) 2Bl v i

e PP R RE I s

d3ke] Yol SodBhL G BARH el
o729 ZHAA (23 !
SRR EINEEIRE IS RS S &t
SO:. NO:, 0.2} vlzalE27 &-E.o] TSP2|
AP AR (DR 1990 o) gateleh ¥
b o) ARRY AR B 71
14,1994 % ol gl om]. 7 434 7)
14 Slatol = ol Aol A e 7]
LA, 19948 A5 elaeh

Foba B Aol o] 3AA ] 7)o
}?:; sfelr 7] gl3le] 1994 149 1d%E 124
17hA) 9] e7) s gash 71 el R el
NesEs B gHA §9e 2

SdEAe] T2 uhgske M EA . b

ol

of X 1L
ol
=
o,

i ‘4m 1o ol
-
)

-0

i
o~

“é

0

_u.

kr ;3: of
=
o -

i
A2 A
)4

L
i

X
o

ISR
\\.‘L‘ uo o
o
—

g
=~

of
[JTR—
Lr

N

e

ki

»

30" 15"+

l2i9° [T

1. KWANGBOK DONG 2. SINPYOENG DONG
3. GAMIEON DONG 4. DEOKCHEON DONG
5. MYOENRYUN DONG 6. BEOMCHOEN DONG
7. DAITYOEN DONG

Fig. 1. Sites of air quality monitoring system in Pu-
san city.



Table 1. Correlation coefficient of air pollutant con-

centration.
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Fig. 2. Surface weather map (00Z) at 18th January 1994.
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Fig. 3. Frequency distribution of SO, O; concentra-
tion in the West-High East-Low pressure pat-
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Fig. 4. Frequency distribution of SO, O; high con-
centration in the West-High East-Low pres-

sure pattem 1994.
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Fig. 5. Same as Fig. 4 but for temperature, wind speed, humidity and radiation.
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Fig. 6. Diurnal variation of SO, O high concentra-
tion (above), temperature, wind speed, humi-
dity and radiation (below).
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Fig- 7. Surface weather map (00Z) at 10th July 1994.
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Fig. 8. Frequency distribution of SO, O; concentra-
tion in the South-High North-Low pressure
pattern 1994.
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Table 2. Total average values of meteorological fac-
tors in each pressure pattem.
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Fig. 9. Frequency distribution of SO, O; high con-
centration in the South-High North-Low pre-
ssure pattern 1994.
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Fig. 10. Same as Fig. 9 but for temperature, wind speed, humidity and radiation.
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| Onthe pressure patterns

Standard deviation of air pollution concentration
at a class in cach meteorological factors
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i= . )

of air pollution concentration)

Mean air pollution concentration
in classes on meteorological factors |
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 OY oy

Y(s0,) — )f:l X = Aso. !
Y(o.) — )j:\ X = Ao,

Experimental formula for prediction

Pre .Y (s0.) = Aso, + é X;
Pre.Y(0) = Ao. + é X;

N : Number of Classes,

Hi: R.H. on Classes.
Ri: S.R.on Classes

Ti: Temp. on Classes,
Wi: W.S. on Classes,

Fig. 17. Schematic flow chart for prediction of air
pollution concentration.
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Table 3. Experimental residual value and prediction
formula of air pollutants concentration at
West-High and East-Low pressure pattern.

SO, 0O
Meteorological Classes Residual of Residual of
Factors e Air Pollution | Air Pollution
Concen. Concen.
-10.1~-50 -2.33 -0.72
-49~ 00 -0.94 -0.77
Temperatre |1 5 055 179
(X0 5.1~ 100 0.76 ~0.44
101~ 1.78 0.16
. 21 ~40 0.83 1.13
Relative 41~60 -0.18 -0.70
Humidity 61~80 ~0.90 ~0.06
(X) 81~ 100 0.34 ~047
0.0~3.0 0.18 1.03
Wind Speed 31~60 0.46 -0.38
(X3) 6.1~9.0 0.66 0.59
9.1~ —1.47 -1.42
1~50 0.81 2.82
51~100 0.26 -0.35
Solar Radiation 101~ 150 0.04 0.37
(X4) 151~200 0.04 -1.00
201 ~250 0.80 1.92
251~300 -1.73 -3.70
o Ys0.=1440 | Yo.=17.69
Prediction Formula 4 1
+ E}X' + EIXI

Table 4. Same as Table 3 but for South-High and
North-Low pressure pattern.

SO, O;
Meteorological Classes Residual of Residual of
Factors o Air Pollution | Air Pollution
Concen. Concen.
Fermperature 20.1~25.0 ~0.58 -4.06
“"’(";‘;‘ I 251~ 300 0.54 -2.26
‘ 30.1~35.0 -0.02 6.34
Relative 41 ~60 ~-0.97 5.17
Humidity 61~80 0.68 0.26
(X2 81~ 100 0.25 -545
. 00~30 0.54 -3.04
W‘“(dxsf’“d 31~60 087 537
! 6.1~90 -1.53 ~243
1~350 0.06 -1.95
S1~100 2.24 -2.33
. o 101~ 150 1.27 11.29
Solar (R;%‘a“‘m 151~ 200 292 ~265
! 201~250 -5.90 -6.10
251 ~300 0.09 4.34
301~ -0.41 -2.50
o Yso.= 1677 | Yo.=15.60
Prediction Formula 4 3
+ E}X, + 2;,|X,
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Table 5. Same as Table 3 but for Migratory Anticy-
clone pressure pattemn.

SO. O:
Meteorological Classes Residual of Residual of
Factors Air Pollution | Air Pollution
Concen. Concen,
0.1~50 -1.25 ~1.38
5.1~10.0 275 -352
Temperature 10.1~150 -0.28 -098
(X1) 15.1~ 200 2.81 1.48
20.1~ 250 145 4.99
251~ -548 -0.39
1~20 -2.51 -2.75
Relative 21~40 2.85 -048
Humidity 41~60 1.81 2.11
(X2) 61~80 0.20 2.93
81~ 100 -2.34 -1.82
00~30 2.04 i 201
Wind Speed 3.1~60 2.52 3.58
(X3) 6.1~9.0 -0.07 -191
9.1~ -4 49 -3.69
1~50 1.09 -1.25
51~100 0.35 299
L 101~ 150 371 -2.70
Solar (l;("?‘a“(’" 151 ~200 1.06 136
! 201~250 -1.76 0.77
251~ 300 -0.64 387
301~ -3.80 -5.05
- Yso.=22.0 Yo.=18.73
Prediction Formula 4 : 4
+EX + ‘)ZLIX‘
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