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Abstract

An investigation is carried out for the roles of the synoptic meteorology in governing SO,

concentrations in Seoul during the wintertime. This study has used the daily records of wind

and temperature measured at the Korea Meteorological Administration in Seoul. A one-

dimensional diffusion model has been used for investigating the influence of the mixing height

on the diurnal variation of concentration.

The’day to day variations of the concentration are well correlated with those of wind and

temperature. The diurnal variation of the concentration is dictated by the variation of mixing

height. It is also found that mesoscale wind field is required to explain the mesoscale distribu-

tion of the concentration.
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Table 1. Summary of the data used in the study.

Classification Element Source

Wind speed at 20 Ministry of Envi-
monitoring sta- ronment
tions in Seoul

The daily aver- Korea Meteoro-
age precipitation, logical Adminis-
temperature and tration

wind speed in

Seoul

Wind speed (850 Korea Meteoro-

mb) in Osan logical Adminis-
tration

Meteorology

Surface pressure Japan Meteoro-
chart in the Far- logical Adminis-
East region tration

Ministry of Envi-
ronment

SO, concentra-
tions at 20
monitoring sta-
tions in Seoul

Concentration

r el S xode A 20702 ] &
= =z o)A 19874 12958} 1988 24

7 wjA] #BE2F SO, Agelth, FHFAHE HF A

A7k ok 6.5kme B AE 520008 7] &

o 744 A& ARG A& A Gl A Fhed wiA] SO,

CO, NO,, 03, TSP, HC®| 5= 9} v}ghg A=}
of B% A2o} Aol B El7 AR v} 3
o} (Ministry of Environment, 1983),
24 wy
SO, =9} 7] 4zte] BAE Aur) o) 7
2o AsEH AAL Aol sl ALLES} 4 A4
ok, SO, HEef  WEol dha 5HE o
87] 93] 2 Al HFE FAAS ol
4 FFE PEE EY 4 Uy wE AN,
3E, 2 FE E2HE AT Y ATEY 6 A
4 Azarel AgsIgeh

oft M

oxi&rﬁmlm_‘_

2,
Ad
4

A

=

2.2 1x8 Moy
Egme o HEH AAAA SO, 29 o HF

of st EA4-E As Rl o] E gdl AEE 1AL
v d s 71&3cl
Al E AR FAE

saro] ol SlalAlnt o] FolArka w4
shakel]l o3 129 WA RS 22

dC_ 0 (,oC

ot oz ( 82)+Q )
oJ714 C, K zelz Qe 27 =, oA

¢ &
A A% msv_ WZ52 vehieh of Aol i
A z2Ae W (2=0)7 919 z=H) ol 4

aC _

K o =0 (2)
oli, &7 2AL t=04 C=00°]|c},

27 ) AFZHe A SdFe] F4EA ¥ ®
g 99 Fo] £3x(H=1,000m) % H5Z &+ gict
= g JeRic
EAA| =

°] sgtae] o

K=koux z exp < hz ) (3)

2 A A5 AlAREEeEL

0] 7] A ko, us 2B hmexe 22t Von Karman 4
£(=0.4), & £x aelx o] =4 (parame-
ter)olth, TE Z*(=z/hma) o &2 JELH 4t



98 Wl -

A4 K* (=K/(Ko ux hmax) & 17 10l A A 3h e},
23w 2AANA K*= Ao Ay Hoz Frlete] 7*
=164 FHZL 2w 2 Yol AL PLstm
2 hmes K21 A3 2t 225904 o] Aol 4
Lt hux=H/42 7}AE}gch & b3 &=

Clarke(1970) o} 734§ o] &3}

1 =pig 1 @
2 A4rg,

7)o A fe me)del 24 (=10"soln, &
g HE 714 273 Azl we} Wa 4 gl

3.0

2.0

Z*

1.0 H

0.0 T | I f 1
0.0 0.1 0.2 0.3 0.4 0.5 0.6

K*

Altitudinal variation of the vertical dif-
fusivity (K*).

Fig. 1.

)oﬂ veh e oA 4 Ko Q7 o
£ #HE dole 2ukd siAsst
a2l Ak, Hﬂ xlﬂ W 3h7F BAbsta Kb ()9t
Fo (D9 el sk o
ot Sl A Alsalof Hn, olu
A Al 2 olelo} e}, mx
i=1el o3,

K1/2

Cl n+17 Cln (AZ)Z/Z

(Cz,n—Cl,n> At+Q1At (5)

o' - 7}l

2 o5 S1F o)A, ix2e wisl

Cune1—Cin= I&'“)” (Crran—Cin) At
— Bt (Cn— G At+Qat (@

oA71elA ish ne 77 AR Adek A7+ A4
olch, A7t 71A At} AR} 247 Az 77 A Ao
A 1089} 26 mE Agka, WlEHE Qe FEA WEF
E7} 50mel Aol Hak AFa 100 g/52 w2
fha el wehA Q=100g/s0l %, i%29)

2 il dsl Q=00lth A4l S =E AsAE
A7k ZkA ol e 27}

K (AAZt)z % (7
= abEstoiol ok ghelA} A& At9+ Az 231
A4t E%— of 42 Ko ge2 A4 A4 e 5
skaieh
3. 7l&elxt
3171 2

4 HA 7L dbd oz ol & ofFel vEhte
2 AeFrt ade Iy Al2g s Qv 7hE st
e AAshe 248 AEH7) wlfe] d wWEF
A2 WAS AR Qb ez ) ol god
g ol AgEke] Aadle Fre e Aoz
ol 4= a, wbel 7] Ee] Yom dpE dif A&
Fol Trkete] R w5 AoR oA44E 4 glch
et o] ol 2 2004wl utx @gg o
T Utk & 204 BRo] BE AT 287
7|20l T Wl FEX FoheE ARt o2 A
e vl ol viehdet, 28 32 dHT ]
&3 S0, w52 o HE Abole] AbExols F A}
ole] @A F7E 0.268 el A Gk ok T
g e 2ol sl 5 gleh 7o) Fotet
A Aol 3 g3 Al FA4H Y 2
71kl b3tz vebde], T4 342 R W] &
2o} opsrt w2 E FUMIA G Ao Hof A
& F% 55 1ok viA ek Baistel ofFetalch



Ag AY AgA SO, FEF Awzte 714 A= 99

Table 2. The four groups for diurnal variation of the daily average temperature ('C) and SO, concentration
(ppb). The value in parenthesis is the number of days assorted in the given group.

Classification
I II 111 v
Station
AT ('C)/AC(ppb) AT(C)/AC(ppb) AT(C)/AC(ppb) AT(C)/AC(ppb)
Sinseouldong 2.1/85.9(34) 1.8/—69.6(20) —1.4/89.6(14) —4.4/—129.2(19)
Kwangwhamoon 2.1/82.1(30) 2.0/—82.9(18) —1.4/66.9(10) —4.6/— 71.2(17)
Oryudong 1.8/83.5(18) 2.4/—84.9(18) —1.7/64.0(11) —4.3/— 67.2(12)
Bulkwangdong 2.0/38.4(27) 2.0/—45.4(26) —1.4/47.5(14) —4.5/— 23.4(17)
Jamsildong 1.9/38.4(26) 2.1/—24.3(28) —1.4/49.7(13) —4.6/— 46.4(16)
Ssangmundong 2.4/83.1(21) 1.6/—71.8(15) —1.9/58.5(10) —3.9/— 99.6(13)
z 10 S e
g };é o 20 31 10 2 31 f%o 20 23
Z os ;
S ‘
= 0.4 | )
E oz [ ) il Ll el .
G 20 10 20 31 10 o 31 10 20 3 :C; -
£ B \ >
3 5 '
£ 0 \/j
L Vo
— 12 1 I | L L il ! 1 —10 F . ° . -
E 10 10 20 31 10 20 31 10 20 49 . .-..-
o 8
£ s ! 15 \ : . J |
s M\ﬂ A]\/xfk/\up \/V'\j\v/’ /\N«/ ~300  —200  —100 0 100 200 300
oo R o2 31 TR AC(ppb)
_ 500 2
3 yoo A N Smseouldontf\ 1
€ 300 f/\ W\/u\ \M ﬂ/\/ K \ / Fig. 3. Scatter diagram of diurnal variation
3 ?88 WYY between the daily average temperature and
so0 P TR “"‘2“0““"29 SO, concentration during the wintertime.
§ oo Jamsildong The number of samples, correlation coeffi-
5 oo . A cient are 438, 0.26, respectively. The solid
Toee N R AT line indicates the linear regression line.
;UO 16 20 31 i0 20 3t 10 20 3
& uoo Kwangwhamoon
5 0o f\{»\ [ Noa \ A R ppm< 235l 1, Shir and Shieh(1974) o] 23}
e YL A L, % St. Louis Aol 4 $4o] 297k 5l A E 5
_ ggg 10 20 31 10 20 31 10 20 29 T ok ulo g Et}, HEFZ 5(1985) o35k
£ o0 et AlE Felol 4 5574 0.30 ppmE 27 2E
3 aco /\/’\ M//\f o) 3 A O Z
1o |/ W#m A ol 42 1.0m/s w]ube] ko] Yehgel =@
600
200 ST olefed 5-(1990) o el A& Al Fxr}
2 400 A Oryud g
€ 300 f . 0.6ppme =T o FL£L 1.8m/s v|uke] FF
& 200
BN W v \ v/v\f' iy of vhebibeh, E 300 AIAIE wheh o) BE A Aol
10 20 31 R TR TS A 24 Frl= o 7|4 840 vla] A AA T
CALENDAR DAY 5o e of Ame walch
Fig. 2. The time-series of the daily average precipi- F o] Wale} ¥ x o 3} Alolo]x ARl Abdh
tation, temperature and wind speed at the o] gl&wl, F 40 wpzm Tdo] A uf Fert
(Iiioiea Meteorolstgical Adrilini.str;:ti(;r;, St.he Z5) Fao] 28 o B} PastE Aes) B
aily average , concentration in- o o= . 2] 4= T
seoul, Jamsil, Kwangwhamoon, Bulkwang & ole ad 213 io}:‘ :° olq- -+ 4“0—]5_:
and Oryu stations during the wintertime are 2} S0, Fxe A WE(d HEH oF 2o o #
shown from the above. T3k Abole] 2P Abo)e] 4AFEE§ ¥olw & Aol



100 wpal 4

ol - lolF

Table 3. Correlation coefficients between the daily average SO, concentration of various stations and meteoro-
logical elements. The numbers of in parenthesis are the numbers of pairs utilized for correlation.
Element
Station Wind speed Wind speed (850 mb) Min. temp. Ave. temp. Previous day’s conc.
Sinseouldong —0.73(91) —0.49(91) 0.49(91) 0.52(91) 0.45(90)
Kwangwhamoon —0.59(79) —0.41(79) 0.28(79) 0.29(79) 0.35(78)
Oryudong —0.72(60) —0.38(60) 0.10(60) 0.13(60) 0.38(59)
Bulkwangdong —0.58(87) —0.46(87) 0.03(87) 0.05(87) 0.44(86)
Jamsildong —0.73(87) —0.51(87) 0.25(87) 0.28(87) 0.42(86)
Ssangmundong —0.72(60) —0.41(60) 0.38(60) 0.39(60) 0.45(59)

*There are two wind speeds in element, First, second one is wind speed measured at Korea Meteorological

Administration, at Osan Air Force Meteorological Service respectively.

Table 4. As in table 2 except for wind speed (m/s).
Classification
1 111 v
Station
AU{m/s)/AC(ppb) AU(m/s)/AC(ppb) AU (m/s) /8C(ppb) AU (m/s)/AC(ppb)
Sinseouldong 1.2/—-105.6(32) —1.1/96.0(38) 0.6/52.7(10) —0.7/—61.7( 8)
Kwangwhamoon 1.3/— 79.3(24) —1.1/85.5(28) 0.6/61.3(12) —0.8/—87.7(12)
Oryudong 1.3/— 72.0(23) —1.2/85.8(24) 0.4/29.7( 5 —0.4/—96.9( 7
Bulkwangdong 1.2/— 40.0(28) —1.3/49.6(30) 0.6/19.6(11) —0.4/—30.6(15)
Jamsildong 1.1/— 39.1(32) —1.2/46.4(33) 0.8/17.8( 7) —0.4/—14.4(12)
Ssangmundong 1.3/= 97.7(21) —1.1/86.9(24) 0.7/35.0( 7) —0.7/—45.9(7)
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Fig. 4. Scatter diagram of diurnal variation

between the daily average wind speed and
S0, concentration during the wintertime.
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cient are 438, —0.55, respectively. The solid
line indicates the linear regression line.
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Fig. 5.
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Wind rose (solid line) and SO, concentration
rose (dotted line) at Bulkwang station during
the wintertime. Numbers are occurence
those per wind direction. Unit of wind speed
and SO, concentration are shown in the
vertical axis as a reference.
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Diurnal variation of the seasonal average SO, concentrations at Taechi station. Solid and

dotted line indicate the SO, concentration and standard deviation, respectively.
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