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Abstract

Meteorological parameters in the atmospheric boundary layer and the vertical and
horizontal dispersion parameters were determined by analyzing the data obtained by the
special upper-air observations of one clear day for each season from October 1991 to
August 1992. The concentration of the atmospheric pollutants over Taegu was analyzed by
using the application of the Gaussian diffusion model.

In the diurnal variation of diffusion of atmospheric pollutants, vertical diffusion due to
turbulence is active in daytime while horizontal diffusion due to wind is active in
nighttime. The mean concentration of pollutants in the side of downwind is higher during
the daytime than the nighttime. Thus, the height of the mixed-layer at the nighttime
considered as the most important parameter of the mean concentration of pollutants. In the
seasonal variation of diffusion of atmospheric pollutants, vertical diffusion due to strong
solar radiation is active in summer case day, and horizontal diffusion due to strong wind
is active in winter case day. In winter case day, the mean concentration of pollutants in
the side of downwind is maximum in the daytime. However, in summer case day, that is
maximum in the nighttime.

Key Words : dispersion parameters, atmospheric boundary layer, Gaussian diffusion model,
atmospheric pollutants, concentration of pollutants
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Date and time of Pibal
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date
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Feb. 10, 1992

1000
1100
1200
1300
1400
1500
1600
1200
1500
2000
2200
0000
0200
0300

XOXXOX XX XOOX X X X X XX

DISTANCE (m)

3600 -—-12 [ hh A LA:,@} NS -1
-t3>11-9-7-5-3-11 3 5 7 9 1113 1517

128 - 27 - DISTANCE (m) 128 48

Fig. 1. Topography of Taegu. The contour interval in
the figure is 50m, and the heavy solid line
represents the boundary of Taegu city. *
denotes the source point of the atmpspheric
pollutants .

SPRING

May 2, 1992

May 3, 1992

3 B4 wy

of 7ol Fad stex i o Al
AEEE 7MY F88 A8 94 9 £ g
AsE 7371 A%t ARE A7) Ao, npF
£, v 2, dF &5 3HEe 2L g7 A
AZ oA Wrek EFEY Eol7t "asd o

SUMMER

Aug. 29, 1992

Aug. 30, 1992

Ox xOxxxx(Ox xxxx(O XX XOXXxOXxxOxxO

AAME % 58 B304 dojA A8F o) %
st Ztzte] WE S ANtehe Wl sty 7)
&5} ik,

31 XlgH AHAEI| Lo

ARH AZA7] Zol(surface roughness; Zo)e
A A8 Ye Y ZHAM F&o] 0] HE
axolty o] ZHolg WF Fate & AA 7E
o2 AMgHW, AEF WolMe 5F Holu
g 4 FY A3 £XE AAse FLF WS

Total

& | COOOOOOOOOOOOO0 | OOOCOOOOOCOOO0 | OXxOO x OO0 x x OOOOOO0 | OOOOOOOO0

Jay
[ep}

o 2y HA NEe S 23E Ay e

_59_



244 #9439

o]Fojz A7l W] ol § FZ AHY AA
71 Aol A¥ AEA 93td AAHE 494X
&t o] W49 Avle ARWY Ay 1 E
A ol gxe oz ZAHY B dAF4ME
Vukovich et al(1976)9} Hjelmfelt(1982)0 <)
T3t el we} ofefol e Aoz FIY
1=

ZU - ZI. + OWJ 'ZG (1)

A7 Zie EA o]8EE Uen dwzoez
s 500m 7HA 30cm, 500~1000m 7+A) ZOCm,
1000m o4+ A% 10cm 2 FojA Zge &
249 Y TE(mEA o] AFdAE 5THR 4
1 APz Az A lkm HCE s 1%
£ ¢lo] A AY uk gg vHER 1-2-1Y
o oJate] HEE F AL P TmE AHEEIA
o}

32 0t 2%

3 &% (friction temperature; 6.)5 AX FF
&9l Arigt WS veidle WA, Z/L 9
Tz R8T 4 g ARF AL o8l gz
A oofo} o] 299 dF EXY FFRAM U
Ebd tH(McBean, 1979).

b — k [ &z — 62 @

o(Z2) -0l ) o)

A7NM 7y Zp © ARZREY o9 1%o]
5 L& Monin-Obukhov Zo] #xolt} o(Z)e
1% ZAMe 2HE YERY of AFdMEe g
ey #& Ao B 299 43 724
A F3AT. e BT Faoln, Lo] ¥ A
9t &9l A5 OEY AHB)-6)H ol FoA
t} (Dyer, 1974; Yaglom, 1977; Businger et al.,
1971; Wieringa, 1980a, b).

L <02 2% olehe) 2(3)3} o] Fejdrh

- HEA

g = 1n(1+~”2—2) 3)

A714 ye oo A%} o] T

1/4
y = [ 1 — 16%] @)
2P L >0 A ALE ofe) AG)Y o] A
EEEY
g = -5—LZ— (5)

o714 Monin-Obukhov Ze] X (L) o} <)
A6) Zo] FolArt

Tuw® o C,

L= -—xnH

{6)
o714 Te AEZe HFt 7)o, g&= FE7}
£% uwE UE &% HE 849304, p9) =
22y F7le] "Wmel A wlgoltt 13 ke
von Karman A2 A4 o7|ME 048 A1
o},

o] AFNMNE AE Y B2 doA u}
of A Fxeo} 299 dF x| AFE o
3t Lo g Adsdd ANA AR e

olgfol A(7)& o]&39 Richardson Number
(Ri) & F#3o.
. _ g9 [ aU]?
Ri = £ [ 57 D
W717b BHAE A9(00/6Z < 0)NME LE(Z)

9} RiE 71253 HNaZoadts A=A 13}
JARNE Tt o A 7&71& LY @
H&Ah 7 7b AT A$0/6Z > QoAM=
1X(Z)% Ri/(1 - R)E 712 @ A2Z02 3=
aREE a3 1A A A 71E7IE L
o) gtog #H3grhNieuwstadt, 1978, McBean,
1979; Berkowicz®} Prahm, 1982).

_60_



g7dEoA e W 0 23 §4e #@ d¢ 245

33 o K

& £ (friction velocity; w)e wHE Alo
(wind shear)oll ]3] A=Y dF HAZF &
3 AX AAZWNE vl o3 JR &= ¥H3}
9] A71E YElE HFEAN ARF WA T4
9o d7 Fzg ZAdc=d u$ Fodg o
ExE 709 52 EEFE 4+ U3, McBean
(19790 =W AEF ZAF o8 "} taH
2ol vt £x8 F59 44 72 52 Ug
3 5 ok

Z kUéZ) Z (
(Z]- 2] B

A7l UZ)e ol" dee nx ZoA 9
H02M ¥ AF9AME Pbal #F4X ¥
&o] A FxAM I Y& HIAW dmE
Arggoln Lo ge] ¥ A9 3 F¢=
29 A9)-(11)s} o] FAAtHDyer, 1974;
Yaglom, 1977, Businger et al., 1971, Wieringa,
1980a,b; Paulson, 1970).

L <0< A% oteiy 299 ol Fod.

*x

Ue =

ro o ofu

bu=2n(5E) e n(HE)

_ -1 .
2 tan (x) + 5
A71A x= ot el A(10)3 o] FolAh
_ Z 1/4
x—[1—16—L—] (10)

L >0 9 A9E 0ge 4113 2o| FojAt,

6y = —5—LZ— (11)

34 7 S H

et BAL oAU s BE dele A 9 £
(Heat Flux)el ARZ H¢ W72 F3h o]

velhde 28 238 Yyl A3lq dii &=
Z*]53_(c0nvective'velocity scale ; w.)E AMESIC)
o} A7 ME Deardorff(1970)9] ¥l o8]
#E A3

1/3
W, = ('@)g_ (—2%.6.) Zi) (12)

7N Ope EFEFUAAMY Dxo] WE 299
Fagols, we AMNdAM 73 rF &rojmw,
0.& A@)eA T3 vpd xolty 181 Ziv
EZEY Fol(mE derdt EgFL vl &
d EFol doz HHe AL FAIM,
ARZRY G gt A3 E¢o] g3 o
ous Fo2 U7] 2F EF HiN £
9} Eole W§ F8F WFolt o dFdME
299 a7 FzAAN 1 wa 297t A9
kA goprt 2971 nxe mepM ke 7)€
2 H3le 29 EolE EFFY :olZ Yo
283 299 dy 22 A F e A
de (NS o83t g Ri ¢ A3 FRA
Ri 9 go] 20 o4& Uehlle X9 1xE &
g2 Folz gl

M

35 th7| 2 239 s 22X FH

1) 7t

Jo

A=

ind

o7 AEe 7] od 249 Fx9 RES
FAs7] dste A4 #Ho] vlny tdsia %
QA AHEHT e 7heA 3 2d S ARG

o 7hex B4 BdNE 3 odddd wE
9 U7 0@ 249 EEumectils 2AE
PEE 4 Yol £ B BE jes 2
2% 393 A4eT. 289 EE uH T
g4 Are F3 Ao pe Pgoze W
&7 4R 729 B4z olgHoz A
44 % ok FRZo2Y oy TS %
S8 AW A8 A YBFA s G

A AL otk o] FolArkGifford, 1975).

_61_



246 +Y35

X(x,v,2) = EF?Q;;_TE“D[ ‘%({_)Z] (13)
2+

2 2

[ eo(=5(=77)] + {-2(57) ]
NN X(xyz)e Fhxy,29M9 249 €3
9 ¥E@g/m)E YL, QE 249 A9 W
ZEZA o] dFME 100 pg/sE 7HEEAUT
a3 ve ERFY HE T452EF Pibal B30l
A de E49 AF RN Ao, H
£ #E 2HR0, %, £59 T4 2EE U
BAT o) dFdle Bed E%e E)2A

100mE 7+ 54

2) d=l gl =H™ M sy He

A ik AFE F37] Asto o] AFMe
Deardorff$} Willis(1975)° 28] AHeod 99
2|(14)E AH&3stad

6. _ 0.5 X

Z; (1 + 0.91 x)' (14)
w3 £ #33 ASE FI7) HME & A7
M= Weild Brower(1982)°ﬂ g3 Aodd o

o A(15)& AHE3HT

o 1/2

— X(o.562 + 1.26—%'—)) (15)

9y

i

hF AAZANY dF G AFo) +% &
A AFne 99 A0D~U5NAM EBe uist
ol o9 2(16)eM Held T4 Fsh Az
X9 ##2AM  Hodd(Deardorffst  Willis,
1975).

X = (w/Zi) /U (16)

&% Hxoln Zie EfE9
otol N o] H

o 714, wee
¥l x= Fdt 71?4, Ue 8%
F4¢ vera

del 4% 9 A F4 AFE T A 4
14)-(15

(14)-(15) AH ZHdA r’H‘IT7]' gk 374l

EEREE 2

HE3l7] 9% AE o)mg AW dHFo| FA
He A9 ofzte) dojus Wiyl 29 EZ9
Babg Golry] YsiM e WHo R o5 AF
g F3ldor doh. B AFAMe HAFAX Y
4 3 dx F AFE FI7] A8
PG-system& AHEEHA T (Venkatram™
Wyngaard, 1988). £3| Briggs(1973)el 2}s) A<t
" Aoz olefAES AR A4 g £ &
B AFE AdEA

o, = 014 - (1 + 0.0003x) ™2 (17)

g, = 0.16 - (1 + 0.00040)™” (18)

BN do

41 7] ZAES o7y H

Ed FZoA dojd 713 AEE FH
dojA EFae} TFFLAMY HF FEHX H
# 9%E Table 29 JepRAG. £33
- Ky %‘47‘% AZAA £ JehA R3e
U, HE 299 #e guste AdAHA 545
¥ L}E}Lﬂil Atk Table 39& 4% 53 #Zo

Ao £ ol &3ld ALg iyl A
Az N Wi WY g YeEUY. o7
A AW AR Zol(Zo)el FAEE 037melth
Monin-Obukhov Zo]$} rl# 2%+ FI e &
9] g oRztele %9 @& Jehiid. zEm
Ad® of &5 Az e Fhow FAT

< 7HTh

42 7] 29 229 8% 7

Hl

Fig. 2& 7} #3 Zd Jegd 713 A8E
ol g3t F3}l Agle nxe wWE ¥ EA
FEE Ui otk 259 Eo|E 100mE 3}
A1 oF EA9 WLEFEL 100ug/secE AN
o EaE 5 Ao 25 2000me] #¢
e 2719 WA 29 ¥EE (ug/m'E A

_62_



7AiM By] 29 84 F4bd) By A7 A7

Table 2. Mixed-layer height, mean wind velocity and temperature at Taegu and Pohang.

TAEGU POHANG
SEASON | Obs. Date Obs. Mean Mean Obs.
Time MLH. Wind Vel. Temp Time MLH
1200LST | 1,700m 65m/s | 2938K | O090OLST| 1.700m
1500 -~ 86 - = -
AUTUMN | Oct.12, 1991|100 2000 i 2062 - -
1800 2,000 59 2949 2100 1,800
1200 450 — 2765 0900 450
[J""”‘%’ 19921 1509 |- - 2810 2100 -
WINTER 0300 1,100 67 2717 2/9 2100 | 1,200
Feb.10, 1992 175 1,200 9.8 2721 0900 1,200
1200 2,200 98 291.9 0900 2300
May 2, 1992| 1500 2.300 66 2041 = =
SPRING 1800 — 8.7 294.8 2100 2,300
May 3. 1992] 0300 — 69 2878 0900 2,000
1200 2200 66 3069 0900 1,000
Aug.29, 1992| a1, 2300 109 3067 — =
SUMMER 0300 1,300 96 2997 2100 1,000
Aug.30, 1992/ 94y ~ 65 2999 0900 800

* MLH : Mixed-layer height.

Table 3. Micrometeoclogical parameters used in this

study.

Observation | Time| L Us 6 . W
Date (LST)! (m) |(m/s)| (K) |(m/s)
Oct. 12, 1991 | 1200 | -42 | 0.09 | -350| 261
1600 | -64 | 033 1 -013] 142

1800 | 181 | 034 | 003 —

Feb. 10, 1992 | 0300 721045 | 004 —
0700 16 | 029 | 002! —

May. 2. 1992 | 1200 | -8 | 064 | -1.06| 3.47
1500 | -147 | 042 | -0.88 | 3.04

1800 11 { 038 | 0.001| —

May. 3. 1992 | 0300 64 | 041 | 017 —
Aug. 29, 1992| 1200 | -35 | 040 | -0.23] 1.86
1800 | ~105 | 043 | -0.06| 1.21

Aug 30, 1992 0300 127 1 067 } 006 —
-3 1063 |-039] —
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(a) 1600 LST Oct. 12, 1991.
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S
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NN \ ) \ ”
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(b) 1800 LST Oct. 12, 1991.

100 2100 4100 6100 8100 1000 12100 14100 16100 18100
L S S ILEE S S S R M | T T

- F00C 2000
[
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(&3
E 1000 1000
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Fig. 2 Distribution of concentration of atmospheric
3
pollutants(ug/m”) at (a) 1600LST and (h)
1800LST October 12, 1991
{4l 0300 LST Feb. 10, 1992
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2500 YT T T T TTT T T T T T T 500
o e 2000
E
E 1300 1500
2
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(h) 0700 LST Feb. 10, 1992.
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E
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Fig. 3 Same as in Fig. 2, except for at (a) 0300LST
and (b) 0700LST 10 February, 1992.
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