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Abstract

The Holzworth's method was applied to estimate the daily maximum mixing height (DMMH) in Pohang, Osan
and Kwangju areas. The data-base were established with meteorological data collected at air bases in these areas
during the period 1983~ 1992. It was investigated the seasonality. monthly trends and occurrence frequencies of
the estimated DMMH data in each area. The estimated mean DMMH were found in the range of 1,100 m (winter) to
1,450 m (spring). These mean DMMH data showed a typical seasonality in which higher values are commonly seen
during spring and fall, while lower values during summer and winter seasons. An occurrence of estimated mean
DMMH which in the range of 1,000~ 2,000 m altitude was appeared to be about 60%.

Key words : Mixing Height, Seasonality, Pohang, Osan, Kwangju

ghd] (Schulze, 1990), =W e} 79 13714 A

1. A £ 5o 7HeARAR sl Ahme] o] Lol ofe gl

A8 Qlgich ®8) ohel el A W7l &t

B 7 Asel Y AAHA 24 3 BAARS) w6

€53 Al gon] getd Egese Wr)aAd ok

P S - g i1 EAle e MAsty o] &3} =1 9\10};\15
Pl ETEFE AEAd 22z el /e 9

AR oaE AL ol gl Azd 245 4

-

e
o J[)lf

EEE X : 3 43
v oodugel W7 3 2UedE GG A Axeg olsdel ERusg Adss dend
Ashat 2ol o 85 AHAne Bgol s o) Audl vl Qerd wa AwHez e W

J. KAPRA Vol. 14, No. 4(1998)



380 #HA g - YA
Flux2 28] &3 e Wds A4St Jump Model  ©4F, 23), 359 37) 2 odelja] 19831 1 RE
4 H4sted 7] 2.9 %A 2 (air pollution potential) 19923 64713 #=x) Al 7z} 09A]9) Radiosonde & o)
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A3 79} 71 S, 1991). 500mbe} 7} ¢ el HAF R 7)1}

B Aol Me 31371 3E0] o] R 34 85 o &3tych(Ft7) Al 1983-1992; F-8-4,
Aol A 1983 HE] 199272 &A% 104719 1984, 1986, 1994; 2L-F-H. 1979). o] &% z}lg= 7
2571 #HEA 8BS Holzworthib el A 4-3led v]  ZA & AHed F FaEFyYdrz vepid 747
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Table 1. Instrumentations and measurement parameters used for the collection of meteorological data for each
monitoring station.

Pohang WO 2()()AWW VIZ-MIC 7 ”7()9. 21 hr W'Vl"cmperalure,

Osan W(;zi)quTr ) vizemic | 03,0915 21 e ng zfi’fi‘:;ol;re”””’

K\mng]u WO 2000A VIZ- Ml( 1)9 21 hr Humldlty etc.
* Observation levels are surface, 1,000, 850, 700, 400, 300. 250, 200. 150, 100, 70. 50, 30. 20, 10, 7. 5. 3 and | hPa altitude.

* Upper air data observed in Korea Meteorological Administration (KMA) and Korea Air Force (KAF).
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method)& o]xs} o) E3 F (moving average)e] W ¥/ vERdTh A3 A5 At es £
EokAbs 713l o (Shumway, 1988: Nehis ef al., a7b A gAEE e st 58] 22
1973). 7P 8ol o7k Al APREN L ooje] = 2| wiEske] W& FAI|M HFo) EFnEsL H
A7k M AE gysta #5w *91 sagkel A BEE A 32
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zbe] Aol aiet Wstd o WY Aoy Skles
e e 2R §7E BANG A,
1990; Shumway, 1988). 3.2 DMMHS| H|HEY Fo0|

28 le= 7zt REWe 245 1047 DMMH X%l DMMH?] A A Folg slo}alr] ¢4
ARE ol gste] oML wAsgch 2t Ao A Al ARE 8 A 9 DMMHsE =
Pz el ol FHFA e BdT AR x A E 2ol A vfehlisleh o5 ARE HA
ol Aw Egwe] zlelel ml=e] BFAAe] o B 10WzRe] @ AeE @A) aﬂfoﬂ
EhiA ek Az 49e AEe @ g 0ge 3 AR Aels F3lel vehdA e slAgRk 3

Aozg & 7&e EFT o|EHFA7} Abd} z)el mE HA- ¢F | 450m A=z 7R =7 v}
3. J2AT ALA el AWM (L AlH  ERT FA £¥E 4 e EnEes H9A
Qe edsim gw perdnt o pape  OF B A wis you o mER B 2
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Table 2. Monthly and seasonal mean and standard devnatlon of the DMMH. (Unit m)
Pohang Qsan Kwangju
Month/Season S - )
Mean=+S.D. Mc:lniS.D. Mean+=S.D.

3 1,450+ 685 (310)* 1,385+ 613 (306) 1.417+£571 (310)

1,487 805 (300) 1.461 4555 (298) 1,548 £625 (300)

5 1.405+749 Hl()) 1,388 4559 (303) |.4591562 (310)

Spring 1,447 4748 (97()) 1,412 4578 (907) 1 474+§89 (97())

6 1,099+ 583 (291) 1.319+£472(278) 12894551 (”97

7 933481 (276) 1,092 499 (252) 1.079 1437 (274)

3 1,073 £459 (279) 1.252+467 (261) 1.341402(278)

Summer 1,038 +517 (846) 1,227 485 (791) 1,237 1483 (849)

9 1,049+ 483 (268) 1,240+ 538 (269) 1,309 1455 (269)

10 1,330 £ 486 (279) 1.367 £434 (277) 1.438£462(279)

It 1,233 £553 (269) 1.157+438 (270) 1,215+454 (269)

Fatll 1,206 +521 (816) 1.258+479 (816) 1,325+466 (817)

12 1,104 £449(279) 938 +£455(279) LLIT12418(279)

! 1,222 4£476 (31O0) 994 +436 (308) 11302411 (310

2 I 2()8+6%’(°8|) I I()7+4?7(77(v) 1,235 +443 (283)

Winter 1,211 4530 (870) l 0324453 (863) 1,158 +£427 (872)

* Values in the parenthesis indicates number of data.
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Fig. 2. Variations of monthly mean DMMH in Po-
hang, Osan and Kwangju area.
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Table 3. Frequency of the estimated DMMH data.

23 Ak 35 Ao gAY ggw 23 383
Y43 FolE el gled. AgHe] Al
HALEE Fubehs AR 4AF et F
7hshed whe ojgor Wwd P EFIEE
Bole Zlez sixdn 223 A5, 53] 74|
g7t w43 stelAe W AEkel wA
e ow et

3.4 1z EE D WMYlE

#4g DMMH 288 o|838l E3tux T3t
W bl well o) Histogram2- x|g¥z 13 3
of vepldet. 37 A =mF Az A E
Mol 7o) dAst= HellE Bolx gldler, F
wix)e] AL wx oF 1,200m AER Jepdoh
w3 & 3ol A5 DMMHS oA w=73hd
WAl el Adules Agda A3 ¥

oo} dhaul e oF 35% HEo| &
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Height range Occurrence frequency (day)

Relative frequency (%)

(m) Pohang Osan Kwangju Pohang Osan Kwangju

100 103 57 31 3.0 1.7 0.9

100~ 500 375 353 251 10.9 7.4 7.3
500~ 1,000 750 651 633 21.7 18.7 18.3
1,000~ 1,500 1,101 1,278 1.318 319 37.8 38.1
1,500~ 2,000 824 837 987 239 29.2 28.5
2,000~ 2,500 206 167 194 6.0 5.7 5.6
2,500~3,000 57 25 33 1.7 1O 1.0
3,000~ 3,500 31 9 9 0.9 0.3 0.3
3,500~ 4,000 5 0 0 0.1 0.0 0.0
> 4,000 0 0 2 0.0 0.0 0.1

Total 3452 3.377

3,458 - - -
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2000m=aA] <k 30%. 23z 500~1,000me] Tz}
A ok 20%9) LA =E 247t welm v} wt
2hA], 1,000~2,000 m 7ol A2l bl ws} A
o] of 60% A =& A FA Y Aoz et

4.2 o

o
X]:ﬂ- 9\1“1:‘ 3E o]'-

), 94k, FF3e] I AdE dde=
19833 ol A 19921 2] 10@_7& 2 U E o = %

2 o]g3le 7 x4
¥l DMMH #} 20l 37 H Ae 2
%5\;}_*7]_ ;(.] H}_zl o7 /\}--’—;‘—'5’}-1 %ﬁ_gﬂ%’ 0:1%:"]' 74

gty 7| B EE)R] A 14 H A 4 5

|

2435 DMMH Ala: Huldoz 2ae] of
1.450ma 7} =4 vebdom, A-ede| oF 1,100
m2 7Hg @A viepgdeh 48 H DMMH:
4~590 717 =2 w293} 1Yl = 7}
oteh. = dt 239 gy Aal dubygFEEel
Ve A3 Reln 9T, 7 SFFE A
AlEel A 1,000~ 1,500 mol A oF 35% 18] 3
1,500~2,000mell A= ek 30%2 Askm oo
w, g uwe] P2 drEe] 1x 1,000
~2,000m2) F7F WollA] o|Fo|R= Aoz A
= dvt.

Al Al
2 =R o]gfd uwE/A #EARES J=d
FA ZEA B A g BEA e B3
=3

ZZEH(1979) 7] 4 &7}

FTRER(1984) 710 A RI)AE 9L 7]l F7] 4 (D),

TR (1986) 8371 Gl BIAF H 71 F7 4= (.

FTEER(1994) FE71d ARIIAL D A &) 4 (D),
202pp.

FEEI(1994) 8374 AR7IA R 7] &7 D,
319pp.

AAd (1990) Al A DEM 7 o &, 2pfob7hdn], M-E, 659
pp.

A # (1994) A, 23}, FFA ] dHHEFT 4. 4
Wi g w 87 A ARl =R

ol b (1990) = W7 &ghxe) Ao, Add Hs} F
ololl #Hat A, dHhelm AU A b
ey

o] 2 (1991) 74 2xie) A7) ool B o
T, g 7] A 8 3), 7(1), 41-47.

S (191 HeA o] =G4 7]
Awe] FAel B A7, BIA7 A,
7(1),49-53.

Zo} 7] Abd (1983.1 - 1992.8), 71 1.

Holzworth, G.C. (1963) Estimates of mean maximum mixing

XOI‘DO 7] .

depths in the contiguous United States, Monthly
Weather Review, 92(5), 235-242.



Holzworth, G.C. (1967) Mixing depths, wind speeds and air
pollution potential for selected locations in the
United States, J. Appl. Meteorol., 6, 1039-1044.

Holzworth, G.C. (1968) Mixing height, wind speeds and air
pollution potential for air pollution in the contigu-
ous united states, Office of Air Programs Pub., No.
AP-101.

23 oAb #5 A9 4 E¢D A 385

Nehis, G.J. and G.G. Akiand (1973) Procedures for handling
aerometric data, J. Air Pollut. Control Asso., 23(3),
180~184.

Schulze, R.H. (1981) Notes on dispersion modeling, 224pp.

Shumway, R.H. (1988) Applied statistical time series analysis,
Prentice—Hall International Inc., New Jersey,
379pp.

I. KAPRA Vol. 14, No. 4(1998)



