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A Study on the Estimation of Atmospheric Mixing Height in Jeju Area
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The mixing height and the atmospheric ventilation factor within the mixing layer are calculated twice for
each day of one-year record of upper air observation at Gosan station in Jeju Island. Korea. by using the
Holzworth approach.

In the first phase of this study. the Holzworth approach is applied to estimate monthly and seasonal mixing
heights for the data gathered at upper-air station of Gosan. Jeju Island. Result indicates that the morning and
the afterncon mixing heights are maximum in January and minimum in May. The estimated morning and the
afternoon mixing heights are very similar each other and show the seasonal variations. The morning mixing
heights are believed to be overestimated. so the application of an adjustment factor to account for the
heat-island effects by the Holzworth approach to data obtained at Jeju region still contains uncertainties.

The ventilation factors estimated in this study are maximum in January and minimum in May. with an
annual average of 7500 mi/s. This result indicates that the atmospheric environment of Jeju region has a large

potential for dispersal of air pollutants.

Key words : mixing height. Jeju Island

5 AdE AJSER drjegErd Hd Fad
MNE Qg gk oA AREAM YFoz trled
Edo] #3002 o] F Y& AYE W7 ¥

seo YePol A3 27 WAlY H%Ee A Bn R, gregEas B4 A28 £ e
E 7leol U wWae ¥ 2 olid 9433 2¥E B4 Aol BHEHQA THAPOIZIE STHAron,
g ¥de ’.JXP‘ 53 22 289 58 YA 1983). 222 o &2 $A elxe HREEA
g 223 2 39 Qolt w3 % AW 29T 29 @A drlld odEae) EREFE Wit
AR 54 9 x]aon JANE JBe WA Bk @ gy] B13e dEets AT 889 F Ut
24 drley B9 BAL olF 7 39 A{Y g7l EgnE MY AT 5& olgad A
54 9 2 ol B} 2A Je 2 S Y 23% 45 A dr] E¢T WHE Aae
o o5 2+ 29 Zol= d71YERY £3F o 2% $3Ae 28¢ H2 2dg ogs: By

- 109 -



01721 5-Z Ef

(Carson. 1973: Tennekes. 1973: Driedonke. 1982:
Lee. 1986)3 Holzworth ¥ (Holzworth, 1967. 1972:
Ao 9, 1998)F 22 HAL PHE g o8y
I Aok o] FAME Holzworth 2 e 24
o gl ME ZF o g & FHFPAME Hsn
483 TPRE 4FE F gde FYoir) o
e ojstd A #&E thh zolg AT 7]
FRHoz By FY dY Q0 dF L5 AE
24 8% 5 U2E R F g7 BRI FNA W)
2 Hrlel 2a% ¥ 439 EF yaoe Ay
H3 AoHU.S. EPA. 1990: °]. 1991).

Holzworth7t =13 Ao 4AS o8 2% #%
adAe 259 v FE 2EE EdE g™ A

& Y% oz dir1e9d Edve gEMd
&% g2 d77F #95AH( Holzworth, 1967, 1972:
Aron, 1983: U.S. EPA. 1981. 1990). $alyete] A¢
3 B nE7AWE AR 184 AR QA& A
& o] 8ol ofzigo] gol T g BH ATt
=53] AgH oAl 1990: AL, 1994: Chang. et al..
1997 #H<} 9, 1998). W&t di7] £ 8 &
& AAH Fgolyt o] e muEe 7]
FAEE HFsAY di7] B4 2d g HdFsa o
3ol Ao B AF a4t slo] FriH .
1998). &3] Seluete 43 TR B2 Fo} 28
B ool ez M Y T 5
otF thekgtol = Bat HAFellA 4 FollAlgl
7144 ¥ &o] o]FojA I o] o]F o|&Fd 5 o
4 Aol EHIE HIg AFsHoktch A
7t 828 =AY FFo] & FAoln 1dY
E9 A 33 2 37t A4 s wE 2 Ed
54 Wt 8 g Acg oy 3 A9
7] EFE sl Fodse ARES A ¢L
2 Aol BY AHolth 53 AFAFL Fuo] 3
gog Fejgd Qo] d7] ETgel 3 - THEH<
FEgg A Aolmg AFAd #F e 4
e A9 W72 TS dr|egE+t 2de) 43
2 A8 AAHQ B AFE 9 dasdn &
g

oA B A7 E AFE ARG &7t
A g29 3271482 A8 Holzworth7t A A1
Fag ARsto 7] EFE AHFE 2 AIHEH

=2
=2

Bt

x| .
—_ =

20387

2]
D

HESY, &gy Ve 58
Wrlg71EE ot Buz @k

495 olgd

7| Ak A2

i

—

f2vete 157148 #F33e 4% 9 ¢ 7Y
HF2E Hold 713dE Fig 114 e b @
o] B7F 126°10 ". B¢ 33°17 ", &i'¢ 72mol 9As
W PPFozE AFT GAFE FEE 149
uigtzlel] $iXgtch o] RME= 4714 157)
g YUY fAAN AAse les nE: v 4w
Y 23 2 9ANGMTIgE 2% 94
(12GMT) el 713 ez AAlsta qleh g 1997
GREE 71484 N1AEHER 6497 T)dE @
AFez 19 43, 248 3ANISGMT). 27 94
(00GMT), &% 3AH06GMT) 2 2F 9A1(12GMT)
o &% AR stk &4 BEACE 7%
71&. °)&d 2% FE E49 7HA N¥asrt
2o H3, 7¢Ee nE z2as AFdd 12
714 @54 Edo B 54 71EAldY 3095
Aol AAstn EdolM BAHE BN AFE A4
oA mf 10& tAo2 FAlstd A3dTh

29
A

/

#0.00

B5.00 4

k5 004

ko co
110

. ]|
00 11800 13900 14000 14800

- 10 -

Fig. 1. The location of Jeju upper-air & radar weather
station(Gosan) and Jeju regional meteorological
office(Jeju).
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Fig. 2. Monthly variations of morning and afternoon
mixing heights.
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Fig. 3. Seasonal morning and afterncon mixing heights.
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Table 1. Air pollution dispersal index

Dispersion Ventilation{ nt/s)
Bad 0 ~ 2000
Fair 2001 ~ 4000
Good 4001 ~ 6000

Excellent > 6001
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Table 2. Rank of atmospheric ventilation

(unit : day)
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Table 3. Estimation of atmespheric ventilation (unit : m/s)
Morning Afternoon
Year All Precipitation Non- All Precipitation Non-
Precipitation Precipitation
Jan. 16033.6 241349 11691.9 14589.27 17456.6 12753.2
Feb. 10944.9 18846.2 145532 11606.08 15637.3 11047.7
Mar 8967.3 5358.2 119165 8030.22 9679.0 7404.4
Apr. 4093.9 10681.9 8229.0 4695.9 2621.1 5033.2
May. 2855.0 41438 4070.4 2877.7 27031 2803.6
Jun. 4008.5 4329.1 2653.9 4157.1 4825.5 3789.2
Jul. 7109.7 5927.3 3241.0 6229.0 6438.6 5959.7
Aug. 6537.9 7397.9 70789 5813.1 4450.4 57105
Sep. 6033.1 6687.6 6527.6 6880.1 7385.6 6524.2
Oct. 5618.2 2481.2 6459.4 5221.1 5564.7 4981.0
Nov. 11608.2 11409.3 4950.0 9064.8 72787 9140.3
Dec. 13351.0 9976.7 11962.9 10129.8 14794.9 8664.1
Mean 8063.4 9281.1 77779 7441.16 8236.3 6984.2
Spring 5172.0 6728.0 8072.0 5201.3 5001.1 5080.4
Summer 5885.4 5884.6 4324.6 5399.7 5238.2 5153.1
Fall 7753.2 6859.4 5979.0 7035.3 6743.0 6881.8
Winter 13443.1 17652.6 12736.0 12108.4 15962.9 10821.6
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