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Abstract

Lateral dispersion parameter (¢,) which is an important factor in atmospheric dispersion can be estimated by
using wind direction fluctuation (0s). In this paper, we studied the characteristics of the @5 in the Chunchon basin

and calculated the o, by using the g,.

We could find some characteristics of the ¢ which showed small value, when the atmospheric condition was
in weak unstable (C class) and neutral (D class). Moreover, when the atmospheric stability was neutral, there
was no difference of g5 with wind speed. On the other hand, o, showed large values at the strong unstable (A
class) and strong stable (F class) condition with low wind speed. In this case, the ¢, increased as long as

averaging time due to the long - period wind direction fluctuation by the terrain effect.
In the result of calculation of o, it was smaller than that of Pasquill-Gifford curve. Especially, when the
atmospheric condition was in a neutral and stable, ¢, showed small increment as the downwind distance

increased,
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Table 1. Seasonal z, (m) for each wind direction.
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N 0.15 0.60 0.28 0.23
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Table 2. Example of houly mixing height (m) calcula-
ted by the mixed layer height model in
Chunchon for five days (March, 1st-5th, 1993).

Day
Time 1 2 3 4 5
1 246 166 30 30 30
2 246 166 30 30 30
3 255 100 30 41 30
4 281 87 30 123 30
5 248 30 30 34 30
6 216 30 30 50 38
7 106 32 31 39 38
8 82 43 41 46 44
g 57 53 51 53 51
10 287 125 81 64 86
11 924 396 151 89 162
12 1351 817 275 252 312
13 1530 1043 672 592 468
14 1661 1133 892 809 568
15 1753 1198 993 899 659
16 1811 1248 1081 974 737
17 905 624 540 487 368
18 453 312 270 244 184
19 226 156 135 122 263
20 211 278 35 75 221
21 197 230 30 39 234
22 182 210 30 31 101
23 167 92 30 32 41
24 215 36 30 30 36
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Chunchon basin for 1 hour averaging time.

Table 3. Comparison between 0; by NRC (1979) and ¢; measured in Chunchon.

Averaging time of g, measured in Chunchon is 1 hour, and (

) denotes number of case.

oy (deg)

Pasquill-Gifford Unstable Neutral Stable
stability class A B C D E F
Nuclear Regulatory >22.5 17.5~22.5 12,5~17.5 17.5~12.5 3,8~7.5 <3.8

Commission
Chunchon basin mean 31.5 19.6 18.4 18.7 22.0 27.6
(1176) (810) (609) (851) (547) (911)
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Table 4. Comparision between o, by Pasquill-Gifford method and ¢, by observed &; in chunchon basin.

g, by Pasquill-Gifford curve

6, obtained using observed ¢; in Chunchon

Distance  , B C D E F A B C D E F
3km 546 409 279 185 138 92 534 212 231 ~ 114 103
5 km 850 641 441 292 219 146 659 291 249 138 132 108
7 km 1136 861 597 395 296 197 763 473 298 164 155 121
9km 1409 1071 746 495 370 247 853 666 363 185 172 139

J. KAPRA Vol 12, No, 2(1996)



148 olFW - AR - ALF - 23

1000
—oe— Aclass
—=— Bclass
800
600
£
6400 -
0 1 1 |
2 4 6 8 10
Distance from source (km)
Fig. 9. g, for various stability classes at the

Chunchon basin for 1 hour averaging time.

AE7t 29 (DA Y= 4AA (EAF) =& 7ot
A (FADH fFAME 2719 0,8 el

E 4% 08 ZHAEE olL3d 7¢ 0,9 P-G
schemeod] 28} o,2 ulmstd AA|g Zolu}l, &7)A
P-G scheme® Gifford (1961)7} AAE 4 o224
2 o, = aX") 95t F3ldAH a, be P o
gt g goith ool 3l 7% 6,9 A&ghe
P-G schemes] &J3sta] 78 Ztoll ¥sto} A2 2o
A%E Bt 53 FPHdMe F oo o) AL
E4& & F Uth

£ HE ARl oot 2 EAYL YEY S E
T o,7t E SHAETAF vE A Uit A
2(6)l 98t FatA & Fygke] il 27) wFojol,
oA 2(6)= Fad Age] tite HEsle Hojn
2 AYY g Bo] W AYd AL AaMe
FAE 9487t e Az

H

=
o
Lo

4. @4 B

2 At e AN 42 71d"dAA 37
249 ST A8 54E 1Yt £
FTHETE ARE o8l 7)Y FYFEEE 4
. EHAGAN FH Y o BE STl 1082
ZEE Adstie FEMT FHAM H2E e
e, E£3 W79 =t FHA B F&9 wdE

g7 EHA] A2 A2 &

Zole Ao thr]e HHEI} Azt Bty ke
E ZA4E, a83 F40] F A% 2o 98 AL
o F¥dFEol A Yelde 2o §¥, gl
HETE BT AAAA AS HFEA o] 4oy
d wet 67t A Z74EE Jebldh oz @37
FEUT doke AFe g8 veudes 337 Fgdx
o 7ige Aoz Alg®)

AHH EQo) @iz 0,8 A28 A ¢ o)&
gt g7 EEE 6,8 A4S A3 Yutdoz P-G
curvedld F& o, Bt e EA S Ugych =35
hr1e deizt S8 (DAF)A M (E, F A9)9 o
AL Fotge we o, ghe 2 Wi} gle B
& Byt

RoE U Y3 0,9 &S dME FAHNEY
Astelel W@yt Yo Aoz AT, B =24
HE3 e HEd Agey FAFE S Tl e
3 Aoz fehvete} 7ho] Abex|tlst B Bk
FE7F AL AFee Z 2olE Vebg Aoz Az}
He o AjAg e o

% 12 3

A&, o]FH (1992) wiZl¢AES} APz we
FIFUTEY 54, IR AggHA,
8(2), 138-145,

o]y, A& (1990) Pasquill A =AF Hrtst

¢ % Parameter FA il s, o)
2\BA83 A, 6(2), 168-175,
o]Fwy (1991) FRAW ztx 9] wrje g Be
AF, I AR, 7(1), 41-47.
R.R.(1976) Determination of atmos-
pheric diffusion parameter. Atmospheric
Environment, 12, 2259-2263.
Gifford, F.A.(1961) Nuclear Safety 2, 47-55.
Golder, D.(1972) Relations among stability para-
Boundary -

Draxler,

meter in the surface layer.
Layer Meteorology, 3, 47-58,
S.R.(1982) Applications in air pollution
modeling, in Atmospheric Turbulence
and Air Pollution Modelling (edited by
Nieuwstadt F.T.M. and Van Dop H.),
275-310.
Nuclear Regulatory Commission (1979) Afmos-
pheric dispersion models for potential acci-

Hanna,

dent consequence assessments at nuclear



FYUES 24 9

power plants. Reg. Guide 1,145, U.S,,
NRC.

Pasquill, F.(1976) Atmospheric dispersion para-
meters in Gaussian plume modeling
Part II. Possible requirements for chan-
ge in the Turner workbook values. Rep.
EPA-600/4-760306, U.S. EPA, 44,

Signal, S.P., E.W.D, Lewthwaite, and D.S.

e
A

=g A7) £YHUAE e 149

Wratt (1989) Estimating atmospheric sta-
bility from monostatic acoustic sounder
records. Atmospheric Environment, 23,
2079-2084,

Zilitinkevich, S.S.(1972) On the determination of
the height of the Ekman boundary
layer. Boundary-Layer Meteorology, 3
141-145,

»

J. KAPRA Vol 12, No. 2(1996)



