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ABSTRACT

To evaluate the short term air pollution dispersion model, the diffusion experiment was conduct-
ed on the flat terrain near Chuncheon.

Sulfur hexafluoride (SF¢) gas was used to determine the horizontal spread of plume ( oy) for
calculated by CRSTER model.

Results show that CRSTER model underestimates oy because averaging time adjustment is not
applied to calculate the oy.

The scheme that can estimate the atmospheric stability more accurate than Turner method, was

presented.
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Fig-.l Map of the diffusion experiment field at Ududong
Chuncheon. SFy gas was released at the center of
circle and the sampling points were placed on the
arc of the circles, Radius of the circles are 24
m, 500m, 1000m. The meteorological tower and the
radio sonde system were installed at the center

of circle,.
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Table |. Brief description of SF, gas release and air sampling,

Sampling started 30 minute after gas release start,.

N : Number of sampling points.

. Experiment Release Release
Period no, Date time rate(kg/hr) N
16 Sep. 1988 18 : 00-19 : 00 8.9 39
1st 17 Sep. 1988 11 : 00-12 : 00 10.2 39
17 Sep. 1988 14 : 00-15 : 00 14.9 26
13 Nov. 1988 12 : 00-13 : 00 12.9 38
2nd 13 Nov. 1988 15:00-16 : 00 12.1 38
13 Nov. 1988 16 : 00-17 : 00 12,1 38
7 21 May. 1988 12 : 00-13 : 00 11.1 37
3rd 8 21 May. 1988 13:00-14 : 00 9.9 37
9 21 May. 1988 14 : 00-15 : 00 11.5 37
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Fig.3 Two examples of vertical pro-
files of the potential tempe-
rature and the relative humidity

observed by the radio sonde.
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Table 2. The mixed layer heights
(MH) determined with the
potential temperature pro-
files, The relative humi-
dity profiles are also
refered to determine the
mixed layer heights.

A g 4] roughness length7} £3) & o] f &=
b AgAlele 9924 Fe FAEol e
2 U7l dEelzte g}, ¥ SFE
WEF 1A FEe] T WES oy 4
Blute} Form F4o FHWHFe BFEAA
£ vetd .

Date Time (MmH) 2) SFeo] $=®E
% 939 SF, w&A] %342 250m, 500
i? 2:2' 12:: (1)2 (1); 1;88 2 1000mel M el SF. ¥E¥EE 1959
17 Sep. 1988 10 5 00 307 Aok, FEHF] 2 339 43 APAY F=
13 Nov. 1988 11 : 52 830 +E= A HAY =23 AAEEZAY e
21 May 1988 07 : 13 100 9= zolzt Aw Fae] Wl o3t o
21 May 1988 15: 16 1300 Nel Fx Harzk velygol, &8 Fgw ol
SR ez =gdl 73, 83, 93 AYA| = A
9] roughness length¥ 12 A& A] 110mm, 2 ARE FAYd g FAsl FaEx o F
2} AgA] 79mm, 32 AgYA] 53mmedct. 174} Al el
Table 3. Meteorological conditions and atmospheric stabilities on
SF; release time, The mixed layer heights(MH) are esti-
mated with the radio sonde observations. The temperatures
and the wind speeds are observed at 2m and 8m height re-
spectively,
TSC : Stability class determined by Turner method,
TSC*x : TSC determined with z/L,
Experiment Temp, Wind speed Ri z/L TSC TSCx MH
no, q8)) (m/sec) (m)
1 22.2 2.40 0.067 0.050 3 3 1100
2 21.7 0.95 -0.838 -0.592 2 1 307
3 26.7 1.10 -0.213 -0.172 1 1 1200
4 12.0 2.02 -0.079 -0.052 2 2 850
5 15.2 5.95 -0.012 -0.004 4 4 1500
6 15.1 3.82 -0.033 -0.014 4 3 1500
7 21.9 3.70 -0.094 -0.036 3 3 1000
8 23.0 3.94 -0.113 -0.020 3 3 1100
9 24.0 4.73 -0.015 -0.010 3 4 1200
—~ 91 —
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Table 4. The standard deviations
(SD) of the wind direc-
tion fluctuation during
1 hour correspond to
SFg release time.

SD
(degree)

Experiment
no.
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Table 5. The horizontal spread of
plume determined by obse-
rvations and calculatims,
Ogs - Determined with dis-

tribution of SF,
concentration,

ot :Calculated using Tu-
rner stability class.

orgp sAdjusted by eq.(18)
for 30 minutes aver-
aging time,

05 -Calculated using
Turner stability
class determined
with z/L, and adjust
by eq. (18) for 30
minutes averaging
time,

* : Distance from release

point to sampling
point,

Horizontal spread

Experiment. Distance*  ©of plume(m)

no, (m)

Oobs Ot Ot3o  OL3o
1 250 55 29 46 20
1 500 138 55 87 38
1 1000 247 103 165 71
2 250 77 44 81 128
2 500 181 83 151 237
2 1000 326 154 282 438
3 500 268 113 237 237
3 1000 513 209 438 438
4 500 244 83 151 151
4 1000 301 1564 282 282
5 500 71 36 50 50
5 1000 137 68 95 95
6 500 52 36 50 87
6 1000 152 68 95 165
7 1000 89 102 163 163
8 1000 80 102 163 163
9 1000 82 104 165 95
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