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Abstract

A series of tracer experiments for the evaluation of atmospheric dispersion was performed over the urban area of
Seoul using two inert, non-deposition perfluorocarbon (PMCH and m-PDCH) gases during three years campaign
on 2002, 2003 and 2005. 30 sampling sites for collecting these tracers were located along two arcs of 25 and 5
kilometers downwind from the release point. About ten measurements which each Jasted for 2 hours or 4 hours
were made over the two consecutive days during each campaign.

CALPUFF and MM35 meteorological model were applied to evaluate the urban dispersion in detail. Size of
Modeling domain was 27 km % 23 km and the fine nest in the modeling domain had a grid size of 0.5 km. The
results showed that CALPUFF dispersion model had a tendency to estimate tracer concentrations about 2~ 5 times
less than those of ambient samples under many conditions. These consistent inaccuracy in urban dispersion was
attributed to inherent inaccuracy and lack of details in terrain data at urban area.
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Table. 1. Summary of tracer experiments during 3 campaign periods.

Year 2002 2003 2004
Period April 20 & May 25~26 May 16~18 April 2~4
Release site Yongdu-dong Anam-dong Anam-dong

2.5km arc-15 site

No. of sampling site Sk arc-15 site

2.5 km arc-15 site

Sk arc-15 site 2.5km arc-30 site

Average sampling time 3hrs 3hrs 4hrs
Table 2. Tracer release rates in experiment periods.
2002 2003 2004
April 20 May 25 May 26 May 16 May 17 May 18 April 2
15:02~17:28  15:00~20:00 15:08~17:59° 16:30~21:00 14:31~20:31 14:30~16:35  15:46~ April 4 06:17
PMCH 1.92 g/hr 2.99 g/hr 3.14 g/hr 16.8 g/hr 29.8 g/hr 40.0 g/hr 74.4 g/hr
m-PDCH  2.20g/hr 3.42g/hr 3.59g/hr 16.8 g/hr 419g/hr 40.0 g/hr 74.4 g/hr
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Fig. 1. Release site and sampling sites for the tracer
experiments.
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Fig. 2. Processing steps of CALPUFF modeling system.
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Fig. 3. MM5 nested domain (a) and CALMET (b) modeling domain.

Table 3. Modelling domain for MM5.
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Table 5. Upper boundary height for vertical layers of the CALMET.
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Fig. 4. Comparisons between meteorological variables observed at Seoul meteorological station and calculated by

MMS (feft: temp. (°C), right: SR (w/m?/hr)).
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Fig. 7. Same as Fig. 6, but for PDCH.
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Fig. 9. Horizontal distributions of PDCH concentration (fL/L) calculated by CALPUFF on period 15~ 18 LST (left) and
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(right).
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(right).
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Table 7. The statistical treatment methods for the com-
parison of data.
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Table 8. Statistical measures of model performance (PMCH).

CASE No. of data r RMSE RMSEs RMSEu FB MB
PMCH 117 0.673 302.85 232.77 193.75 —0.287 —28.58
PDCH 237 0.310 336.20 83.39 325.70 0.405 28.68
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