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Abstract

The Metropolitan Tracer Experiment (METREX) was performed over the Washington, D.C. area using two inert,
non-deposition perfluorocarbon gases for over 1 year period (November 1983 ~December 1984). Two perfluoro-
carbon gas tracers (PDCH, PMCH) were released simultaneously at intervals of every 36 hours for 6 hours, regard-
less of the meteorological conditions in metropolitan area. Samples were collected continuously for 8 hours at a
central downtown and two adjacent suburban locations. Monthly air samples were collected at 93 sites across the
whole region (at urban, suburban, and rural locations).

The purpose of this study is to simulate INPUFF and ISCST model using METREX data, and to compare calcu-
lated and observed concentrations. In the case of INPUFF simulation, two meteorological input data were used.
One is result data from wind field model which was calculated by diagnostic wind model (DWM), the other is
meteorological data observed at single station. Here, three kinds of model calculation were performed during April
and July, 1984; they include (1) INPUFF model using DWM data (2) INPUFF model using single meteorological
data (3) ISCST model.

The monthly average concentration data were used for statistic analysis and to draw their horizontal distribution
patterns. Eight-hour—averaged concentration was used to describe movement of puff during the episode period.
The results showed that the concentrations calculated by puff model (INPUFF) were better than plume model
(ISCST). In the case of puff model (INPUFF), a model run using wind field data produced better results than that
derived by single meteorological data.

Key words : puff model, tracer experiment, diffusion model
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on, 24 9 W] Ao FEFH e gl 937 7
Hol M 149 F<¢ 3 PHe=z dexo
AaE AHstd 497 =& A& 19 1
o ZAzt 7|4 WEAA (1601, 1602, 1603)7} 84]
Ao r 1970 F7IAEE AT AA (1701,
1702, 1703)2 Yebhd A ojv}. PDCHE A1 16039
A—] W&ty on}, PMCHYE 1983y 11YXE 1984
W 59712 A 160260 4], 1984 6% o] Foll =
A4 160104 kst & FAAY 775
N3 EE 5 Z|ARE AXFle] T FolAe
714 24s 2T Are U TN FAHT 7
AR, N4 714 HE4 ZA8E 9H o] Foll
A s7e] RN 24E AdRE 2 204
Agt A=A wx Aol Aese) Yone
B dFlME AMEEHA dde 28 2 F 3
(#)2] AR} 9 7)1 dAEL(A) 223 3709 7
A (w) A5 Hepd Aot o] AgE WF
sioF 713 (NOAA)S] Web siteol] 4] download 3}
k.

1 FAAYe) Aed 3 2R 1A
(PMCP, PMCH, PDCH)2] E4& viehdl 7 o]ch ul
A % PDCH7} PMCHol| u|s}e] =glowmz

u}28-2 PDCHE 300g/h= 33, PMCHE: 100g/h

\



METREX #4413 zl2 & o]238 INPUFFRY ] 7} 439

105

1602
%

g5

85 1

75

TM-Y (km)

65 1603 |
16'01 >

55 1

45

35 v , . : :
25 35 45 55 65 75 85

TM- X (km)

Fig. 1. Location of tracer release sites (®), sampling si-
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Fig. 2. Location of meteorological observation sites.

Table 1. Technical data of Perfluorocarbon tracers.

Perfluoro

Methylcyclo- Methylcyclo- Dimethylcyclo-

pentane hexane hexane

Abbreviation PMCP PMCH PDCH
Boiling (°C) 48 76 102
Freezing (°C) —45 -30 -70
Density (kg/l) 1.6 L.79 1.83
Vapor pressure 300 141 48

(mb)
Heat of vaporization

(KJ/kg) 85 859 82.9
Molecular weight 300 350 400

(g/mole)
Purity (%) 90 97 97
Contamination (%) 0 0.03 0.15
Background (f11*) 2.3 3.0 22
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Fig. 3. Variation of PMCH and PDCH tracer release rates.
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Table 2. Regression analysis results between observed
concentration and three model results (INPUFF
-DWM, INPUFF-single and ISCST).

INPUFF- INPUFF-  ISC
DWM  Single

Slope 0.932 1.972 2.370
April Intercept 1.034  -12.01 -23.07

PDCH r 0969 0932 0850
(10" g/m?) Slope 1042 0840 0387
July Intercept -1.165  3.688 -0.807

r 0.823 0.773 0.567

Slope 0.409 0.884 0.684
April Intercept  3.193 1.003 -0.233

PMCH r 0782 0777 0.669
(10" g/m’) Slope 0496 0794  0.187
July Intercept 0.359 8.450 0.761

r 0.488 0.607 0.420
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Table 3. Comparison between observed concentration and model results of INPUFF-DWM, INPUFF-Single and ISCST

results. (Unit : 10" g/m?)
obs. INPUFF-DWM INPUFF-single ISCST
Month  No. of receptors BC*

avg. avg. RMSE avg. RMSE avg. RMSE
PDCH April 72 19.39 8.0 1970  12.63 1593 2884 17.92 3530
July 64 13.83 2.0 1439  15.03 1207 1731 37.78  40.11
PMCH  April 72 6.81 2.0 8.83 1245 6.56 6.07 10.29 8.42
July 65 2.08 1.0 3.47 3.41 2.51 2.54 7.05 8.04

BC*: background concentration
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