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Abstract

Trajectory dispersion models are used for the dispersion calculations in air quality
assessments, Yellow-sand modeling, environmental planning and the emergency response.
Meso-scale forcing and coastal circulations are calculated by trajectory model in the East Asia
region. In this study the meteorological fields (GDAS and MMS5) coupled to the trajectory
model (HY-SPLIT) are applied to simulate the transport and the dispersion. Seoul is selected as
a starting point of the HY-SPLIT. The sensitivity studies are performed by conducting an
ensemble of simulations using the GDAS and the MM5 model for the same dispersion cases.

The results in this study show a significant difference depending on the resolution of
meteorological models. Additionally, in most cases of the compared tionally,results from MM>5
and GDAS, the absolute and relative distance, shows significant difference and the difference
increased with the increasing distance of HY-SPLIT. Therefore, for the case of small domai for
twi d field distefbution over complex terrai , should be used only high model temporal or
spatial resolution to improve the HY-SPLIT model results.
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Figure 1. MM5 modelling domain(Lambert Conformal
Projection). Circles describe the upper-air
observation stations used for FDDA input data

Table 1. Details of the physics options of GDAS and MM5 model

GDAS MM>5
Vertical Layer (tof)gz lggﬁi’a) (to?)sz lgg}e;a)
Horizontal Resolution 1°(110km) 30km
Time step 6 hour 1 hour
Scale Global model | Meso-scale model
Radiation scheme | Rapid Radiative Transfer Model (RRTM)
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Figure 2. Selected cases of backward trajectories. Each case shows the difference between two models trajectory starting at
1000m(AGL)
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Figure 3. Comparison of wind profiles between the
observation and models (MM5 and GDAS) at the
grid near upper air observation station
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Figure 4. Percentile values(5, 25, 50, 75, 95 percentile) of absolute distance(AD) between trajectories calculated using of MM5 and GDAS
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Table 2. Median values of absolute and relative distance between trajectories calculated using of MM5 and GDAS

500m(AGL) 1000m(AGL)
24hr 48hr 72hr 96hr 24hr 48hr 72hr 96hr
AD (km) 176.71 346.97 608.66 831.30 190.03 428.71 667.54 967.75
RD 0.340 0.436 0.585 0.708 0.300 0.444 0.608 0.676
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