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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 1‘2%]3)3) (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)

2006. 5.17 L\




228  EAYEIL 193 M 32

2006. 4. 1 12h (-84hr) 2006. 4. 2 00h (-72hr) 2006. 4. 2 12h (-60hr) 3. g:!?:"x_-llgl XE*EHI—.!?_I 7-IE|iI‘0|2|‘ A°|-EHI_-I|I°_I 7-IE|iI‘O|
B . - (195 [ mR A2 O 74 mdS Y ARE G HY-
z - SPLIT BRY AIZPE 238 o] §3to] Hrhael A
L0 b s I L ERo)AD)% ATH ARolRD)E L]
Jos o % % "R | st} 717t st U o AAS A1} 3 o
atS4562 MM5 GDAS  at54562 MMS GDAS  at54662 MM5 GDAS 4‘1?5}01 7_."/1]_01_0:]1;]_ g 4= T;HA]—7]7]- Eo]— MM5
<2006.04.05 CASE > oo °
e ¢k GDAS 7|47 ©1-8-3 HY-SPLIT 2] AD
2006. 6.27 12h (-60hr) 2006. 5.28 00h (-48hr) 2006. 5.28 00h (-36hr) % 1/]_]:4_% 34\_Q_§1\1 /\]Zl‘ ]:H_Q-oﬂ U;]'ﬂ' 24/\12_]: Z_]_-Z:]1
| -t e e e e[ 02 27 4RH@4ATY, 48417, 12417, 96417
5 ; | o] A)apol & wluLsgict,
2 - % a= = il -
o 7 . . 1 A3 HY-SPLIT 299 2444 1:E
N
o 1 & . e 0 R L 500m®} 1000molA AJAFEH o] Anrh &
at 31873 MM5 GDAS at 31873 MM5 GDAS at31873 MMS GDAS
<2006.05.30 CASE > 24AIZE A1 3elAT oF 250km, 9641 Ao A of
Figure 3. Comparison of wind profiles between the 1500kme] Azl Agjao]7} Yebtom A7k
observation and models (MM5 and GDAS) at the -
grid near upper air observation station o] AdrE 79| 714 0183 HY-SPLIT
g Auko] Agjztol7t 24 Ftskith 19 5=
3000 3000
< 500m > < 1000m >
2500 2500
-, 2000 “‘ . 2000
=
= 1500 = 1500 T
(] o
< 000 T < 1000
T
500 500
Eé;l E%H < 1 = T & 2=
0 : . . . 0 : : . .
72 98 24 48 72 96
hour hour

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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Figure 5. Percentile values(5, 25, 50, 75, 95 percentile) of relative distance(RD) 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) 176.71 346.97 608.60 831.30 190.03 428.71 667.54 967.75
RD 0.340 0.436 0.585 0.708 0.300 0.444 0.608 0.676
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