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Development of Road traffic Air Diffusion Simulation System
using Graphic User Interface (GUI)

Eun-Joo OH*-Hwa Woon Lee

Department of Atmospheric Sciences, College of Natural Sciences, Pusan Natfional University,
Busan 609-735, South Korea

Abstract: The assessment of environmental impact on NO, (or TSP) emitted by vehicles is important for local residents
from the point of view of their health and environmental protection. In the course of field investigations, correct
concentrations are measured and meteorological data are observed for numerical simulation. To determine background
concentration for numerical simulation, annual average concentrations of NO; (or TSP) are estimated using the Puff-Plume
model. If the estimated result affects the environment, it must be considered in the environmental conservation activity. To
make the process of a estimation of environmental assessment more easily, this system is developed. Moreover, this
system was supplied a Graphic User Interface (GUI) for the user who calculated the concentration of air pollution
exhausted from the traffic on general roads except special roads such as interchanges and entrances to tunnels. This
system can offer not only the numerical result but also a graphic display. Even a beginner who is not a professional
programmer can calculate the result easily.

Keywords: Graphic Road traffic atmosphere diffusion simulation system, Graphic User Interface(GUI), Puff-Plume
model, environmental conservation activity
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Table 1. The value of a, b, ¢ and d used with equation (10) [g/km/car]

a b c d
NO a small-sized car -0.902 -0.00578 0.0000439 0.261
* a large-sized car -7.12 -0.0895 0.000735 393
— a small-sized car -0.138 -0.000456 0.00000317 0.0218
a large-sized car 0.0318 0.00310 0.0000227 0.158
Table 2. Exhaust coefficient used to calculation [g/km - car]
NO, TSP
A kind of car Small-sized car Large-sized car Small-sized car Large-sized car
20 0.118 2.08 0.007 0.107
30 0.097 1.67 0.006 0.086
40 0.077 135 0.005 0.071
45 0.070 1.23 0.005 0.071
50 0.064 1.15 0.004 0.065
mean SP)eed 60 0.057 109 0.004 0.060
70 0.059 1.16 0.003 0.053
80 0.068 1.39 0.004 0.056
90 0.086 1.75 0.005 0.063
100 0.113 - 0.007 -
110 0.148 - 0.009 -
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Fig. 1. The flow chart of road-traffic atmospheric diffusion
simulation system.
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Fig. 3. GUI screen of road-traffic atmospheric diffusion simulation system.
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Fig. 4. The flow chart of input of road condition in road-
traffic atmospheric diffusion simulation system.

Input condition of
traffic according to time
and velocity of car

|

Storage of condition
data of traffic

!

Cormection of exhaust
coefficient by running

If it is necessary

Confirmation and
change of condition
data of road

A, through inclination
Setting of amount of
average exhaust l
according to time

Confirmation of
condition
data of traffic

!

Calculation of amount
of average exhaust
according to time

|

Storage of condition
data of exhaust

-

Main menu

If itis necessary

Confirmation and
change of condition
data of road

Fig. 5. The flow chart of input of traffic condition in road-
traffic atmospheric diffusion simulation system.

>

GEET, & AZgE, AR ETE AL
7b AR dgske Ax rhedith a7 4w
Al flow chart® Fig. 591 JeEMISIT}

X EfT0lA(CUE 01F

ot T29f L7 |Et ol SAIRE HY 417

Main menu

Y

Setting of another
appearance frequency
for style according to

year s average time

Y

Setting of another
average velocity of
the wind for style
according to
year s average time

A4
Storage of data
of meteorological If it is necessary
condition
A
. Confirmation and
Main menu change of data

of meteorological
condition

|

Fig. 6. The flow chart of input of meteorological condition
in road-traffic atmospheric diffusion simulation system.

=
71l ﬁ* Aol AMgEE F3) 29 W=
grllole = 01%};} 714 dlojE)= )
4 ®o19 T’——i BAE golElE ARSIt}
@ Féo] 10misitt FE A4E A5
ko] BRg «op¥roz WL wrdl :g a7t
t} o2 SW, AEZF Edo] 15mhs, FA9) =
o]7} 10.0m, Ml&49 Zolrl 1.0meol EX|o]go]
woje) A3 W FHe 4 @ A8
0.95[m/s] 7} Hr} o] A9, F5o] 1.0m/isHT} 2o
22, 3T ool Hrt. olsh 22 /=AY o
A= Fig 69 flow chart® YERNATE

CH7| Ehat Akt

oA B 27) WRdM [EERA)E
E2AWEA1E izt 279 YdEe] U,
HEHAhE & & ‘EP o RE WEEE, o
Z-e] ko], T4 - YEHo® wixHE AsEge
AAE (5Smel A, 011—24«1 ZEd) 30X3070) ol
ot E3 AAel Heddd vlx dAe AR
o] F9 20mHelM e 2m7bg ez, AEzI A A



418 =20tz

Datum point

- => x(E)
! Calculating origin
> (x=0, y=0)

®
1

--------- . —> x(E
Calculating omgin /i Datum point (E)

(x=0, y=0) i
-15rk

Fig. 7. (a) The relation of position of road (A: inclination
45 degree, B: inclination 30 degree) and calculation mesh
grid, (b) at the change position of road A.

24999 MAAZZRE 10me] 7HHo® AE A
A=

o},
E2EQE9e dXE [E22119) SAdA AF
o}z AxAAS A7) (AR wAN ztz}
ARg. 2 i fXIAE ¢ 4 2ge=z
I3 Fig. 7@9 2o =29 X9} Zze] 9
314 Fig. 791 BEES}H o] Alat Az} ol F4#3]
EFER e 497 Ak o] Aol T2 ¢
A& WA, 528 ARz} ¢kog Yol At
S @tk &, Fg 70)% 20| =2dlA] A3
79 FHAGE (15m)elA (-15m)E ¥\73L kA
Hr}
olgfgt Z7lo] AU UYL s, oA
o] AlFE L Aile] FuH GUIsMENA 2 A4S
B g don AMARE sdEn A% 5 A
"ok ogt ti71EE dEAldte] By, sz
AZE ANERE 0] 83l Fﬂ_fﬂr TR HHo

 HUsEEde SEE ENE 4 ot =3

}:M

y(N)

)
1
1 s

1

1

1

1

1

]

1

I,

I

1

1

i origin
Datum point ! (x=0, y=0)

memmemecmmecme e e e m e c e e ——— — x(E)
30-

Calculating
origin

Calculating plane

Fig. 8. The relation of position of road (inclination 30
degree) and calculation plane grid (perpendicular to road)

Aol AN A 229 Tz P4, 27
E2do] F5 2 1 =2 zhzte] a9
FEE EAT 57 vk aHE FACAM AREe
A FMAE, TtESE dFAHe HEhR
€ Uehiin, sheEdtel WA g 1Az oR
zH AZe] FER FA] 7hsdith

CIjMTE ZFEA: FEA e WRe®,
Z7] d%eA [EERARERAIrIERAEY
ge ot [FEANE & & Aok gEgezs
7EE, dd=29) Al e Ao s
e AR, Aikes dHe =], AN A9

_4

Agseltt. Egh, AeAY vixe AGH S 3
A 9eld 58 AL 20mAoME 2mitro=,
I oo Fegde] wiAAIA = 10mY] 7HE2
2 25 A9 we =271 of 7)) IS wo=

AMRLEE Fol7] 93 ALHY Z4xg A
TEOEEZ )Y mtEoE HoddS HiX
gy,

T2 e =221 A, Akt
He] e [EANY dHDACA Z dAg
o 2 Y] YABAE 2HoZE FASIH Fig. 8
3} 7

T2uido] oo AMNTH TR AL mz
= 3 =22 AR 18 za2ddda] AN
% 7429 Ag7E 10m, AR 2= E2u)d A

AR7RY A7 20meltt. =29 AXMARe
%il—t— T2l ANLR7IR Y $EARZ =4
gk ey, Addde] o A i, 4 £29)



22 75 QlE{HOIACUE

_I.:
=
rz

A £ Ayt gE Aedde =2
AR FHARE 008 AFEL 741&
BAYE YFsles oA AdGH 12 zﬂ*
oMl AE 10meE, AXGH 2= 20meE
g sty 229 Aague ZlEg 9002 A4
afa] Aatsict,

HAA M FUAsHA|, Aste] EuH GUI 3P
ANATE FAEW 2 AXERE 9] FHos
2A7Ae 4 9k 2 ARE AREAE ol gl [
B FEAE 20 AEE TS Uehle
A2 wxAdle] oz £AE FHeE FEE
FAS) =3 z7hzte] FACM A 229 FEY
42, Zzte] E2de Fr 9 O =2iE 77}
o] AdeAe] FeE BAE £ Utk 2HE &
AN HZSE ARFd®e] Fo|, 7tEEFS AR
me| FHAE VeI

;EJQ
e o > e

2 =

LA w2 109 AIAE MR 3
Agai, 2@ A3 TN ol
@ i Ay )9 adE SES AL
£2 Az FEAMZ A% )d P
Y7k A% Relet,

2RO NN E2wE t7)BE 52
T el elgse mzel YUV
ENEUT 5ol ohd m2) e i =
WLAANE & W, AHgAE AREEI
ﬁdal H GUIS 0183 A28olth. 53], 2 A2de
NES Bag RIS A ZRIBL ASI]
@ GUIRk @%Aw 2ol o2, ARz A

b, >
l-> NIO

_&

}

O

W e

083 T29| CPIEt tiSAAE HE 419

E oy 2igs 238 AR —’F AT &
o] A|2ES o]&al T2y el HMEVP} ozt
T A& Zézlfa 718k 01127%]4 g AR

I HalA A 4 Uk

AnkAQl Ei ok opz}, AEIHAR T B
29T 59 ES3 m29| HE iEME £ A
26S o]48 £ URS B A2EE g -
7b ok B3, A o9 AxRder dukde
Z AMEE CALINE 5% é%—g Hw AES 9
A= °‘°‘I1 71E e A e ARsak
HjEAl 502 FAslok o}»— _.,}xﬂ Zo| Yolglth.

o

s

SRR, 1990, 23 LB, 24(14), p. 3341

%?ﬁfﬁaﬁ FERRIL=, 1991, HLCiFCAI, ONERISE R 51
£ f—, p. 17-36

A B —, 1990, BN 2L IETIIZOWT, B
HA Y, p. 1427

AR, 1984, MEHUSOM LRSS MY 2 B
HAHE RS, p. 49-76

BAEERLT R R M T 22, 1997, iBEERLF R
BRTO>=2 TV, p. 1231, 219-227

AARERET, 1999, @IIRET LA XV b2=2TN, p. 1-
75

HAIRE R S ARERR SRR, 1993, SHRIUWE
BER= TV [MHUGETR ], SEFRR R
7—, p. 1879, 254-255

HA LA L 2RI F S EE AR E <, 1995, A
VU [ESEMEREHAN A A 1 KRS ST R WO RS
(19645

SHEERIRETE M BT, 2000, MRHEEA EFEEEH
%, A 2 it, p. 1000

2003 29 279 A3 A
20034 69 18Y ?Zkl A5
20039 79 259 Y7 A=



	JGGHBA_2003_v24n5-0043.tif
	JGGHBA_2003_v24n5-0044.tif
	JGGHBA_2003_v24n5-0045.tif
	JGGHBA_2003_v24n5-0046.tif
	JGGHBA_2003_v24n5-0047.tif
	JGGHBA_2003_v24n5-0048.tif
	JGGHBA_2003_v24n5-0049.tif
	JGGHBA_2003_v24n5-0050.tif
	JGGHBA_2003_v24n5-0051.tif

