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Abstract

Air pollution and traffic noise from roads distributed near residential area has been a major
social problem. In this study, an environmental pollution map for a residential area of Shihung-
city was made by an expectation model based on hourly traffic volume change. Using the result
from the model, a plan to reduce population in the residential area was established. The result
of the modelling is summarized as follows:

1. At peak traffic hours (18 o’clock), 301-500 degree in hazardous and d,5 degree (25% of the
residents are suffering extremely from the noise) in noise pollution were predicted in
Jeongwang Main Road in Shihung city.

2. The calculated critical pollutant standard index, PSI showed the air pollution level,
especially PM-10 high enough to require re-entrainment.

3. It was expected air pollution would extensively extend over the area distribution of each

degree. However, noise pollution problem was limited to the area near roads.

Key words : traffic noise, hazardous, dos, PSI, Simulation, Air Pollution
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Ly BPy©ll t-3-3k= PSI %k
Iy, BP1,ol t-8-3= PSI %k
PSI #k = max[l,]A17]1L Sltt,

Table 1. PSI Levels and Its Implication

Index

Values Descriptor | Color

Purpose

Convey positive message

0-50 Good Green ; .
about air quality.

Convey message that daily
air quality is acceptable from
public health perspective,
but every day in this range
51-100 | Moderate | Yellow | could result in potential for
chronichealth effects; and
for O3, convey a limited
health notice for extremely
sensitive individuals.

101-150| Unhealthy for | Orange | Health message for members
Sensitive Groups of sensitive groups.

Health advisory of more
serious effects for sensitive
151-200| Unhealthy | Red | groups and notice of possible
effects for general population
when appropriate.

Health alert of more serious

201-300 very Purple | effects for sensitive groups and
Unhealthy :
the general population.
301-500| Hazardous | Maroon hezltlll.w gs of emergency
conditions.

MODERATE

VERY UNHEALTHY
Legend

HAZARDOUS

Table 2. Percentage of Residents Affected by Different Noise Levels

Expected Noise % of Affected Applied Level
Level (dB(A)) Residents
50 below 0 d,
51~58 5 ds
59~63 10 dy
64~70 15 dys
71~74 20 dyo
74~81 25 dos

) A-8-539 de damage?] to|n], s2= Ta7} 4l
TR0 HE (%) ofw]Rttt.

5 g7ke7)7t goldt Holdt, whekA, OECD=
s e] ZAATE Z3sle] A2 w9} v]a|u

L Re) HleRre] RS okt 2ol A

(20035000
A1 Eel7E Algh R BlE
Ln: &gk
50 @ TBle] 71EA(ZA Tt Al
B ANER] o= 25 5)
6.7: [ 0~100% Aol WES 7]
ek A%

1=

o7

—

3. 07| 2EE 7|H MA

= Aol A A e Hstel| whE i)
Gk AdI5sH] skl EPAS] 534l e AU
aste] A7) @ @182 o FEE A5 4
2l & ISC3(Industrial Source Complex
Dispersion Model Version—3) H@% 7|wd
9l ISCST3(Industrial Source Complex Short
Term Model) & ¢&2 & A4kt

VAR 20050 UAY AzF Az
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EflojzA =ARA|, ddEzL Ak, ,
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SoundPLANOA = &g955 919 thget 9
SAle 2okl Qe & AolMe SEREY
RLS90-2 A& s¢ict,

RLS90E 7 719 &2 mdz H-45 o
4| S Y& (The Source Level LME)2 1F
At tisf 25m oA AH, AHEo] 4mol
Aol AFEE dA&ert. a8 AG R (The
Propagation):> 30l 9] &5 93 dlS3ith

S22 H(The Source Level LME)

Lm E= Lm(25, basic) + CSpeed + CRoaa’Smface + Cient + CRef

71X Ly,(25,basic) 584 100km/hr, EZ
80km/hro] & o & 249 olATE =22 o
dufj o] Ag ol thEat Zo| gttt

L,,(25. basic) = 37.3 + 10log(M X (1 +0.082 X P))

0471*1 M2 AHE A EF(tH/hr)oluh, 443
FHADD)S Pﬁh_ Pt 2.8ton®] H= E

4 Hl o i},
'J‘E CRoadSurface{-; i]ﬁ‘o’] Z‘OS%’,
ukate] Fato] o

JE

CSpeed— X]—
Czent\— }'ltq"l ﬁ/\]' cRef*‘ r’]'
gt BAAjo|ct,

M E(The Propagation)

Lm = LME + CSectinnlengrh + CSpreading + CGmundahsm'ptinn +

CSz‘reening

A7 Lype =99 GAE R H
CSect}on]ength\— =279 10]7 CSpreadng‘
'4 Q‘ﬂ’, OGrounddbsorptzonJE‘ A L2 7149
0 CScreemngL- ”"Hﬁ"ﬂ —*]?:5; 0352}01] _4?5’1- =23

oJt.

N of UIO =

AYAE Bo] AFA7} Hu, o]F 234]0] A
FL Holl A0E ZAEY I, WEF

Table 3. Daily Traffic Status on Jungwang St. in Shihung City

No. Cars (ea/hr) Velociy
eloci

Time Truck
5 (km/hr)
tol | Car | Bus Small | Mid |Large

08hr 1,668 |1201 | 67 | 267 | 67 67 | 54.8

13hr [1,620 [1,166 | 65 [ 259 | 65 | 65 | 568

18hr (1,944 |1,400 | 78 | 311 78 78 | 513

23hr | 951| 685| 38 | 152 | 38 38 | 658

2) A7E 2ETF Welol 2 of|n e 23

2 dFolMe A= “5‘301] gt di7) i%j%él

2 95
A1 A4 9 vl= EPA 74]’35} 5=l
o

Table 4. CO emission factor for different automobiles

Pollutant CO

Type Emission factor (g/km) 2
Car Unleaded * 05.759*V(-1.1804) 0.98
Taxi * 232.52*V(-1.2534) 0.99
Bus Midium * 16.937*V(-0.6203) 0.90
Small * 3.331%V(-0.386) 0.87
Truck | Midium * 30.701%*V(-0.6688) 0.99
Large * 44.229*V(-0.7411) 0.98

g Sfsh 25k 2 L ol BT

3) AP LR e 20061 99 12 AX| 24} Al
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Table 5. NOx emission factor for different automobiles

Pollutant NOx
Type Emission factor (g/km) i
Car | Unleaded | -« 7.4128*V(-0.803) 0.97
Bus Midium * 30.015*V(-0.6054) 0.98
Small * 12.86*V(-0.7046) 0.98
Truck Midium o 2544.224*V(-0.5514) 0.99
Large * 82.397*V(-0.3783) 0.98

¥ V1 Average Velocity

A7 A LAEE WET A AT detoluR|7E
A4, 2001.

Sl 3 S0,9) HEASE ARLu|FES 3
sfof 49, faiufefel ﬁ%Oﬂ% o
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I
1>

3 e e Bt WA BEEA A

Table 6. The Fuel Consumption for different automobiles by
Vehicle Speed

Engine Capacity| Velocity | Fuel Consumption
/Car Weight | (km/hr) | Emission factor (g/km)

* 0.01740V2-2.4558V
+135.42

« 1371.6V 0418
. 1425.2v°075%
+ 1068.4V04%

Types

Car 1.41<cc<2.01 10-130

Bus urban 5-50
Weight<7.5t 5-60
7.5<Weight<16t|  5-60

Truck

Table 9. Amount of Flying Dusts Calculated by Traffic Size
on Street

Types Light | Small |Midium | Large | HGV
Weight(ton) | 1.0 15 35 35 3.5
AT Silt H8l : 0.36g/m?

H 22 =2 Silt T 0 5%

B ZAE g1 SESEF D 10%

A7F Q-4 1160'(1991 1996 H4h)

Az o049 ] o 9B jE ALY Y T
Hebg A4, 2005.

TNefa

IATRO| WZALsE T2RW Silt el
Bt A2l gHolH, offjoll AIAIE Alof ofste
A ET ofgf o] A4l US EPAC]A Zﬂ*lﬂ 2]
2 TSP} PM-109] thste] M2 wjEA 4
APgstol A88tes okl Qloth HdaAeS HOﬂ
A Al AT

Table 10. PM Emission Factor Calculated with Flying Dusts

2o o rf ol

Z}& : CORINAIR, TEmission Inventory Guidebook
1999.9.

Table 7. SO, emission factor Calculated for different Fuels

Gasoline : SO,(g/km) = Fuel Consumption X % X2

Diesel : SO,(g/km) = Fuel Consumption X % X2

g 7] edEd e 2744 2000,

Table 8. PM emission factor for different automobiles

Pollutant PM
Type Emission factor (g/km)
Car | Unleaded 0

+ 45 > :3.6875 * V A (-0.7805)
* 45-100 : 9E-07*VA2-0.0078*V+0.4259

Small | « 0.3646*VA(*0.2444)

* 55>:2.962*VA(-0.5834)

* 55-110:6E-08*VA2-0.0105*V+0.6703
Large | * 5.9671*VA(-0.4199)

AR AR oQEd WEY AT AR 7|E
15191 2001,

Bus | Midium

Truck | Midium

E = k(SL/2)0-65(W/3)L.5

E: "HAEA = (g/km)

k: BAA4 TSP} PM-109] tisle] th2A] 2-8(g/VKT)
TSP — 24g/km, PM-10 — 4.6g/km

SL: =29 Silt 25} (g/m?)

W: B2 (ton)

R o A = = i i R e
Hed A+, 2005.

H71ededd MESEE sl M B
HFAA8A)O 7HE B2 A2 A El o, =
HEE 18A19] CO 0.82595g/sec, NO, 1.07210g/
sec, SOy 0.02427g/sec, PM—-10 2.02837g/sec=
e

T, PM-109] 49 AR A 92,897} v
AR ofgt ko tehon, olg £ o
RS A9 ARAME S0 ©e Aere] 1)
& woke Ao Be A9l WA
Aulaho] F R 24 fele s vy,
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7V R 2005WE A AE *]7“41‘*‘ 7]
*LX}EVVW)E ol-gstlen, A 9e 50m
x50m & 92871¢] AZH2,320, OOOm2)§ T3t
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7] 2ess gl A5 7—? S HEAY PSI
FA4=(sub—index) & AMYSIL 1 5 HdighS 2%
L oHERLS ZodEXR ‘(cr1t1cal pollutant)=
AAELo] PSIZ AMYeE Aat= Table 129} 2t

PSI AP A} 2 8E2 (critical pollutant)<
PM-100.2 A 2pFE3of ot EH71i°ﬂ?lX} 5
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a2 SR g —/F Atk
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Table 11. Air Pollutant Emission by different automobiles
(Unit:g/sec)

Types CO | NO, [ so, [Pm-10

Car  [0.36589]0.14012|0.00466|0.00000
Bus  ]0.04928|0.06952]0.00509|0.00004
Truck(S) |0.09902|0.07542|0.00570|0.09191
Truck(M)|0.07356|0.12974|0.00143|0.00679
Truck(L) [0.07934|0.47365|0.00314|0.02633
Subtotal |0.66709|0.88844|0.02002|0.12507

Auto

08hr| Car - - - 10.64617
Bus - - - 0.23506

Street Truck(S) - - - 0.26380
Truck(M) - - - 0.23506

Truck(L) - - - 0.23506

Subtotal - - - 161515

Total 0.66709(0.88844|0.02002 | 1.74022

Car  [0.34063|0.13222|0.00444|0.00000
Bus |0.04680]0.06607|0.004870.00000
Truck(S) |0.09485|0.07142|0.00539|0.09005
Truck(M)|0.06975|0.12331|0.00135{0.00172
Truck(L) |0.07504|0.45381|0.00299|0.02519
Subtotal |0.62706|0.84684(0.01904|0.11696

Auto

13hr] Car - - - 10.62758
Bus - - - 0.22830
. Truck(S) - - - 10.25621
Street
Truck(M) - - - 0.22830
Truck(L) - - - 0.22830
Subtotal - - - 1.56867
Total 0.62706]0.84684|0.01904 | 1.68563

Car  ]0.46102(0.17220|0.00566|0.00000
Bus  ]0.05983|0.08433|0.00611|0.00079
Truck(S) |0.11839(0.09221 {0.00699|0.10540
Truck(M)|0.08960|0.15737(0.00175|0.00823
Truck(L) [0.09711]0.5659910.00377|0.03155
Subtotal |0.82595|1.07210|0.02427|0.14597

Auto

18hr Car - - - 0.75309
Bus - - - 10.27395
. Truck(S) - - - 0.30745
Street
Truck(M) - - - 0.27395
Truck(L) - - - 10.27395
Subtotal - - - 1.88241
Total 0.82595(1.07210]0.02427|2.02837

Car  |0.16807]0.06897|0.00246|0.00000
Bus |0.02508] - |0.00268|0.00000
Truck(S) [0.05260| - ]0.00283|0.05480
Truck(M)|0.03711 - 10.00071|0.00000
Truck(D) [0.03950| - ]0.00163|0.01390
Subtotal |0.32235|0.068970.01032|0.06870

Auto

23hr] Car 0.36841
Bus - - - 0.13402
Truck(S) - - - 0.15040

Street
Truck(M) - - - 0.13402
Truck(L) - - - 1013402
Subtotal - - - 0.92087

Total 0.32235|0.06897[0.01032|0.98957
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Table 12. Example Calculation of PSI (AM 08) 100%
NO TM of Coordinares PSI x
X y | COINO,[SO,] PM-10 | Result o
1]174900 | 427250 | 0 | - | 0O 53 53 g =
2174950 (427250 | 0 | - [0 | 54 54 o
3| 175000 | 427250 | 0 | - | O 55 55 as
41175050 | 427250 | 0 | - | ©O 55 55 e
5175100 | 427250 | 0 | - | O 56 56 ™ — = B =
61175150 | 427250 | 0 | - | O 57 57 i 8hr 13hr . 18hr 23hr
71175200 | 427250 | 0 | - | 0 | 38 58 me
81175250 (4272501 0 | - | 0 59 59 Figure 2. Space Profile of Each PSI Level over Time
9175300 | 427250 | 0 | - | O 60 60
10 | 175350 | 427250 | 0 | - | O 61 61 A "7} Alsk Zulo] ule () E 7|20z AH
11| 175400 | 427250 | 0 | - | 0| G2 62 o HaE He TL'i &) - _]L“ e
12175450 | 427250 | 0 | - | 0 | 64 G4 kAl d0O~d25% 67) T3 E a5kt
13175500 | 427250 | 0 | - | O 65 65
A0 XA Ol Zd7lE A
14175550 | 427250 | 0 | - | 1 66 66 (3) AZRAUXI= 2 A Zuk=zA
15| 175600 | 427250 | 0 | - | 1 68 68 7+ A ALwETo OIS ARE TETH(Arc
16| 175650 | 427250 | 0 | - | 1 70 70 . o ola= ,
o 719 MR E ZAIT Eolsk
71195700 [ 427250 | 0 - 1 ) ) Vl(—3W9.O)E ]o O]'O:] EH ]iD—IE = o-_"]'_o =2
18] 175750 | 427250 | 0 | - | 1| 75 7 AAE B0l 558 A4S Agsto] A ZE} shglrt
19| 175800 | 427250 | O | - | 1 77 77 TETF Wl t2 ASTET AXAT =2
20| 175850 | 427250 | 0 | - | 1 80 30 - B
211175000 | 427250 | 0 | - [ 1] 83 & AN o dgs S Bolal glo] Bt =
. : : : 2ZH QA AU oA ASYFe] F ALR g
2 goon, |47 Het £SEEFE Y 42
o= =
H=
B

[18hr]
Legend

B Goop
] mODERATE

I UNHEALTHY for SENSITIVE GROUPS

B UNHEALTHY

I VERY UNHEALTHY
Il HAzARDOUS

Figure 1. Result of Modeling of Airpollution over Time
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Table 13. Example Calculation of Noise Level (AM08)

NO TM Coordinares Prediction of|  Noise
X y dB(A) Level
1] 174900 | 427250 40 dy
2| 174950 | 427250 40 dg
3 175000 427250 41 dy
4] 175050 | 427250 41 d,
5| 175100 | 427250 2 dy
6| 175150 | 427250 42 d
7 175200 427250 43 dy
8 175250 427250 43 dy
9 175300 427250 43 dy
928

Good(Green) ¥ Moderate(Yellow) S5
3} 9| #|3k3L Very Uuhealthy(Purple) 55 ©]
Ao, mEko] 2747} GARE ElS Holi Ao
=59t} Uuhealthy(Red) 552 7249 vz
At HELE Kol Qe Ao R g St}
A3E 5FY A wswF el i HaErt
S U ANy o= EH”‘TU}E] Azt
gl gk &

I-ﬂJ

o d255E@ a7t Aet FHe HE 25%)
OI% AOR oZEo] Wzt SoA A7 9%
o] & AL & Yeyitt,

53], t7]1 249 79 PSI 24 1AS] vl4kdA]
o .43} PM-10 3ol tiaiA] Azhget =o] 2
AOZ Ut ol d7|edEd wiEA
5 o83 PM-10 Wi&F AP A A5t v
7kl o8t PM-10 Hi&TF 710182 7.2%° 13
HHH, HlabA A 93t 7]of&-2 92.8%°0 °l5=
E_gﬁ/p-] o) /\ o] o:q ;}akoﬂ _46}- 1:]]7]3@ ;qﬂ&
FlafAl gol A F4Iskar gl B ARR] gt

o
_?L

[18hr]
¥ AAoR FAE A 9of AT AE 1EAE I

Legend
T 43 Tjsi) Als 2] vl 0
T les &5 T3l ek o) vl 5%
[ a0 28 Ta)7p sk 2119 8. 10%

B a5 &g g7} Algh F919] vlE 15%
B oo 22 TE)7F AR ERle] ulg 20%
B s &S a7t s R0 Bl 25%

Figure 3. Result of Modeling of Noise Level over Time
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Figure 4. Space Profile of Each Noise Level over Time
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Legend
I Gooo hag TB)7E A Rl ulg 0%
[ mopERaTE ds2x Tel7h et =119 Bl 5%
AT I 40 9 18 10%
I unHEALTHY disxs 937} A3 =19 vlE 15%
B Ry unHEALTHY  doodS TIElI7E Al FR19] HlE 20%
B +~z7R00US dgsed TSl7F ARk 919 Bl 25%

Figure 5. Prediction of Environmental Pollution Level over Time

deiMe SEed FEAE dAstel AREelA
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Profiles of PSI Level Profiles of Noise Level
(Traffic Amount) (Traffic Amount)
P8 B RO AR T S )

- L] o 4 L]
s am, 0f ome T ‘o :;
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= s - n 2 o e e
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Profiles of PSI Level
(Automobile Velocity)
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Figure 6. Profiles of Environmental Pollution Level according
to Traffic Amount and Automobile Velocity

o !
oZ
o
mlo
o o
)
jf_l‘

2,
ek

P
o,
I-ﬂ
HU
_\,L
D)
o]rl o[rl

=)
mlolv
r°f‘
o
_2
%0,
¥@
_:L
[
4
-
H
il
-
oY

PSI ]-.— 301~500«] Hazardous &+ (Maroon)
3 AEE SF dys FEE 7 A FHlef vlE
25%) EO] Ao o &Eo] fgAo mA=
odgko] 2 Ao @ Ut}

PN = HAFTUYRZAE AldZFolm, Al
PE AL I Ags 2 o 28
HASYARA AoR dFuss o8k

UE9 & - B A EE F 38 At g
A=, 2 MAFYR

g
2 olgA 9 B o]0 g W AT &
o
[e]

o) wdEo] AT B A2 AR
o] aayeet,

B A7e @E el U Y7 @ A0ES
ARl WAL GaE 7|EoR A5sstel vy
Azkefell ERA oA o] £SEE 417 ool 7}
eSSttt web A7149 ke 5



o
<t
rict
o,
iz
=
ol

> rlr
1
o>
)
=
)
N
o=
B>
o
r Il
o,

=
o

Ao
o
o &
HTomeh g
s
30
k1

1
©

o rr
:\.‘z
:d
O

R EREEEER
n X]—,—E WHabe {3}

= v o

rr

i
L2 g0 b oo

i QekeBe s
1 d

2. 9i70| 34| U &5 ool

2 ATE mEYS B o] L £2ES o
S ARE U BROGNEE FHAL PHE
2 AAsH Ik, wrebd Aol B3 Agan
o i vhA) ohm ik EF, &g e
o 9 40 Thobet QRS wAIE Aol A
F9 AYFAYE e 20| nE A=Ak
NG oA} oEIth WA, EAIA wsolg
A8 B FHS FHOR A U5S Flol
Hrh 3ol s A7) B SPUIAE Bt
sha mdy Avnere] Mg Fa4 Enel Az
o sl 712022 28 Akl sl

A4 FYBAYLY W AR U7 E ALY

2
Y
&
~N
Kuf
il
N
oy
23 r

9710 HEAS A
S ] R Rotl 48R o
[ 7PN AT Sl AT, 424

7

ol A *12 A“’lf* qul 3101

o9 AUAZA 2] A= AZA, o
dolg E3ke 71440l Be 5ol ﬂaom o
AT Aol that 2 i wEY %
A} A AR A 5 BT BREAG AN
B EAS 9 mee A8skm Ao
R4S B 2o AE

2 A7F xR E o oF st

11-_?__5_

Sk

WA, 1998, AF) SAE BEGIRe] 48
= muo] Hmel T, BAAAE AT
o|7]& 9] 291, 1999, PSI |83t A=A o

14 7, A e, 23,
A8 oA, A8H, 2002, 2, AR
1 g57g0l EP FAA Y H7|ed=2
ot Pk AT, HA=E - =AA
Qiﬁzl 37(1), 137-152.
Hhgel, 2001, 21417 & - AE S H Y
6]—5‘L§]—7ﬂ1—1;<ﬂ_1§7]-04?-
ARA, 2004, ASA] AMIEA] Aol whE gk
W W71 g Aokl wgt o
T, A7 e AT,
717]&4 ;q_,__j’ 716‘&24 2007, 8, 7199 =23
3ol o7t AR AX] 2 7ol et A
T, S gFE7ekeA.
o|5i, 2004, AHIEHA SHEE] ot v7] 2
gk ALPolo] TR Bk R
A% FH0), AUtet Al
olslg, 7R, ULE, 2006, 2, LEAAA
ofF HBWE U799 FF AGFNH
T4 ASEIAEAE FH0R), B
FFE7rerR] A 15(1), 23-33.
FFshn, ERREAS o] et
£, 2004,
THEF AT, olFedd t7| A= ST At
7 s e, 7| A w7 1S 2006,
2005, AlZA] FAAE, 2005.
2020, A1SA] A7 A= (], 2005.
S5 2005 $H4-5A A%, 2005,
Federal Register/Vol.63, NO.236/Wednesday,
December 9, 1998/Proposed Rules, 1998.
United States Environmental Protection, Guideline

27
&

55 0

jinss

Al

HEJ'S

re

AT, e

for reporting of daily air quality-pollutant
standards index (PSI), 1998.

Z|IZEIAES 07.12.14



