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M X SR IR AL  RR E , DAYE AR (20028 RN Ze P o8 B8 o WF 545 SR A5 H A0 A0 G 22 L 381 B
AR i S B, L) R a0 M R, O b R BRS  BEAH 22 20dBRA B 4y
JiI ] HCadna—AMISoundP laniE AT M F A 5E 1K) & SRR, SoundPlanZ Rt &h JLik Ay v, BLECHIEZ
iR 22 B TE3ABLAN o ARBTG5 IR, R v B OV 100 8 U L B, Jo M 5 B R fie
Fz s, AR EE N AIAT 1, 22771, 528 Ko #FHEF AR R IESZ, 6 m i B 2 Lt
s (1L M T 308 A

BT SV SoundPlan; Cadna-A; MEFlgEE N MG E

Noise Impact Along the Taiwan High—Speed Rail
Yao-Te Huang' Kang-Ting Tsai’ Min-Der Lin"

('Dept. of Environmental Engineering, National Chung Hsing University, Taichung, Taiwan)

(*Graduate Institute of Rural Planning, National Chung Hsing University, Taichung, Taiwan)

Abstract Although Taiwan High-Speed Rail (THSR) has installed metal sound barriers along
noise—sensitive areas, many residents still keep complaining about the noise, indicating
that the noise problem along THSR is an emergent issue to be investigated. This study
assesses the noise impacts along THSR, and evaluates the robustness of the noise reduction
strategies and control regulations. Taya Township of Taichung County is employed as the
study area. The investigation range used in this study is within 200 meters along both sides
of the THSR. The results show that when the trains pass by, the Lu. has greater impacts
on upstairs residents, and the noise may increase over 20dB(A) than the background noise
level. According to the questionnaire analysis, areas within 100m away from the track are
regarded as seriously noisy districts, and the noise—exposed population is about 1,227 to
1, 528.

Key words Taiwan High Speed Rail, SoundPlan, Cadna—-A, noise—exposed population,

questionnaire investigation
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PSR R, (RS T A R B R IR M RN A TR, U S VAR AR I
TR AARE N Sy, Blba B IR ARG O B . SRS ER R T M IR 2 NIRF 1 e
B (Laeo) 5 {HE iy SR IHE IR P e 5 SRS SO A 22 0 2, HLDUMARMERLT MR S, KT SIRY
AR BT 7 2R E . DRI, BR RSB SREARAE N e S e K i Rk (L), AR BEREE T &
MR B, AR DB S o A7 DA ], B S B MO0, G BRI A A
HATHL, SRR BIaET L 2%

AFFELL G PR KRR 2], AR G b2 vaab Ty, FOARE 748, PRy REsh, dbEtidf
BRAHAR, G R B G A, PR R AR, MBS RIETE (BI5E, 2005). KAEMRE Gl
2RI, T REAY 2532, 41177 A B, 20084E48 N 11894482, 321N, HL#4r 158135948, (&
TITBUR, 2009). FZEWFFUMLIE 2955 LA AR LR, e 2R A, A AT EA R MiE
BV, HPBE A, (H S AR A D3 g L B RE .

AW H A RTAL 65V s SR S A VY AR RS I e S 52 8, RAY H i v B AR 1 e 2 97 R e
it S e R AR A, M DR AR A R IR R, DA R IR A A i
T Ll S R 72X, ) P et S BRI LR e b A e 57 10 588 e S 0 B i 1
2. WRITHE
2.1 B

KIS 53 AL FH N 2k B SoundP lan flCadna—A, I pN IR #S 204 T BU FR AR A 20034E A 1
[ G S T e AR AT R R | v a0 P, e A\ 2 80045 (D Rk (2) §i (3) ik (4)
HRE (5) AkHLL (6) WUBEFRAE (7) BrARJEAT (8) Mtk e (9) WMLIERE#E (10) WL EE (11) =2
PEB (12) B8 (13) 28 0, mIAsEEE H i & B LS AR AR T RE I 58, M ASE R R 5 i 1y At
R
2.2 BigGgEaE

F 7 P30 B (1 My R LA T B B T 52, DR AT 7 A P4 90 5 ¥ v B R, B TRC LI A0 Bk B AL B
LA R S A B A AR P A o e S AR U ] = A T T S st e — B S RS, st
WA ZEE 6, DAREOR B < VBRI o W o R B B v o R 2 R, PR P o S SR 8
538

AT IR 6 185 o SO AR IRp 2 T 2 5 28, T SR 7 7 ARy, B AR ] P SR i LTy A
Wy, 7 WL P AR 200 28 JUSRE [ 1A, U FR A 2 0 K B L SO 550 88 2 B BB B L)
EIHA SR, R RE S ENE R SRR
2.3 MERA

AT e A B R Ay, AR AR O RO D B 2 R, AR AT
18 B A AR A S IR e, A RS ULE T RR R s s AR e R A e, A s R
T 22 QRPN S R R B AN, PIMi L Ler (1974) 35 o J5 BRI 65 7y FLIKE, 8 757
¢ i L D6 ZEAE — 8 RCAIN B DAAS AR IR 7 S d e i i, AEAR S0 5 rh 9 35065 79 4% il /= 85200
AR SHEFCA bR, A DA e S AR P (1200 24 RN

MG ERIUE P iR, AR A B ) s AR B ), AN R A5 AR, s
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HIARRERGENE, Hhdasd NRHRT, AR A200993H%5H.

ARG [ SR AR s RS AR | AR 2% N S 5 7T Y AT B SCRR (Chen et al.
2007; S, 2008), FEALE TR A EYHAE PEEORE ] B[ AU A B S IBERT AR ) R AT
B30 FIFE ORI T MR M B A M S E A R R, R FL IR s AR R A
o BR3P 5 (B e 2 2 S S2 DA RS2 5 B R, WA B i RS TA M G I AR . s 2
BT Y SRR BT, ) 3K 5 AT SCRR 7y 29 F 2 JE—AID (not at all) . FHfUV (slightly) .
Wi (moderately) . 1RWD (very) LA AEH WD (extremely) (Field, 1997), A HIiE SRR /232 BT & il
TORME S A A, I A Tkl LE i o A P AR BA PR, PR o8 1 2 A o S A e 1 B o R 3238
EAAHRT G o
3. AR
3.1 BREEMERER

AW S B B, GE R R A3 N, A i S ML B 2 4 I R I
sk, S P L o P T G ) A B R (R WL () PR (B L, LSRG T 7 S50
Lica o 111 iy SEATEL 088 0 25 B 2 PLTE,  AS I 8 SR FE B A 22387275 km/hr 2 i o

S IS A 0 2K 4 JB B e 2 — MU R, AR 2 M G 4 7 PR L3 257 155m 2 i [
W, A RN R IR 0] DL BRI . UT L Lo 255 (K3 1 74dBIE D FEK 22 69dB,
A LA WLIE 10024 RAE 553 5 FII10028 RN I I UL e e 2 {ELAH 22 £92dB™3dB, 1711004 A2 ZE(H A
1dB™2dB. M i S0 3 PR 2 A 2 MR i, ZE 1008 N BB i@ 7dBLA I, H 4 15dB 2 3% .

R EEREUE S R BRI

B () T —— HREE | REME (dB)
Lauax (dB) (dB) IE | =

25 74.3 72.7 65. 9 8.4 6.8

50 72.8 73.2 66 6.8 7.2

50 72 69. 2 58. 9 13.1 | 10.3

83 72.5 69.5 57.6 14.9 | 11.9

130 68.9 68.6 64.3 4.6 4.3

155 68.9 66 62. 6 6.3 3.4

A AT N2 < B I e R, AR A B LIE 257 75 4 RO AR AT e ],

SRR, A S B B 25 2 UK, SHE IR IR IS RAY3B, R R R AR P

KEREPTE. BEAh, ORI I P A AR M R AR TR AESABLL b, P A IE22dB, LA I e
4RO AR, B < R R DL T R SR A 28OR

F2 EREINA SR IS RO E S B
SEHL BEREE | WEME D
i Lazax (dB
B (m) Lon(@p) | W Lu(dB) (dB) EEL | Ew
25% 74. 8 69. 4 52.5 22.3 16.9
25% 72.4 67.9 50.6 21.8 17.3
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5% 71.9 68. 3 62. 8 9.1 5.5
110 72.4 68. 4 57.8 14.6 10.6
AE: RN NS R TR

3.2 MEE A R

AHIEFT 53 TR BB 5 A AR L 2 L S5 T M 2 TR ASE LT YRR MR AT 08, 5 R 08 R
3.2.1 LuREFEZBREAR

SoundPlanFlCadna—Ap A5 32 BAK PR 48 B 85K J5) Schal 103F2 2, Mg 5 3P FEHE AL 12H
B Lo P A SNHEAT IR . TS0 SRBS P HOCRE P 58 1 B e (1 2 R 22 B A3 dBZ N,
Py R B ORGP 2 K, MECadna—AT i IGAL I 0, 1TSoundPlan )R 22 IR 1dBIN, #iCadna-A
T ARG o P TR B EAME 2 e an [ 1 7S, [ SoundPlan il Cadna—A [ AL 45EH 43 i1 LAS BLC
REZ.

58
57
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@ 55 -

g

ﬁ 54
53 | —e— SHEHEHE
5 —a— CHEBE
S —a— B HIE
51 :

25 50 83 130 155

FE B (m)
Bl YL M RO HR

3.2.2 LuaRHHEZHBLER

1A SoundP T anfbi 5 22 W 754 14 2 Lieer  7E BUHR Lanan 2 B T80 38, H0SoundPlan Lie
KiLawas M 7ECadna—ASy, RN Ly AN LAER . 45 UK, SoundPlantbifftZ Lu.[FIaR 2
KJ{ELdBLAIN, [ffCadna-AZ s 22K, HAT il 2 i, RS 2 0 il s s 2= A7 I s v o
WU B P 2 L an s 2 T s
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3.3 MGHAESR
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EAT I L, DNLAB Oy (RIS 5 N AN e 48, DRI R S A48, (DA R 45 29930
Jo I B T A5 TSR DL, 520 SR A% 6 VB v S e 7 W B W R, SR AE Y
Z M rEE L, MR B K AR, (HBA SR AR, T v U A R ) A A

i

A SZ B2 7S 6 18 S & TR B 0 T, (AR KR il S8 26 A RINZ 25, iRy
CARWE” Je “HEHWD” HFAN50%522. T3% HIZA NGBA “AWE”, w] LU H IR S 52 R R
B M A SR 2 . BRI EE25 8 1008 )N, Ak N2y “ORnb” 2 J%IE,
T ) ()2 i 2 “ AR WD #4532, 65%, LLERRE25 A RONFIE S, n] fe B v 8 m JE % BUB + ) H4
PEEARAA R, R B AR ) s B . AR 10072008 RN C 65238 o) “ B
Wh” 2 JRTE, M RS 2R TERIAY T AB%, o i S L e e R LR AR . A, A
T FUIR I b 2 2 SR e AT R B N D 20 AT, SR IR25 0 RON M 3 o i o 2 Wk, W N DA
3177371 2571008 Rz S 4k, HlgEE N HAH91071157 A,

4. #haR

KRRV AR AE PR =825 28 IO ], A3 2 L 2 74dB;  7E BT 2R, &mt
HFMME23dB, RIAT ARG i i i RO RO, HL i S M A 0 IRy 2 oy S e R W, B
SOE IR AR ZE20dB AT R R I L g, LR SO A
B BRRE1E 2 &5 H SoundPlanii A2 Lue S L AR 5 A% FE A 2 308 FHT 1, 3507 4% U185 2 P
LEC BRI AH 223dBLAIN s 1fif Cadna—AREM AL Lacon PAN TR, (A FOHIME A MIAS IS DL, 10 82 L ¥
e, CAREEES0 0 ROUAIN A A 2 SRR, SR ZEAELABLAIN, B8 2 I A I L AT A5 2 R0

R A A T 4l RSOV B, i v S A R A7 SR S A e B e A R e o IR R K
AR, B AR IR E LR N, H 6 v e B R R R R AT Dt ey 2 L, A
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ik FRnE SRR MREA
(FPEUREIRIE TSR, W, &)

OB AL S AN R BT Y A SR BRI AOR . A T RO SR B A AT L
Hiv e FEINO S I S AR 2 RS 8, AR A s BT 8 e A o ot 4 AN [ R B3 2 S 4 Bl AN 14 PR
W, WLAKEMRELAES (artificial neural network, ANN)#RESAS[F] B BENO R AN & Bl B4 2 BAMA,
PATERIZENO R 73 731 251 0%, 30%. 50% 52 70% I, A7 1Litth [ 2= BT 48 SLAA 2 S8 4b 20 WFU&S REUR,
ANNASE 2 1) 48 5L A TR RO DL RO R A o A, A NOGJR R SR 38 ] A4 S A 0 o 1 ¢
A T) 308 R FEINO MR A et 2 Rk S8 HE TS AT 2 A AT s T L, 0 L /N IR Z NOR AN Bt /b, S B4
SUAIREA IR 2R

BgT: S AR, JEMAAEE. mTIU R R T

Assessment of the ozone reduction strategy
using artificial neural network

Yung-Jie Yang Pei-Hsuan Kuo Ben-Jei Tsung Min-Der Lin"
(Dept. of Environmental Engineering, National Chung Hsing University, Taichung, Taiwan)

Abstract According to the results from Air Quality Monitoring Network of Taiwan
Environmental Protection Administration, ozone and particulate matters are the major air
pollutants that worsen air quality in Taiwan. In order to understand the influence of
transmitted NO. on the ozone of Jhusan township, this study used Gaussian trajectory
transfer—coefficient model (GTx) to calculate absorbing amounts of NO, during different
time periods, and then employed artificial neural network (ANN) to analyze the relations
between NO. absorbing amounts and ozone concentrations. The variation of ozone
concentrations under four NO, reduction rates, namely 10%, 30% 50% and 70% were also
predicted by ANN models to evaluate the effects of NO, reduction rates on ozone
concentrations.

Key words Ozone, absorption, artificial neural network, Gaussian trajectory,
reduction strategy
1. W&

AR R I 53, 2 it 1T 5EY) (precursors) —s ALY (NOL) B AR H e
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@A) (NMHC) , KR — R A RS S JETTAT A2 ) — s ey, S AR DR B AT Rk B 48 AL
PE, B AR, EOREY DL R ERETIE A R RO SRR 8 o SR 25y 4 ) B R AR UK
PER 2 HTSRA), ARATAT 28 T AR AR R R U i i e 2 iy R A P o ) 2, AR G, AT
WA AR B (artificial neural network, ANN), I&MEC = WiHLEME AL (Gaussian
trajectory transfer—coefficient model, GTx) FRad 4R ) 5420 BT BRAINO B A 6 V8 B BLRAT
L [ PR S A I S R, G RT L IR S

2. BRI
2.1 JEeh A

AHHE A FH 1 LA TS X 2 (3 R B 28 A % (back propagation network, BPN), HAH[L
R REARARVE TSR, 2 H AT ANN SR rp d B, HLIE g e . FLIE A J B )
FH Ese e B2 (Gradient Steepest Descent Method ) [l &, iR 728 RYLT Lhdse /b . BPN J& B R
R AU A i, T A P e (R B (AT RN, I S 52 . TSR R R . 1B
BPN S35 90, W] DA S A i i N R SO SR s (2 ) R 2 B A, T 4 e 65 ] o S 7 AR A
FtR Oy gk, &S R oA At g BB Tl N, R e R AT R B M L, DL B B
BRI . BPN SR ntE 1 o, [ G295 7 TSR W R AN JE B 1 RS T SR SRS
9 kRPN TC A RIS RE T, W, 2B B A RS e Bl g 2R R AR AE T ] A R, 1A
B AR AR (BE, 1994)

| nput Layer H dden Layer Qut put Layer
X4
Y
X
Y>
X3
Y
X
YP
Xn
B 1 R AR B A
2.2 MUMER

ARWEFCHTAL 2 WUEF A X %5 Tsuang et al. (2003) fT $& 2 v 357 LB % 38 452X (Gaussian
Trajectory transfer—coefficient modeling system, GTx)gtx.980 Jix, It Vg RS F s
ARELSZ RS IE O ERRIR B . FEAR DL OTx S BT 24T LB AR, WeEt EWpraR EaE
IRy PR 21 2 35 Gl B HFICZ NOC &, 31 DA NO W A4 5 i 2% A ANN 22 B8k

LA 2 2 IR [ AT B (temporal resolution) & 1 /NHE,  RIAEARE /N R FH BILBR B, & Ry BT AE A &
BRECA S AT SR S R I A, ST R R B, % RS B R (il . AR RS U, AL
WLOE R EE PR, SRR HENIRE ] A 12 ANRE o MBS S A 2 b S A LR A
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RIZe, ATRIBABRAR, ST SCRBRARAI O B, QS e B O MO ER U SEHLBE RJL T V5 Se
A5 S i35 LR B SZ MG 1075 A ) BRI, Hr D 5005 Sl R TS VA2 DA Tk X Tem (1
Mt B LG L 0 R TR A RAHYS S U SR -

ABFFUAE GTx 7 NO AL T 34522 4% (2000) ity 25 T ARIE AT 11 I SLT5 1)
TS NOL 2 Fh ] BT FURR, - DA BT A S WY BB AR TS M\ NOL, - B 4 P 2R A
SR AR, BT L I B TR ) NOL FURRBEICAT 2 /b, FLT &1 LA 1056085 BT AR «

A9 R LB 4 L 9 0 B e L AL A 105 R, O 2 e B X
ATBAS (1) Kk (2) S

3
Enij :ZEijkzXTijk (1)
k=1
L
U

FCrb Bniy %y 17 SRS IR (B Ton) , B Ry k WUBRARAE ¢ RRBHESCR (BLL: Ton/s), 7y
55 kR ARE I 7 AR TR R (BT s), L 29— LR AR B (B m),  w AR AR A%
N Z AP B R (B2 m/s)
2. 3 MM AR e R TR

AT I8 B SRS SRR A B B AR A T LA B 58 4b 22 s e i (¥ s 288, TR G DA [ 48
SR | 2 TR o 48 SLAR0UR P 2 7% R B DG A B S JE v () 7 T 5 U S B B2 0s JITRT 08 2 YR
FZ, s (3) Pion:

0; + NO — 0, + NO (3)

T RUES, —f 0s 4> P& 5l {f NO /01 S EAR AL M 0. %01 S8 NO. 401 #—A 0s 4> 11
B e k(4> IR NOw 2 T HEBRAR 2 0s BINTS BRI, SOARBIFFE LA 0 N1 NO, 2 3R 248
BAREE.

AFFFOERI ANN, WRIEVUEAFZRE (UL 3 &5 HA4HET, 6 28 HAEZ, 9% 11 HAKE,
12 2 2 A%ATR) g LA TR, N0 HE DAREAL 80 SR 2 . FRIA IR, SRR 2 907
EEHGEE 2 %15 (2009) .

3. AERHE R
3.1 ANN B B 2 8L

ANNSE2003720054F ], 7 B Bk LV AR M 25207, 252, 171LA K 230%,
% LABEHE 7 2CHE SR B8 0% A il A kL, 20%HT A IR 4R -

AWFFAE FMathWork 22 7] Z Mat1ab (2007a) /E 25 Al TR, it 8880085 T /1 P B (14015) &
R BT L 2 G LA, NSO TR, R LAREAT LRI (K) . i 14RE I HE0T 12
/NI SR Z NOXIW 4 i (ton) (BIAT 132 RD) R 1ARE I HE12/NRE B2 2 NOJREE (ppb) « FH L4412/
5 B2 2 05362 15 (ppb) LA B Y 1A #E 127Ny i 2 3F FBERR G 16 A (NMHC) 3RS (g/m”) o ANNZ S HEAR B
BREINR PR, 1 ] 2 B e 3 H1) 25 AN 0 BRI A2 2 40 SLA TR BB PRI 2 LR IR

1083



UL O o R TR A -

®1 AW BRE AR RAEABIE

B BN sk I
e Bist -
sy A\ — i RMS r RMS r
ges ANN_2 spr 17-15-1 0.12 0.83 0.16 0.71
2 ANN_2_sum 17-8-1 0. 08 0. 88 0.10 0.84
774 ANN_2 fal 17-11-1 0.14 0.72 0.13 0.62
% ANN_2 win 17-13-1 0.13 0.77 0.16 0.62
.Ji.' * . '.“1 .‘/“ .
. .: ‘.’4'.:. : . ) }‘. L] . _'”:o. . ; '...::g::
. ey . - . y .fq
'I " X r;m;“ s Ny L] 2 ;ﬁ[:x- ] |} oo L*3 lltmulf nx L
L ANN_2 fal / " ANN_2 fal Y Tann 2 win /
R B 4 e Ey "0 “:: a1 2oy .
. '.. o, (%] o0t . ) ... .
1e” / o

e w2 [ w nx Lo i 0z i [ A Lo

wd 13 10

B2 GG v E Bl E LR B VIS R TR B BB L

wd T3 w8 [

3.2 NO, "R AN E 77

BT AN ARG BEZ NOMR A B EA T 2047, (14 292003 2120055 1] 5 2= B AN [ 1 HEI Bt 2 NOL
AVECSPIME, B4 ] DUBI S DL IR B LU T, DL SR SN 55 4/ N IRF FRINOL IR A4 B8 Ry de v BLIREY S
YRR HETBORS ) 2 EA TORERT LR o i 390 HERKE R 8™ 12 /)N IR FRINOL MR A 7 340 2 KA, L DR D] 2300 48 ™12
ZINHRGFRE G T T A6 R P PR ] 25 A [ 25 28 1Oy, R IR B A A SRS B HE G e, R 3t o 4
HIAK.
3.3 NOJRE R ERTA

AWFFTLAANN 2 spry ANN 2 sum, ANN 2 fal SZANN 2 winkbtz 4 i) FETHI DU 25 B N0 R 10%.
30%. 50%A TO%MKIE V0 T P4 SLAR I SR i, 5 R B R SR 1 A 48 R AR B A A A [ 5 T
HH ] 1587, - 2= BT AENOL I (R I L B P S S8 LA AT B, TN, g 8 22 48 B A S 7 i -2 ik i
%, UHUKFRE SR R, S5 T 5 2 )8/ 23, 3ppbs  A&Z= 1 AUR AN B, 7E70%[1)
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