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Abstract

Mobile sources are the major source of air pollution in the urban area. With the
changes in traffic flow and weather will affect the spread and the risk of pollutant, and
it will cause different degrees of harm because of the population distribution. This
study mainly explores the health risk of PM, s emission on National Highway NO.1 in
Taichung City. First, use the traffic data from the Traffic Data Collection Systems
(TDCS) of the Ministry of Transportation and Communications as a basis for
estimation of the pollution emissions. Then The Air Pollution Model (TAPM) is used
to simulate the pollution in different types of traffic patterns and different wind
conditions. Finally, a health risk assessment was conducted in conjunction with
factors such as population distribution to identify potential hot spots in Taichung City
that are vulnerable to damage. The result shows that the change in the number of
small cars is the main cause of the difference in traffic flow between the weekdays
and day off, but the cause of the difference in pollution emissions is caused by trucks.
When the traffic volume is fixed, if the proportion of trucks in the traffic flow is
increased, the pollution emissions will increase. In general, the influence of the wind
conditions has a significant impact on the concentration distribution of the pollution.
PM2s will accumulate when the wind speed is weak, and it will have a higher
concentration on the east side of Mt.Dadu due to the influence of terrain and wind
direction. From the perspective of health risk analysis, both the western and northern
regions of National Highway No. 1 have-a higher risk of lung cancer, regardless of the
type of traffic. Among them, population concentration areas such as Shengang District,
Daya District, Xitun District and Nantun District are seriously affected by PM;s.In
addition, the average lung cancer risk caused by weekday traffic patterns on the
National Highway No. 1 in 2015 to Taichung City was 2.35x 1073 (95% ClI
-5.68x% 1073, 2.41x 1073), and caused by day off patterns was 1.13x 1073 (95% CI
-2.98x 1073, 1.15x 1073).
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? & et (P J. Hurley et al., 2005) -

2-3.3 TAPM f;k ﬂilﬁl;{ﬁ £ %v\: ﬁ‘_

TAPM #1% fa ¥ o 5 A R4 > — S F %8 ¥ - RIEZT 5 34 FH
B oo F ARt £ P e (Bulerian Grid Module, EGM) » -4+ % +
BigliaE s KRR FRER > VIR F 2 FS s T h o R RS F
FRAMERNUZETNE of bZF AR AL LR EGM s §F
th4e ~ P P RS P 4% (Lagrangian Particle Module, LPM) - % LT =1
PM~NO NO,~ 03 ~S0, & ¥ B ei5 L dr fa gz b » 7 4 55750 o
Pl o BT 2 RN 2 2iciE v d CSIRO & ez o £ p B (P ).
Hurley, 2008) » #5838 (% e AR 28 1 B4 ) 2-3 #7517 > & #le ik AT 2

NEE AR fS TR o AR RACT
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Start Nesting Loop

Initialisation |

Start Main Time Loop (At =300 s)

Update Surface Temperature, Surface Fluxes and Radiation

Start Meteorogical Time Loop (Aty) |

Semi-Lagrangian Advection

Update Microphysics |

Start Gravity Wave Time Loop (Atg )

Update Velocity, Potential Virtual Temperature and
Hydrostatic Exner Pressure Function

End Gravity Wave Time Loop |

Update Non-Hydrostatic Exner Pressure Function

Update Specific Humidities of Water Vaper, Cloud Water
and Rain Water

Update Turbulence Kinetic Energy, Eddy Dissipation
Rate and Eddy Diffusivity

End Meteorological Time Loop

Interpolation of Meteorological Variable to the Pollution Grid

| Plume Rise Module and Building Wake Module |

| Lagrangian Particle Module (LPM)

Start Pollution (EGM) Time Loop (Atp)

| Semi-Lagrangian Advection

Update Pollution Concentration

End Pollution Time Loop

End Main Time Loop

Output |

End Nesting Loop

B 2-3 TAPM :i& i® i 42 [§]
(F 4 %R © (P.J. Hurley et al., 2005))
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1RV 2-2 238 (E AR T 7 e TAPM 2 oAz 5 L ¥ §
PR EEFREY EPFF TR RFRF ETHEL RS RN LT
o e 7 b e 2 SEE A R R B (S R T R B RO
2R o

FREEMZE FAP R A AR LT vt H P Mg AR A A B

Wolosr et 2 AARIE R Y 2P E 2N U VR

I. & % #%(Meteorological module)

TAPM e 9 fice 2= B R g0 $r L iR k50 10 7 7 Rigd
RN S e L AH 2 e o &g 2/R/2 2 e R
B E T AR R E R D RA R R E DRl e TN R R
Fawr FF L ERES %ﬁﬁwwﬂa—ﬂ’qvbki%éﬁﬂﬁﬁﬁﬁ
4% 1000 22 X 1000 &2 04k o F G B S S RN 4

d

21

cd R RETENLT RSP EUMS)LE 3 AR HeE v(ms)
£-7 AR FE B (SR @S 2E g2 o b gev (K)Egd - &
SéEBLAZFETES BT R 0 B X P (Exner) B 4 & #ic
n=ny+my Qkg' K7 d i 4 B H o2 4 £0NA B Lk
F OB E Sl B4R 5N F R 4o T (Pielke, 1984) ¢

du —Fw) ow'u’ do (611 Lo or 60) A N.C )
ar W=, T G taeex) T s

dv — F) ow'v' do (an o o 60) N )
a7 T8 4 AT R

do _ <6u N av) N d (60) N d (60)

doc \ox 0y ”aa dx ”aa dy

de, ow'8’v oo

dt = F(Hv) - 9o a_Z + SBU - NS(ev - gvs)

oty g (aa) !

90 6,\0z

dq du'q’” dv'q" ow’'q’ do
- " ox dy 90 9z St Sae=Nsla=a)
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Us > Vs 0 = = BIELR 3

Ovs & Jm I8

q A ;‘g}

Ngi~ & & F&i2 % Hc(1/(24x3600))

C RO TR B R (M)

. Sqv ™ Sqc > Sgr ¢ RF I K RIE
Zs: 3% k(M) SN s

d it BRI ART NI AL hE CERMERRHP b
Eh et gt L RSEL S RS e Y & TAPM ¢

PR BREE  SE R RN TR R Mo @
Az RiE R o B AR G (@=aqv+ac) Gk 2 kiR Be

1. %z § 73 %tk (Air pollution module)

TAPM 13 § 5% feed o B7 255N ovfiie 4 EHEm A B L L g
¥ 2 (EGM) s £ 459 P fik e (LPM) ~ g + = 2 %2 (Plume Rise Module,
PRM) 2 % = & 4 ki i % (Building Wake Module, BWM) o % F= % 2 12 55 3R
CREESAPEREEFEE B RRF BT MG R RT P EEREE
AR R g ERIT R o P A e R JR R E R

P E RS R HER Y TR G R i 2 B T
BN RS AR oy g BRI R SR G FoRES
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TAPM % g 275 e # #oxsgdlip § = > £ 9 ¢ 7 Bk SUR - 6 Rfe
DES Y C LR LR %4#@#%‘ﬁﬁw%ﬁ%\‘@ B

PR = A A R R F (T W BRI X R H)

/Hﬂ
g;
i

v

/|

BAR (A EREE)Y T 2 BEE D RN AT

d—X:Q[KX %}ﬁ Kk, X —(a_ajxi(w'X')+sx+Rx
dt  ox oXx ) oy oy 0L ) oo

#2oe oo

Y 1

X kERE

0 oX 0 oX oo

— Ky — [+—|Ky— || — | kT z L2 g
GX( xaxj ay( xayj (52) J\ =gl A L

Sx : 73 F I
Rx : i*§ 7 &3
Kx @ fre2 aciitic s Kx= 25K 3t 7 B 1 —

TAPM 3 * 2.~ § kit & #0506 4] 2 28 43 CBM-4(Carbon-Bond
Mechanism-IV)2_ & 5.5 #+4] » # s GRS(Generic Reaction Set)##] - H i+ &
FRARFEYFRAFE SN HHF IR 2 FFL T2 R G5 51t 5
A HEREERT B FRP o B AR it Aok 2-3 97T

15



2 23TAPM ¥ @& # ch § kit £ 5 3t

Reactions Reaction rates
Rsmog + hv = RP + Ry + nSNGOC Ry = kq[Rsmog]

RP + NO - NO, R, = k,[RP][NO]
NO, + hv - NO + 0; R3 = k3[NO,]

NO + 05 - NO, R, = k4[NO][05]
RP + RP - RP + aH,0, Rs = ks[RP][RP]
RP 4+ NO, - SGN Rs = kg[RP][NO,]
RP + NO, - SNGN R; = k;7[RP][NO,]
RP + SO, = SNGS Rg = kg[RP][SO,]
H,0, + SO, = SNGS Ry = ko[H30,][SO0,]
03 + S0, - SNGS Ryo = k10[05][S0,]

(F4 %% + P.J. Hurley et al. (2005))

H e s anl L i A 48 f(Smog Reactivity, Remog) * 2k % -k (Radical
Pool, RP)~:% ¥ i* 2 (Hydrogen Peroxide, H,O,)~— % i+ % (Nitric Oxide, NO) ~
= % 1~ % (Nitrogen Dioxide, NO2)~ 5 % (O3)~= % i* #x(Sulphur Dioxide, SO,)-
T 24 7 ek (Stable Non-gaseous Organic Carbon, SNGOC) ~ #& & 2t %
M F 2 = 4 (Stable Non-gaseous Nitrogen Products, SNGN) ~ #£ = 5 ;& § 2 =
$= (Stable Gaseous Nitrogen Products, SGN) ~ #& = 2t 5 ;& 7 4 = 4= (Stable
Non-gaseous Sulphur Products, SNGS) 2 & 5~k (Airborne Particulate Matter,
APM) 2 % it (Fine Particulate Matter, FPM) % £ 13 #& ~ 4~ o

TAPM 48 * T L B P inl £ a Wt e K25 £ /P~
FAOCER A ER IS NF RFF R 55 AFZ FApT ol G
% 7= »Dehghanet al. (2014):3% & TAPM 53+ > 2k -k T 45 &+ fe & (Global
Horizontal Irradiance, GHI) i rgts > & % % 3 TAPM & % & fidf $ic] >t
45 28 v BRI - ¥ AKX IER T e FEF v%ﬂ)% i gprt > ¥ 93
% (Root Mean Square Error) ¥ 123 4c %) 300% > 4% F 35> 934 & & 5
# % 4% 41 - Luhar and Hurley (2003) B % % 4 JI #7452 5% % 22 1980 & e
1981 # Kincaid - #cyp:E 7 vt > H g Sl e g /¢ gt ™ >
TAPM 7% B— & £ > 3 fed X HH7R/¢ Pk & T e Az UIER] o
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R

-3

Eia s VR AR SRR E ol e Ul I SR SRR
2RISR RO SR M7 TAPM A SRS b SRR g £ A
PRFAIERIF %2 2§ AR ERADE N ERALTAF DY FRE AP
Mefeag fede A5 ¢ 5 243 end 3R (P J. Hurley et al., 2005; Luhar & Hurley, 2004,
P. Hurley et al., 2003) -

Zawar-Reza et al. (2005) t.jz & ff Pk B35 H52 1999 & § % 22 PMyo#c 7
frimz 43 Mo B 02 PMpodicdp * T IER S chE R EZ B> TR
EPRBIA AL E I DRERE -

ELEEY Rz ST ER “M\’%ﬁr’ WTHFE TR E 2 TAPM FF347° 30
FEERF RESAF ORI FTASFE R RREEER T
T EH A RT A LE 2 o iRty Wamg s T FRREY
PP ARRIS NF ARF A TR R LY RA L RS B
(7 £ i5,2010; 2 &+ ,2010; % wA,2008; & &%, 2006; & = 7%, 2005) -

“,f THE G RE SR F ORI TAPM » AR S0ERT 2§ 5
L HF AR E R oS B F 7 A it TAPM 2Rk i
THETREIVE BB FE AR FERE TR B 7 LR

PR F B AT BREZREF G AR EAME > TR EAEA T HERE R A
SRR R B LREF RaEAERE & Kb~ (Duque et al., 2016;

Miranda et al., 2016; Silveira et al., 2016) -
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2-4 EER‘GTR

2-41 A AP FEBEHA

D IR TS FEIRS SRR EN-T B2 TS S A XS

"

HeFlEg>»7 THREFE 0 7 & g 3 a5 (X 745, 2010) - i P Ik
T 2011 E3TZ AR GIEEHMTRE  EERGITFRS Z e BAR
g% 0 A W Lo T ih (Hazard Identification ) ~ & £ s B
( Dose-Response Assessment )~ % # £ 3= (Exposure Assessment) £ b * 4%
Hcts it (Risk Characterization ) » 2 p % f§ vA g cbe T (17 Fefadk %, 2011) -
1 pRaRipimant- AL b ®r 18 ISHFTLF T2
Ay # LiTrle e T2 TR AN LB R TApM 2 a1
$ A 4 B TR AR R A B R -
BARRAD St p I B AN TR SR LA A
TR S AR AR SR R AT R
PR FAT MM FAF T AR ERT S T 2 5B
REREA T TR B R RT N B E% (shortterm test) T
WA G At R B R AT AR HERRE LR REF Y
FARES AT B REREK - LERFREL  piFEL
BB < G S it B B ER - B R R R  TRE Y

2 Mg B BT o

Z.Miﬁ%¥%5$%?$ ﬁgﬁﬁﬁp,@ﬁm B3R B B T

RERE R gk AR BB Tl © G B N 5 S i

Foifd FHEHEE GHE S SEGI KA ERB LRG0 2
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PR R UAERI A M2 S B EER RO R o

FRRER AR ERA B AN AR AT - FANRRS TR
g#”’?‘iﬁﬁ@\%ﬁ_}ﬁ 5@&13@%&_’ E\:;}};] ]E%\J-ﬂ‘y?" }%jp?'riTL g‘_}_;”%ﬁ_@

CEB?P ATV ZBRAEBE AL EAEETRY BNtk

N,

B A W R R R AL AL B a1
:

BRPIA GG 1) AR R AP ¢ F R BEE T
S PBATENE S A @?@ﬁiﬁﬁ;‘ﬁﬁéfﬁiﬁ‘iﬁﬁﬁ (7 F 40k -

G oAl RRE)Y FIPRLBETLRRRR kAN ELE

B EFP2ZFR TR ER SR IBEILEEHELAR -

R EAE G E TR BERITR R BB R T

AR RNFEFE NP ABRBRRTHAMER T K A2 2

BE M Tk M ARRMECE ) PR TR R R AT o T 959 ¢

Mg 2 AR b e e 5 B - SMTR R

G
&
(\x
91
B
\_.
ot

H = Pl % k2|¥rh "% B 2 & ¥ 1+ (significance of the

Hsk) s FEoEHE o B SRFAE T tH - Sy L R R AR

AEARNBERRFEF AR ZILGAGY CRBEET Y UT 2

= N~ E\;l;g_—ﬁu_t 2.3V 72

(1) H =hr*% & (UnitRisk): & 3% & 544 (low-dose linearity ) i
KT HCRERGRTIdNAERE &P FF 24 55
NE-RBPIFTERT B2 3 b BEFIL SR -

(2) ®E 4§ 5% - L2 B %42k (Dose Corresponding to a Given
Level of Risk): p* f8= s 4p % 3 * » X H &£ it * 2L HiE
S E - RER AL TEAEL A RRETEXNZIFELRA
IR

(3) BHz *=¥ ek 'k & (Individual and Population Risks) @ B *& 4
Befg 7 % BRIt HE P AT RPG R REA T T U

-~ R BEE AR ENES 2 R H AR kAT 2 o

F_L
=§ﬂt
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Rape h s e S 73 R WHO Regional Office for Europe)*+ 2016
EOF DT F L ERER % TE 2 — 4k R (Health risk assessment of air
pollution. General principles)® #& 3| » 7 # /7 % & B k & =& (Air Pollution
Health Risk Assessment, AP-HRA) P crf i iEd ~ AR A REZ T 5
BRGR G E PRl AR PR AERSER R
(WHO, 2016) - ®l2-4 5 7 % 5 2 B b '™ % - SR P & I ameGinig
LA TR R AR L B F S TR ORI Y ERG L TR
ENARER TR F O BRFFRA TN T F &
Bt E P Eade > Ad g E T VA E
AT R o

i s ot 2010 £ 2 # g P R3] AP-HRA 7l A gt T
B vUFITRAASER P RAFEOERE CRRZ I TRER G A
# A FH(WHO,2010) « A7 7 MR RE R ¢h 32 § T AR LG T aW §
BEWL2ZANGT AP T BRI FFAS AT REE SR B P Y
HAREEF ¥R E > & Satsangi & 4 ~ Zhou ¥ % ~ Taner & 4 Yang
FAPEE Y L RIGEF EPMestpe i £ 2 B R H AR S b
AR ol FakE £ 24V A L 5 AR R R G R A EET Lk

SRR O QR

1\“‘

-‘L;_‘;cj&.’}; Evl,%«;{i ﬁ\ux l—}?jﬂ.«)& m%&hbk’#if’f R
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REF M R Lssod
2 B b G P R AT

v

BAGERER GG
B AE— 18 7 e

v

4 & i PAP-HRAD &

AP-HRA

-
|
h_b

prcd
o

AP—-HRA

puv

—

>~
3
Rigs
et
=
\ 4
>~
A
pres
=
kTl

By

=

|

=3

=

1

=

\ 4

S
B .
é- [F“h 6- .
: # 2

a1-

4+ B =kl » R A P F’L A 2F e i
IL‘)% Fl‘ 7}’ g L 2 51 ,1(,
PR S kR - 5 BN G MEERE %X

T aw
B RE g g

Bl 24 25 54 EER ‘&I 42H
(FAL %k  WHO (2016) » #47 7 £ )
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224 SR ARREBD Y PR

Y b gk AR Bt EREE ’}‘-‘:’W,%
7= A i 6282 A (5716 4, 6847 *)
d s R 2244 4 (2015 4, 2473 )
¢ B 2140 4~ (1760 +, 2520 4)
Taiwan PM, 5 - 5% g 1252 4 (995 4, 1509 +) 2013 Lo etal. (2017)

Mo {402 32 5 645 4 (418 +, 872 4 )

2B 4 o §FF = s 18.6% (16.9%, 20.3%)

5= A dic 874 @ATA P

2 2big k= 5 0.36% (0.26%, 0.46%)

T & B - o F 0.36%( 0.24%, 0.49%)

W5 L B o 7S 5 0.42% (0.28%, 0.55%)

L3 ek Seam A 0.40% (0.22%, 0.59%)

China ~ Hon PM;s : 2013
g s B A< S 0.63% (0.35%, 0.91%)

Kong ~ Taiwan % *

127 Bp g+ v + 210 ug/m3 LR S S Zdre0.75% (0.139%, 1.11%) Lu et al. (2015)
27 Ni 2 @ 4 7= = 5 3= 0.4% ~3.11%

Freflr S 0.08%~0.72%

+ = 10 ug/m® Fraflr & -058%~1.32%

. - 2013
10 LWk B 7= g 23% ~ 67%
+ 2 10 ug/m®
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(SNl s b % % ) i $4 2
+ 2 10 ug/m® = Zr - 1.04% (0.52%, 1.56%)

WHO regions® PM,s sk S o 1.51%(1.01%, 2.01%)

(Amer.ic-a\ EurOpe‘We.stern - i A 0.849%(0.41%, 1.28%) 2011 Atkinson et al. (2014)
Pacific - South-East Asia)
PMyo | j Eifuié/m3 = F R 23%~67%
CVD # 2 1.7% (0.9%, 2.6%)

Non-MI CVD < 2.0% (1.1%, 2.9%)

UK NO; 2 10% ~ 90% < A4 ¥ 32 2.9% (0.6%, 5.2%) 2003 ~ 2009 | Milojevic et al. (2015)

s SRR 2.8% (0.3%, 5.4%)

Non-STEMI 3.6% (0.4%, 6.9%)

< AR e R = 1.393mmHg(0.874, 1.912mmHg)
- PM,s + 2 10 ug/m’ 2013 Liang et al. (2014)
S ER AR R 2 0.895mmHg(0.49, 1.299mmHg)

PMyy

India - Ni 2P RHKFLFP 3508 REL & 2012 ~ 2013 Satsangi et al. (2014)
PM2s
PM -

10 1 F% kA& Zn>Cu>Pb(Cr)>Ni>Cd

PM2s

China P R - 1 (8% ¢ kR T Cu>Zn>Cr>Pb>Ni>Cd 2011 ~ 2012 Zhou et al. (2014)

- Zn~Cu~Pb~Cr-Ni~Cd?# =% i3 2tREk ‘&
Santiago, Chile PM3s + 2 10 ug/m® @f% ERuicf n F 582 1.29% (0.552%, 2.03%) 2006 Leiva G et al. (2013)
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=R

IS

s h

I

% b &

\\ﬁr

o

Ulaanbaatar,
Mongolia

PMa5

s = 5 29% (12%, 43%)

i = 2 40% (17%, 56%)

2009 ~ 2010

Allen et al. (2013)

USA

PMa5

#F 5 5+~ 200000 * (90000 +, 362000 +)

PR R RER = /\ﬁg:?c)?c
~53000 + (24000 %, 95000 )

FRRRFRTS AT
~52000 * (23000 *, 94000 + )

IERREREEFS 5 -
~41000 ~ (18000 *, 74000 *)

O3

¥ 5% 7+~ 10000 ~ (-1000 *,21000 +)

FR R RER® A@:?‘ﬁ%
~5000 + (-900 +, 11000 *)

FRRBEFRT = A TR
~2000 + (-300 #4000 +)

1 ERRERZEE ~ -
~2000 4 (0 %, 4000 *)

2005

Caiazzo et al. (2013)

Massachusetts, U.S.

PM2s

el kB
+ = 10 ugim®

e FHRH 2.8%(2.0%, 3.5%)

2000 ~ 2008

Kloog et al. (2013)

Kocaeli, Turkey

PMas

6 R % 1.57%107

Cr(VI)z & &b ' 1.16*10™

As 2. Rk *& 3.89%107°

2011

Taner et al. (2013)

Jinan, China

PM2s

2REE% Mn-~Co~S-~Crixs

6 & T S8 ARG

2008

Fang et al. (2013)
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B 5 %4 b % e $4 2
X B4 1% IQR —"’-’i’—:!»]&:ffﬁ@:}%—ﬂ 1.4mmHg(0.5, 2.3mmHg)
Germany PM2s 3 2000 ~ 2003 Fuks et al. (2011)
(2.4 ug/m?) T 3240 5E B &< 0.9mmHg(0.4, 1.4mmHg)
PM; s EZh ‘&%~ 0.8%(0.1%, 1.6%, p=0.029)
Taiwan O3 #4e 1B IQR EZ Rk &K% 1.3%(0.4%, 2.3%, p=0.007) 1993 ~ 2012 TR (2017)
SO, EZ b &%= 10.3%(1.6%, 19.7%, p=0.02)
ZIRADTE- BN e & 1 ? QL ‘T}?&Kﬁ
. A 7.9% (1.1%, 15.1% )
Taiwan PMys 3 2011 kw # (2017)
21.06 ug/m EAERAFEARD ﬁ*fﬂt“ﬁ
25.5%(12.0%,40.6%)
NO; > 772 = & 1.015(1.004, 1.025)
Taiwan O3 - > F]7=- & 1.004(1.000, 1.008) 2010 ~ 2014 e (2016)
PM2s > ¥ = 2 1.047(1.018, 1.076)
) ¥ 4e 1 % IOQR PR E B RS 4.9%
Taiwan PM,s g Q PR ’ 2012 257 (2016)
(12.03 pg/m3) (HR=1.049; 95% CI: 1.033, 1.065)

as>&# b5 45-75yr

BT AR

. vz
- i oW
. =3 7<lﬂ_

—\){1 jaely

: ;H:'%'fu ""‘F‘Lg{])— v 95%' é'F' e FE'P
DIQR F v A i

#ic(Interquartile Range)
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31T RBAL

TP R IE TR A IREFY L L% TR A Tk P ¢

A d e RIENLAZ BM 2 AE20r 0 By Ee i 3L ®5

e

THEFAF e HEDESIEN 233 B £#100 £

W

EFFEL A S

Ed

7

LW3?§°ﬁéi?&*%&ﬁﬁiiﬁﬁ&’%%iﬂﬁ%éﬁiﬁﬁﬁé

Ko R BAhRA BN ESy ERIVVEDFTLERE - A FEFHE YA
B B LHEAS B R e b T B AW 3L om0 B Y et v
2o T oo

Legend:

A Air Quality Station
= Highway
River
Buildings
Elevation (M)
<10
o B 10-30
’ 30-50
50 - 100
100 - 150
7150 - 200
[ 200 - 250
250 - 500
> 500

Nantou

B 3-1 27 %2R
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32 B AR

AL AARLR 32 FARAL P RLAFT R X2 By
FRERLCBRFEETL IR LR RN b B EINA# * TAPM
2 F TR T Y EERp Rl F R TR BRI
BRSO O D 2 B % 38 % - 5oy dic(Index of Agreement, I0A)iE 7 4 47
- Rpdp i AR RO fRERE S R RIEL B - e 0 IOA 05 11
RABRSFEMNG VF - R F 2 RIS T AT TR H R
AL BRGNS o FR 05 EMFELIELIAMFEI I et

Tl B R EEF A G A AN R EFFLAERE EFF > REFLF
AERFTHIZFALPEE BRI AFHICERZ FR BB AFER

AEREEATLGR B UXFFAFEE LR GRT o ARR AT
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TEF Y

v

R
(1200 m * 1200 m)

BER AT

B % 2t

B 3-2 = 3 AR
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3-3 ERlEHEAFTHENE

331 § %5 MFH

* 7 e B £ A% B %E % (Environmental Protection Administration,
EPA) 1 2 & ¢ % iR R B E R TN > EH hBLN R Y B R P E ]
ERFZSEP G A SR AT 5 v fp s ST Fug
-2 1l BEREBE D B 317 U FaE Plhae iz > £ 3-1 5P
B R ERT P X I AL R 0T RIF A R i B 7
PR SN R R R S F ST FE S A2 B R -

% 3-1 R FEDT AL

e LS S E 1S SR SN

Rz G fE | Rl E ERIEP

PMig ~ PM,s( A # ~ £#) ~ O3 ~ CO ~ NO; ~ SO, -

lﬂ—i'}ﬁ aii.fy}g.!—‘—c;
- ] BRNEBE SRS hw s R E

PMio » PMys(A # ~ <) ~ O3 ~ CO ~ NO, ~ SO, -
x g Lo 10 25( B )~ O3 ) )

R CBRRE R dE

Rz 4 ¢ 3 | PMyg~ PMas(f # ~ < $5) » O~ CO ~ NO; » SO, ~

e AR R BAESBRERE ke o~ &
o 4 T PMig ~ PMys(p # ~ = #5) ~ O3~ CO ~ NO; ~ SO, ~
BEBRCBRE R e E R

- g PMio ~ PMys(p & ~ £ )~ O3~ CO ~ NO; ~ SO, »

HEBREBE AP AR
$P BRERRIEEEZ EREL - T A

< ¥ g %R ¢ PMy » PMys ~ O3~ CO~NO;, ~SO, ~ kit ~ b

2 R PMy ~ PMys~0O3~CO ~NO;, ~SO, ~ | it ~ b

~ b P 80597 | PMy ~PMas~03~CO~NO2~SO;~ b % ~ b #

5 P IR PMy ~ PMys~0O3~CO ~NO;, ~SO, ~ kit ~ b

* CRONEIRE PMy ~ PMys~0O3~CO ~NO, ~SO, ~ it ~ b

£
e %%i;%ﬁ% PMio ~ PMas + O3 ~ CO ~ NO, ~ SOz ~ I i#
¥ v

=
9
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ALY R BRI E R R R % (Taiwan Area
National Freeway Bureau, TANFB)F:if B i# BT +jap Qi TR W 2 &
& ki(Traffic Data Collection System, TDCS) {7 & F#liv 2 /5 4 g cde iz
5 o TDCS TR R o2 TR RN G HE 404 3-2° YYYYMMDD : F# P
Fz2ad~&"p 8f > hh i FAmEFL )F00~23> mm 3 FHEF2L L4
00~59-ss & FALPFR 2- §y 450 A7 7 #%* TDCS 7 4 & 3% 2. MOSA F 4L »
B E@hp 3@ SR VX E2 eTag oy M2 » k=% 544 5 PFIF 33
WE 22 B LT A S R A (AR E @ AR R, 2015) o

HPp Bt e g4 2 WP~ THARIERSE - F S FT 0D
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W 1 ARE102 E 4¢P B BEIRG LSRR

ar

» 1 % At picR (H i o E)

TSP PMio PMas SOX NOX Cco THC NMHC Pb

N ERE 8,398 4,794 3,459 57 23,891 140420 | 36,908 33,158 11

R L 424 242 174 4 1,645 11,259 2,447 2,204 1

e o) %2 465 280 209 4 806 411 62 62 :

LPG # 115 63 45 - 484 2,008 134 126 :

AR 831 478 346 7 6,217 52,454 8,058 7,887 1

SR 2,817 2,402 2,101 9 8,836 6,496 808 808 :

X8 [%E 612 439 359 4 7,492 2,513 452 452 :

x 741 570 480 4 9,201 2,999 639 639 :

<2 9,029 7,790 6,843 29 113,007 38,650 10,069 10,069 :

$ris 732 616 536 3 8,661 3,779 979 957 0

C AR 1,821 1,337 1,085 618 25,001 20,163 18,381 1

7 A2 4,001 2,356 1,730 17 12,311 143,792 | 58,087 53,362 4

102 i 4§ 29,985 21,367 17,367 141 193,169 | 429,783 | 138808 | 128,106 18
L T
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pd 2 WB102 &4 P B PMasis § F Rt st A
NI =4 =4

7 s <2 B Rk oy 2R li 5 P f’ 5 7k T iaiE
A ML 345 31.3 34.5 31.4 29.6 31.1 315 33.0 32.1
Ve e i 4 16.2 14.6 19.3 16.4 6.3 15.5 16.1 8.9 14.2
Ve ey I Y3 9.2 8.5 5.8 8.2 8.4 9.1 8.8 7.2 8.1
AR 14.3 13.4 15.4 9.6 16.0 11.9 13.5 20.7 14.3
ERLR 17.6 17.2 14.9 15.5 14.4 15.6 15.6 13.8 15.6
I e 3.8 2.3 1.6 2.8 2.0 3.9 0.0 5.8 2.8
WX g 0.0 0.0 0.0 2.2 1.0 0.8 1.0 0.1 0.7
el e 2.5 2.3 1.1 3.9 2.0 2.2 2.4 3.3 2.5
g 0.0 0.0 0.0 0.0 0.0 1.1 0.6 1.0 0.3
BB 0.0 0.0 5.8 0.0 0.0 0.0 0.0 0.0 0.7
H 1.8 10.4 1.7 10.0 20.3 8.8 10.5 6.2 8.7
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A4 £ ¢ B R ik (9 4)

o £ 102 & $ % 4 (5 2 2 4F)
2/}pF) | TSP PMyo PMos SOx Pb NOX co THC NMHC
5 01390 | 0.0794 | 0.0573 [ 00015 | 0.0003 | 04233 | 84212 3.6182 3.2538
10 01390 | 00794 | 00573 | 00014 | 00003 | 03531 | 4.7109 1.4285 1.2846
15 01390 | 0.0794 | 00573 | 00013 | 0.0003 | 0.3297 | 3.4416 1.0492 0.9436
20 0.1389 | 00793 | 00573 | 00012 | 00003 | 03180 | 28070 | 0.8741 0.7861
25 01389 | 00793 | 00572 | 00012 | 0.0002 | 03063 | 24327 07510 | 0.6754
30 01389 | 00793 | 0.0572 0.0011 0.0002 | 0.3063 21886 0.6590 | 0.5926
q %
p , 40 01389 | 00793 | 00572 | 0.0010 | 00002 | 0.3180 1.6027 0.5549 0.4990
Cw B
' 50 01389 | 0.0793 | 00572 [ 0.009 | 0.0002 |. 0.3297 1.1959 0.4928 0.4432
60 0.1389 | 0.0793 | 0.0572 0.008 0.0002 |~ 0.3297 | 0.9193 0.4408 0.3964
70 0.1389 | 0.0793 | ‘00572 | 0.0008 | 0.0002 | 03414 | 0.7403 0.4097 0.3685
80 01389 | 00793 | 00572 | 0.0008 | 00002 | 03531 | 0.6426 0.3787 0.3406
90 01389 | 0.0793 | 00572 | 0.0009- [ 0.0002 | 04233 | 0.7077 0.3587 0.3226
100 01389 | 00793 | 00572 | 0.0009 | 0.0002 | 04934 | 1.1796 0.3708 0.3334
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i # i 102 & $ % 4 (5 2 2 47)
T (22l pF) | TSP PM1o PM,s SOX Pb NOX co THC NMHC
5 0.1438 0.0864 0.0645 0.0021 0.0000 0.4100 0.4400 0.0500 0.0500
10 0.1438 0.0864 0.0645 0.0020 0.0000 0.3600 0.3500 0.0400 0.0400
15 0.1438 0.0864 0.0645 0.0018 0.0000 0.3200 0.2700 0.0300 0.0300
20 0.1438 0.0864 0.0645 0.0017 0.0000 0.2900 0.2200 0.0300 0.0300
25 0.1438 0.0864 0.0645 0.0016 0.0000 0.2700 0.1800 0.0300 0.0300
Ao |30 0.1438 0.0864 0.0645 0.0015 0.0000 0.2500 0.1500 0.0200 0.0200
&2 |40 0.1438 0.0864 0.0645 0.0014 0.0000 0.2200 0.1100 0.0200 0.0200
(¥#) |50 0.1438 0.0864 0.0645 0.0013 0.0000 0.2100 0.0900 0.0200 0.0200
60 0.1438 0.0864 0.0645 0.0013 0.0000 0.2100 0.0800 0.0100 0.0100
70 0.1438 0.0864 0.0645 0.0012 0.0000 0.2200 0.0700 0.0100 0.0100
80 0.1438 0.0864 0.0645 0.0012 0.0000 0.2500 0.0700 0.0100 0.0100
90 0.1438 0.0864 0.0645 0.0012 0.0000 0.3000 0.0700 0.0100 0.0100
100 0.1438 0.0864 0.0645 0.0012 0.0000 0.3700 0.0800 0.0100 0.0100

(F AL %k : TEDS 9.0 5k $: 2x % #)
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102 & £ i fie(5u/ 2 2 .48)

ke 2/ ) | TSP PMyo PM, 5 SOX Pb NOX co THC NMHC
5 0.1390 0.0794 0.0573 0.0017 0.0003 0.5636 9.2837 5.7264 5.1497
10 0.1390 0.0794 0.0573 0.0016 0.0003 0.4583 5.2805 1.9136 1.7209
15 0.1389 0.0794 0.0573 0.0014 0.0003 0.4350 3.9135 1.2923 1.1622
20 0.1389 0.0793 0.0572 0.0014 0.0003 0.4116 3.2463 1.0472 0.9417
25 0.1389 0.0793 0.0572 0.0013 0.0002 0.3999 2.8395 0.8941 0.8041
» 30 0.1389 0.0793 0.0572 0.0012 0.0002 0.3999 25791 0.7721 0.6943
i 40 0.1389 0.0793 0.0572 0.0011 0.0002 04116 1.8631 0.6169 0.5548
L E B
i 50 0.1389 0.0793 0.0572 0.0010 0.0002 0.4233 1.3912 0.5339 0.4801
60 0.1389 0.0793 0.0572 0.0009 0.0002 0.4233 1.0820 0.4618 0.4153
70 0.1389 0.0793 0.0572 0.0009 0.0002 0.4350 0.8542 0.4208 0.3784
80 0.1389 0.0793 0.0572 0.0009 0.0002 0.4583 0.7240 0.3797 0.3415
90 0.1389 0.0793 0.0572 0.0009 0.0002 0.5402 0.8053 0.3708 0.3334
100 0.1389 0.0793 0.0572 0.0010 0.0002 0.6220 1.2610 0.3728 0.3353
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102 & £ i fie(5u/ 2 2 .48)

ke 2/ ) | TSP PMyo PM, 5 SOX Pb NOX co THC NMHC
5 0.1416 0.0815 0.0590 0.0018 0.0004 1.2680 | 54.6371 | 8.4522 8.4522

10 0.1416 0.0814 0.0590 0.0016 0.0003 1.0703 | 28.2915 | 3.8495 3.8495

15 0.1415 0.0814 0.0590 0.0015 0.0003 1.0044 | 19.3712 | 27364 2.7364

20 0.1415 0.0814 0.0590 0.0014 0.0003 0.9780 | 14.9387 | 2.2057 2.2057

25 0.1415 0.0814 0.0590 0.0013 0.0003 0.9649 | 123069 | 1.8546 1.8546

/ 30 0.1415 0.0814 0.0589 0.0012 0.0002 09517 | 105616 | 1.6049 1.6049
" j: 40 0.1414 0.0813 0.0589 0.0010 0.0002 0.9912 8.6224 1.3371 1.3371
e 50 0.1415 0.0814 0.0589 0.0009 0.0002 1.0308 7.3896 1.1691 1.1691
60 0.1415 0.0814 0.0589 0.0009 0.0002 1.0571 6.5585 1.0577 1.0577

70 0.1415 0.0814 0.0589 0.0009 0.0002 1.0835 5.9906 0.9695 0.9695

80 0.1415 0.0814 0.0590 0.0010 0.0002 1.1758 5.6859 0.9146 0.9146

90 0.1415 0.0814 0.0590 0.0011 0.0002 1.4789 6.6693 0.9395 0.9395

100 0.1415 0.0814 0.0590 0.0013 0.0003 17821 | 13.2904 | 1.1406 1.1406
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102 & £ i fie(5u/ 2 2 .48)

ke 2/ ) | TSP PMyo PM, 5 SOX Pb NOX co THC NMHC
5 0.3994 0.3420 0.2996 0.0020 0.0000 2.0000 3.1400 0.2800 0.2800

10 0.3994 0.3420 0.2996 0.0018 0.0000 1.7600 2.4500 0.2400 0.2400

15 0.3994 0.3420 0.2996 0.0017 0.0000 1.5700 1.9500 0.2100 0.2100

20 0.3994 0.3420 0.2996 0.0016 0.0000 1.4200 1.5800 0.1800 0.1800

25 0.3994 0.3420 0.2996 0.0014 0.0000 1.3000 1.3000 0.1600 0.1600

b 30 0.3994 0.3420 0.2996 0.0013 0.0000 1.2100 1.0900 0.1400 0.1400
- j: 40 0.3994 0.3420 0.2996 0.0012 0.0000 1.0900 0.8000 0.1100 0.1100
e 50 0.3994 0.3420 0.2996 0.0011 0.0000 1.0300 0.6400 0.0900 0.0900
60 0.3994 0.3420 0.2996 0.0011 0.0000 1.0300 0.5400 0.0800 0.0800

70 0.3994 0.3420 0.2996 0.0011 0.0000 1.1000 0.5000 0.0700 0.0700

80 0.3994 0.3420 0.2996 0.0012 0.0000 1.2300 0.4900 0.0600 0.0600

90 0.3994 0.3420 0.2996 0.0014 0.0000 1.4500 0.5100 0.0600 0.0600

100 0.3994 0.3420 0.2996 0.0016 0.0000 1.8100 0.5800 0.0600 0.0600
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102 & £ i fie(5u/ 2 2 .48)

ke 2/ ) | TSP PMyo PM, 5 SOX Pb NOX co THC NMHC
5 1.2204 1.0553 0.9277 0.0050 0.0000 | 24.6000 | 20.3000 | 3.7200 3.7200

10 1.2204 1.0553 0.9277 0.0048 0.0000 | 21.6300 | 15.8500 | 3.1800 3.1800

15 1.2204 1.0553 0.9277 0.0046 0.0000 | 19.2800 | 12.6000 | 2.7400 2.7400

20 1.2204 1.0553 0.9277 0.0044 0.0000 | 17.4300 | 10.2000 | 2.3800 2.3800

25 1.2204 1.0553 0.9277 0.0043 0.0000 | 15.9700 | 8.3900 2.0800 2.0800

30 1.2204 1.0553 0.9277 0.0041 0.0000 | 14.8300 | 7.0300 1.8400 1.8400

L 40 1.2204 1.0553 0.9277 0.0039 0.0000 | 13.3400 | 5.2100 1.4700 1.4700
50 1.2204 1.0553 0.9277 0.0037 0.0000 | 126700 | 4.1300 1.2200 1.2200

60 1.2204 1.0553 0.9277 0.0036 0.0000 | 12.7100 |  3.5200 1.0400 1.0400

70 1.2204 1.0553 0.9277 0.0036 0.0000 | .13.4700 | 3.2200 0.9200 0.9200

80 1.2204 1.0553 0.9277 0.0037 0.0000 | 15.0800 | 3.1600 0.8500 0.8500

90 1.2204 1.0553 0.9277 0.0038 0.0000 | 17.8300 | 3.3200 0.8000 0.8000

100 1.2204 1.0553 0.9277 0.0040 0.0000 | 22.2800 | 3.7500 0.7900 0.7900
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(F 4L %R : TEDS 9.0 4Rk * 4 )




102 & £ i fie(5u/ 2 2 .48)

ke 2/ ) | TSP PMyo PM, 5 SOX Pb NOX co THC NMHC
5 0.6111 0.4461 0.3672 0.0054 0.0000 | 12.0200 | 7.8200 1.2100 1.2100

10 0.6111 0.4461 0.3672 0.0051 0.0000 | 105700 | 6.1100 1.0300 1.0300

15 0.6111 0.4461 0.3672 0.0049 0.0000 9.4300 4.8600 0.8900 0.8900

20 0.6111 0.4461 0.3672 0.0047 0.0000 8.5200 3.9300 0.7700 0.7700

25 0.6111 0.4461 0.3672 0.0046 0.0000 7.8100 3.2300 0.6800 0.6800

30 0.6111 0.4461 0.3672 0.0044 0.0000 7.2500 2.7100 0.6000 0.6000

S 40 0.6111 0.4461 0.3672 0.0042 0.0000 65200 2.0100 0.4800 0.4800
50 0.6111 0.4461 0.3672 0.0040 0.0000 6.1900 1.5900 0.4000 0.4000

60 0.6111 0.4461 0.3672 0.0039 0.0000 6.2100 1.3600 0.3400 0.3400

70 0.6111 0.4461 0.3672 0.0039 0.0000 6.5800 1.2400 0.3000 0.3000

80 0.6111 0.4461 0.3672 0.0039 0.0000 7.3700 1.2200 0.2800 0.2800

90 0.6111 0.4461 0.3672 0.0041 0.0000 8.7200 1.2800 0.2600 0.2600

100 0.6111 0.4461 0.3672 0.0043 0.0000 | 10.8900 | 1.4400 0.2600 0.2600
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(F 4L %R : TEDS 9.0 4Rk * 4 )




% 5 R i |OA & %

1 2 3 4 5 6 7 8 9 10 | 11 | 12

; 0.91/0.97[095|0.95[0.88|0.82|0.90|0.85|0.95|0.85|0.96 | 0.96
; 0.67 | 0.68 | 0.77 | 0.83 [ 0.93 | 0.94 | 0.77 | 0.76 | 0.72 | 0.57 | 0.58 | 0.45
1 0.7710.81|0.74|0.77 | 0.81 | 0.80 | 0.73 | 0.73 | 0.81 | 0.64 | 0.82 | 0.76
' 0.880.93|0.92|093(092|0.91|0.82|0.83]0.95|0.73|0.95|0.88
: 0.91 ({090|0.84 |0.79 | 0.62 | 0.53|0.73 {0.8110.90 | 0.76 | 0.92 | 0.92
i 0.41|0.64|0.45(056|0.84(0.82(0.86|0.75|0.69 | 0.28 | 0.57 | 0.51
;ﬁl, 0.40{0.50|0.50|0.69 {0.90 | 0.95|0.93 | 0.82 | 0.74 | 0.30 | 0.47 | 0.40
e 0.36 | 0.49-/70.45 | 0.52 { 0.73 | 0.72 | 0.73 { 0.61 | 0.47 | 0.25 | 0.38 | 0.32
S’ 0.690.790.76 | 0.83 [0.89 | 0.85 | 0.79 | 0.79 | 0.86 | 0.60 | 0.83 | 0.78
%}

® 0.410.67 |0.72 [ 0.83/0.85|0.88|0.91|0.80| 0.58|0.40 | 0.50 | 0.56
;% 0.81|0.84|0.80|0.83(0.79 | 0.67 | 0.64 | 0.77 | 0.80 | 0.69 | 0.87 | 0.83
T

= 0.66 |0.75]0.72|0.78 [ 0.83|0.81|0.80|0.77 | 0.77 | 0.55 | 0.71 | 0.67
1 I0A x> 0547 8% 7 EX
W2 kg 2 AN 052 %%
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STATION: Dajia YEAR:2015 MONTH: 2 STATION: Houli YEAR:2015 MONTH: 2 STATION: Fengyuang YEAR:2015 MONTH:2
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STATION: Dajia YEAR: 2015 MONTH: 3 STATION: Houli YEAR: 2015 MONTH:3 STATION: Fengyuang YEAR:2015 MONTH:3
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STATION: Dajia YEAR:2015 MONTH: 4 STATION: Houli YEAR:2015 MONTH:4 STATION: Fengyuang YEAR:2015 MONTH:4
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STATION: Houli YEAR:2015 MONTH:5 STATION: Fengyuang YEAR:2015 MONTH:5
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STATION: Dajia YEAR: 2015 MONTH: 6 STATION: Houli YEAR:2015 MONTH: 6 STATION: Fengyuang YEAR:2015 MONTH: 6
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Wic6m/s Midmfsand<=6m/s Mi<Amfs W :Cal

Wi>6m/s >4 m/sand <=6 my <caim : and <=6 mfs i<=a mis scalm > m
STATION: Shalu YEAR: 2015 MONTH: 8 STATION: Xitun YEAR:2015 MONTH: 8 STATION: Chungming YEAR:2015 MONTH: 8

0%
Wo6m/s W:am/sand<=6m/s M:<=4m/s M :Calm W:em/s W:4m/sand<=6m/s W:<=4m/s M :Calm

STATION: Wenshan YEAR: 2015 MONTH: 8 STATION: Dali YEAR:2015 MONTH: 8 STATION: Taiping YEAR: 2015 MONTH: 8

Wi>6m/s W:>dm/sand<s6m/s Wi<=4m/s W :Calm

]
gTwv
8

0% o% 10% 20% oy cm’x 3% 10 5
m/s W:dam/sand<s6m/s W:i<=Am/s M :Calm Wooem/s Mi4m/sand<ssm/s MW:i<=4m/s M :Caim
STATION: Wufeng YEAR: 2015 MONTH: 8

93
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STATION: Dajia YEAR: 2015 MONTH: 10 STATION: Houli YEAR:2015 MONTH: 10 STATION: Fengyuang YEAR:2015 MONTH: 10
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STATION: Dajia YEAR:2015 MONTH: 11 STATION: Houli YEAR:2015 MONTH:11 STATION: Fengyuang YEAR:2015 MONTH:11
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STATION: Dajia YEAR: 2015 MONTH: 12 STATION: Houli YEAR: 2015 MONTH: 12 STATION: Fengyuang YEAR:2015 MONTH: 12
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