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Abstract

In Hsinchu Science-based Industrial Park (SBIP), semiconductor and
opto-electronic factories use a significant amount of chemicals with arsenic
compounds in their manufacturing processes. High ambient arsenic
concentration measured in few yeas ago were recently reported and attracted
great attention from the public. Other than promoting non-arsenic
manufacturing processes and reporting regular monitoring data, analyzing air
toxic pollution distribution and assessing residential exposure and health risks
are desired. The AERMOD model was thus applied in this study to establish a
model to simulate spatial arsenic pollution distribution. Three methods of
directional pollution level hours, directional impact area, and directional hourly
maximal concentration are developed for assessing the directional impacts of
the arsenic emission from SBIP on adjacent residents. The uniform removal
method is applied to estimate the required percentage reductions of source
pollutants for achieving several expected ambient criteria. Two risk assessment
measures are then applied to estimate the residential exposure and health risks
for different scenarios.

This study uses two-arsenic emission data sets in 2002 and 2008 to
establish scenarios WA and WB, and-scenario WC. for both data sets is also
analyzed. The pollution distributions of the three scenarios are simulated based
on 2002 and 2007 meteorological data. The simulated results are significantly
lower than those sampled from random-monitoring at surrounding locations.
The emission data sets are obviously incomplete and should be exteneded.
Based on the directional impact analysis, the largest number of hours with high
pollution occurs under the eastern wind direction. According to the average
concentration distribution in each direction for scenario WA, the ESE wind
influences the largest area, while the WSW wind influences the largest area for
scenarios WB and WC. For the maximal hourly concentration distribution in
each direction, except the calm wind, the areas influenced by eight wind
directions such as sourth and NNW are significantly larger than those for other
wind directions. For achieving the expected ambient arsenic concentration
lower than 0.2ng/m®, about 80% reduction of all pollution sources is required.
Since the emission data sets are incomplete, a higher removal rate is required
for the complete set. Regarding the health risk, certain parts of the studied area
have higher risks than those in other parts of the area.

Keywords: air pollution dispersion model; arsenic; directional impact; health
risk; sustainable environmental systems analysis.
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R reeke 3 2 PEERAMFLOFE L2 - hhiE > BER
EFEAR 0 GlAcE AV 2§ FhE R € (California Air Resources
Board, CARB) % %_0.303 ng/m’ (CARB, 1990) 1 *% % BEAZ-
@ Calabrese and Kenyon (1991) RlZ &M 54 eh* F 2 4 S P HE
( Ambient Air Level Goal, AALG) % 0.0466 ng/m’» p* @ 4 7 b % 5 F
Gz - 0 Pt h ez 1§’<“‘ B e- BiE o 2 WEFE IRIS
(Integrated Risk Information System ) (USEPA, 2006 ) P|3& &1 % £ & & &
02ng/m’ M BB TRBEL G L FHE A2 - 2ngm k% 5L F
A2 - ~20ng/mM R EEAZ - O RGETAPMG R AL e
f‘v ( World Health Organization, WHO ) ##3tF e £ & & b " #7 2 (5 e

v o

EAE lpg/m’ Gk % 5 1.5x 107 4 5 0.66 ng/m’ ek "G EF H A2 — -
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6.6 ng/m’ Pk % E L F A2 - ~ 66 ng/m’ hk % L E A2 - (WHO
2000) 0 b & E T T AU BB e AT Y S A B BT B A T
Flenk K pRER -

EFREFEE (1992) TARBL G 82 TH0 EE TR URFEA
FAFLPERFURBIECRGE A N EDEB AP TF T 54
ERORE 0 T AT L S TR AR R s 2 R kR AR

LEBRG
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Y=g =317
A7 EBEAY R 2 B AERMOD(USEPA, 2004): * 3& fs 37+ #
BF®AE LB & 254 F TR GF > 2ERARNLR
Pz ERER G TITLEERPE R E DRI AR R WP A
THURARE B A R0 % 0 2184 % AERMOD H.5¢ % dofmiE 2 % 6| % i
B AFIE S B PR AP S ATRAGE REFLRBR %

gﬁf—é,_}jilp\‘f‘" IJ—L‘)":{—:.—.—P;UF]97 o

3.1 ij /nhﬁi

AT R ARACR) 1A 0 A& A S FA T B & &2 - AERMOD H55
EE N REATEAGAN RBERGE B RER GG
w RET B T RGP
TRk e R LR ERp LARAR R WA G AL
B RER G E AR ARG R G2 TR S
ﬁgv}*l\-o"‘j{% PIEFETE RO @ R 2ATH R 2 AT
RLERTAL S G R FEREF R TR O A~ Bl %
T AR T

1]?

gy

‘“‘}&

ia.,,

\‘1
ﬁ

*’E‘M

‘Lﬁ

7R

Sk

2. AERMOD #3VaE = @ 2 ®Ik %% 22 AERMOD 23 (USEPA, 2004)
B X MBS A, G kRO ERRY RS LA G

SN

i

T FORA oG B A A?,}IT%;E@, fo P -AT o BR B A

IpTEF a0 R A 0 L UFE B TS 4‘/@#&%&?‘} ki >
T

13



3. a4z

A A 47
WA - WB 2 WC = & iF 4
PR TR i 5

Ny
AR 2500 R

» 112 2002 & 3 2007
s A2 %/E’f{‘.&

TREM2ZZLR

R

EER R E

—%;;ﬁr"y

i§r# ’ *Lbﬁﬁﬂ{%—f;;

Ké;f E'-f'j";: ;24:\ o

) %%fg%&x 2.7 Bzen L AERMOD #-57

122002 & ~ 2008 -&#E%ig—fi; CR R

Ao#
¢ 9 FORR TR

e TS LR R

7“‘—'—3—5-‘*

<t = Y m

FEA TG

TS LR R

SRR RS A

Rl Fe b AT A G, B E Y R AR R R R R

MER R AT EANE AR R ERE A G
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P& S

B E R R
'%‘-f 1] 'é FhiL &
\ 4
a%
ﬁ 11 4
AERMOD # 32 31 & 7 Q%
% ) &y 3L
& B
3t *+
7 !
}JK A
\ 4 =)
7z
9
Z 7
7] f#
A 7 % :
5 = 35
A t z
S a 5
4 % =
)il S
vl 7 P4 e
# » &l
# o
<?i> #r

y

BT R R R 2 R MR

B 1 7 i Ae R
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E7T

©® L2 3744 1 3R A% By B R 26

oW £ (984 )8 nl =k

A %Chein et al. (2005))@& o
m AN TRAR ERZIBE O

\/W

B2 A AEFEE RATLERIEZE PG LR
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L2 ATAE RASARR T RIES

Time . lem LBl L2 3 4 I 6 © s
TSP-As 228 261 271 216 213 27
PM,s-As 1.74 177 198 1.61 159 2.54
97.05.15- 16— 7 11 12 13 06
D°  SWI3 N23 NE23 NEI7 SE6 NEO

TSP-As 076
97.05.22-23 PMas-As 0.66
S 15
D° NE3
TSP-As 341
97.06.04-05 PMga'AS N.D.
DD
TSP-As 237 047 275 234 3716
PM,s-As 224 ND. 283 2.06 3.09
97.06.16-1T—a—5—03 02 02 13
D°  SWIZ SES NW5 NW5 NW7
TSP-As 096 063 0901 108 081
PM,<As 0.86 0.3 ..0.94°. 1.29 0.34
97.07.23-24—G— 5 07 03 07 0.4
D° NWI3 SI2 SWS. NWiz SW12

TSP-As 0.55. 705 0.73 095 ~1.69 18 292 0.54

PM,s-As 0.53 ' .0.19 0.57 - 0.7 1.83° 152 2.01 0.34

I8 123 e 12 05 08103 07 1 07

D’  SW22 SWI9 SWI8 SWI19 ~N5 NWI0NWI13 NWII

TSP-As 448 104 015 051 038

PM,s-As 3.78 065 N.D. ND. 0.16
OT0IT- 187 14— 14 28 0.6
D°  SEI0 NI9 'NE20 SE9 SE1S

TSP-As 184 ND. 045 152 708

PM,s-As 127 ND. 025 0.83 155
97.10.16- 1708 08 07 0.8
D°  NE7 NEIO NES SEI0 NE21

TSP-As 082 292 132 271 N.D. 059 197 0.83

PM,s-As 045 233 0.69 199 N.D. 029 142 0.28

97.11.12-13

gt 3 16 07 15 13 12 11 16

D°  SEIS NWIO NWi7 NE24 NEI4 NEI4 SEIT N20

TSP-As 1.09 21 156 157 T.54

PM,s-As 043 061 065 031 0.97
97.12.08-09—¢x T 09 09 08 I

D°  NWI7NWIl NE20 SEI9 NE24

TSP-As 411 104 444 632 721

PM,s-As 336 642 311 501 6.82
WOLI-B——37T 55 14 17 2.9
D° SE9 N20 EII EIS N4

RN EiRRE Y ECTED)

a. Daily average wind speed(m/s).

b. Prevailing wind direction and hours.

c. May have problem for monitored result.
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2IXMAPEFT®EPN T L LRI

B p g I JE B (ng/m’)
W1 95.09.26-27 N 4.0
W2 95.09.26-27 NE 4.0
W3 95.09.27-28 E 4.0
W4 95.09.27-28 NE 4.0
W5 95.10.24-25 E 4.0
W6 95.10.24-25 NE 4.0
W7 95.10.25-26 SE 4.0
w8 95.10.25-26 N 3.0
W9 96.01.30-31 NE 6.0
W10 96.01.30-31 SE 7.0
W11 96.01.31-02.01 N 13.0
w12 96.01.31-02.01 N 12.0
W13 96.05.23-24 SW 5.0
W14 96.05.23-24 S 4.0
W15 96.05.24-25 SW. 4.0
W16 96.05.24-25 AW 3.0

FAEIH 297 #)

32 %26 % ?;?
FMAME 1L ERFGFF S‘z*g}“’ 97 #)&E =%
KHEATARF LIRS Fo SO EENZ PR IERF LR A X5
LHEW TR UA KT WP RIS RS Y e
FhR-oEWE TR ESRBAF A IURY R 2 O]
(Arsine) ~ I #4 fi& (Arsenic acid)* 4~ 7 > ﬂf EER R R W VLR E W A

(2T

FINP AT P

BRI P B R ARk 2§ 1Y 2 B (Arsecic)id & { F 15 A (Fk 0 96
E)o A2 APV RIFEAAEIIAES Y T O8F 1 P - £ 4H4cB 2 7
FERTHAMEFEE S 8 BT RIS AER H P A EQ B | T A
Bk P ER T2Ing/m’ (3575 Ri%AH 98 & ) £ 3R/ F®p 2 (97 &)
OS5 ED 96 EF o AHITHAPEF TP 16 B E RIZ(CR 2 17 )RS
oefEA50 & WI2 BR% B4 12ng/m’e % B 4 % B 91 # (Chein et al., 2005)
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gapdgd 120ngm™ ek B > rEH '%%ﬁ}j&&é}*ﬁ-%;ﬁ%’iu]g.ﬁﬁq
95 & 2 7 fFomard MPEFFRGEE > 96 £)p[d 374
2 R RFF BT PR T AR A BRI B

B e 5 A% B ERINAER T o RETRIE A MG SR S

=
(el

~

BUJ

A

EN

o
AR

o TEZWNREMSALDTELG > 2 A3 E HiT R R
SRARAS TR TGRS

B=
X
figﬁ]f\’q.%/ﬁ-i -@f"] g%ﬁfgﬁj&l’i ‘g,wgl&i_g&
B

S G
% AT AR UPEFE Y G- RS A TR 0 L R E AT
AT OERTARRE R ALY T A AT GRS G Lo~

ALE 3 ®RcPBARREI LS ZANT  FLER S FTEER P U R
PR FTHAE MO EE 13T o FHF TARITET Y Kk 2P A
v # 402,695 4 (7% FeRE 97 E)HE P AR A ¢ 191,646 4 5
BB ATRENME 8935 AN EEBE A AT ARITE T ?
Bohab 2EAA T 500,023 (RTA AT 97 £ )0 B un s A
B2 AT BAEERE cdNPEFRFE X L RE > AATHRT gund 4
CORRS 0 PR DR A o

AT EATA R ATH RAA R BEM S F T A (75 F iy 97
EATHRAECR 97 E ) AT G 156,706 B ihbBE o @ R Sk
132,260 = » T3a& = (7 Finde 4 v)% 3.04 4 5 3THERG 113,562 B i
HHEL S @B S e 150478 2 0 TaE 2 X 332 A o 3TEH hfipEh

d 7,11%44;4}_'_;3‘:6 ,‘—_Légﬁ;;-?l‘f_’r%r"ﬁi;gag}%?-}ﬂ']“ﬁiljﬁ’%gfihl

oy
N

4

fiﬂ

BELEBESE  wAFTER S kA gL TN E
FI P 374 B chipk BEECE — BEAT S 4 e o 3 0.844(=132,260/156,706)

Kigip o @ ATH Fhenfint Bhiicd > A4MHE - B Ay T bldo- B

=

%

TR AT BT PENRE R

i MO F— B Ak T 8k g

3

BT REEA S BRE BH LS g TN E o T A HE



L E R L i Bl TV NE B An BT 0 e B3 R g
PEooH AP EE - B (2] 5 05ke x0S5kn) N Aiin gkl £

b Gl Y S TR B RARTEA 0 TE R R AR

3R T RNATAREY ARHD AHE AAD 0 @ S ok b o
™

> 1000

M 100~1000
6,000 12,000 @ 10~ 100

I I 1~10
0
(unit:F)

B3 #7 % AT KR
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3.3 AERMOD #7581 =
3.3.1 AERMOD #:5¢ f§ /i

3 & * 22 AERMOD(AMS/EPA Regulatory Model )(USEPA, 2004)
B Ed 2 ®WEFF (USEPA) 2 £ Wi %% ¢ (American Meteorology
Society, AMS ) #fke = 2_j* ;' sxie 4 B € ( AMS/EPA Regulatory
Model Improvement Committee, AERMIC ) % f 3¢ & » H p enp >t B -
2V PN A < e ISCST3(USEPA, 1995)# -3¢ » # * 22 ISCST3 #p
o ey ~ gy et > T EH BoRTEHRS B BN E BT R B R
R SRl > T RFZRET BHE L DT

AP PRE 0 ATeh R S 0 AERMOD Flm gEd o iZ 0 0
Fa T2 4 - ¢ P o BN ¢hrRe 5 < i AERMOD 4p B A7 7 0 4 Sattler
et al.(2007)i * AERMOD X3Ef 5 K Ad® B ok vk 4 T ik AR B » 0
B SR R TR 2 B o Yang et al(2007) % ¥; i B Rl fcdy
AERMOD £ 1SC3 % #it.% i B %% &7 AERMOD ** ISC { 4t
Bry; # (97 &) 1% AERMOD 2 ISC kit o 7 v 4 3 § foorfiax
SO, > T A o LRI E R FU A F RS R DR ERE > i
7+ AERMOD et % % i ISCST3 &ZiTBBl 2 % P g &% NH T 4
s A PRATH

AERMOD #-;4 2 & ¢ 3 =2 B3A > A %W 3 ®F % F 4o
AERMET (USEPA, 2004) i3t 2 g A5 F 8 e AERMAP (USEPA, 2004)
#5 > 2 AERMOD #4cHist - AERMET & ¥ 6 % 48 7 Bl =b #7ip| £ ehf
T RALA L S BRI TR F % B~ A B- 2k facgh 0 ¥
- AN F FEELE L B B AT 2RD VR lAf fe e A5 o
£ B0 A% ST 56 AERMAP %3 K » AERMAP # * % B3 73

\\\Xr
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k& (U.S. Geological Survey, USGS ) 1 DEM(Digital Elevation Model)
Wi A Y IR SRR 2 B R T A o b
{4 d AERMOD #-} it s BN 28t é ® > £ 2 b5 ARTH
2 B RELE LB o

T e (94 # ) 4p &1 > 22 ISCST3 5% v+ &> AERMOD % 5 117
A e

Lit g2 17 & 3 % & (planetary boundary layer, PBL : 353 3k < § % 9
M AR R B IR(FE)E G RS N EEEE 5w ah2biogp
,t}_ﬁFﬁ‘ ;
2. AN B L PR A R RS
3.7 HERF RN G 5 LRSS
4.% Byt Rk p TE EIREE A Tk Ty
5. BT ER A N TE R E o
H gy M B RO Y R T A s A0 ST 4 e
AT RR S 2 0 X I BRI B E N o RN T R AEHF %
FAHLZ Hoin 25T u] (FIEAJE » 12 AERMET § % I o5 i
= AERMOD i » # > 2 {6 £ 45 A 25 AR T R 58
oo T R F ¥ - P ot AERMOD 2 2 57 1 & b T cd

RS o
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Meteorological data preprocess

Surface observations

v

Upper air soundings

A

Extracted surface .
. Extracted d FSL
observations(HUSWO) xtracted soundings(FSL)
A.
AERMET processing
\ 4
Stage | QAl error
AERMET input
J QA success
y
Stage II QA error
Merged data
24-hours blocks <
Albedo
Bowen Ratio p| QA success
Surface Roughness length
A 4
Stage 111 QA error
Surface file
with PBL parameters Profile file
A success
B. Q
Y
AERMOD input

'QA: Quality assessment

Bl 4 AERMET #7i¢ * 2. § % 7 3f ed2 A2 (B p User’s guide for

AERMOD, 2004)
332 F % pol B R

BA4err s o F e FTRFAET LR RN FEREF 2T
AETEF G F R RRERT AT T

3 mf? G BLP L 0 A B ER* 2002 £7

2007-&m3\pi=;f,@\ ‘}l(—"%;ﬁﬁa\_}lﬁ_ 97_&),311’&"@*3_%{&/3:

= 2002 & &5 i—’,‘bﬁ?%%fgﬁi AT 1211}7%\ 2002 2 2007 rrwh B iE %X

TR P REEHPEEL LR D NITPRFHEIRMTE &
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FHFARRIEE(F AL TAE 0 9T E)IEE FRRI A o BN e B
FHIE A FETARZREF R AFETHE GRS CERE AY
BECRE b  BRERAIEZFF AT NEIHEERZE A FR
SRR SR B2 RBITRIE LN T E 2 B e
ﬁ#?iﬁiﬁ'l?ﬁiﬁa?]%*% °
3.3.3 AERMET # ‘?\ FLE foix 'ﬂjﬁ‘f fe 2
AERMOD #3 » # 75 # 7 A8 ¢ 42 11 AERMET #5438 7 § 4 7%
JeJR R Bl e A) TR R E 2 g AR T - - SR 2
- ~ AERMET § % & Flan BJ2 ¢ 4@ 4 B % B 977 0 AERMET $i25¢
ARLZZBAIRAILF R FH -
(1) F L#s-4 5 AE &% 6 Jpl 2 2 RRITR 2
(7 Hchpds R E A iR B 0 B T B L ATIRARE ~ AR R
R P =
(2) #1 i dcdpi 24 PP & iodh %k 0 T4k & Bcdp it R 2
i F e W@f%ﬁﬁ%”%fiA' REHE -
(3) &t A2 AERMOD SN #7 5 crid B & S8 > BRF
B P g 5 K B F (Albedo )~ g~ v (Bowen Ratio )
% b 4 e kER (Roughness Length) % $-8c > @ ge < Wbk B
T EREFFF %0 a2 i (Complex Terrain
Dispersion Model, CTDM ) #71 # £33 j& (4ofitde— P ) o
ERA RHE T RS H e £ g e fe R (§0%
- AR EHEE L Ea RBFES R
s Sl » 20 Y R T HAR R 2 H R
= EEATRERIARP R lﬁﬁﬂmﬁﬂ“‘ P F R X FE AR
OB RS L A 0 dof Tl L BRI B AL F GBS H W i
Boo5 0 BARL MBS T E AP GROR T LR AT R b
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BoRechE A T A HR R 2 E R AFETHR AT
SR CF Bl B AT R I TR BELATO R R
40m ¥ 40 m2 #c =B A2 FH 0 1% ERDAS IMAGINE(Leica,
2005)% Grapher(Golden software INC., 2007) % #: %2 % UTM /& &

gl o e f* pRAEFFEEA S 0.5km x 0.5km

PRAOFATHF AR PERAERIZ 3RERE) ST F A ER

PO
Input Input
les1
AERMET DEM’ Data
- Generates PBL” parameters - Generates Terrain and Recepotor
- Passes Measured Profiles Data
Pass Obs." UTM Coord.’
PBIL2 parameters Elevation
AERMOD
\ 4 A 4
Interf: 6 7 8 .
feertace . . WS", TURB', PTG - Concentration
- Similarity Relationships . Computations
- Interpolated Profiles P

"NWS : National Weather Service Station

*PBL : Planetary Boundary Layer

’ DEM : Digital Elevation Model

4 Pass Obs. : Passes all meteorological observations
> UTM Coord. : UTM coordinates

WS : Wind Speed

"TURB : Turbulent Fluctuations

¥ PTG : Potential Temperature Gradient

B 5 AERMOD :i& & ;= 42(& 32 p User's Guide For The
AERMOD,2004)
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3.3.4 AERMOD $-;' & &

AERMOD #5678 8 4240 B 5 #r57 (USEPA, 2004 ) 7 i {7
AERMET § % f AJ2# 5 2 DEM F#AJ2 > ¥ 8 5§ AERMOD ##<
st o297 AERMET ¢ 7 &4 75 & S8 plak TR 32 83
aﬁ&é%%%&&%?ém%ﬁwﬁﬁﬁﬂ%@M%%ﬁmiﬁﬁk
BB g ARG FBRE s Lw kR e LEE A 2R
Big s ke iR 2R EF % SUh I ABRMET 309 > 35 1 i
5 F R R Sdic 4ot BERE R (u*) ~ Monin-Obukhov & & (L)~ i
BiR(WOHSERTR (%) Bk 3B (z) #4888 (H) % -

Berd b Sl e oF % BRI TR #ij » AERMOD: 5 1§ 4p i B Ui
B kTfedd * B Xiiimh (ov ow) BERES P A (dO/dz)
BAEN (0) 3 L7 mBEYy . & X FET AR S IR
B~CERR R R AT aE B SRR RS Bl 0 TR R B e i
EEPME R NS APRR o ¥ hE Ll 47 i DEM TR R & 4k
PR O MR R R AR G S BRI o Sl TR S
AERMOD ﬁ%’?])‘ﬁ%’% F R A BRI G AR TR EF % 4
rERFEARPFIRR i A

34 FAPpFTEELSGAIT S 2

TEAAPOIEEAGEETR e R TN AL R
w A 47 7w (275 4 - (directional pollution impact, DPI) > * #£34 % I /5
APTFBT A 0 B SR ITE R PR G A AT 0 LT L] e -

HP 2 e

26



3.4.1 > w45 4 0¥ 2 47

ZFFAP ORI E IR EER R REFAF A5 €
AZHREAFERE - R LHIPFFP > LD E b §HT
A T b R A% B 5 4k R ek # (Shorvailar et.al., 1969; Singer
etal, 1970) > FpF g = s - R WA AS 2 KT GEags s &
XK€ 7F F s m (Seaman, 1999)c Fpt AL R B h v A 477 4
2R R TRL SR R AT Ry o

AT 12002 &£ 2 2007 £ Bow FALET AT B2 £ 8760 B /] BF
R 16 AR » A B AT Glde AR 2 E - 284 500 B P Pt
500 -] PFiedr s N b o HAeRR v ] &34 > gL 2h s boik 13 0.5 m/s
ZERERFELER c A1TARPEIRE v T T E A6 EEAEL

2 GEERE o

342 8 A4
FRAITLE A ZERE ~ R o2 MRE = Bl rir o
A FRRE TR RPE TR vV ERFEHT B R T D
AR LI R RS G B R ZAREING A RPN P B A
Bt FAR A Flp gt BRI R Y AR R R R G T
o2 AR R RS AR AT R o R PR RS

NIEHB 0 AT - - P2

| g
3 WA @ 12 Cheinetal. (2005) 7% pl#cdy & & 45

$-H8 %4 Chein etal. (2005 ) ¥ =rE ] 2002 4 #7 £ 4 B % Ay
B A S A4k 0 0 ABRNOD 3 F & P HCR K HORRAT 6 B R RS
AA G ERE TR S P R REFOERES LR

BATHEL CERRARATE AR EF ST LA SR
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' thﬁ& A Z\%E" A)%m'}é:ﬁﬂ ) ‘_,(,EH;L" A ﬁﬁ»;’;ﬁ:—?&l/ é‘.Tj'.]_xﬁ,L‘yL:m—»
P ECAERUY 2l
Frs WB D vl i 89 Fh 2ok iRl Hcr 5 5

SHED SR AEHES ARG TP R A B LAYk

TE - RABAF LI AR EF R THRPHALET D S
L0 22002 EAUER A A 0 AT LITHETH D R A T

91 2008 £ 2 B4 55 il K HERRR IS B A A0 JE B 3

RS AR e

FrE WC: ¥ b d fap i 2 By & &

B WBEEARIITHRIFEL TE Plodicdy > ERF RS SETF
TR A RS By 2 S AR T e0F 4k > B2 X Chein et
al.(2005) #7 & PlerpEEEL A e s R aTH TR IR A AT B2 T 7
oot 8 - BB S A LR TS o rEE T Aot o 1 AR
BRETRIEF LR TR SRR > i B

N
S FEP P2

AREHE A RR D THE LA GERPE
DT i# :

PEBREAF IO B2 EFRTEALERAFRA>ES L D
BpFHc bldel 2 E- X5 500 B PRESAR 0 A F A ER AR
T 4 200 ) FF A& 0.046 ng/m’ 3 0.2 ng/m’ 2. TR RER e T L
FAYER PRS2 ST AL
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DA i# :
PR GAI6BRE w2 Fh T 0 L5 AT IR TR PR
B blde AR R T 0 Tk R A AT 02 ng/m’ S F 300

Fro B a b e T 0 h g 2 E SR PARE A ]

DM ;% :

PHEBEAITI6BR w2 FERT B FEERRSI G
BT o EEARRTEPORE A o rEF R RR BB E o -
A AR 0 A B LRI E (worst)FA5 0 A B g H
B iTl gl o

¥R ER
PRERBERFLARE R R REFRE R AR T ET A1
IR ke SR RN I AP ERERD T AP R B W
‘“”ﬁ BHWZF AT G FEREE L 200 ngm’ KA il i
B =g % v R SR EE R G RS o S F o B
BRRIT Oy A R, P AP A REP AR TR
FEE L6 ng/m ( European Union, 2008 ) °
RERGES G o d TR OTHRFRAE IR F L OEER
BT oS E R4 2§ FRE B ¢ (California Air Resources Board,
CARB) % %_ 0.303 ng/m’ (CARB, 1990) &b % £5 7 § A2 - 4
Calabrese and Kenyon (1991) Rl 2 &M 5 4 h+ § 2§ & F P &
( Ambient Air Level Goal, AALG) % 0.0466 ng/m’> }* & 7% % 7 b *& & B
Fa2- o A0 Y Sk en- B o £ Wk FF (USEPA, 2006) =
e ERA02ng m FIRE T ORBR G SFFH A2 - A 2ngm3 ik
R E LA - A N20ngm3 b te R EFE A - A RGBT ARG
£ w2 s (World Health Organization, WHO ) R = f5 = 1 ng/m’ ehk
%5 1.5x 107 4 ~0.66 ng/m’ ek "% E5 7 & A2 - 4 ~6.6ngm Gk
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AL F A2 - 4 ~66ngm’ b e EEF A2 - 4 (WHO,2000)
BB R A BB TR
F5 PR Y FIREE G- L RZERGE 0 d 3 0.046

ng/M’AALG &6 B » 822X E P E 4238 6 ng/m’ » e ¥ iy d 375 Lk
T 20 2 A HEE S OB 6ngm’ > Fla R G TAZ 4
WAk 24772 o % B 8 AR T 0% 3F e A

5 S2 : 2 ng/m’

#8 S0.6 : 0.6 ng/m’

5 S0.2 : 0.2 ng/m’

3.5 2R iR
%ﬁ%#%*&%%%géi—iﬁ&ﬁ%$’&€%ﬂigﬁ
$ O BER L G AR AT S SRR o A

>
8w

%4 Grattt (1996) 2. 3% KiEF 2 75 Aar b G306 o b G5 2 %

Ri= Q. x (x/Q) x URF,x MP, (3.2)

He RoZHEIRBAG  Hi- 525 ﬁ vﬁ?—&ﬁ&ﬁ%g
(10°): Qe 5 cis iy HEL X ¥ @2 T8 5 (xQ) 54
fF+ ; URF, 3 8 =Rk ' i > @ 5 Ez\ ,ﬂfr:MPc:%ﬁ%u%@

~b\ put]

ﬁ%}i ﬁ:ﬁ.f‘ﬁ'{"chxi"‘;q:} B A RFALP 2 P ﬁ%ﬁaﬁ—’h}a

B t%»?aﬁ&pu#érﬁ*%ﬁﬁ'ﬂﬁ@ﬁﬁi%@ﬁ%ﬁ
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AERMET % & p&> ;;’“gﬂig?] 3w F BB % (Albedo )~ g < +* ( Bowen Ratio)

% 4 42k & (Roughness Length) % = 78 4o#c » ™ ™ & 4 &4 p AERMET

# % £ p (AERMET, 2004) > 3 &4 plzb i kE & & Sdeeani > 29 g

“Z % %44 1 (CTDM,1989)  d 7 B "% & 8 & 2| 4p|=b 242 R

"ggﬁf\——-ﬁ}ig ¥ ipgaiR o et 24 67:‘ oA AR TR
RS~ @ s AR B S RE

N

Fd
[
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# 1. moisture condition 2%

Condition Dry Average moisture Wet
PAfER R <50mm 50~200mm >200mm

# p CTDM (1989)
22 R el 2 55 or iF RS

Land-Use Spring Summer Autumn Winter
Water (fresh and sea) 0.12 0.10 0.14 0.20
Deciduous Forest 0.12 012 0.12 0.50
Coniferous Forest 0.12 0.12 0.12 0.35
Swamp 0.12 0.14 0.16 0.30
Cultivated Land 0.14 020 018 0.60
Grassland 0.18 0.18 0.20 0.60
Urban 0.14 0.16 0.18 0.35
Desert Shrubland 0.30 028 028 0.45

4 § AERMET(2004)
23 PR B IT 2 R EEGRECHIS LD B aE v

Land-Use Spring Summer Autumn Winter
Water (fresh and sea) 0.1 0.1 0.1 2.0
Deciduous Forest 1.5 0.6 2.0 2.0
Coniferous Forest 1.5 0.6 1.5 20
Swamp 0.2 0.2 0.2 2.0
Cultivated Land 1.0 1.5 2. 20
Grassland 1.0 2.0 2. 20
Urban 2.0 4.0 4.0 2.0
Desert Shrubland 5.0 6.0 10.0 10.0

# § AERMET(2004)

70



P4 PRpd el 2 xEE - LRRFEET2p Pt

Land-Use Spring Summer Autumn Winter
Water (fresh and sea) 0.1 0.1 0.1 1.5
Deciduous Forest 0.7 03 1.0 1.5
Coniferous Forest 0.7 03 0.8 1.5
Swamp 0.1 0.1 0.1 1.5
Cultivated Land 0.3 0.5 0.7 1.5
Grassland 0.4 0.8 1.0 1.5
Urban 1.0 2.0 2.0 1.5
Desert Shrubland 3.0 40 6.0 6.0

& AERMET(2004)

205 FUPEL R A1 2 RESEREE T p Fap e

Land-Use Spring Summer Autumn Winter
Water (fresh and sea) 0.1 0.1 0.1 0.3
Deciduous Forest 0.3 0.2 0.4 0.5
Coniferous Forest 0.3 0.2 0.3 03
Swamp 0.1 0.1 0.1 0.5
Cultivated Land 0.2 0.3 0.4 0.5
Grassland 0.3 0.4 0.5 0.5
Urban 0.5 1.0 1.0 0.5
Desert Shmbland 1.0 1.5 2.0 2.0

# p AERMET(2004)
206 1pd HAIH 2 R F SIS 2 LR

Land-Use Spring Summer Autumn Winter
Water (fresh and sea) 0.0001 0.0001 0.0001 0.0001
Deciduous Forest 1.00 1.30 0.80 0.50
Coniferous Forest 1.30 1.30 1.30 1.30
Swamp 0.20 0.20 0.20 0.05
Cultivated Land 0.03 0.20 0.05 0.01
Grassland 0.05 010 0.01 0.001
Urban 1.00 1.00 1.00 1.00
Desert Shrubland 0.30 0.30 0.30 0.15

& # AERMET(2004)
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‘o= AERMET #3V 3% 244
¥ - e

JOB
REPORT MET_S1.RPT
MESSAGES MET_S1.MSG

SURFACE
DATA 46757_2002.ALL HUSWO
EXTRACT MET_SF.IQA
QAOUT MET_SF.OQA
XDATES  02/01/01 TO 02/12/31
LOCATION 46757 121.00E 24.49N -8
AUDIT DPTP RHUM HZVS CLHT SLVP RHUM PRCP PWTH

UPPERAIR
DATA 2002_FSL.DAT FSL
EXTRACT MET_UA.IQA
QAOUT MET_UA.OQA
XDATES  02/01/01 TO 02/12/31
LOCATION 46692 121.30E .25.02N -8
AUDIT UAPR UAHT UATT UATD UAWD. UAWS

¥ - E

JOB
REPORT MET_S2.RPT
MESSAGES MET_S2.MSG

SURFACE
QAOUT MET_SF.OQA

UPPERAIR
QAOUT MET_UA.OQA

MERGE
OUTPUT MERGE.OQA
XDATES 02/01/01 TO 02/12/31

FIRE

i

JOB
REPORT 2002_S3.RPT
MESSAGES 2002_S3.MSG

METPREP
DATA MERGE.OQA
OUTPUT 2002_MP.SFC
PROFILE 2002_MP.PFL
XDATES 02/01/01 TO 02/12/31
LOCATION 46727 120.00E 24.49N -8 26.90
METHOD REFLEVEL SUBNWS
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METHOD

NWS_HGT WIND

10

FREQ_SECT MONTHLY 1

SECTOR 1

0

360

WIND_DIR RANDOM

**S|TE_CHAR FI SI ALBEDO BRATIO ZO_(M)

SITE_CHAR 1
SITE_CHAR
SITE_CHAR
SITE_CHAR
SITE_CHAR
SITE_CHAR
SITE_CHAR
SITE_CHAR
SITE_CHAR
SITE_CHAR 10
SITE_CHAR 11
SITE_CHAR 12

© 00N U1 WN

1

PP PR RrR R R R R R R

0.35
0.35
0.14
0.14
0.14
0.16
0.16
0.16
0.18
0.18
0.18
0.35

2.00
1.50
1.00
2.00
0.50
1.00
2.00
2.00
2.00
4.00
2.00
1.50

0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
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CO STARTING

“téx= AERMOD BV R 24

TITLEONE AERMOD for Hsinchu , As conc.
MODELOPT DFAULT CONC
AVERTIME 1 24 PERIOD
POLLUTID As
RUNORNOT RUN
ERRORFIL ERRORS.OUT

CO FINISHED
SO STARTING

ELEVUNIT

** Point Source

LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION

** Point Source
** Parameters:

SRCPARAM
SRCPARAM
SRCPARAM
SRCPARAM
SRCPARAM
SRCPARAM
SRCPARAM
SRCPARAM
SRCPARAM
SRCPARAM
SRCPARAM
SRCPARAM
SRCPARAM
SRCPARAM
SRCPARAM

METERS
UTM_E UTM_N Zs
STACK1  POINT 248155 2741575
STACK2  POINT 252173 2740557
STACK3  POINT 251851 2740107
STACK4  POINT 252041 2740107
STACK5  POINT 248387 2741578
STACK6  POINT 250511 2740707
STACK7  POINT 250825 2740467
STACK8  POINT 250616 2740917
STACK9  POINT 250623 2747839
STACK10 POINT 238438 2733882
STACK11 POINT 248791 2741030
STACK12 POINT 248674 2741477
STACK13 POINT /249293 2741034
STACK14 POINT 248345 2741130
STACK15 POINT 248951 2740779
STACK16 POINT ‘250657 2740905
STACK17 POINT 251953 2740407
STACK18 POINT 251108 2739797
STACK19 POINT 250250 2740737
QS HS TS VS
STACK1 0.000004444 16 293.3
STACK2 0.000007972 34.7 293.2
STACK3 0.000002806 20.3 292.7
STACK4 0.000002861 36 292.3
STACK5 0.000000544 16 301.7
STACK6 0.000001917 28.8 302.2
STACK7 0.000000750 18 294
STACK8 0.000000056 10.5 292
STACK9 0.000039640 39 293.2
STACK10 0.000000222 36.6 293
STACK11 0.000000889 37 293
STACK12 0.000012000 17 293
STACK13 0.000006583 46.6 293
STACK14 0.000004833 112 293
STACK15 0.000008722 17 293
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DS

6.187
9.253
6.758
3.513
6.187
7.442
8.098
7.940
2.275
4.184
8.038
22
5.570
39.86
22

1.2
1.55
1.64
1.58
1.2
0.7
0.9
0.35
0.63
1.05
13
0.51
1.82
0.51
1.12



SRCPARAM STACK16 0.000001361 36.6 297.3 4.183 1.05
SRCPARAM STACK17 0.000004556 36.2 2945 4.384 1.39
SRCPARAM STACK18 0.000002167 53.4 293 1254 1.2
SRCPARAM STACK19 0.000000722 36 2944 1029 1.3
SRCGROUP ALL
SO FINISHED
RE STARTING
RE GRIDCART GRD1 STA
GRIDCART XYINC 238500 105 500 2704000 105 500
GRIDCART GRDlelev 1 259.0 259.0 269.0 279.0 346.0 346.0 401.0
415.0 622.0 484.0
GRIDCART GRD1 END
RE FINISHED
ME STARTING
SURFFILE 2002_MP.SFC
PROFFILE 2002 _MP.PFL
SURFDATA 46757 2002 Hsinchu
UAIRDATA 46692 2002 Taipei
PROFBASE 28.9 meters
STARTEND 020101021231
ME FINISHED
OU STARTING
RECTABLE ALLAVE 1st
MAXTABLE ALLAVE 50
PLOTFILE 1 ALL 1st 02all hr_1st.plt
PLOTFILE 24 ALL 1st _02all_day 1st.plt
PLOTFILE PERIOD ALL _02all_ave.plt
POSTFILE 1 ALL PLOT -02all hr.pos
OU FINISHED
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