-0z &2 7 ST E 43

BB AR F R AR (PMys)is 2 X IR A

HRE BPHX SWE
B0 37 B AT R AP R

(PEERE—O— 45—+ Hih : PERE—O A -HUAER)

wmOR

4HR%)FE Wt (fine particulate matter - PMys) SIS ARSI HERC BRI EE - TR0 R 25 B B M E 12y
HEZERITIY) - AT SIEER = R IA PMys S5 - BRITH ISR SRR H 1ETREE
b » DURFERBRYEREE A R EBRR R - 45 RBTR - SAURYEEREURE 36 /NIF - BIE TEH , E/5544H
FATAF 6 BhisE AT - A—1¢ THI—H 7B R 6 BiFARAVATIKET » WISFEY PMys RS L BB H RN
B 1 A 1 I 0 18 BHAT 06 B8R - NO,( nitrogen oxides » & 48 (4% )~ CO( carbon monoxide »
—&{Eh% ) ~ THC (total hydrocarbons » 48hi&E &%) ~ LU NMHC (non-methane hydrocarbons » JEHH
feiRE(bEY)) SR EAE R TEEEHEAY) - HIRRERER AL » 45 PMas %Y 3 2 4 /NIF - 28
M7 » NOx I CO HYZEA- PR R e B B S (a2 (< TG AR IR B 5 © 1B (LR R FE R E i) THC
FINMHC PUR 5 55712 7K SO, (sulfur dioxide » — & fbHf ) HYSE( -2 R 8 SR B m i A1 -

BFSAERT RN - B RS HFR B EEEY - ARG HFR R R - DU RS
FERR SRR - BE PMos IR STUE ARG R AL - SRS PMos JREE(LER R (1)
REERS (1) MR - DRI S (LN NEUSEIM 2R PMos - HIYE bR T HE 2 - 3
It 3B AR SRR A0 SR A RSB L E A S B LE » RIS DU S IR 5 3 Al
& o EEAE AT IR RSB RN ED - $20E T 313 PMys 5B R TIEIA TS AR - 4t
[ERLEISEET = - CMEE AT SRR S BRI -

RS © AMBFOIRL PM.s ~ S it ~ SRECR ~ HE(E

*EEEE | SR » ZIEHAZENEREE—EY 162 5% Tel : 02-77341633 » Email : znspw302@ntnu.edu.tw
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RRIF VORI S AN EIR/NITRLEE » ot - iz
/NS 2.5 BRI BR824 R I Bk
(fine particulate matters, PM,s) - Fg N FERI IE &
N B BAGHIE S BELA S - AR
W SR L2 N RS > PRIIEE SCAR e R mT iz AL
(respirable) I H0RL o It 179 225 A B g T E2 A
FERUR » REATEEIEN 58T - B551%
(il J7 T HYBRA 2 AT RE PRIER 98 1 E 1T 24036
(Dockery et al., 1993; Pope et al., 1995, 2002;
World Health Organization, 2005; Laden et al.,
2006; Dominici et al., 2007; Franklin et al., 2007;
Ostro et al., 2007; Stolzel et al., 2007; Franklin et al.,
2008) © EIEARAFTRESL PM,s H_E [ Z (Y2857
I AL & %7 (Polycyclic Aromatic Hydrocarbons,
PAHSs; Alsberg and Stenberg, 1979; Poster et al.,
1995) (Y B Je 14 B2 25 2€ % M4 74 B (Cotham  and
Bidleman, 1995; Harrison et al., 1997) -

FEIRIRB N LLAE 1997 FF£H17E T PM2s VE
HIRRAE - G 2006 FE4F THEIE » 18 PMys el
7 52 H AR B 22 BR B a0 'E A #E (National
Ambient Air Quality Standard, NAAQS) - H A=
e By H S8 By 35 pg/m® > S (B By 15 pg/m® -
1R 4= 4H 4% (World Health Organization, WHO)
TR HIEVE R PMys 2 EHEEME - WHO EEEEI LY
Ry VOfEPEES - f&3 A R N R B 545
[ Rll(air quality guideline, AQG) : PM,s F-3F-H{H
#5610 ug/m® > ESEHS{E Ry 20 pglm® » FEERY - 1T
B [ B8 5y % 2= (Environmental
Administration, EPA)t.E24F 2012 &£ 5 BEIF &
22 R EARAE - IEFURE PMys JRIEHIAZE RT3

EHITE E - BT IR By - H M 35 ug/m’ -

Protection

FEPI5(E 15 pgim® > BAZEE] NAAQS —% -

RO LA 7] 7 Ry SR A 1 (primary ) 2
{74 (secondary) 955 - KHERITHY PMos Ry T A M
TSR  FEHRRPRESAE LR E
TR © PMys HILERAH R R 18 5E - IREAED 55
AORERE F A R EH AL LR - B R
{EERAH P B SR T - DR - B - TR
ifiz(elemental carbon particles, EC) -~ Ht#&{L&%)
(organic compounds, OC)Z&#)'E - e EyEHES
W) SCRT W o3 Ry SR A R AR T AR PR - T
2 i 2 $ 4% 1 A 1Y) 1) ' (Volatile  organic
compounds, VOC) = PAHSs » #a] A2 4R ftl
HYEFR T -

KRG SO; MURLHTTY AR ¥ BAk 1 A H AT
) SO, (sulfur dioxide » —&ALiR ) » BE/KE A
LR (HoSO,) - FHEE—2 P BRAE I TR TL
Rr b o JERCHRBRER - —fH RAYBRER B H e
B HSO, B EE UL DA R - BRI AT i ey
NSO, 5, CaSO, > EZAFAEHIH I E (kL (Wu and
Okada, 1994; Zhuang et al., 1999) - k& s 4
Y& NH; B HSO, 2R T [ (NH,),SO0, B
NHHSO, RIFAE 4R AR « BN » KA H
NO; i~ F ik B NOy (nitrogen oxides » E &b
Y1) R R A AT LR HNO3 B HNO, - & HNO;3
AR ORI R - SR YR S e p s
NH,NO; J2 NaNO; %5 (9 f¥ fi# &3 (Tang and
Munkelwitz, 1993) -

BT EPA BRI R R » 208 IE PM, s
TR B = R T Fore e BEHEIE © 25 R E AN By
SR > 24 /N P HI R FrE £y 106.6 pg/m® -
12 /NEG S e e 5] 151 ug/m® (Lin and Tai
2001; Lin 2002; Chen et al., 2004; Tsai and Chen
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2006) - S ERITEHIGE o BN PM,s 1Y
REBAHRL » FEAOB MR T35 LA SO; RS -
H7 ok NO3 1 NH, (Lin and Tai 2001; Lin 2002;
Tsai and Chen 2006) - 2 L =RV H F 24
ERRART AT TR PRI BRI (Lin and Tai 2001,
Lin 2002) - Fla (R ER (R - RFR T REEEL
Tkl 5 S BRI Y HE OIS I B R R R 1 1Y [ 2R
M e

BB B JR AR > = PMas
TR - A ORE  RE RGNS
E W E2ELERZRTEVHERM
(Triantafyllou et al., 2002; Elminir, 2005; Wise and
Comrie, 2005; Liao et al., 2006; Unger et al., 2006;
Dawson et al., 2007) - {4 5 BOR IR E Y 2 R
HREERS PMas REREEAR T - 280 iR
R IR - (2 E R E BB
PM, 5 2 JEE B F R 328 { LY PR SRR 5 - A 208 g
ARPEERE R (Chu et al., 2009)  S5—J5H - AAIKE
RAECHYSE -t rl (ESREE BR (R EAERE -
41 > Tran and Molders (2011)FA9C &R HT sE il i

(PTRAZTAN) B PMos JSALEARRFEER - %
= R RSP 15 2 ZE RE S HER - (K
RERIE — TP B R R e (E S S AR
5 0 ST I R IS R T A Y S E A B R
PRBE T Rt (E1S S AL PR ORI 58 » 2Ry IR B 6
NI SRR E R H A5 - I - TRERYH
TRMERT IR - (EIREHREE LA
RN E FERR R BT A B -

BN PMos J5 4 HIME > EEFHE ST
PMj 5 2 e i S8 L LA sy (40 » 2255 > 1998
Lin 2002 ; Tsai and Chen 2006 ) » T4 3R it Ba 4G
WIS AR LR G R IR (B - &
By 2012) » BB VA AR S HETERET © A

a AT E 45

SCHIBRZE HAR AL By (1) 45 H— R 5 EAR Y B 2
HE > WP ERE S FESEL PMys J574H
(Rl e BRI 22 RS (=6 > DU
AR 7S R B TR S A B AT RE MR
#l o QBERZHNBRERENRE - BSRE
K FFTRIRE 3 A B8 PMys S5 AR > R
SR E R bR DURHEL 5 fERT BT 4
#) (15 NO, ~ CO ~ THC ~ NMHC -~ SO;) Y4k
STRA% - ()P F S TR L Ao 7 KR
SATHER 00— P B = g7 P P 0 7 (European
Centre Medium Range Weather Forecast-Interim
Reanalysis, ECMWF-interim; Dee et al. 2011)&#}
[ o SRET O FERE S AL SE AR - (RN
SALAE SR ORI S JREFEERR R - A SIS
Ghim TR AT (E R AHRR (PSR BALAEDT. PMys S8R
PR THE R 2 25 -

— - BMRERAIBERIE

Ry TEIMr S = RS 4 PMos 54 E
5 FEREAVSTBREREE R (F - M ESRBETTE
B IRaEE EPA WYZE R E BOMIBESE 18 1k » DL
R oL 42 /5 (Central Weather Bureau, CWB)HY
GRB R SOANESE 5 uhAT 5 el & BRnG S, 82 1k -
TEFAHE TR PM, s BFEDRIY 8 4 (2004 4
1H1H~2011 412 H 31 H) FARIFr2EaY#%
BUSHYIMRGER - B 1 s Bt SoRnS
HMEAL E -

bR T EOH S BUS Y NGRS B L
Fh» EPA RIE AR B FER R ~ PR ~ ) R
DU AR 28 5 RSB RIS Dk - EPA ElbA]
2% ph 22 SR B BRI 48t (http://tagm.epa.gov.
tw/tagm) & °
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-] _— ° o
PR ‘/ 3,000M
23°N — 8 o ol
5 C 2,500M
< 2,000M
bl 4 1,500M
22.7°N — T
2 e 1,000M
® % ° *
N 500M
400M
22.3°N — .
300M
== 200M
* EPAZES AL E B UG o ol
} » s — 100M
22°N — o CWBHE B =& HIb, *q ¢
®
.« CWBHERIS ° 0
| | |
120°E  12025°E  1205°E  120.75°E  121°F
1 ASCFEAER 338 (PR EHRiRE ) MusryERAL E o filE - BT A ERFEE 1A BK TS

s (RIEFRRIERD - BB R3S Bl B S 2 FT(United States Geological Survey, USGS)#fir i
JEtE=t (Digital Elevation Model, DEM)z#4f7y 30 JIFMEHTE (491 /3E) GTOPO30 &kl (T#HiE

http://eros.usgs.gov )

EPA $THHE B s R e DA IR ECE R
HYZAERENM: 3 FL PM,s SRR E BR A EL At S 4R ek
JEEH (p-ray Attenuation Method, BAM ) 7 &%
eeaCEk o 2 B SR B B A A Y B ER R A
J3iEAE » S5— 7T > BB EPA L e BRI
A SCERICHIMETE » WATF & CWB HYRSEAIE
HURCEREAE » 2801 > HR M 22 S B
SPSET T - EETRRE RRETIE - 2
K B[R ATREEAE RS EPA F1 CWB JHInE > 4 » 41
[F R B (2T A EERIRIR ) Y4
w72 - CWB H Bl &ROHIEER T BRI NF i &
HYE b2 oh » HEBEEERERRE - JE mE#E -
P SRR - R R P S SR S B I Bk - EPA

1 CWB HyE BRI - 5028 DA ERlEL L
HETRE - 75 (imputation) o FRAA A ASATHI
VAL E ~ BHOSE  DURARE T A
MBEHER S B RHET T (Simolo etal. 2010 5 &5
BOP ~ #KiE - 2012) - CWB SRS ERHIAH
¥ EIRH e WA REMETHIE - Bl CWB
HIRTRTE R - o] DUE BRI & 2t B E et/
Felbe BB RE L st ZE OV E B RS
ke (http://dbar.ttfri.narl.org.tw) T EkELE: -

T M B A T RO
Mo RERRAFE SRS O — BIEEEEDH
(European Centre Medium Range Weather Forecast-

Interim Reanalysis, ECMWF-interim; Dee et al.
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2011)HI4ER (LRI « F1I ] ECMWF [th—afhiz
HYEBRRRRIERA SR ZE AT (5% 6 /N —
KA 4% KHRITRE 0.75°4C 484888 © FE H g4t
37 &) Bk AT AT AR S A R
I - GRS -

= PWAE

REEIH5EE T A — IR SR
B35 N FREAE S AR i &A= - 55
F o ZERENEIRGEY - (R E
e & H) - BT — &
@JLF%HX ’ %ﬁzﬁﬁﬁimﬁékéiz PMys 54
I PRI ZE K » DU BRFT B4R
GEERE Téﬁfaf%‘%f%l °

o BER 1 RHERLAEAE 8 FEHAREATRCHRATRE/
F PMos JRIERFEF > H/NEIRHRY  HUS
90 o> fiz(percentile) R (E - {F AR E e
VSAAIRAE - ISR YL > BT AR

(EREFHY) MERAERTGAHF TR oMb By
AZFHE] 18 {15 EPA L -

o WHE 2 £ 2004 A 1 H 1 HEGIEE - B—igE&
TR RIBERI AT A HIRREED - BA Dk
tEtE 9 ML E (&) AYHIEERS E s B3
TR0 Ry G IR R IOV s T s T3l 5
IRFfETRE - iR B (T - H ¥ 2011 4 12 H 31
H 23 B fs 1k -

o BEE 3 DI 5 AR IRE Ryl > ERRF R
ERTEEW - REFTEISHS AR - HF

Sk
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AISAAESCHT IR 2] 2 (2280 EPA IS
(9 10%) > SCERECFHIBHAATIAE RIS - A
BEPBREIFTA R BRI SR ARG © FESE R
VNS 3 /NRFHYZESE (i ) FFR - 3
HHATH] 237 B -

BER 41K 24 BEEGRHS EIRVFTA B R
Hofe TEi—H 06 BFE] TEH, 18 B 4
36 /NERFAYIRFEIET R A > 1] LA 8T%H TSR HL
(206) - 155 > FfiFaE/ VIR RAVENR (HE
72 /NFFLLE) > S EM T REEERYIZE EA
HENEE - —Ol - BEEERHSHE
FEFEBRELELT  KEMFERZ (R D)-

H B 5 M EEEAEE R o
(Weighted Principal Component Analysis, WPCA,;
Jolliffe 2002) %] |- 4l 206 ZHIEEIER 5L - T
ISR EE RIS PM2s BYRET9(E (H
Ry A O AIIREREAY 80 > FAERE 5 X (1, ) L
1R1E WPCA - 7558 | (= 36)F1J (= 18)77 %
A ZE A e > Mk =1,2,... K (=206 )

REEREMEFY - 1B MEARRTA EER
—IFEEEA - (B ERTTASE R

LUK TS AT & A S AH ] - Ry LB
Bt BNHSAEAR R MHESEARA

ZEfHE > N A AR IR X (0, ]S
HEEE  SHEAREMEMER > FEml
WPCA -

LF%A 6 B —(EL R IIfERE T T6%H RS

B ue%E éfE(OUtStandlng)EAﬁW?imli S EN5Y

*1 EEfritE 8 AR (2004-2011) S AR Y PMy s W35 A S F (0 Ayt -

s | | =|=|w |

e | A | F =]z

s | 4| 3|32 ] 9| o

‘0‘0‘5‘8|30‘47



48 A PE

Iz b o REEERE RN - FATRIEER]
FAFAEF (R e far 2 (loading) 73 ffii - &1
FHAPENRAE R - PR AP END
15 {EfEAEE - TR (noise floor)ry
38 REM > (ERmm A PM,s EI05
FLERAFHTHAIZE A -

HelfEE-1 (g R4H& 704 composited
analysis ) £fF5 75 L AT B 2 B0594Y) (RIS
PMys K5 ) MIRGEE  TRETSHA-E4E T8
BRI Z2 8L - ZRFIHE PMys AV SEIRIFRE A
FIELE A EE4 NO, ~ CO (carbon monoxide » —4,
{bH% ) ~ THC(total hydrocarbons » 48R G/ LEH0 ) ~
NMHC (non-methane hydrocarbons » JEE5EhR &
{EEYI) R SO G ZL RS AN FEFr 51 A TR
AE 7 (time-lagged) MH BA o3 #r » PR & E (R 45 AR 0F
PM, s L2055 L) MH B RR (% -

M - FTTAE R EET iR
(—) BEFEREREG

fir R SRR R G Y 2 E P e s > AR
=iy PMys JRIEE 5 » Rfe ErAERARY &
BERMAENRZ B2 Z24F (11 HE 3 A¥9)
B A SIS AR 3 /INEF o JHIR T (R R AV AT R R
8 (BEEEIE) » IR R B RS R B S
FIEES MG - DI PMys B (AL EHEE
B BERAERAMIY e (KPS & =B )y H &
8L - [ 3 RIZAIH ECMWEF _interim 531t
BERHE » PRAAT R =BG EEIE 6 /NIFAY FUER
FEEHRE (o=dp/dt, p: FEE) FEEEE
[HIF]] 700hPa ) #&[mHiE (L HUE EC-interim 4
MRS S SRR 22.875°N ) Y H IR %
b - EERPB BRI KBS =B, - B

E S

BN S IIRSE - RILERERE TEI=
B IR » SRR R R R
QBT FER - FIEE ARG T HrE 1V S 1%
AT PRDCIE] B80T (Venturi effect) AT 20 SRR
FEHY - B EESIY SRAL R R T 55 - 3 H A
WePEILE, > A2 EE DARE P RS P RS O R
HIEATEES « 1B E T oo LAk b A Rk
BRIV A LS - HEE T ORISR A
AFL VGRS 7 - Ml RO ES NG R =Rl
Fy ¥ 1 (wind shield) » 7K JEGRTESS - FEEERY
TFEIER (>0 BRtfaR ) DURFRKATE/EFE
BORHELS PMys R EHERL  RERES AT -
PEHAE TR A iR i IR - SR PE L R
JEEZEPEREJE © BEARFNE RS T RGN
A E R AR > RS TIRaTHE o B
ML - 28T > EE A SEIN EHEE)
£ 900hPa DL FHYH AR (0<0; A2z )
900hPa DA N S T ol SO el « PR
% NEERTSREILERERER - e R
1SS - BRI M B R AR R, o S
JEUFI R PR Y R EET 2V 5 24V B it FiTbA
—R 24 /NFN - EE FHE PMos RS ES
S EHIBESEEE WHO AH#EHY 35 ug/m® i -
B2 R R AR -

TP 38 (EHAL TSI B T &
BEGHIH PO (e - e ERrES
BRI HfERIR P ) [ 4 BURJE5E
PM,s & > i T ii—H | 18 BF %] T & H | 15
T 3 /NEFAYEE P55 - CLERIE 2 AJ343R - S
RG> PM, 5 R i S0t 1 R o P9 {E
B —tE LA E - REHERIITR 12 RFEFE 9
RFER > P TE 2 AR/ © 225 SR
LAPE RS TSR H AR PR EOR - BRHIAS
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+ 10-20

« 20-30 DO
183040 100M
= o 40-50 7

® 50-60 o

1 T T T 1
120°E 12025°E 1205°E  12075°E  121°B 120°E 12025°E 1205°%E  12075°%E 121°E

FEEE ST (11 A2 3 A7) K> ¥IRES (BEEEWE) - &2 RN 2°C AN ROR S ELR i

(HELRERRy 17°C - [ RACFZERNRK : s/ ME R 19°C - [AIPSRI AR )  PM, s RIS (ALEUETIERS |
A7 - pgim® 5 KU/NEEBIEA THEEITTA T ) G0 3 /NFFI R H 188 - 278K GTOPO30 #;
it (RIEFRRIE T » 24 TR0 T & i (Local time)
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201,
700 700 ' ' '
S 800 - T 800 B
ks ks
.2 850 - -2 850 i
< 3]
3 S
2 900 L .2 900 N
1000 - 1000- -
119E 120E 121E 122 123E 119E 120E 121E 122E 123E
-0.1 -0.06 -0.02 0.02 0.06 0.1 -0.1 -0.06 -0.02 0.02 0.06 0.1
700 4Ly 700 Y2y ' \/' '
T 800 - - 2 800 -
8 ks
Q Q
£ 850 £ 850 n
£ £
? 2
Z 900 L .2 900 N
100015 - 1000 -
1198 120E 121E 122E 123E 119E 120E 121E 122E 123E

C .01 -0.06 -0.02 0.02 0.06 0.1 -0.1 0.06 -0.02 0.02 0.06 0.1

3 HW 6 /NFHURBEERRE (w=dp/dt > p: REE)  fEEEUE (| 700hPa) Ay FEIE (B &S
=22.875°N) JASAT R SIS ER AR FH DG ERE (b - SlE /E_EJ7IERC T & ] (Local time) -
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BE  IDZE  IE  IOBE  LIE
4 38 (HELELSEEME > 8 THT—H | 18 HEFE] TEH | 15 85 0 S1F 3 /ST H R RIS ST PM, < SEEIYAE AR
SIS A o S feE o (5 PR R P R & iR ] (Local time) o
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HTULTEAY IR B g RS b 5 (B2 - 18
FEFE AR BRGNS - ST - &
ink 5 KA e S S EE P AR - 3 H DAPS (AR
B SEEHTHISE PRI - AR HIERE
SR IR SR BEE o 6 H DURAGR AT L& A
UEE 21 Wp s - EEitlE 5 KRR
1 e L 22 P e JE B R (S o 2 Ry A BB P
WEPEALE > JEGTERTE - RIRATIREATR R
2 7 P RV S (A5 ey P R IR Ty
JEl R EoAFER o B a sAILLE e s BHy R
B > AR TUSAIE R B2 AR R AR o

5 BURHIESROR SIS 3 /NFHIEE - - &%
HIVESEPAHR L AR - (HDUR B O B 2 /A hg
Mg/ AR o SRR BN E 2 21 B - 5
BIMIEAIRIS R P E 25 6 BF - BB (TF)
B/ CR) HURERIEHEREME E R (V) B PMas
TRTERENE - T ARARHT S0 i S AR =R
g o DNIE - JRFEER PMos IRV 2 R LB
[58] (A A & R EL AT Y SR B PR G - i R A
PMys R LBt SR —REHIN A S R IR L 3
1 BRI - ERF EREAEIEREHRK
W RN RS HVE ATV S © AP RHVEEE - D58
By B R RS W DS R
TEAEOESHVE AT S - 280 - {EE 6 FHE 5
B4R EERE o FRERBER 6 /\F
& B & T BUREY I PSS > — 7
R AT R R A K H BT R
HER > SRR TR IR FE B P HYIR AR
T BRI PMos ICIREREHEME  ELig
6 ISR H EERAVIE 3 18 n] 3430 - 5
A o BeRHYEBHIBRAE T 2 155 - MR A
AR KA RSE - DL ERYRE Ry BTt
5] - JERAE 02L B2 08L HjR% - B Ji/EH

E S

(121°E ~ 122°E) 41 $th = FI{E 5557 & (~ 700hPa) iy
I BRI HEERMEEL SRR (2
EE 3) RIS LIRS R IREL
B o [l 4 FTREUT AN b T 1035 P8 B S B SR [ o
(LT Rk P R e SR RS - B R L&
630 5 Y eyt el 2 ] R BB Y SRR
BROMAT S 7 R R AT I A > AR5
{EEES - Boa AMPIHBISOREEhIIEUE. - RIERZE
% RO AEREES -

BAFRE 7 For o &SP R
TRAV4E PMos % (FESE) FUREIEE (L)
T & 5EEEH 36 /NS E @ NHIRE R P31
— DRI 2 R BN RR (4 -

7B EUR - SIS T RT—
H JAYRIIREAR T & B ) 69 E54ART R EIAHRL -
TRT—H AR 6 B REE R ERE 1
J& o HARMFE - PEIE SRR PG RS H H 128
I BfFFEUHTH BRI E 9 sk 10 L - BIRKiH
RIEAVIE - BERF PMos JRETEH R (RERT A
EFAEFFT PR o fFE%R PMos REHYT
Ve AU HE S R R IR Y PR - T 6 BFAE
& > BEESCHARIEN R E GRS T &
f& 1 B R FE MR A AR T FRFEIICR EE 9 B
R TRAVIF I RIRES R P BRI = 6 B - SRERY
TSAE R AUDMREE - TS A SRR A i
Rla LK - EEETAIFERRITE S H
AR - i R AT R ISR -

TR TEH ) BT RREEANE T
(BT B (T B (> 110 pg/m®)eflel - 51 7 T
H,ER  REMEEREER FHSE > Kig
81 TET—H ) AEDL R SRR AL
RS - theRiETg o B IR TR -
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ABSTRACT

This study aims at identifying the typical PM, s contamination events over the Kaohsiung-Pingtung areas
and detecting the associated diurnal variations of regional meteorological conditions and large-scale
circulation settings over East Asia. The results show that the typical event lasts about 36 hours, and there
exists a precursor period initiating at 6 a.m. during the previous day before the principal period ending at 6
p.m. of the current day. The temporal evolution of area-averaged PM,s concentration shows a semidiurnal
oscillation by peaking at 1 am. and 11 a.m., but with two dips occurring at 6 am. and 6 p.m. The
accompanying changes of NOx, CO, THC, and NMHC, which are mainly generated by traffic and industrial
activities, lead PM,5s 3-to-4 hours. The event-averaged concentration of NO, as well as CO shows no
significant difference compared to the climatic mean value. In contrast, the THC and NMHC (precursors of
the photochemical reaction) and the hygroscopic SO, show significant lower event-averaged concentrations.

When a PM,s event occurs, changes of meteorological conditions including the wide-spread rising
temperature, daytime southerly wind anomalies near the coasts, nighttime easterly wind anomalies near the
mountains, and the sinking air in the lower troposphere as a whole, prolong its duration time inside the
boundary layer. Changes of temperature and PM,s concentration, qualitatively, are negative- (positive-)
correlated during the daytime (nighttime). It is found that the diurnal nature of temperature evolution likely
interacts with the human-induced semidiurnal signal of PM,s. The associated changes in the large-scale
circulation over East Asia have three major patterns: the off-shored high pressure, cold surge, and frontal
passage. The identified patterns are well predicted by the current weather model and thereby providing the
basis for the extended forecast on the occurrence of PM,5 event, though they all satisfy the so-called high
pressure reflux weather within the regional perspective.

Key Words: Fine suspended particulate matter, Kaohsiung-Pingtung areas, Synoptic weather, Diurnal
variations



