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An analysis of the relationship between typhoons

location and ozone eposides in central Talwan
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Abstract

In recent years, according to EPA data, ozone concentration significantly rises
during spring and autumn, and the pollution problem has become increasingly serious
over the years. When the northern edge of the tropical depression reaches this area,
has weak-to-moderate easterly winds covering the region. It is unfavorable for
pollutant dispersion, resulting in high Oz concentrations. Usually, high ozone
concentration events are often happened in autumn and spring, the weather type which
occurs during the autumn months. For instance, in 17-18 September 2005, the vicente
typhoon did not directly landed in Taiwan, cause central three stations ozone

maximum concentration hourly ozone =120 ppb, other stations ozone maximum

concentration are also more than 100 ppb, it shows typhoon outer bands will likely
affect the central of the air quality, which led to deterioration of air quality.

This study utilizes the Tethersonde balloon system to collect vertical
meteorological data and air pollutant concentrations sample at different height. The
surface data of meteorological parameters and air pollutant concentrations was
analyzed by Principal Component Analysis (PCA). In order to compensate the
deficiency of the recorded data, temperature profile data from the Meteorological
Temperature Profiler version 5 (MPT5-HE) at Taichung Situn Air Quality Monitoring
Station were monitored at the respective times. In addition, we also quote of the air
pollution model (TAPM), a computer model developed by Commonwealth Scientific
and Industrial Research Organization (CSIRO) Australia. Moreover, simulated the
trajectory of air parcel in this study.

That high O3 concentration episodes occurred when the tropical depression

drifted northward and approached Taiwan. The location of typhoon was divided into



four types of regions - A, B, C, D. The outcome indicates that the highest average
concentration of ozone is found at region type A. The titration reactions could be
classified into three temporal phases - 2100 LST - 0700 LST, 1000 LST and 1200
LST - 1400 LST. During the first phase, the O3 and O3/Ox (Ox = O3 + NO>) linear
relation relation reached maximum, and the O; concentration and O3/Ox ratio showed
a rapid increase. The concentration of Oz is closely connected with the NO;
accumulation, thus when the O3 concentration slowly increase, the NO, concentration
would either increase, or decrease instead. During the second phase, O3 concentration
and O3/Ox ratio increased gradually. The NO, concentration also increased steadily as
the Oz concentration increased. During the third phase, O3/Ox ratio was nearly
constant. The O3 concentration continued to rise, but NO, concentration decreased
due to the strong solar radiation. The topographical feature clearly dominated the
spatial characteristics of Os; concentration variation, classifying into three spatial
patterns- the coastal region, the urban area, and the inward area. The high Os
concentration was observed on September 17, 2005 (121.5 ppb) at less than 100 m in
Nantou due to the following factors: the accumulated precursors of O3z during the
previous night, solar radiation and low wind speed. We can make full use of The Air
Pollution Model (TAPM) simulated air parcel trajectory to analyze. In addition, this
study comprises four types of researches (A, B, C, D) in regards of the correlation
between mixing layers and pollutants. The outcome shows that type A has the highest
average concentrations of ozone, and the lowest mixing layers. Therefore, when the

height of mixing layers decreases, the concentration of ozone will increase rapidly.

Key words: Og; Tethersonde system; PCA; TAPM; mixing layer
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WEEF - MAF o L RSAFTIORRG TR 0 R L5 kRN LEE D
Hoo B INB HBAAFR AL FTAS 2 HIVHERERER R AE R F RET

%%@ﬁ%%z@ﬁ’ﬂ&’?ﬁ»ﬁﬂ%@ﬁ%%ﬂ%%ﬁsiiz$no
BO; FAFEFEFALT M L A 4745011999281 19 p 287 20F
Lkt (Sam) B b HE B B 0§ &F F R Bs L2 9600 ~ 700 kmis 6
AEFE TAF M EAE R B 2 F GO T Hf € 0s 1) F
(So and Wang, 2003 ) » 4 720019 * iz % Fl 4] (Nari) Bk 58 > #rig =
ZLAEF R E F SR o R R A RS 447'@%]—1. KL % o BR
FO0; T4 SV AT BFRIF L B0 FREFEF LT EOH
+ MBRED 7 4B (Dingetal., 2004)- 1 * A+ § 542 @ﬁ%ﬁi;‘ ( Pollutants in
the Atmosphere and their Transport over Hong Kong, PATH ) ##3% BLip| 3 422 7 Bl &
BN WE RS o 2471999287 19p 187 20p Ak RHE A FO0; 254 FE
B RERT G RFLAEEOP A SR §ORAEA A54p B (Lam et al.,
2005) -
BRI GG fi?*ﬁ“ﬁ% O ¥ & 5 Al F- PR AT T kit ®EE (2000 )
Rip8d Ty 5% > BEDFF RO FALRA S48 B5 T 0 B F
PHLRS AT F AN IR BT RTI  B5FT R R R
B RP S MER I HITE R F A (P EF 0 1993) A7 o IR

®
A TR S BN TR

. B el A8 3 Rin
A2 2 FALTBO; FAPIPHDRS o ¢ W FXFREE HG LRPE

222 F AT 53 B0; 2 A8 4 (v 1235519985 Cheng, 2000 ; Cheng, 2001 ;
%'}V’?\E’" 25220 001) - Linetal., (2004) 4 473 %3 % it ~ % ?F&r/?#’ F

RFRERZAFALPET G LA AT b T FABO;ERZ TS



AF bR FEPana REKZFRRES 2FREP N 0P R

BB 0 A F B E e L HRIEB 0 R LKA RS LR 0P S

PR LR B ARRTEEDI2km BHLZ 1P RRE K A

BB BRIE-E 58 o R E A 9£§f“ﬁd S F LI ERIG
o

BHA ST F A F LR R R B RD TS R (BRI G)P f i A
PR ¢F%i%%’%%ﬁimﬁii%ﬁ’%ﬁﬁ£%$&m, CF o

FCRB TR ERTLBAE c FMEKBAER . § RIS AT F R
SRR A R F ST

AT RIBEFH NPT AT FETEPRZFELE NG ER
o o

-3
J'li

2 BRI TR 0 1 Holzworth & 82 #5935 &% 28 & K 3
& % | ik (Meteorological Temperature Profiler) : MTP5-HE z_ Jp 32 73
ek P SHMGHZ PR ER S FREZERLE IR 0 M HTR G LB

|m higpl R E > HARR

Ty oW
5
Y
N
4
S
&

iR o MTP5S-HE ¥ % kp|E€» 23 % 510002 2 B B2
4 Table 2-4.1 -
Holzworth Method (Holzworth, 1967) : 4]* &8 B R 3e 1t 55 > H 2 &3

uy%a%ﬁ%@ﬂﬁ%%@ﬁﬁa%ﬂﬁitgsﬁ,Wéﬁgﬁsa’ﬁa
FeERGE o EERER S L QA E 0 1°C/100m 0 2R F 2 S 508 RO S (R

Ecfs 0 1993) o



Table 2-4.1 MTP5-HE#. 1%
Specifications
Altitude range 0— 1000 m

Altitude resolution

0~100 m/50 m, 100~400m/ 70m,
400~600m/ 80m, 600~1000m/ 120m

Measurement cycle

600 sec (minimum)

Accuracy for adiabatic
Accuracy for inversion

0~500m / +0.3 °C, 500~1000m/ +0.4 “C
0~500m / +0.8 °C, 500~1000m/ +1.2 °C

Central measurement frequency

56.7 GHz

Receiver sensitivity 0.1 °C (1 second integration time)
Number of measurement angle 30 (varying interval from 0-90°)
Power requirement 200 VAC or 110 VAC

50-60 Hz
Power consumption 200 W (max)

60 W (nominal)
Ambient temperature range -20 °C to+50 °C
With insulating jacket option 40 °C

Operating conditions

Rotating cover self-cleans deposition

Calibration

Self-calibrating relative to ambient air
temperature sensor (included) and internal
radiometer reference load

Dimensions (normal) MTP 5,
excluding power supply

25cm  (diameter)
60 cm  (length)
20 kg (weight)

Typical motor operating life-time

In excess of 3 years (10 min. scans)




2-5 st

THEEFOEAE B RARSAE R 2R ORISR
Kimz Hi ;‘Wﬂ‘& o P PR R F 522 KR oA U PR
it s LRy X R E f 2 _ B en®) % B % - Boian and Kirchhoff (2005 ) 41 * 4% 4 47
2 Bao1 & %L (Grid Analysis and Display System, GRADS ) k4731 & & 38+ = & §

@ﬁg] O BER KRR HESXHT 54y Kihkp >t > a5 - Alvalaetal,
(wm)? WRPFRKE A T A A F ¢ B (CHy 2 CO) 2 4cii ff
o BREFRAFRG FTEMLLE G THRF 2GR R K 0 §FHE B2

Thd AT X B SEs ENa FE X FEas o Linand Wu (2003) 41

i

L 32030 (Semi-Statistical Model ) %3 3 245 p T3NOx kR 2 k ik
%@%§’E$%uﬁﬁwﬁ%Miﬁgé;%%ﬂbﬁﬂ®(%E%%%l#%ﬁ
% B o Tsuang et al., (2003) %ﬁ d B L3 ;Y (Gaussian Plume Trajectory
Model ) % Jg FLEm SREEF § 0% & 3 A g dt > 3 )% B0 F PR SRS
TRtz 34 BE Gl AL HMESO, ~NOx ~mife ™ ~ AL ® 2 B vk
dhk R oo (A KFE > 2003) fI* B A7 #uE #0:% ( Gaussian Trajectory
Transfer-Coefficient Modeling System, GTx ) 2_ #F4c#8+4] > 325 % b 25 2 A
ML WLl AU TIETRZ G A ER T LT A RHE Mg 2
?IF‘L KR e



TERFEAMTEEFY o G TRs AN s LR & L% o Fp ¥
FRE R 2B SRR T R vt H AR Y A - PR R
FAdyr s FREFBEEE - f BRI b o S o
R R AHMY MRAEERE X FAALPFT 0 FELFERLLE
LI P & LR VRRIERET R FEEF s A LT AL

AR RN P FRE T o R FEF LRI L LRE L2 T A R d

ﬂ-L?]"C“"K%‘?If"% K‘Ji-\_l.lm/ ;Eb)h.m’ ﬁa&}%(%}i
R AARLRF AT I RFI EFRIIPEZEFH (FL s H 50
F)FIEEAEFORE AL F A RAT AR

TR RER R R LY N R L F PR AT E L2005 E 47

Wi

&
F

PR TREEFAOYHEHMNTRLEFLFEF A XHEEF 205 &9 7 15
PX9% 21p » % &4 (Vicente) Beh #1728 4 § 2 WET > <EF %k
ZF R FHERFEF2INEEEREZTRTRE el REARTHFELE
P22 A AR B R R AR R KT O£ 36 %
b5 FF3F 2005 E A EF A (Vicente) Beh #5372 % L F o ® 444 2005 & 5 ~
HREEREVHE 2 g sl BumApPReEl 4P F T B
( Commonwealth Scientific and Industrial Research Organization, CSIRO ) #7 /2. +
FRT IS 2.7 F 75 4#5% (The Air Pollution Model, TAPM ) #Ht 7 3% % &
FAORHE O3 A BEARY O R SR A REREEEH DY U
oo W S PP R R IFE A T IR F B (Air Parcel ) 3t P R R 2 KR e 22

BB R T Oy T2 P o
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32 gtk

TR T S HRETE G FR R 2 F L R R B &
FIEEs s fF R RTHFEIER (B13-21) »tbc FL2E 82§ &7
HEREIRPBRLFAFRR FR* VL FRHEREFRE 2§ 2855
AP TRIFAERIFAGEAS S e 57 [ TypeA:< 1500 km (45°-1357)~ TypeB :
<1500 km (135°-225°) ~ TypeC : < 1500 km (225°-45") ~ TypeD : > 1500 km ] » 12
FHEh R frh FELF FELMG o DY I R O3 F i EF R
A £ R HN R AT NS R R RS R T

ESNE ST

. Tethered balloon S
. Tethersonde
- Sampling instrument A

- Sampling bag

- Winch

F. Mietcorological station
G. Analyzers

H. PC

I. Receiver, ADAS

J. Monopole antenna

moOR,

F

TP ——

S
PP D7

Bl 321 FFHEZEIFAAPTRHFFRLREEXTLH -
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321 ¢ M &R ZTRIFTHIE T

SO TEWML KT F s A kR A G o BT BB T
SREFE SRS AT R TEART R S E Y L F kS R
@%1%@ﬁmﬁﬁ,ua&%%zﬂ%i&%%&ﬁi?%?iw%<é%”
R~V R~GFH S EP A2 i s ka2 ALE 9

BEAFERTPRITA o LRIATEPRIZIEP hok 3-2.1 A7 o

23219 MERHGF RS LF STERSTHL

N

WD TEMP O3 NO NO, SO, CO NMHC

\_.

=
14-
T

e

\.
<
<=

R

—
7\_

N A T
-

3
&

%
00000000000

100000000000 =

3

o

# > WD=h % Temp=F& >O0;=%% NO=- % it § > NO,=- %
“§ »SO,==§ %2> CO=- % f*5¢ » NMHC =2L7 2 & i* £ 4 o
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3-22 BTEF L inAE

AT 2N R BEFTHEIER LN EAREAT O REF G IR
F2F REARPRE LEFRTHEIFRERM D > R ALER T HOTRT
T IR T RRREFR R RS A RE T LR P2
ARG R DA T AT R 24 B L RIS B2 AR
THEIREZZFSFTEPRPRZER -2 REEIFH LT LT ETR FES
BT o HERIFAE D 284 FAoT i

(= AL F TR B RMF RIS A 2 E P 0000 LST ~ 0300
LST~0600 LST ~0900 LST ~ 1200 LST ~ 1500 LST ~ 1800 LST % 2100 LST
BE O ARREFRD G20 ARy kR RKB R -

(=) fI* g & T IF 7 &R (Tethersonde ) % T PFH: 1k & 22 Teflon # 4%
RFHA 3323 F3A20m-~50m->100m-~300m~600m % 1000 m & {7
TREEE O FAERFYL 10 A4

() ERIIZF R RN RGEHT ERERBY > L5 fpEi
WHEF| B AT TRFETTRIIIZTE G F TR E R
BESCBAESFRFAFRSZEINLAES) EHT ko

() HHE2LEET Teflon HHEEJI* 2§ FFAFRAPFTHERR? 253
A4 (#4503 NO-NO %2 CO) BR » T #3 B o™ &k o

() BT RPERD R B FE LSRG R 2RI TN LE F %
e EELEFAFER G R -

FI* BFHEZERZ DD EEFEAPHERATORERF O F RS CER
PERE R w2 b 302 Teflon HEFEAFnZ FHRFERE <53 k322
TN

13



3-23 % REB®HE

R*YREXAFIHELF R BTTH T K (Tethersonde) ~ F L4 Jx ® ADAS
( Atmosphere Data Acquisition System ) ~ @4 %2 2% ~ 7 § %KX F (Z §F HHF
FoTefloniHHER) 2 25 &FFAR(FF PFAHFR L5 AR - F V8
AT F AR

3-2.4 i = >4 #7 (Principal Component Analysis)

AFEF R kit 2 408 (Statistical Analysis System, SAS) Kk i = i A 47
(Principal Component Analysis, PCA )» ¢~ 45> ;2 g L d k. Pearson (1901) #& 1 »
7 4 Hotelling (1933) e 124 B ch- fa s3> 2 (2= » 1984) ¢

ARPAFEFE NP R BOT 0 REX L - AT P2 AP e s
Beo B i3 2 2 A5 5 BT T L ART o NE S B BRES LT
FAmE@pPpes > rgdmPPpesa @2 2> (Components) 3G i ¥ #k
B S e I faFpeie (Eigenvalue) % e € (Eigenvector) 2. = /2 > i
Tl A BB AR LR R LB R TE AT E R
fo B M A B ul LR e 35 0 g B endp B 12 (Seto et al., 2000 ; Turias et al.,

2006) °

ARPATEREAP T ZFE MR YRR G Rk s w4
— sy ok by > N H % = 1 p st XI,XZ,--,X
TR EE AN pMARE  cH A2 F AR i EELIP] 5 #ic P

B
S
3
o
s
&
¢
-
peX
e

FEHEEF o fz A £
Aavggs Ptk PRl B RRcE R AR P B A R TR
i3 A i 17 4 45 (Harrison et al., 1997 ; Chio et al., 2004 ; Kim Oanh et al., 2005 ) -

FRILAGAIE S TR OEAFERBETLIY - A3 A d SR
F- AN PEAMZECFEEMNIF AN FEVFRESZANRZ S
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i#@io%a’&ﬁipﬁg&@%mwﬁ%ﬁﬁﬁﬁﬁéﬁﬁfoﬂ&m 1=
FVat oa LT FARE - MEBZ SRR 80 ~ 90 % hF g

( Coefficient of determination ) ¥ £ # F| % = = T}v\fr‘&ﬁi BEFEOR e X2 HE
EHTT AL KB o s RELM By ot P opgas s g
LA B e (FEEH 020025 FEIELS 0 2005)

i iR T APHY N ER AR RS BN  J 5 2 TR TR
PEPRR - ETR - R AR R0 > PR R B2 fRe A d (Al
Boadeis ) 2 BB R IT Oy R 2 irA 47 o 24745 % 2 #cie (Number) & 4
Atz H ek E o g Oz R F R4 (Eigenvalue) 428 0.8 2 R4k A&

Y EB L A B2 Ry o
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3-25 % F 75 $

ARy Tl 2y 1 B SRR E e $ Py #ﬁ,}#
( Commonwealth Scientific and Industrial Research Organization, CSIRO) #7/ 2. +
FR TP 2% 5 450 (The Air Pollution Model version 3.0, TAPM ) o #
EE P - B AT T 5 i * 3t Windows 98/ME/NT4/2000/XP % it %
jB e AER RS R 3 AP AR R 2 R R RS (W
3-22)> *Fkd ® * 4 BA; 1 /i 6 (The Graphical User Interface, GUI) & {7 #45t 3%
RS TR T (R BT IR TR AR REATR
ESApERTRE ) @7 FHE LR FH5Y (Hurley et al, 2001 ; Hurley,
2005) °

Meteorology
Pollution

—{ GIS Visualisation ‘

Meteorology
Pollution

| Optional
Input

The Graphical
—»{ User Interface
(GUI) Analyse
Output

Meteorology

The Air Pollution The Graphical
Model ( TAPM ) — Information [

System (GIS
yson (619

Trajectories

Bl 3-22 z 4§73 %H#5 (TAPM) FEHr & Bl °

(=)  F%#e



FRIEMBABRRZE A A0 2 2HER ) A RS K HELE R v A -

EERE CBAZRERBRAEF R F]F o SPHEGVLERIRY F2 B FP A
KT (T ox,y 3w ) HkR2L 5 B EEE B 1000 km x 1000 km 12 p
e Aok T ERT R I100m FARINE B2 T F A E ) REHE  F
Bz 48 2882 BN THP > THRFIBdHE IR AT e kT AR
U (mis) 2B A e kI AR v (mis) RE LD e fEEERER o ()
FEraF T as o B=E 0, (K) R - BREAEKTZHFETES 297
& o (Exner) B4 28 % & 5 r=m, +7,(Jkg'K") v 2 d jRi 4§
JoR A B S R R B BT R S RS 2 R EGRP b T A

(Piclke, 1984 )

d“ wu'do (8”#3” 80‘) VN U=t | (3-6.1)
80‘ 0z Ox 0o Ox
()—8"”80 0, o [ 0m0o) g NAV=A | o, (3-62)
oz oy oo oy
9o _ fu &) O (aajwi L (3-6.3)
oo ox 8y 80‘ ox oo\ oy
Y _F(g,)-| 0, NN s N[0, 6, | (3-6.4)
dt 0o 0z Oy '
oy g (0o 1
= Sl IO SR PPRRRPPRPRN 3-6.5
oo 0, [82} ( )
dq ouq ovq ow'q oo
— == — — —+S, +S,. =N q=q | oo, 3-6.6
dt ox oy oo oz v Te T (AT ( )

0 o=2, Z-7, . 0o _0Ls( 0-Z, . 0o _ 0Zg ZT .
Z.-Zg ox  ox 8y ay

9o

oz

Z
:(Z TZ J ’ SqV:—Pvc PVR ’ S PVC PCR ’ SqR :PCR+PVR DY flu%\,}{
T %S

TafEsh (m)'t 2 7F/F (s)>o 52TAPM fi8#rig * 2. L3 Bikdh Z, Z,,
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Zg m | dom ot SR E R R RF A (m) 2 258 & (m) £ ug, s, Oy,
Qs A B AN Sl AR RSFER S B R R R 1l Rqr B RK S
q=0,+q, > FRKTEZT AR Bfeo Ng 2+ % R4 i [ 1/(24 x 3600)] -

Savs Sae» Sq I Z&k 5 7K f 15 £ % 4238 ¥ e I X IRIT o

(=) TFARTEE

TAPMA & d w B 7 255575 4 oot = 0 4 %] 5 £ 3 450 (Eulerian
Gird Module, EGM ) ~ £ 423 p =}k ¥ - % (Lagrangian Particle Module, LPM ) -~
Eon b 2 % (Plume Rise Module, PRM) ™ % = 8 E ;% (BuildingWake
Module, BWM) = H ¢ » %3 @0 WIFR > BRIz §f 540 ERERE 2
BEREZ B Iia TANEPEFATLE PRI P RKF e N {
MR E NS LR N FTLPERDZWEOL LA R A e
O EIRIE R R R R s AP A e R R N TFE G aE AT N2 B
Ped RO 0 MRS R YT R RS AP GEEE (Aot g BRI g 2
TR R

AR e Kok e R e o A 1 TR Fmy AR %
LB e 70 A TR AR R VL E AV RATAPM
Bosb e o il o T WA A P R R AR T P o A 2R P RSRS R
tEANZERAFENER 22 M AL 0 ¥ 2BRTAPM 4p B éi“% (Hurley et al.,
2005) ° A3 %L#v"#%*&ﬁi%]/\ S G TAPM 974 g2 75 4 £3sgal4p 5 = & >
He e gm0k~ o R E iR o pRie 2T - e
o s AR e s AT B mAE 2 E B R (TR %
MEREXARFE) 2R RETH TAPM 1 & h3 § 34 HE (Xt

E) ¢ o T2 BRI oY 3-6.7 FroT

dl:ﬁ(K a—;‘]+ Ok, % (aajxi(w';(’)w R, oo (3-6.7)
dt  ox\ “ox) oyl *oy 0z ) oo Lo
dy . o v o, . O oy) © oy oo\ .
Ae = LEEERER RRE S K, = K —| &K
ot WHEEREI >y SERE 8X( lax}ay( lé’yj (82} k
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TE2ALEFAERS, AP RA IR, 2 EFRE A K, R FHITH
B BAAPRRZBACAE . F LK =25K Ay g git- R
CEFRARFIRASET PG E N AP IR A ERF LR TS
SFCEIF RS EIERTEL RPN o TAPM #TH % 2 & F B iC F RN
#1 % 7 " CBM-4 ( Carbon-Bond Mechanism-IV ) 2. & G2 4] » # 5 GRS
(Generic Reaction Set) 4] - # ¢ ¥ 513 BF B2 10 BF B > HFFEL
B A £ 4 % (Smog Reactivity, Rsmog) ~ £ A -k (Radical Pool, RP) -~
td (HO0y) - 51§ (NO)~= % i*t§ (NOy) ~ %35 (03)~= 5 5 (S0,) »
£ ¥ 2t 5 Kk 5 s (Stable Non-gaseous Organic Carbon, SNGOC) ~ 2§ & § A
4 # (Stable Gaseous Nitrogen Products, SGN) -~ f£ % 25 % § 2 2 # (Stable
Non-gaseous Nitrogen Products, SNGN ) ~ #& = 2L 5 ;7= &2 4 # (Stable Non-gaseous
Sulphur products, SNGS) ~ & i##ck 4= & (Airborne Particulate Matter, APM ) % {
| 2 ek 4= % (Fine Particulate Matter, FPM ) % /3 % 4~ f8:& (7 & 5 5k i & 4]
RAEWAIZ B (¢35 R EAR ) w2 F BN e (£ 3-22) 47

EAHSN P @ % Rsmog 2 F OB AR5 A HLF M5 4 (VOCs )oRsmog k&
B2 % &2 - B3 F 2 tadcdk } VOC 2 kR > t)4c Johnson, 1984 & *
[Rupey | = 0.0067VOC] 4 ikt 1980 & i v 45 & %3t $8.2 2 % § 17 % 441 Hurley et
al., 2005)
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% 3-22 TAPM i * 2 it & F 5\

Reactions Reaction rates
Rynog + NV —> RP + Ry, +7SNGOC R, =k, [Rog |
RP + NO — NO, R, = k,[RP]NO]
NO, +hv — NO +0, R, = k,[NO, ]
NO + 0, — NO, R, =k, [NO]JO,]
RP+RP — RP +aH,0, R, = k,[RP]RP]
RP +NO, — SGN R, = k,[RP]NO, ]
RP + NO, — SNGN R, =k,[RP]NO, ]
RP + S0, — SNGS R, = ks [RP]SO, ]
H,O, + SO, — SNGS R, = k,[H,0, ]SO, ]
0, + S0, —> SNGS R, = k,,[0;]S0,]

(=) F B L e

TAPM fnufrficie & 798 ~ Sl > 2 fle & B k2 R 54 > R 8
i 3 i PR LS B AL R 0 A R PP L e B AL S O 0 e
AR R TE REFRZB BRI OB 2 AR RGP

Yo AT

)'lﬁﬁﬁ?ﬁ‘ . ri+1:Fi+lI F N TP (3-6 9)
R R N, (3-6.10)
Ho o & f B (AirParcel) PR G2 8 5y Ao WERG 2 b A

%«ﬁf-ﬁﬁ&ﬁ&l’rﬁ"
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326 HAME L F T LA

FRBlerrR* L A AFHAS N EFERF FFTHE - FUBATHE S ERY
FEAEFTHE AL ER ’;fq‘»'d; o SELF %EBLRI T ALY CSIRO HE3t ¥ o 9k
sz SFELE % (CAS 1999+) F HZ >rhM e 4783548 k2L (Global Analysis

andPrediction,GASP)’E%J’&%?ﬁiﬁ-3 6 | FEF-FLEHEREFKS 075 & 1.00
B (¥ 75km & 100km) (B 3-23) 5 #)3 RFRME fE48 23R4 TR
B * 2 W FEplxk (US Geological Survey, USGS) 2 # 3 F /R & s (Earth
Resources Observation Systems, EROS ) 14 & 4§75 #%% ¢« (Distributed Active
Archive Center, DAAC) F# > S A FE: 30 ) (9 1km) ;BT e g FH
Plek* 2 B 7> #§ # % ¢ < (US National Central for Atmospheric Research,
NCAR) #ifp iz 23" T35 e B AFTH B9 AFMRE 1 & (5 100 km)
(Gras et al., 2001 ; Hurley, 2005) - # 3 ¥ “f TR SR R TR A f b
bk it Fok 0 B P OATERF R RS S RHERY L REF LR S
EEREEE T e FE 2R FETRIFTR RAERI RS L BITF
2R ARE R F R R ZFTHARS F OB ETF 2 B LG A (5
) E 10 BRER (ER VR - L~ =2 ~F500 T 2 ks
i~ ) 2k H (R~ hw) [ FERFTH-

k!
JL )

’

90 |
80 o o - - E“é"‘ ==
701 EErEeTE=INE=NEE o o ||
60 f‘_-(._:.l_\‘: - np o .\.,;;.___ FEE i
sor&’f'; 810004 | V'—,A'- .?r ar. “4 3
odl| S AT -

J r T, 1] =

— P i
g & lfu.' rE =
a =10 < N L.\ -
20 S Y
30 11 jlnr.l:
40 AU ftan T L
50
& b
] 5 1 B &
B0 l .r*" N T bl ik
20 11 -
1
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360

Longitude

Bl 3-23 23F %R FRMEE -
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327 W F LA AP EETHERR
AP EETE 25 AR T A RAER O P 2003 £ LA
2

P~

oo Bt T ARECRTRE Y XA S u AR k2R (¢ 5 Bk SUR

T o#z 45 49 #cddp T4 R 5 (Taiwan Emission Data System ) TEDS-6.1

BORE A FRE) o BRG - RE LSNP PR RE (Ao ) o ,Liﬁi%l» Eaal o
370 BEEREIR AR ST S A2 R ER (Ao >~ BRE > B PR
) iﬁ?] > op 33 ERRECR B R G R ) ﬁﬂjé%“%?c—‘ﬁ(ﬁr?\[;;a) ;
AP RR G A TR B E PR A S TR EF M B HEG REH
PEERLLEL2]T BRE TR L Lkmx 1 km BT Z 252

7z SO, ~ NOx % Rsmog (¥ VOC x 0.0067 #73 & ) % -

_\‘.’_
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3-2.8 BN RREK T

ALY e B R REREE RT P e e AR (dxxdy) # % 5 10km
x10km ~ 3kmx3km ~ 1.5kmx1.5km % 1kmx1km> H 4% (nx xny)
395 80x80 & (4 3-23) » H & - KBt i /@¥§;]§]G e o S )

P F]I AV ET AL '%@Wﬁtm# A% ¥ Ag1E 1000 x 1000 km ( ¥ nx x dx1
<1000km) > B R 5 AT L TR L S AP RE F (B 3-24) o £ -
AR & 10~25~50~75~100 ~ 150 ~ 200 ~ 250 ~ 300 ~ 350 ~ 400 ~ 450 ~ 500 ~ 600 -
750 ~ 1,000 ~ 1,250 ~ 1,500 ~ 1,750 ~ 2,000 ~ 2,250 ~ 2,500 ~ 3,000 ~ 3,500 ~ 4,000 m
FR 25K o WERPFR S 2005 # 9% 14 p 0000LST % 9 * 21 p 2300 LST; ** 4
f I HEE S o0 B ETe & 5415 4]( Surface Vegetation ) ~ Non-hydrostatic
Pressure ~ Prognostic Eddy Dissipation rate % 3~ 32 8 ] » 7 7 #) [ & P &g "% &
% > fe AF7 7 1% % Rain Processes Bz » P Nt -2 a 85~ ¥ g o 25 4
FULEBIERE G > APERE SR EI PR R B E AF Y P
R BPR R R E Y ¥ AT A § % TR i (Meteorological
Data Assimilation ) ¢ f-#%.% % &2 F "% @B { 5 %2 ( Luhar and Hurley, 2002 ; Hurley
et al., 2002 ; Luhar and Hurley, 2003 )

% 3-2.3 TAPM 558 423k 2

Model Nest Resolution (km) Nx x Ny Nz
TAPM Domain 1 10 80 x 80 30
Domain 2 3 80 x 80
Domain 3 1.5 80 x 80
Domain 4 1 80 x 80
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(a) Domain 1 (b) Domain 2
(c) Domain 3 (d) Domain 4

B 3-24 TAPM e ffist ol > @ % w & SR e 0 f295 8 4 5 5 (2) 10 km x 10
km ~ (b)3km x 3km ~ (c) 1.5km x 1.5km ~ (d) 1 km x 1 km »
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3-2.9 WA F RHEERE R LTS

FORBREGE ST R TR Y RS R 2 A R 2 2 B
4 (Hurley et al., 2002 ; Hurley et al., 2003 ; Elbir, 2004 ; Hurley et al., 2005 ; Wilson
and Peyman 2006 ) :

(=) A F %40 23 (Pearson Correlation Coefficient, r)

Fd AR AR ERE Y o 2 ST R (BB B HRECE L

R RITH AR G2 R TR r BEAN ]l ~ -1 2ZF e Fr BEMNL1 A7

TN FE -l A TR APM o

He P AFHHRE > O 27 FRIE - N &7 LR pravdc
(=) #5733 %1 (Root Mean Square Error, RMSE )
%’%’ﬁ CARNE R ESRE. B A 0 B g3RT 0 A7 ER (RR)) ¥
B g 4RiTe 6 e

1 N 2
RMSE = \/WZ(R R © N OO (3-82)

i-1
#9 P A HE O 27 ERIE N &7 1R Frk-
(=2 ) - &M4p#k (Index of Agreement, IOA)
Fd AR B R E S e 2 - KRR 0 2 SRR (R i
BB - R PRI 2 B 1 0~1 2 o5 [OA #iEE 0
oAt ReaBcBEZ R >F - R F IOA FEEE> 1 B4 79 fiahliciE 2

BEIRRF - R o
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i(Pu _Oi )2

IOA=1-— T (3-83)
Z(l Pl _Omean |+ | Oi _Omean |)2

=
HP P 2788 E >0, 27 5B E > Op T ERETE N £ 7 B
(2 ) HiFRHA42RE (Measures of Skill )

Frd ARSCB RO ATHORZ B 0 LT B R & F AR
I RR2ZARE o SKILL V. #iE&iT 1 ‘é?}izi ; SKILL R #kiz -] 4 1 é’}&% 0

SKILL _V = Pa , SKILL_R= RMSE (3-84)

Ostd Ostd

HY Py #7HBELFERL > Oy A7 ERIEZIEERL > RMSE #5735
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3-210 #5585 ERAWREF LA TR

O; REABHRSS 53 Frahki R T2 2 T3 § &F S ik
BB RREFAAPHES A ES e RIS AR R
Tdp PR R LR AT 5 0 A SR e
(- ) 8 %#c (Correlation Coefficient, R )

R LR Oyt R TR CBRPD) RRZAPM Gl Oy RRE W
sk 7l f Rl (BLBl) R BT 30ppb 2 By 0 H AR ER>04 04 o

R:ii{(P‘ —EXoi—G)} ................................................................ (3-8.5)

N 3 S:S,

He P 47nfidgE O A7 FRE P 27 HMETI5:0 47 FRlETH
Sp A THBEEERL Sy AT EREEERL N L7 EHE | PR
- ) % i“#HBZ (OverBias, OB)
A4t Oy 2 WRP B - [P Os g T pl (LR Tk R 2 ¥ Vi A
B MG & F G entle o Oy kAR B 3 X Pl 2R CRLIRD) IR & T8 )20

30 ppb 2 #edp 0 H SRR % B AELS % P e

He P £78#E O 27 ERE > N &7 B85 PFpFfk-
(=) %¥:3Z (Gross Error, GE)
4 O3 2 B - L ROy 975 B TRl (BB ER 2 T 4 G
HHFLE O3 kAT X0 EAPIE ER (BRI JRA &> 30 ppb 2 Hedy » H &
PREEBL3S Y PN o

Ly
CE=VE o

PO‘

HoY P 4AfEE O ALl N 47 ok | Bk -
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A2 Y 2005 # AT OHR 2 “Ti&ﬁﬁ&;ﬁﬂ%%a(hgﬁi%ggy
EPLEE2RENGPE FRTHEZIER T HPNTRFTF GE 5 LT R
B R S R B T AT o AR O3 SRR A 2 B #2805 RAE
23R RRME Oy 8 NOy 2 jf TR it e @Ay ¢ 51 % 3§75 25
(TAPM) %ot d e = f it 22 O @y S B % 27 R E R
Jl‘iibLﬁiLo

4-1 P Mz EERLFERAY

SEARS ORI FETF R ARRESFF o TG EARRFE LR
B EREETT RN L § AR 2 B R R L 2§ SRR
4
B2 BE G o FURIR R T E2 DRITREES 0 R (PM) kA

FPLAAY R AR EEP T FLX

C“"’r

LR TR

*r

mE o ERERBOESLZEE S ULE (03) kAT > ERERSOEE S
AEF RPN ETRLEZFSTERBEIRE L5 22T kRAGHEY
AB% > (Bl4-1.1) ¢ 33 5 %2 L5 £ Tk R d 2001 #2229 ppb + = 12004
#5275 ppb o WAL T 20052 LF kAL RT 52006 £ 2 LF kAR
Ban Rt A2 48% > N EWARR KB o ¢ T B R L F 2 E TIER BB
Ao (R4-12) PMZEH2ZEBRELE ETEERFHM Y ERY A A
2005# 5.3 £ T3k Rd AP RAELZ O ZHNVRA AL TR B R 3K
LR~ A 2 g5 o (Bl4-13F4-14) 37 N2 EF E BRI LT RR DY
ft > 2005&47 4p 3 10p % p | pFiEo3 &~ *80.0ppb ; 200597 159 3 21

p&p | EiEsT &< 32100.0ppb °
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Taichung area

30

28

26

24

<
22 1

03 concentration (ppb)

20
2001 2002 2003 2004 2005 2006 2007 2008

year

B 4-1.1 2001 # % 2008 & ¥ "5 % &5 £ TIZER R -

Taichung area

—e— Fongyuan —=— Shalu Situn Jhongming —*— Dali
—e— Changhua —+— Erlin Nantou Jhushan

O3 concentration (ppb)

2001 2002 2003 2004 2005 2006 2007 2008

year

B 4-1.2 2001 # % 2008 # ¢ "% % Lplxb b F £ TIER B o
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B 4-1.3 2005 # 4 % 4 p

Concentration (ppb)

" 4-

Concentration (ppb)

Ozone

—&— Fongyuan —#— Shalu Situn

Jhongming —¥— Dali —@— Changhua —+— Erlin

Nantou Jhushan

160
140
120

100 T
80 LN

2005/4/4 0:00  2005/4/50:00 2005/4/6 0:00 2005/4/7 0:00 2005/4/8 0:00  2005/4/9 0:00 2005/4/10 0:00 2005/4/11 0:00

Time

z

T 10p P3G 5% 2R

ey
Ak

=

®

Ozone

—&— Fongyuan —#— Shalu Situn Jhongming —¥— Dali —&— Changhua —+— Erlin

Nantou

Jhushan

160
140
120
100
80
60
40
20 8 iy
0 B
2005/9/15 0:00 2005/9/16 0:00 2005/9/17 0:00 2005/9/18 0:00 2005/9/19 0:00 2005/9/20 0:00 2005/9/21 0:00 2005/9/22 0:00

Time

1.4 2005#% 9% I5p MEHEEE
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4-11 S#L > %h 2 O3 2 NO, F2F &

BT 2005 £ Bk 2 03~ 0x (Ox =03 +NO,) 2 O3 &2 NO, 2 kR -
ERBR % (Bl 4-1.5)4 5w #4455 Type A : < 1500km (45°- 135°) ~ Type
B : <1500km (135°-225°) ~ Type C : <1500km (225°-45") ~ Type D : > 1500km >
(% 4-1.1~ 4 4-14) 2005 & 25541 2 B b PR~ 24 B> P13 RER =
3t TypeA #54) O3k & H 16 = BAE A (Cisd— )R F > FIH v Foikeh Ak L
PEom 3 3 O3 HEPIMEZTEE RO EAE 03/0x 1 EAIE (B 4-1.6
~ B 4-114) B A FAEL &L F 2 F A 7] 0 A S AR KT RIS AGF T8 i
5303 ERYNO, kAESMEE (B 4-1.15~ B 4-123) NO, &2 O3 2 if TF
AR T S L2 BREE R - RS RBIGFRE L FIFE(TNO, RR Y O; k
BEBIZIF RGP $ 2B S T2 - LR (T NO, % kit 8 (7% &
BrA A Oy kR RH Oy EREBH ), F2FELIP T SHBEHEPE
2 PR (7 O3 BB BH AR Type A = BRFEZ £ 22 TF BREFEF(F
4-1.5) o

d (B 4-1.6) LRZRH0; EARLE O)/0x * BE T > 5- 52 O3 kR &
O3/0x " EPig P 2 2 g O3 kAR AR > NO, EAR» LR Ay
A0 Fr O3 kRS NO, kAF d 404 s 29 (B 4115 () = Bz
O3 R NO, EARRMEBET » 77 WP = KAzde83 F > 038 NO, 1 % 7
B O3 = > NO, ¢ CFMFA§ L A& TRt o -2 O3 kA
O;/0x W iEglm =24 O ERFEZ 2Pk NO, ERTF 2t 2
255 £ d (B 4-1.15(0)) O3 k&= NO, kR RBE T » O3k & & 26.7 ppb
pe o atgt NO» § £ 7] 49.7ppbe 5 = pFei2 05 iR 8 Oy/Ox 5 T 48
7% O3 ERER Y AR o NO, AT RFHE2 P -4 £ 03 EA
Bigp g™ <~ 2ot g2 > NO JERZ Xa g2 prPd i 2F R
NO,; £d (B 4-1.15 (c)) O3 LR ¥ NO, EARRMUBE T » 7 5P LB O;
ERFEH A w NOJ AP s T % v Bd 30 % BB g st R NOy i b7 ¥ o

d (Bl 4-1.7) WA E R O3 kAR O/Ox - BT » % - iz O kA &
O3/0x EPig 5 2§ O3 RARPEZE YA appE > NO, EAR» LR HDiF
50 %7 03 IRRENOy RRF B F4py 5 £ 4 (Bl 4-1.16(a)) O; kR & NO,
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ERRBBES > TRM OsRR S LR o N, §EERERFA G P AAT
I o BBz O3 EREE O3O0x W EEMR > ¥ F Oy kREEE L
PR oNO, ER T 2 L ehia,; £d (Bl 4-1.16()) 05 kR % NO, kA
REBET > EF O3 EARED 2 SNO7 $HRTFedf$ - F 22 O3 k
B2 Oy/0x »‘EfE T ATE Oy ERELY Lk oONO, RS LG A
22 b A A E Oy BRI BBHEET AR AL > NO KR EA g2k
P g w8 sA 2 NOys £d (Bl 4-1.16 (c)) Os kAR 2 NO, (kR &
BET > O3kRP 2 s & NOYSTEFRR T » 8.4 30 % B ig s9r 1k NOy & i1
TR o

d (B 4-1.8) &4 £pls0; EARY 0/0x W Eh7 » $- K2 Oy kR Y
O3/Ox W iERig + 2 > ¥ ¥ Oy kAR PG Y 2l pF o NO, JER S TR 2 ehif
A0 % 03 RRENO, RERF EiEF4n% s £ ¢ (Bl 4-1.17(a)) O k& & NO,
ERARUBET  TERPM O3 ER AP ONO ¢ TFRFF A A g AT
I o B2 Oy R Oy0x W EERF L 0 P Oy ERAET A e
BoNO, kAR ™ 7t LehfFa;; £d (Bl 4-1.17(b) O kA & NO, (kA
MRIAT ¥ Oz kAREBH >NO 7 BT ddd - =2 O3 R
21 05/0x "R AT AT F O EREL T D ehe o NOy BRI LG 2
FA e w E Oy R CBREEHEET A ESAS 0 NO ERZ LA &2 FpF
P R g 28 A2 NOys £d (B 4-1.17(c)) O; kA& 22 NO, k& A IEF
B o d 3t % BB SR NOy iR 57T 55 o

d (B 4-19) LW ER=E0; ERY Oy/0x V- EET > - 52 O3 kA2
O3/0x EPig > 2§ O3 kAR YA adppE > NO, EAR» LR A iF
50 %7 03 IRRENOy RRF B F4py 5 £ 4 (Bl 4-1.18(a)) O; kR & NO;
ERALBET O;ER AP ONOHFMFETH 3 A AT Rt o 52K
2203 ERZ O3/0x " iEmgER I FF Oz EARET L 2k pF o NO, ER ™
FAET L LA, £d (B 4-1.18 (b)) O3 JER 2 NO, kAR MAMEBET » O;
JER 254 ppb PFo R NO, § B 5] 48.0 ppbe % = g2 O3 kA 2 0y/Ox v
Efs TR E27F Oz ERELR Y 2R NO, ERDG 2 A v @ A
O3 A SHEEMEET A gk dd > NO ERF &a £ F sy
FEF AL NOy s 4 (B 4-1.18(c)) O JER 2 NO, JERMRIEFET > O;
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EREFTA ONO SR TS > Fd 3 X Bigspp xR o

d (Bl 4-1.10) = 2 F PR 0; ERE O;/0x v EXT » %- &2 03 kA&
B 03/0x WiEp@ s 2 F Oy ERERE LR ONO, EREY R D
250 457 03 kRENO, kRF i 4% 5 £ 4 (B 4-1.19 (a)) O; kAR ¥
NO, kR AMEBET > O kAR AP > NOy» 2 F A &7 o 5 - g2 0 ik
B OyO0x iR 2 2§ Oy EAEJET Y A hk o NO, JEA ™ F 427t
Aefas s B d (B 4-1.19 (b)) O5 kR NO, ERSRMBET » F Os kR
Eor b 2 oNOy A HCT S B o F = Pz Oy kAR 0y/0x v ER G T 4E
274 Oy ERAGKY 2k o NO, kRG22 4 g 0 kA
Bl g T B g4 > NO KR Ea g2k Fid hi@ s Raid
NO,; £ d (B 4-1.19(c)) O3 kAR NO, kAEMEBE T > o 3% Bigop g
O ERFF 2 » HRNO, P Bgen™ "% o

d (B 4-1.11) 45 Tplzk O kAR Oy/Ox M Bl » $- F2 03 kA
Oy/Ox M iEpid 2 > 2§ Oy kR M@ Ak NO, kA~ TR 2 iy
5041 O3 JRRENO, ERF ¥ 4% £ d (B 4-1.20(a)) 03 EARE NO,
ERRBRET 0 Oy kRSB 2 NOEFHE A o § T % ddbd o
ZFR20; EREO/Ox iEER Y > 2y Oz ERET L A ok pF > NO, ik
B4 R Al £ 4 (B4-1.20(b)) O3 R 2 NO, JEE KRR
EE O ER L ONOERP B 14 o 5 2 itz O3 BB 2 0y/0x W B s
T A g Oy RAREGY Lk NO, ERET G 5212 4 £ 05 ik
B A HBiHEET < Rt g4 0 NO ER 7 &d &2 b P chg ﬁ?i
s 4 NOy; 4 (B 4-120(c)) O3 (R 2 NO, kAEAPBET » 4 3% 515
SER O3 ERIFF S > NO P Bgen™ 7% o

d (B 4-1.12) - HRE PRI O3 JERE O3/0x W E8g7 > - iz O3 A
B O30x iEpErH > P F Oy kRPEEESDRFONO, kKRS R A
20 %7 03 IRRENO RRF B#EF4pg 5 £4 (H4-121 () O3 kR E
NO, ERAUBET > O kASER T 2P  NO"CFMF A b a § AT
b o B - B2 O3 ERE Oy/Ox EEMR A 2 F O3 kAL 2 ok
PFoNOy JER 4 &7 AanfEa s £ 4 (R 4-121(b)) O R NO, kA&
BBET > HF O AL S NOER XX PR o« =2 Oy kA
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#050x i E TR ATE Oy EREG Y LR ONO, R ILT H2
FA o w E Oy RN CBREEHEET A EAS 0 NO ERZ LA &2 FpF
P g 2 F A2 NOys £d (B 4-121(c)) O3 kAR 2 NOy kA RIEF
B ood WA BHEHEROERFE S > NO P Agafg g o

d (Bl 4-1.13) s TRk O3 AR Z O03/0x W EE T » § - 2 O3 kA
1 0)Ox W EpeE P s 2 E Oy ERPE AP NO, ERS R A
350 %7 03 JRRENO, ERF BE Ay + £d (F41220)) O3 kR E
NO, ERREBAET > Oz kAR AP NO,EFMF 7 b a § 7 % cdfd o
$o B2 03 ERE OOx " ESEHR L2 F 03 ERET Y A hk N0, k
B gt Ala, 2 d (B 4-122(b) O3 kA2 NO, kAR RIERIEHT -
HMEFOERFD O ONOERSER T o % 2 fFE2Z O3 R O3/0x W B i
T A7 % O kAREGR . 2ok o NO, kAT G E2 2 > & i 05 k
BBl g T X ot gd 4 > NO JERH Ka &2 ki engdrf &
A2 NOy; £d (B 4-1.22(c)) O3 kAR E NO, EARMMEBET b i
Srenfd o O3 ERFH A 0 ERNOER K -

d (B 4-1.14) ©» L E R O3 ERE O)/0x - EH7 > % - K2 03 kA
BFO05/0x i b2y O kARREEYADERFONO, EARY ER 2D
B2, 27 03 ERZNO, ERF RS pd s 24 (B 4-123 @) O; kR
NO, ERMIERET > O3 kR 2F NOEFFRFDZIFM T o %2 K2
O; ERE O;/Ox W EffET 2 » 2§ O3 ERET Lehk P NO, kA B
et EHRTEEA, 0 A7 O3 EHHANO T 2 £d (B 4-1.23(b)) 05 ik
BRENO, ERARMEBET "TF Oz kARED 2 NOER T BT " adg$ o
FopFEZ O3 kR Oy/Ox W Ei: T 7% Oy kREGK S 2 hk
NO, kR F g2 = > a i O3 EARNAHBEHEET X5 d 4 » NO
BRI EMEZRFEENFEFTF RAL NO; £d (B 4-1.23 (¢) O3 ik
B2 NO, ERAMRBET » P LFE O ERFF YL > B NOERT LT T
2.+ H s B AT E R NOy T o

TEEEFRFALALIRE? O kAR A EARKT R EA4S
B AT AP ERDBERRM O VAIERIRSIFTERTI AT O3ERF
VERE TR N B L R Ok B K o
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B 4-15 Beh =% A% H - { TypeA: <1,500km (45°-135°)~Type B: < 1,500km

(135°-225°) ~ Type C : < 1,500km (225°-45°) ~ Type D : >1,500km}
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% 4-1.12005 & Type A 2 % b B ~ &4~ Bk

Time Name Number
4/26 SONCA 11
6/6-6/9 NESAT

7/16-7/17 HAITANG

7/23 BANYAN

8/4-8/5 MATSA

8/24 MAWAR

8/29-8/31 TALIM

9/3-9/6 NABI

9/9-9/11 KHANUN

9/29-10/1 LONGWANG

10/11-10/18 KIROGI

% 4-122005 & Type B 2 % b FEFF ~ 4 - Bk

Time Name Number
3/16-3/17 ROKE 10
4/24-4/25 SONCA

6/4-6/5 NESAT

8/2-8/3 MATSA

8/12 SANVU

9/8 KHANUN

9/17 VICENTE

9/21-9/23 DAMREY

11/10 TEMBIN

11/17-11/19 BOLAVEN
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% 4-132005 # Type C 2 % b P ~ 44~ Bk

Time Name Number
7/20 HAITANG 8
7/30-7/31 WASH

8/6-8/7 MATSA

8/13 SANVU

9/12 KHANUN

9/18 VICENTE

9/24-9/27 DAMREY

10/29-11/2 KAI-TAK

% 4-1.42005 & Type D 2 % b PFRY ~ L4~ Bk

Time Name Number
1/16-1/19 KULAP 14
4/27 SONCA

6/1-6/3 NESAT

6/10 NESAT

7/13-7/15 HAITANG

7/21-7/22 NALGAE

7/24 BANYAN

7/27 BANYAN

8/1 MATSA

8/21-8/23 MAWAR

8/25-8/28 GUCHOL

9/7 NABI

9/27-9/28 DAMREY

10/19 KIROGI
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Titration effect of Fongyuan

1.0
@
0.8
R’ =0.0534
0.6
5 Y = 0.0043x + 0.5599
X
«
© R® = 0.3091
0.4
0.2 © ¥ =0.0246x + 0.1546
R?=0.5161
0.0 & T T T T T T T T
o 20 40 60 80 100 120 140 160

O, concentration (ppb)

Titration effect of Shalu

180

Bl 4-1.6 2005 & & h > Type A 2R & Rl=k O3 B A 2 O3/0x * BRMERE o

1.0 =
]
élu qu o [m] =
0.8 = -
Y'=-0.0002x+0.9049
2 _
0.6 - Y=0.0041x+0.6036 R" =0.0044
gm R” =0.3089
0.4
02 4 Y'=0.0291x+0.0555
1% R? =0.657
0.0 T T T T T T T T
[ 20 40 60 80 100 120 140 160

O, concentration (ppb)

Titration effect of Situn

180

B 4-1.7 2005 & @k =3 Type A 75 B % Rz O3 Jk A 22 03/0Ox V* BRI HE -

1.0
o o
= =
0.8 - o
Y'=0.0004x+0.8252
0.6 - o R? =0.008
& Y=0.0035x+0.6487
\m
©) v
0.4 4 R? =0.3386
02 4 Y=0.0289x+0.0758
R? =0.6298
0.0 4 T T T T T T T T
0 20 40 60 80 100 120 140 160

O, concentration (ppb)
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Titration effect of Jhongming

1.0 o
(o]
a0
084 o
Y'=0.0005x+0.805
o g
= R? =0.0203
0.6
g
0.4
R? =0.4095
0-2 1 Y=0.0302x+0.0497
R?=0.6625
0.0 4 : : : : : : : :
0 20 40 60 80 100 120 140 160 180

O, concentration (ppb)

B 4-1.9 2005 &8 h =3 Type A &P % RlxE O3 JEAR 22 O3/0x b BEAIER o

Titration effect of Dali

1.0 o)
OO
¥,
o S g =] —F
oo =
0.8
B Y=0.0005x+0.8023
R?=0.1727
0.6
d < =0.0026x+0.6117
am Vv
2 _
0.4 R?=0.3116
0.2 Y=0.0175x+0.1315
R?=0.6646
0.0 4 : : : : : : : :
o 20 40 60 80 100 120 140 160 180

O, concentration (ppb)

B 4-1.10 2005 & B h =3 Type A ~ 2 % =k Oz kB 22 03/Ox v EARIEHE -

Titration effect of Changhua

1.0
&o
&£ 4
084 %
%%3 Y=0.0011x+0.75
0.6 4 > R? =0.1769
& i Y=0.0035x+0.5755
\m
o R? =0.2892
0.4 4
Y=0.0196x+0.1172
0.2
R®=0.6727
0.0 F : : T T T T T T
0 20 40 60 80 100 120 140 160 180

O, concentration (ppb)

SiCERlsk O3 JE R 22 O3/0x W E AU ©

ey

Bl 4-1.11 2005 & "k 3 Type A
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Titration effect of Erlin

1.0 S =
o -}
Y=0.0002x+0.9435
0.8
R?=0.008
Y=0.0018x+0.7876

0.6
d R?=0.2079
am

0.4

Y=0.0294x+0.1101
0.2 4 R?=0.7827
0.0 " " " " " T T T
o 20 40 60 80 100 120 140 160 180

O, concentration (ppb)

B 4-1.12 2005 & &k = Type A = k% Bl=k Oz kB £2 O3/Ox v BRI -

Titration effect of Nantou

1.0
0.8 1 Y'=-0.0001x+0.8996
R?=0.0017
Y=0.0021x+0.6886
0.6
QM R?=0.1498
o
0.4
©3 Y=0.0148x+0.2172
0.2 1 & R?=0.6058
0.0 + T T T T T T T T
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O, concentration (ppb)

B 4-1.13 2005 & e b =3 Type A & 35 ik O3 jE & 27 Oy/Ox 1+ & 51 o

Titration effect of Jhushan

1.0
o
0.8 4 Y = 0.0006x + 0.8614
R® =0.092
0.6 4 Y = 0.039x + 0.6166
ém R? = 0.4003
o
0.4 4
Y = 0.0263x + 0.1608
0.2
R?=0.5541
0.0 T T T T T T T T
[ 20 40 60 80 100 120 140 160 180

O, concentration (ppb)

B 4-1.14 2005 & &k = Type A # LT Bl=E Oz kB 22 O3/0x v EAIEF -
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4 4-1.5 TypeA z £ F %22 % T F PR

Station First Second Third
Fongyuan 0:00 - 7:00 , 21:00 - 23:00 10:00
Shalu 0:00 - 7:00,21:00 - 23:00 10:00
Situn 0:00 - 7:00, 21:00 - 23:00 10:00
Jhongming 0:00 - 7:00, 21:00 - 23:00 10:00 12:00 - 14:00
Dali 0:00 - 7:00,21:00 - 23:00 10:00
Changhua 0:00 - 7:00, 21:00 - 23:00 10:00
Erlin 0:00 - 7:00, 21:00 - 23:00 10:00
Nantou 0:00 - 7:00, 21:00 - 23:00 10:00
Jhushan 0:00 - 7:00, 21:00 - 23:00 10:00 12:00 - 14:00
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0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
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0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
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6 2eor o &
= i &
4 4 o So b3} g &8e ;I
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16

—e— OBS
o TAPM

14 r
12 r
10

Wind speed (m/s)

SR ST SN

2005/4/4  2005/4/5  2005/4/6  2005/4/7  2005/4/8  2005/4/9  2005/4/10 2005/4/11

0:00 0:00

0:00 0:00

Date

0:00

0:00 0:00 0:00

Bl4-41 2005#F 47" 4p 3 4% 10p P 3"F H% &5 P2 BPE
SR 2 b #(m/s)% AR R W -
2441 H F P 0 BT ORI EZ R E (m/s) A 4T

SITE_NAME|MEAN_OBS [IMEAN_TAPM | STD_OBS |STD_TAPM|CORR_TAPM |IOA_TAPM
Wuchi 3.45 3.55 2.42 1.77 0.79 0.86
Taichung 1.49 2.12 0.89 1.42 0.75 0.75
Fongyuan 2.19 3.14 1.13 1.54 0.63 0.69
Shalu 2.71 3.52 1.58 1.50 0.62 0.74
Situn 477 2.65 2.68 2.00 0.75 0.71
Jhongming 1.90 2.55 1.14 1.77 0.81 0.77
Dali 1.89 2.35 1.03 1.81 0.80 0.80
Changhua 5.14 3.06 2.60 1.66 0.68 0.66
Erlin 2.42 3.01 1.55 1.80 0.71 0.81
Nantou 1.66 2.26 0.70 1.56 0.62 0.62
Jhushan 1.26 2.66 0.91 0.92 0.25 0.92
Average 2.62 2.81 1.51 1.61 0.67 0.76

OBS=observation, TAPM=The air pollution model, AVG= Average, STD= Standard bias,
CORR=Correlation Coeflicient, IOA = Index of agreement
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SITE_NAME | MEAN_OBS [IMEAN_TAPM|STD_OBS|STD_TAPM | CORR_TAPM [IOA_TAPM
Wuchi 2.67 2.38 1.73 1.09 0.45 0.62
Taichung 1.39 1.86 0.83 1.15 0.54 0.68
Fongyuan 1.97 2.68 0.81 1.28 0.50 0.61
Shalu 2.23 2.55 1.08 1.13 0.36 0.61
Situn 1.75 2.54 1.02 1.34 0.62 0.70
Jhongming 1.77 2.16 0.71 1.40 0.59 0.64
Dali 1.71 2.07 0.87 1.48 0.66 0.73
Changhua 2.30 2.69 1.07 1.30 0.48 0.67
Erlin 1.78 2.43 0.96 1.36 0.64 0.71
Nantou 1.69 1.98 0.56 1.12 0.35 0.50
Jhushan 1.13 1.81 0.70 0.74 -0.14 0.81
Average 1.85 2.29 0.94 1.22 0.46 0.66

OBS=observation, TAPM=The air pollution model, AVG= Average, STD= Standard bias,
CORR=Correlation Coeflicient, IOA = Index of agreement
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%443 F 57 N EEREERNEREZER KL
SITE_NAME|MEAN_OBS [MEAN_TAPM|STD_OBS [STD_TAPM|CORR_TAPM |IOA_TAPM
Wuchi 23.22 22.57 3.39 3.64 0.88 0.93
Taichung 23.81 23.36 3.87 4.88 0.89 0.93
Fongyuan 23.13 22.84 3.51 4.30 0.89 0.93
Shalu 23.57 23.35 3.52 3.97 0.87 0.92
Situn 24.41 23.21 3.78 4.63 0.87 0.91
Jhongming 21.16 23.13 3.17 4.88 0.88 0.87
Dali 25.86 23.42 3.86 5.05 0.83 0.83
Changhua 26.30 23.20 3.62 4.62 0.86 0.80
Erlin 23.89 21.96 3.88 5.06 0.80 0.84
Nantou 24.78 23.50 4.11 4.61 0.82 0.88
Jhushan 24.32 24.16 3.91 3.60 0.84 1.00
Average 24.04 23.15 3.69 4.48 0.86 0.89

OBS=observation, TAPM=The air pollution model, AVG= Average, STD= Standard bias,

CORR=Correlation Coeflicient, IOA = Index of agreement
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SITE_NAME |MEAN_OBS |MEAN_TAPM|STD_OBS|STD_TAPM | CORR_TAPM [IOA_TAPM
Wuchi 29.12 28.06 1.47 1.99 0.89 0.84
Taichung 29.06 28.75 2.19 3.28 0.88 0.89
Fongyuan 28.39 28.25 1.74 2.80 0.80 0.84
Shalu 29.46 28.65 1.51 2.35 0.80 0.81
Situn 29.88 28.52 1.92 2.99 0.82 0.80
Jhongming 29.46 28.59 1.72 3.36 0.78 0.76
Dali 30.19 28.87 2.21 3.42 0.79 0.80
Changhua 29.83 28.47 1.63 3.10 0.81 0.75
Erlin 29.38 27.97 2.28 3.30 0.87 0.70
Nantou 29.83 28.41 2.36 2.88 0.72 0.69
Jhushan 29.25 29.07 2.53 1.65 0.65 1.00
Average 29.44 28.51 1.96 2.83 0.80 0.81

OBS=observation, TAPM=The air pollution model, AVG= Average, STD= Standard bias,
CORR=Correlation Coeflicient, IOA = Index of agreement
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%445 H F P R T RRERENERZ SF kAR AT
SITE_NAME|MEAN_OBS [IMEAN_TAPM| STD_OBS |STD_TAPM|CORR_TAPM |IOA_TAPM
Fongyuan 36.84 52.76 25.49 26.30 0.48 0.65
Shalu 39.49 62.16 22.57 71.58 0.33 0.32
Situn 33.37 58.57 25.98 82.64 0.46 0.42
Jhongming 34.35 52.45 25.47 48.55 0.42 0.47
Dali 23.26 57.21 19.85 40.12 0.55 0.50
Changhua 29.21 41.63 22.80 28.07 0.66 0.75
Erlin 34.77 39.88 22.65 37.94 0.52 0.64
Nantou 33.71 55.60 28.78 2247 0.61 0.67
Jhushan 39.57 64.84 27.60 22.36 0.65 0.67
Average 33.84 53.90 24.58 42.22 0.52 0.57

OBS=observation, TAPM=The air pollution model, AVG= Average, STD= Standard bias,

CORR=Correlation Coeflicient, IOA = Index of agreement
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SITE_NAME |MEAN_OBS |MEAN_TAPM|STD_OBS|STD_TAPM | CORR_TAPM [IOA_TAPM
Fongyuan 52.52 61.71 30.75 34.61 0.34 0.59
Shalu 44.40 59.31 31.52 75.46 0.30 0.39
Situn 44.46 57.29 34.93 69.54 0.48 0.55
Jhongming 47.06 55.73 33.18 45.76 0.44 0.64
Dali 47.84 71.71 37.18 50.56 0.43 0.60
Changhua 37.83 46.26 29.70 43.53 0.55 0.70
Erlin 40.57 37.88 30.97 41.67 0.49 0.67
Nantou 42.55 66.78 34.94 44.57 0.31 0.50
Jhushan 39.89 54.57 31.00 21.51 0.46 0.62
Average 44.12 56.80 32.69 4747 0.42 0.58

OBS=observation, TAPM=The air pollution model, AVG= Average, STD= Standard bias,
CORR=Correlation Coeflicient, IOA = Index of agreement
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