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Abstract

In recent years, the rapid progress of civilization and
urbanization has produced the serious air pollution. And the air pollution
episodes are mainly caused by human factors such as vehicle exhausts
and industrial pollution and accompany with certain weather pattern.
The meteorological and air pollutants data from government-owned
observation stations are used to analyze the correlation among wind
field, urban heat island and pollutant concentration in central Taiwan
during four periods (21-23 March, 22-24 May, 8-10 August and 2-4
October in 2012). This study has also discussed the influence of urban
heat island episodes, diurnal variation and sea breeze to heat island
phenomenon and pollutant concentration. In addition, in this study, the
tethersonde was used to collect air samples of different height and
analyze the vertical distribution of pollutants in heat island center.

The result indicates that Dali is the heat island center of
central Taiwan. The phenomenon of convergence, which caused by
urban heat island (UHI), is more obvious between afternoon and evening
(1500LST~1800LST). There was a significant decrease in wind speed
under the influence of phenomenon of convergence while making the
anticlockwise direction and turn out to be concentrate toward heat
island center. Furthermore, the weather pattern might concentrate and
accumulate air pollutants to the heat island center and then cause

serious air pollution episodes.

Key words : UHI ~ Tethersonde
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AR (HRE 455 > 1998) o
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2-2-2 iR Rk 2 4 s
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impio o Thp MR L MR EF o £ SR
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nuclear) (€% > 4 7% £ S R34 = ool s BRgs < 5 43
0.1~2um 2. 5 d 4 4 S andmjich > d 1 84~ 5K {0%
VLR s B EENAL 2ok BREX S A 2um ) o &
SR Rt A B S P B RA B iok YRS TR
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0.1~25um 2. o m B ¥ - F 3 HFR > o™ A 2 a5g B9 24

= 1% 4] (nucleation mode) %2 % #% A](accumulation mode)’ = 1% 3| m fik
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2-11



0.08um; 2 A A1 Mckd & k p = A MOR PR~ I P TR

2§ FAREE ) o o B s A 0.08~2um 2 7 e

2-12



#RR

A I
: 2 - |ﬁ' I.
. KRB
v ' |
B BN
Bt iﬁﬂ;ﬂwm ’ﬁﬁ+ﬁ$
; g 3T
KRR REhE +
' Mk Rk
+
Kl R4
Wk fE R 4
T fiefiA

|
0.002 0.01 0.1 12 10 100

SRR (jm)

— BRAVER —f— IHUEE  —— AhALARRE —
* fa fidt >+

iy —

Bl 2-2-1 = §F R 5aokA) =~ KR4S 4] (Whitby and Cantrell» 1976)

2-13



2-2-3 R IF AR L WRE
ZF ¢ RFACR € S5 J o~ F]R v 0 AR 10MTE M epk

ST J g h Bl SRR AR F R A s

PMysm SR b R RS ~ SR 402 EEREF AT

%ﬁpv}%gélﬂi@fﬁ'\%p%\Bﬁ%‘ﬂﬁxﬂﬁﬁ)ﬁ%\,gigﬁ;}rﬁxﬂiﬂﬁ.\i

LERAFP A RS EtHRR LS F ST GE R

ey

Bl LR (A2 2 52000) c TP 2 %3 3 2 RRBEALNT

TR ARG T2 0®F JETREPN LF HE RREMG IR

2-3-15: 3 o 5%$
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— AR %ﬁiﬁlj*‘;ﬁ’r‘ﬁ BAREE RIEERA G 23 e A
e

1. # Z_ 3\ & Bl# (meteorological station records) :

I F R EREPER RN LR p R TR

FORBBIEOR AP EERM T R R SR LA LR

o B e o U BRI R E P RPN 2 B R 70T
2% FRAE R AR 2 7 % (Jauregui © 1997 ; Figuerola » 1998) -

2. # %P8 # (auto-traverse measurement) :

F_k
&
'

BRI R FRIERERIKE R P AR
Bl o F1* 8B Fe ¥ po#E Pk & F(data logger) & S Fr & g

BA G S B E R FALRD AR L AN B B i

bt
o+
prol
5w
(w

PR A - 22 % > 1999) o RIHFRH RG] 4

\

ER B LA > e EHBRMAY - XX R T 170B BRI 0 1Y
ﬁ%—?‘%’ﬁ?} 2_ % #% (Deosthali > 2000) -
3. #% 5 R # Pl(remotely sensed thermal data) :

FI* kST e0F 249 & 15 543* (advanced very high
resolution radiometer » AVHRR):& 73+ & [§ B LR > H BLPI 2 X B

BURE PR A R vERLRIRFEC L U ik WL 2 & R B



o BLIPIPFRY v dm 3B > 7 X 2 kB -
4. 7 "B\ HHE (computer modellings) -

® T GRS R R R E W IR 2 TRl endf et B (7R
Bt 2 RN SR MR N s o I 2 S =t

2 Bt fogh § 3 B 575 (Saitoh et al. » 1995 ; Troude et al. » 2001 ;

Lemonsu and Masson » 2002 ; Luhar and Hurley » 2003 ; Fan and Sailori >
2005 ; Sarrat et al. » 2006) °

AETEY PHEHIERZ LR RFEIY B R
HEAT OUE & Y ORI P R R AR R R R T
BB PG R RBARAG UE A DABAR S THERET T
Fh SRR EAFTHEEER 5o 4 P P aFR A EfE T Bl T &
2R 2 Rk T fodE 3o R0 B G o i BARY T 4 X 2

BB R P AR SRRV E RS R EET Bk

nh

Jls eivig B AR o
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% 3-3-14%7 # BATBLIR] 4R 1T SV B IRA BV R

¥ ik B ERE SEnEk frEEEIRR | TR A A
BHFA | AESALE £8HA X AREE LR HAZHHEAH
MM A LR ERSE B SAN BARESE
ERANFE EENEE N EEMEAT
HAAEH BT PETE| RBRESR
i P
2 BEMETR| FHa SR THHREF ThEREHH
HARHM - | BRIEM - KaBoat EAHNAFTRE
BEARTH THMANF
REEHELE E-
7] 4 o

b 85 EHRALRB| S IRAFHAE HRERARK| MARSTER
ABRHEVE RERF6OR AYEART AMEHHS-
QEsds . HREHLBR HREERS
M hEHR
TR

3-4%-§ #F 7 & (Tethersonde)
34-1% % inde

ERCGFLYE AT B RAE S TAER LY e RR
FEAZAAZFRF2AT NE o¢ G RHRE T EHR2Z < 2
BR o RFRHED LBGFIER  LEFRTRIREE M

OPEFREFERET IR BTG 2K TR T H R R
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LAGE R 3 AP AR S AREEFTEE L o )
WHAETHETRLE D EFITE . AREER 24 ) o g
TZERPBRIBTHEIREZFFTER R ER BPE K
ERFLFE QTR IR FcEREP & FF R AP L
Be B4 BMTIFET AR 0 4ol 3-2-2 977 > ARG w2 4 Bdo
T : (Cheng > 2000 - 2001 ~ 2002)
A ET2Z TR Y BRI S

a. WR {PHuE T L FPEE o

b. AL ARZ UEF T FAEHAF LTI

B. Z# &FERRCENHELLETRH2] FERR S s FEEH -

Co#FfaRRELER LA LALNF RS LEFRERA
el > A 2P R4 SRR APEIER B
EX N

D. #4FT FIE AL § P BT FEALET FRLE G B B

73R B v 750lbHid 4 2 R SRR R 0 X i
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- XEFEE AL X PF60T 904 48 0 & IS PR -
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B. Tethersonde
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3-4-2% 7 IF 7 & (Tethersonde) ik & #H.p

A. £ % # (Tether Balloon) @ % E j& )4m2_ F 2 5 I - F"EFF L
RAIRFA RS URA v g F o TS AR RERY FIR2 3
RURLETS Tl

B. FHHERF  AFIR* P AIFNFHEERE RET KT TP
BHEE T ERY s REKBZL» EHIHEE 56008 2 5
W B 4 55 £0.05L -

C. FHEHRRE @ EFSKC 7914 22 102 244 WK R
(Teflon samplebag) °

D. %7 % k(Tethersonde) : & * £ MVaisala>s @ {22 § % /&
4517 % (SPS220 Sounding Processor) » £ B & 78 § % F AL T B @
Brp e F BEF FFHEBRRERRET R ORTES
% (Tethersonde)#74F J erpic B > B3 B ~ B4 ~BR ~ ¥
BE SR s h#EEF R FETH SRS E AR F TR
BELETRREF I d W HEZF R A ERLIR A P
e - BRI G BB ST R 0 2 F B4R F 10 mBe—
Nk R e

E. = & 74T & $(SPS220 Sounding Processor) @ #&1x#F ¥ 7 &

RS TEURE S SR SRR N U
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FBARY TN G R S AT B sl R

AH L
5634%5‘*?—:1'%%%\/)3 /m’k&}@: /)a /m6«'\""""_’7%§\§/5‘}55
ZEBRE MEITERINZFHERTMNIREY RS HAL - FP

KRG AR E AR R S0 AR R 6 5 A .

3-12



3-0-4 % § R TA R ERP
AL AR G F ST AN R T AT REBR Y WG AR
RE kT S TR o L0 R BT LB AeT o
A. § % {“ 3 & 7 % (APl Model 200A)
1. Pl 22 L T LBk (Chemiluminescence Method)
2. Bl RIL P ERBEOF ME O3 F o RIFEEF Y 2 NO
203K BA;FFfciNO, » Ed - FR bR 2 ¥ ka A

E!_\ t\mNOZ ’ F}@:—\..&r'f .

NO+0,->NO, (ﬁfg)+oz
NOZ (i%’(fi"EHOZ%NOZ (ELF&:\)*'Oz*'hV

FERZBERENO ak R ST > % X7 BHF
(Photomultiplier Detector)ip] = 2 # k& ¥ F 4l 5 7 NO 2k
Beoe NOx JR R 2 RIZA ST it r F g2 mfl* R 4T’ 2
FRANO B P Fple o TERIEEE G Y NOx B Tk
B > NOx JE& £ NO k& 2 £ % 5 NO, k& (APl Model 200A NOX
Analyzer Operator manual > 1994) -

B. % % % 7 % (API Model 400)
1. Bl = 2 F 1 0z 22 B2 3 2% % eh Ak B 32 (Ultraviolet
Photometric Method) °
2. BT RIL A3 03 A RPN HE PR TR A R o
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PR LN L T P EE YT IR B
ABEE LRSIV G T EAIT AR EARL > &7
O; JER AR ; O3 ¥ £ 5 254 nm 2 % P R dzag 4 &
5 MR F RO E L 254nm ¥ b APRSE 0 o H R R
fLArE e AL Y 03 2 kR o
C. - % i g A 47 % (APl Model 300E)
1. Bl > 0 — 3 2 BT et ot &Pl (Infrared
Measurement) °
2. PlTRIL I F R 0 F 2 MTERER NY/CO g
BE AW ECOE Ny» fI* 2T % kAR CORF -
AR R 2B IER CO #reiz » pLpEor il B2 2 80 5
ZERO > § =M AR Ny PF > P2 a2 0 F B R
Pod FEE Y COSAMPLE § #8975z > b & F4 1 Bp it
5 FEZPE o
D. = % i sk 47 &k (APl Model 100A)
1. Pl F 12 F (P pnz e 2 2% % ¢k § ki (Ultraviolet
Fluorescence) -
2. BlERID A H L A3 190 nm~230 nm 2 % ¢k R g -
Fivged o L ERES e LAipEarg ) 350nm hF k5
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3-57 L kiR

AEF RET L AR % F (Environmental Protection
Administration > EPA)k 5t £ Pl=E T8 ~ ¢ & & % & (Central Weather
Bureau’ CWB) = § % Blxt T8~ 5 ¢ 3 Z& i & (Environment Protection
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o X APTEY T Pl 35-107 0 2 FHRIEFY T ER
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