11

Carbon Monitoring
for Action, CARMA
0.8

96 0.637 COz¢e

Urban Heat | sland Effec

(IPCC 2

Urban Heat Island Intensity, UHIs



Tur=TuTr(Tu: ;Tr: )

(Oke, 1987)

Landsberg,

1981 1952 12

4,000 1962

12

CSIRO (Commonwealth Scientific and Industrial) TAPM

(The Air Pollution Model)



1.3

meteorological station records
auto-traverse measurement
( remotely sensed thermal data)

computer modellings



2.1

211

Luke Howard 1818

(Howard, 1818, cited in Landsberg 1981)

Rosenfeld, et

a., 1995; Landsberg, 1981

212

meteorological station records

Jauregui, 1997 Figuerola, 1998)

auto-traverse measurement

data logger



,1999

170 (Deosthali, 2000)
(remotely sensed thermal data)

advanced very high resolution

radiometer, AVHRR

(Gallo, 1995)

NOAA AVHRR (Streutker, 2003)

computer modellings

(Saitoh et a., 1995 Troude et a., 2001 Lemonsu and Masson, 2002

Luhar and Hurley, 2003 Fan and Sailori, 2005 Sarrat et al., 2006)



Table 2.1 Compare with method for temperature.

2.1.3
( 15m)
(Oke, 1973)
3.4 55 (
1994) 4.4 34

37 ( , 2001)




(Jauregui, 1997 Alonso, 2003 Dixon and Mote,
2003 Kim and Baik, 2004) ?

(Y oshikado, 1996)

( , 2001 William et a, 2004 Lam et &, 2005)

(Figuerola, 1998 Sakakibara and Owa, 2005)

2.2 ( The Air Pallution Model, TAPM)

(The Air Pollution Model version 3.0, TAPM V3.0)
(Commonwealth Scientific and Industrial Research
Organization, CSIRO)
Windows 2000/XP

(Graphical User Interface, GUI)

(Graphical Information System, GIS)

TAPM
(fundamental fluid dynamics equation) (scalar transport equation)
(incompressible

continuity equation) (non-hydrostatic equation)



TAPM

TAPM (Eulerian Gird Module,

EGM)

Lagrangian Particle Module, LPM
PM NO NO; O3 SO

(Hurley, 2005a)

TAPM

(Hurley et a., 2005b Physick et al., 2004; Ortega
et a., 2004; Luhar and Hurley, 2003; Hurley et a., 2003)
(Luhar and Hurley, 2004 Edwards et

a., 2004 Soriano et a., 2003; Physick and Noonan, 2000)

TAPM O3

PMig NOx NO2 SO2 PMsys

(Hurley, 2003)

TAPM

(US Geological Survey, USGYS) (Earth

ResourcesObservation Systems, EROS) (Distributed Active



ArchiveCenter, DAAC) 30 ( 1 )
(US Nationa Central for Atmospheric Research,
NCAR) 1 ( 100
) CSIRO
6 0.75-1.00 ( 75 100 )

(Global Analysisand Prediction, GASP)

TEDS-6.1 (Taiwan Emission Data System, 2003

61 )

2.3 (Tethersonde)

Solomon et al. (2000) 10



Hayden et al. (1997)

Pisano
et a. (1997) Ozone-sonde  Nitrogen dioxide-sonde
Meteorology-sonde  Vancouver 1000 m

Cheng (2000 2001)
Chen et a. (2002) Cheng (2002)
Linet al. (2004) Ozone-sonde  Meteorology-sonde
(Baumann, et al., 2001; Helmig et a., 2002; 2000)
2.4
(WMO., 1994; 2000)
24.1
(precursors) (VOCQC) (NOx)

(NMHC) vVOC

VOCs NOx



(NO) (NO2)

VOC

PAN PBN
VOC

VOC

VOC
242
10~50km
15-30
22
12 14
Jacobsonet al., 1996 Briicher et al., 2000
10 (Fishmanet al., 1990)

(tropopause folding events) (

) Liu et al (1980)



20

220~420 nm
(Os)
25~35
NO, + hu ¥34® NO+O (2-4.1)
0+0,+M® O,+M (2-4.2)
0O, + NO%#4® NO, +0, (2-4.3)
O3 NO, NGO,
| £ 420nm NO O M
N, O O3 (2-41) (2-4.2) O3
NO NO; Oy (2-4.3) O3
(Cheng et al., 2002; Gaffney et al., 2002 ; Pison and
Laurent, 2004) NO NO;

Arya,1999; Cheng, 2001a; Delcloo and Backer, 2005

(NMHC)
NMHC NO O NO,

Os NMHC (RH) (RCHO)



NO

X

2.5

OH
(2-5.4) ~ (2-4.8) (RCHO)

RH +OH %4® R +H,0

R+0, %® RO,

RO, + NO%4® NO, + RO

RO +0, #® HO, + R'CHO

HO, + NO%® NO, + OH

RCHO +OH %4® RCO + H,0

RCO +0, %#:® RC(0)O,

RC(0)0, + NO%4® NO, + RC(0)O

RC(O)O #:® R + CO,

R+0, %® RO,
NOx NMHC

+NMHC + hn + M(N, O,) %® O, +

(titrationeffect)

NO, O

NMHC + OH + O2 ? RO

NO + RO, +02? NO, + HO; + CARB
NO + HO2? NO, + OH

NO, + h?? NO+O

O+0,+M? Oz3+M

NO+O3? NO2+0»

NO

NO, (RH)
(2-4.9) ~ (2-4.13)
(2-4.4)
(2-4.5)
(2-4.6)
(2-4.7)
(2-4.8)
(2-4.9)
(2-4.10)
(2-4.11)

(2-4.12)

(2-4.13)

2-4.14

(2-4.14)

(2-5.1)
(2-5.2)
(2-5.3)
(2-5.4)
(2-5.5)

(2-5.6)



M N2 O, O3

OH (hydroxylradical) HO, hydroperoxylradical RO,
(organicperoxylradical) CARD (carbonylcompounds)
NO NO, NO

90% NO 10% NO,
NO NO, (25.2)  (2-5.3)  (2-5.6) (2-5.2)

(2-53) (2-54) (255)

(smogchemistry) (2-5.6) Os NO NO,
(Pisanoetal.,1997) NO NO, Oj O; NO
NO2 NO O3 NO>+0O3
NO, O3 (2-52)  (2-5.3)
NO, Os

Os (Total oxidants: Ox =NO2z +
O3 )
2.6

Wang and Ueda, 2000

2000 14

O3 1998

Cheng, 2000 Cheng, 2001 2001



2.7

Linet al., 2004

(Mixing Height)

Holzworth

(Meteorological Temperature Profiler) MTP5-HE

MTP5-HE

Table2.2

Holzworth Method (Holzworth, 1967)

1000



(

1994)

(up ms't) (Ip calem®hr) T/

) T-Te(

(m)

hm=aw+blp+c( T/ t)+d(T-Te)+e

a b c de
B 2 (m)
Uo (ms?)
lo (calem®hrt)
(calem?hrt) =
T/ t
T-Te ()

Table 2.2MTP5-HE

(Wmi?)x23.9

()

Specifications

Altitude range

0—-1000m

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 , 500~1000m/ +0.4
0~500m/+0.8 , 500~1000m/ +1.2

Centra measurement frequency

56.7 GHz

Receiver sensitivity

0.1 (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  (nomina)

Ambient temperature range

With insulating jacket option

20 t0+50
-40

Operating conditions

Rotating cover self-cleans deposition

Cadlibration

Sdlf-calibrating relative to ambient air
temperature sensor (included) and interna

radiometer reference load

Dimensions (norma) MTP 5,

excluding power supply

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

Typical motor operating life-time

In excess of 3 years (10 min. scans)




31

(Environmental Protection Agency, EPA)
(Central Weather Bureau, CWB) (Environment Protection

Bureau Taichung County, EPB)

311

2004
120.4 24.09
14.2 11.3 163.4

23



3.1.2
(Environmental Protection Administration, EPA)
(Central Weather Bureau, CWB)
(Environment Protection Bureau Taichung County, EPB)

(Table 3.1)

Table 3.1. The weather and air quality monitoring stations in Taichung metropolis.

Department Monitoring station
EPA Shalu Hsitun Chungming
(Environmental Protection Administration) Ddai Fengyuan
CWB (Central Weather Bureau) Taichung Wuchi
EPB Wufeng Taiping Wurih
(Environment Protection Bureau Taichung County) Dagia Houli

( )

Holzworth

Holzworth Method (Holzworth, 1967)
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Fig. 3.1.1 2007
2007
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Fig.3.1.2 Fig.3.1.3
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Fig. 3.1.1 Month temperature average in Taichung metropolis during 2007.



—e—Ddi —=— Hsitun Fengyuan Shalu —B8— Chungming —e— Houli
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Temperature (

10 |
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Fig. 3.1.2 The temperature in Taichung metropolis form 0000 LST 8 May to 0000

LST 13 May, 2007.
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Fig. 3.1.3 The temperature in Taichung metropolis form 0000 LST 25 October to

0000 LST 30 October, 2007.




3.2

(Fig. 3.2)

TAPM



BT

321

@

UTM_N (1000 z)

Z699

2658

2677

2655

133

228 243
UTM_E (1000 m)

Fig. 3.2 The position of monitoring stations in Taichung metropolis.
(EPA:Environmental Protection Administration; CWB: Central Weather Bureau;
EPB: Environmental Protection Bureau Taichung County)

(Tethersonde)

(Fig. 3.2.1)

(Cheng, 2000 2001 2002)
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@
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(©
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(d)

Fig. 3.2.1 Diagram of the field campaign.

(Tethersonde)

Tether Balloon

SKC

(Tethersonde)

(SPS220 Sounding Processor)

4m 5
30 kg
600 g 0.05
10 (Teflon
Vasda

(Tethersonde)



10 m

(€) (SPS220 Sounding Processor)
3.3TAPM
TAPM
GUI Graphical
User Interface TAPM

(Fig. 3.3.1)



E,!] TAPM Graphical User Interface (F1:Help}

?

File Optional Input  Analwse Output  [Thlities  Help
DataB ase Directory =d :‘T Bun Directory CEY-| =i
dATAPMDATABASEN2005 dATAPMEest 2005045 4
d Cd
AT | TAPMtest
Get Suface
|nformation from
DataB aze
Gnd Centre Coordinates Bun File Hame Prehx
Get Surface

Latitude and longitude [clat,clong] :
clat=24deqg?min

|£300a

Kl 1
clon=120deg39min

Kl 1 ]
Local values [m] [cx.cn) -
cx=21476F m 47ET
cy=2EE7915 m SEBETI1R
Date Parameters

Start

Date=20050401  SElEbtStar
End Dates
Date=20050406

Local Salar Time = GMT+8

Extra Surface Parameters

Set 55T and Deep
Soil Parameters

Fig. 3.3.1

Grid Centre Coordinates

TAPM

24

?

7 120 39

Data Parameters

Grid Parameters
Humber of gnd points [nsny] :

rx=80 ﬂ J ﬂ
e Yl Y
Cuter gnd spacing [m) [d=1.dw1]:
dw1=12000 m ﬂ J ﬂ
dy1=12000m ﬂ J ﬂ
MHumber of vertical gnd levels :
nz=25 ﬂ J ﬂ

Levels [m): 10, 25, 50, 100,
150, 200, 250, 300, 400, 500,
E00, 750, 1000, 1250, 1500,
1750, 2000, 2500, 3000, 3500,
4000, 5000, 6000, 7000, 2000

Main window of TAPM.

X Y)

Information from
Previouzly Saved
Filez [*.top]

View/Edit Surface
[nfarmation

Save Run Files
[*.bat, *.ihp] and
Surface Filez
[*.top]

et Synophic
Analyzes from
[ ataB aze and
Save to Files

[*.zyn* =pg)




yyyymmdd ( 20000101
2000 1 1 ) TAPM

(GMT) (LST)

48 )

2 Extra Surface Parameters

TAPM
(deep soil volumetric moisture content) (sea surface temperatures,SST)

(deep soil temperature, DST)

2007 5 10 DST 301.1K 299.7K SST
299.7K 299.5K

NCAR 0.2(water/soil)

2 Grid Parameters

optional input

( ) TAPM 5
1-200 100-50000 m 20-50
TAPM 8000 m
nx x ny 80 x 80 Table
3.2 dx x dy 12000 m x 12000 m 3600 m x 3600

m 1200 m x 1200 m 800 m x 800 m

TAPM

2GB ? 1000 km x 1000 km



nx x dx1 < 1000 km

Fig. 3.3.2

Table 3.2. Configuration of the simulations with the The Air Pollution Model.

MODEL NEST RESOLUTION(m) NXxNY NZ
TAPM D1 12000 80x%80 25
D2 3600
D3 1200
D4 800




(& Domain 1 (b) Domain 2

(c) Domain 3 (d) Domain 4

Fig. 3.3.2 TAPM inner grid domain. (a) 12000 m x12000 m (b) 3600 m x3600 m
(c) 1200 m x 1200 m (d) 800 m x 800 m

3.4 AVAGE statistical method

O Doherty et al. 2001 CHCB

CHCI3



2.
3. Root M ean Square
4, 3s Polluted 2s 3s
Maybe Polluted
5. Maybe Polluted Polluted
Polluted
6. Polluted
3.5
a (Pearson Correlation Coefficient, r)

r

RMS



NEA oP2-88 0, %F P2
r = e i=1 g ei=1 e i=1 a9
é N .. N =2 )é ) 24 N =2 ()
engq 022-88 0,2 UeNER P & el
é €ei=1 g ei=1 9 gé i=1 g €i=1 ﬂg
Pi = predicted value
Oi = observed value
N = total number of pairs
b. (Index of Agreement, I0A)
|OA 10 IOA 1
IOA O 05 (Willmott,
1985; Hurley et al.,2003) Table3.3 IOA
) 2
a (Pi 'Oi)
IOA =1-— =1
[o]
a. (l Pl _Omean |+|Oi _Omean I)2

i=1

Pi = predicted value

Oi = obsarved value

N = total number of pairs

Omean = observed mean



Table 3.3 Index of agreement (IOA) values for near-surface meteorology from other

modeling studies.

M odel L ocation Variable| 10A Reference
MM5 Los AngelesBasin (USA) | WS 0.55 Seaman et al.,2000
MM 5 Lake Michigan WS 0.54 Seaman et al., 2000
MM5 Hong Kong WS 0.36-0.71  Physick and Noonan, 2000
WS 0.67
: U 0.87
TAPM Kwinana (WA) Hurley et al., 2002
Vv 0.84
T 0.96
WS 0.71-0.85
. U 0.89-0.94
TAPM Cape Grim (TAYS) Hurley et al., 2002
Vv 0.82-0.89
T 0.92
WS 0.79-0.88
U 0.89-0.94
TAPM Melbourne Hurley et al., 2003
Vv 0.82-0.89
T 0.92
WS 0.78
U 0.91
TAPM Perth Hurley et al., 2002
\Y, 0.9
T 0.95
WS 0.8
o U 0.83
TAPM Kincaid (USA) Luhar and Hurley, 2003
Vv 0.87
T 0.94
WS 0.81
. U 0.95
TAPM Kalgoorlie (WA) Edwardset al., 2004
Vv 0.92
T 0.93
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2007 5 8 5 1
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(© (d)

Fig. 4.1.1 The surface weather map at 00Z on (&) 08 (b) 09 (c) 10 (d) 11 May, 2007.

4.1.2

2007 10 25 10 28

25 (Fig. 4.1.2(8))
26 (Fig. 4.1.2(b))

27 (Fig. 4.1.2(c))

28 (Fig.

4.1.2(d))



(© (d)

Fig. 4.1.2 The surface weather map at 00Z on (a) 25 (b) 26 (c) 27 (d) 28 October,

2007.
4.2
(Fig. 3.1.2)
Fig. 4.2.1 2007 5 10
1700LST 46 2007 5 10 0300 LST
4.1 2007 5 10 0800LST 043

200/ 5 8 0600LST 0.3

(Fig. 3.1.3)



Fig. 4.2.2 2007 10 27
1500LST 5.1 2007 10 27 1900 LST
3.4 2007 10 27 0700 LST -057

2007 10 26 0600LST -0.75

—e— Ddi —=— Hsitun Fengyuan —H8— Shdlu —e— Chungming Houli
Taiping Dgia —fH— Taichung Wuchi —=— Wufeng
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Temperature (
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2007/5/8 00:00 2007/5/9 00:00 2007/5/10 00:00 2007/5/11.00:00 2007/5/12 00:00

Date

Fig. 4.2.1 The UHI intensity at surface level in Taichung metropolis form 0000 LST
8 May to 0000 LST 12 May, 2007.
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Date

Fig. 4.2.2 The UHI intensity at surface level in Taichung metropolis form 0000 LST
25 October to 0000 LST 29 October, 2007.
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1997 ~ 2007

PM O3
2007 5
Fig. 4.3.1 2000 21.0 ppb
2004 28.0 ppb 2005~2006 2007
Fig. 4.3.2
2007
Fig. 4.3.3 2007 5 8 ~12
120.0ppb

Fig. 4.3.3 200/ 10 25 -~29



23 r

20 F

Oz concentration (ppb)
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year

Fig. 4.3.1 The ozone corcentration at surface level in Taichung metropolis form 2000 to

2007.
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Fig. 4.3.2 The ozone concentrationdistribution at surface level in Taichung
metropolis each station form 2000 to 2007.
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Fig. 4.3.3 The ozone concentrationdistribution at surface level in Taichung
metropolis form 0000 LST 8 May to 0000 LST 12 May, 2007.
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Fig. 4.3.4 The ozone concentrationdistribution at surface level in Taichung
metropolis form 0000 LST 25 October to 0000 LST 29 October, 2007.
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2007 5 10 0300 LST (Fig. 4.3.6)
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2007 5 10 0800 LST (Fig. 4.3.7)
0.43 45 ms?

1.8 ms?

ms?!
2007 5 10 1700 LST (Fig. 4.3.8)
4.6 5.8
2007 5 11 1600 LST (Fig. 4.3.9)
43 44ms?t
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Fig. 4.3.5 (a) The horizontal temperature distribution and (b) The Os concentration
and wind field in Taichung metropolis at 0600 LST on 8 May, 2007.
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3.6 (@) The horizontal temperature distribution and (b) The Os concentration
and wind field in Taichung metropolis at 0300 LST on 10 May, 2007.
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Fig. 4.3.7 (a) The horizontal temperature distribution and (b) The O3 concentration

and wind field in Taichung metropolis at 0800 LST on 10 May, 2007.
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Fig. 4.3.8 (a) The horizontal temperature distribution and (b) The Os concentration
and wind field in Taichung metropolis at 1700 LST on 10 May, 2007.
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Fig. 4.3.9 (a) The horizontal temperature distribution and (b) The O3 concentration
and wind field in Taichung metropolis at 1600 LST on 11 May, 2007.
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2007 10 26 0600 LST (Fig. 4.3.10)
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Fig. 4.3.10 (a) The horizontal temperature distribution and (b) The O3 concentration and
wind field in Taichung metropolis at 0600 LST on 26 October, 2007.
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Fig. 4.3.11 (@) The horizontal temperature distribution and (b) The Os concentration and
wind field in Taichung metropolis at 0700 LST on 27 October, 2007.
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Fig. 4.3.12 (a) The horizontal temperature distribution and (b) The O3 concentration and
wind field in Taichung metropolis at 1500 LST on 27 October, 2007.
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Fig. 4.3.13 (a) The horizontal temperature distribution and (b) The O3 concentration and
wind field in Taichung metropolis at 1900 LST on 27 October, 2007.

Table 4.1

5 Table4.2

Table 4.1 Correlation between daily maximum heat island intensity and wind speed in

Dali.

2007 May Oct

Date 8 9 10 1 26 27 | 28 29
LST 17:00| 16:00 | 17:00 | 16:00 | 16:00 | 15:00 | 16:00 | 13:00

Max. HII( ) 4.1 4.3 4.6 4.3 4.6 5.1 2.7 4.6

wS(ns?) 23 | 29 2.0 30 | 28 20 | 21 1.2

LST : Local standard time; Max. HIl : Max. heat island intensity ; WS : Wind speed



Table 4.2 UHI intensity associated with wind speed and cloud during study period.

UHI intensity ( ) | Wind speed (ms?) Cloud (tenths)
Oke (1975) > 4.0 <3 <5
Alonso (2003) >4.0 <4 <3
Hinkel (2007) >3.0 <3
M aystudy(2007) > 4.6 <2.0 <0
Oct. study(2007) >5.1 <23 <0
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Fig. 4.4.1 The Ox (Ox = O3 + NO>) concentration (ppb) distribution at surface level in
Dali, Shalu, Hsitun, Chungming, Wurih and Wufeng at (a) 10 May, 2007 (b) 11 May,
2007.
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Fig. 4.5.1 The Mixing high in Dali and Hsitun form 0000 LST 8 May to 0000 LST 13
May, 2007. ( MTP5-Holzworth: Hsitun station MTP5 analyzer by Holzworth;
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Fig. 4.5.7 Vertical profiles of wind field (ms™) observed in Ddi at 8-12 May, 2007.
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Fig. 4.5.10 Vertical profiles concentration of NO (ppb) in the Dali at 8-12 May, 2007.
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Fig. 4.5.15 Vertical profiles concentration of Oz (ppb) in the Dali at 21-31 October,
2007.

Fig. 4.5.16 Vertical profiles concentration of NO (ppb) in the Dali at 21-31 October,
2007.




Fig. 4.5.17 Vertical profiles concentration of NO (ppb) in the Dali at 21-31 October,
2007.
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Fig. 4.5.18 Vertical profiles concentration of NOXx (ppb) in the Dali at 21-31 October,
2007.
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Fig. 4.5.19 Vertical profiles concentration of NMHC (ppm) in the Dali at 21-31
October, 2007.
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Table 4.6.1 Exhibit the IOA (Index of Agreement) of temperature, wind speed and
0zone concentration between simulation and observation during 8-11 May, 2007 and

25-29 October, 2007.

Accuracy | Spring Spring Spring | Autuma Autuma Autumg
analysis Wind speed | Temperaturg Ozone | Wind speed | Temperature | Ozone
Wuchi 0.98 0.83 0.89 0.91

Shalu 0.93 0.85 0.70 | 0.95 0.90 0.65
Fengyuan | 0.85 0.93 0.69 | 0.90 0.92 0.67
Hsitun 0.86 0.87 0.74 | 0.93 0.93 0.82
Chungming| 0.76 0.87 0.80 | 0.77 0.88 0.86
Taichung | 0.82 0.93 0.93 0.91

Ddli 0.90 0.97 0.79 | 091 0.91 0.77
Wurih 0.82 0.83 0.74 | 0.87 0.97 0.78
Dgjia 0.90 0.85 0.68 | 0.90 0.87 0.63




Houli 0.72 0.95 062 | 0.84 0.72 0.52
Wufeng | 0.67 0.86 061 | 0.90 0.93 0.30
Taping | 061 0.87 0.78 | 0.85 0.77 0.61
2007 5 7 ~12
2007 5 8
Os 2007
5 8 1700 LST(Fig. 4.6.1 4 )
1600 LST(
0 ) 1700
LST( a1 ) 44
44
2007 5 9 1600LST(Fig.4.6.2 64
2007 5 10 1700LST(Fig. 4.6.3 89 )
1700 LST
2007 5 11 1600 LST (Fig. 4.6.4 112
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Fig. 4.6.1 The trajectory moddl in Dali at 1700 LST 8 May, 2007.

110



Fig. 4.6.2 The trgjectory model in Ddi at 1600 LST 9 May, 2007.

Fig. 4.6.3 The trgjectory model in Dali at 1700 L ST 10 May, 2007.

l

Fig. 4.6.4 The tragjectory model in Dali at 1600 L ST 11 May, 2007.



Fig. 4.6.5 The trgjectory model in Dali at 1600 L ST 26 October, 2007.

Fig. 4.6.6 The trgjectory model in Dali at 1500 L ST 27 October, 2007.



Fig. 4.6.7 The trgjectory model in Dali at 1600 L ST 28 October, 2007.

- -

Fig. 4.6.8 The trgjectory model in Dali at 1300 L ST 29 October, 2007.
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Fig.4.6.9 Simulated temperature at different vertical levels under 600min the X-cross
sections in metropolitan Taichung at 1700 LST 10 May, 2007.
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Table 1. Comparison of temperature between simulation and observation during spring

period.
Accuracy| MEAN_OBS| MEAN_TAPM | SD_OBS| SD_TAPM
analysis () () n=96 n=96 | CORR| IOA
Wuchi 25.37 25.83 2.01 1.36 0.78 0.83
Shalu 25.76 27.15 1.97 2.50 0.91 0.85
Fengyuan 25.98 26.79 2.47 3.24 093| 093
Hsitun 25.09 26.97 2.68 3.88 0.95 0.87
Chungming 26.00 26.85 2.38 4.35 0.94 0.87
Taichung 25.67 26.99 3.24 4.32 0.97 0.93
Dali 26.30 27.16 4.01 4.43 0.96 0.97
Wurih 23.46 26.99 3.86 451 0.97 0.83
Dgjia 25.89 26.51 1.87 3.27 0.87 0.85
Houli 26.28 26.78 3.69 3.04 0.93 0.95
Wufeng 24.55 27.45 3.67 3.71 0.97 0.86
Taiping 25.72 27.28 2.45 4.08 097| 087




OBS= observation, TAPM=The air pollution model, AVG= Average, STD= Standard bias, CORR= Correlation Coefficient, |IOA

= Index of agreement
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Fig. 1.1 Comparisons of the observed temperature with models ssimulated at

selected stations form O000L ST 8 May to 0000L ST 12 May, 2007.
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Table 2 Comparison of wind speed between simulation and observation during spring

period.
Accuracy | MEAN_OBS| MEAN_TAPM| SD_OBS| SD_TAPM
analysis (ms'?) (ms?) =96 n=96 CORR | I0A
Wuchi 252 2.70 201 1.99 0.97 0.98
Shalu 2.18 2.55 124 142 0.90 0.93
Fengyuan 182 2.25 0.84 141 0.90 0.85
Hsitun 1.46 1.94 0.90 1.51 0.92 0.86
Chungming 1.32 1.84 0.66 1.44 0.89 0.76
Taichung 1.30 1.60 0.73 1.28 0.83 0.82
Dali 1.63 1.85 0.90 1.47 0.94 0.90
Wurih 135 191 0.84 1.52 0.91 0.82
Dgjia 1.87 2.39 1.06 1.42 0.92 0.90
Houli 115 212 0.83 1.60 0.88 0.72
Wufeng 0.80 1.78 0.65 141 0.91 0.67
Taping 0.64 154 0.56 1.47 0.86 0.61

OBS= observation, TAPM=The dr pollution model, AVG= Average, STD= Standard bias, CORR= Correlation Coefficient, IOA

= Index of agreement
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Fig. 4.4.2 Comparisons of the observed wind speed with models smulated at

selected stations form 0O000L ST 8 May to 0000L ST 12 May, 2007.
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Fig. 1.3 Comparisons of the observed wind direction with models smulated at

selected stations form 0000OL ST 8 May to O000L ST 12 May, 2007.
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Fig. 1.4Comparisons of the observed temperature with models smulated at selected
stations form O00OL ST 26 October to 0000L ST 30 October, 2007.
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Table 3 Comparison of temperature between simulation and observation form 0000L ST

26 October to 0000L ST 30 October, 2007.

Accuracy | MEAN_OBS|MEAN_TAPM SD_OBS| SD_TAPM

analysis () () n=96 n=96 CORR IOA
Wuchi 23.73 24.39 1.94 1.65 0.90 0.91
Shalu 25.23 24.19 2.16 3.22 0.94 0.90
Fengyuan 24.60 24.05 2.40 341 0.92 0.92

Hsitun 24.19 24.60 231 3.57 0.95 0.93




Chungming 24.57 24.56 2.18 3.94 0.94 0.88
Taichung 24.86 24.68 2.52 4.19 0.94 0.91
Dali 25.70 24.94 2.76 4.18 0.93 0.91
Wurih 24.81 24.95 3.32 411 0.96 0.97
Dajia 24.86 23.86 1.95 3.22 0.93 0.87
Houli 24.27 23.72 3.12 3.23 0.94 0.72
Wufeng 2431 25.18 2.86 3.80 0.93 0.93
Taiping 26.49 24.90 1.96 4.12 0.91 0.77

OBS= observation, TAPM=The air pollution model, AVG= Average, STD= Standard bias, CORR= Corrdation Coefficient, |OA

= Index of agreement
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Fig. 1.5 Comparisons of the observed wind speed with models ssmulated at selected

stations form O000L ST 26 October to 0000L ST 30 October, 2007.

Table4

12 IOA

0.84~0.93 I10A 0.79~0.95

2007

10 26 30 TAPM

TAPM



Table 4 Comparison of wind speed between simulation and observation during autumn

period.
Accuracy | MEAN_OBS | MEAN_TAPM| SD OBS| SD TAPM
analysis (ms?) (ms'?) n=96 n=96 CORR | IOA
Wuchi 5.23 6.85 2.79 3.55 0.93 0.89
Shalu 3.92 4.32 2.19 2.26 0.93 0.95
Fengyuan 2.39 2.56 0.93 1.18 0.85 0.90
Hsitun 2.82 3.13 1.46 171 0.89 0.93
Chungming 1.60 2.20 0.79 1.29 0.84 0.79
Taichung 1.65 1.69 0.84 1.02 0.90 0.94
Ddl 1.64 1.65 0.71 1.12 0.90 0.89
Wurih 1.52 1.80 0.78 1.20 0.90 0.88
Dgjia 3.67 4.78 2.13 2.69 0.92 0.90
Houli 1.83 2.72 1.33 1.87 0.90 0.84
Wufeng 115 1.40 0.62 0.90 0.93 0.90
Taiping 1.03 145 0.78 1.12 0.87 0.85

OBS= observation, TAPM=The air pollution model, AVG= Average, STD= Standard bias, CORR= Correlation Coefficient, |IOA

= Index of agreement
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Fig. 1.6 Comparisons of the observed wind direction with models simulated at

selected stations form 0000L ST 26 October to 0000L ST 30 October, 2007.
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Table 5. Comparison of ozone concentration simulation and observation during spring

period.

Accuracy |MEAN_OBS |MEAN_TAPM SD_OBS | SD_TAPM

analysis (ppb) (ppb) n=96 n=96 CORR IOA
Shalu 65.14 84.41 35.73 19.62 0.66 0.70
Fengyuan 68.89 88.79 32.72 15.07 0.76 0.69
Hsitun 55.54 79.10 39.56 24.03 0.74 0.74

Chungming | 61.04 75.39 43.76 27.17 0.81 0.80




Dali 64.02 84.28 45.79 25.21 0.85 0.79

Wurih 50.73 82.52 40.87 27.14 0.79 0.74

Dajia 50.09 76.61 29.03 21.76 0.75 0.68

Houli 61.50 85.61 27.34 14.36 0.58 0.62

Wufeng 49.09 94.90 34.50 18.37 0.82 0.61

Taiping 65.27 85.26 3762 | 2013 090 | 0.78

OBS= observation, TAPM=The air pollution model, AVG= Average, STD= Standard bias, CORR= Correlaion Coefficient, |IOA

= Index of agreement
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Fig. 1.7 Comparisons of the observed ozone concentration with models ssmulated at

selected stations form O000LST 8 May to 0000LST 12 May, 2007.
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Table 6. Comparison of ozone concentration simulation and observation during autuma

period.

Accuracy |MEAN_OBS | MEAN_TAPM| SD_OBS | SD_TAPM

analysis (ppb) (ppb) n=96 n= CORR | I0A
Shalu 34.43 40.08 23.21 18.72 0.41 0.65
Fengyuan 32.67 50.03 21.91 18.21 0.55 0.67

Hsitun 36.17 41.75 24.94 21.19 0.69 0.82




Chungming 30.32 37.30 26.95 25.44 0.87 0.86

Dali 34.11 47.91 28.43 21.75 0.86 0.77

Wurih 3111 46.03 29.50 20.64 0.78 0.78

Dajia 32.22 35.14 19.76 19.45 0.37 0.63

Houli 36.62 49.45 19.40 16.41 0.34 0.52

Wufeng 12.55 66.05 16.92 13.34 0.51 0.30

Taiping 31.53 53.91 23.00 17.36 0.88 0.61

OBS= observation, TAPM=The air pollution model, AVG= Average, STD= Standard bias, CORR= Corrdation Coefficient, |IOA

= Index of agreement
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Fig. 1.8 Comparisons of the observed ozone concentration with models ssmulated at

selected stations form 0000L ST 26 October to 0000L ST 30 October, 2007.
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