2.1

(

8826

255

2.1.1

1985650164

2.1.2

120

800-1.000



«on jiao h

2.1
: The Geo Names (2013)

9

0637
9

125343

9
138 - 30
2.13

8 6,141,268 L5

2912909 3163359



2.14
8
30,071,678.72
16,443,630.79
30.65, 1331

2.2
221

Brown and Davis (1973)

Burning)

. 2557)

56.04

121

(2543)

53,657,662.5

7,142,352.99
(

. 2556)

662,381.19

(Prescribe



2.2.2

3
]
) 2
3
2.2.3
)
(Spontaneous Combustion)
11
12)
2)
2528 - 2542
73,630 4
( . 2556)
2.1)

22)



224

5-6

2.2.5

23)

24)

25)

26)

27)

. 2557)

0.5-3

10



4)
9)
6)
2.3
(Biomass burning)
2
2.3.1 (Particulate Matter)
0.01 - 1,000 50

10
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10
(Suspended particulate matter) PMD
2.3.1.1 (Suspended Particulate Matter: SPM)
0.002
( )
500 ( 50 )
(
10 )
1 100 )
2-3 0.5
(Photochemical reaction'
2.3.1.2
1) (Total Suspended Particulate) 100

2 10 (Mo



3 25 (PM25

2.5
S02NOx VOCs
(22
........... Combust(f\%lnjl;ylarztic?es.organic
v BB ) faet
PM10
<0 )it
90Jm (mavnt) f (lGTﬁd
2.2
... Environmental Protection Agency. (2013)
2.3.2 (Gases Pollutants)
(C0)
(CHY (03 (NH) (NOx ) (N02
(02 (VOCs)  polycyclic aromatic hydrocarbons
(PAHs) (Crutzen and Andreae, 1990 Mckenzie et al., 2002)
(CO) (03 BTEX
2321 (CO)
(09)
2-3
467
2
)
CH’Q?:P.!;':'.?.%C: """"""""""""""""""""""""""""""""" (2.1)
-CO



©
60
+<2 e > C0+ D s (23)
2.3.2.2 (03
(3 ,
1115 -251
2 90
55-3
3 03
UV-B
UV-B
]

(Antarctic Ozone Hole)

20 -25

10

60

8

14

50
10



2)
(secondary pollutant)

2.3.2.3
(Ethylbenzene)
L
11
Ph-H

(gasoling)

Photochemical Oxidation

BTEX
BTEX (Benzene) (Toluene)
(Xylene) BTEX

5 ppb 16.2 p§/mJ (Decha; Jinsart and Martin, 2006)

BTEX
(Benzene)  Phenyl hydride conf

2.3
: Seinfeld and Pandis. (1998)

1 (crude oil)



10

12 (Toluene) OHg

Monosubstituted benzene
2.4

CH,
O
24

: Seinfeld and Pandis. (1998)

13 (Ethyloenzene) ~ Phenyl ethane CgHD

Monosubstituted benze
25

o
2.5

: Seinfeld and Pandis. (1998)

14 (Xylene)  Dimethylbenzene, Methyl toluene, Xyl
CoHYCHY2  QHD
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Disubstituted benzene

2 2.6 3
- 0-Xylene, 0-methyltoluene 1,2-dimethylbenzene
Xylene m-methyltoluene 1,3-dimethylbenzene
- p-xylene p-methyltoluene 1,4-dimethylbenzene
CH, CH, ¢im 3
0 '™ * 0 p C,,,
W-Xylenc lowe />-X>‘|‘te\?ve
2.6 0-Xylene, m-xylene  p-xylene

: Seinfeld and Pandis. (1998)

24
241

2550

PMD 383 py 3

24 120 py 3
15-23 2550
61380 | . 2556) 2553
PMD 5185 py -
4 20
2555
PMjo 2555 2555
55 4708 pg 3 2556 | 5,32

pg/m3 PMD 388 pg/mJ PMD



18

31

24 PMD)
. 2553-2556 21
21 24 10
(PM1) : .. 2553-2556
PMD

2553 2554 2555 2556
25 * 15 24
19 0 15 10
17 0 26 14
u 0 17 8
19 0 25 2
3 0 2 il
4 0 24 13
38 4 3 37
40 1 3 25
' * 54 19
0 5 28 17
0 1 26 27
20 0 27 2
233 1 345 250

(2556)
24.2
)
.. 2552
(fog)

(smoke)



)

21)
(

(Temperature Inversion)

NOJ

(photochemical smog)

83.569

10

22)

1

31)

32)

2556

(London-type smog)

2552

(2551)

(

(Los Angeles-type smog)

2536

50 -

10

2

. 2555)

(204

11.983

14

45

19

2554



3.3)

3.4)
3.5)
243
. 2555)
2431
1 10

BTEX

10 (PMio)
(PMD

2.1

20



Trachea
PM (47-3-3)
Primary
bronchi
PM (47-3.3)
Bronchi
PM (2.1-1.1)
2.1
11)
12)
13)
14)
damage)
2)
22)

pneumatocytes

5

A* ‘mom Tjvn *>ArpE>,

(2556)

(U.S.EPA.,20050)

(inertial impaction)

(sedimentation)
(diffusion)
(Mechanism of particulates

(alvelolar inflammation)

(clotting pathway)

)

11



2.3) (plasma viscosity)
2.4) (airway reactivity)
(trachea)
(large bronchi)
3.1)
(Wheez)
3.2) (Bronchitis)
(Bronchitis) (Pneumonia)
(Heart Failure)
3.3) (Pneumoconiosis)
34)

Arsenic, Chromate, Polycyclic aromatic hydrocarbons (PAH), Nickel,

22



23

35)

1944 1 10 (PM1)
10 10-32
1-2
PM10 1.9
PMjo 10
1 14
0.8
1
2432 (C0)

alveolar - capillary membrane

(CO-Hb) 200
cytochromeoxidase
endothelium
1,
11
105-205 ppm CO-Hb 10-20
CO-Hb 30-60

1.2



24

24.33 (03

Ozone
( Wheezing)
(World Health Organization [WHO.], 2003) Weinhold.
(2008) 03
450,000 18
(Houston) (Los Angeles)
30 (Jerrett et al, 2009 ; Wilson and Elizabeth, 2009)
2.4.34 BTEX
1 (Benzene)
(365 )
(anemia)

..1928  Delore Borgomano

(Metabolized) (Metabolites)

(Mutation)
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Aplastic anemia
(International Agency for Research on
Cancer : IARC) (Group 1
: Carcinogenic to humans) (IARC, 2010)
2. (Toluene)
2.1

(conjunctival hyperaemia)
(corneal edema) '
(sudden death)

2.2
(renal tubular acidosis)
(hypokalemia) (ethylalcohol)
IARC (Group 3 :
Not classifiable as to its carcinogenicity to humans )
3. (Ethylbenzene)

BTEX

(Skin Eyes Mucous Membranes)



carcinogenic to humans )

26

IARC
(Group 2B : Possibly

4, (Xylene)
IARC
(Group 3 : Not classifiable as to its carcinogenicity to humans )
2.5 (Health risk assessment)
25.1
1) (Risk)
2

(probability)

50 2 "



Assessment)

2.5.2

N N

27

(Quantitative Risk Assessment)
(Qualitative Risk Assessment) ( , 2556)
(Human Health  Risk

4 (.. EPA, 2013c)
/ / (Hazard Identification)
(Dose-Response Assessment)
(Exposure Assessment)
(Risk Characterization)
The 4 Step Risk Assessment Process

What health proble

Hazard
Identification |
hlems

are caused by the
pollutant?

2.8
. Environmental Protection Agency. (2013d)



1 / / (Hazard Identification) ( .

2013c)

(Sources of Data)

1) Toxicokinetics

2) Toxicodynamics

. EPA,

28



2
(.. EPA, 2013c)

(Dose-Response Assessment)

29



1) (non-carcinogen)

threshold

dose-response assessment
Non-linear dose-response assessment

Non-linear dose-response assessment threshold
0

threshold

threshold threshold
threshold

No-Observed - Effect Level (NOEL)

No-Observed-Adverse-Effect Level (NOAEL)

Lowest-Observed-Effect Level (LOEL)
Lowest-Observed-Adverse-Effect Level (LOAEL)

NOEL, NOAEL, LOEL, LOAEL

Dose
Reference Dose (RfD)

RD
LOEAL certainty Factor (UF)

( 10 )
UF 10 X 10 = 100 NOAEL

RID UF 10 RID
24

RD = NOAEL/UF  (LOAEL/ (10 X UF))....ovvvvvvvrrrrssssssnn 2.4
Uncertainty Factor (UF)

NOAEL RID UF (.

NOAEL

LOEAL

. EPA,

30
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2013c  The Interdepartmental Group on Health Risks from Chemicals.(IGHRC).,

2003) 5
FactorlOH
factor
factor
RD
- FactorlOA
NOEL
10
FactorlOS NOAEL
2 NOEAL
2 10
- FactorlOL NOAEL LOAEL
LOAEL NOAEL LOAEL 10
- FactorlOD
Factor 5 Factor 2 Factor 2 Factor
10 Factor (10)12 3
RD
RD
(mg/kg.day)
2.) (carcinogen)

non-threshold
dose-response assessment

Linear dose-response assessment ( . . EPA, 2005a)
Linear dose-response assessment
non-threshold 1
linear

dose-response assessment
dose-response threshold
dose dose
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dose dose

Slope Factor (SF)  Cancer

Slope Factor (CSF) (m8ks. )1
CSF
CSF
( )
Slope Factor
Cancer Risk = Exposure X Slope Factor.......u.. (2.5)
( ,
) 2.5

3 (Exposure Assessment) ( . . EPA, 2013c)



Exposure Assessment

ti

(Route)

(Pathway)

33
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1) (.. EPA, 2009)
(Exposure concentration : EC)
(mg/ 3

EC( g 3=CXETXEFXED/ AT (2.6)
EC = (mg/ 3
C = (gh3
ET = ( 1)
EF = (1)
ED = ()
AT = ()

2. ) (.. EPA, 2009)

Chronic daily intake (CDD

mg/m3
CDl =CXETXEF XED/AT ..coccorvrmrrrrrsnnn (2.7)
CDl = (mg/ 3
C = (mg/m3
ET = i 5l
EF = (1)
ED = ()
AT = P14y
Exposure concentration (EC)  Chronic daily intake
(CDI)
.. EPA., 2009
4 (Risk Characterization)
3

(.. EPA, 2000)



(.. ERA, 2000)
( ) Risk Characterization
2
1.) Risk Characterization (.. EPA, 2009)
Hazrd Quotient (HQ)
(OIS 6D { S — (2.8)
Reference Concentration (RfC)
(
mg 3
HQ>1
HQ ~ 1
HQ
RiC
Carcinogenic risks (CR)
HQ HQ 1
HQ 1
2) Hazard Index ( .. EPA, 2009)
H =T hQ coeeeseverrrrnessssssnn (2.9)
H 1
H>1
3) Carcinogenic risks (CR) (.. EPA, 2009)
CR=1IUR x EC...ovvvvvrrrrrrrrssssssnn (2.10)

1 no-mc

35



CR > 106

CR £106
253 (.. EPA, 2013)
1) (Transparency)
2) (Clarity)
3) (Consistent)
4) (Reasonable)
4

36
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2.6 (Geo-information System GIS)
(Geo-information System : GIS)
(Remote Sensing System : RS

(Geographic
Information System : GIS) (Spatial Data)
ArcGIS
ArcGIS
ArcGIS
ArcView, ArcEditor, Arcinfo
ArcSDE Enterprise Database
ArclMS
2.9
Desktop GS Server GS
1| oA o Ha
|. ArcGIS Online
image Server
Arc
W \ G IS
2.9 ArcGIS
' (2552)
ArcGIS 3 ArcView ArcEditor

Arcinfo
ArcGIS 3
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ArcCatalog ArcMap ArcToolbox

GI5 ArcCatalog
ArcMap
ArcToolbox
ArcMap
GIS (Layer)
Table of Content (TOC)  ArcMap
T0C
T0C
ArcCatalog
(browse) (organize)
ArcCatolog Windows Explorer
(metadata)
ArcToolbox GIS
Geodatabase drag and drop
ArcCatalog ArcToolbox
ArcGIS dBase (*.dbf)
Delimited Text (*.txt) (Digital Data)
Convert to Shape file Kriging Interpolation
JEPEG File
2.1
Ward and Smith. (2001)
2000
PM2s PM1 CO (volatile organic
compounds; VOCs) 54
PM25 PM1 CO
VOCs
Johnston et al. (2002) PMD
PMD

120 (95% O 1.09 - 134 P < 0.001) PMD



39

10 (g 3 PMD 40 ig/m3
239 (95% O 1.46 - 3.90)
PMD 10 (Jg/m3
Viswanathan et al. (2006)

PMD 24 Co, 03 CH4  Total hydrocarbon
(THC) PMD co
(s CH4  Total hydrocarbon (THC)
15
31,321 1,423
Buadong et al. (2009)
10
(/ /68 1 0.10 (95% G 0.3, 0.19)
10
Pengchai et al. (2009) PM 0  PMI bound PAHs
PM D PMD
bound PAHs 3 24 2005 2006
PM10  PM0 bound PAHs
46-82, 12-49 319
16-37
Martins et al. (2012) PMD <3
3 2003 - 2005 LOTOS - EUROS

PMD0 03
20 2005 PMD 03
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