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1. The Need for a Multi-criteria Evaluation

Our quantitative evaluation last year of the effects on CO2 emission reduction of
environmental policy offers important data for the promotion of global warming
policies. This study, however, focuses on simple “cause and an effect” aspects the policy.
Policies in general have more than one purpose or goal, and their results are often
multifaceted, ranging from positive to negative.

Emissions of CO, and NO: offer example. In the case of CO,, the total
emissions of the entire metropolitan region— rather a specific local area— is of concern,
whereas it is the opposite for NO 2. An urban structure that encourages settlementin
the inner city may reduce the CO2 and NO:z emissions of the metropolitan region as a
whole, but may increase NO: emissions in the densely inhabited inner city area itself.
On the other hand, an urban structure with multiple sub-centers may increase the
overall CO2 emissions of the metropolitan region, but may decrease the NO: levels in
the inner city, since the NO: emission sources will be dispersed throughout the
sub-centers.

The effects of environmental policies are not limited to environmental burden
reductions, but extend to social (e.g. quality of life or “QOL”) and economic effects. We
should, for example, consider how quality of life changes if inner-city settlement is
promoted (i.e., increased convenience and decreased comfort).

Based on the previous study focusing on the effects of policy on CO. emissions,
we aim to conduct more multifaceted evaluation by adding new evaluation criteria,
namely “environmental burden,” “QOL,” and “economic effects.”

2. Evaluation Scheme
An evaluation model for each of the three evaluation indices “environmental burden,”
“QOL,” and *economic effects” is constructed. “QOL,” which indicates te degree of
citizen satisfaction, is used as the main criteria, and is evaluated by adding the
measurements of the two other indices “environmental burden” and “economic effects.”
In addition to urban environment policies, road and railway improvement
policies, which have great impacts on both QOL and the economy, are included in the
model for evaluation. Instead of urban structure (the settlement pattern in the
metropolitan region), given as an exogenous variable in the previous study, a land-use
model was constructed for this study. This enables a prediction of population movement
among different zones within the metropolitan region to be an endogenous variable,
through changing transportation service levels as a result of traffic and transport
policies and guidance through zoning, These evaluation models are based on the CO:
emission model used in the previous survey.

3. Comprehensive Evaluation
A model scheme to enable multifaceted and comprehensive evaluation (both positive
and negative) of urban structure policies, transportation policies and policies for a
better quality of life for citizens will be constructed by using the three indices of
“environmental burden,” “QOL" and “economic effects.”

Methods of comprehensive evaluation include the Analytic Hierarchy Process
(AHP) Method, which integrates all effects into a single index (e.g. a monetary term),
and the Factor Profile and the Achievement Matrix multi-criterion methods, which



utilize all indices in graphs and tables. For the purpose of the study, the latter will be
used.

We would also like to analyze the causal relationship between the three
indices, and look into evaluation systems that can show secular changes of population
and other indices (system dynamics).
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CR,Z) = —= &Q”‘Lxl @Xp} - H:) s expl - (Z+H:) ”udz
Jom U'Ram. ., 0 g i 2 {) i 20 2
8

o i
é i u
C(R,Z2) = XQ_A(\S 2a w1 @Xp}_ (Z- He) H+ XpT- (z+ He) P
Jem U ¥m

Mg42a® 8 1 202° t  202° '{,g
8

ae 2n
C(R,Z) = Q e 1

1
dae d
(2m )}’ Q Q 8R(L2+ b1 R¢2 +b2? lay ¥

R¢=(R%+y 2- 2Rrcos@ )%

al
by = 3(Z- He) by = (Z+He)
y
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QL a2 1 é (Z He)Zo * (Z He)20U

C(x,y,z) = max +exp &
J2T xu xcos 0 Ql LI pg g i
8
% Nm3/
!
0
6 90°
Clxy.2) = Qe o ¥ (-nf0 F oY
2T X x%xxxc z g 8 o I’ 8 o ﬂbl
0 \ /
é l
y 22.50 l n y 22_50
Y
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Cly,zx ,Xx ):-———125____%___§? X X0
(21‘[ ) y Ta a ag
a1= 1/y2 + 12 az = Jyz + b2?
b1= oL b2 = L
Y Y
.y ©.y) (%.y)
y
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JEA

JEA
3-12 JEA
(U 1m/s)| (Z He ) ( )
é p p gl
©) | cxyn)=Q ot ope g RS,
40° JU sind (X + x,)° g & X*+X, 3
¢BH, 240" | 2BH, 24U\ 12 218 | 107
S, 0 g WKL) 5.4 5.4 5.4
8 X X0 1] 8 X X0 f . . .
Q (Nem3/m s) a =1.03 a=0.71 | a =0.71
(m/s) — = =
0 a =1.03 o =1.03 | a =1.03
(m) 0.036 0.018 0.018
(m)
He ™) 0.036 0.036 0.036
y =0.120 | y =0.107 |y =0.107
0 y =0.120 | y =0.120 |y =0.120
Y1, Y2
C(x,y,2) ppm 2.5 2.5 2.5
re 2.5 2.5 2.5
|5.1(X)
W(x:y1,y2)
16 dJ _ L 0
¢ Yy, @ S=a Exp§.0103—:
1l &erf¢G - eerG F :
e U sin6
.;.% £ g T Sind
WXtyr,Y) =i G=y Expf 0.0284—L 2
i (y2 0) y pg T sing 4
i L: (calicm? h)
i 0 (yy ¥2 0)
W, R(cal/lcm?2 h)
erf(W) = _Q e dt
He © )
) R>0 L=0.65 R
C(xyz):QL;expae LQ i 0.9 ( 8 10 )
o JU sing  (x+x¢)° é X +X :
W (x+xo) 0o R=0 L={ 27 ( 5 8 )
" )
(X:y1,Y2) [ 55 ( 0 5 )
(U 1mfs) [ (Z, He ) ( )
1 A o1
®) | cxy2=Qz——1 WL (X Y1,Y2)
40° 2 U cosd 1./
. =698 | a=698 | a=3.29
1 i
+ W (X:y1,Y2)y B =0.039(L
VB. [ A 0) B =0.132(L| B =0.039 |B =0.0325
Q (Ncm3/m s) 0
u (mis) B =0.0325 | B =0.0325 [B =0.0325
8
B, = (X +%)? +G,(Z£H, > ( ) G1
i 0
:1 erngl vB: . 5.24 432 1.63
i E 5.24 1.63 1.63
]_ . L
) 1 2 B, o C
W. (X :y1,Y2) =1 erfSa i ¢ i
i S v ] 3
i g Yig g Y2 g A( ) =a exp B C')
: O y1 y2) g U COSG 5
fo (yi ¥, 0) L 6
( ) A( )= 329exp§ B 0 Coseﬂ
X (m) G, = 0.143expg 0.0187 ———=
Xo pE U cosB g
z (m)
He (m)
Y1, ¥y2
C(xy.z) R ppm)
(He © )
A
C(x,2)= Q W(X: yy,Y,)

JU cos8 J(X+XO)2 G, 22
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3-12 JEA

1mis (Z, He ) ( )
mAj1
C(x,y,z)=QT£Bs W, (X2 y1,Y2)
. ’ ) R A=1.86 exp(-0011 L)
il
+§ W_(x:yl,yz)_g A=0.76 exp(-0.032 L)
o: (Ner?Jm ) S S=0.47 exp( 0.015 L)
B, =(X+X,)2+G (Z+H,)? ( ) S$=0.38 exp(0.015 L)
1 1(?8)’2 0 1(?9 Y1 .' 6739
W, (X:y,y,) =—[tan - tan’ 5 G G=5.5 exp(-0.05 L
I g [B. H g ,B: e p( )
( ) G=5.5 exp(-0.90 L)
(H O )
mAQ
cCX,2) = ——= W(X:Y,,
x.2) (Tx ) +G Z7F (x:y1.Y2)
3-13 (cal/cm? h)
m/s 0 N
0.9 | 10.0 7.5 5.0 2.5 1.0 -0.9 2.7 -5.7 7.4
1.0 1.9 10.0 7.5 5.0 2.5 1.0 -0.9 2.7 5.7 7.4
2.0 2.9 22.5 10.0 10.0 5.0 2.5 -2.7 2.7 -5.7 7.4
3.0 3.9 40.0 22.5 22.5 10.0 5.0 -4.2 -4.2 5.7 7.4
4.0 5.9 40.0 40.0 40.5 22.5 10.0 -4.2 -5.7 7.4 7.4
6.0 7.9 40.0 40.0 40.5 40.0 2.5 -5.7 -5.7 7.4 7.4
8.0 40.0 40.0 40.5 40.0 22.5 -5.7 7.4 7.4 7.4
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3-14

-77-




3-15 Pasquill-Gifford

a

o Y o Y
a Y m a Y m
-901 -426 0 1,000 1.122 0.0800 0 300
-851 -602 1,000 1.514 0.00855 300 500
2.109 0.000212 500
.914 .282 0 1,000
.865 .396 1,000
0.964 0.1272 0 500
0.924 | 0.1772 0 1,000 1.004 0.0570 500
.885 232 1,000 0.918 0.1068 0
0.929 0.1107 0 1,000 0.826 0.1046 . OJ; 1,000
.889 .1467 1,000 0.632 0.400 1o’ooo
0.555 0.811 ’
921 .0864 0 1,000 10,000
.897 .1019 1,000
0.788 0.0928 . 0&; 1,000
929 | 0.0554 0 1,000 0.565 | 0.433 10,000
.889 | 0.0733 | 1,000 0.415 | 1.732 10.000
921 .0380 0 1,000 0.784 0.0621 . OJZ 1,000
0.323 2.41 ’
10,000
0 1,000
0.794 0.0373 1000 2000
0.637 0.1105 2’000 ’
0.431 0.529 10,000
0.222 3.62
10,000
3-16
1 0.4m/s o,y 2 0.5 0.9m/s o,y
Pasquill a Yy Pasquil y
0.948 1.569 0. 1.
0.859 0.862 0. 0.
0.781 0.474 0. 0.474
0.702 0.314 0. 0.314
0.635 0.208 0. 0.208
0.542 0.153 0. 0.153
0.470 0.113 0. 0.113
0.439 0.067 0. 0.067
0.439 0.048 0. 0.048
0.439 0.029 0. 0.029
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3-17
10
3
3
X
Xo=1m
NOxX NOx — HNO,
NOx
Cw(i,jk 1,m)=3 Cs(i,j, k,1,m)
S
C.(k,1,m)=§ C (k,I,m)
S
C,( i,j.k,1,m) m | i j
C.( k,1,m) m | k
Cs S

Elm
Cim =8 }fé a Cy(i,i.k,1,m) f,(i,j,k,1,m)+C_(k,I,m) fc(k,l,m)y
KT i b
f,( i,J,k,1,m) m [ i j

I k

3

f.( k,1,m)

Ol

Im Wim

Ol
"
3 Qo
— Q)
Ol
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40

35

30

= 25

20

15

10

Ao

NOX

4.22ppb

[NO,] o [Nox]®

[NOx] [NOx],
[NOx]
[NOx] s

[NOX] s

[Nox]s

[NOx]5

NO,

25

50

3-10

75 100
NO ppb)

NOX NO,
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3-18 NOx NO,
N=31 N=9 NOX
B o B a

ppb
0.935 0.741 0.988 0.445 4.320 0.916 36.4
0.984 0.728 0.991 0.525 3.225 0.964 25.5
0.931 0.851 0.986 0.490 3.735 0.917 28.8
0.844 0.968 0.975 0.372 4.637 0.754 27.7
0.911 0.841 0.985 0.420 4.637 0.868 32.3
0.812 0.919 0.967 0.467 3.781 0.771 60.4
0.912 0.783 0.972 0.591 2.150 0.875 23.3
0.793 1.107 0.967 0.600 2.021 0.859 22.8
0.780 1.119 0.964 0.429 3.822 0.827 33.1
0.808 1.010 0.967 0.456 3.793 0.760 43.3
0.877 0.800 0.982 0.453 4.101 0.859 47.3
0.957 0.739 0.987 0.540 2.877 0.938 26.1
0.856 0.972 0.981 0.541 2.836 0.898 29.8
0.805 1.056 0.974 0.405 4.131 0.802 30.2
0.855 0.925 0.980 0.431 4.338 0.818 38.4

NO, a Nox P

ppb
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NO,

20
A
3-19 NO,
| | | | | | | | | | |
|----—-—— - T Fommmm— tmm L o Fommmmm— Fomm e Fommm e Fommmmm— |
| | | | | | | | | | | |
|-------- Hommmmoeee [ I | | [ [ [ [ I I
| | | 27] 0.851] 3.690] 0.856] 16.389] 14.920] 1.469] 0.308] A
| |----—---- e Fommmm e e Fomm - oo Fommmm - Fommmm Fommm - Fommmm - |
| | | 27| 0.944) 1.465] 0.804] 13.996] 13.280] 0.716] 0.439] A
| |----—---- e Fommmm e e Fomm - oo Fommmm - Fommmm Fommm - Fommmm - |
| | | 27] 0.909] 1.999] 0.885] 19.319] 19.043] 0.275] 0.233] Al
| |--------- . ST T S [ T . T Fommmm—e [ TP T T |
| | | 27] 0.883] 2.839] 0.883] 13.752] 12.356] 1.396] 0.200] Al
| |----—---- R Fommmm o R Fomm e B i R T |
| | | 27] 0.903] 2.297] 0.874] 15.985] 15.156] 0.830] 0.252] Al
|-------- Fommm R Fommmm o - R Fomm e B i R T |
| | | 27] 0.895] 6.279] 0.881] 20.181] 15.532] 4.650] 0.227] -1
| |----—---- R Fommmm o R R B i R T |
| | | 27] 1.063] 0.237] 0.848] 14.707] 13.613] 1.095] 0.343] Al
| |----—---- R Fommmm o R Fomm e B e R T |
| | | 27] 0.823] 4.530] 0.873] 22.556] 21.904]| 0.651] 0.216] Al
| | . ST, S o T Fomm e - Fommmmm——— [ TP . Fommmmm—— |
| | | 27] 1.007] 1.441] 0.869] 16.763] 15.221] 1.542] 0.198] -1
| | R Fom e o R B o Fommm o |
| | | 27] 0.938] 2.437] 0.886] 18.844| 17.485] 1.360] 0.206] Al
|-------- R R Fom e o R B o Fommm o |
| | | 27] 0.877] 4.781] 0.872] 17.963] 15.024] 2.939] 0.263] -
| | R Fom e o R B o Fommm o |
| | | 271 1.005] 0.598] 0.834] 14.285] 13.620] 0.665] 0.380] Al
| | R Fom e o R B o Fommm o |
| | | 27] 0.884] 2.408] 0.882] 20.674] 20.661] 0.013] 0.218) Al
| |--—--—---- R B R B L B o R B |
| | | 27] 0.950] 2.089] 0.874] 15.052] 13.639] 1.413] 0.197] Al
| |--—--—---- R B R B L B o R B |
| | | 27] 0.929] 2.194] 0.886] 17.185] 16.134] 1.051] 0.222] Al
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1) ao£%(7- BG)+BG

2) aof %(V- BG)+BG

3) 0.8 1.2
0.71 0.8
4) se/Vel
5
5) S¢/YES
4
6) S¢/YEL
3
Y
X
Y- X

NO

1 3 9 DA 1)

2) 5)

2) 6)

4)

3-20

)

-83-




NOx NO,

NOX
NO, NOx

BG
71

2 No,

NO,
NOX NO,

-84-
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18.
21.
10.
26.
17.
24.
21.
18.
14.
28.
23.
22.
25.
24.
17.
20.
30.
21.
32.
14.
21.

60.
100.
84.

93.

* 142.
78.

68.
113.
92.

3-21
20
80 15.30
20 12.10
40 8.67
50 15.96
90 10.56
10 25.19
60 20.75
00 7.01
80 9.40
00 13.10
40 16.44
80 18.62
70 40.36
60 27.37
20 17.06
50 13.26
60 21.90
20 15.66
20 22.35
50 9.93
70 17.05
8
70 18.78
10 40.81
30 46.23
80 94.56
50 87.43
80 50.79
20 121.55
90 98.24
79 69.80

.78
.83
.57
.51

o O o o o

.54

0.20

o

.43
.56
.54

o o o

.48

o

.50
.51
41
.68
.54

o o o o o

.49

o

.55

0.49
0.48
0.49

0.43
0.52

NOX

0.01

0.36
0.02
0.01
0.01

0.05

.13
1
03
.07

o o o o o

.06

0.03

.05
11
.18
.09

o o o o o

.16

0.03

-85-

o o O o o Bk

© o © o o

.96
11
.42
.46
.72
.65
.66
.13
.20
.33
.68
.74
.80

0.89

o o o

.98
.12
.15
.29
.93
.42
.73

11
.65
.70
.69
.01
.73
.73
.55
.77

o O o o o

11
.16
.13
.23
.07
.33
.16

0.02

O o o o N

o o o o o

.14
.08
.15
.27
.34
.19
.14
.12
.33
.14
.15

0.12

.27

.17
.17
.27
.40
.34
.32
.45
11
.28

ppb

12.

~

24.

13.
17.

10.

.61
.62
.74
.83
.19
.55
.85
.53
.05
.43
.39
.89

76

.04
.43
.91
.22
.75
.52
.03
.82

.13
.23
.60

73

.48

83
14

.87

88

13.

N

10.
11.
20.
18.

13.
11.
14.

10.
15.
22.
19.
17.
26.

16.

.74
.45
.15
.19
.16

.44
.90
.41
.72

64
18
70

.99

.40

98
33
43

.41
.67

.71

73
70

92
04
56

.55

30

24.
20.
45.
57.
18.
75.
83.
40.

.08
.94
.38
.64
.90
.25
.86
.19
.16
.97
.00
.00
.07
.00

00

.00
.60
.60
.85
.54
.95

.90

40
36
87
10
24
88
69
93

AO

10.

14.

41.
59.
38.

55.
28.
-53.
15.
22.

.50
.10
.73
.54
.34
.09
.85

99

.40

90

.96
.18

77
.14
.24
.70
.54
.85
.57
.65

92
29
07

.76

07
01
35
66
99



10.
12.

15.
10.
16.
11.

13.
14.
14.
15.
15.
12.
11.
16.
13.
18.

12.

23.
29.
31.
32.
39.
30.
28.
30.
30.

3-22
20
90 11.95
00 10.29
.70 8.46
80 12.29
60 9.48
40 16.87
90 14.70
.90 7.00
.80 8.86
40 10.82
20 12.54
50 13.64
60 22.38
90 17.92
40 12.85
40 10.91
60 15.27
30 12.14
30 15.49
.90 9.15
88 12.65
8

90 13.72
00 22.48
10 23.60
70 31.46
60 30.47
60 24.48
50 34.90
70 31.96
76  26.63

0.62
0.67
0.81

.20
.41
.46
.41

o o o o o

.35

o

.28
.34
.31
.56
.38

o O O o o

.38

0.35

.32
.25
.16
.17

o o o o o

.22

0.14

o

.24

NO,
0.01 0.75
0.01 0.95
0.01 0.41
0.03 0.36
0.02 0.65
0.24 0.44
0.01 0.47
0.01 0.13
0.01 0.19
0.01 0.27
0.02 0.52
0.03 0.54
0.10 0.44
0.09 0.58
0.08 0.74
0.02 1.75
0.05 0.80
0.04 0.22
0.02 0.64
0.02 0.39
0.04 0.56
0.01 0.81
0.03 0.36
0.06 0.36
0.06 0.23
0.03 0.35
0.08 0.35
0.08 0.21
0.01 0.18
0.04 0.36

-86-

0.08
0.14
0.13

.02
.02
.07
11

o O o N o

.20

o

.19
.13
A1
10
.23

o O O o o

11

0.11

ppb

1.70
2.18
1.96

[N

.53

o

.99

ESN

.61

N

.09

[N

.87

N

.77

4.39
8.23

4.92
1.26
4.40

6.05
5.49
4.06

9.04
5.98
2.90
5.10
4.72

11.48
12.18

10.00

~

.15

8.01
7.39
6.94
8.22

(o2}

.70

3.
0.
1.
2.

0.

o O o

18
80
35
03
80

.81
.00
.00
.00
.42
.46
.59

1.42

[N

13.
10.
15.
19.

21.
27.
14.

.47

.39

44
39
26
90

.80

79
23
78

AO

-1.05
1.71
-1.76
3.51
1.12
-0.47
-2.80
2.90
-1.06
2.58
1.66
0.86
-6.78
-2.02
-0.45
0.49

2.81

10.18

1.24

-6.40
-1.26
4.13



Co,

Co,
Co,
o, = X o, (g/km ) (€))
Co,
Co,
CO, “A L aorviazrvitad (2)
v
al,a2,a3,a4 v (km / h)
3-23 Co, (@)
al a2 a3 a4
562.590[ -0.805 0.007 53.687
395.606/ -0.672 0.006 59.663
658.813| -2.792 0.023| 194.027
350
300 N
£ 250
i 200
150
8 100
O
50

km/h

3-11 Co,
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co,

co,

NOXx

LP

—~
~

CO2

3-12

CO2

CO2

Co
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e}
/ 2.62 / /
(Mcal) (Mcal)
1| 1190.7] 2280.8 1 0.27] 0.52 1| 1308.9] 2507.1
2 3362. 1 3314.7 2 0.77 0.76 2 3695. 8| 3643.7
2.62| 4353.2] 4263.5 2.62 1 0.98 2.62| 4785.2]  4686.6
3 4959 .4 4843.9 3 1.14 1.11 3 5451. 6| 5324.6
3.35| 5016.¢ 5710.8 3.35 1.15 1.31 3.35| 5514.5 6277.5
4 5121.1 6025.8 4 1.18 1.38 4 5629. 3] 6623.8
5 6930. 1 6370.9 5 1.59 1.46 5 7617.8 7003.2
2.62 /
4
o LPG
/ 4.2 / /
LPG (Mcal) LPG LPG (Mcal)
1| 1349.4 854.5 1 0.61} 0.39 1| 1824.2] 1155.2
2 1836.8 1516.2 2 0.83 0.69 2 2483.1 2049.7
2.77 1910.0  1520.1 2.77 0.87 0.69 2.771 2582.1  2055.0
3 1931.8 1521.3 3 0.88 0.69 3 2611.5 2056.6
4 2186.0) 2172.9 4 0.99 0.99 4 2955.2] 2937.5
4.2 2203.9 1964.2 4.2 1 0.89 4.2 2979.4  2655.4
5| 2275.7]  1129.5 5 1.03 0.51 5| 3076.5  1526.9
4.2 / LP
4
e}
/ 4.2 7 /
(Mcal) (Mcal)
1 2834.1] 1058.8 1 0.43 0.16 1| 5316.1 1986.1
2 4470.1 999.1 2 0.68 0.15 2 8384.9 1874.1
2.77 5791.0 959.3 2.77 0.88 0.15 2.77] 10862.6 1799.5
3 6184.5 947.5 3 0.94 0.14 3| 11600.7 1777.3
4 6309 1110.2 4 0.96 0.17 4] 11834.2 2082.5
4.2 6563.0] 1061.7 4.2 1 0.16 4.2 12310.8 1991.5
5 7579.2 867.8 5 1.15 0.13 5| 14216.8 1627.8
4.2 /
4
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3-24

LPG
82.4% 0.0% 0.0% 0.0%
0.1% 20.7% 32.7% 0.0%
2. 7% 67.3% 63.8% 32.1%
9.5% 12.1% 3.6% 67.9%
5.4% 0.0% 0.0% 0.0%
100% 100% 100% 100%

3-25

LPG
75.9% 0.0% 0.0% 0.0%
0.5% 24.9% 18.7% 0.0%
9.1% 55.3% 80.3% 2.5%
9.3% 19.8% 1.0% 97.5%
5.1% 0.0% 0.0% 0.0%
100% 100% 100% 100%
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0.1
0.6
0.5
6.8

0.1
0.5

Mecal/m?

LPG

0.1
0.1
97.7
0.7
8.7
1.9
2.1
10.9
0.4
2.4

CO2

9.8
0.2
9.4
12.8
17.4
1.8
4.7
18.4
15.2
4.1
13.3
6.9
11.9
17.2
27.9
6.9
0.9

co,

17.4
3.6
26.3
19.3
26.5
11.1
43.6
0.7
10.4
8.3
0.3
0.5

Cco2

77
13.3
70
d

121.3
1.2

10.5
14.6
14.7
204
5.7
99.9
19.2
39.3
15.3
0.
77.3]
1.9
0.9

0
-91-

3.7
3.1
9.2
14.4
2.4
1.4
3.3
22.1
12.8
2.6
1.3
6.5
2.7
1.1
0.2
5.2
4.9
4.3
9.8
3.8
27.2
3.3
3.7

3.8
22.4
12
5.7
188.1
0.2
3.8
1.2

15.6
53.9
17.2
14.2
33.5

3-14
3-26

0

34.6

0.5

16.1

21.7

0.5

5.6

100.1
213.2
210.9
148.4
122.7
67
123.8
99.8
77
441.5




co,

3-27 Co,
Co,
(kgC0,/10%cal)
0.357 860 kcal/kwh
2.15 5,000 kcal/m®
LP 3.02 12,000 kcal/kg
2.51 8,900 kcal/l
2.77 9,300 kcal/I
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co,

( )
13
(
)
3-28
Tcal
LPG
A. (H7)
(H8 ) 1,118.1| 1,283.7 248.5| 1,490.8| 4,141.1
B. 1,039.2| 1,146.3 277.2] 1,386.0] 3,848.7
(B-A)/A -7.1% -10.7% 11.6% =7.0% -7.1%
3-29
Tcal
LPG A
A. (H7)
(H8 ) 1,896.2 541.8 101.6 270.9 541.8| 3,352.2
B. 2.143.4 316.4 95.3 514.6 719.5] 3,789.3
(B-A)/A 13% -42% -6% 90% 33% 13%
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Leq

70dB 57.8

65dB 59.0

70dB

80

) 16.5% 1.7%

) 9.4%4.0% 10.6%
i

e e
0% 20% 40% 60% 80% 100%
@-50dB ®W50-55dB O55-60dB O60-65dB @ 65-70dB @ 70-75dB ™ 75dB-

(km)

3-15
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10% 20%  30% 40% 50%  60% 70%  80% 90%  100%

0%

@ -50dB @ 50-55dB O 55-60dB 0O 60-65dB W 65-70dB @ 70-75dB @ 75dB-

3-16
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Case

37.7
65dB
17.7

70dB

70dB
20.1
41.3

20 30

10

70dB

( ) 16.5%  3.8% 12.5%

( 16.5%
L [
( ) 17.8% 5.5% 18.0% 32.6%
e e e e “
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
= -50dB ®50-55dB 0O 55-60dB CO060-65dB ® 65-70dB @ 70-75dB 75dB-
3-17 Case
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0% 10% 20%  30% 40% 50%  60% 70%  80% 90%

100%

( ) L
( ) L
( ) L
( ) L
( ) U
( )
( ) L
( ) L
( ) L
( ) L
( ) L
( ) L
( ) L
( ) L
( ) L
( ) E
C [
«c J) 1L
( ) L
( ) L
( ) L
( ) L
( ) E
( ) E
( ) L
( ) L
( ) L
( ) L
( ) L
@ -50dB ®50-55dB O055-60dB 00 60-65dB W 65-70dB @ 70-75dB @ 75dB-
3-18 Case
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70dB

Case ( )

Case ( ) Case

Case ( ) Case
Case

(Case

Case

-2)

-2)
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( 65dB)
20
-1 - -1
(Case -1)
Case -1
Case -1



3-30 70dB 65dB
( Case Ce -1 Case Ce -1 G 2 Cae Ce -1 (G 2
« ) 57.8% 37 3B. ™% 375 3.9 35.56 3.7 36.6h 36.9%
« ) 59.0% 4.3 0.% 4.3h 0.9 30.2% 42.5% 4.2% 40.0%
« ) 41.8% 23.6h 21.5% 2. 2% 2.3% 21.1% 24.5)% 2% 2.9
(D) 40.2% 26.2% 25.1% 26.06 25.1% 24.8h 26.8% 5. 25.0%
3-31 70dB 65dB Case

( - Case (%))
( ) Case -1 Case Case -1 Case -2 Case Case -1 Case -2
« ) -1.9 -0.2 -1.9 -2.1 1.0 -1.1 -1.2
) -1.4 0.0 -1.8 -2.1 1.2 -0.1 -1.3
) -2.2 -0.5 -2.4 -2.5 0.9 -0.8 -1.7
() -1.1 -0.1 -1.0 -1.3 0.6 -0.5 -1.1
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70dB

Case

Case

TDM

70dB

(

)

Case
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Case
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Case
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Case Case Case Case ) : 70dB

)

Case

(Case Case Case )

70dB

Case

_Case -1 — Case

Case -2 TDM
Case -1(

Case -2
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Case -1 Case Case -1 Case

v a0 0 10

Case -2 Case Case -2 Case

-103-



(dB)

Case

Case

Case -1 — Case

Case

-2

Case
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(Case

Case

Case

(dB)

Case

-2

Case
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Case -2

TDM

Case

Case Case
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Case
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NOx NO,

NO,
250m
NOx,NO,
274m 231m
250m
35,403
1.5m
NO,
4.22ppb
NOX
NO,
NOXx NO,
NO, 98 40ppb NO, 23ppb
NO, NO, 98 60ppb
NO, 38ppb
3-32
98 40ppb 23ppb
60ppb 38ppb
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NO,

NOx

267

87.3

233

0.8

3-33

NO2

(ppb)

NOX

5175835141122726956861246

1671356130107080348849781
AN N A AN A A A A —

3949721495406349282522021
2671243622120211421121112

LON~NOOMOMNMNOOLOM~MNANMEANNMNSYTUOOOANSTT OMm
AT O A TN NN A AO A O 10O N1 001 OO O

SAANMAcddMANNA OO A0 O0O OO A ededed e N
[ejeoejojojojojlojlojlojojojojojojojololojlololo}lolola)

6965820335783166_/2600885400
0110011211000100110000000
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Case
NOX

NO,

27

NOX

88.9

24

3-34 Case

NO2

(ppb)

NOX

4542597152799278577951164

LODOOOTMNMOOLTTOMTOMONLT MO NN
NMN~NOANMTS NMOMANANONAA<TN AAN A A AN

MDD ATOONAOOM~MNANMEA NN OLLSS ITT O
A OAANNANT A AO A O 1 OO N1 0O 00O

1231132210010006111111121
0000000000000000000000000

6965820335783166726888548
0110011211000100110000000
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(N0, 23ppb)
km
1/16 250m
Case ( ) 240 15.8
Case ( ) Case Case
( 3.2 )
Case ( ) Case Case
(20 13 )
Case -1 - -1
1 2 300 -
(Case -2) Case -1
(Case -2) Case 3
1.3
3-35
H9 H32
Case0 Case Case -1 Case Case -1 Case -2 Case Case -1 Case -2
267 27 25 31 30 30 7 6 4
81 24 22 28 27 27 6 6 3
51 1 1 1 1 1 1 - 1
55 2 2 2 2 2 - - -
314,162 156,283 155,889 188,555 177,387 177,359 25,661 24,337 12,401
H9 H32
Case0 Case Case -1 Case Case -1 Case -2 Case Case -1 Case -2
-240 -2 4 -1 -1 -20 -1 -3
-57 -2 4 -1 -1 -18 0 -3
-50 0 0 0 0 0 - 0
-53 0 0 0 0 - - -
-157,878 -39%4 32,272 -11,168 -11,196 -130,622 -1,325 -13,260
CASE CASE CASE _
CASE CASE

-111-



)=+ Case

Case

()=(
x 100

NO,

Case :

NO,

Case-Case

NO,

NO,

(ppb)
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(Case Case
NO,
Case -2
Case
)
Case -2
NO,

Case Case Case Case NO, (ppb)
Case ) Case
NO,
TDM
Case
-1( Case -1 Case
NO,
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Case

Case

Case

Case -1

Case

Case -2

Case

Case

Case

Case -1

Case

Case -2

Case -1
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-1

co,

Co,

2.7

6,400
6,300
6,200
6,100
~ 6,000
5,900
5,800
5,700
5,600
5,500
5,400
5,300

co,

Case

0.5
CO,
0.13 CO,-t
6,257
6,095 6,063
5,999
5,909
| 5,871 |
o i o i o o i o
% B} % () B} % () (5]
o 8 © 8 2 © 8 @
O (@] O (@] (@]
3-19 (o,
7.3
COo, 2.4
Case -1 Case -2 Case Case -1 Case -2
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0.002

Case

Case



t-C02

5,000
3,689 3,958 3,958 3,902
4,000
3,000 ||| |||
2,000
1,000
0 . . .
~~
[o0]
< @ @ &
< < <
(@] (@] (&}
L O |
3-20 (0,
CO, Case ( )
) Case ( )
Co, Case ( )
2.6
6,300
6,186
___ 6200 | 0183 6.171
3 6,091
(@] y
o 6,057 6,059
91, 6,100 6,048 6,019
__ 6,000
5,900 75,832
8 5800 |
O
5700
5,600 ' ' '
— — N — N
(L}J) 1 % 1 1 % 1 1
o Q|0 2 Q|9 2 g
[®) O O O O
3-21 (o,
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Case
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2002

3-36 13
1
400% 1
—) 25%
50% 1
10% 30%
50% 1
) 50% 25Y%
20% 1
5 20%
1
100%
(
8.7%)
-—)
Case ( )
3-37
Case Case Case
C ) C ) ( )
« ) C ) ( )
Case - 1 Case Case
( ) ( ) ( )
C ) C ) ( )
Case - 2 Case Case -
( ) (
@
Case - 3 Case
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co,

co,
(9.6
2.5
(5.7
(2.5
3-38 Co,
t-C02/ t-C02/ t-C02/

(H8) 1,846.3 - 1,842.5 - 3,688.8 -
CASE () 1,971.9 100.04|  1,986.1 100.0%  3,958.0 100. 0%
CASE ( 1,971.7 100.0%|  1,986.1 100.0%  3,957.9 100.0%
CASE ( ) 1,974.7 100.1%]  1,927.0 97.0%|  3,001.8 98. 6%

1,782.8 90.4%|  1,986.1 100.04  3,768.9 95. 2%
1,971.9 100.0%|  1,968.8 99.1%  3,940.6 99. 6%
1,924.1 97.6%  1,986.1 100.0%  3,910.3 98. 8%
1,971.9 100.0%|  1,872.2 94.3%  3,844.1 97.1%
1,971.9 100.0%|  1,982.2 99.8%  3,954.1 99. 9%
1,922.0 97.5%  1,986.1 100.0%  3,908.2 98.7%

1
Case CASE - 1l|  1,971.8 100.0%  1,986.1 100.0%|  3,958.0 100.0%
Case CASE - 1l|  1,962.9 99.5‘VZ| 1,986.1 100.0%|  3,949.0 99.8%
Case CASE - 1| 1,962.1 99.5%|  1,927.0 97.0%|  3,889.1 98. 3%
2
Case CASE - 2| 1,971.9 100.0%|  1,955.2 98.4u  3,927.1 99. 2%
Case CASE - 2| 1,971.7 100.00/3 1,955.2 98.4%  3,926.9 99. 2%
Case CASE - 2| 1,974.7 100.1%]  1,894.9 95.4%|  3,869.6 97.8%
3
Case CASE - 3| 1,971.9 100.0%|  1,982.2 99.8%  3,954.1 99. 9%
Case CASE - 3| 1,971.7 100.00/3 1,982.2 99.8%  3,954.0 99. 9%
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NO,

NOX (001 )
2.7 2.4
0.2
Co,
NOx
t/ t/ t/
(H8) 557.49 - 483.92 - 1,041.41 .
(CASE ) 593.99 100.0% 521.36 100.04[ 1,115.36 100.0%
(CASE ) 593.91 100.0% 521.37 100.0% 1,115.28 100.0%
(CASE ) 593.87 100.0% 505.88 97.0%| 1,099.74 98. 6%
CASE -1 594.46 100. 1% 521.60 100.0% 1,116.07 100.1%
CASE -1 594.32 100.1% 521.59 100.0% 1,115.91 100.0%
CASE -1 594.51 100.1% 505.88 97.0%| 1,100.39 98.7%
CASE -2 594.32 100.1% 521.63 100.1% 1,115.95 100.1%
) 593.99 100.0% 521.36 100.0%[ 1,115.36 100.0%
) 593.99 100.0% 513.99 98.6%| 1,107.98 99.3%
593.98 100.0% 521.36 100.0% 1,115.34 100.0%
593.99 100.0% 512.26 98.3%| 1,106.26 99. 2%
593.99 100.0% 519.80 99.7%| 1,113.79 99. 9%
593.99 100.0% 521.36 100.0% 1,115.36 100. 0%
1
Case CASE 593.98 100.0% 521.36 100.0% 1,115.34 100.0%
Case CASE 593.31 99.9% 521.37 100.0% 1,114.68 99.9%
Case CASE 591.28 99.5% 505.88 97.0%| 1,097.15 98. 4%
2
Case CASE 593.99 100.0% 505.81 97.0%| 1,099.80 98.6%
Case CASE 593.91 100.0% 505.81 97.0%| 1,099.72 98.6%
Case CASE 593.87 100. 1% 490.27 94.0%| 1,084.14 97.2%
3
Case CASE 593.99 100.0% 519.80 99.7%| 1,113.79 99. 9%
Case CASE 593.91 100.0% 519.80 99.7% 1,113.71 99. 9%
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_3(

(NO,)

Case (

_1(

)

(NO,

10

Case (

Case (
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23ppb)

Case

2.4

Case (



Case ( ) Case ( )
Case ( )
3-40
Case Case - 1 Case - 2| Case Case - 1 Case - 2 Case - 3| Case Case - 1Case - 2
27 27 17, 31 30 23 28] 7 7 7
24 24 15 28 27 20 25 6 6 6
1 1 1 1 1 1 1 1 1 1
2 2 1 2 2 2 2 - - -
156,283 156,283 95,785 188,555 188,555 138,099 164,071 25,661 25,661 25,661
Case - 1 Case - 2|Case - 1 Case - 2 Case - 3|Case - 1 Case - 2
- Case - Case - Case - Case - Case - Case - Case
)
0 -10 -1 -8 -3 0 0
0 -9 -1 -8 -3 0 0
0 0 0 0 0 0 0
0 -1 0 0 0 - -
) 0 -60,499 0 -50,456 -24,484 0 0
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Case
(Case Case Case )
NO,
NO,
) Case -
TDM

(ppb)

Case - Case

Case - Case
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NO, co,

( ) p62

NO,

co,
co, NO,
NO,
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<Stepl>
<Step2>

<Step3>

42m

-127-

16



3-41

(m)

(m/s)
1 10m 2.3m/s
2 9 2.3
3 24 2.0
4 20 2.4
5 16 1.8
6 14 1.9
7 10 1.6
8 12 2.1
9 6 2.1
10 10 1.1
11 1.3
12 13 2.4
13 12 2.1
14 15 2.3
15 25 2.3
16 100( 238m) 4.3
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3-24 3-23

3-25
3-23

D( Do Dn) 70% G

o

100% H | - H

90% [
80% [ I
70% [ B

60% [ -

50% [ 1

40% [

30% [

20% [

10% [

0%

1 2 3 4 S5 6 7 8 9 10 11 12 13 14 15 16

3-25
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3-42 Pasquill , 1959
cal/cm® h
10m 10 5 10
50 49 25 24
m/s 5 7
8 10
2
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NO,

NO,
NO,
NO,
3
4-10 11-3 7-12 12-16 16-23
23-7
3-43
30m
30m
« )
« )
NO 69.7ppb
2.9ppb 0.9ppb 0.5ppb 0.1ppb
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NOx

NOx

NOX

NOx

3-27 NOX
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NOX

NOX

NOx
(2020 )

EF =a,+a, » +a, ¥?+a, NV +aW
a,,8,,3,,38,,a,:
V: /h
W )

3-44  NOx

(2005

a0

al

a2

a3

a4

2.9375E-02
8.8344E-01
4.4533E-01
6.4787E-01

1.6119E-03
-6.9729E-02
-1.6094E-02

-5.8284E-02

6.5988E-06
6.7255E-04
2.2063E-04
5.3714E-04

2.5038E+00
2.6226E+01
6.9414E+00
2.5315E+01

0.0000E+00
5.1955E+00
3.1710E-01
3.4350E+00

a0

al

a2

a3

a4

6.5310E-03
8.3660E-02
4.5639E-02
9.4409E-02

3.0144E-04
-1.2534E-02
-2.7460E-03

-1.2820E-02

1.3799E-06
1.0031E-04
2.9175E-05
1.0036E-04

4.8148E-01
7.3820E+00
1.7010E+00

7.1964E+00

0.0000E+00
1.3528E+00
8.7413E-02
1.2571E+00
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NO,

12

10

(g/km)

\

FEt9

N e

5 10 20 30 40 50 60 70 80 90 100
(kn/h)

3-28 NOX

0.8m

61996226 ,62266280,62807328,73277328,73277363, 62267755
63397837,63237837,61026323,61026103

£ D fth

— EFREH

3-29
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NO,

NOX

-138-

30m

30m



LPG

3-45

H7

H8

H8

H8

H10

1996

1996

LPG

LPG

LPG

H8

H8

LP

1998

H8
H8

NOx

H7
H7
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NOXx

NOx NOx

NOx

NOx

3-30 (  )NOX
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NOXx

\ 4
[

NOx

NOx

JNOX

(

3-31
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NOX

NOx
3-46 NOxX
kg/108kcal
LPG
X X X
13.8| 20,489 5.42 16.1| 30,101 8.63 - - -
- 2,933 - - 3,700 - - - -
17.7[ 6,095 2.07 20.2] 6,294 2.26 25.47| 3,633 1.01
18.3| 7,746 2.72 20.8| 7,746 2.87 - - -
19.6| 4,340 1.63 22.3| 3,396 1.35 24.27| 2,510 0.66
20[ 4,630 1.77 22.7| 3,623 1.46 - - -
19.6 690 0.26 22.3 82 0.03 - - -
8.8 733 0.12 10 301 0.05 - - -
7| 3,710 0.50 7.9 426 0.06 16.91| 33,292 6.14
14.6 817 0.23 16.6 518 0.15 15.29| 6,336 1.06
- - - - - - 2.56 | 45,866 1.28
52,183 56,187 91,637
14.72 16.87 10.16
(5C) 4,500kcal/m* 12,000kcal/kg 8,900kcal/I
(6B) 5,000kcal/m’
24,000kcal/m’
3-47 NOxX
kg/108kcal
LPG
X X X
16.04 47.7% 7.65 16.71 47.5% 7.94 22.93 49.6%| 11.37328
14.74 48.5% 7.1489 17.28 48.3%| 8.34624 21.45 50.4%( 10.8108
GHP 86.75 3.8% 3.30 89.96 4.2% 3.78 0 0.0% 0.00
1 1 1
18.10 20.06 22.18
(5C) 4,500kcal/m’ 12,000kcal/kg 8,900kcal/I
(6B) 5,000kcal/m’

24,000kcal/m®
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NOX

NOX
NOX
57 37
3-48 NOX
8,985 792 81 222 1,041 6,556 17,678
50.8% 4.5% 0.5% 1.3% 5.9% 37.1% 100.0%
NOX
15
3-49 NOX
Nm3 h
7-12 543 54 4 11 44 539 1,196
4-10 12-16 581 52 4 11 37 503 1,188
16-23 470 28 3 10 76 341 927
23-7 397 20 1 4 20 207 650
479 35 3 8 44 364 934
7-12 629 97 11 24 76 539 1,377
11-3 12-16 635 93 10 22 65 503 1,329
16-23 523 43 7 20 132 341 1,066
23-7 415 26 10 36 207 697
528 57 7 18 77 364 1,052
7-12 579 72 7 17 57 539 1,271
12-16 603 69 6 15 48 503 1,246
16-23 492 34 4 14 99 341 985
23-7 404 23 7 27 207 669
499 44 5 12 58 364 983
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3-50 NOX
v/ t/ t/ ” t/

(H8) 6,556 10,080 1,047] 17,678
(CASE ) 2,010 1 1,115 13,205

CASE -1 1,932 1 1,116 13,128
(CASE ) 2,000 1 1,115 13,195

CASE -1 1,923 1 1,116 13,119
CASE -2 1,900 1 1,116 13,096
(CASE ) 2,066 1 1,100 13,246

CASE -1 1,986 1 1,100 13,166
CASE -2 1,995 1 1,100 13,176
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QOL Qudlity of Life

http://ww._who. int/msa/qgol/

WHO defines Quality of Life asan individua's perception of their position in life in the context of
the culture and value systems in which they live and in relaion to their gods, expectations,
standards and concerns. It is a broad ranging concept affected in a complex way by the person’s
physica hedth, psychologica date, persona beliefs, socid relationships and their relationship to

salient features of their environment.

____________________________________________________________________________
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5.5 0.0926
0.0700
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0.0633
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-0.0477
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-0.0555
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(SD : System Dynamics)

Computable General Equilibrium)

5-1
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( ) (10) a*B=l
(16)

In(y?) = (L- b?)In(L2)+ b® In(T? ) +g° In(G,) +c

y%:
B e:
y °:
T9;:
Glj: i_j (

236

71
236

236

y9;: 9 (1997)

GDP
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14.6743" 15.7338"
c(C )
(60.19) (49.58)
ad( ) 0.8364 0.9114
0.1636" 0.0886™
B9 )
(3.02) (2.40)
0.1111°
vy ( )
(2.92)
36 55
R? 0.9662 0.9880
Foo¢ 149.52 228.58
() t * 1% o 5% R?
t ,R?
a 178
©)
y?® °
©)
a+p =1 y >0
83.6 16.4
4 t 0 F
5
6 1 y <0
1 2
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3. 55244
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2. 25992
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R? 0.948293

F 872. 140
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dr =2 gN *dl +§ b_gd(pgy-g) (9 =2,3) (19)
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Cv, EV
CV(Compensating Variation :

EV(Equivalent Variation : )
Vo V(pWJW’ CV) :V(pO!lo) (20)
V1 V(po.lo +EV) =V (py, lw) (21)
Wz With( ), 0 : Without( )
Vo , P: , I
cv
(WTP : Willingness to Pay)
EV
(WTA = Willingness to Accept)
CV,EV
6" 5" e 0"
CV:V= aeah g—— (|w'CVi):c;:ah; g—- (I5)
eﬁm ﬂ pggg e’b.ﬂ
CV. =1, - 1) (22)
Oi
0
EV i V= 8%"*0 < (| FEV) = 9_9 &a‘ﬂ: ()
ero| pg Q wi @ g 7]
EV, =(22)*1,, - 1, (23)
r\M
cv, EV cv, EV (TCV, TEV)
TCV =3 N, Vv, (24)
TEV=§ N, BV (25)
CV,EV
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P26 2-10
6-6
( /) (km) (__km
Case 3,607 171 45 5.16 7.57 5.76 6.76 1,965 266 1.000
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Case 3,607 170 42 5.01 7.36 7.54 6.72 1,955 267, 0.975
0.0 -1.0 -3.0 -0.2 -0.2 1.8 -0.0| -10.0 1.0 -0.0
0.0% -0.6% -6.7% -2.9% -2.8% -0.6% -0.5% 0.4% -2.5%
Case 3,607 176 42 5.07 7.53] 6.03 6.771 2,014 269, 1.018
0.0 5.0 -3.0 -0.1 -0.0 0.3 0.0 49.0 3.0 0.0
0.0% 2.9% -6.7%4 -1.7% -0.5% 4.7% 0.1% 2.5% 1.1% 1.8%
( 3,460 165 34 4.84 7.08] 6.04 6.46 1,890 260 -
> )
(O 5%)
O -5%)
G5 )
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co, NO,
CO, NO,
6-7
€0, NOx NO, NO, ) )
v v/ ) Cole e e
Case 6005 3125 156283 77 % T 5[ 3770 4130 23.6h| 26.2%
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0
0.0% 0.0% o.M o.ow o.0W o.0f o.0W o.0W 0.0 o0.06l 0.0%
Case 6063 3115 188555 31 28 1 21 37.5% 41.3W 23.2%| 26.0%
232.0 10,0  32,272.0, 4.0 4.0 0.0 0.0 -0.0 0.0 -0.0] -0.0
~0.5% ~0.3% 20.6% 14.8% 16.7%  0.0W  0.0W -0.5W 0.04 -1.7% 0.8
Case 6257 3166 25661 7 6 1 0| 38.7% 42.5% 24.5%] 26.8%
162.0 41.0] -130,622.0] -20.0] -18.0] 0.0 2.0 0.0] 0.0 0.0 0.0
2.7% 1.3% 2. 7H 200 3.8% 2.3
) 5871 7561 314162] 187 81 51 55| 57.8%] 59,00 41.4%| 40.27%
B & >
© 5%

(0 -5%
5% )
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(@) - - %)
EV
6-9
D) EE
Case 318,381 7378] 35726] -
0.0 0.0 0.0 -
0.04 o0.04 0.0 -
Case 318,808  7378] 35726 1677
4271 0.0 0.0 0.0
0.1% 0.0% 0.0% 0.0%
Case 319050] 8963 33585 5633 [ &
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TDM

6-10
( / (km) C _km
Case 3607 171 45| 5.16] 7.57| 5.76] 6.76] 1965 266 1.000
0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0
0.0%  o0.0% 0.04 0.04 0.04 0.04 0.0 0.0%  0.0%4 0.0%
Case -1 3607 157 59| 5.31] 7.78] 5.84 6.62] 1845 247 1.005
0.0f -14.0] 14.0f 0. 0.2 0. -0.4 -120.0] -19.0 0.0
0.0%| —-8.2% 2,96 ogul 140 219 6.1 -7.1H 0.5%
Case 3607 170 42| 5.01] 7.36] 5.74  6.72[ 1955 261 0.975
0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0
0.0%  o0.0% 0.0% 0.04 0.04 0.04 0.0 0.0%  0.0% 0.0%
Case -1 3607 156 55] 5.13] 7.53] 5.8 6.58] 1836 249 0.976
0.0 -14.0 13.0] 0. 0.2l o.4 -0.0 -119.0] -18.0 0.0
0.0% -8.2% 2.4 23| 190 2.1 6.1%  -6.7H 0.1%
Case 3607 176 4 5.17| 7.53] 6.03 _6.77] _ 2014 269 1.018
0.0 0.0 0.0 0.0 0.0 o0.d 0.0 0.0 0.0 0.0
0.0 o0.04 0.0 0.04 0.0% 0.04 0.04 0.04 0.0 0..0%f
Case -1 3607 162 56] 5.32] 7.74] 6.0 6.64] 1804 25  1.024
0.0 -14.0] 140 0.2l 0.2 o.4 0.1 -120.0] -18.0 0.0
0.0 -8.0% 2.0 2.8u 1.0 -1.04 6.0 -6.7% 0.6%
.. TOM

Case 3607 170 42] 5.01] 7.36] 5.7 6.72] 1955 267 0.975
0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0
0.0%  0.0% 0.0% 0.0% 0.04 0.04 0.0 0.0 0.0% 0.0%
Case -1 3607 156 55| 5.13] 7.53| 5.8 6.58] 1836 249 0.976
0.0 -14.0] 13.0 0.1 0.2 o.4  -0.1 -119.0] -18.0 0.0
0.0% —B.Z%H 2.4% 2.3% 1.84 -2.1% 6.1 -6.7% 0.1%
Case -2 TOM 3607 152 57] 5.14] 7.54] 5.8 6.64] 1813 240 0.977
0.0 -18.0] 15.0] 0. 0.2l 0.4 -0.4 -142.0] -27.0 0.0
0.0% -10.6%H 2.6 2.44| 3.04 -1.24f -7.3% -10.1% 0.2%
Case 3607 176 42] 5.17] 7.53] 6.03[ 6.77] 2014 269 1.018
0.0 00 0.0 0.00 0.0 0. 0.0 0.0 0.0 0.0
0.0%  0.0% 0.0% 0.0% 0.0% 0.04 0.0% _ 0.0% 0.0% 0.0%
Case -1 3607 162 56| 5.32| 7.74] 6.1 6.64] 1894 251 1.024
0.0 -14.0] 14.0 0.2 0.2 0.4 0.1 -120.0] -18.0 0.0
0.0% —8.0%H 2.9% 2.8%| 1.2% -1.9% -6.0% -6.7% 0.6%
Case -2 3607 167 53| 5.38] 7.82| 6.15 6.73] 1932 279 1.023
0.0 9.0 1.0l 0.2l 0.3 0.4 0.0 -82.0] 10.0 0.0
0.0% -5.1%H 419 3.0%[ 2.0 -0.6% -4.1%  3.7% 0.5%
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co,

Co,
co,
0,
6-11
w, N, NO, 0 ) &)
v v ) C Ol e Hle
Case 6095 _ 3125| _ 156283 27 24 1 2| 37.74] a1.3%| 23.64] 26.2%
0.0 0.0 0.00 0.0 00 0.0 0.0 o0.d 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 o0.04 0.04 0.04 o0.04 0.0 0.04
Case -1 5751 3048] 155889 25 22 1 2| 35.74] 39.9%| 21.5%] 25.1%
a0l -77.4  -sea.0|  2.00 2.0 0.0 0.0 -0.d -0.0 -0.0 -0.0
o5l 0.3 0.0% 0.0 ~3.4% 2.0
Tane 6063 3L15| 168555 31 28 T 1 37,56 at.34| 23.2%] 26,00
0.0 0.0 0.00 0.0 00 0.0 0.0 o0.d 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.04 o.04 0.04 0.04
Case -1 5725 3039] 177389 30 27 1 2| 35.84] 39.5%| 21.3%] 25.1%
3380 -76.q -11,166.0] -1.00 -1.00 0.0 0.0 -0.d -0.0 -0.0 -0.0
2.4 L ) IO . B 3.5
Chee 6251 3106 25661 7 f T O] 5810 a2.54] 24.5% 26. 6]
0.0 0.0 0.0, 0.0 00 0.0 o0 od o0 0.0 o.0
0.0 0.0 0.0 0.0 0.0 0.4 0.0 o0.04 o0.04 0.0 0.04
Case -1 5909 3086 24337 6 6 0 0| 36.64] 4L.2%] 22.9%] 25.74
380 -80.d -1.324.00 -1.00 0.0 1.0 -0.0 -0.d -0.0 -0.0 -0.0
..TDM
Case 8069  3115] 188555 31 78 1 3] 3750 41.3%] 23.2%] 26.00
0.0 0.0 0.0, 0.0 00 00 o0 od o0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 o004 0.0 oo 0.0 o0.04
Case -1 5725 3039] 177389 30 27 1 2| 35.8%] 39.5%| 21.3%| 25.1%
3380  -76.q -11,166.0] -1.0] -i.00 0.0, 0.0 -0.q -0.0 -0.0 -0.0
2.4 3w aew o.0u o.0u -5 -4y -3.54
Case 2 ToN 5648 3016] 177359 30 27 1 2| 35.54 39.2%' 21.1%| 24.84
15.0]  -99.q -11,196.0] -1.0] -i.00 0.0 0.0 -0.q -0.0] -0.0] -0.0
3w a6  0.04  0.04 4.6
Case 6257 3166 25661 7 5 1] _0.001] 38.74] 42.5%] 24.5%] 26.8%
0.0 0.0 0.0, 00 00 00 0.0 o0.d 0.0 0.0 0.0
0.06]  0.0% 0.04 0. o.0n 0.04 0.0 0.04 0.0 0.0% 0.0%
Case -1 5909 3086 24337 6 6 0 0] 36.6%] A41.2% 22.9% 25.7H
1.0 0 —0.0| _-0.0 -0.
3.1% RT
Case 2 4 40.0%| 21.9% 25.04
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6-12

Case 47.38 50.53
0.0 0.0
0.0% 0.0%
Case -1 47.34 50.61
-0.0 0.1
-0.1% 0.2%
Case 48.01 49.78
0.0 0.0
0..0% 0.0%
Case -1 48.01 49.79
0.0 0.0
0. 0% 0.0%
Case 47.35 50.52
0.0 0.0
0.0% 0.0%
Case -1 47.32 50.60
-0.0 0.1
-0.1% 0.2%
...TDM

Case 48.01 49.78
0.0 0.0
0.0% 0.0%
Case -1 48.01 49.79
0.0 0.0
0.0% 0.0%
Case -2 TDM 48.03 49.79
0.0 0.0
0..0% 0.0%
Case 47.35 50.52
0.0 0.0
0.0% 0.0%
Case -1 47.32 50.60
-0.0 0.1
-0.1% 0.2%
Case -2 47.50 50.58
0.1 0.1
0.3% 0.1%

B e )

(O 5%)

© -5%)

5% )
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-228-

EV EV
6-13
) EV
C ) C )
Case 318,381 7378] 35726 -
0.0 0.0 0.0 -
0.04 0.0% 0.0% -
Case -1 320,361 7378] 35726 5980
1,980.1 0.0 0.0 0.0
. 064 0.0 0.0% 0.0%
Case 318,808 7378| 35726 1677
0.0 0.0 0.0 0.0
0.04 0.0% 0.0% 0.0%
Case -1 320.653 7378] 35726 7582
1,845.7 0.0 0.0 5.905.0
| 0.6 0.0% 0.0%
Case 319,050 8963| 33585 5833
0.0 0.0 0.0 0.0
0.04 0.0 0.0% 0.0%
Case -1 318,990 8963 33585 5865
-59._ 1] 0.0 0.0 32.0
0.04 0.0% 0.0% 0.5%
_..TDM
Case 318,808 7378] 35726 1677
0.0 0.0 0.0 0.0
0.0% 0.0% 0.0% 0.0%
Case -1 320,653 7378] 35726 7582
1,845.7 0.0 0.0 5.905.0
0.64 0.0 0.0%
Case -2 TOM 320,616 7378] 35726 7429
1,808.9 0.0 0.0 5,752.0
0.6% 0.0% 0.0%
Case 319,050 8963 33585 5833
0.0 0.0 0.0 0.0
0.0% 0.0% 0.0% 0.0%
Case -1 318,990 8963 33585 5865
-59.1] 0.0 0.0 32.0
0.0% 0.0% 0.0% 0.5%
Case -2 318,990 8963 33585 5878
-60. 1 0.0 0.0 45.0
0.0% 0.0% 0.0% 0.8%
B & )
(O 5%)
© -5%)
(5% )
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C0o, NO,
Co, NO, NO,
Co, NO,
6-14
Co2 NOX NO»
(
/) t/ ) (@)
Case 6183 3125 156283 27 24 1 2
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
-1 6183 3125 156283 27 24 1 2
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0% 0.0% 0. 0% 0.0% 0.0% 0.0% 0.0%
-2 6152 3110 98785 17| 15 1 1
-31.0 -15.0] -57,498.0 -10.0 -9.0 0.0 -1.0
—0.54 _ 0.5/ NNINUESGRGI SO IIESISY o, o: INSSONGH
Case 617]] 3115 188555 31 28 1 2
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.09 0. 0% 0.0% 0.0% 0. 0% 0. 0% 0. 0%
-1 6162 3114 188555 30 27 1 2
-9.( -1.0 0.0 -1.0 -1.0 0.0 0.0
-0.1Y% 0. 0% 0.0% =3. 2% -3.6% 0.0% 0.0%
-2 6140 3099 138099 23 20 1 2
-31.d -16.0] -50,456.0 -8.0 -8.0 0.0 0.0
-0. 54 —O-S%H 0.0%  0.04
-3 6167 3113 164071 28 25 1 2
-4.0 -2.0] -24,484.0 -3.0 -3.0 0.0 0.0
-0.1 -0.1% 0.0% 0.0%
Case 6186 3166 25661 7 6 1 -
0.0 0.0 0.0 0.0 0.0 0.0 -
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% -
-1 6173 3164 25661 7 6 1 -
-13.0 -2.0 0.0 0.0 0.0 0.0 -
-0.2% -0.1% 0.0% 0.0% 0..0% 0.0% -
-2 6167 3151 25661 7 6 1 -
-19.0 -15.0 0.0 0.0 0.0 0.0 -
-0.3% -0.5% 0.0% 0.0% 0.0% 0.0% -
e )
(0O 5%)
O -5%)
5% )
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co,

NO,
o,
NO,
6-15
CO2 NOx NO, ( EV
W )| /) (@) )I@D) C J)1C ) ) [ C )
Case 6095] 3125 156283 37.7| 47.38] 50.53 318,381] 7378  35726] -
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 -
0.0 0.0% 0.0% 0.0% _ 0.08 0.0% _0.06 _ 0.0% 0.0% -
Case 6063| 3115 188555 37.5| 48.01] 49.78 318,808] 7378  35726] 1677
-32.0] -10.0  32,272.0 -0.2 0.6 -0.8] 427.0 0.0 0.0 0.0
-0.5% _ -0.3% 20.6% 0.5 1.3% -1.5% _ 0.1%]  0.0% 0.0% 0.0
Case 6257 3166 25661 38.7| 47.35 50.52] 319,050] 8963]  33585| 5833
162.0]  41.0] -130,622.0 1.0 -0.0] 0.0, 669.0[1,585.0 -2,141.0| 4,156.0
2.7% 1.3%H 2.7%  -0.1%|  0.0% o.z%H -6.06  2.48
5871] 7561 314162 57.8] - - 255642] 8155 32797] -
m e )
O 5%)
S © -5%)
c02 (100-)] 5% )
70.0 (Co, ,NO,
65.0
{[ L NO2 (100-)
(100-) |
~ Case
- w —— Case
Case

6-8
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co,

Co, NO,
C0,
NO, C0o,
6-16
C0, NOy NO, ( EV
((7AD) ((7AD) (@) )1 @) (GED) C ) (GEED) (GED)
Case 6095 3125] 156283 37.7] 47.38] 50.53| 318,381 7378] 35726 -
0.0 0.0 0.9 0. 0.0 0.0 0.9 0.0 0.0 -
0.0 0.0% 0.0 0.04 0.0 0.0% 0.0Y 0.0 0.0 -
Case -1 5751 3048] 155889 35.7| 47.34] 50.61] 320,361 7378] 35726 5980
-77.0 -394.0 2. -0.0 0.1] 1,980.1 0.0 0.0 0.9
-2.5% 0.3 0.1 0l 0.6 0.0 0.0 004
Case 3115] 188555 37.5] 48.01] 49.78] 318,808 7378] 35726, 1677
0.0 0.9 0.0 0.0 0.0 0.0 0.0| 0.0 0.9
. 0.0% 0.0 0.04 0.0 0.0% 0.0 0.0 0.04 0.04
Case -1 5725| 3039 177389 35.8] 48.01] 49.79| 320,653 7378] 35726 7582
-338. ~76.0| -11,166.0) -1.1 0.0 0.0| 1,845.7] 0.0 0.0 5,905.0
#_..;2_4% ....4-.53@...oiO.,...O.-.J....O.-s.....,O.-gq.._..O-0,
Case 6257 3166 25661 8.7] 47.35[ 50.52| 319,050 8963] 33585, 5833
0.0 0.0 0.9 0. 0.0 0.0 0.9 0.0 0.0 0.9
0.04 0.0% 0.0 0.04 0.04 0.0% 0.0 0.0 0.0% 0.0%
Case -1 5909 3086 24337 36.6] 47.32] 50.60] 318,990 8963 33585 5865
0.1  -59.1] 0.0 0.0 32.0
0.2% 0.0 0.04 0.0 0.54
_..TOM
Case 6063 3115] 188565 37.5] _48.01 49.78] 318,808 7378] 35726, 1677
0.0 0.0 0.9 0.0 0.0 0.0 0.9 0.0 0.0 0.9
0.04 0.0% 0.0 0.04  0.04 0.0% 0.0 0.0 0.04 0.0Y
Case -1 5725] 3039] 177387 35.8] 48.01] 49.79 320,653 7378] 35726 7582
-338.0 -76.0[ -11,168.0 -1.1 0.0 0.0| 1,845.7 0.0 0.0 5,905.0
-2.4% <450 0.04 0.0% 0.64 0.0 o.o_
Case -2 TOM 5648 3016] 177359 35.5] 48.03] 49.79] 320,616 7378] 35726, 7429
-415. -99.0| -11,196. 2. 0.0 0.0| 1,808.9 0.0 0.0 5,752.
-3.2% 0.04 0.0% 0.64 0.04 o.oH
Case 6257 3166 25661 38.7] 47.35] 50.52] 319,050 8963] 33585 5833
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0% 0.0 0.04 0.04 0.0% 0.0 0.0% 0.0 0.0%
Case -1 5909 3086 24337 36.6] 47.32] 50.60] 318,990 8963] 33585 5865
-348.0) -80.0] -1,324.0) 2.1 0.0 0.1 -59.1 0.0| 0.0 32.0
0.1 0.2% 0.0% 0.0% 0.0 0.5%
Case -2 5999 3096 12401 36.5] 47.50] 50.58] 318,990 8963| 33585 5878
—258.0| ~70.0[ -13,260.0 2.2 01 0.1]  -60.1 0.0 0.0 45.0
—4.14% —2.% 0.3  0.1% 0.04 0.0% 0.0% 0.8%
B & >
0 5%)
© -5%)
5% )
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6-17

3607 3607 3607 0
( /) 176 152 164 8
59 42 51 7

5.380 5.010 5.203 0.123

7.820 7.360 7.609 0.157

(km) 6.150 5.740 5.914 0.158
6.770 6.580 6.683 0.071

2014 1813 1907 71

( km) 279 240 259 14
1.024 0.975 1,000 0.021

Cco2 (/ 6257 5648 5931 211
NOX (t/ 3166 3016 3086 50
NO2( [ ] 188555 12401 114734 78645
31 4 20 12

28 3 18 11

() 1 0 1 0
2 0 1 1

C ) 38.7% 35.5% 36.8% 1.1%

) 42.5% 39.2% 40.6% 1.1%)

) () 24.5% 21.1% 22.5% 1.2%
() 26.8% 24.8% 25.6% 0.7%

48.030 47.320 47.618 0.335

50.610 49.780 50.275 0.406

( 320653 318381 319481 908
() 2 8963 7378 7972 820

3 35726 33585 34923 1108,

EV( ) 7582 1677 5749 1952
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Co, o c02

~ L 1 62

0.2 0.3

NO, o NO2

0.1

)

=130622
-143882

0-0 L 1 1

(

32272 2

\

-0.1
\%221076 —9 131946
0.2 394
21106 NO,
-0.2 \\-.
0.3
0.3 0.2 0.1 0.0 0.1 0.2 0.3
)

6-11
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GIS
GIS
GIS

GIS

LCA

GIS
GIS
GIS
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(1996)
No542  -32 ppl9-31

(1998)
pp3-25
(1999)
No618 -43 ppl-13
(2000)
9 11 3 ppl-2
(2002)
( )
(1993) L 1
(2000)
(1999) "ASJ Model
1998” 5 4 pp281-324
(1983)
(1997)
(1998) 9
(1997) 9
(1998) 9
(2002)
1990
419 -13 pp71-80
1998 1998
pp37-42

1981
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