6 72t E 2 ¥ 3 15CHUDC060577-05

SLANZIS 9k
EAZZ-IE)
CLAHE 2 212 AJ AR 74
2| SE 1A

2016.6. . Infrastructure
' R&D Report

e SR E7 B0

U7 MEATER
affuofl~

HESS7E ) TR
eAINER0Lt TSR

= E uH § F
EWSIHEI|SUSH



g
N

—_
o

o

% wel Asd AUl

Ho

o

ol

HFHUME A

2016. 6.

B/

)
N

R

B/

&
N

B

o

™

DA EA

‘.mo
w7
B

o
o

Mo

m
0

XO

;on_

_ZO

B

N
Ll

A
o

0

‘mo
3
~

B/

o
Ho

Ho

ioh

!
Tor
50
oy

‘mo
)

B/

o
oF

L FRA

—

0
"

B/

W
oF

B

Tor

. Nagui Rouphail

97

)

9erl

. Christopher Frey, i1¥#% 3,

2]

o 7

Sarat Bantupalli



2 o A

A

I

il o o o
~ "R R
Lo = o o
~ Mﬁ S my S S
Lo < S S < M|~
o o — R
™ o\ o T
2 it Bm o R .
o i e
T = T 2w
4 In EROIN|T
el o B B A
j— OE i ) ,HL
5 o T |3
= o=z A go B° |4
=255 |EsB| e |7
_!ﬂOu m PO. ﬂ_/n 10 . .. .. ~N
= A Mo T - :l
S R|w| ¢ Pra| w
s pom
w| o
TR || NE o | F
~| T = L in
To - o B XH 8 B X
k-l e fo | k|
5 In ~ B | ®m | o
J X .. |0
A m Mﬁ oF B o s u_/a E o ;
=5 (BeREE 2 | |k
S| m|mA T " ° =
- < <0
o Bo Ho 3 =K Ho =
e 3 " W T |
wm < Y w W oo ﬂm
= |TF M- - D oAr 3
Jl
| B B B T oA |

N

fo
i

)

of

o

ol

EdI o Ml

)
B

==

o)
A

P
T

st
=

SHA| W]

27

]

A2}

o
iass

Zafe|ty ez e

]l

file)

A

1
-

24 A48

o)
g
i
__OL

!

0

VIS

).

;O:._

B

og3te] 1]

Low Carbon City, Carbon Emission Estimation, Urban Space, Urban
Transportation, Integrated Land-Use Transportation Model

i

To-




g

AL
0

-

A

AFALIA L

IT.

o] 2kt A (CO) = Al A <l

85%7} ©

o}, A

M= X ol&

b1 9l

)

B4 ow A7)

T3

EA o]

-
T

= A= AR R )

| A&

file}

¢

o

Wh
|

R

A

B

el
]

00

=K

100

o2 EXo]

&

X

e

o

A

w2 A

o

N

ﬂ\,wo

B

—_
o
fvze)

L

2]

ol

317 9lstel theol AT

= N

s
=3

ol 7}

1=
Run

)

ojn
BR

fite)
ol

o
0

ey
)

—~
fite)

0
2

o

il

s}
=

A&

b RS

ksl
pul

A

o e

—_
o



KeN
=

O~
=

N IT 7)

]

A

p=2
[}

dioly Ag]-24 7=

4]
y

O~
=

Z o] 7%, Bd AJEg o)A 7]

O GIS7|YF t

22
Tk
0
<
o
N

el

JJo

%0

JJo

E29 7

mK

bol o AbAA A7} o

S

ARE A¥

il
e

~
=
0
s

NH
_—

o
m

)

R

+

o

%0

pl
o

X
B

Al 2= 7

o

i

O (A 1) =A

TH

H
Wﬁ

fIte)
Ny
B

—_
o

iz
™

o

ﬁo

A A o8

- gaA 4

Al

N
22

&
N

==

Mo

b

)

by
B

)
v
4
o
ol

o
1o
E

N
Mo

O (A 2) Ay

B

file)

s

el

B

wK

Hn
i
K

- EAo]§-

R

H

O (A8 4) dh7l&3 o

=
=

AA

N

il

ol 3¢
= 3t

7 DB A A

mK

il



o

w
™

min
(-

ﬁo
B
~

o

1o

§ 7tol

g2 A

7}

O (AR 2-1) EXol&-TAT

E

-
o %

T 23

A= =

gadz B =

cH

ki3

Alalg T AA 7

L
a

A Matrix T3

EAAEA

R

"K

"

o

O (ANAH} 2-2) BEIW WAH =

M
)

P
fi%e)

_Zrl

J—

o
o

o

o
B

—_
fi%e)

ﬂ
ofpy

S LED

G

0

o

0

e
N

<]
o

1o

=
=

(MATSIm)Z§ +=d WEY]T +

olo

| AR EA HEAA

3}
=

(MATSim)

e
P

Zﬂ

O (A 3-1) =4 davle®

- EAR e EHo)

H)
X
o
il

4
e

H)
<
o
o

4
o

O (AT 4-1) =AW EH dSEF

o M tr|&d o=

™

Y

M
G

=0

a
0

ﬁo
B

B
Nr

ﬁo
)
~

iii



4
!

)

el

+

L

._OE

=
™

file)
A

it

)

Ny

44
!

ol

Azt A AAAG A A 2T A

T et

ol
ﬂl
w
)
@

wK

=

pr

Ho

GIS7|¥ke] AFg7h 3

=
=

FHoA ARRAT} o

Ay A
3t

, Graphic User Interface)®l

73 (GUI
B =

TR

el
%

)

—~
o

W
IH

—

0

&+

7}gto =2

3

L

Jo

)

—~
file)

o

W
4

R

¢+

B

w

)

)A

el
w_
%0

o
e

W

)
—_

file)

ofy

-
'Bﬁﬂiﬂ!slliﬁ'iiﬂutmﬁ‘l‘.‘l

ZH g apspan

2 maxpgen TAE

Gl O 42

wiu

Y

WUEE uin - REEE P e

= imm -

CLEL] nxy, |
T;

| = s sz o swimus @ iynes

R

_iV_



SHE| 2~

E

bl et

S

NJo

—_—
o

—

i+

=
"o

o

SO ESS

o

!
-~

mu

o)
ojn

gl

O

<
=<
i)

o
o

o)
o}

o
o
Mo
o
!

o

¢

&o
il

4
e

!

iy
=n
fu
B
<
i

~
fite)

_Zrl

il

=
od

i

—_
fite)

o
Nd

N
50

2

el

2]

B

——
fIfe)

ze)
a
il
22|
Hr

o
do

B
)
o

N
do
B
Hr

N
W

TR

uze)

oyl

ﬁ
N
ik
il

—

O

=

B

—
file)

X0

o

W
sl

il

B

oy
)

ToR

AEE 7 o g

A o A]

A
o
%
4
me
B!

fite)
A

il

O EX|9]

Ho

= Al~El Al

ox

¢+
o
ﬁo

ol
=

RS

g &

AFANN ABF EA o) §-aF FFN

o H

o

Al A e s

1

A7) EA

1

X

Ton

oo

N

ofp

™

oy

o

A el mA|

.
=%

gol 7}

3}
=

EPERENESE

A/

Br

o
o

el

i)

=3

el



o
mﬁ wa
O
i i 5
ol = mm _ ,
P » ° oz W
%o
o J% oy 4 5w
o] olp o],# K ) ﬂmo, —_
1 = R ~ = KO ~
, AF - < w N
ER ) N £¢ = P ,
ua_@ it 5 B Y wgﬂg_uo 4
%%@ a%@a m%u%
- T - X <l
s el ra iz Bt
“.xamﬂu ’ _,dﬂiﬁn_rmﬂ LmﬂNrL]E TP
ﬂmaﬂ_ui mﬁ_eiﬂw,ﬂfﬂ Eoﬂ/uﬁ]ﬁw _d.‘_WW
d.gomq anﬂ.zoﬂ ﬂiuwmﬁ goor_/ﬁ
Emﬂ MSH*EM MA ] aaigo?ﬁol
D E rid S ﬂu%%ww
o K w on Mo M am 9| o¢ ™ 50 lﬂr_l LE B s o —_
ﬂkzLﬂxLQ vhmqar_a hﬂ _uﬂ: X
) ol N Gl do L o o0 KO J| o B n hﬁ = — o
T 5 x E] = —~ T N { ™ ~ 9 of o ~
o_azoo}@ T AﬂaoLl Tﬂﬁflol ° %
> < > 5 @ % o A o oo 5 5 il i
iy st Bo o — o T = Nd alo JJJ < %0 X0 o}
S o B o 9 4 % & ol a K - iy -
waua;ﬂu _fnﬁo_ea qougga il b
o) M_ 0 1 Y o L e L — X A w0 A —_ of W pilg o
it R Wa o o o ]V &oﬂudnﬁ - o £ < _ %o " 7
Z T = , e Wy o A 3 < 2 G o ) B o B i o T
i i B o ) > ° 0 (2 g ¥ % E ?
%0 o E n ™ £y ]L . a}] = e o9 X
tluh%&x v Lufiﬂgoixz_ﬂ B0 X oo 41
- < 24 = e = woe o iy 5 W T & T
o s Hr :Caq_u Eodu.ﬂ7or ﬂ_q o#eﬂ 11 J|§1m0_ 17r1__L,o
<+ oy o M e e B = = e R ca o ° < c e A s
4ﬂ1ﬂ SR Eoo?mxééﬂi Ei] ﬁhmﬂ o
— O o} —_~— o E A E — o o A 2 X o N fr —
@ﬁrj%&ﬁmx7i@o Lz%ﬂAEullmﬁwj _1mﬂ§ < ™
Awo%q}:o@mw ﬂ;Aimm;Ew;w@ aowo;a ER
%ﬂ@_vamq @gm% g@@wxﬁ4 wgng o
A e N o S i < ® = L o Gl o i N o i T e I
éwn ﬂuo ﬁEg7%gux?E7ﬁuﬁ ﬂmﬂmomr W
© %wi_#g ogoqA ﬂod1¢q T 7 e
oF XA X0 o et ol < - = I lo e LL X = | 2 i L
O ﬂa Gyl —_ o} %o oK _~— 1 < < 7 o if
Qiﬁ Hﬂ,ﬂ1ﬁ S7L§f z.xvﬂ ?o
1H F .I.VI ~ 3 [N Lu 0 1m < op —_ o’ o . up] 8 %O -
o 5 B HAE N < I = & o oy aﬂb uo_g
p o o L o o ° o~ o o % = ~ E " B0
X0 o do ol 0|/ = © — 7l 1r ~ = i N oY X _
+ i i ° X il ST L4 £3 N = - X
i h ° N : oF T ™~ o o < W B! = = g
B! e ] o N Ay = X o 5 ~ ) = 5 o el
e }mkqévfuzﬂ 4E§M w
W@oﬂw%égﬂ7amm :L1y afﬁ
Swrgo%LﬂuLH;cw mﬂﬂA ﬁo
mmwuwmqwﬂ%hm E;:ow 5
o X X0 w r = J— X = 8o -
Ei;@_%afuﬁo Hqu]
H H 4‘._ oy = o ) ol W ,;olu N = X o =
o5 @) | e T " = Jo X 6y o K R E "
) | & . ® T = K w o X -
me X T T e z i
| X &) ) % w - S °
o < = K 0 o & o
5w 5 g =
L 3 ) o m_/rL m%
S B P g
O | ] ~ ,,lw_l%
H {
| G2

q B8
[

=

9=
= AHS]
b Al

<
— Eay=!
vi — 3T

PN
T

=

&}

[©)
o%
o} %]



A @A)

3]

3

|4 A

A

g7

(=7} ¥

)

-
Rt

H Al

=

—

HATE

1

Eo
i

v
jod

- 9

floF

I

J

7_(1

7Y 2

=

=

&&of

bof 2

5|

at7] 4

S

e S

8

_g‘{

]
H

S

)
=

- GIS

B

)
A

o
700

A

el

"

gl Aol A A A

-
1

].

S

&

k=18
=
KR
=

1%

X&!

%7k
7}

=N

=1

=
]
S

o 414

O

Alue] 2

AE A &=

1

k<]
R4

d AFAtel Al A Aol

A Al

- WEE(TAZ) N

Jjo
—_

o

Z]
|

Al AT

0

S

W =

- vii —



SUMMARY

The deliverable of this R&D project is the ‘Land Use—Transport integrated carbon emission analysis system’.
This system is the web-based program that help us to analyze the three elements ‘land use—transportation—
environment’ in a single framework, and to assess and manage the urban land use plans and transportation
policies for carbon-reducing city. The unit technologies developed as the elements of the program are ‘the
land use-transport integrated model’, ‘the activity-based microscopic transportation model’, ‘the carbon
emission estimation model’, ‘the atmospheric diffusion analysis model’, and ‘the road performance assessment
method’. Each of these elements were developed to be applicable independently or in combination for

various purposes.

In order to develop the ‘Land use-transport integrated carbon emission analysis system’, the following
researches were conducted:

O Land usetransport integrated model enables us to overcome the limits of the existing methods in which
estimation of urban land utilization and analysis of traffic demand are conducted respectively. And the
activity-based traffic planning model enables us to improve the automobile-centered traffic demand model
into a human activity-based microscopic simulation model, and to analyze the time-based changes and the
major activity spaces.

O An estimation model was developed to estimate the amount of carbon emission and air pollutant in the
field of land use and transportation based on the result of estimation of future cities.

O Functions to estimate the urban air quality and to evaluate the road performance in terms of mobility
and environment were developed, and various measures of effectiveness were provided.

O Advanced IT technologies, such as the GIS-based display technology, the model simulation technology,
and the big data processing/analysis technology, were integrated to display the future state (land use by
region and ftraffic condition by road), the estimated carbon emissions by road, the estimated
concentration of pollutant by area, and estimated road performance based on carbon.

O A function was implemented to provide decision makers with the comparison of carbon emissions and
carbon influence zones for each of the carbon reduction alternatives in the aspects of city and
transportation. This system helps decision makers to select the carbon reduction policy to achieve the

carbon reduction goal allocated to the city.

By utilizing this system, users can analyze the effect of urban transportation policy that supports
low-carbon green growth. The system will help the decision makers to select the policy by using various
measures of effectiveness, such as the load use, the traffic condition, the carbon emissions, the air pollutant

emission, the air quality and the road performance.
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