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Abstract The purpose of this study was to develop land use planning methods for carbon reduction of transportation
and verify the effectiveness. Therefore, this study derived carbon reduction design elements, such as high-density
suburb, mixed-use development, pedestrian network and community corridor, which can be applied in the land-use
planning stage by examining previous research. The carbon reduction design elements utilized the actual site during
the research process. The carbon reductions were estimated using VISUM. Consequently, when carbon reduction
design is applied to the site, the carbon emissions declined in the year. As a result of estimating the carbon reduction,
approximately 450.7tCO2/yr was reduced.

Keywords : Carbon-Reduction Design Elements, Carbon-Reduction of Transportation, Effectiveness Verification of
Carbon-Reduction, Land Use Planning, VISUM
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Table 1. Carbon reduction design elements and
application plan in this study
Design L
Elements Description
High-density High-density suburb shortens the driving
suburb & distance from outside. Mixed-use development
Mixed-use induces a reduction in using vehicles. It

development helps to reduce the carbon emissions.

Building the safe and pleasant pedestrian

Pedestrian network for connecting inside of complex
network helps reduce the vehicles. It is effective in
reducing the carbon.
Locating neighborhood Facilities on the
Communi corridor  that connects the  residential
corridor vy neighborhood and the center of complex
Induced walking and reduced the vehicles. It
is effective in reducing the carbon.
TAAR T2z A =E9EL Figure 29t
2t
Step 1 : Literature study

Investigating research and case study related low carbon
design elements

Low carbon design elements that can be verified
quantitatively
Selecting design elements that can be verified effect of carbon
reduction quantitatively

Step 2 :

3 Teft,

Step 3 : Developing design elements
Developing design techniques for carbon reduction applicable
to land use planning

Fig 2. Process of developing carbon reduction design

elements
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Scenario Socio-Economic Indicators survey/ Foaming
A

selection Household travel diary survey TIafﬁzI: Zone
Al Aol Ul & A% sk i o) Nevork H o ] e | racme et
= A e s Ee) o e

o} AAND o 2ZH FHALE ZRAANTEE QL) oS Fig 4. Process of estimating traffic demand

formation of each scenario each link
o T el A ol o AhEkE 1 olEelA
_/’:

¢
tio
M
ik
>,
oY
o
fiu
I
ox T
02(:,"
>
NI
N
o
2
ol
ol

tio
BN
o,
QL

BAG S olgon M F 2l ik, e BaAERE EA5] 98 Table 29
A, WA F9E JRRARE S Community o) p7)e) Altel o s A4S o714 AuEle 1
Corridor(7IfrH ¥l 3|7 & AEke o, B2, o [ pgAelq 7zdl 598 B4 EA 8
AFA R w5 Aol MR A AMEE A oropm ARl o I BaA A0 sE A8 A
Sl wjx|Ele] AL ES Pt olsA Y A 2 TAE ExolaAslctelt). = Aol Awn
AT el B deol Sold & RS FEAAT gaxz gkl AdelenE: AL 1o HlEA
olZo] g5 LR AYHASS FAT 4 gloH,
4.3 FAHX| Haxzad 28 A9 1 9] A 8AE ALkl el A 5ol
2 AN SR EHRE 4SS 5] A8 LHE  se2 wjx)std 5533 519} ek Alual Q1o
Aol A R 71 AR BAAREAE AEE A e Ao I3 g2 du, 2EAA, ASAA
gors Hlaste] WERE BAME S Ak ¢ w 3o o gax 245 wjx|EtdT) o= ALl
FARe FAPIRE aelstel 20179E2 AARAT. o & Avolq 748 A AA7Me] 445
el i AFoleAYE el fd) AFt 9les o &= gin) o] AN FA, A, AT 5 7+
W7ol mhe Alue] 98 aEee WSt So] ZFed Al amy AzdwAe 1 S8kt

641



A7 &8 5= A AlTE AllE, 2016

Table 2. Land use plan of each scenario

Previous land use plan (Scenario I )

Land use plan applied carbon reduction design (Scenarioll)

Table 3. Demand model of each scenario

Previous land use plan (Scenario I )

Land use plan applied carbon reduction design (Scenarioll)

ojoir EA|o]8A

55 Faste Aueled uE
WFZE, Network)S Table 33 #o] #3313tk ol
52 W92 A uEES
Network= EX| 0| &A=& s}t A
TES AHEHY A7} AFS
ol oA WFE 24 v 38k
st =25 Frte ”“X]?ﬂ'ojﬂ
ToRYPL AE
WA e 7H 53314—63
g O/D 755 93l BAAT
3| AAA S} 7B @J’}*
TN AR FFFEHE 2h= AT 15 (Person
Group)2] &3 AQ)(Trip-Chain)& ©]-&3}e] F3EE
9 ¥lS 15T Trip-Chain Figure 59+ 7+o] 3}
Tk Abge] B3 MR mAEE, dS B9

= 0 U

B

Falgom,

]
S|

_|1rn >
tjo }-D

O_L.

W

FkAle] A}

o) galgie,

=
-

642

HIWH(H-&2-95-3)% 2ol Trip-Chaine 31to]
ARelA e AHoR §A9lS AWt HIWHE

. TroPattom: HU/ 30/ WH
Trip Chain : HIWH

&0

Second Trp: Business

oS o

Third Trip : Retum Home

i
0

Fig 5. Trip-Chain flow chart
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Table 4. Socio-economic indicators utilized in the

analysis

Classification Unit Data

The total

. Number of residents
residents

Persons

Total floor

Public & General office area
area(m2)

Business

Total floor

Commercial area
area(m2)

Commerce

Elementary, middle and high

Persons
school students

Education

Total floor &

area(m2)

Park,  Culture
facilities area

. Sports
Recreation P
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Table 5. Modal share rate of each scenario

Classification Modal share rate Modal share rate
(Scenario ) (ScenarioIT)
Car/Van 42.7% 34.9%
Bus 25.8% 25.8%
Truck 2.3% 2.3%
Walking/etc. 29.2% 37.0%
Total 100.0% 100.0%
A FURGRE oA AW FEALS A
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Table 6. Modal share rate of vehicle type

Vehicle type Modal share rate

Scenario | Scenario I

Subcompact car 3.77% 4.61%

Car Compact car 2.85% 3.48%
Mid-size car 18.46% 22.58%

Full-sized car 7.95% 9.73%

Compact van 1.76% 2.15%

Van Mid-size van 0.05% 0.06%
Full-sized van 0.05% 0.06%

Specialized van 0.01% 0.01%

Compact truck 1.40% 1.40%

Mid-size truck 0.23% 0.23%

Truck -

Full-sized truck 0.15% 0.15%

Specialized truck 0.52% 0.52%

Table 7. Traffic assignment results of each scenario

Scenario [ Scenario II

upRko 2 9o AAg RYPTEHS Bt AU
A1) AUhe) 0 Link S48 BASIgon, A
W FQ BAMAE Table 87 7ok
Table 8. Analysis results of each scenario
Car/Van Bus Truck
Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario
I il 1 a I a
Total
travel | 1sa515,7000| 11318 | 11538 | 1,1024 | 1,115.6
distance
(km/day)
Total
traffic |123,446.3/90,086.1 | 7,136.1 | 7,588.3 | 6,460.2 | 6,454.8
(veh/day)
VISUM X238 o]g3te] 4% A% 5835
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Table 99} 2t} Auele 19 wEHE erwEae
AZF 2,549.2tC0O2, AU L9 WEHT A&
& A71 2,098.5tCO20. & °F 17.7% Zo|& Ao & e}
Shrh Bk A A8 F agRRel A A7k of
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Table 9. Carbon reduction effect of each part

Scenario | Scenario Il Carbon .
. L. Carbon reduction
Carbon emissions emissions (tCO2/yr)
(tCO2/yr) (tCO2/yr) .
2,549.2 2,098.5 450.7
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