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A Study on the Urban Planning Requirements
for Zero Emission City base on Case Analysis

Seo-Young Choi, Yoon-Sook Yeom, Young Hoon Jeon, Jin Chul Park and Eon Ku Rhee
School of Architecture & Building Science, Chung-Ang University, Seoul, Korea

Abstract : This study suggested processes and urban planning requirements for a “Zero Emission City” based on case
studies. Key requirements in each step of the process for “Zero Emission City” are as follows : Considering the location
and placement of building is the most important requirement of the Land-use area. Reducing the use of private transport
which is the main cause of CO, by public transport activation is the main factor of the transportation area. Passive
design is significant requirement in architecture area and minimizing the generation of waste is important in waste
area. Planting tree which has high absorption of CO, is the most important factor in Green area. Eventually total 49
urban planning requirements are derived for “Zero Emission City”.
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Requirements for Zero Emission City
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Table 1. Zero Emission City Cases
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ttATEE EA] oUR] RS 100% AA)A8
A2 zgapr] fs) BgeldA 92%, #HA71E oUA
7%, 8 AR 1%°] vHlFo=2 A A4
A AgE FHI

AR AofAlge EXolE, 1SFE, aEoklA
ojfo Rt EX] o]& g AFE Hoke 7189

PAE ol§F AL FYsIIOM, WERRE UF
WE ol-S BHS] A WEALUS TN
o

M, A g asrahs et

TAY BE H71ES 100% A8k, 8 e
AN}t she Ze HRE 8l H7le A7 A
ZES Bl 50%E AL, 33% e atsie] of
YA R o]§3PH, 17%= HHIZ o]&-sl=S 33t

2) 3] S| 2E}=(Hammarby sjostad)

sjop] sl2EfeE AA 97 22y s 2
dl (Hammarby Model) S 7'2sle] 2-&-51ch. shaf
W) e o), zel) TEln B tew
kAol ok, ARG, AL HAisks Freict. okt
A AZES A 9 dos GAlUAE o]&ste
bz} 718 AL, E5 ARREsie] Ao
WAlEle] Rl E8eke ARl AL 2 A
BfA SRS sl

Telal i e n7|$E o] 8gk EXjo
A B A5E AY, digws 293t A4S 59
MRS AFaldrt.

3) WAIZELE ¥ (Messestadt Riem)

HAZEE 42 B4 o8 3 A5EAgS SIS
A, EXE E8%02 ol§% F UEE 7E
= (110m x 110 m)E Agsla, 2= ox] A&
S YHANA HAade] c2IZAS s ke Kt
Ao AYS TSItk @A wiR e SloMe 71E

=1

1

2 b

-

5

Sort Location Area Population Development purpose
Masdar 30km to ﬂ.le cast of UAE 6,000,000 m>  About 50,000  Build a Zero Emission City
Abu Dhabi
Hammarby Skm to t.he south of the 2,000,000m®  About 5,000 Construct sustainable Urban residential
sjostad central city of Stockholm model
Messestadt 7km to t.he east of .the 5.560,000m>  About 6,000 Fulfill eco-friendly and sustainable urban
Riem central city of Munich development
Dongtan Seoku—doing, Hwaseong-si, 24.014.806 m®  About 278,534 bullfi'self-suﬁiglent city for residential
Gyeonggi-do stability of capital area
Sosabal Jukbaek-dong, dongsk-d(?ng, 3019031 m®  About 45,659 construct an model city which uses
Pyeongtaek-si, Gyeonggi-do renewable energy
Eisrel ek
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Table 2. Planning of Zero Emission City Cases

3l
735 AABAAN 2 0] A o] ASE HE T
7AsFo] It}

[elxe]

oxl 1o o

Ack.oh Wi S FEE A2 ARAY AAPEAE
g

Aol 7R E20] Zero Emission CityZ 7Fg 3
A riagEE A9 wEFE o8 A I8k
TA] AYA SHERE o2} A S| A
7} Bl o]Fo KT, Kt 7|ed SHAA Tt
AR o8-8 tiEasrrte] 7id=E A

3. Zero Emission City Z2fdiot

Zero Emission City 42 $I3llA]
Emission City AHl =AIE°] EXE
Fag GAE HEpihs metsielof
(2010)2 Z=AJollA9] Zero EmissionS
2] kS ATEIAT

A A QR COMNES] UL YA &RlE
HoFAo]il G408 ARESh= oA A7t Wt
o1& B3l FoJE =AY oA el s A
AR A AR R FHahe oufA] Arbd
QS B3 COMIES AR Adhsl= COAZE wet

WA Zero
43871 {18l
It} Kim 5
gk H2ko

(VRS

o

do poh

olefat Hekse] HAl HEHWS U AR AR
EAES FAOR Table 29 2ol Wla BT
miathes BAolg, WE, A%E, /1 A Roj
A 327 oA WS FEste] ComEE AR
o Atk ol YAH S mAS0] M 2
gslo] Yo} A Holm, A2 AGsle] =A7H
ARH 540] 1ol TFssigict. st sl2eke

City Cases

Area Planning method Masdar He;?;?tz;by Meli?;s;adt Dongtan  Sosabal
Land use CO, Reduction (Energy Reduction) O O O O
Transportation CO, Reduction (Energy Reduction) O O
Building CO, Reduction (Energy Reduction) O
Renewable energy CO, Reduction (Energy Reduction) O O O
Waste CO, Reduction (Energy Reduction) O O
Green area CO,Absorption O
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Figure 1. Zero emission city process.
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Table 3. Planning method of Zero Emission City Cases

City Cases
Area Planning method Masdar IR Mol pongian Sosaba
Dispersive centralized space structure O O
Land usein consdeation f st condios © o o o o
Establishment of ventilation path O O
System management O
Activation of the use of public transport O O O O O
Transpor  Activation of the use of clean transport O O O O
-tation Introduction of energy reducing type o o
of transportation
System management O
Building  Passive design O O O O O
Active design O O O O O
Solar energy O O O O
Renewable ~Geothermal energy O O O
energy Wind power energy O
Bio-energy O O
Recycling of waste O O
Waste
Energy recovery from waste O O
Planting of building O
Plating of site O O O O
Green area
Establishing green network O O O O O
Planting plan which purify and absorb CO, O O O O O
23} A7l Folxe o= e AURIE 98l ol th Yoon(2010), Yoo(2012), Hwang(2011)2] A3
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Table 4. Planning Method for Zero Emission City Model Construction

Area Planning method Detail planning method
Maintain permissive approach range of hierarchical urban
Dispersive centralized space structure infrastructure
Various types of complex use building development
Arrangement of site Consider climatic condition
Land use & building in consideration (solar radiation, sunshine, seasonal main wind)
of site conditions Consider natural topography (gradient, altitude)
Establishing a ventilation path Establish green corridor in compliance with ventilation
path
System management Introduction of smart grid system
Activation of the use Develop public transportation system
of public transport Set up a public transportation exclusive-use district
. Activation of the use Build a bicycle path and network system
Transportation - -
of clean transport Build a pedestrian road and network system
Introduction of energy reducing type Use an electric car
of transportation Use public transportation based on renewable energy

Introduction of Building Energy Management Sys-

System management tem(BEMS)

Heat insulation control Ventilation control

Window heat-transmission ~ Awning & light shelves
coefficient control installation

Window area ratio control SHGC control

. . Direction control VLT control
Building Passive design SF ratio control Room area control
Total floor area control Balcony system control
Air tightness control Residential unit control
Floor height control Floor space control

Room W/D ratio control

Introduce high efficiency air-conditioning system

Active desi
v & Introduce high efficiency heat pump system

Sol Introduce solar power energy system
olar ener;
& Introduce solar energy system

Renewable  Geothermal energy Introduce ground coupled heat pump system
Energy Wind power energy Introduce small wind power generation system
. Introduce organic waste bioenergy
Bio-energy . Lo
Introduce Lignocellulosic bio-energy
Recycling of waste Bbuild up system for collecting & classify waste
Waste Change food waste into bio-gas

Energy recovery from waste . . .
& v Change combusible waste into bio-energy

Rooftop greening

Planting of building Wall -
all greening

Artificial ground landscaping
Plating of site (roof planting of underground parking lot etc)

Green area - .
Make an ecological park in site

Build a urban forest

Establishing green network -
Build a urban park

Planting plan which purify and absorb CO, Plating plan which is high in absorbing CO,
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