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SUMMARY

I. Title

The planning method of low carbon housing with urban farming concept

imbedded

I. Outline of Research

Global warming driven by the development of human civilization has
become prominent. In particular, the resultant climate change and various
environmental problems have emerged as a global issue. Cities are receiving
attention because they have an energy—guzzling structure in which they
consume 60 to 80% of world’s energy and generate more than 50% of
world’s carbon emissions.

They are also getting attention as a potential solution for the problem in
that we can solve the problems we are facing by changing the structure of
cities. Against this backdrop, based on common perception that city—level
approaches are needed in order to respond to climate change, Nottingham
Declaration (2000) and Hukuda Vision (2008) were launched to come up
with possible solutions. In this regard, environmental friendly city, ecological
city, sustainable city, and low—carbon city were proposed. This new urban
paradigm is especially focusing on increased green area and enhanced
ecological performance of land.

Meanwhile, perspective on green land that is considered important in new
urban paradigm has also changed. At an early stage, green area was regarded
as just a means for afforestation. However, recently an effort is underway to
graft green land into human activities. One of the most popular technologies
is urban agriculture. Researchers in this field expect that a growth in
agricultural activities in cities will bring various benefits such as expansion of
green area, production of healthy food, encouragement of various creature
activities, and restoration of mental health of urban residents.

This study aims at applying urban agriculture, which is regarded as a
necessary technology to create sustainable low—carbon cities, in Korean cities

and vitalizing it. However, urban agriculture in this research has different



meaning from suburban agriculture that has dominated so far. This study tries
to introduce agriculture to cities and place it within the life cycle of urban
residents.

To do that, the angle to view urban space should be totally changed.
Particularly, urban space should undergo recategorization and reorganization
from the perspective of growth environment for creatures, and urban planning
and design, and relevant laws and regulations should be enhanced for the

realization of this plan.

II. Contents and Results of Research

In this regard, this study carried out the following researches. First, it
reviewed domestic cases in which urban agriculture was applied, and related
laws and regulations. Second, it verified the effect urban agriculture has on
the reduction of carbon emissions. Third, it sought for the way to recategorize
urban space focusing on residential complex from the perspective of urban
agriculture, This study tried to find a way for institutional improvement to
apply urban agriculture by recategorized urban space and activate urban
agriculture.

The detail of the above four contents of research are as followed: Under
the first category, the following three researches were carried out: 1) review
of the current legal system related to urban agriculture; 2) investigation of
cases in which urban agriculture is applied, focusing on housing complex; 3)
analysis of cognition patterns on agriculture. In result, we figured out
limitations and problems of domestic legal system and regulations on urban
agriculture, and found out current projects in which urban agriculture is
applied. Besides, we found cognition patterns and characteristics of urban
agriculture, and realized that educational support and expansion of physical
space are more important than financial support for the domestication and
vitalization of urban agriculture.

Under the second category, the following three researches were done: 1)
establishment of the relation between a decrease in local temperatures and the
reduction of greenhouse gas emissions; 2) establishment of space and statistics
data by green land and agricultural area; 3) review of urban agriculture’s
effect on the reduction of local temperatures and greenhouse gas emissions. In

result, we found that agricultural activity in green area and agricultural land



using water space has the largest effect on the reduction of local temperatures,
and agriculture using greenhouses cuts greenhouse gas emissions but increases
local temperatures. We also figured out that agricultural activities indeed lower
local temperatures and greenhouse gas emissions.

Under the third category, the following three researches were implemented:
1) analysis of an ecological area rate system that is now being used for the
certification of environmental friendly buildings; 2) comparative analysis of
growth condition for real plants and indicators for ecological area rate, and
virtual simulation for it; 3) proposal of amended system for ecological area
rate. In result, we found that ecological area rate system contained indicators
related to the growth of living organism since it was created considering the
growth of living things. However, while taking into account depth of soil and
drainage, it did not consider sunshine (shade), area for growth, and season
(temperature). Therefore, this study needed to review whether the system lack
of three indicators could be related to the growth of plants. To do that, a
simulation targeting a real residential complex was performed. As a result, we
judged that it is inappropriate to connect a system for ecological area rate
lack of the three indicators to directly to the growth of plants. Therefore, we
concluded that a revised system for ecological area rate should contain
additional indicators such as sunshine (shade), area for growth, and season

(temperature).

IV. Outcomes of Research

In an effort to apply urban agriculture by recategorized urban space and
activate urban agriculture, this study achieved the following three outcomes.
First, it came up with a manual that can be used in planning and design
stage, and maintenance and management stage, respectively. Second, it
suggested a modified system for ecological area rate, and an improvement
proposal for the legal system connecting this with a district unit plan
guideline. Third, it proposed an improvement plan for the legal system for the

activation of urban agriculture.



V. Achievements of Research and Applications in the Future

It is too early to mention the commercialization of the technology because
this study is at groundwork stage. Therefore, this study focused on the
enhancement of legal system for the creation of foundation and activation of
urban agriculture. In particular, it concentrated on the suggestion of an
improvement plan for the legal system in order to connect the existing
projects and plans with urban agriculture. It is expected that if a foundation
for urban agriculture is established and relevant projects are implemented in
various ways thanks to a revised plan resulting from this study,
commercialization of it and establishment of a long—term master plan can be

possible in the follow—up study.
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= - ke EEICP o EESCP
ol s 124.948 209.520 170.057 221.914
e EE 2.627 0.955 2.525 0.982
=R 0.130 0.133 0.074 0.079
=70l EES NS 0.170 0.064 0.004 0.015
DEXA 0.046 0.047 0.024 0.019
Z2AIAXY 0.035 0.063 0.016 0.034
= 0.117 0.154 0.185 0.156
ey ¢ 0.088 0.091 0.132 0.102
SF A THBAXI 0.003 0.012 0.005 0.021
| EFXH B KI 0.003 0.010 0.004 0.011
Tiol 2y+g 0.040 0.100 0.047 0.128
- EERa 0.072 0.101 0.120 0.120
= s52 0.041 0.077 0.036 0.076
271 NEEEN 0.004 0.023 0.003 0.009
JIEFEX 0.024 0.049 0.013 0.024
s - odor X 0.012 0.037 0.018 0.035
a7 @ WENE 0.0004 0.004 0.00004 0.0004
o JIEFLEX] 0.038 0.061 0.022 0.028
s TEES 0.018 0.043 0.021 0.032
ol 2k 2 0.041 0.123 0.026 0.084
TAE JI2 2|2 13.340 1.374 12.972 1.539
BT 2T 268892.4 84467 .6 259075.5 86821.7
s =S 309888.2 138099.3 290908. 1 128591.0
EEEES 0lAIDI2 28.957 1.842 28.995 1.997
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H, EARES Blo] A Jlor AAXY EXolg BY WS T FAY, 1E
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3t Sl Al F7HE W, vlA Lt Sk

Table4. 2 242 (A

o= o= Model 1 | Model 2 | Model 3 | Model 4 | Model 5 | Model 6 | Model 7 | Model 8
=T =T Coeff Coef f Coeff Coeff Coef f Coef f Coef f Coef f
ot 224 A= —.707xx | — B61%* | — BB7** | — 582xx | — 58B** | — 586%* | — 606** | —.673x*
=< 25 —.218xx | — 220%% | — 215%% | — 215xx | — 216%* | — 193%* | — 263*x | — 256x*
F=AHXS .103 + A7 1%x .162x . 156 .109 .091 .102
Ex0/2 S XA .033 .065 .060 .059 .041 .045 .059
= nEXS .089 . 135% .125% . 130 .072 114+ .110%
S=aAIEXS -.004 .050 .045 .047 .012 .047 .095%
= . 142+ L 131% . 129+ .072 . 133* .108 +
=2l g .080 + .078 .080 .023 .065 .028
== ot A THEH X  176%*  173%  172%% . 153%* . 119% .083*
J|EFIHEH X .087 1 .083 .082 + .074 .021 .029
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JIEFEX -.018 -.035 | -.079t -.060
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27 @ PN .059 .068 + .055
U JILE;LTI -.031 .002 .008
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off &= —. 1211 | —.159%* | — 182**
TAIE D2 Ha)|2 .308** -.061
AT o 9 3= 043
AT — . 463x*
&b 30.839 | 30.440 | 29.594 | 29.695 | 29.718 | 30.272 | 24.879 | 33.168
R? 0.522 0.549 0.613 0.616 0.161 0.635 0.702 0.766
Adj R? 0.517 0.535 0.594 0.590 0.587 0.597 0.669 0.737
p<O.1: 1, p<0.05: * , p<0.01: **
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it ZAA AR 5712 Lurt 45Ee BT 5 AUL
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A== Model 1 | Model 2 | Model 3 | Model 4 | Model 5 | Model 6 | Model 7 | Model 8
= Coef f Coef f Coef f Coeff Coef f Coef f Coef f Coef f
s —.831** | —.828** | = 791xx | — 783xx | — 792+% | — 8B01** | —. 744 | — 699x*
=5 —.139** | —.130% | —.137xx | —.138xx | —.128% | —.110x | —.124% | —. 112*
FAHXNGH -.012 .002 -.002 .011 -.090 -.086 | -.099 t
PN .007 .003 .007 .011 -.015 -.004 -.020
ME=PNE:] .027 .022 .022 .022 .014 .024 .030
SSANEXS .049 .063 t .059 .069 t .011 .021 .046
= .057 .050 .069 -.099 -.101 -.133
2 .017 .009 .021 -.085 -.077 | -.103t
St A MUK R I A . 126* . 100=* .086* .070
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2g=dg .001 .023 -.100 -.096 -.097
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PN -.043 -.034 -.011
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SAE D=2 HA)|2 . 102* -.018
345 110+
4 2 =
- = Ax —.349**
= 30.980 | 30.837 | 30.592 | 30.662 | 30.359 | 31.998 | 30.226 | 33.102
0.708 0.712 0.736 0.737 0.744 0.752 0.759 0.814
Adj R? 0.705 0.702 0.722 0.718 0.722 0.723 0.729 0.789
D%, p<0.01: *=*
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