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A Study on the Planning and Design of Urban Environment Based on Life Cycle CO, Evaluation

BEAS 2P A fEET
Shuhei FUJIIMURA ~ Koji ICHIMURA

Abstract: Development of a low-carbon city is one alternative being considered to address global warming. In addition, evaluation of
the effectiveness of life cycle CO, (hereafter, LCCO,) in reducing CO, emissions is currently being examined with interest in a number
of sectors. In consideration of the current interest in these areas, this study sets out to discuss a method for LCCO, evaluation in urban
areas, and considers means for planning and design of urban environments and landscape planting based on LCCO, evaluation. More
specifically, several urban models differing in terms of urban environment planning and design (such as land use and land cover on
landscape planting) were considered and evaluated in terms of LCCO,. The following results were observed: 1) the LCCO, evaluation
method utilized in this study was shown to be applicable to various urban models; 2) under basic conditions the urban model
demonstrated that LCCO, within the non-built coverage area was estimated to be about 158.1t-C/ha; 3) where the urban model’s tree
crown cover area was expanded to reduce the amount of LCCO,, the maximum reduction rate of LCCO, in the non-built cover area was
estimated to be about 28.8%; and 4) where land use in the urban model was changed to reduce the amount of LCCO,, the rate of LCCO,
reduction in the non-built coverage area ranged from an estimated 83.0% to 117.0%.
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x4 ETIUEROLFIAT—S & LCC0, B U CO, AlRZNR

HIm2A T
=+ #h R X 43 B HAELLS ‘ﬁ‘]}ﬁ;/TUZLA Yl +)A4B HIig A C(REYDEEL)
P (R E (LHHED Ey —
(kg-C/nri) DX E=HEE) RERERE SERER
- (REMFBHK) | CREIIHRM)
TR THWEBES mi(nf) LCCO2(kg-0) ERE ()
AEEETCFEER 1,595.81 246,656 393,616.1 246,656 246,656 0 0
RCEABETEAEE 7,549.60 0 0.0 0 0 123,328 0
ROESHEETEAEE 15,099.20 0 0.0 0 0 0 61,664
=t = 246,656 393,616.1 246,656 246,656 123,328 61,664
g B2, R 0 277,488 0.0 277,488 277,488 61,664 11,568
Jo
o T TRI7 VNG 5.68 92,496 525.4 92,496 0 20,560 3,856
| R
; ; KT T e 0.06 0 0.0 0 92,496 0 0
# ; =t = 369,984 -655.0 369,984 369,984 82,224 15,424
(BB EH) -11.26 104828.8 -1180.4 295,984 104,832 20,966 7,862
INEH o 616,640 392,961.1 616,640 616,640 205,552 77,088
ij TRI7 VNG 50.12 46,848 2,348.2 46,848 46,848 46,848 46,848
pI=}
% KF T 0.06 0 0.0 0 0 0 0
g g HEBETAT7ILNGE 38.40 46,848 1,799.0 46,848 46,848 46,848 46,848
1B
= HEBAERTFYTHE -5.99 0 0.0 0 0 0 0
£t - 93,696 4,147.2 93,696 93,696 93,696 93,696
E TRT7IL NG 48.82 44,736 2,184.0 44,736 44,736 44,736 0
TRT7IL NG 48.82 29,824 1,456.0 0 0 29,824 0
#
& KRF v 0.06 0 0.0 0 29,824 0 0
(2|5
B EREAETRI7ILMNEE 37.20 0 0.0 29,824 0 0 0
3 (B [ |
a]
(= BT E ATy T i -7.19 0 0.0 0 0 0 0
~ Fﬁﬁ
LY £t - 74,560 3,640.0 74,560 74,560 74,560 0
#h =
& TRT7IL NG 48.54 109,440 5,312.2 109,440 109,440 0 0
TRT7ILNG%E 48.54 65,664 3,187.3 0 0 0 0
= RF T 0.06 0 0.0 0 65,664 0 0
& - E -3 ! ! B
= = HRBAETZT7ILNE 35.45 0 0.0 65,664 0 0 0
B | &
HEEAERTFYIHE -8.94 0 0.0 0 0 0 0
it - 175,104 8,499.5 175,104 175,104 0 0
INEH o 343,360 16,286.8 343,360 343,360 168,256 93,696
HRAE 5.84 10,000 58.4 10,000 10,000 10,000 10,000
_ 0 375 0 0 0
HTRE 1126 (2000) 00 (8000) (2000) (2000) (2000)
N SEBAR 4.31 20,000 86.2 20,000 20,000 20,000 20,000
&
_ _ 0 750 0 0 0
@ 184 11.26 (4000) 00 (16,000) (4000) (4000) (4000)
Hh ZDeERTH AR 5.84 10,000 58.4 10,000 10,000 10,000 10,000
i)
== 0 375 0 0 0
153 -11.26 0.0
] i (2000) (8000) (2000) (2000) (2000)
Feyus=d -13.78 0 0.0 0 0 586,192 789,216
INEL = 40,000 203.0 40,000 40,000 626,192 829,216
a5 - 1,000,000 409,450.9 1,000,000 1,000,000 1,000,000 1,000,000
AL &DLCCO2(t-C/ha) 4,094.5 4,048.8 4,012.2 9,382.9 9,343.9
BHELSEDCO2HIHIR - 1.1% 2.0% -129.2% -128.2%
AR UNH#DLCCO2(t-C/ha) 158.1
(AL KICN T HIEE<LHDLCCO?) (3.9%) 112.6 76.0 25.5 26.8
FEE A CO2HI B %h R - 28.8% 51.9% 83.0% 117.0%
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