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ABSTRACT

Sustainable development indicates to build up a humanity environment integrated ecology, living and economy.
Cities are key nodes under climate change and localization, and will become predominant roles in sustainable
development process. In addition, the concept of low carbon city leads new planning direction of the relationship
between urban and country, communication and transportation principals and land uses based on sustainable
development and ecological principal. This paper attempts to discuss the relationship between urban carbon emission
and carbon concentrating mechanisms and further review the present development degree and the self-adjustment
ability. The outcome shows that the cities in the west of Taiwan are mostly highly urbanized area and reveals high
carbon emission in these cities. However, New Taipei City and Kaohsiung City have high natural forest coverage ratio
and result in high carbon concentrating mechanisms in these two cities. As for the result of carbon neutral in urban
developed area shows that almost every city faces on carbon un-neutral problem and comes out urban green area is
unable to bear the high carbon emission came from urban developed area. Besides, high carbon emission cities cause
by industries highly aggregated, the goods transportation demand and high population concentration plus incomplete
carbon concentrating mechanisms in urban planning leads the serious impacts on natural environment. The discussed
results are expected to be the reference for future sustainable development strategy and urban planning.

R HEH - 2013.01.08 ; ##= HEH - 2013.09.17

IR B SRR

Associate Professor, Department of Urban Planning, National Cheng Kung University, Taiwan
RIS 2R A

Master, Department of Urban Planning, National Cheng Kung University, Taiwan

IR R EEE A M AR CEERE T Email: skylight@mail2000.com.tw)

Ph. D Student, Department of Urban Planning, National Cheng Kung University, Taiwan
DOI: 10.3966/101632122014030087008

137


mailto:skylight@mail2000.com.tw

SERIREG TERAY | 5 87 i > 2014 4 3 H > BFHE
JOURNAL OF ARCHITECTURE, No.87, Mar. 2014, Spring

— B

FRIEIE S AR & (UNFPA)EEffi » BRI
GeatEZen 70 {E(UNFPA, 2011) » ¥T 50 43R A
HEWE 25 & AOBEAIPEYE R R AT
FEEIEIRR CO REMNTHE I RIR AR LE S
TREMEMER(IPCC, 2007) o 4= BRE i 4 f S A il
2 BMECKE N OB EE T - 406 IE bR
RN CUEEREESR - NER I — S biRATHER » 78
D& SR B ST NEIER T ERI R - SR AERE
BRI A B HEAYIE 24 (Imhoff, et al,, 2004 ;
Steffen, et al., 2004) - }EIEE S B 2007 FEAV4EETHER
e > ERTHHEE RN HER T T5%AETRAEIRE IR B T
80%H:m % R A (Chafe, 2007) - €8 HAIHY AR (L
HIRRR R b e a 5ess - (DR = AR LA &bk
(CO) Iy AR B R A% (LAY RG I 25 R 258 -

[ o Pt [ S 528038 B B R - 1997
F 12 BRI b = AL m ST A VAE
RO T EERER 5 (Kyoto Protocol) » DUE Bl =
FAGHIHERL - Fite RRIE 2012 FofaRE S0
o B EUERIRY 2007 A2 R A P 47 e (Bali
Roadmap)fy& BATHE)J7E - FETLFY 2009 FHYEFAR
R R % & 3 I (COP15) » #E pi BF A 15 1R &
(CopenhagenAccord) - [ 1 e H [F S5 P EF s T he
7y RIS R Ak RS ) BIEIT > DARBhE
BRZHELT | RGEARMORAL - B - REJTIERE - Ffings
B % gaEATE RIS ¢ 2015 R
2020 FEEHE EIAT R FEIR T BRI ~ RLloiERE S
&~ &OBRERRE - B EFERSIRE - 2012 4
Rio+20 & rHyak s Ra S » & i ERHEAOR R &
HITRE MBI K M » SRR AR B IR 2 4
e A RS  EARHEREEAE N S A BPE D
AR -

(&t (Low Carbon City) S HIWEEL - Fy#lT
1 QEIER A 182 i 498 9 e B A R T I HR (Y 3 R
15 ~ 22 s [ B 3R AR R 7 1 - AR
0 SR S T AR R IR T B 3B T B RS R (R 2 K

138

ARV E R 2 — o [RBRY T BRI B AR A
PRI TN B AR ) LR - A IR 4 RV AR
TEFUKENE - HABE TS RAE AL - A
KBS PRV IFURHELE) 1% - BT AR R REEYIA
HAWRTE » (S HiRIEEE 7 IR E A EYREA
FREEEREE T - HALRREG ST B H B S EIAE
(Regenerating Mechanism) » Jf DL &R T 3% 2 16 2 %%
HWER - LSS EREEDHLAYINRE » DA EZZ A Y
SRR -

FENIE - ASCE BT BB AN TS R
HEHES B AR R IEIRR SRR < BE (et am - BB & bk
P RS DURRAR B Al 25T T 4% AR 1 B R R
SHTFEIRE S - AR BRI B G IR 2 A4 R P e
J& » AT SR RE B 1% BN B IR T T S e Bt P i
TEMRE 275 - 2FRETESN B R T
Tk BT T 22 R Py 2 B E 5B =B R A ST
b~ V-t HEAGEEET 5 S TUEL A TR T S HEAR R
5 S TLE Y Rdd it R E 5T AL 5 S5/ BRI THED
22 felhpe P 3 - BIR IR BB S RA T P oA
GHE o WHRGEERBR S -

= KA T 22 R SR

TR S EIA L REER RS0 RRER EE0H
Bt - TR = SRS PR - B R
BEIRALBUEAL  BHSRAEAS ENEL - fEk S i iiis
o 73 UE Ry EEMERY A B - IPCC(2007)F5 48 2% 50
R RS HVEIY £ SR Tt & Frig Ry - R
T T At 1 T A A = BREC AR /D (1 2 2K M i iR
2%) » HAIHE T5%RE R B AL G 80% I E RS
(Svirejeva-Hopkins, et al., 2004; UN-Habitat, 2008) - #F
AL T [ AR T R 7 & B M H Ak - A TR HS
IIEEEL T #R s E R - RIUE EE R R RS
AEREEAT - R (50 P AR S T Y B B I PR
FEEREE  TRRIERCRIRE AR AR RN 2 —
(Sala, et al., 2000; IPCC, 2001; Thomas, et al., 2004;
Kirby & Potvin, 2007) -

SR REFT R 05 BAL A P 1 8 g 2 B S AR ) e o ]



TEBS T B RE R a2 R SR e - LB I e Rt BB

The Research of Urban Spatial Development Feature from Carbon Neutral Perspective - A Case Study on Taiwan Cities

BT - # A KM SR BETRE U AR -
I BV E R R R B TERTE S | - K D
R 888 ~ 11 & BLERER Ry RIS RI S H e 2 45
5 7R e — B [ REAY 7= (Byrne, et al., 1994,
Nijkamp & Perrels, 1994) - OECD Hjk 1990 #iriiz
B | (Environment Policies for Cities in the 1990)
eSS o EROKETHYRIEFER] - RS AR
A IR EERY R E R RN | (the principle of functional
and self-regulatory growth ) B I /B [H HI] | (the
principle of minimum waste ) - FiEBEE T 2407 —
{EREHG » T E S PICOE R RAFER EE - 35
FHIEIER S 4R SRERET VR © (R TR IR
B[SO 4B B PR A RE £48 2 8/ (OECD, 1990) -

H T 24Uk SRR B U T R B RS 324
PR REME Ry & B0 TR T IL AR B R LA
(] TS T 2 e AT RY BRR 1 Ry B S8 TR R T HEE
ol 2 i $#E (Zellner, et al., 2008) - k& #piiE —{Ett
& A F 7 HE A B ER BT BRI SR LA G 2L L
(co-evolution) ARECRRHAEELAVAR T - SAYGHZES
B TRV~ BEEVI DR ELR T KA GRBAELE R
S B FINRE SR 2 71 » R R RAHRA L RE S S DA
EARYASPEEAETTRIE T SRR EEYIE
A PEE RN E - DORES T 0 B T H
Feamen |y =N T B B & EFEE (Maclaren & Des,
2001; Rees, 2004; McMillan & Woodruff, 2002) -

BEAh - BRORAGEA T B EHET ) TR R T B S
BEIFFEESN » AT AR A A 25 W T 2 B ST BB WA B
bR - SEUIERPR 0 1 - S € &5 A P LA i R
it bk 5 B 5T = B A PRV iR DR HE 1T R A ST B
(UNFCCC, 2005; Kirby & Potvin, 2008) - il B#)'E
BR&S 2 Fr - B RS AVBR L E ST ~ 138 - e aE
AWEG o stk o O{E R > o3 Bl R KSR TR
Rk ~ PERIAERE SR > ARPREE M AR G St BREY
35% - SRR AR RE A A TP ERRAYBRIE > AR UL
AR Y A bbRG R EL ] E AR A I8 T - (T
B VRZ REGAE R R IR » e R R TR E
RAEDRE R EEREERT > BA T EEAE

FHER -

H T BRI AR A BT S R Ak A R 2%
TEFFRAE E R (RASTE L THY » FPHRE JTRY A N
R A K EIEATE R Hrp Akt ZE IR
EH TR B A BT A SRR SR (MR EE
2007) » FEHIRIEIR 2 B2 - HEYISRAR EE P EY)
BEATE A TR - P ER22 R HY —a bR (o &
McPherson, 1995; Jo, 2002; Nowak & Crane, 2002;
Chiesura, 2004; Svirejeva-Hopkins, et al., 2004) - i &
IR AR R ER R 28 - i ERIA N/ VIRZEL Rowntree
(1990) ~ == B W e ek 2 JN E 2R & EB T (Minnesota
Department of Natural Resources) (1991) - Nowak (1993)
EHVETTIRE U R AL Z H7E DU — D IHE R 38 78
TIEHE R AE A BRI - J2 DAk 22 [EIE R
T T AR 32 o B AR T [T -

HTY H B S BRI - SRt 22 A ARy
ik BE B H 2 - B seta ikt D aE 12
FIRR AR EDERR T R FRYER T 22 IR Ak SR 3 fE A
H A RRERR S - HUA S E B S Al b A (B
PR G iR 2 [Elh B HER - DI AE - afem
o ZE e PR B b P T Z B (% I SE& R E s E Ry
H a2 AR E 2 -

= - PRt

AEHEHE TITEEE T E T REE 21
ZEE BT TR G > B AR RS AT RE O R R DA
FWHFE © DU skt ~ B H TS b
fiti » DUEE—20 BN 22 el V-t 5 TP Tt

3.1ERPEER

BEHFEEIR R Z (GRTT - # LU TRk
FESE BIMETTHEN - BUFTRIAVBRBES T E - 42 ER(1999)
Dlerg ~ s ~ 138 ~ (£ ~ B3k~ BEIk -
BT BESEYIINEE RO BB T HETTHER - PR (% (2002)
DTS ~ s ~ (£ - B3k ~ B - BEEIRR
HEFTHERS > TIMEH(2005) DALY ~ 3238 ~ EESE - #
EEIETTHER © IPCC s TR = R & SR

139



SRRy TR | 55 87 #2014 4 3 A > HEGE
JOURNAL OF ARCHITECTURE, No.87, Mar. 2014, Spring
REg ST (ST BUTERIEIRESS - 2008)% » TR/EKF
R EMEE S R ERE T 5 AR AIhRBET
Brp o LI EEEPINE R TSR S > LA
H = FERE FE SR AKIEFE (BB B PR 2 5% - 2008
FRICETE > 2005) ~ BUESE(THUIHSE » 1996) ~ [R5k
(PRIEAE - 2009)% -

TR ENE A &8s a T theise - b T2 - Ik
EBEYERE RSB ERERE RS Ak
BRHERUNEESE - HARIBAIRAE TR R s Bl
Al RE TR S S AT H RV AE TR 2 B AR AR RE TR
BINLEEE =2 — D E - FREGEWEF TR ER R
TEERFIN = S EORTEBERFT - LA RS g
S S MR B T ALY S R BRI BB 0 - 2T
AR (B K PGEIIIRER R BTN BTt - BER
SHE T ZLIE S HE Ry T P B AR AR 0 R
S BT EG IR T ZERRRN Z (5EREEE > 2006) -
H "HEBRES LAY ) SRR S FAINIEEIR
FERIEZ - ficig "HF5% B hE=GETE
DL E P TR A S e L R PR B T S B B S
BETEREEY -

RXSERIATT - DIEBF TR T B &
PIRI R T BRSO MER RS | st R AR B R —
AdLhRHpE > fy—TElH T2 (bottom-up) Ay 77 AR R
HEERE » 2012) - HrpEEHIIEIDEEREE
ERR B ) A B S RATT 2 et » R I e
SRR SRR AR TR &) S T DR R SR EFE R 4R
STERE » HERE PR T A SO AR R 97
FREF PR EME ) - BB IRA RS E BT
TTERAEEA « M B R RIS TR AR
—HHHLL 97 AR R R R RE R R A A
HISERIT, 95 4 TR A T3 M AR S R4 T2 1)
AT ERATIRFEER © (W1 1 FR) -

BRI TELEREF AN - HARETF IR Y
iR R RAVER ST oy R VU AR IHRE IR (5
FA + oy AR R L i~ RO R L L - RARE
FEnn ~ BT MIEREIREER ~ BUREHTE BB ZE
REFUME R - EatE SRR ER A T LA -

140

FERETRIR HETA SR ~ fE5e ~ BEH ~ AR - AR
W~ EUHEE ~ HfAHE S - AR LA RS
(BORHERER = - 2008) ©
AR e - B ~ AR ~ BT EOR
L ~ HECTRRHEL ~ FRIL - JEBK - R R SERE
Ak
B.JUH s H ¢ BFEFDH ~ IR ~ B b
UM~ RIVH ~ BERVROH ~ BEH ~ 4200 - vRkt
ST~ EEH ~ R~ ATDH -~ EOHAS  IEE  Y
T S HA AR e SE 7N -
CRARIHER AR ERARILR AR E W
D877 : EFE/KT I35 - K I3 - AE%E - K&
AR Bl KRR B B IR DL A LHERUSRE -
A A EFIRERERE S LhR P E - A EEIRE
WFEALERRRIHIEL R ~ B0l ~ RIAR ~ EIIRPEGT
BAR - B EANEGE - FREENSRE K
FHTE B RS OB IR 28 R TR — S LR B SRR T
H bk Z B (AL R A8 EE » 2002 5 B ERIASS -
2006 ; 5EFES » 2007 ; Zhang, et al., 2007 ; £&&7EEE
J5fE > 2008) » 41F% 2 AR 0 DME Rt SR PEEE 2
BHISHREE -

3.2 Bl E A

St AR B IR T S A SR 022 (Green
Space) » {RELH 2RI RIEIRFFE TR E R R Z T4t
EUKIg > B aE - EY et ey &
BE% - Houl oy BRI © PRt E SRR
EVEHITTET RS 42 fFREL 45 RS - #i AR
HIEEI TR TR AR - St - BE5 - R IEESENIL
ARt - RIS N BGI S E A AR . T 2R
BRI E4(1996) | PR EREH S T mATARE
HIBH AR IE AR E RS R M
KIS > HERERAIEHAERIRE ~ A58 - 5
BrsK ~ EEE 2 EINRE 2 BrZER] -



TEBS T B RE R a2 R SR e - LB I e Rt BB

The Research of Urban Spatial Development Feature from Carbon Neutral Perspective - A Case Study on Taiwan Cities

* 1 pElR PSR RIAIE

el vl 1
(e iﬁfg% LR O RIRR R EVEEE ~ OmREEE - BRI - SRARARLLE
e FZE ~ OB ~ SRS ~ 7KIE
T BB B B PRHCE ~ Bab @R BUESE - 585K ~ BORREfanBUESE - RAGE ~ £ T
- %  FeBEY UGS - SBEA T - HABUEK
MR JRGE ~ MRSE ~ ARSI /KRS ~ sk
EEEBFT
RS 3 - TE - EEREICE
TS FIZKBERESE ~ BiEsE - EEIRSE - BFEE - BEE  SRIRBNBIESE K TR

5~ HATEC HAl

BRI © 97 SRR ERER B RE TR PR

it 1t BREy 97 LUK REIR B RE TR R El P TR SR AR - iDL 95 SE TR & T3 RIS ERF P alif 758

BISRETERHET T 2 AT & B P TR

it 20 EEEFGETER B E A E SRR MR P AR R S R D RS R R A T E R -
* 2 REBECRSTEAR

R B SHEAR FERESTRR

{ta B FE M5 (t/2)x 0.982%0.73257 Tk R AR (2002) ~ B2 AE
e bt 315 (/a)x0.982x0.73257x0.813 4(2006) ~ 5E$EH55(2007) ~ Zhang
PhIEE RIRR #5452 (1/a)x0.982x0.73257x0.561 et al. (2007)

At o) #£75 5 (t/a)x0.982x0.73257x0.813%0.0956 & s HE 6 3 (2008)

BRI © ASCEH

at Hrfr 0.982 FyARE LrE - 0.73257 EAEERAY SR  0.813 f10.561 7y hlE EEAHRIFGERIIE T
AU R AR BRI — E A EhR B RE iy — SR 2 L -

BRI E 1990 SE4IHH B Z R E IR E ST
i FAMBE R R R FRE 1 2 T » ITFAET
St gedt S EhR [E R R T E IR R 2
fiti > ER R EY) S ERERRSRE R > 2015
+:54(1996) 78 A B A5 R EIL A AR & bk
R ~ 21 5 % (2008)2 i A & 2 R
B[R ~ 2113 (2007) 5 A EIAREAE 1 B fh
FHERARZ B - IPCC #HEMAREIERERE S Z
G ERA] BMARZ VTR S MR E
Fe LIMARG R 73 Z AR AT > FsRe LAt o e
MMBZES (—RERMBEY /B ERZ
1.3~2.0 % > “FH(EE Ry 1.65 %) WA > MALE
YIE R FRUMAZ R E B TEL » BIRMRAHTE
TEZIRERE - WNIENEESRIAZEAT(2012) 2 BB 2
FEAR B (L IS 40 4 CO, [EE B W FtHs - Fkik
TR BRI ~ TR EAREFCTE - SEY—F
IR (E e S PP AR T A RIEIE 0.5kg > FIAEREEEE

7 RIERE 30kg(A1% 3 ) ©

Skt P 2= 2 AHARH S BRI E Z MBI
SENE 4~ GIETH GV E s )=y v B et
SRR YR = (T > 1999 ¢ R EL > 2002) - =
J2 s B i (R Ry R M (PR REAR > 2005) - 2 LAFHBANTFE
2 it zE S (RIS - 2003 5 SREETE - 2005 ;
Tl R 2 NIHAE - 2006 5 HHEME > 2007) ~ RS
RI(B 2455 > 2006) s A [F] £ {5 A A (SR
% 2007)HETTER AR R EIDR EHEAG o HHRYSRHIAE R
FEIbSR B & 2 B [F R IR BT 2252 » JOLA&RkM
P& 2 RGBT AR SE B AT FTlER
BT FREGTREEGIEA - AR B
e (2012) 31 A [Rl4k It A2 5t Rk B B HET T b
B ZHBEEER - $tEA R LIEREE PR S
LRI E -

BB T SR R EE TP 4 R S R R
IITERL - ASCRANEEERERE] 87 F5Ep2

141



SERIREG TERAY | 5 87 i > 2014 4 3 H > BFHE
JOURNAL OF ARCHITECTURE, No.87, Mar. 2014, Spring

% 3 GBS EEREER 40 £ CO, EEER

CO, EER Gi  tHHY—F

TR (kg/m?) EiE (kg/m?) BLEE
AREEIE  RINER - TER - IEREEREER (FAR 1200 30

R 3.0m DLF)

FIEEAE A 900 22.5 1.0m L E
&R P NEAR -~ $IEEA - EEGA 600 15

PRt 400 10
JEAR (B m2 Z2/0%ME 4 BRDLE) 300 75 k
%ﬁiig% 100 25 0.5m DL F
EEEH - BRI ~ KAEMEY) - B 20 0.5 0.3m DL E

BRI © T ARSI BT A T ) (VB ESRTTERT - 2012 SEHThR)

INEERAAREAEA > H P55 (2006) #1148 {~52(2004)
WIERRESEREUR - BT A B ~ SRR~ fROKRL
T BB B N BRI B A — 2 BEAMIR
BITH It REZE BN E 2 F = REMERHRE

i GEARMEERSG 58%  BEEEMMAYS 29%

W e G =B AR 87% - MiHeR 13%+
AR e el s - RN ~ SRsE - TR

TEERIM SR~ Ve BLRM  - MAE JTTE - TR
2 B G MO E (2005) (IR B L5 7 B A B A

Fo Akt b DRI AR G5B E2E

HIATRZ 31% » HIUR R - (B8 2 B4

B2 12.21% : $tFAFEREMBIIE= > GEaES

S4HAITE . 10.89% -

TERL AR 97 EHR T R kSR et T2
LB DLES T 2 (5 A O T A A R A 3
—NE -~ R~ B - HEBES o SRR i
eI ~ (ReE AR SR - DU IR £
{5 FH o7 R 4 E IR P Y S R SR —B S A~ AR
M ~ IR A ~ BRI - RrE R R
BRI RIER B 2 HE(G 5 - HiiEtE &N
SRHEARIEIR B AT - ASLLINEEVE R 87 40
EER AR EIAER (AR 4) RAREE TR E 2 (55
PRSP E TR A FEhR YA - ket
R Ey 80% 2L L - EhkE RS - HRRAE - HEE
BN - ERHAER TS A - 25T
ik Z B G M R (2005) Bk B A EALE 73 A&

142

SR BT MR R B B HE A (A (022 5 FoR) -

A SRS R AT ISR B A (K > BLE R S AHTE - B
Elf# 4k St/hat ;

B.&E Y 3A 13 (HEFE - HEEERE A E
& G FEAT ARG - EREMAE AR NG
A~ BHEEAR - REEA - R EREEEAATbEL
{355 70% » ARy 30% » HARTE A & 80% » H
(b 44 By 100t/ha’ ;

C.IReEE 7] DLSy Ry BRI Y RaTE - HAR B AR E e
EHEESED TR R R SETY 40% » HIEH
g &40k 40t/ha® ;

D.BxR A BB AR EE D N R - R EAR R
RS EELPAEEM R L - RIRZE RS FsFE
BERBARZ R (LIREE R 900(kg/m?) » 4K RH
T#15 80% » HL[EIRR &Ly 180t/ha’ ;

E. LS PR A4 TR B IO AR - RS0
P/ INEAR ~ HHEEA - FEES AN S /bhREE
& 600(kg/m?) » R LA AR AT 80% » EL[Eh e
7k 120t/ha’ -

U~ e ERDGEE

ASRI et Z HEd 720 T SR AP
ZBREFIGTER » SR AR ~ i - 3% - EEAMOSEL -
(EE ~ B3R RCH AT B S HIBSB R HE i B AR (] 1
FiR) - 19 {ER&T E 22 aepERcE S P dbEE - 6
EHE PG E e 6 2 Frdb PR E



TEBS T B RE R a2 R SR e - LB I e Rt BB

The Research of Urban Spatial Development Feature from Carbon Neutral Perspective - A Case Study on Taiwan Cities

4 BIEABE&R ST HER
ey e BIEHR LR BARLARE  ERLGEE EIR R EMETR
[HIfE [FIFE {54578 I
EIEEIGEEE  10%LL T 30%LL 50%LL | 30%LL | 30%)) I 40% /A5
HBE N 15%LL T 30%LL 60%L) - 30%L) 30%L) | A0% /A5
A E 15%LL T 30%LL T 60%L F 30%LL F 30%LL A0% 4
TSN 12%LL 30%LLF 60%LL | 30%LL | 30%0L | 40% /A5

[E; 10%LL T 10%LLF 30%2 | 50%2) | 50%2) I 50%2) I
4t 0%LL R 0%LL R 80%LL 35%)) - 35%p) 30% /45

BRACK © NEBEVE R 87 ARSI EIAER -
F 5 BRELERE 2 BIRER R B (AL © tha)

TR =l W AR B
HEtEE AE N HEE it FH 3 15%LL T 60% 40°
Lt 0%LL T 809% 60’
LR RS 10%LL T 509% 358
[ 10% LR 30% 35°
EEE ARG, 10% - 5
R RE &R 20% - 40
JE S JEib=ss 55 20% 80% 100
M R AEE TRE &k - 80% 180
& AE - - 180
U IR B - 80% 120
JEi5=q=A JE SR, - 80% 100
K ARSI - - 5
— R AR AR - - 5
BRI © A
Bt
8,000,000.00
7,000,000.00
6,000,000.00
5,000,000.00
4,000,000.00 -
3,000,000.00 -
2,000,000.00 -
1,000,000.00 -~
0.00 -+
FEEESEEF IS SIS I IA S

& 12008 £ &8 & R RETH IR PER &
BRI - 97 FORHAERSREIR FREOREEEIRSS > 2008) 97 EEIEE)AH] 97 FLOFERERNS + A R

4] 7,064,600 /AW > FACREHET - b - BRERS PRy 0,882,300 23N - 4B TP
R - TR RS 2 G 55% » B TR REEEEIUE 9.71% « H it i K A R EEF
(S B ETHIE - (4.86%) - 3 ERI(3.69%) ~ HLALERP(1.59%) - P

FHEPIAVIRPERCE ST RE R (R 6 HliE 2 Ay JAPTERFT(0.20%) © EFYREIRA T EI(AE 3 Fiow) - 2
R) ¢ LSRR A RS - T4y 28,045,100 RAEIE T DUFUHBRPE R &= - 5 51.80% » HIUR
DNWERIBHFICE - (G4EERY 59.12% » HA R i BESE AL 19.02% - JFUHERIGR By T 356 Bl HFT £ 22

143



EEREREGE TIRERE | 55 87 > 2014 4F 3 H - FEHE
JOURNAL OF ARCHITECTURE, No.87, Mar. 2014, Spring
BIFIHHRE -

PRI T2 ~ 28 K B =B ST PThR HE U T 2
NEE AR - RIBLASC DAL =3P ThR HEi ae T &
bR AT -

4.1 TEEERFY

TEHF T A E SR E R RE RS - RE]
LAY By 8 RS > AlE 4 P > Bk e O ERHGE ~ &
e EIORIA FRBGESE ~ GI8RSE ~ IRIREfmEESE ~ K
A ~ BT ~ R iR BEsE - A AT
5~ HAMBGESE o JORESRAVRDERET > BAeRery
FESERETSE > il 58.53% > HX By BAA T
15.96% > F# Ry ELMELESE 10.72% - (B T3RAVFERE
SR R E P EERMOREESE - BFEHESR ~ FUH
BT BRI IHREANE TSR IR AT =4 - AR Ryt
PRI EES X Ry @A TIPS - s
SEHFER BRI - FrLIR E s -

m R PR

w B F RS

W SRR IR R
Bl

RS

m b3

u IR B S

4 SR TSEERPT /RS R R
BRI 97 FELUREREIR AR T e (KO L AR
R > 2008) 5 ASCHEE

BB S RA T LRI IR - Dl 4
5Ty 4,464,600 AT - HR R AL A4
4,323,700 A > E i HEET4Y 4,048,300 AMELEL
= R 95 FETREERHEREEL - MEES
PRI 514y 2,624 52 > ALEPRIEfthES T =532
LR EBE AR~ 2Bk E R AL R -
F ABTSR BSOS SR DABK RIS A B Bk

6 SEPIUARAETRBR PR E (BT © ©)

e [ RIRA B 4z
BEEMPY 0 1,217,843 180,906 903,132 2,301881
WERE Y 0 9,882,302 0 0 9,882,302
TEEERT 9,022,548 12,104068 425,420 6,493,023 28,045,059
B 0 2,381 0 91,632 94,013
EEEPY 0 987,690 371,281 3,249,307 4,608,279
ok i 0 340,417 132,372 1,276,466 1,749,255
Ho APy 0 36,834 702 717,020 754,555

BERCR : 97 FLOREREIREREI T ErR(GORETEENRR - 2008) : 97 EEVEE I » 7 FAORHRER AU

1.57% 4.80% 4.80%

m AEVRELF
m AR
m TR
W PRI
u EEH
CEE S|
w HAERF

0.20%

[E 2 & ME 2008 FE &P TR PERE LA
BRI © 97 FEAURE LR FRE IR P R (KO ERE R
f5 > 2008) ; 97 FEEEE SIAF] 97 FFLOFHAEIR
ENE 2

144

R
[ Yabitl
B RAR

2.34% m &S

i 3 &EHIE 2008 FEIUKRETRIRAFR LB

BRI 97 R BT RE IR R R I T R (KA L RE A
[5 > 2008) : 97 FEEEE S NE] 97 FLFEREIRSR |
AL EEH



TEBS T B RE R a2 R SR e - LB I e Rt BB

The Research of Urban Spatial Development Feature from Carbon Neutral Perspective - A Case Study on Taiwan Cities

5 369 FHAL T 78 52 EFMET LB
KX MR GIbm sl - B EEA
127 5z > Bdbm ST &S T I Z— ¢ KJeFoK
JER IS E A 1,061 52 HAurdbifh 10%
e BT 9% 7 » BREIRALY 8%(4TIE 5 Air) ©

4.2 P

R P IAERUS R TR DR R T - X5 By
VORISR - RS - K R 22 T 2 R
P 5 B PR R AR OK » B4 o B 2 & e
ZREFUHE > MDA IEE RN LR
FER B B ER IR AN ARG BRAARSCRAY
NRHEZ HEfbEH B - PN » IR ST RE TR S Ae TR
PR (KO B RE RS - 2008)H0T - HERES M TRERM
FETZAREAFREEM - BIARS 2% - HAA Foffizs
HAAE S FTSRERFOHEE D - FIE A FEZEA
& B Ry B S AT B2 M ARR AR AR DR R 5 2008

FE& A hohnEast &R T 7 -

HefG4ERAUT - FrdbnE i IR =
RBE S LY 1,260,700 /3N ; H2 %ffJEE%Ad‘Z’]
1,130,600 /M ;45 = Byahri%y 1,305,000 WAL
[ 6 Fror) - FE 2008 FEATim EfAa T B ST /g
EAREN RS F LI S 45 68% ; #rdlr ~ &1k
T3 Rz i e T A B B i 25 > X DA I T Rk e
WERZ - Mk ERAREEELL B E LT

VBRI R EFE E T IS SN R HEINE
FE o LA T2 IR PR AT RE Ry B TR KT EL -

4.3 EFEHF

FRIBEOE B RE R RE - R0 > AHFI £ 2R
BETRURAEAR BN IS - HR RO R i > $HE
THEMAENS - EREERFHTEEY—R{EaH
FA(LPG) » HINREMRZARAMIE - EHZAASRRAE
TR - EEHMRIETEEUFEAHEE > Sk L0

Hi oot
5000000

4500000

4000000

3500000

3000000
2500000 -

2000000 -

1500000 -

1000000 -

500000
0,
PRRRLLRL

5

3 S N
FSESESEEFIEESITITIFSE

LS

B 5 &EMhEER LHEERF IR E
BERACR - 97 OB RER FRe R PR (KORETAE RS > 2008) ¢ AR

Bt
1400000
1200000
1000000
800000 -
600000 -
400000 -
200000 -
o ]
%&%@f & ,é@ #FEF N FEE ST IS IS
BB SR R TP R
BRPCR - 97 fﬁé?éﬁi?% ERE SRR IDHS St &k ASCREE

145



B TR | 55 87 /i - 2014 £ 3 H - FEFR
JOURNAL OF ARCHITECTURE, No.87, Mar. 2014, Spring
RAEFUMFER - BIDHEEHGEETIAE 2008 4
BghsEtER > By RS REERIAHE - B
FEEEFME  AYIAFRE - AL EEERAEE
MR HEREMRGEMRTZRAENE > IR
FIZ I PR A EREEFE R (E R R GRS Z ERR
(% 7 FR)

SEIREUR > AL R EAVIRPHE B 2 5B
DIE > LAt AT a4y 833,000 /A fEEE—1ir
HRBEILHE 592,100 AME > FHE BHE KLY
403,500 M - EYEAM EREHEEZETT - Sk
B R TN EERVERBEEN RAT 24 (A0IE 7 o) -

A~ SR B R A

GRS LA Ky 3,591,500 A HH - Hrgk
HUEIAE Ry 2,102,400 3EH > &AL 59% o AR LIFEE
IR ER R A - hEE 2 BEERZ 31% » £3
Ferhpr e oL LLARH I - NEERTALTT ~ ERERA ~ BLbE T -
WvThs - 2R T - iR BEEG SET
FEHRG - B HG - TEEA R - AR 251 = 50%
LR B~ arm ~ Bl - EMBAIRAR S
T > AR R > AR R SR —
AT Ry VU > FATERR ~ SHEEMK ~ SIFETER G - 7T
M DAFESEM BTG HY R R S - HR RSt MRS R
BOREM - FEEEMAE AT DU — ARy — 8Lk -
LA e Ry HLAABTE T e (4055 8 Foms)

aEEEH R L E A &N - ST
EAYEEBIKY fy 50% » Horh il £y 130,600 A2H - /2
JEERLY 94,500 LNHH > R Ry 4,218 A > AR lE
Bk LBl i e - FRED T L &Rt RE LTSy
2,553,200 3 EA > A5 IEAR T 35 I o7 R IR Y 95%
HAE —RUbheE AHEAES - RATEE T
& AT RE R R R T 2 il R T vt 4 SR R TR e
HIERHEE - B S EhRAVE A HEHIRE

MEAR T S L (1A Ry =i I - IR kit
AU Ry B0 TR 3 e RS > DI ASL LU iE—20 0y
BT B e B A T S e e M Ry B BT - T
Rt T g 4 P TR SR B S T st R IR
T YRR > BT R kb (T T
WHY At — A E ~ 413 - SN EEE
TEskith ISR 2 A5 - AT DA ARkt AR BRI
Fofe R LB Gt AR 9 o > it E L
s P oy AR EL I E 8 Fror - FREN T Lt fsE F 7y
E EFEELAIANE 9 Bk -

BB R AT TTEE E Skt [0 B DAIfCERS - 256
% % - ERBRS > BEEEFNTE AN
GrphElh R - HARMEN B2 E @A RES] 19
HAHE WA KBNS EREARM - HiHE bR E A
EHAA T = (208 10 FR) - ERE skt SR E -
BRATTHYED T4 Ml [l b B ¥ 4B % Y =B AMELLT > B
Hrabmish - HAR Ak b i s (A0 11 Foms)

1 EERFIRERON RS

YRS EE (AR E ) JFUH R EE (AR & &) RAR(TILAAR)  EHEE)
0 1,372,967 919,983 42,685,280

FORACH : O7 TR AR RS BE BT e (A BVRE i 2008) 5 O7 2 2B o 1/ I3 Fedgea T 2O

it

900000
800000

700000

600000 -

500000 -

400000 -

300000 -

200000

100000 -
0 4

R R R
P Ol

FEFEF SIS

Ty
o
NEFF ST

N

7 GBHE ST AP TRIE R
BRI © 97 EREE A EIIHRGETER | ACCRHE

146



TEBS T B RE R a2 R SR e - LB I e Rt BB

The Research of Urban Spatial Development Feature from Carbon Neutral Perspective - A Case Study on Taiwan Cities

* 8 B A ERE AN EER

el FEARMERE 4B B HE

F AR () (ha) e
AL 48 5t SHEERIMR  SIFEEERIAEM  FAZERIM 1T A (%)
(ha) (ha) (ha) (ha) (ha)
fa =t 2,102,400 438,500 391,200 1,120,400 152,300 1,489,100 3,591,500 59
&k 10,700 300 400 8,200 1,800 16,300 27,000 39.63
&y 110,500 49,700 29,500 25,300 6,000 109,400 219,900  50.25
=lfEs 172,900 39,500 31,000 87,000 15,400 125,600 298,500  57.92
SEgTH 41,500 200 9,100 16,100 16,100 183,800 225300  18.42
wdbri 139,700 20,200 14,900 95,000 9,600 65,700 205,400  68.01
HEM% 163,700 36,700 22,400 101,900 2,700 54,600 218,300  74.99
HET 9,100 300 88 8,000 700 4,200 13,300 68.42
BPkERZ 42,200 7,500 6,400 21,800 6,500 77,800 120,000  35.17
¥4 98,700 27,900 15,400 44,400 11,000 43,100 141,800  69.61
HEERZ 122,000 27,900 16,200 62,600 15,300 58,700 180,700  67.52
P ] 2,000 4 100 1,800 100 8,600 10,600 18.87
L4 6,000 3 - 4,800 1,200 104,100 110,100 5.45
E§fLE% 298,000 89,500 91,200 95,000 22,300 100,700 398,700  74.74
e 15,800 1,300 1,000 6,500 7,000 115,400 131,200  12.04
=xEz 83,200 13,700 24,900 22,900 21,700 108,200 191,400  43.47
=% 300 4 200 98 5,400 5,700 5.26
REEE4 146,700 2,200 7,200 136,400 900 131,200 277,900  52.79
&EHa 279,900 27,600 48,700 198,300 5,300 76,900 356,800  78.45
TRz 359,500 94,000 72,700 184,200 8,600 99,400 458,900  78.34

BRAOR © M EAME R EERRRITERREZ B GMEF > 2005)

n HERER

B EEE w
mEEE m R EE
n THE % wTHE
m A SR
AR u A
n R

[ A

=

Hth m LR B

[ 8 VBt 2008 SEEf R EE LR T EERLS [ 9 SEHE 2008 f£IEHT LI ER S EERLA
RO © o7 FEE T RIS R T o - AR BRAOR ¢ 97 FEN T R Rk e dat e AR

R G ER

Lzl BRARR A Al

TTBEE #oEtE L & H TSR WNE - S REIEEYS - B

FEER i35 fee FH it R ~ PRl ~ R

FEHER T Lt E I o3 & FRAR s e A i BIZAEE - AR - BRI - iR
Bl - FREEEE - g

sk HhEtE A H TSR A O Gt~ HERSS - S

BRI © A

147



SERIREG TERAY | 5 87 i > 2014 4 3 H > BFHE
JOURNAL OF ARCHITECTURE, No.87, Mar. 2014, Spring

Hi- ot
70,000,000.00

60,000,000.00

50,000,000.00

40,000,000.00
30,000,000.00

20,000,000.00
10,000,000.00

0.00 -

& %
@m&w ST

B S S S S
%}\ »{Q &%é’%éf% @’ \‘@@)‘%’ﬁéﬁ& &XQ}%

10 2008 S & RATHTBUE B N4kt E TR &

BRI © 97 EAN T R ISR fR A T 52l

WEENE EE 87 SN EGHAREIAEA A R

Hix ot
450,000.00

400,000.00

350,000.00

300,000.00

250,000.00 -

200,000.00 -

150,000.00 -

100,000.00 -

50,000.00 -

0.00 -

SEFEEITET

L R S 2 g S
SEEFIETF I LIS

112008 & RETHR Ik Elhix &

BRI © 97 FEANTH BRI SR fR a2l
ARE: AL S T

RS BE DAV RS UG B 22 I il
FaTh Z bR HRI T BLad A R SR s > DAk &
HHE AR EE e P ETETE o GBS S AT TEE
n it ELI AT IS0 (208 12 Foms) - stk ~ 1
IElhfe Ky LT B e - (KBReBE ~ =Bl R sE i
fEEERG PR - O - ERG - BEAG  EORA
FTG > bk ~ (RS Ky ol ~ REIR ~ 20
BT~ FAE - (bR (IR Ry B BT
ELPET ~ BN~ Wi -

BH7ess REUR RN BRI AT - B E
B -~ FfR - RN SRR CER - AR
RS H R AT S - HARSHERE - 2
TR FE A - G Ry 2 A b R H B A%
o P AR DA BRI & i i R 2 - RED

148

WEENEEE 87 A BT EIAEA] | A R

e TS S TR T S 0HR - 88 2R
JEEE 4 MR SRR B B Pt T R s e
B R - SRR FI P IRAE -

E RN REEL - IRE g
BT T % e L b -t EER o A I (4l 13 Froms)
A EhRTE - RER A EILT ~ e S
G ~ BRERM - Frdbm > BN EARET % RSB -
R > EUFEERRE T ~ BOE T - BRI - B
M ~ 23R - BRI - B BT > e
N i - B - IEREUT - aEE
B E T s E R > H SR iR IR
R& > BURH H ATl 32 e e 2 RE TR B RERT Y AR AR
s BUFHE T GRHETR Z SRS S e b
i FEYZERIS IR K > TR SRR E AL
PEERS ~ ST~ B - Bdth ke TR ER
W Ry fBg e ©



TEBS T B RE R a2 R SR e - LB I e Rt BB

The Research of Urban Spatial Development Feature from Carbon Neutral Perspective - A Case Study on Taiwan Cities

450
400 o HkER & EHH
& BT

350
300 CR S
fix
B 250
=
8 ® ST
[e]
2 10
~ Hl RS PRETBlolish

S ¢
100 L ¢ 6:*
Hif g o
50 L 2 MR B ﬁ%
. * $ﬁ%%$f&;ﬂ(% * %%bET
P s e 11 ‘
0 % 1000 2000 3000 4000 5000 6000 7000 8000
HERE (kiloton)

12 GIEHIE ST T B AR P EL A
BRI ¢+ 97 FFEAOREREIR AR TR o 97 EEEE AT o7 FEORMAERE ¢ 97 FE T RS REARET
el NECVERZ 87 Bk IEER] © A R

70000
o ¥ HEEG

60000 S

50000 & B
BiiA ® %
[&] 40000
2
=
5 30000 » ST
g
Es & | HH%

20000 e

& [T
* F
10000 @ ik
& G & HhER
Tl *
o A ke o
o | f%Férrh o | l?ﬁsfﬁ & WL Py
0 %M 1000 2000 3000 4000 5000 6000 7000 8000
iRBERCE (kiloton)

13 E B S M T B R P A LR 17 B
FORVACTH © 07 FFEACEBAE TR R0 R (SO BAREIRR) > 2008) 7 FECBEL 1)/A) 5 O AF 4L ABREIRR 5 7
T R SRR e ¢ NGB 87 (E AR ; A
GEELBIE BT TR RSIRIGE oMM EEE S EEE - RS E
WIS RN > BTSSR0 F - 2D ASCE SRR R R
—RRSEREA R - AP B AR R  FETER S S TR
il BRI AT AR HABRALS  ZRI=6 o BRI ) S B

149



B TR | 55 87 /i - 2014 £ 3 H - FEFR
JOURNAL OF ARCHITECTURE, No.87, Mar. 2014, Spring
PRl © BRI - & o i B T S A O P T
BB 2 FiI A BUR Bt =REriki R /8 SRR
R > IR R BN S BRI B A
EF Tt  Frdb ~ Z4Em ~ 20T > ST =
A TH Y EEhHRIME R AT 284 > ST TG A
LB ALERE - EHEEE TSR - BHFesdi R
ARAFHEE (bR SRS NIt B H 2 7 s -

Bi% > AR S ARPEE R B
EBRPEI R IE T - srifeE SR B AP
HEPEE L ST 3.78t s > HRBETH
3.12t > R H AR 1 G M & ST A RS T B B B
W~ BRERR ~ B WA R e R T T (AR -
BN EEEGT R EERPIREEY ARG
LT R T WA T B 8 150tha s BEUR HAT TS,
FrELMREREFERS > THEGILTSE
168.71t » BEURH 5 a FERR F 3 R Al V-t 2 Sl [
ZHESTIRE - R TR AR R A B R B S DL
B ZARRE -

t - SmiER

A EFIEn P ETH BT A HRET GBI A [

RUE BT LM s 2~ BEAERY BVl 97 47

OB RE TR R RE R P R th S P th S T T oM

SRR R e ARE > L 95 L pgi At g

BT PR A S 2P B BUR B HRE TR

TEHERG TR » sl B AR 97 F-E0 i M Eisas e

Wit AT T E R i B R R SR - M A ek
Hb RS T SRS > ASEAE R N

(1) ARGy RILA—FEZE BT T P oA - &

a0l H A L AR & T S8 e AL B IR A

SRS > DUt B R 2 AR P

TR FEEAE A B R L B2 R

M GRS R AT - INIEASCRFYE

F Ry [ b B (G B > T T A R Bl B BV

B> SRR IIRE R Sk BRI T S8 e ik

ST R B SRS N B 2 A2 RS

(2) DL TTBeElE , RsZe M BT o b TSt SR

150

(3)

(4

(5)

o GEMENEE T hElTERE > 22
IRERPEZ &SR - Rt e S A=A R
IMEEER - B ERERIERRAIHE
B 2% 21 - P i ke iisE -
BEAh » R 25 2 R 5 R 230 = [ R
T BAEACHER - BIRRE - B TE TR
& RZEEBRETTaThR- PSRBT > #35
T R T R TR R T R AR > BURER T
SR A S e B T SRR AT R Z =ik
BB H AL 5 R Akt B R
Je Hohi P 2 FOREY > Rt g S BAE S
o~ G - 20T~ PRER - b o i
VUE S - XA BRI e m IR a2
N EARRT R R E N -
S R PRI B 2 R T SR R AR AL SRR - S
LT E s T SR S S R B AR T
mbHEER > BRERE & B s i s
i Ryt FEA > Brdti ~ Z4b ~ =29
e T B e v v A & By =ik e A -
ASCZ IR REIREREUS > T #120 F F 4ER
RETRERETRAET DR ~ 97 SFLURE RETR FRETR
FERNEYTREFTRIZER K 95 FLEHEE
Z T3 B e 45 H P o AT 5 1) HE 17 B Pk
fili »+ AR B TE BB & SRR ERRAE
REGEt I > AT R AR R R
DAE Ryt EBURERF TR = RS A E R 2
HAR o $E5h - 95 R LA HIFEE YAk
[EFRMCE R T > AMELESRM A Eoha T
AVEDRL » SR ARSI P E R ZE M L B G E
ETE - S ERREHRTEZEHNSH -

ot ] g 5050 2 15 1S 53 2 PR PR R FED RO D Y
W2 > ERIRAHINTFEFRIE R By A
N [ O 5] e B PR &R HAEL R EE IR P25
{ELUET A E bR E AR - MR S
HER BB A 2R - REVIRESH
B T B (B R 3 o A Sk 5 R R L&
o BEAh - ASCEF R DASRHAE R TThR P



TEBS T B RE R a2 R SR e - LB I e Rt BB

The Research of Urban Spatial Development Feature from Carbon Neutral Perspective - A Case Study on Taiwan Cities

th RS g < BV - T o e e A B
TEhREE - TR - RM - KERE - EERRE
BF5E Al At ER | A B SRR B ~ T
% JERE B R AE R BET T ZE [ T S8 - PARy
REUKE LSS 2% -

AXRATHIRRE SR RE 99 £/8 T 2R
flg& 52 28 T~ BB 3ok T 2= i) A6 &1 (NSC 99-2410-H-006
-086 -) Z Wt 7eat EMBIER R - btk -

SEUR

B R ERIITTE AT (2012) © SEEZEAE LTS T -
SIAH By 2012 £ 11 F 16 H - HH
http://www.abri.gov.tw/utcPageBox/CHIMAIN.aspx?
ddsPagelD=CHIMCA&IdNo0=1011 -

Tk o FHREE(2002) o STEIA T SR LIEAR bR -
£ o AEREAPF S (3) 0 62-63 -

FEZER(1999) - [HfE2IK CO, Jil 8 A7 [N K AHEL T
HE|RIE 7 — LG AL 777501 » KRR Z B A5
NV LV SRR L =S O

T =R > BEEER(1996) © G5 E T 2550
KBV - KB RRZEGMTERS - 616
i SRR ER -

FIREF(2005) o L{ —E/Lme ) &R F7a T 3 iTra1 &4
16 EHIFMS - KR Z FETEw s - BITLZILRHY
REEFESRBH e HHSTRT » &0 -

TTEbe RS2 R G55 (2005) - AR E TR A H 2
PSR - SIHY 2011 £ 6 H 1 H - HLE
http://www.forest.gov.tw/Ip.asp?CtNode=1582&CtUn
it=86&BaseDSD=7&mp=1&xq_xCat=1 -

S MR R > BRE 0 MEEH - M
#£(2005) o FAMEETRIEY)Z — EALRIRFRUER BlgE
REHTBR - EXFEHT 7K E > 19(1)
43-53 -

FH(1999) o iTrati 2N JE R E] - AL
B AR -

BEE - ERK > HEE - RIER 2% EeF
(2006) = T &AL AR 3 AR IN VBRI 1k
VIR o 4EA5HE45 > 15(6) » 1209-1215 -

WRF 1 (2002) - AfE2% — & LG 4 a2 = A
TR IEBURFFE-LLE L7723 01 « RHRR 2 B3
3 o BT B AERHY R SR SR B TR ST B 22 T
=ul

FREEAE(2009) © B AR S T PIRE RSB L CO,
HEMCEBIRAR: AT « R BE L5 5L - FEE%E
HRH IR TAZBRIEEAT > BRI -

MEETE(2005) - gp@Feazsn s P 707 - #db =
BB S ST -

PRELR(2007) - sl Rs - i - BRER -

#hiFss - 2 IHFE(2006) - FEEIT & AR RORKEETE T
W7 o FRSEAL Zr/EEE - 26(6) » 519-523 -

ST R TR 5 (2006) © ST = A A
RIGETE - ST ¢ S RETBUR -

fRFH 0 EBF - FiEE - EEK(2007) o JERIbRPEDE
MEAERRAHROR EE M - PE LR
21(6) » 23-28 -

BT M (2006) © 7E4 BE B IR Z AL 7l it 2 E8 = 4
& - RHRZ 5w - B2 LR E S
st e - adb -

SOTEE 0 PRI - BIEEES - F£E(2007) - Citygreen 57U
T i S8 T e it ] e BB DR 7 S e 2 A o Y
o B AEEZST > 18(6) » 1293-1298 -

FEINE) - BR5E5(2003) - BEKIEEAIE S LhkE
UG SRS Z 9T o pgdE Rt > 20(1) » 16-19 -

THFEE(2006) o (EE RAZFEE TEENHE R —E 1L
BRI F 19 F S B 2 77 7 = R R 2 R 5
3 o BITLRCHR BB TARMIZE R - G RETH -

By 1:5A(1996) o Sl kA LR AR S T BRI -
TEREFE 17488 - 9(L) - 37-39 »

SEB R RE IR =) (2008) » 97 AE&E P AL 6E I g BE - F 7
Z o 5l 2010 £ 12 5 1 H > HLH
http://web3.moeaboe.gov.tw/ECW/populace/web_boo
k/WebReports.aspx?book=B_CH&menu_id=145 -

151



ELERERE [ REREY | 55 8T - 2014 4F 3 H - HEHE

JOURNAL OF ARCHITECTURE, No.87, Mar. 2014, Spring

KB ERRETR 5)(2012) © ZOEGEREE — S 1LOCHIICHA 14
e IR 2013 £ 1 A 17 H > BLH
http://web3.moeaboe.gov.tw/ECW/populace/content/
wHandMenuFile.ashx?menu_id=363 -

BIEE  BHR - FR - FNE - [WEIT - B OE
(2008) = 53k T AR A5 2 P Ll 72 52
PR o AL > 23(4) » 56-61 -

R HH(2002) © s ifrigtg RS - AL« TElEN
TEH AL -

SR - FEM - PN > S T(2007) o dLEUE
[ A A B e £ B e &2 B 9 - R /T o B [ e
BT o P REEFEEE > 15(3) » 57 -

I > TERIME - PREZRE(2003) o JE A E R 28
EREANEREMRNETRES - S EHERE
18(3) » 171-182 -

FE(-5E(2004) o B FTTAAY ~ S~ AL P HE
JHH Z EF 1R S 17 = AR R B -
X o B REREEEEAITRT » BT o

GRrE o SRR o BRICSE o SRAEEH(2005) - FRERESE
T RASEE TR BE-DUKIEE /G - 25T
27> 16(1) » 24-29 -

Byrne, J., Wang, Y. D., Shen, B., Wang, C., & Kuennen,
C. R. (1994). Urban

industrializing country context: the case of China. In

sustainability in an

R. Wang (Ed.), Urban Ecological Development :
Research and Application (pp.52-70). Beijing: China
Environmental Science Press.

Chafe, Z. (2007). Reducing natural disaster risk in cities.

In Worldwatch Institute (Ed.), State of the World 2007:

An Urban Planet (pp. 112-133). London, UK:
Earthscan.

Chiesura, A. (2004). The role of urban parks for the
sustainable city. Landscape and Urban Planning, 68,
129-138.

IPCC (2001). Climate Change 2001: The Scientific
Basis. Contribution of Working Group | to the Third

Assessment Report of the Intergovernmental Panel on

152

Climate Change. Cambridge, UK: Cambridge
University Press.

IPCC (2007). Climate Change 2007: Synthesis Report.
Contribution of Working Groups I, 1l and IlI to the
Fourth Assessment Report of the Intergovernmental
Panel on Climate Change. Geneva, Switzerland:
Intergovernmental Panel on Climate Change.

Imhoff, M. L., Bounoua, L., DeFries, R., Lawrence, W.
T., Stutzer, D., Tucker, C. J., & Ricketts, T. (2004).
The consequences of urban land transformation on net
primary productivity in the United States. Remote
Sensing of Environment, 89, 434-443.

Jo, H. K., & McPherson, E. G. (1995). Carbon storage
and flux in urban residential greenspace. Journal of
Environmental Management, 45(2), 109-133.

Jo, H. K. (2002). Impacts of urban greenspace on
offsetting carbon emissions for middle Korea. Journal
of Environmental Management, 64(2), 115-126.

Kirby, K. R., & Potvin, C. (2007). Variation in carbon
storage among tree species: Implications for the
management of a small-scale carbon sink project.
Forest Ecology and Management, 246(2-3), 208-221.

Maclaren, F. T., & Des, M. E. (2001). The composition
of heritage authenticity in Asia's historic urban centers:
The illusion of interpretation and achievement. Urban
Planning Overseas, (4),13-17.

McMillan, J., & Woodruff, C. (2002). The central role of
entrepreneurs in transition economies. Journal of
Economic Perspectives, 16(3), 153-170.

Minnesota Department of Natural Resources (1991).
Carbon Dioxide Budgets in Minnesota and

Recommendations on Reducing Net Emissions with

Trees. Report to the Minnesota Legislature. MN, USA:

Minnesota Department of Natural Resources,
Division of Forestry.

Nijkamp, P., & Perrels, A. (1994). Sustainable Cities in

Europe. London, UK: Earthscan.



TEBS T B RE R a2 R SR e - LB I e Rt BB

The Research of Urban Spatial Development Feature from Carbon Neutral Perspective - A Case Study on Taiwan Cities

Nowak, D. J., & Crane, D. E. (2002). Carbon storage
and sequestration by urban trees in the USA.
Environmental Pollution, 116(3), 381-389.

Nowak, D. J. (1993). Atmospheric carbon reduction by
urban trees. Journal of Environmental Management,
37, 207-217.

OECD (1990). Environmental Policies for Cities in the
1990’%. Paris, FR: OECD.

Rees, M. (2004). Our Final Hour: A Scientist's Warning.
NY, USA: Basic Books.

Rowntree, R. A. (1990). Urban forestry, carbon dioxide
and global climate change. Proceedings of the 1989
Society of American Foresters National Convention,
September 24-27, 1989, Spokane, Washington (pp.
429-433).. MD, USA: Society of American Foresters

Sala, O. E., Chapin, F. S. Ill., Armesto, J. J., Berlow, E.,
Bloomfield, J., Dirzo, R., Huber-Sanwald, E.,
Huenneke, L. F., Jackson, R. B., Kinzig, A., Leemans,
R., Lodge, D. M., Mooney, H. A., Oesterheld, M.,
Poff, N. L., Sykes, M. T., Walker, B. H., Walker, M.,
& Wall, D. H. (2000). Global biodiversity scenarios
for the year 2100. Science, 287(5459), 1770-1774.

Steffen, W., Sanderson, A., Tyson, P. D., Jager, J.,
Matson, P. A., Moore, B. TI., Oldfield, F., Richardson,
K., Schellnhuber, H. J., Turner, B. L. II ., & Wasson, R.
J. (2004). Global Change and the Earth System: A
Planet under Pressure. Berlin, DE: Springer-Verlag.

Svirejeva-Hopkins, A., Schellnhuber, H. J., & Pomaz, V.
L. (2004).
component of the Global Carbon Cycle. Ecological
Modelling, 173(2-3), 295-312.

Thomas, C. D., Cameron, A., Green, R. E., Bakkenes,
M., Beaumont, L. J., Collingham, Y. C., Erasmus, B. F.

Urbanised territories as a specific

N., Ferreira de Siqueira, M., Grainger, A., Hannah, L.,
Hughes, L., Huntley, B., van Jaarsveld, A. S., Midgley,
G. F., Miles, L., Ortega-Huerta, M. A., Peterson, A. T.,
Phillips, O. L., & Williams, S. E. (2004). Extinction

risk from climate change. Nature, 427, 145-148.

UNFCCC (United Nations Framework Convention on
Climate Change) (2005). Reducing Emissions from
Deforestation in Developing Countries: Approaches to
Stimulate Action: Draft Conclusions Proposed by the
President. FCCC/CP/2005/L.2. Geneva, Switzerland:
United Nations Office. Retrieved Oct. 15, 2013 from
http://unfccc.int/resource/docs/2005/cop11/eng/102.pdf

UNFPA (2011). State of World Population. NY, USA:
UNFPA.

UN Habitat (2008). State of the World’S Cities
2008/2009—Harmonious Cities. Nairobi, KE: United
Nations Human Settlements Programme.

Zellner, M. L., Theis, T. L., Karunanithi, A. T,
Garmestani, A. S., & Cabezas, H. (2008). A new
framework for urban sustainability assessments:

policy.
Computers, Environment and Urban Systems, 32(6),
474-488.

Zhang, L., Liu, Q., Hall, N. W., & Fu, Z. (2007). An

Linking complexity, information and

environmental accounting framework applied to green
space ecosystem planning for small towns in China as

a case study. Ecological Economics, 60(3), 533-542.
REFERENCES in English

Architecture and Building Research Institute (2012). An
Evaluation Manual for Green Buildings in Taiwan.
Retrieved Nov. 16, 2012 from
http://www.abri.gov.tw/utcPageBox/CHIMAIN.aspx?
ddsPagelD=CHIMCA&IdNo=1011

Bureau of Energy, Ministry of Economic Affairs (2012).
The Statistic and Analysis of CO, Emission in Taiwan.
Retrieved Jan. 17, 2013 from
http://web3.moeaboe.gov.tw/ECW/populace/content/
wHandMenuFile.ashx?menu_id=363.

Bureau of Energy, Ministry of Economic Affairs (2008).
Energy Balance Sheet in 2008. Retrieved Dec. 1, 2010 from

153



ELERERE [ REREY | 55 8T - 2014 4F 3 H - HEHE
JOURNAL OF ARCHITECTURE, No.87, Mar. 2014, Spring
http://web3.moeaboe.gov.tw/ECW/populace/web_boo
k/WebReports.aspx?book=B_CH&menu_id=145.
Byrne, J., Wang, Y. D., Shen, B., Wang, C., & Kuennen,
C. R. (1994). Urban sustainability in an
industrializing country context: the case of China. In
R. Wang (Ed.), Urban Ecological Development :
Research and Application (pp.52-70). Beijing: China

Environmental Science Press.

Chafe, Z. (2007). Reducing natural disaster risk in cities.

In Worldwatch Institute (Ed.), State of the World 2007:

An Urban Planet (pp. 112-133). London, UK:
Earthscan.

Chen, C. C. (2006). An Ecological Perspective on
Urban Park Planning in Taipei City. Unpublished
master's thesis. Department of Architecture &
Graduate Institute of Architecture and Urban Design,
National Taipei University of Technology, Taipei.

Chiesura, A. (2004). The role of urban parks for the
sustainable city. Landscape and Urban Planning, 68,
129-138.

Dai, T. X. (2002). City Environmental Ecology. Beijing:
Chinese  Architectural ~material and  artifact
publishing .

Environmental Protection Bureau, Kaohsiung City
Government (2006). GHG Reduction Strategies of
Kaohsiung City. Kaohsiung: Kaohsiung City
Government.

Feng, P. H., & Chen, C. Z. (2003). A study on the CO,
reduction strategies in the Taiwan cement industry.
Fujian Environment, 20(1), 16-19.

Forestry Bureau, Council of Agriculture, Executive Yuan
(2005). Forest Resources Investigation Program.
Retrieved Jun. 1, 2011 from
http://www.forest.gov.tw/Ip.asp?CtNode=1582&CtUn
it=86&BaseDSD=7&mp=1&xq_xCat=1.

Hsieh, H. C., Wang, D. H., & Lin, J. C. (2003). Using a

geographic information system to estimate changes in

154

carbon dioxide sequestration of forest stocks in the
Liukuei Experimental Forest. Taiwan Journal of
Forest Science, 18(3), 171-182.

Huang, C. T. (2006). Trends and Characteristics
Analysis of Energy Consumption and CO, Emission in
Residential and Commercial Sectors. Unpublished
master's thesis. Department of Environmental
Engineering, National Cheng Kung University,
Tainan.

IPCC (2001). Climate Change 2001: The Scientific
Basis. Contribution of Working Group | to the Third
Assessment Report of the Intergovernmental Panel on
Climate Change. Cambridge, UK: Cambridge
University Press.

IPCC (2007). Climate Change 2007: Synthesis Report.
Contribution of Working Groups I, Il and Il to the
Fourth Assessment Report of the Intergovernmental
Panel on Climate Change. Geneva, Switzerland:
Intergovernmental Panel on Climate Change.

Imhoff, M. L., Bounoua, L., DeFries, R., Lawrence, W.
T., Stutzer, D., Tucker, C. J., & Ricketts, T. (2004).
The consequences of urban land transformation on net
primary productivity in the United States. Remote
Sensing of Environment, 89, 434-443.

Jo, H. K., & McPherson, E. G. (1995). Carbon storage
and flux in urban residential greenspace. Journal of
Environmental Management, 45(2), 109-133.

Jo, H. K. (2002). Impacts of urban greenspace on
offsetting carbon emissions for middle Korea. Journal
of Environmental Management, 64(2), 115-126.

Kirby, K. R., & Potvin, C. (2007). Variation in carbon
storage among tree species: Implications for the
management of a small-scale carbon sink project.
Forest Ecology and Management, 246(2-3), 208-221.

Lee, M. (1999). City Green System and Living
Environment Planning. Beijing: China Industry Press.

Lin, J. T. (2009). Relational Analysis between Energy



TEBS T B RE R a2 R SR e - LB I e Rt BB

The Research of Urban Spatial Development Feature from Carbon Neutral Perspective - A Case Study on Taiwan Cities

Consumption and CO, Emission Variation of Service
Sector in Taiwan. Unpublished master's thesis.
Department of Environmental Engineering and
Science, Chia Nan University of Pharmacy and
Science, Tainan.

Lin, H. T. (2005). Green Building Introduction and
Evaluation Handbook. New Taipei City: Architecture
and Building Research Institute, Ministry of the
Interior.

Lin, H. T. (2007). Biodiversity Design for Living
Environment. Taipei: Chan’s Arch-Publishing Co.

Lin, M. R. (2002). A Research on Urban Greening
Policy in the Trend of Ecology for Reducing Globally
CO, Emission -A Case Study of Taipei. Unpublished
master's thesis. Department of Architecture &
Graduate Institute of Architecture and Urban Design,
National Taipei University of Technology, Taipei.

Liu, C. F, Zhao, S., Li, L., Li, X. M., He, X. Y., & Chen,
W. (2008). Difference analysis of carbon fixation and
pollution removal of urban forest in Shenyang.
Journal of Northwest Forestry University, 23(4),
56-61.

Lo, J. H. (2004). Research on the Benefits of
“Greening” and “Raining Storage” on Green Lands ,
Plazas , Parking-plazas and Parking Lots in Taichung
City. Unpublished master's thesis. Department of
Architecture, Feng Chia University, Taichung.

Maclaren, F. T., & Des, M. E. (2001). The composition

of heritage authenticity in Asia's historic urban centers:

The illusion of interpretation and achievement. Urban
Planning Overseas, (4),13-17.

McMillan, J., & Woodruff, C. (2002). The central role of
entrepreneurs in transition economies. Journal of
Economic Perspectives, 16(3), 153-170.

Minnesota Department of Natural Resources (1991).

Dioxide Minnesota and

Carbon Budgets in

Recommendations on Reducing Net Emissions with

Trees. Report to the Minnesota Legislature. MN, USA:

Minnesota Department of Natural Resources,
Division of Forestry.

Nijkamp, P., & Perrels, A. (1994). Sustainable Cities in
Europe. London, UK: Earthscan.

Nowak, D. J., & Crane, D. E. (2002). Carbon storage
and sequestration by urban trees in the USA.
Environmental Pollution, 116(3), 381-389.

Nowak, D. J. (1993). Atmospheric carbon reduction by
urban trees. Journal of Environmental Management,
37, 207-217.

OECD (1990). Environmental Policies for Cities in the
1990's. Paris, FR: OECD.

Peng, L. H, Chen, S., Liu, Y. X., & Wang, J. (2007).
Application of Citygreen model in benefit assessment
of Nanjing urban greenbelt in carbon fixation and
runoff reduction. Chinese Journal of Applied Ecology,
18(6), 1293-1298.

Rees, M. (2004). Our Final Hour: A Scientist's Warning.
NY, USA: Basic Books.

Rowntree, R. A. (1990). Urban forestry, carbon dioxide
and global climate change. Proceedings of the 1989
Society of American Foresters National Convention,
September 24-27, 1989, Spokane, Washington (pp.
429-433). MD, USA: Society of American Foresters

Sala, O. E., Chapin, F. S. Ill., Armesto, J. J., Berlow, E.,
Bloomfield, J., Dirzo, R., Huber-Sanwald, E.,
Huenneke, L. F,, Jackson, R. B., Kinzig, A., Leemans,
R., Lodge, D. M., Mooney, H. A., Oesterheld, M.,
Poff, N. L., Sykes, M. T., Walker, B. H., Walker, M.,
& Wall, D. H. (2000). Global biodiversity scenarios
for the year 2100. Science, 287(5459), 1770-1774.

Steffen, W., Sanderson, A., Tyson, P. D., Jager, J.,
Matson, P. A., Moore, B. TI., Oldfield, F., Richardson,
K., Schellnhuber, H. J., Turner, B. L. I ., & Wasson, R.
J. (2004). Global Change and the Earth System: A

Planet under Pressure. Berlin, DE: Springer-Verlag.

155



ELERERE [ REREY | 55 8T - 2014 4F 3 H - HEHE

JOURNAL OF ARCHITECTURE, No.87, Mar. 2014, Spring

Su, M. F, Hsieh, C. C., Chen, T. L., & Su, C. S. (2005).
The establishment of industrial GHGs investigation
work- A case study of cement industry. Journal of
Engineering Environment, 16(1), 24-29.

Svirejeva-Hopkins, A., Schellnhuber, H. J., & Pomaz, V.
L. (2004).
component of the Global Carbon Cycle. Ecological
Modelling, 173(2-3), 295-312.

Thomas, C. D., Cameron, A., Green, R. E., Bakkenes,
M., Beaumont, L. J., Collingham, Y. C., Erasmus, B. F.

Urbanised territories as a specific

N., Ferreira de Siqueira, M., Grainger, A., Hannah, L.,
Hughes, L., Huntley, B., van Jaarsveld, A. S., Midgley,
G. F, Miles, L., Ortega-Huerta, M. A., Peterson, A. T.,
Phillips, O. L., & Williams, S. E. (2004). Extinction
risk from climate change. Nature, 427, 145-148.

UNFCCC (United Nations Framework Convention on
Climate Change) (2005). Reducing Emissions from
Deforestation in Developing Countries: Approaches to
Stimulate Action: Draft Conclusions Proposed by the
President. FCCC/CP/2005/L.2. Geneva, Switzerland:
United Nations Office. Retrieved Oct. 15, 2013 from
http://unfcce.int/resource/docs/2005/cop11/eng/102.pdf.

UNFPA (2011). State of World Population. NY, USA:
UNFPA.

UN Habitat (2008). State of the World’S Cities
2008/2009—Harmonious Cities. Nairobi, KE: United
Nations Human Settlements Programme.

Wang, P. C. (2005). A Study on Greening Guideline of
Urban Planning by the View of CO, Emission.
Unpublished thesis.

master's Department  of

Architecture & Graduate Institute of Architecture and

Urban Design, National Taipei University of
Technology, Taipei.

Wang, Y. A, & Kung, Y. B. (2002). A
carbonyl-equilibrium  method  for  calculating

afforestation area of cities. Ecological Economy, (3),
62-63.

156

Wang, A. M. (1999). Sustainable Urban Planning
Strategies for Reducing CO, Emission—A Case Study
of Taipei. Unpublished master's thesis. Department of
Urban planning, National Chung Hsing University,
Taipei.

Wang, C. M., Huang, D. W., & Liao, B. C. (1996).
Energy Consumption in Energy Dense Industries.
Report of Bureau of Energy, Ministry of Economic
Affairs. Taipei: Bureau of Energy, Ministry of
Economic Affairs.

Wu, C. S, Lin, J. C., Lee, K. J,, Chen, Y. H,, Lin, L. C,,
& Lin, L. C. (2005). The effect of carbon
sequestration and energy production efficiency for
forest energy crops in Taiwan. Journal of the
Experimental Forest of National Taiwan University,
19(1), 43-53.

Xi, T. T., & Li, S. L. (2006). Analysis of forestry carbon
mitigation
Problems of Forestry Economics, 26(6), 519-523.

Xiao, H. J., Kuang, Y. Q., Huang, N. S., Zhu, Z. Y., Liu,
Y., & Tang, J. L. (2006). Variation of the carbon

potential in Heilongjiang Province.

budget in Guangzhou during its rapid industrialization
course. Ecology and Environment, 15(6), 1209-1215.

Xie, J. F, Li, Y. E., Li, Y. M., & Gao, Q. Z. (2007).
Calculation of carbon storage and sequestration in the
urban trees of Beijing. Chinese Journal of
Eco-agriculture, 15(3), 5-7.

Yang, S. H. (1996). Primary study on effect of C-O
balance of afforestatal trees in cities. Urban
Environment & Urban Ecology, 9(1), 37-39.

Zellner, M. L., Theis, T. L., Karunanithi, A. T,
Garmestani, A. S., & Cabezas, H. (2008). A new
framework for urban sustainability assessments:

policy.

Computers, Environment and Urban Systems, 32(6),

474-488.

Zhang, L., Liu, Q., Hall, N. W., & Fu, Z. (2007). An

Linking complexity, information and



TEBS T B RE R a2 R SR e - LB I e Rt BB

The Research of Urban Spatial Development Feature from Carbon Neutral Perspective - A Case Study on Taiwan Cities

environmental accounting framework applied to green
space ecosystem planning for small towns in China as
a case study. Ecological Economics, 60(3), 533-542.
Zhang, Y., Wang, Q., Li, B. J., & Wang, W. M. (2007).
Study on forecasting ecological land demand with
carbon-oxygen balance method. China Land Science,
21(6), 23-28.

it B

1 0.5 (kg/m?)x 10,000 (m?)=5(t/ha)

2 (80% (4% 7 K )xT0%( & AL Bil)x 15(kg/m?)+ 80%
(4578 ) x 30% (G A EL 11)x 7.5(kg/m?))x 10,000 (m?)
=100 (t/ha)

% 100 (t/ha)x40%=40 (t/ha)

o o N

-

©

©

80% (45%:782%)x22.5(kg/m?)x 10,000 (m?)=180(t/ha)
80% (4%:75%)x15(kg/m?)x 10,000 (m?)=120(t/ha)
(60% (%7 )x 30% (785 AR EL51)x 15(kg/m)+60% (4%
7 2% )x30%( S A b ] )x7.5(kg/m?)+60%( &% 7
% )x400%( B BE [F 5] ) x0.5(kg/m?))x10,000 (m?)
=40(t/ha)

(80% (%78 #<)x 35% (75 A LL 51])x 15(kg/m?) +80% (4%
7 % )x35%( JE K Eb B )x7.5(kg/m?)+80%( 4% 7
% )x30%( & 5T EE ) x0.5(kg/m?)x10,000 (m?)
=60(t/ha)

(50% (4578 %)% 30% (7 A EL 5% 15(kg/m?) +50%(45%
7 R )x30%( JE K EE Bl )x7.5(kg/m?)+50%( 4% 7
R )x40%( L EE ) x0.5(kg/m?))x10,000 (m?)
=35(t/ha)

(30% (478 #<)x50% (75 A EL 5% 15(kg/m?) +30% (4%
7 R )x50%( JE A L i )x7.5(kg/m?)+30%( &% 7
% )x50%( & 5T EE ) x0.5(kg/m?))x10,000 (m?)
=35(t/ha)

157



