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Abstract

EEWH, Taiwan’s green building certification system, comprises of nine indicators, and
the Greenery Indicator is designed for estimation of CO2 capture. However, because green area
designers need to manually calculate the estimation result, the Evaluation Manual for Green
Building simplifies the formula, which ignore the sunlight condition and the differences
between species. The Manual mentions that the Greenery Indicator implies huge estimation
errors and is thus designed as more like an incentive policy.

As BIM technology becomes more mature and more design tasks are carried out on BIM
platforms, this study considers the opportunity of using BIM to assist designers to get more
accurate estimation without complicated manual calculation. Thus, a BIM-based method for
estimating CO:2 capture of green vegetation is proposed. Some building architects and
landscape architects were interviewed to help identify current design process and existing
problems which may be solved with the assistance of BIM technology. In order to identify the
feasibility of the proposed method, an estimation tool was developed and used to demonstrate
the proposed method in a case study.

The proposed method is suitable not only for design of green buildings but also for
assessment of existing green area. In addition, two potential issues worth further explorations.
First, after design tasks are turned into the BIM-based process, the collaboration pattern
between professionals of different disciplines may need to be redesigned. Second, the maturing
of simulation and analysis capabilities of BIM technology may help the development of

performance-based building codes.

Keywords: BIM, COz2 capture, green building, performance-based building codes
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Frameworks Convention on Climate Change, UNFCCC) & F.2_ & £ 4R 4 » p g
TR ORSAA AR R F MR e kR 2011 E3 s AL B 2
UNFCCC % 17 =t % X ® ¢ & (The 17th Conference of the Parties, COP) £ x ’fs R E
3 % 7% W ¢ & (The 7th Conference of the Parties serving as the Meeting of the
Parties to the Kyoto Protocol, CMP) :ii i 2/CMP.7 ik~ » %43k~ E)’:/]ﬁ%?b"ﬁ i+ -
(- HGRFH) AR T ey (AL, 2 TR - HY @

RT3 § WAL (UNFCCC,2014) - #m S B2 R 2 W2 FRE 5% b o 5

o
N
IR
e
Il
i
R
=1
s
M
Ry

FRPEES TR R FRFF RS R
4 B ¢ (Intergovernmental Panel on Climate Change, IPCC) F]p* %l i* B 78 % # 8

* dn % (Guidelines for National Greenhouse Gas Inventories) » & 7 %42 5 7 %24

il

I PR e BRELNREATE PP RT]F 8 S RDIPKE
Fl P A b H e RT > B RAEE BB ER T TP (IPCC, 2006) - IPCC #_d
T2 s % e % (World Meteorological Organization, WMO) £ Mo & Rk R
¥ 4 (United Nations Environment Program, UNEP) *% 1998 # #7 = = ("2 84 >
BARPNLiiERTF BT R Sy pgBagp 48 T (IPCC, 1998) -
BR AR LT - 2 RO R R RRLE P L REARE -
F FEa T o2 Tt AR RS R § R LA 5 IPCC
DS RE R 5 A A B R A 1 R NS SR b
Sk o A A 2014 & F S MIER TR E F WGP 4L 0 2R 24245 IPCC 3
1997 & fiik 2. TR 37w B 7ol £ F M2 # 4p 5 (Revised 1996 IPCC
Guidelines for National Greenhouse Gas Inventory) %+ IPCC »* 2000 # 12 2 2003

E k2 T A iEdg e 22 g = (Good Practice Guidance and
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Uncertainty Management in National Greenhouse Gas Inventories) #t 4% @ = o & /%
2014 &= P 7GR F F WF P EH 2R 1996 IPCC o s » £ A 1T T BN

1. s RInf

2. 1 AR

3.

e

L

4, BRI B RERP

5 BRAFIF
Ao AP 2 CO, AR B RE NP P HENM2T o d 04 %4
WERZ2# P AR HRERT TR G F T 282014 2 MR 3 4 18
G ENP R EBRPTEEE FRTREFAGTE R E N TR 2 M
Gl TUABFL T LB FEPM TR > BlET 1996 IPCC 4% &
W2 FERE o

5 fe & UNFCCC»t 2015 & 4= ¢ * 2006 IPCC R 338 % # #iF# fa8 (1 ™ 4

2006 IPCC 453 ) > 4% < B 4% % 12 2006 IPCC 45 % 5 sty A A 87 % 42 B

T FAFP (L4 F ks B3 %, 2014) - 2006 IPCC 4; % £+ 71996 IPCC

g
ok
)

AR dn s GRS TR B IR L 2R R0 ok

" H

a0

i 2 2 3p » 4 (Good Practice Guidelines for Land Use, Land Use Change and

Forestry, GPG-LULUCF) 13 & p 7 &4 > @ F Arenft § & % -~ Bjiv o 2006

IPCClps £ A TP » 4 H5 !

1. - 4dp3l&3R 2 (General Guidance and Reporting)

2. i n (Energy)

3. 1 %% 4fe¥r & 5. * (Industrial Processes and Product Use)

4, B ¥ -~ &y dH s 1 4% (Agriculture, Forestry and Other Land Use,
AFOLU)

5. A% $ (Waste)
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22 2006 IPCCipm fz ¥ 3 &

1 4 2006 IPCC 47 8 wd= % SLfR1s » 2472 A S S A A2 51t
B gkt B A1 gl s (LR g PR L) AP Flt 27 2006

IPCC 3= * ¥z AFOLU it 5 CO: AEE fp & = 3V ensizt A # - AFOLU 38 B
TALZBIED > pHEH IR E IR SRR CO R B A
Fr iz e g idke o AP e 2T (B 5)e* B I ag
G- o dm s SRR R d BEL s I Rl ahd oo § e} B TR
P2 PR AR THKPE R EI 0 A 005-10 2 EAMTRET &
10%-30%71 + > P PREE AXREPEENBFREBLE 25 2% o Feho 3 AL EP
X ARARE A 2R BEAET] 10%-30% B ER 0 B 25 2R eng R TF ARG R

oo (484 8 A+ 2014)

— s b
PR AR | e
— e ~|:
— S HEEEARN —— R R
L i
e TR vEE — L e b
5 I
i I R R— L s -t 2
HE .
& R | L
- EEY Jeco, iR | —————
L Bt
L it —
L St

15 1 AFOLU 3% 2 i 28 % 4 (IPCC, 2006)

2006 IPCC :}ﬁr%fé.’éﬁ%;rﬁ—fr 2% COz 2% g frif K//‘-E‘m#%é_/ﬁa—l,;‘%
Pe g Sf 0 AS BB AFL BEES COFRRLF R K® 2006
IPCCHp s #ioehtgafr 2o P M9f gImd e b > 25§ 75 et Y

S R 5142 COx 2 frif ik | 2 1 5
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&éik%ﬂiﬂ&$%§’$@ﬁi%f¢iéi BRE E 5 Wi
Ptk O BB E D B PR (VSRS E) P (A
PEHIAAE) RAa v IR ENEAS TR IR Y FREF 4

Gy FR AT EA A AR ITL CO2 B o Atk

i

PR AREAHIKAB AN BE NI EL A AR BE B

2R A - E A S

&

=]

EIHFE O TRAF ARG o AMNEI BB R > B

R e b v iy EY: REd :a

PLAARA BB ERIER 4 R AR E A Bk ]

S

-

5 T s EAAARERE - EAERPIFRE LB EN FR-

BEALPTRES T BHFHTL A NP EF T E §ES ANES

14

d0i:10.6342/NTU201600985



T AR F R A A e 3k SR AR a &

[B=]
(dﬂ
hi
e
‘:f;
\}‘-

:‘FI’ °

BT

FAEMEL S 2 ELAAMY A gt FEEL G BT (W
BESNFA) AL TG il PSR PRy < P

g@?i& ER > Vi EkEZ A o F{b 5 _ﬂzm%ﬂ( = JF

a4
-r:\j,

BH A F oL f2chig FART T FIAREE F R R -
EE 4
R LI R RV TEEE S LIRS TR L AR

Iz

G BT EEF R RS A R PR Y A F 0 A

N
N

MO REER S G- BT AR A L P nh fRE R R
HIFBGHETEL A FRIE A RAORS B RGERT 5 A
Tood VA BRI B R tﬁ%‘rm/}ﬁ*«a»u B

BT RS - A RAPFAR BFEROEFRA S 2

B2
3
AW
A
E‘
s &
:af
¥
S
(L
[
o
T
e
|4
W
pal
e
[
.IWV
A+
_1;\
=]
e

15
d0i:10.6342/NTU201600985



3020 the ¢ 9 % et B % & (IPCC, 2006)

LU &
R B i S
S BT SRS TR TR
ER EARINA SR o B R SR NT PR
pTASE | EAIRFRETRAE AT L2 28wl
3t x o
g | DECTRTEHIAG RO SRR
s Wi d P anbo ] B AR -
TERE ~ ¢ FFRRREEY g AR AR R 7
: HAFRA S E AR R LT A -
¢ ZEIRFRTI0 L FRDFHET LY 5
s | amgpyp | DRCERERESREE TIPS
Bl BER T2 E T s 5 g e
FalmiBEY -

2.2.2

K k2 2k

TR SIG iselie L MRE DT IR B0 2006 IPCC 45 % & 7

%i%km
]"}t}i*g

LA

AR SR TN CR R ER LA ek Y AL R
BT R o Flidg e RFERY AR R RARE > Glicd PR
— o R E o UTHRP R R &G E G ER

47k -

B HE D3 dpe TR 0D A2 Sl RN U ik
P (bldrdkd ~ 22 RF) s "REGET 2R ERORG RE -
3 0E =

TR o DRt R AR R R R U B iy 0 i@
Ly L & F BB BiE gt B lr fik.

SR =

DB BS E RERB RN FRT ANEILEN J AN T

~m

PP end A fcdy 2 EAE - 2 Rl Ry 0 B L S R e

5;3 /EIJ )
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St
A

ACky, b p R L E
[ HE eI R PR - AR (RRAK - FEF 2R

PR ERE) -

AR - BN BRI TEE S PREERARE > SR 2:

ACry,  Hhs c— B A a2 1

AB TimA g
BB PN R
DW fa 7 A
LI B iE P
S0 gy B

HWP e thd &

dpm LR RES 27 G AR R REREY AR R E

2o A REBRTHREANE LKA SLFE > UE SRFNT S FEEIEL §
FREEF O T BRI S 2 B TR E 0 ¥ DW LSO -

HWP 2 5[ » 2 3 =Rl o § A @2 Aple e 5 s A E R 1C R X 22 1 (D)
%*@ﬁﬁﬁé’ﬁ(ag%mﬁiﬁ%%;ﬁﬁﬁﬁm&ﬁ&mﬁmﬁﬁﬁﬁ
£ > FLIFH 4 - 4 4 2 (Gain-Loss Methods) (54 3) > 5 ¥ Rl fs & e B pF i 2Ll

i R FiTREE £ 22 (Stock-Difference Methods) (5% 4) « 3 4c - 4F £ 32
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ey fac ko ARERLBALEE R Bz AR RRERE

FENBARG RN ™ EE @ RPN 2 g o A PRt ik k B
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AC = AC; — AC, X3

AC MRS F EmEH R E ()
AC;  EH4oRE (/%)

AC, EF AR E (FRE)
AC = (G, = Ce)/(t2 — ty) 4

AC R F ERGEERE ()
AC, bt EL R BB (W)

AC,  BUPFEBEGWEE (W/E)

BN RN 2 BIERBARRRREA B2 B mitc L E R G E
Rl TSR AR UBAAF RO B EERRANME T A
BRELFCRREESEFUFL TR AR T AR AR BNA 2 PR
ERH BN EEN 6 R A FETEL R R GE AR ERR R (&
e G TR AR 23 &) d 0 T3 SRR R TS

REPHLF BATH TR d B R g R BN AR TR R

ACs = ) (At Groras, - CF) 55

A £45 5 f (2°F)

Grora, k& # T332 L F (/2 5/#)
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Sed WAL G £ 0l

Groraw = ) [l (BEF;-D) - (1+ R)] 6

PR chE T R R (2 D0 E)E)
PR AR Tl et R S gl e E
BB ORA AR RRE e TR R A (FR/ 2 D7)

T o T g FInd gt b
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B3 N4 R TF R B A eI e EE R 2R AR
Gl ¢ FRERfFETHI LR R E S AHAF GRS 2 LA H
(EX S AR ERE L -3 IR Y. FULISESEFE TSk S
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FHRPN 2Rk B b2 B P2t 2000 & 15 o

216 B S kAR

PR ZEBRE RV LS AL EER REHRESAZ <8 & B AN

RN TS ST

4 4:IPCC 5 # 2 § £ 6 (IPCC, 2006)

Fed i #g £ bl
FE% fE >R 0.47
23 0.47
~ 1 0.49
4
B3 iE <10 2 046
* 1 0.49
BABGRT WE R =10 24 :
o 0.47
B
B3 iE <10 2 043
B
HEE=10 24 046

25 AR E V2T A F (L85 &Rk, 2014)

201 57 %) 3 A
T 0.4828
43 R 0.4839
>R
A 0.4817
# 0.4722
A -3 At 0.4841
¥R =
¥ Kt 0.4767
- -3 M 0.4990
£
A 0.5040
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T 0.67 e o 0.55
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# i B 0.53 (745 0.71
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1 0.59 £ E 0.72
Bt 0.53 FEES 0.53
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T EARAAHBRLET S E (LA S G 2014)
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¥ 4 0.570 L E 0.460
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% 81 IPCC# 2 3 T 3Ry + 304 4t (5] (IPCC, 2006)
. b P04 L F
F 1+ 4 E W PR R
v (%2 F)
£ A - 0.37
] o <125 0.20 (0.09-0.25)
oo RET E 4k
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#0309 R
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%lb = SN TS ,:“. o - 0.27
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[OperationContract]

List<string> GetRecommendedPlants(string type,

double area, double avelnsolationRatio, string catagory);
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Public List<string> GetRecommendedPlants(string type,

double area, double avelnsolationRatio, string catagory)

{

try

{
using (PlantCO2ParasDataContext plantC02 =
new PlantCO2ParasDataContext("
Data Source = OLIVER2190\\SQLEXPRESS;
Initial catalog = PlantCO2Paras;
Integrated Security = True™))

{
return plantList;
ke
by
catch (Exception ex)
{
throw ex;
by
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