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Study on the benefits of carbon emission reduction made by the
vegetation located at Dongshan and Shetou Elementary school

campuses

Chung-Yi Lin Jung-Kuen Li Huei-Ping Huang Ming-Jiun Shie Po-Ching Lu
Abstract

In this study, we used the green indicator of evaluation manual for green buildings in Taiwan
to analyze the benefits of carbon emission reduction for the vegetation placement at two different
school campuses. In Dongshan Elementary School, we found the arbors with native species or trap
birds and butterfly lead the ratio of 77.91%, and the plants with native species or trap birds and
butterfly lead the ratio of 76.83%. Also, in Shetou Elementary School, the arbors with native
species or trap birds and butterfly lead the ratio of 27.56%, and the plants with native species or
trap birds and butterfly lead the ratio of 40.85%. Then we compared the above data further, and
found the percentage of arbors in Shetou Elementary School and in Dongshan Elementary School
vegetation were 16.1% and 20.8% respectively. The TCO; values in two different school campuses
were greater than TCO,¢ values, and met the standards. Further, as we checked the over rate values
of TCO;c, Shetou Elementary School was only 1.03%, but Dongshan Elementary School reached
the higher values of 132%. The annual CO; reduction rate of vegetation placement in Shetou
Elementary School was only 6.38% and worse than that in Dongshan Elementary School( 16.51% ).
Finally, because of chosen a higher proportion of trees and vegetation with native species or trap
birds and butterfly in Dongshan Elementary School, both of the amount of carbon dioxide fixation
multiplied by optimization factor and the annual CO; reduction rate of vegetation placement were

significantly better than Shetou Elementary School.

Key Words: carbon reduction of school vegetation, green buildings, green production targets, the

amount of carbon dioxide fixation
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25 LB 2T S HARME
s .
S5 A A P
164 AR A Al(m’) o ’;ﬂ‘" gi CO, A %P
o , 155 A 155 f4 2R Gi*Aik
oy bl 7.8 #ﬁ(cn;)% #f (m‘;) 7 Gi(kg/m?) (kg)
Ty 236,000 23.6 20 472
wh | F ;; 5 288,000 28.8 900 25.920
26 LLREEF 6L RME
o 4 2
S8 A A ¥ g
i e A Alm) o oy | comeE
L , 155 4% 15 5 2SR Gi*Aik
LA | WA | Bk ﬁf(m‘;’;)ﬁ At (m‘;‘) 7 Gi(kg/m?) (kg)
T 54.500 5.45 20 109
55 | .
*f #A | 100 | 490,000 49 300 14,700
27 LLR ) EF THELRMAE
1B 4 e .2 )
55 5 A ¥ g
164 AR A Alm) co ';]“’gi CO, A %L
s , 155 4% 15 2SR GikAik
e | ar | owae | MTRIIEE R G (ke)
T 1.128.600 | 112.86 20 20572
%_f ‘r”;; > | 6.300,000 630 600 378.000
28 ALE 2T SRR
B .2
f A A ¥ g A
i85 A5 A Allm) Coz' ; gﬁg CO, B 22
e 1. T T = 2 FATE | Gisaik
s | Al | g *ﬁ(cn:;f Ht (m‘;‘) Bl Gikeg/md) (ke)
T 49,000 49 20 98
:% 3 e
lﬁ #A4 | 90 403,200 40.32 300 12,096
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29 L)Y 9P RAE

B AT
B-% %- P

e 3

. A H # Ai(m’) H =5 4% CO, 7% £
— CO, Hz & LT
N 3= =gt *
e | wa | e | MERRIEEII] Giggmy | OO
gy 13,120,000 | 1312 20 26,240
o E"?; 1 1,253,500 | 125.35 900 112,815
%10 L L E ) EF 10 LR E
e Vs ) Y
e S 4 AiGm) FERA ] co, A
— CO, HZE T
N 1= = gt *
e | ay | owae | MTRI TR Giggn) | O
¥ 777,000 77.7 20 1,554
X 3 2 - %
5% Fi;%k 3 1,020,000 102 900 91,800
11 ALRE)%EF 1 ELRAE
S ol ) Y
i B3 fi Aim) Pl co,mee
—— CO;, Hz_# SN
+ 7 W =3 15 = *
e | | o | HESEIREE L G | A
T 2.900,000 290 20 5.800
* 1 A 1 15,000 1.5 300 450
*iiw “;;;f 1 14,000 14 600 840
v W | £ 4%
ig;;_ 4;’§ 2 390,000 39 300 11,700
S
?f i A 4 84,000 8.4 300 2,520
ko, | g E &
*4% %%% 3 108,000 10.8 600 6,480
E
Rt | &+ 1 22.400 224 300 672
17 E‘?ﬁ 2 30,000 3 600 1,800
o
“‘; i A 1 16,200 1.62 300 486
gii? s | 2 162,000 16.2 400 6,480
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212 AL ST RESRAE
s R
55 4 ¥ 5 5
14 RS B AL o ';]“’QZ CO, A% E
h 7 T .
1. , e | MR . Gi*Ai(k
cfE | WA |t ﬁ“}cn‘;‘;fﬁ e o B Giggmd) (ke)
T 1.177.600 | 117.76 20 23552
"ﬁfﬁ zf 2 162,000 16.2 400 6,480
LEE | BEA | 2 42.000 42 300 1.260
3 >
R g *ﬁf | 24,000 2.1 400 840
%13 LU EF 3L RRE
B .2
& é z £+ A E /f'_ -~
o R H M) o mas | comTE
1= = £+ 4= =g 2 R CA S
e | | e | MERECIEEL T Giggney | OO
T 1,058,000 105.8 20 2.116
"ﬁf*% zf 3 81,000 8.1 400 3.240
%3 =
;J‘ f 2 24,000 2.4 400 960
wEE | EA | 2 32.400 304 300 972
214 AL )3 48R
e D
55 5 A § g 4
184 AR A Al co ';]“"QZ CO, AL
. , 15 & 155 2SR Gi*Aik
e | wa | wae| IO BEEE Giggm) (@)
T 1145400 | 114.54 20 22908
5 | .
}f’ #A | 60 | 294000 29.4 300 8.820
%fﬁ ”";; 1| 3.150,000 315 600 189,000
Flip | EA 1 22,400 2.24 300 672
2 4 5@;; 2 100.800 10.08 900 9.072
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215 KLRE ST 15 R RAE
D N o
%ﬁ AR A Ai(m) ol o, mes
— CO, Hz_# RN
1= - gk 1= - gk & *
e | ara | wae | MTRI D SE T Gy | A
T 1087900 108.79 20 21758
*?;“ - ;ﬂ”“ 25 45000 45 20 90
i E;;;f 1 1253500 125.35 900 112815
216 L L) SF 6L RAE
GRS e . -
%ﬁ 485 A Af(m) FESH ) co,mee
—— CO, HZ%E AR
= T =< T *
e | ) | opae | BESEC VBT AR G | O
T 1100800 110.08 20 2201.6
i6 A E;;;f' 5 288000 288 900 25920
217 LB ST 1T HERRAEE
EREA e ) .
%ﬁ A5 # Ai(m’) H -5 O, %
— CO, Hz# AR
N . B o f | #HF G M - 2 Gi*Ai(kg)
s Pl ;-‘
e 7 | R (sz) (mz) Gi(kg/m?)
T 989000 98.9 20 1978
%18 A L) SF IS LR
GRS e ) .
%ﬁ A% # Ai(m?) H g ff O, H % §
— CO, HzZ# AN
+=-m 42 + 7 m *
e | wn e | MTRIEE I Giggn) | A
T 1070700 | 107.07 20 21414
_ B
i6 A i;%t 5 288000 28.8 900 25920
_ ¢ ?&%} 30 20000 2 20 40
R ';*:;ﬂ“ 50 30000 3 20 60

i



Journal of Health and Care Science

Vol.1 No.l
) ¥
B e el 40 25000 2.5 20 50
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A ;;:“ ?:Eﬂ 20 15000 15 20 30
219 LU EF 9L RAE
B e .
55 A A H g A
184 FAR G A Alm) co ';]“'gl CO, AL
| BEo | BE o ft 2750 | Gi*Aikg)
& s Sk A ;:\
- #g 4 TR #ic (emd) () Gi(kg/m”)
B 1145400 114.54 20 2290.8
* 1 i 2 1350000 135 600 81000
f 3PN
Fl4p E A 1 22400 2.24 300 672
2 E"‘E;; 2 100800 10.08 900 9072
= ;
‘i,, E A 3 48600 4.86 300 1458
20 LR EF 20D RERE
B 2
E AR A ¥
4 AR A AlG) o mas | COATE
o , e f | #H5e f . o | Gi*Ai(kg)
z K % k
- A 47 2] TR (cm?) (m?) Gi(kg/m®)
Py 35400 3.54 20 70.8
221 AL EF 21 PR
A 2
A é - j—_ A E /i -
5847 s f# Ai(m’) COzI ; f& CO, A% E
o , e f | #H5e f . o | Gi*Ai(kg)
2 XA % k
rfﬁ— | R (sz) (mz) Gi( g/ m”)
Py 43200 4.32 20 86.4
fe %% 3
“[j: j.:f 13 11700 1.17 20 234
40
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%22 FLLR)EF 22ESRAE
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$-% %P

R

46 5 # Ai(m’ H 5
347 AR A Ai(m’) cdéﬁi CO, AL
. _ , PESE B ca . 2= | GitAike)
z 5 3 k
- - 53 1SS (sz) (mz) Gi(kg/m”)
i 250000 25 20 500
) ST
”lf; * fﬂf 12 10800 1.08 20 21.6
£23 RLE) ST S RAE
B4 2
FH 5 A H 5
i AL A Al) Cdﬁﬁi CO, A% F
| B f | B f 275 | GirAike)
z ey 3 Gi(kg/
- - %34l S S (sz) (mz) i(kg/m”)
Py 250000 25 20 500
724 KL EF 24 L RBRE
o4 2
FH 5 A H 5
14 A A Al) cdéﬁi CO, A% E
. B , et | e f 2SR GirAike)
z 5 3 Gi(kg/
- %3 i (sz) (mz) i(kg/m”)
* L 32 42240000 4224 900 3801600
Fion g+
ey | BES 4 5014000 501.4 900 451260
g+~ '
= Fg ﬁ: =
3R o 4 5014000 501.4 900 451260
£025 REFR)ET 1L RRE
*—EI—-—&:\‘ L - = : 2 I8 T '+ 2 R
1847 i e f# Ai(m”) H >0 f CO, H =z &
— CO,Hz & | Gi*Aikg)
R , , B M | B M : P .
& A Plea-l| %\ ﬁ
PR R | R (e () Gi(kg/m®) R
T EE 8 2000000 200 900 180,000
A B | A 2 300000 30 900 27,000
X2
g_#m EE 3 750000 75 900 67,500
J;.i? L&A 2 500000 50 900 45,000
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S f"%% B/ A 1 160000 16 600 9,600
A N 119 237225 23.7225 300 7,117
1 1‘% A 122 109812 10.9812 300 3,294
326 AR EF2HEDREAE
‘f_‘é‘_i"\' o - 3 . 2 s8, T '+ =] =~ EL
i e fif Ai(m”) Hieaft |COHZTE
4
— CO, A zE Gi*Ai(kg)
o e . B | AE - 2 :
o 1 Pl % Gi(ke/ %ﬂ(
- - Y TRl (cm?) (m?) i(kg/m”) t
e
*E;g Flagr]| 3 750000 75 900 67,500
ﬁ 5B A& A 1 250000 25 900 22,500
<3
2 i <~ B A 2 500000 50 900 45,000
%7 X I &+ 10 1600000 160 600 96,000
XEt | &A 2 320000 32 600 19,200
BEA I & A 1 160000 16 600 9,600
- | B A 22 3520000 352 600 211,200
1 ﬁé A 94 84580 8.458 300 2,537
227 MR ST IELRAE
*:E.';i‘\‘ o - ey . 2 e T 1% =] = El
i fefam ff Ai(m") >0 f CO, HZ &
4
= CO, A% | Gi*Aitke)
- - . B e fF | BT A - 2 :
z KEA % Gi(kg/ A B
v Y TRl (sz) (mz) i(kg/m”) L
5 B | ~ & A 3 750000 75 900 67,500
BEn L EA 1 160000 16 600 9,600
EWE S 1 24700 2.47 300 741
& E% e B A 13 21000 2.1 300 630
308 ALFE| SF A RRRE
-f:é'.‘_i\‘ o - 3 . 2 I8, T '+ =] =~ EL
. A d f# Ai(m") H >0 f CO,HzZz %
%
— " CO, H =& Gi*Ai(kg)
. - #Ew | BT f - 2 ,
¢ il % k R B
oy 8 A | ki (em?) () Gi(kg/m”) ¥
W % <~ & A 4 1000000 100 900 90,000
TEW | *EFA 3 750000 75 900 67,500
LR | B A 1 160000 16 600 9,600
£ 5T PN 78 124800 12.48 300 3,744
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B 4N A L .

e 485 f Ai(m) e ff | CO,ALE
‘ —1 CO,H=zE® | Gi*Aikg)
5 - #ﬁ—%‘i %%: *‘éﬂL;ﬁkm : 2 -

7 % ol % k 7.8 S

oy 8 %3 s S (em?) s (m) Gi(kg/m”) ki
¥ <3 ,

1) <& A 3 750000 75 900 67,500

¢ 2
BN R N 2 500000 50 900 45,000
FRN <& A 8 2000000 200 900 180,000
FIF| A EF5A 1 250000 25 900 22.500
< 3

;:ﬁm SN 27 6750000 675 900 607,500
TS 2 <& A 1 250000 25 900 22,500
E ) F A 8 1280000 128 600 76,800
Bl
36 g AN 1 160000 16 600 9,600
2L /8
“';fﬁm BN 3 480000 48 600 28,800
+ 5 A

P B A 33 5280000 528 600 316,800
7 P B A 7 1120000 112 600 67,200
T L EA 5 800000 80 600 48,000
£ A T 27 237600 23.76 300 7,128
58 T 544 1572704 | 157.2704 300 47,181
# A AN 4 16100 1.61 300 483
(e A 1 4200 0.42 300 126
o N 45 324000 32.4 300 9,720
25T N 159 254964 | 25.4964 300 7,649
A8 Y % A 1 24700 2.47 300 741
e | FEA
ho ik = A5 & 1 2650 0.265 20 5

P EA Y
FoR | MRERE 2 3850 0.385 100 39
;}L;a
A3 8138355 | 813.8355 20 16,277
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230 AFR ST 6N RAE
*Ei\' * - ey : 2 P o > B
. s ft Ai(m) Hixaft | COHTE
— — — CO,HzE® | Gi*Aik
5 15 w3 . *ﬁ»;ﬁkm ﬁ% #ﬁ»’f’km %% -2 " 2E % ( g)
LA | %A | ki (em?) () Gi(kg/m®) ik
A | A 6 1500000 150 900 135,000
Ak | L&A 7 1750000 175 900 157,500
IR K 1 250000 25 900 22,500
mt | B A 3 480000 48 600 28,800
REA | ) EA 1 160000 16 600 9,600
T E A 1 2820 0.282 300 85
R A 28 78960 7.896 300 2,369
AR | EA 53 1886800 188.68 300 56,604
BT | EA 14 73500 7.35 300 2,205
BET| O EA 5 3750 0.375 300 113
X2 Ay
» ii =g A 76 105395 10.5395 300 3,162
431 MFRE)EF THLRME
*—‘E‘L;‘:\‘ L - '+ . 2 I8 T 2 El
o fefi o fif Ai(m”) H o f CO, Hlz &
— CO, Hl =& Gi*Ai(kg)
1= = g4 1= = 4+
e | w | e | MEREOEESHE Giaen') | e
imA | B A 4 1000000 100 900 90,000
B ez
ﬁfﬁf ) EF A 3 480000 48 600 28,800
/ S N
mt | A A 4 640000 64 600 38,400
ES .
f; i# 2 12000 12 300 360
432 AMFR) ST SEREAE
%Eik o - =9 . 2 I8 T '+ =] =~ EL
ik e ff Ail(m”) H >0 f CO, Hz &
=" — — CO, Bz 8 | Gi*Ai(kg)
ci | owa | e ﬁi’jﬂ;fﬁ B o | Gikgm) b e
Bei | &4 1 250000 25 900 22,500
~ 3
N AR RN 3 750000 75 900 67,500
R | ~FA 19 4750000 475 900 427,500
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B AT
B-% %- P

ZHEH| &R | 5T 14250000 1425 900 1,282,500
A X F A 1 250000 25 900 22,500
kg A | 2B A 1 250000 25 900 22,500
?ég{ L&A 10 160000 16 600 9,600
BoAH | B A 16 87360 8.736 300 2,621
Fltp B A 183 1154364 | 115.4364 300 34,631
HEind | g A 37 74688 7.4688 300 2,241
¥ 61565846 | 6156.5846 20 123,132
.33 MR ZF IFEPLRAE
% A% # Ai(m’) Higf |CO,HAZLE
=F CO,Az& | Gi*Aikg)
. - ; K5 ® 7 o fh : 2 :
? gl K k *
oy #g A 7.8 () () Gi(kg/m®) i
wAh | A FA| 10 2500000 250 900 225,000
ZHEM|AEA | 13 3250000 325 900 292,500

%34 Hx%8 CO,H 2

A% P (kg/m’)

EUE T CO, A% E A% E B (kg/m’)
B B S B 500
FEEF 1% 300
PERE ez 2 A0 400

($iE R fRHIER £ P 2007)
035 AR COp # e — RITP 2
# CO, 2§ A 5k ag CO #* 2 & B
=l (F2M) | FEFO) | (2 COy4) | (kg COY7)
1990 110,851 2.10% 5.5 0.0207
1991 119,943 8.20% 5.9 0.0208
1992 128,220 6.90% 6.2 0.0206
1993 137,626 7.30% 6.6 0.0207
1994 145,669 5.80% 6.9 0.0204
1995 153,176 5.20% 7.2 0.0201
1996 161,624 5.50% 7.6 0.0200
1997 174,024 7.70% 8.1 0.0202
1998 185,403 6.50% 8.5 0.0206
1999 195,384 5.40% 8.9 0.0205
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2000 215,488 10.30% 9.7 0.0214
2001 219,855 2.00% 9.9 0.0223
2002 227,836 3.60% 10.2 0.0226
2003 237,213 4.10% 10.5 0.0227
2004 245,303 3.40% 10.9 0.0221
2005 251,699 2.60% 11.1 0.0217
2006 259,265 3.00% 11.4 0.0212
2007 262,787 1.40% 11.5 0.0203
2008 252,042 -4.10% 11.0 0.0193
2009 239,615 -5.00% 10.4 0.0187
311 1990~2009 & Wl g CO, g & T35 £ F 4.1% o .3‘}‘.5’3‘?\%’3 A B I 2010.07)
%36 LLE] 2 AR A S RS
P IAY A L ) AT |
AE 5 19,887 m’ 34,296.7542 m’
P Nt SRR
4.0, 7% 2 6,738,081.9 kg 5,754,133 kg
RS RF I 1.154092527 1.004947221
e R R AR 7,776,369.965 kg 5,782,599.8 kg
CO, H % ¥ 194.41 wg/ & 144.57 /&
FERE G COy B T

B 5 & (TCO) 3,349,575 kg 5,723,807.445 kg

fF4E T yapgn § 1,177.55 /& 2,265.79 wE/&
Ay CO,HZTE
FOVINPSR 16.51% 6.38%
~
~
Bl1 5k LR] 2 AR =8 R
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