Bo RJR 2 g - RALRCF 1AL B

Flezd
£ 2
ERAEEE T » MG REBEEINE - SEEHER = REENHER 8R4 - B RTIRE

IR R 20404 FR A BOF B PRI 2 B AR » Hrh B HU/KFE I E TAZ BT K & il
Z— o KRWFELAVUSREL 4305 TAZ Fofol] » JEFH PCCES 247 » 77 A DAGSETIE B R TP B IRF
Z TIHHE R GECAH B RGN E - WS IR ER S < TIEHR R SRS - i
FeAE BN TAZBRFEI & i s 2 9 K2 10kgflem> TR BE 1 5 AFRELE ik 10%
A AT TR IR HE R R0 6.5% o BLAh » AIHFTE R /KA TAZEN 73 TIRAEIERY PCCES &
WHE  EEA TIH - EREME K EIRBHABCETIRPEES R » IR E iR BER GRS
FEARRE » HIRERRGEILE Y - AN IRA RIS TR R -

(Mgt @ s~ AP I R k)

Managing Carbon Emissions in Irrigation and Drainage
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ABSTRACT

Global climate change intensified extreme weather events, leading to stricter international regulations
on greenhouse gas emissions. Taiwan’s Ministry of Agriculture set a goal to achieve net-zero emissions
by 2040, with the improvement of agricultural water conservancy facilities identified as one of the key
mitigation policies. The study used the Sizhangli Irrigation Canal Improvement Project as a case study
and applied the PCCES system to estimate carbon emissions at both the design and completion stages
using the emission coefficient method based on the quantities of construction items. Carbon reduction
strategies were proposed for items with higher emission levels. The results show that the construction
item with the highest carbon emissions is the 210 kgf/cm? ready-mixed concrete. A 10% substitution
with fly ash and slag powder is estimated to reduce the project’s total carbon emissions by 6.5%.
Moreover, the study found that certain construction items in irrigation and drainage engineering cannot

be matched with existing items in the PCCES database, and the calculation must rely on the
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expenditure-based carbon emission factor, which potentially causes estimation errors. Addressing this

issue in the future would greatly improve the accuracy of carbon emission assessments in similar

projects.

(Keywords : Carbon emissions, Carbon emission management, Carbon reduction strategy)
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Table 3 Carbon emission footprint of water
resources engineering per ten thousand

funding of investment.
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Table 4 Carbon emission footprint of soil and water conservation engineering per ten thousand
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Figure 5 Carbon reduction effects of different

proportions of fly ash and slag powder.
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Table 6 Carbon emissions calculation results.
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st 79.973] 73.987| 87%| 124.8817 1
A wHiEEedit —BEH > malE LTS 1.0 L0 . . e $ 3,000
= ilﬁl;;;;gi BEH el E T : = = BB AR 0 RS E . 00
it (IR EE B 256 ) 0587
g B e i B 1.0 1.0 0.0000 0.000 0.000 0%| § 16,138
= PRERE s B 1.0 1.0 0.0000 0.000 0.000 0% $§ 17,661
va | B R — SR RE K & 1.0 1.0 0.0000] 0.000 0.000 0%| § 31,570
5| oA A G N 1.0 L0 0.0000 0.000 0.000 0%| $ 191,518
Pl EX R0 * 1.0 L0 0.0000 0.000 0.000 0%| § 14,405
+ |BEn #* 1.0 1.0 0.0000 0.000 0.000 0%| $§ 86,921
Li(=-&) 35.828 T

ek FOTHERA(—-L )i BPASRLGNMAERIBL 5K T -

7 TR PR RS R & HAR)
Table 7 Carbon emissions calculation results.( Using the irrigation and drainage engineering budget's

carbon emission factors.)

N ER T LR et
. ESNHEE SIS T b :’g""" we TR S ,;
% WA AW MW ¥ ¥icl;§ %'é)g (mnw(z:)&rfm (10n-CO26) | (ton-COZe) rrm(sn/ :wl (%)
3
(9)X(5) W X6) (6]
el ES Bl |
15 |)% 42 48 4 49 130*80cm @ 5.0 5.0 0.5206 0.109 0.109] 0.1%] $ 2,100
16 |eaBd 3k s o 46 TR iE M? 1,540.0 | 1,540.0 0.5206 1.603 1.603 1.9%| $ 30800
17 |shm sl e M 578.0 578.0 0.5206 0.150 0.150] 0.2%| s 2890
19 |4 m BB ERA Ed 1.0 1.0 0.5206 0.953 0.953) 1.1%| § 18300
20 | kAR % B EH > AR 0 150x4mm M 35.0 35.0 0.5206 0.164 0.164 0.2%| $  3.150
22 |#tAs L4t M 44.0 44.0 0.5206 0.046 0.046) 0.1%] s 880
23 |mEmt@i o Bsem B@tIE & M 24.0 24.0 0.5206 0.050 0.050] 0.1%| s 960
24 | & 7 € 12 421724 (89 B SM AR & B ) % 8.0 8.0 0.5206 1.999 1.999 2.4%| $ 38,400
25 |kt ml & 0 MAk ES 1.0 1.0 0.5206 0.561 0.561 0.7%| $ 10,780
26 |48 T By Sk KA ¥ B E 1.0 1.0 0.5206 0.469 0.469| 0.6%| $  9.000
27 |3"PVCHASE ES 1.0 - 0.5206 0.071 0.000) 0.0%]$ 1,360
28 | F MR E B % 1.0 1.0 0.5206 0.104 0.104 0.1%] $ 2,000
29 | BB EEAE Ed 1.0 1.0 0.5206 0.104 0.104 0.1%] $ 2,000
30 | 4738 4 06 8 =, 1.0 1.0 0.5206 4.515 4515 5.3%| $ 86727
3 |E& TRLETHRAL TRETR & 1.0 ] 0.5206 0.208 0.208| 0.2%| $  4.000
it 11.107 11.036]  13.0%| 21.338%7T
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