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ABSTRACT

Due to climate change, water shortages and water-related disasters will be serious. Since the damage and
frequency of drought are increasing, the importance of water resource management technology is increasing. In this
study, we analyzed the amount of greenhouse gas and the environmental impact caused by the production and
operation system technologies of movable weir among various water resource management technologies. The
research subjects were air inflatable rubber dams widely used in rivers and upright type rubber dams, which are
an improvement on the existing rubber type. Each type of dam was studied at sizes of 1,500Hx10,000L mm and
3,000H%20,000L mm, and the two types and two sizes were compared and analyzed. Using life cycle assessment,
we examined the environmental impacts using the amount of electricity required for operation and the
discretionary amount required for production. In the ’1,500Hx10,000L’ dams, the global warming indexes were
9.35E+04 kg COs-eq. for upright type and 7.36E+04kg COs-eq. for inflatable type. At size of ’3,000Hx20,000L’ the
global warming indexes were 9.09E+05 kg COs-eq. for upright type and 1.07E+06 kg CO:-eq. for inflatable type.
Analysis of the life cycle environmental impact showed that the environmental impact of the air inflatable rubber
dam was reduced by 39.8% at “1,500Hx10,000L" compared to the larger size. At the larger '3000H=20,000L' size, the
upright dam showed a 10.1% smaller impact than the air inflatable rubber dam. Selection of water resource
management system should consider climate change, not only management purpose and cost. Additional studies
and improvements on rubber dam systems should be made.

Key words: Greenhouse Gases, , Water Management, LCA (Life Cycle Assessment), Air Inflatable Rubber Dam, Upright
Type Rubber Dam

4 9 Rstet whdd o) gl =Rt W (Cryosphere)
o] Hgje} ofo] W s A, ST 7L EY

AAQIT 374 9 Aldatel ofat 71Tk e 0F 2ol vk A A fEwe] vk SO A4S AYshy

Lo

= gaAZ]al gi7] S ohlERaE S7HA ARt
£ dorja glew, uoRRt A7 EAstar Qlok
IPCC (Intergovernmental Panel on Climate Change) |42} H
JAe] =™ 1906\ 35E] 2005A7FA] A|FREHEL=7E oF
0.74T A3t on], Mo 7% sEie] wal, tjy] Zo] 4
71 S7F= QIeh SRt AP A Nl S7%, A ##

AckD

7|58} tis mEl AR A Basolde % 1
E3ZE 7o) Al 28, T Al 7IRE enf ol 5
7FE ZoR AAstal glom, 21417] FRtelle S2uetE
HISESt] 9= A9 shfEfol 10~30% o o=
A &3kaL k. p-2lueke] - 2~3 vtk 2|94 7o)

S
S

' Corresponding author: parkihak@naver.com (#201, College of Engineering BLDG No.1, 17, Wauan-gil, Bongdam-eup, Hwaseong-si,

Gyeonggi-do, (18323), Korea Tel: 031-220-2146)

Received August 31, 2018 / Revised September 17, 2018 1st, October 8, 2018 2nd / Accepted October 22, 2018

http://www.ekscc.re.kr


https://crossmark.crossref.org/dialog/?doi=10.15531/KSCCR.2018.9.4.319&domain=http://ekscc.re.kr/&uri_scheme=http:&cm_version=v1.5

320 aedl g

T
=
T

PS) grow, Z)Ee] e S ATt Askg

o AFgEHE AL AR oA FA et AEHE

£ szolglont, ol Ayt 24

FEAT} olojdl AR A HlEsE ofe] X o]
p-Se)

P T BEES AL 5 /RO QB BEE

> o
e
il

)

T
i
%
e
e,
ftlo
M,

1B
=]
i

o X e
>~ do

Im
i
i
o
=
:lﬁ

2l
7 Foot /MR 5O BEA| W ek A Sl wE
e SAple) g

P4 glek

i)
fo
a
o
oy
o
o)
et

B gdolA] B4 el Aya IR ol b1 g9t
s 2goEA 7)E 577
L 7)gsto] pulstel 1%
x4 71 B oz} 3
yol fxzkel, A4-8e 3
B R RN B
7] 59 fAL AR
ol ER BAIS 1A
sk 27) B AX2HY

= Wi

o
of
>.
9
o
=2
S
il
E
_C?L
=
30,

i
>~
b
N,
)
oo
filo
N
3
QL
)
SL
r

4
ukit)
5]
o
©
4
4o
_[ a
I
=)
3
i
5]
oX r
1o
Jo

K

e

In

2
N
=

S~

o
L)

=

50
T+
&

o}
i
A
f‘?‘%

;

AT}
o
[m
i

o

o
flo
1o
_?1'4
2
=

oX X o

18

N
T 2
ot
k1
o
o
E
Lo
of
N
il
mII

21Uy IHEHE V)E 71490 3ok IRR ey
B 9o A" mdL Mx|5l= S&R GATE (Steel & Rubber
GATE Dam)E &3t Fo|ct. T8t 7|9 ufAQl 1A

Wt} AX|7} golstet. 7|2 7
ol AHglo] grort Hol A
A, A4 ol i, W]
Z7¥1aL Qlek. w5 49 1
AR Sk ApEbAl A, 31
g

Sh= W4lahE WAIsh WA

&
N
B

(o]
:
re
A
2
B

H

rir —l.E
o rlr ot
& N
rg
ox.
of»

b

ro
:%’s
4

il
ol
2
i
m (-
oo
e
N
I
o]
ol

.

U4 AFE Ve AR 375 ARSSHER =
A] (o) XX

4l
2 sto] AAAR] FAM] A 8lo] "otk whabA 0~90°7k
A 7190] 7hsdt A Hd R Ve Agote] AQF=
RS ARehal At 712 ARE B8l AA SARIE
T E08 & 4 ok

FOFA] 31¥LE o] 1AL 500Hx5,000L (mm)EiE] 3,000Hx
60,000 (mm)7}<]0]u TLEEA|S] EA 9~13mm, HA R
7 AW 100 KN/moA] 400 kKN/m o]4He] 5122 7

1) Korea Environment Institute, 2010

2) The Export-Import Bank of Korea, 2014
3) DAEDOENTEC, 2017

4) DAEDOENTEC, 2017

Journal of Climate Change Research 2018, Vol. 9, No. 4



7|=H3t thes flgt 1F

d 4= Qloh A A2 FEA|, HEAH, HtE &
o|E, S EolE, PTHEER HEo] glom A
EPDMI%:, STS304, GCD5000|t}. AQEe ZrlolsA
H|e} A|ojdH], 224 FollA] ARG-E|o|A|H, JLEH O] 514
HZ 6~24 kWh7} A%t}

YUY IFEO] 1AL 500Hx5,000L  (mm)iiE]
3,000H%60,000L (mm)7}2] Fole} Ao|=2 AA| - Hx] ks
sh, F9A] AR AP = AR EIQIE AEA] T4l
AEfdS ARgStE A"nEe] F7= 10~20 mmo|H,
HAE 7= 100 kKN/moj|A] 400 kN/m o]Ayo & F9kAl 11
FHOL Uit A8 -2 6~20 kWhE FebA] at R o}
Aol wef AolE Helr

21y AR EeL 7]E oM R RO ] AR 4
Zo| AT XYY LHEI7L FUA] ] A 48E o
oA ARG = sttt FA o] 2S5 Ao
Zox|ut, A o] F77F Adufdo] FrbeHA AgEH
oAz FUA] AFRTF AA| ARGE|ofZIT) b 2hE 9
At - A2l WA flef 2F AR | B/ whet m&o] tf
27] ol A FRE HHoR ol nRHE AMESH
ZRIA o thgk Aol e Fastct. sRARE dAf 7]t
2 Qlsto] & ALt & Ado] WAgstaL glis dAIA 5=
A Eet ARG o] o] obd 7| SHSkE vlReE 8
d BN AR AAS AAsfjof gtk 2 AqtellA=
ZF RO 49 HEsk) B9 A RS B4k, Ak
ShHEE ofue} 7| S HIlof| FEAoR gt 4
Aol A Qlaf| 7F 1 H o) S ks B4 skaA} vk

3. Al

3.1 giel

B AT 712 skl ASEE Qs B M
of 9% IR Axe LU B4 HILE B v
3BT B4 WAk 7 A o) XS ¢
o ST} S0 W A7) AMgS ol gstel At
A7t 7)Ee B BASIT.

N

AIABIE STl AFOIL A4S o] A, 44,
At el mjape] At SR 7H mefste] £4]
o] o]0l o} gk, SIA|YF £ Aol EE AAEe)
At o) WARRE A2g AAR Agstel EAshock
Ay BEEAAL 2 IRHO] e A A
Hejere o] gate] HASIGIth Auby Gapdvt WS o

3.2 AA™- BA

AR = A B AR ATA L FTA, )
7IGAR A v o AL 2 Atol A A8t A4
BAE aFEe] At 7Rt} H7] GAE AlLlgt
A S
2] FA|, g AA, oT 5 ohgsh A} Easte] &9
Zoln, NFRE EIRE At ZE A9 ZF Utdgto]
tt=27] giszol #H7]of gk dloly o] A7 Slrk
A YE AFEe; FoA] IR A wet FUgh 7
T (H9 7|9y =E)S 7HAar St Bl o A
1,500Hx10,000L (mm), 3,000Hx20,000L (mm)& = 74|
Zou], 7} IREZ Azt & 2 dAA 10d e AL
et

£ Aol oA )5S mRRe| Ag %
i, 7] @9l AR 1719 ARt golaL, 7| B

IFH 17]o]th

o= A AR B8 Aol AR E et

0

O

[e)
Sodo

i
o

|

[

Raw Material collection Production st
And processing stage roduction Stage
EPDM Rubber - STS Rubber Dam
Collection/Processing Production
Rubber Dam ‘ System Bound:
. - | stem Boundar)
Production l m l - 4
Raw Material collection v .
And processing stage Operation Stage Operation Stage
Raw water collection Securing Water Small Hydropower
|And Electricity Production
Rubber Dam ] I
Operation W
= AT

Recycling ahd Disposal
Stage

Rubber Dam
Disassembly

Fig. 1. System boundary.
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Table 1. Life Cycle Assessment Characterization result
. Upright Type Air Inflatable Upright Type Air Inflatable
Env1ronmenta(lUII$§)act Category Rubber Dam Rubber Dam Rubber Dam Rubber Dam
(1,500%10,000) (1,500%10,000) (3,000%20,000) (3,000%20,000)
Abiotic Depletion Potential 6.32E+02 6.73E+02 3.32E+03 3.92E+03
(I/yr)
Acidification Potential 2.50E+02 2.99E+02 1.58E+03 1.89E+03
(kg SO»-eq.)
Eutrophication Potential 3.61E+01 3.47E+01 2.89E+02 3.41E+02
(kg POs"-eq.)
Global Warming Potential 9.35E+04 7.36E+04 9.09E+05 1.07E+06
(kg COs-eq.)
Human Toxicity Potential
TTE+04 1.45E+04 5.59E+04 1.56E+04
(kg 1,4 DCB-eq.) 77 i
Ozone layer depletion Potential
2.15E-02 8.83E-03 1.46E-02 6.17E-03
(kg CFC 11-eq.)
Photochemical Ozone Creation 7.90E+01 1.06E+02 6.30E+02 7.63E+02
Potential (kg ethylene-eq.)
Terrestric Ecotoxicity Potential
247E+01 1.22E+00 1.84E+01 3.57E+00
(kg 1,4 DCB-eq.)

Global Warming Potential(GWP)

1.00E+05
8.00E+04
6.00E+04
4.00E+04

2.00E+04

0.00E+00 +~ v
Upright Type Rubber Dam Air Inflatable Rubber Dam
(1,500 x 10,000) (1,500 x 10,000)

Fig. 2. GHG Emissions from Rubber Dam (1,500Hx10,000L).
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Fig. 3. GHG Emissions from Rubber Dam (3,000Hx20,000L).
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Life Cycle Assessment Weighting Result
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Fig. 4. Life Cycle Assessment Weighting result.
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