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A Study on Evaluation Method for Structural Suitability of Constructed
Wetlands in Dam Reservoirs as an Ecological Water Purification System

Bahn, Gwon-Soo

Senior Manager, Dept. of Water Environmental Management, K-water

ABSTRACT

Many constructed wetlands have been installed in dam reservoirs nationwide for ecological purification of watershed
pollutants, but aging and reduced efficiency are becoming issues. To improve the management of constructed wetlands,
an objective evaluation of structural suitability is required. This study evaluated 39 constructed wetlands of 15 dams. First,
through fogus group interview(FGI), survey analysis, and analytic hierarchy process(AHP), eight evaluation items in the
physical and vegetative aspects were selected and the evaluation criteria applied with weights were prepared. Second, as
a result of the structural suitability evaluation, the average score of the overall constructed wetlands was 80.8, with 10
sites rated as ‘good grade(91~100), 22 sites rated as ‘normal grade(71~90)’ and 7 sites rated as ‘poor grade(70 or less)’.
The average score of physical structure evaluation was 52.6, with 14 sites rated as ‘good’, 21 sites as ‘normal’ and 4
sites as ‘poor’. The suitability of location was good level in most constructed wetlands, but the water supply system, depth
of water, ratio of length-to-width, and slope of flow channel were evaluated as ‘normal’ or less in constructed wetlands
of 50% or more. Therefore, it was found that overall improvement was necessary for stable flow supply and flow improvement
in the constructed wetland. The average score of vegetative structure evaluation was 28.2, and about 84% of them were
identified as ‘normal’ or lower. As a result of analyzing the Spearman’s correlation coefficient between the physical structure
evaluation score and the vegetation structure evaluation score, there was a significant correlation(r = 0.728, p < 0.001),
and it was found that each evaluation factor also influences each other. As a result of the case review of 6 constructed
wetlands, the appropriateness of the evaluation results was confirmed, and it was found that the location, flow rate supply,
and type of wetland had a great influence on the efficiency and operation of the wetland. Through this study, it will be
possible to derive structural weaknesses of constructed wetlands in dam reservoirs as a nature-based solution, to prepare
types and practical alternatives for improved management of each constructed wetland in the future, and to contribute to
enhancing various environmental functions.
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FAol: AHPES], Te9IZ L W FL G2, 7B, o]

1. M2 FAE FAE FEAAL 879 7es FASH=H 3
Ak A5 sl ghom FAde 2d, EFRA Y BA,
Fgel slold 2B wEAY, AR, WEFE So 7te A=A Ak 7 ol 7ol MY EA Y] dT}
43 deddst bEA nHeddS ol Sas0] # FA Q17 718Ee] FH FAaEA 71%%E 7HITH Adamus
HAsH I - viEEo] A7) AFoE ofHth A AA and Stockwell, 1993). £A1¢] T7+ AGFA, HAFA, 24
o) 713Wsl= 739 g8 Wl 2 9aS n)xX 7 $39) FA, 2283 9F5A (constructed wetland) 2 7 4 A&
= W3l %8 (Mendlik and Gobiet, 2016), o213t &4} ) (Gerberg ef al, 1996) SlE5A= AAA5A 9] thFst 715
v HFHY #edd ouEs Hatal th(Park ef 4l AN FEAS 75s Zstete] AR 2T FAE
2019). AL oM FE ety FET w9 R R lsE
Wl ME 71 Fust 9 Ag7x Hh Sl wheh fo 3] Aeehs H4 02 1960t e w53 FyolA] X, &9
AAo] HoAHNA vHeHd A FHOE MY 9l so] SIeHEPA, 2000).
EHMOE 2020: Hong ef al, 2021). froolA AH T 714 A3AF ASWFFA 712324 W2 ol AA] F4)
a7, sadd fFEE v HdE AR A T 9 25003t o] T 2003 =Tt IFFAR A FAH
7‘*1 I ] S1gk i o® AA7]9kNH (nature-based solutions) A T %k 3% AL AASAL THMOE, 2015). © A5 9]
o] F2AJo] FOMIAL glom o] Ao FA|o} sy Fgst 8o 5 e ddeE Qg E v e
2 a-lze o] F8AE Y Atk(Jobin ef al, 2004: o] ot F& | FFIH FUFE TR AFFA A

O

Dwire and Lowrance, 2006; Bahn and An, 2020). $A), ¥ | &asHA o] FAA Stk iLlH"ﬂH Y ALA U dFEA

gL 349 I3 xE %”%@Oi M gray infrastructure= = 20099 7)1FE A=FHOE oF 90of7f o)Ato] ZAH AoE
HBIY o AL H]402 MUIAE AlYsiiA o & AAE A A0 (YSRWMC, 2009) o] 32 = 7} FAlol] Tk &
BE & 9ls T3 =e) /‘V\E“O]"/}(Browder et al, 2019). 3], 9L AFAE At Yy tEAY 9 859 A
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Figure 1. Location of constructed wetlands for this study

Legend: The name of the constructed wetland was written by adding a

number to the initial of the dam name.
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Figure 2. Research process
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Table 1. Characteristics of respondents

Category Number of respondents

Man 17

Sex
‘Woman 8
Design 4
Work Research 8
Public institutions 13
Landscape, eco-restoration 14
Environment 8

Major
Biology, ecology 2
Etc. 1
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Table 2. Characteristics of the constructed wetlands sites in this study

Characteristics of wetland

. Constructed
Basin Dam Name of wetland year T Watershed Wetland Water treatment HRT(hr)
ype area(ha) area(ha) quantity( ni/day)
GN-1 FWS 304.0 1.0 7482 17.0
Han Gunnam 2011
fiver GN-2 FWS 304.0 14 6,410 24.0
Hoengseong HS 2011 FWS 580.0 04 ND ND
Geumn DC-1 2004 FWS 3,691.2 13 12,000 12.0
) Daecheong
nver DC-2 2011 FWS 1,702.4 35 18,000 480
Juam JA 2001 FWS 1,8485 0.2 30 ND
JH-1 FWS 3,320.9 12 10,556 329
Yeﬁ:ifa“ Jangheung JH-2 2003 FWS 15945 08 16,910 %5
JH-3 FWS 5,697.0 13 11,536 29.0
Pyungrim PR 2007 FWS 8,165.5 34 8,000 ND
YJ-1 FWS 1,496.2 04 40,600 12.0
Yeongju YJ-2 2016 FWS 3494.1 0.2 1,068 12.0
YJ-3 FWS 5821.7 0.1 1,038 12.0
SD-1 FWS 82,104.9 0.3 2,309 24.0
Seongduk 2014
SD-2 FWS 82,104.9 0.6 2,291 24.0
BH-1 FWS 35,7479 0.1 739 6.0
BH-2 FWS 35,7479 0.1 590 40
Bohyeonsan 2014
BH-3 FWS 35,7479 0.1 809 7.0
BH-4 FWS 35,7479 0.7 4,216 11.0
KB-1 FWS 449724 2.5 29,376 12.0
KB-2 FWS 44,9724 0.2 691 24.0
KB-3 FWS 44,9724 0.2 691 -
Gimcheon Buhang 2014
KB-4 FWS 44,9724 0.2 605 24.0
KB-5 FWS 44,9724 0.7 2,074 24.0
Ni{iorng KB-6 FWS 449724 07 2074 ND
GW-1 2010 FWS 17,190.4 0.3 ND ND
GW-2 FWS 17,190.4 0.2 ND ND
Gunwi dam GW-3 FWS 17,190.4 0.2 ND ND
GW-4 2011 FWS 171904 0.2 ND ND
GW-5 FWS 17,190.4 0.1 ND ND
YC-1 FWS 62.5 0.4 15,552 6.5
YC-2 FWS 62.5 18 16,416 35.0
Yeoncho 2006
YC-3 FWS 62.5 0.6 7776 370
YC-4 FWS 62.5 0.2 7776 15.0
DG-1 FWS 241.0 04 1,032 24.0
Daegok DG-2 2005 FWS 241.0 15 6,362 24.0
DG-3 FWS 241.0 2.3 8,786 24.0
Hapcheon HC 2001 FWS 3,625.3 0.1 150 36.0
Namgang NG 1997 FWS 4,59.6 0.1 15 96.0

28 st2xzskE|R| M| 50 25 (20224 42)
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Table 2. Continued
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. Name of Characteristics of wetland
B: D
asin am wetland Composition of flow system Dominant vegetation
~ -~ Pennisetum alopecuroides, Typha Orientalls, Phragmites australis.
Gunnam GN-1 SOSPI>W=SPZ-R Miscanthus sinensis
Han ~ - Phragmites australis, Salix gracilistyla, Miscanthus sacchariflorus,
river GN-2 SOSPI-WoSPZoR Pennisetum alopecuroides, Lythrum salicaria
R Phragmites australis, Iris ensata, Phalaris arundinacea, Hemerocallis
Hoengseong HS S, AW=W=R fulva, Typha orientalis, Lythrum salicaria, Oenanthe javanica
2 Fhragmites australis, Typha angustifolia, Oenanthe javanica, Fersicaria
Geumn DC-1 S, STW=SP-W=R thunbergii, Acorus calamus, Salix gracilistyla, Miscanthus sacchariflorus
: Daecheong ] Phragmites australis, Iris ensata, Iris pseudacorus, Nymphoides
e DC-2 STW, MW—EP;IWE%V_)SW_)PW peltatum, Phragmites japonica, Typha orientalis, Nymphaea
tetragona, Miscanthus sacchariflorus, Acorus calamus
Juam JA S—>W—R Qenanthe javanica, Iris ensata, Phragmites australis, Nelumbo nucifera
JH-1 S—-SP-SW, STW—DW—R FPhragmites australis, Typha orientalis
Yeongsan Jangheung JH-2 S, STW—SP-SW—DW—R Fhragmites australis, Typha orientalis
Tver JH-3 S-SP-SW—DW—R Phragmites australis, Typha orientalis
. . Nymphaea tetragona, Typha latifolia, Iris pseudacorus, Miscanthus
Pyungrim PR SOSPIWHSPZ-R sacchariflorus, Zizania latifolia
_ QW] o~ Salix chaenomeloides, Phragmites australis, Miscanthus sacchariflorus, Iris
YJ-1 S-EPI-SW-DW-SP2—R setosa, Typha angustifolia, Nymphoides indica, Zizania latitolia
. ~ PSS Salix chaenomeloides, Salix gracilistyla, Phragmites australis Iris ensata,
Yeongiu Y2 SOEPI-SW-DW-SPZR Miscanthus sacchariflorus, Typha angustifolia, Nymphoides indica
~ L Salix chaenomeloides, Salix gracilistyla, Phragmites australis, Iris ensata,
Yi=3 SOSPI-SW=DW-SPZ=R Miscanthus sacchariflorus, Typha angustifolia, Nymphoides indica
_ QW] -~ Phragmites australis, Juncus effusus, Miscanthus sacchariflorus,
sD-1 SOSPI=SW=DW-SPZ=R Aster koraiensis, Typha angustifolia, Nymphoides indica
Seongduk Phragmites australis, Juncus effusus, Miscanthus sacchariflorus,
Sh-2 SOSPI=SW-DW=SP2-R Aster ?(arazénszs, Typ/jé angustifolia '
~ L Phragmites australis, Iris ensata, Miscanthus sacchariflorus, Typha
BH-1 S—SP1->SW—DW—-SP2—-R angustifolia
Bohyeonsan BHi-2 SOWR ND
v BH-3 S—SP1-SW—DW—-SP2—R Phragmites australis, Iris ensata, Miscanthus sacchariflorus
BH-4 SoSPISWoDWoSPoR | {Aragmites australis. Iris ensata, Miscanthus sacchaniflorus, Typha
angustifolia
KB-1 S—SPI->DW—-SW—SP2—R Phragmites australis, Acorus calamus, Salix gracilistyla
KB-2 S—SP1->DW—-SW—-SP2—R Phragmites australis, Acorus calamus, Salix gracilistyla
Gimcheon KB-3 S—HSPI-DW—HSW—SP2—R Phragmites australis, Acorus calamus, Salix gracilistyla
Buhang KB-4 S—SPI->DW—-SW—SP2—R Acorus calamus
Nakdong KB-5 S—SPI->DW—-SW—SP2—R Phragmites australis, Acorus calamus, Salix gracilistyla
river KB-6 S—SP1-DW—-SW—-SP2—R Phragmites australis, Acorus calamus, Salix gracilistyla
GW-1 S—Swale—R Salix gracilistyla
- FPhragmites australis, Typha orientalis, Miscanthus sacchariflorus,
GW-2 S=EP-WR Nymphaea tetragona
Gunwi dam - QP Phragmites australis, Typha orientalis, Miscanthus sacchariflorus,
GW-3 S-SP-W=R Nymphaea tetragona
GW-4 S—-SP-W—R Phragmites australis, Iris ensala, Miscanthus sacchariflorus
GW-5 SH>W—-R Phragmites japonica
B DT Phragmites australis, Miscanthus sacchariflorus, Iris pseudacorus,
YCl SSPoWER Typha angustifolia
- Phragmites australis, Miscanthus sacchariflorus, Iris pseudacorus,
Yeoncho YC-2 SOSP-WR Typha angustifolia
YC-3 SHWoR Phragmites australis, Miscanthus sacchariflorus, Iris pseudacorus,
Typha angustifolia
YC-4 SHWoR Phragmites australis, Miscanthus sacchariflorus, Iris pseudacorus,
Typha angustitolia
DG-1 AW-SP->W—-R Phragmites australis
Daegok DG-2 S-SP—->W—R Phragmites australis, Typha orientalis
DG-3 AW-SP—->W—R Phragmites australis, Typha orientalis
Hapcheon HC STW—W—-R Iris pseudacorus, Oenanthe javanica
Namgang NG MW—SP-SW—R Oenanthe javanica

Legend: FWS: free water surface, ND: no data, HRT: hydraulic residence time,

S:

stream, AW: agricultural waterway, STW: sewage treatment wastewater, MW: municipal wastewater, SP: settling pond, SW: shallow
wetland, DW: deep wetland, PMB: porous media box, R: reservoir,
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Goal Structural evaluation for improvement of constructed wetland management

HlerIardy Physical structure Vegetation structure

. Suitability Water Ratio Slope Number ‘ ‘
H'eﬁm’ of supply ?ﬂr of length of flow of planted Vcegf“’" Eﬁzﬁf'
location system to width channel flora fage

Figure 3. AHP model for deriving weights for structural evaluation of constructed wetland

A%

ARSI A4 T2 B WA A4 F5 A4 9%

T, AA AR S 370 QRS AT

QX AAAL olTLR| 0] FA R Ao W AA|IE
9]

e} T

=
o =
T =
ol
l—r’
N
lo 2
_?;-“3
rﬂﬁx
fr\”r‘
o:fi
A%”mm
o — XN
P.rﬂr&éémlo
8 % o
o M ==
-.fi_Jrlr
rd 5 ol
2o
< >
S = N
e USSP Su'

I m{o
ﬁ
2
lo
g
—l>
2o
=
4
g
2
o
)
=1
=
ofl ok
Eae

<l
= A
AR fFaa Al2go] HAEojob ghH(Choi ef
MOE, 2016: Kim ef al, 2021).
A FAS T e 243 fAERE
EFZ FA(0~03m) e BAo] ZE3] FHE
sttt gAY FAS AR Eg, A AEY A
THE W, F 03m =7t FrElEA
_ﬁ_g] Hl—}\g’ ?_]%LZ:;(] q.] /“_Q_,] }\]-_/_: E

279 9
P BAZE D 5 JOUE SHNEY DB, AR5

SRR

2

tlo 2
_Bi
O{N

dlo
o
=)

R oo 30

30 3F=2xZ5HIR| H| 50 25 (2022 4%)

g1, A7 1 5L 98 &2 £A4(0~03m) 50%.
Z 2m) 20% 5 Thersh

% ITHMOE, 2016), & 43¢ v 134
S [e)
[e)

m o> rlo 2
ofy
)
X =
w
% b

f
34 et
|
N
)

)

02
ol
ol

oy
tlo K

B
o
paad

2

rlo i
of>
B
:

o gy X4y e
= rg o
o>

=

g 2
=)
rr
oy Mo
N
=
o
=2
,
oxl
o
o
)Y
o

N Eb’
>
rir
el
R
)
Hu
kd
Mo
=
i
r

_0|L
=)
fo g
juics
clo
2
W
_0|L
N
Ho

0

o
o
ok
M oN
. o
2
ro{l
o
1o
)
ol
o,
N
N
z H
o
ox,
BN fole fo fuomet pz 1o

=2

i e

o

-W Hll-g gﬁ ilo

N
—_

L M o ox
1o
&2 my

ol
-
2

>

-

18 r

°

=)
olr
N

o

R o] o)

3) 2 (Short circuiting) Y AFES S

AW 2o AR FdolE ARsta 3o
= 1

P Shoig _/,: T E Zo] i Zn)

" gy oze
1
=

— oft

ox ot KU rIF H¥ ox L moh of
o
o

o fr
(i tlo oy
ol
2
ol
=)
o
2
o,

o
)
=
=2
o
o|rt
K1)
M
rlo
r_>.i
2l
)
>
it
=
)
o2
et
oflt
=
1o

FETTA S
%%:rﬂ dgs o]FojA7] 3 /2 AAEE
HEE AT JHMOE, 2016).
lﬁ *§EH74191 **iﬂ% 2 HoAlER
H2AAE 59 F
E1 737419 T

© Mo o Jr lo
Hoot ok & o

o
Ul
§
oE
do

o éé

o\-J fu

EW e

—' O_u

% 4B AL 2492 95
A4 HREE $4 ERS DT YE A4 55w )
&2 omlate] GA0IA 50% o4 A4IBe] olFol A %
S 7% S48 T2 A%o] Yor] W AYTET

L

)

=



MENM ARHSIA|EZA | H4X| Q85K X MM "ot Journal of the Korean Institute of Landscape Architecture 210

T2 A 29 TEd Aozt 2AE 4 ITHMOE, I A AAA4(0390)0] 7P #=A desen Ad
2016). (0.238)7F 71 SA veRdth A4 A9 S FA4
A AL AFFA ] AF A AR st *-15 If 71s AR Qs AAe] HE ojie} Hold mE
Bol Fuat &3 RET F YEE AT, o19F 59 A £3} 13 Al 7159 WS FLEEE T QAR Hte
ol Hastlolof I omgitt FlelE, ©IUF T T84 Atk AR FEE(0.372) & F WAR EA Jesed 44
=9 %S Welska §9s), @ 52 oprlste] AEEAY £ A&7bsd Ago] #4375 AEAAHEA F
A FAAs 715 AL HRAAHCE FA 3 S YIS RS AARE:
oA Ashs oMFESY] AAdE BElsiA AEE 4 9 BRI HE TheAe YA 7 R A TR T
THSon ef al, 2015). QA 1ER O B9 HrlolApd oA JlEXE 72 HE
slo] Abgaioin B4 72 #E gz A A4
2) AEZA 2 H7RIAME 7)E 44 (0202), F&FEF A2d"(0.146), Fr= 7ZAFE(0.109), Zol
@ AFA] U QAFEA ] P2 B7F Al FIRIAPE TEAE o) ZH)(0,089), $4(0.078) =22 YeRgTh A4 +x A4
yES A e A7) S8 deEake B8l 7 Ak Hrlolak= A4 AAX(0146). A4 FEEZ(0140), A ¢
850 digk AHP 412 Algstsith 449 37t dxpd Z(0089) =02 VRt
A Aol mhE e B Aot w2t 32 A QA A2(CR) A4 23 288 729 ATz &
o7 7t AR 7FEAE Table 33 2] 25Tk 9 HrrIRSe 7pExe] dAA v & (CR)~— 247} 0,0582,
s sk A4 e Tk dd /A A AR 011602 fo] £A 018 A AgE dHEe d8
=24 72(0625)7F A4 F2(0.375) ok =AU QdF g ZAo7 vehyith
—XH w2 iAol e, rEH 24 Sol ¥ Tad Ao W =2H F7RIAY 7EAE 243to] Table 49} 20|
A=A TEA FZ G7E 7S AT & AtelA A
EFM T2 89 R 7 A FeEE ke A 7Ze 9 xi—rx] ) o1 2&x] 29 ABA 42 %7}
I YA A44(0323) 01 7H E=A UrE}M_D% 4(0.125) ] Z3 A A <99 Ao BN W £ 28 99
7P G Ut ol W AR W TEA diFEs Al £70] Hrl7)Zolal=d] 297} gt} 7|1 v - AR 7HA

et > 9 rlr n{i i o o
(e}

3)3229] o3} HA|¢l Tz A LA AR wel T4 AR g A - & w9 (MOE, 2016) 9 AIAIE ] 3L
A A FA AIZF O ZAM fAo AloFe] Sl o Jlow | ol &R 9] AA9} SR Feo] B AT 2EE NEF
of FHHE L9 AAHQ A2 Slaf A 91719 QEHA e AE, B Aol Ast Fseht AFAoR
27g7gol AAsofor FS uEn. & FEAI2R(0230) 2 AE QlFLA o] 12 AAAS AYH R Hrtepr|o)=
FHAZ A Jehded $4 W A% B Bl s+ 27 Zmo|A §77} 9Tk
=S AH4Q 77 350 —?%iﬂ‘ﬂok SEE FH 5 A SEE Grpr|2e wH AT A AR B ] - oo
A o B e A4 guUt S8 vtk 72 (MOE, 2016)°) AAE 44 715& I E75
A Tz sk WA 1 At Y SRS WK A 2 AL £Hdle 2SS & QEE ST AR

Table 3. Relative weight by sub index

Hierarchy 1 Hierarchy 2
Category Weight Factors of appraisal Weight Final weight Ranking
Suitability of location 0.323 0.202 1
Water supply system 0.234 0.146 2
Physical structure 0.625 Depth of water 0.125 0.078 5
Ratio of length to width 0.143 0.089 4
Slope of flow channel 0175 0.109 3
Number of planted flora 0.238 0.089 3
Vegetation structure 0.375 Vegetation coverage 0372 0.140 2
Ecological health 0.390 0.146 1
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Table 4. Standard score criteria for structural evaluation of constructed wetland

Category | Weighted score if}giss;f Actors of appraisal Standard score criteria Weighted score
once/10year 100 20.2
Suitability of Areas higher than the dam’s water level” once/vear 20 162
location (frequency of flooding) v :
2 or more times/year 60 12.1
Good 100 146
Wai?]rst:fply Adequacy of weir, inlet and outlet Average 80 11.7
Poor 60 8.8
50~60% 100 78
Physical 625 Depth of water Area ratio of ihaﬂow wetlar;is(00~0.3 m) 0~50% %0 62
structure *50% or more
{30%. > 60% 60 47
2:1 or more 100 8.9
Ratlo (;fiéiggth to At least 2:17 15:1~19:1 80 71
Less than 1.5:1 60 53
05~1.0% 100 109
Sloiiaonigow 05~10%" 10~15% 80 87
{(05%, > 15% 60 6.5
>7 100 89
N“mberﬂ(‘)’rfaplanted 5~7 species” 5~6 80 71
<14 60 53
50~60% 100 14.1
Zififfrzn 375 Vegetation coverage | At least 50% of the wetland surface area” 40~50% 80 11.3
{40%, > 60% 60 85
Good 100 146
Eoological health Emergence Iﬁgﬁ;ﬁfnfpﬁi:mes and Average 80 117
Poor 60 83

Legend: 1)~6): The standard criteria and recommendations for each factor were applied in the "Manual for Installation, Management and Operation of

Non-Point Pollution Reduction Facilities; (MOE, 2016).

ssto] AeTh 7 WA 1008 VHOE S WE  F SW Azl N =W 1ENE B85 A% 94E
% R0l W 57 7 A% 54 AolE FaA HgE ek

o S9I5ES A5 10 HeS FE A5 5

W79 A5 shbe) Bl 8 B AU £ 3 olmax| mx mo}

o8 7t HrklAe EL 4 (1008), HE (803,

TE0R)OE SUA0E BrAAAT KFEF A2Y, AEA T2 W AFES BEal) ) ATEA 7
N4 A9 A%, MALGARAEL A R B 29 2o 0@ ARA W2 el B4 shkE AEEAE 47
HI5AMOE, 2016)9] B4 44 7o) Aol A EAE AFeE 8% Aud dd 2AE dan @
Rom] G4 U4 eld, ALY 29l Bel WA, wE S 2AF Aol AFEA A AT A3 3~5900] FA o
meh bl e 0BT B Wk A ASZAE AT gRedT 53 BTF A, 4 54 2 A4 9%
Bl £ BkTA Sk B Wkl Wek 9% Bk & A1 53 ol @614 U0 8] Bas z

32 skRxAsk(R| M| 50H 25 (2022 4%)
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AL Ble] et EdAE e FEEY Hae dFet N 5783 Figure 4} 7Fo] AAISIATh
gud Ut SE2 A48tk A HrRgd Tk I FEA A e Wd 80830l eH
g A&e 2F 37t A= Table 59 2om AFHA + YC-10] 9644702 713 =9tom GN-27} 61.78% & 7H3
zo| 44 SRS PBE PR AR YET BVl Wk T SRS WA BE 5RE 204 UF 5
FE(91~100%)", "BE(T1~904)", mIE(708 o5’ o= 3 B THAE 74%9] JAFEA7F BE olst 5woE H7tH
Table 5. Evaluation results for each constructed wetland
Physical structure Vegetation structure
i,fﬁjnf (riifnlg) Sub | Suitability ngle; Depth of Esgmt% Oti Slf]iiv‘)f Sub N‘;fa“:;d‘)f Vegetation | Ecological
total of location water > total . coverage health
system width channel species
GN-1 73.74(29) 49.40 16.16 8.76 468 890 10.90 24.34 712 8.46 8.76
GN-2 61.78(39) 3744 1212 8.76 4.68 534 6.54 24.34 712 8.46 8.76
HS 63.56(37) 3744 1212 8.76 468 534 6.54 2612 890 8.46 8.76
DC-1 89.00(13) 54.32 1212 14.60 780 890 10.90 34.68 890 1410 11.68
DC-2 94.16(3) 59.48 20.20 11.68 7.80 890 10.90 34.68 8.90 14.10 11.68
JA 90.60(8) 56.56 20.20 8.76 780 890 10.90 34.04 534 1410 14.60
JH-1 91.74(7) 60.62 20.20 14.60 7.80 712 10.90 3112 5.34 14.10 11.68
JH-2 90.60(8) 5948 20.20 11.68 7.80 890 10.90 3112 534 14.10 11.68
JH-3 92.48(4) 58.44 20.20 14.60 7.80 712 8.72 34.04 5.34 14.10 14.60
PR 94.18(2) 58.36 16.16 14.60 7.80 890 10.90 35.82 712 14.10 14.60
YJ-1 87.38(14) 55.52 20.20 11.68 7.80 712 8.72 31.86 8.90 11.28 11.68
YJ-2 87.38(14) 55.52 20.20 11.68 7.80 712 8.72 31.86 8.90 11.28 11.68
YJ-3 74.56(27) 4844 20.20 11.68 468 534 6.54 26.12 890 8.46 8.76
SD-1 86.96(16) 56.88 20.20 14.60 6.24 712 8.72 30.08 712 11.28 11.68
SD-2 82.92(19) 52.84 16.16 14.60 6.24 712 8.72 30.08 712 11.28 11.68
BH-1 89.02(12) 60.62 20.20 14.60 7.80 712 10.90 2840 5.34 8.46 14.60
BH-2 65.84(36) 3744 1212 8.76 468 534 6.54 28.40 534 8.46 14.60
BH-3 89.66(11) 58.44 20.20 14.60 7.80 712 8.72 31.22 5.34 11.28 14.60
BH-4 85.18(17) 56.83 20.20 14.60 6.24 712 8.72 28.30 5.34 11.28 11.68
KB-1 84.04(18) 55.74 20.20 11.68 6.24 890 8.72 28.30 5.34 11.28 11.68
KB-2 70.26(33) 4770 20.20 8.76 468 534 8.72 22.56 5.34 8.46 8.76
KB-3 82.26(20) 53.96 20.20 11.68 6.24 712 8.72 28.30 534 11.28 11.68
KB-4 63.56(37) 41.00 1212 8.76 468 890 6.54 22.56 534 8.46 8.76
KB-5 82.26(20) 53.96 20.20 11.68 6.24 712 8.72 28.30 534 11.28 11.68
KB-6 7756(23) 49.26 20.20 8.76 6.24 5.34 8.72 28.30 5.34 11.28 11.68
GW-1 72.04(30) 4948 20.20 8.76 468 712 8.72 22.56 534 8.46 8.76
GW-2 71.42(31) 48.86 20.20 8.76 6.24 712 6.54 22.56 5.34 8.46 8.76
GW-3 76.64(24) 51.26 20.20 8.76 4.68 890 8.72 25.38 534 11.28 8.76
GW-4 7382(28) 51.26 20.20 8.76 4.68 890 8.72 22.56 5.34 8.46 8.76
GW-5 68.08(34) 4552 20.20 8.76 468 534 6.54 22.56 5.34 8.46 8.76
YC-1 68.08(34) 4552 20.20 8.76 468 534 6.54 22.56 534 8.46 8.76
YC-2 96.44(1) 62.40 20.20 14.60 7.80 890 10.90 34.04 534 1410 14.60
YC-3 91.96(5) 60.84 20.20 14.60 6.24 8.90 10.90 3112 5.34 1410 11.68
YC-4 91.96(5) 60.84 20.20 14.60 6.24 890 10.90 3112 5.34 14.10 11.68
DG-1 78.08(22) 49.83 20.20 8.76 468 5.34 10.90 28.20 5.34 14.10 8.76
DG-2 90.60(8) 59.48 20.20 11.68 7.80 890 10.90 3112 5.34 14.10 11.68
DG-3 76.00(25) 53.44 20.20 8.76 468 890 10.90 22.56 5.34 8.46 8.76
HC 71.00(32) 4552 20.20 8.76 4.68 534 6.54 2548 5.34 8.46 11.68
NG 75.56(26) 53.00 20.20 8.76 7.80 534 10.90 22.56 534 8.46 8.76
Mean + SD | 808 + 10.1 [526 + 681 | 189 + 283 |11.2 + 255|62. + 1.36 | 7.3. + 712 (9.06 + 170|282 + 420| 612 + 1.34 | 11.0 + 240 | 11.1 £ 214
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Table 6. Correlation matrix for physical structure and vegetation structure

Category Physical structure Vegetation structure
Physical structure 1
Vegetation structure 0728 1

p 005 “p 001, " p < 0.00L
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Table 7. Correlation matrix for structural evaluation factors

Evaluation Suitability of Water supply Ratio of length | Slope of flow Number of Vegetation .
factor location system Depth of water to width channel planted species coverage Hoological health
Suitability of
. 1
location
Water supply 0099 1
system
Depth of water 0.223 0665~ 1
Ratio of length " x
o width 0.001 0.338 0.355
Slope of flow 0200 0405 0576™ 0588" 1
channel
Nomber of 0456 0180 0109 0,021 0,059 1
planted species
Vegetation 0188 0630 0674 0498" 0641 0023 1
coverage
Ecological .
health 0.062 0.675 0.710 0.334 0.049 0.593 1
"p <005, "p <001 p 0001
© o R Ak AR fRAIstL At shelA

E(r = 0630, p<0001), 24 A-AA(r = 0675, p < 0.001)
2 RSISIE ARRATE SISIEL 71 H405H A4 SRS
= 0674, p€0.001), 2 A8 (r = 0710, p € 0.001) 7+

SIS JRA 7L YA 2 A= A4 FBE(r =
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Table 8. On-site investigation results and strategies for improving artificial wetlands management

I;I‘Zgjngf Schematic plan of wetland system Site view Characteristic and improvement strategy
= Water intake from stream through
movable weir
» Installation of a curtain wall for
YC-2 horizontal flow
» Requires of hydrogate operating
manual, sediment dredging and
removal of dead vegetation
= Water intake from stream through
welr
= Risk of flooding during the flood
season ({normal water level)
PR » Installation of a curtain wall for
horizontal flow
= Requires of embankment, hydrogate
operating manual, sediment dredging
and removal of dead vegetation
» Inflow of sewage treatment effluent
and village sewage
DC-2 = Horizontal flow + porous media box
flow
» Requires inflow from steam
» Direct inflow from stream, ditch
= Cell division through overflow wall
KB-2 = Requires of settling pond dredging,
expansion of overflow, and
diversification of water depth
Stream ;'
»  Direct inflow from stream, no
Forest pollutants
Forest = Placement of overflow wall and
BH-2 .
wetland in a row
= Conservation as a natural
wetland(riffles and pools)
Dam
Villge  Paddy fild
S g - = Direct inflow from village and
farmland
= No settling pond, insufficient horizontal
HS flow

= Requires of settling pond dredging,
expansion of overflow, and
diversification of water channel and
depth
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