Journal of Wetlands Research ISSN 1229-6031 (Print) / ISSN 2384-0056 (Online)

Vol. 22, No. 1, February 2020, pp.24-30 DOI https://doi.org/10.17663/JWR.2020.22.1.24
oA o SISl A =
AE SAl RS &8s SA9 OMHA| AZ =1}
a7t

Assessing removal effects on particulate matters using artificial wetland modules
Ga Yeon Son-Jae Geun Kim"™

Department of Biology Education, Seoul National University
“Center for Education Research, Seoul National University
(Received : 03 January 2020, Revised: 04 February 2020, Accepted: 14 February 2020)

2 o
2 AFolre 54 24 9 52 W Aol e nAuA A 52 A8 Bl SAEAL 7Rl tiste] A= Al
Z+o] siAde AlgstaAt skeh A& 7ol (70ecm W X 70cm L X 60cm H)E @RIAS FAlstglon, 7ol y

HxIE I 97 fAE= W) &2 A% JHE fAote S 23S 245kt sS4 52 24 742
of AEF v|AA, GAF A4 I F F 29t AAQ] F 871 XS 49HEH STt FRiA9] wixIFA 2
7] W71 SRAARS] A% 147 ARt 9] d7]ES SAste] 7] A3keS SRlstlrh ZF AETe] di71d2A
PM2.5, PM1I0EEE S840 St on, 221 AEoA= AEA] AFHEE SFotct. 834 4 1At & &
2 @73olA Q] PM2.5¢F PM102] Zradke 12} AddolAq Z42F 13.741.3, 15.0+1.4 ug - m™ - hr'2 yehgon, 23 A
dolE 242 10.5+2.1, 11.242.2 ug - m™ - hr '2 Yehdth &4 S0l A9] uliiz] dasgke 12} AgeA ZHz}
13.2+1.3, 13.8%21.5 yg - m* - hr '& Jehton, 23} Ao A= 22 9.2+1.5, 8.8+1.4 yg - m™ - hr ' Yehdrh o
= A9 =2 o2 QIgh Al Ao R AES] Ao ulqHZ] F2-& Fet Aoy SAREE B9 1,
A A 9] FAEHAE EA4E T vAHA A7 Bt Edd AoR A wEbA £2]9] uNHA] A 5
219l & tE 7R & 4 gloH ol mAEz] EAe] digh At o SR AAE 4 & Aol

HE0] : PM2.5, PMI10, BAIHA], A=, SAGEHA

=

N
rlo 1

=S

Abstract

To assess the wetland systems’ capability to reduce fine dust, we used an artificial wetland module of small-sized greenhouse
(70cm W X 70cm L X 60cm H) which creates a closed system. Experiment was performed twice using four species
in each experiment. Non—plantation, one species, or two species condition was created in each mesocosm. We measured
air quality, primarily PM2.5 and PM10 at the initial open mesocosms and lhr later since mesocosms were closed. The
dry weight of vegetation was measured at the 2™ experiment. The decreased amount of PM2.5 and PM10 was 13.7+1.3
and 13.2+1.3 ug - m™> - hr'! in wetland condition and 15.0+1.4 and 13.8+1.5 ug - m™> - hr'! in dryland condition,
respectively. In 2¢ experiment, the decreased amount of PM 2.5 and PM 10 in wetland condition was 13.7+1.3 and
92+15ug - m> hr, 150+1.4 and 88+1.4 yg - m™> - hr! in dryland condition, respectively. Wetland showed higher
removal effect due to its high productivity leading to more effective absorption of particulate matter. Furthermore, the
aquatic characteristics of wetland system and high humidity helped purifying the air quality. This can be seen as another
value of wetlands, which can be presented as one of the solutions to the problem of fine dust.

Key words : Biomass, Fine dust, PM2.5, PM10, Wetland ecosystem

" To whom correspondence should be addressed.
Department of Biology Education, Seoul National University
E-mail: jaegkim@snu.ac.kr

* Ga Yeon Son Seoul National University / Graduate student (karen0327@snu.ac.kr)
* Jae Geun Kim Seoul National University / Professor (jaegkim@snu.ac.kr)

SREAIEE H223 A%, 2020



Tk

r2

oN
=)
]

25

LM E

7] B AR (PM, particulate matter)= 7] Zof Hriy
= YA 24 FolA AAol 10 um olstelALHPMIO0) 2.5
u °J5kel JZHPM2.5)E ofnlstH, sAH o8 Fa37k AHS]
2 olqro|2t AR HFEAL Qlok 2 = A
o 74, =l LHH o= Qs HA e Ul E 11 &
A7t AL AeHEEeE e 2012). olof ket 2+
HFoflA 20194 mIAHA] A7 2 o] et SERE A

i =

O

sto] AJf¥stal glom Absat AR, wsAde] FY S
7] & HAIRA] S=F =2 goll tiet FAARES HAISH

A ATHEFER 2019). 22 o2t Al 8l Al mAw
Aol dieh L2A<1 siddel7] Hek= 7iQle] & At B
AAHQL sag ez Al TRt mlEg el 77k Aol
UAA7E 71212 Gl et At 2] olFoiA|iL
et AR T Rt Hob Aoyt Heh & 5571
A AW 55 fEtke AR A Jlev(P=R 2016,
7k 2015), PM2.5 9 PM109] 9] S7h= &8 AFAE
Aot QA FARE folet AT Jlotal gt
&%t Anderson 2009). AR obzt mAHA]| = <l
ot BAA Ede F% A7 =il oAl gl
(aFsfi-¢-oF 297 2013, FFot 5 2012). H=o] 7]5Hsto]
o2 AR e] Fol, A ofwel nARA] LAY Fol
S HARAR] Het A5E sk 7Sk oAl Sl
(Tai et al. 2010, Pateraki et al. 2012). Z1=fv} B|A[H=]<]
el thAfohs wetell BeliM= 2 AW 24, A N
off AL qlem (o3 2015, AP e 2017,
A7t BgS 2018), o= A8 It - AL 5
o Hoh g2 oA ] niAmA] A oA Weks vhedst
7] SleliAE 71Ee] Aragbdat AeiAl Zhdell 2] A
A sEE 'L ol &8 & 9l "Wkks vhsior
Zo|tt.
A 2AeAE F2 AeAele] F4=
AIE oI, o= A AEiAS] Aol SJsiA Lk o]
OA|AL Qrt. FRE 71%ehA g4kl FEEAE A EH
szt 5] FWAE 7Pl AT ARleE Zols
AHQiu et al 2015). ot g2 ti7] F2] LA=el
i Fole Hal glof 2ol A7 mobd veRd f7de]
2hal & 4 QIEH A A 7 2006). wERA 2°] 8 F
Z

ool

o/

nst
PN

qu dd

~

=
£ £R% 5 Qg Aow JE o] F HAAHAL g
Be S s A F ShiRA TRt AR
MARZA 7358 Bt ofak(Hong et al. 2019), $eiet
oF o] ool 497 WEEE Ao 250} ol o
AAR )58 ATt 5 485 7)5E Holy et
3 % UTHERIle AT 2017). B3] SAEAE 5
35} 71%5o] Shstnl, 1 % olRaAo] A A&HoR of
o

[e)
e Aoz e g2 2AVRAE abE o A3
ste T ¥ WA} 7l1ee sdcke Aerk F 4

A tHRoucoux et al. 2017).
o2 AX=9] A FAEA L] A 7ol tigk )14
EobA & FAof et Mol B 9 FEE x
A Tl B2 =2g 7okl 9l T, fEvEke] A
of FolMof A 2] B B4 d WA Fof digh 7]=24<
FAME AR Sl el A2 IR 5 2012).
FOHOL ofZ717] wAHAIE WdeR T &
37| Asts el Bt Ae AUz MR AA ol
weba] 2 AolM= SAAEAZE AAR 57] A3t 7%
= Yok i B S AR o8 st shlrh
ALY 4L F2 AR 94A5S wje AT &
21eA 25E &gsto] SAAHAL BV Hete2
AJHAICL Hlwste] AFHog molsiglty. 9], 2 Ade=
FAZHAL F7] A3ts FE TRIste] S/ AL
HWE Foll SAEAL oeft 715 43 7Fs/dol gt
AAA T} HEo] o]F EdiR sto] FAAYEA Q] AJefA
ZEAlell TRt Q1A Alatofe 7]ofgt Zojet,

K

o

i}

N

2. Mz 3 Y

2.1 AT SAVHERAIR SLENA 2F LA
2 AtelMe SA8EAY S/ PPEAL 571 Bt 5

< Hluwsty] $Jete] 7ro] 24 S8t 1F A YA 2
SAAYEA BES AASIATHFig. 1. AE-A] T A
ety U ok]zAH37° 37 25 N 127° 08 37 "E)ollA|
B2 60 cm X 7F=2 40 cm X =] 21 cm)e]] £ E
F(FEg AE Bl = 115 Ye F A28 Atk
FAEA S-S 2doh] St AdTtE SRES o805
of 915 3 cm=Z FA5t.0H, SAEHA TS /5]
9t APTE 4Bl ntE7] kg AR B8 FHagen

Faskich

%

L o

Small green house Air ventilation

window

Water
Mixed Soil
(Sand : Bed = 5:1)

Fig. 1. Simple diagram of the established artificial wetland.
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Table 1. Planted species of each experimental condition (n=4 for each condition)

Scientific name of planted species

Environment - -
1% experiment

| 2" experiment

Iris ensata (Z3F3L)

Hydrocotyle verticillata (Y EI Q1)

Wetland
Polygonum thunbergii (110}2]) Carex jackiana var. macroglossa (B2 A} %)
Iris ensata & Polygonum thunbergii Hydrocotyle verticillata & Carex jackiana var, macroglossa
Land Crepidiastrum sonchifolium (35 7]) Hosta longipes (H]8]5)
an

Iris sanguinea (5+2)

Plantago asiatica (A730])

Crepidiastrum sonchifolium & Iris sanguinea

Hosta longipes & Plantago asiatica

Environment Vegetation composition

None
Species Ax2 |
x “ 4 replicates
Species B x 2 For each condition
Species A & B |

Fig. 2. The scheme of mesocosm experiment.
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= A5 Ax| Aol FAA #FAdE A st
SPSS(ver 22.0)2 o]gslo] G4 0.05004 BEAbEA °
Mann-Whitney U HA-& AA|513ICT.
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ZR o] £Fo ZhEegk2 Aytetal £ 4= 9lck(Yang et al.
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and Tripathi 2008).
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Fig. 3. Concentration change of particulate matters of each wetland and land condition. Vertical bars indicate = SE. 7=80 for 1* experiment
and =96 for 2" experiment for each condition. (a) 1% experiment; (b) 2" experiment.
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Fig. 4. Total above— and belowground dry weight for each experimental condition. Vertical bars indicate + SE (a) Wetland condition;
(b) Land condition. (HV = H. verticillata; C] = C. jackiana var. macroglossa; HL = H. longipes; PA = P, asiatica).
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Fig. 7. Mechanism of fine dust reduction in artificial wetland
module.
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