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Monitoring of the Fugitive and Suspended Dust Dispersion at the
Reclaimed Land and Neighboring Farms: Monitoring in Gim-je
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ABSTRACT

A study on fugitive dusts was conducted at Saemangeum reclaimed land located in Gim-je area. The monitoring result on the
fugitive and suspended dust was significantly affected by the farming activities(harvesting and land cultivation) and vehicles passing
nearby the measuring points. The concentration of the fugitive dust generated from the reclaimed land was reduced remarkably by
the effect of halophyte present on the ground and the tide embankment. Comparing the data collected in 2006 and 2007, the
concentrations of TSP and PM10 decreased by 47.4% and 29.5%, respectively. After harvesting operations at paddy field, TSP
increased by 22% while PM10 increased by 54%. The concentration of a ClI- which is a representative ion of sea-salt decreased to
about 35% in 2007 compared with 2006. This represents that the inside area change and plant covering rate affected on the
decrease of fugitive dust. The correlation analysis for the compounds of topsoil at each measuring point shows that near the
coastline is more comparable. The canopy of halophyte in the source area also increased which reduced the fugitive dust
remarkably. The dust distribution measured by dust spectrometer at the same point shows that most particles are 0.5u¢m to 2um size

but not greater than 5um.

Keywords: Dust dispersion; fugitive dust; reclaimed land; saemangeum
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Fig. 1 Weather station installed in Gim—je

Fig. 2 Dust spectrometer on the reclaimed land in Gim—je
area
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Fig. 6 Comparison of dust potential area in Saemangeum
Fig. 4 Universal sample pumps installed in position reclaimed land
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Table 1 Comparison of mean concentration and decrease
rate of fugitive dust in 2006 and 2007

2006 2007 Decrea 2006 2007 Decrease

Tsp 5P rate(‘;;e PMIO PMI0 rZie(‘;i

(wg/m) | (ug/m) 7l (ug/m) | (ug/m) v

A0 285.2 144.0 49.5 80.8 105.3 -30.3
Al 220.4 128.8 43.1 174.1 92.5 46.9
A2 222.2 115.0 48.2 137.5 90.0 34.5
A3 176.9 132.0 25.4 140.3 94.0 33.0
Bl 206.0 121.0 41.3 133.1 85.5 35.8
B2 313.4 1235 60.6 135.9 90.3 33.6
B3 305.6 111.0 63.7 170.4 81.8 52.0
Mean 248.0 125.04 4740 | 138.87 91.34 29.36
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(b) Gim—ie (c) Buan
Fig. 7 Seeding area of Saemanguem in 2006.

(a) Gunsan

Fig. 8 Seeding area of Gim—ije
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(a) Wind break screen (b) Platimg of soil surface

(d) Coconut screen

(c) Fence of sand accumulation

Fig. 9 Protection facilities of wind break constructed in
Saemanguem area
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Fig. 15 TSP and PMI10 concentration of fugitive dust in
Gim—je on Oct. 18, 2006 (A group)
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Fig. 16 TSP and PMI10 concentration of fugitive dust in
Gim—je on Oct. 18, 2006 (B group)
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Table 2 IC & ICP analysis of topsoil components of Gimje

area on Oct.18, 2006 (mmol/kg)
Point ar S0~ Na' Mg* Ca* K
AO 4.665 0.484 0.098 0.003 0.206 0.075
Al 0.529 0.334 0.063 0.000 0.081 0.082
A2 0.589 0.152 0.062 0.001 0.129 0.088
A3 0.369 0.129 0.039 0.002 0.068 0.070
Bl 1.922 0.184 0.033 0.002 0.094 0.091
B2 0.307 0.325 0.027 0.002 0.094 0.076
B3 0.258 0.170 0.017 0.002 0.077 0.060

Table 3 IC & ICP analysis of collected dust components
of Gimje area on Oct.30, 2007 (mmol/kg)
Point a SO Na* Mg Ca® K
AO 2.905 0.571 0.311 0.002 0.103 0.013
Al 0.430 0.705 0.023 0.005 0.194 0.013
A2 0.315 1.059 0.197 0.003 0.144 0.198
A3 0.363 0.684 0.012 0.002 0.069 0.077
Bl 0.368 0.503 0.157 0.002 0.118 0.167
B2 0.189 0.648 0.090 0.003 0.113 0.158
B3 0.211 0.662 0.080 0.001 0.021 0.012
outer 0.174 1.241 0.056 0.003 0.109 0.111
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Table 4. Correlation analysis of topsoil

AO Al A2 A3 Bl B2 B3

A0 1.000

Al 0941 | 1.000

A2 0.847 | 0.925 | 1.000

A3 0.844 | 0944 | 0.994 | 1.000

Bl 0934 | 0957 | 0971 | 0.968 | 1.000

B2 0.879 | 0.882 | 0.967 | 0.948 | 0.976 | 1.000

B3 0.869 | 0.954 | 0.991 | 0.998 | 0.981 | 0957 | 1.000
* Correlation coefficient (P-value) keeps in mind in 0.05 levels
= BH, FddAE A= MEUWFoR 445 7
Ak %%Eﬁﬂxﬂﬁﬂ7ﬂ¥}ﬂ%ﬁ%%?ﬁ%ﬂ
Na" (FEF)HaolA e fFARBH erst.

200611¢] Axtell A B A9 ThE WA} vl awste]
Clro %7} =4 =459t} o= Fig. 5 (b)oﬂ/ﬂ HeE A

3} o] Bl A|3lo] AldA AA (5)9F 1A skaL glof A A]
o:]akg ];]]’77(4 U‘-o] 317] UHE’LOE {.]:HEIU:] 1 O_L% xﬂﬂ
Aok 74 7WHE AR Atk WA S E A o 5 Al
AA U A AE] FEo] o] Folx|aL FH ] AFeo] W3}
ahA HA 200739 s oF 35 e HAaet
Ao AHONA oF 38 %, BiAIRA oF 81 %7}
A L] QI A Fel A 2 A BT Y]

Ao 71AE ;Jé}ﬂ Qo] e Alme} 7t
B A5} AAS SPSSE o
FE9} E@% A9 oA &
ofglgith. o= w7t tf7] FellA £

|o
2

l:]

el P>
o
fr

ks
=
=

fieay
ot

ol
>,

.\
oo

9#

2

M

1%

QL

¥

BRI

& fo 7 ol

WY,

1%
=
>
rlr
A
)
o
o
o2t
~N

morlo 2 ot
~

o,

=g
X

g

=
ol

ifi=}
fo
oXx I
o
%0,
,ﬂ
[eb]
=
D

> o~ W
£ 5

f
)

o
1o,
oX,
o
ML
12 o
o

T
o
_0|L
32
T

N e
)
©

pa)

o

il

,

L

b
o o #
o,

29
fo A o
i

e
ox
>
m
=2
>~
o2 ox o A 2 32 m o o

o M2 by N o

by

Hrl ofn
o
S e

9,

4 8 Y 9 BRl] A B
7&%‘%1 9 24 42 ES

Journal of the Korean Society of Agricultural Engineers, 51(2), 2009. 3

(a) First line (b) Second line (¢) Third line

Fig. 18 Dust Spectrometer measuring image to the reclaimed
land

“*Third line

“*Firstline *Secondline
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Fig. 19 Concentration distribution by particle size (less
than 20zm)
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Fig. 20 Dust spectrometer analysis
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