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Physico-Chemical Characteristics of Visibility Impairment
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Abstract

National parks provide recreation, health, and science to human being. The provision of beautiful landscape view
of the national park improves an economic and social phase of a nation. However, visibility impairment frequently
occurred in the national park area of Gyeongju. The purpose of this study is to investigate the physical and the chem-
ical characteristics of visibility reduction observed at the national park area of Gyeongju. Optical, chemical, mete-
orological characteristics and scenic monitoring were performed at the visibility monitoring station of Gyeongju
University located at the Seoak section of Gyeongju national park from April 28 to May 9, 2008. Light extinction,
light scattering, and light absorption coefficients were continuously measured using a transmissometer, a nephelo-
meter, and an aethalometer, respectively. In order to investigate the impact of acrosol chemistry on visibility impair-
ment, size-resolved aerosols were collected at intervals of 2-hour (from 8 A.M. to 6 P.M.) and 14-hour (from 6 P.M. to
8 A.M.) interval each sampling day. The average light extinction coefficient and the average visual range were mea-
sured to be 270+ 135Mm ™! and 14.5+6.3 km during the intensive monitoring period, respectively. It was revealed
that sulfate particle was the largest contributor to the light extinction under hazy condition. Organic mass accounted
for about 26% of the average light extinction. The mass extinction efficiencies for PM, o, PM, s, and PM,, were esti-

mated to be 9.0, 4.7, and 2.7 m? g"! under the consideration of water growth function of hygroscopic aerosols, res-
pectively.
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Table 1. Measurement condition for visibility monitoring during the intensive monitoring period.

Monitoring . . Measurement Measurement and
type Instrument Particle size parameter analytical method
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Fig. 1. Temporal variations of measured light attenuation coefficients, precipitation (Pre.), relative humidity (RH), and
mass concentrations of size resolved particulate matters during the intensive monitoring period.
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f(RH) is water growth function of sulfates and nitrates.
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Table 2. Composite variables for visibility impairing aerosol composition in this study.

Particle size range Component Specifications Composite equation
NHSO_g (NH,),SO, 4.125(8]
D,<1.0um NHNO_; NH,NO; 1.29[NO;7]
OMC_g Organic mass by carbon 1.8[0C]
NHSO_, (NH,),SO, 4.125(8]
1.0<D,<2.5um NHNO_ NH,NO; 1.29[NO;]
OMC_, Organic mass by carbon 1.8[0C]
EC Elemental carbon [EC]
D,<2.5um FS Fine soil 2.20[Al1+2.49[Si]+1.63[Ca] +2.42[Fe]+1.94([Ti}
SS Sea-salt 2.5{Na]j
SS Sea-salt 2.5[Na]
2.5<D,<10
P wm nss-CM Non-sea-salt coarse mass [CM]-2.5[Na]
Gas nh byo, Absorption coefficient by NO, 0.33[NO; ],
ds phase bray Rayleigh scattering coefficient Altitude dependent

A soF 2 IS PMys 3 HiiAlE A ALY
AR Z 7] o] AFH A 2M® YA (aged par-  and Hand, 2007).

sizte] Aakexg AbE3% T (Malm
f7lekan Ry {7182 AP

=
ticle) = F-2AAe] FA%E YAF(cloud processed  AFEE7] 98 Al A 1.8% AME3ld F71E83

particle)& WtEPi™, PM,5 3 £k A" A 9 A

Q=R 92 YA} (freshly formed particle)S }e}

W ez wwaelu) Pitchford ef al 2007)E 7) & F

g2 AR5} (Pitchford ef al., 2007). 4
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Pettijohn, 1949).
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Fig. 5. Scatter plot between the measured light extinction
coefficient and the reconstructed light extinction
coefficient.
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Fig. 6. Variation of light extinction budgets for visibility impairing aerosol components with haze level; a) hazy, b) mo-

derate, c) clear.
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Fig. 7. Perceived visibility variation with haze level in the
Gyeongju National Park area. VR and AD are the
visual range and the color difference using the
HSI color difference method.
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