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In October 2010, Mt. Merapi, a remarkably active volcano locating in the center of Java Island,
triggered large-scale explosion. This brought severe damage, including ash fall and air pollution
due to air pollution gases, in Yogyakarta City, locating 30 km south of Mt. Merapi. Generally, air
pollutions are caused by the complex of natural sources such as volcanic activities and transport
from continents or oceans by winds and artificial sources such as fossil fuel combustion and
automobiles. The classification of aerosol sources in Yogyakarta was carried out by using Positive
Matrix Factorization(PMF) analysis. 5 sources such as secondary generated aerosol from air
pollution gases, sea salt, biomass combustion, fossil fuel combustion and volcanic soil were
classified.
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The investigation for environmental influence of Merapi volcano by a long-term air
observation at Yogyakarta, Indonesia
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In October 2010, Mt. Merapi, a remarkably active volcano locating in the center
of Java Island, triggered large-scale explosion. This brought severe damage, including ash fall and air
pollution due to air pollution gases, in Yogyakarta City, locating 30 km south of Mt. Merapi. Generally,
air pollutions are caused by the complex of natural sources such as volcanic activities and transport
from continents or oceans by winds and artificial sources such as fossil fuel combustion and automobiles.
The classification of aerosol sources in Yogyakarta was carried out by using Positive Matrix
Factorization(PMFg analysis. 5 sources such as secondar¥ generated aerosol from air pollution gases, sea
salt, biomass combustion, fossil fuel combustion and volcanic soil were classified.
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NO,, NH;, HCl 4 ) 1
1 2012 9
2015 9 3 144
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(Na*, NH,°, K, Mg%, Ca®, CI-, NOy, SO2)
3 (CH,C00, HCOO™, C,0,%)

TiO,
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0.1L/min 7
m® TiO,
S0O,, NO,, NH,,

HCI 10mL

Table 1 Outline of air pollutant sampling
in Yogyakarta
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Fig. 1 Map of Merapi volcano and

Yogyakarta, Indonesia
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Sample Method Period Total air
Low Volume Sampler
Aerosol & Filter 100m’®
(Air intro. 10L/min)
. 7 days
Pollution gases TiO, coated
(S02, NO,, sampling tube 1m’
NH;, HCI) (Air intro. 0.1L/min)
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2 Table 3



Table 2 Mass and equivalent concentration
of ionic species in aerosol in Yogyakarta
(September 2012-September 2015)

Atmospheric conc.

lonic species Mass Equivalent n
(pglm3) (nmollm3)
Na* 143 + 1.02 621 + 445 143
NH,* 018 + 018 99 + 99 136
K* 057 + 013 146 + 3.3 143
Mg* 020 + 0.13 168 * 10.7 143
ca?* 070 + 0.39 349 t 195 143
H* 0.00 £ 000 37 % 3.0 44
Total (Na*~Ca’*) 309 1384
cr 157 + 152 441 =+ 427 142
NO;y” 1256 + 0.54 201 + 8.7 143
s> 292 + 110 608 * 23.0 143
CH5C00" 0.07 + 006 13 + 1.0 104
HCOO" 0.04 + 003 08 + 08 106
C,04> 004 + 003 10 + 06 119
HCOy’ 013 +£ 009 66 % 53 35
Total (CI~C,0,”)  5.89 " 1281

Table 3 Atmospheric concentration of
pollution gases in Yogyakarta
(September 2012-September 2015)

Atmospheric

Gas species conc. n
, Ppbv
NH; 247 % 154 125
NO,(HNO;) 85 + 65 114
S0, 11 = 12 124
HCI 13 * 14 109
11 6
7 10
8)
2013 26.3+ 0.6
1 31
1 23
2013 2318mm
1 442mm 8
9 Omm 1
1
2013 86+ 3
80%
2012 9 2015 9 3
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Fig.2 Atmospheric céhcentration of ionic
species in aerosol in Yogyakarta
(September 2012-September 2015)
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Fig.3 Composition of ionic species in
aerosol in Yogyakarta
(September 2012-September 2015. n=143)

pH
H* 13
Fig. 4 /
0.99+ 0.10

-

a

o
-
w
o

H
uCa*
u Mg
nK*
NH.*
ENa*

C.0.7

HCOO~

CH1CO0~

HCO~
ES0.*

NO.-
Cloly

-
o
o
=
(=1
o

a
o
a
o

Equivalent conc., neg/m3
Equivalent conc., neq/m3

0 0
Cation Anion
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Fig. 5 Monthly sector classification in
Yogyakarta by backward trajectory

analysis
(December 2012-September 2015, n=974)
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Fig. 6 Source profiles of aerosol in

Yogyakarta by PMF analysis
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Fig. 7 Seasonal variation of sources of
aerosol in Yogyakarta by PMF analysis
between dry season and wet season
(December 2012-September 2015)
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