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AR ofsh= Z4Z0] Hu, 40| 25t1l, 7120 2 ASH(6E~82)0l HO|OHA A

ZOZ 71 H0| oI, 24712 S92t iUIMI':HII SAMLZ RO0|oHAH ZA0tAUXITE,

th 1282l 7+ =2 HAY /g oigsts sk 7"JIJHI':HIIOI JeE RoUlE Hak=
QAL Ao ZOIMHAE 2o YR AL 2| 87 IES 2.4819 9.8H =

Of X[S0ilAl E7HE HIZEHQ SFA = ASH HYE HO|2Q0A AIEE EY =+ A= A2
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l. M2

sLoJoto]A|(Coyhaique)= OFolAllF=(Aysén) o] FE =2, A Hiof Hx|5}
™ 2F 50,0007 2] Q15-7F A=kl Sl o] A= 4l>(Simson) 733} SLo]of
OlHI(Coyhaique) Fom Feito] Qlom, 7] 4550f 9|A|sto] Rhdd o) 4k
F A o] ¥ o] Rl Qltk. FRIES A A o W& 918) vHio] @A
V2 AEE AFEFTHMolina et.al,, 2017, 664; OECD, 2014, 49-50). H}o] 2.0l

A AREC R Qlsf WA shE 2 AHA = AFE AR 4] Hg-of A Y
St 2 AHA| R H sfEthal Gef A e (Orru f 4, 2022, 1). 4FE] ORI
Al A= oF 50%9] 7Hg ol 4] Hio] Qi A5 ARG-SFA|RE, SLojoto] Ao A=
98%2] 7ol A o] @ A5 ARE-SHIL Qlof A, Fojofo] Al A Zu| Al |
=7} g Az AFsk ]E]—(Gomez etal., 2017, 1). o]t FA|of tjsl] 712
TRl A e B ko & 013t 2u WA s 25l 98 7tAR dRs
AgkstAL o | 2] a80] & AEHE WAshs TR ARSIt
(Orru et al., 2022, 9).
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AT, AAA o8 ot M YT ol Eo] Wtk wAl7
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A7} YA CHGomez ef al., 2017, 4-6). Schueftan e al.(2016, 32-34)2 o] ]
Taa wol7| flel 2 Aetehs W Aletsh, o] = Qs S AN
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S ATHAG-S, 2022, 135). Solis ef al.(2022, 12) A7) 7F BEAF 2 E-4] o) 4]
PM2.5 =320] A Bl = EAS AAISH e H, o] = sLootol Al 9] 7] 4
o k2 Z 082 FA5lth Z2u| AU = A7 HOE Bz G7|H 07 A
59 25719 HE Agte] Y A A EojA 27AMIARE A A
ATHLi et al., 20222, 6). E3] o] 0]} 654] o)A} A|RIS o) 7] T 2 T35S
PYAZITE B3 71730] ofste AFE0] A mollw RAA] FgFS 714 4

Qlt}(in ef al, 2022, 5-8; Li et al., 2022b, 9-11; Lim et al., 2020, 6-7; Merk et al.,

o= _P"

ﬂJ‘I 4

2020, 10-13).
Foloto| A& 2013 g 7| A-5E A4S &95te] Zu|AHA]
L ]

813 QIA|, Solofe] Ao} o] AHe AL} HIE Qo] i 557
A3k 2L el 71 S0l AHA 7] whizel Zul A A\ BAE 2720l

= 7
A7 B ot Abgls BZ3F A4 o th(Sharma ¢ al., 2022, 345; Torres et al.,

2021, 15-16).

& AdFoM e Aol wEiE & 5 e H VIS AA D7 ek 2
Aol 2uAH A 8 71, A el 87 v a7 2R ol A,
]= @A oA H7] e d2 ol whE A g wb sl At B2
AE ol83t AHEY] A7l Y= 71 o e 2uAuA e S4=
Aokt

IIl. Z0Joto|H| X|Ho| HEXtzet 24 Ui
1. Z0|MHX| 2EXt=2

Fojolo| A A= alld 300mo] YR} Qlom, FHL1.000~1,600me] AF
AP o R BAF o] R QIthad 1). & AFolAe Ha AR A7t
(SINCA, https://sinca.mma.gob.cl/)ol| A A &3}
ARE 7|REo.2, Fo]oto|A o] 7] d 2 A 5}
ojojol 7| ZA AL u| WA (PM10, PM2.5)2} UAMSFELA 0] Al318 =8 2=
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(WHO) | 20| A1 A] 2H4 7] 5 2-8-5F3ieh 2u|AA] of HAl= Z2u|Ald
A &= W ol we F5(0~79ug/m’), F9J(80~109ug/m’), o B]7F3L(110~
169ug/m’), 3 3L (170ug/m* o)/ H = 4THA| = 4= o] QITH(MINISTERIO
DEL MEDIO AMBIENTE, 2021, 5). tj7| &4 A= iu]AﬂUﬂ A =58 3
Az gHAbsto] 2185kt tf 7] 88 Al = AR S Ao Wt
(0-50), H2(51-100), F17=tol] Y(101-150), LH%(151-200), uﬂfu}%(zol-
300), Y& (301 o] o2 AR FEE| o] THEPA. 2018)
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71l vlsf 6.68 =3kth A= 8o G avrt 4] ohobA, A e alE
= 2 AAAZE AW 20AEA] sl 9 & o e (Molnar e al,
2005, 2643; Schueftan ¢f al,, 2016, 32-34). WekA] Tojoto] Ao A AlTIEe]
W= feiie A 2vAHA sE27F &7 2714 A= olof
ghet -3 A 2005978 20208704] B71 A WAl S 27IAREAL
£ 45% A FH tH(BEuropean Environment Agency, 2022). o] gt o 712 74
Hollie 78 W AAE ma|gich. SolololAoIAE ALH g vt
olem =S o] ARIES] Ao 7o E Ao 7| H .

0 2 4 6 8 10 12 14 16 18 20 22 24
ks
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(E 1) TOloLoI0IM BT |7t SOt HZH B E0|MTIRI 7|AEN

4 | z0ARAegm) | (0 | Bhmiy | A4dem)
1 9.5 13.2 39 48.9
2 11.0 14.0 33 36.6
3 228 11.6 2.8 55.9
4 54.0 8.5 22 92.2
5 98.8 55 1.8 132.8
6 113.8 2.7 1.7 126.5
7 97.9 2.6 1.8 118.3
8 73.6 4.6 24 129.0
9 51.5 6.2 2.8 60.7
10 29.1 8.4 32 46.2
11 16.6 11.1 3.6 534
12 10.6 129 4.0 444
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hiE) 071 of|H]7d L 04
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oS- LHE 8.2¢
BE 2.89
* A H 02 F2]440] S (p-value<0.001)

AR Aol A Zu|AlH A o] 7] MBS ofsfjslr] $18t 300ug/m’
ol Azl thet AR wA A= 23819 ATt 6.9ug/m A 2w A A7}
EAH o= 805l 27} ks A LFERH QLT Weichenth ef al (2017, 329)
L 20N WA 7} 5ug/m’ Z71e wf 654] o] kol A A7t Y34 o] Zrlgkekar

14 Soke] P2A R} B 9l 201447} 2022 9] ﬂ%‘v} R
A 20 HAAE 60.5ug/mol A 41.7ug/m' R 31% 245} 12
U o 1A e Al o]A FE= 20144 260ug/mPof| A 20224 327ug/m’2
25.70% Z7V59, 7184 X142] 918 ol ko] sz Zu]Aw A o] w]aLo
A% 201418 329ug/m’ol| A 20224 409ug/m’ 2 24.3%7} Z7}sl ATt Tt
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300ug/m’ O]Ae] = 2}E 9] H| WA E 20144 367ug/m*of| 4] 2022
466ug/m* O & 26.9% 27131
Solis et al,(2022, 1) -] A7 Aol whef 2o U2 7} A X 0.2 3t
A=A o] kil H7EeRaL, 2 Aol A e AA| SR} o R A Q] F29]
ol T o} tf 7] 8 | ol A 18-S A gt DAl A= 2R = A
20 8 ol5HA| ZraFAE UrEb ek 1yt 17 9ol A A Y of A2 =
oje} o 7|18k 2|4 4 LR o] 4do) AR (20221, 13%2} 21%) = 01713] A

W E9] A7ol| GeFS 7| A AL Q= 0|t Guerrero ef al. (2019, 743)2 %571
7} g Hho] Qul s AR AMg-O2 20| AR\ 7} B o] WA 4= 9lofA ¢
2 2] o3t A BRAL AT B Aol M w Fa| o] A =

A2 A7 ARl Qe AEH WA, 8 v 4] vlo| oA S5
71 X“l(Reys et al., 2019, 301) C. 2= FLooto] A A H | B 7] 7| & 7] s}
7] ofel& o2 Ak Teju T Aol wEH 2w A x| eF B

oA &S F2AZIAY, iAo | A= Hekstd 7] do] 7jAdd 4
QltkMalloux e al., 2022, 11-13; Millstein e al., 2018, 3; Ruan ¢ al., 2022, 6-8).
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24 Qlth(Aravena, 2016, 3-5; energiE, 2022, 43; Maripangui ez al., 2010, 2«4).
whebA] o] A of| A 2ulAHAIE AsL7] eiA= F5e AU A&
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A study on the characteristics
of PM2.5 using environmental
indicators in Coyhaique, Chile
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Jang, Yu Woon(2023), “A study on the characteristics of PM2.5 using
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Iberoamericanos, 34(1), 145-165.

Abstract The purpose of this study is to evaluate the characteristics of fine
particulate matter (PM2.5) in the Coyhaique region of southern Chile using three
environmental indicators (Environmental standards, Air quality forecasting
systems, and the Air Quality Index). Hourly PM2.5 data measured from September
2013 to December 2022 and meteorological data (wind speed, wind direction,
humidity, temperature, precipitation) provided by the Chilean Meteorological
Service from January 2017 to December 2022 were analyzed. High PM2.5
concentrations exceeding the 24-hour environmental standards, forecast
levels, and deterioration of AQI occurred most frequently during the winter season
(June to August), when biomass burning was most prevalent, especially under
conditions of low precipitation, slow winds, and low temperatures. PM2.5
concentrations decreased statistically over the analysis period, but there was no
significant change in high-concentration PM2.5 levels corresponding to the
hazardous level on the AQI scale. The annual average PM2.5 concentration
exceeded the environmental standards set by the Chilean government and the
World Health Organization by 2.4 and 9.8 times, respectively. The abnormal
environmental indicators evaluated in this region indicate an urgent need for
policies to reduce the use of biomass burning for heating during the winter
season.

Key words Coyhaique, fine particulate matter, Biomass, Air quality Forecasting
System, Air Quality Index
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