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Abstract

Using the spatial and temporal variations and correlations of PM 2.5 concentrations and
aerosol optical depth (AOD) data from satellite measured at 7 islets around Taiwan, we
investigated whether East Asian foreign PM 2.5 is the major PM 2.5 source of the northern end
of Taiwan. The chosen seven stations exhibiting spatial gradient from mainland China are
Kinmen and Matsu (near mainland China), Cape Fugui, Keelung, and Penghu (middle distance),
and Ishigaki and Naha (relatively long distance) to analyze the variations and correlations
during high aerosol deposition seasons (winter and spring) and low aerosol deposition seasons
from 2015 to 2021. The results show that the averaged PM 2.5 concentrations at all stations in
winter and spring were 2-3 folds of the value observed in summer and decreased from the
western to the eastern stations. The correlations of PM 2.5 concentrations among stations are
higher in winter and spring than summer. Comparing the spatial and temporal variations of
extremely high PM 2.5 deposition events, we found that the value of AOD and the transport of
PM 2.5 also exhibited close connection spatially and temporally among the stations and also
show declining trend from the western to the eastern stations. More importantly, the averaged
PM 2.5 concentrations observed at Magong during winter and spring seasons were statistically
the same as the value observed at Cape Fugui and Keelung but the value at Magong were
significantly lower than the two end stations in summer. As Magong station is located in Penghu
where local PM2.5 input is extremely low, the consistent value indicates that the foreign input
is the major source of PM2.5 at the two northern end stations during high PM2.5 seasons. All
of these results support the argument that the transport of foreign aerosols from mainland China

is the main PM 2.5 source in the northern end of Taiwan during winter and spring seasons.
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PM 2.5 Concentration (ug m’)

()2020 # 3 * 16 p % 2020 # 3 * 22 p

PM 2.5 Concentration _2020/3/16~3/22 20200316 TN W S |

il

ol
—

Lull

:lug}
—ﬁ?ﬂi

3/16 ang 321 322
Date

HHH Hg'ﬂ.i'll

B 192020 # 3 7 16 p-2020 # 3 * 22 p PM 2.5 k& & &k 5 AOD ~ 47 R

d B 197 MFRA2020# 37 19p 24P ~ 5§ &M p THPM2LS
ERAVEELR 030 20 P B 2~ AhHE 7RGy SR p T PM 2S5 kR vk
e o & _AOD Bl ¥ 114 F] 2020 # 3 7 16 P i & iPl=b 177 AOD e 7%
g_g:a Pl id 2B 37 17 p 37 21 penf] BT UF AT R kAT

.«EmAODgcmfw*rs* P R A S RE IR SR R S poen
PEIAOD#EEI R I > LI RGN AOD Hcig~» § % o d Dbl d o

21



2~ W@

— ~PM2.5 kB chpE S A F B

K PM2S5S ERNESHELZ 2B AF hA 479 7005 I R RiiTas
PEBiaER> A 5 SN E  IERIGE P AEEBURE L A EE N
IREBVERP B e 4 55 PM2S ERFEEE 2 F F ERd & » AL
AN - 2T REERETIEF O ERABVEZIRB2Z S o2 o RARIHGER A
PEFOTHERANTEMRY > P A FFET T ORARLEV ERRT F N2 R
L (BAE s £ B D R AP LRI B RN 15 B o BT
Tttt Ed —PMzsﬁﬁ&wié*“§oFﬂ’&?iiﬂ’uﬁ%é%%
Boh Ao~ P A A LAY hE 2 (189ug/m’) 0 et FE Tk R R T
(17.9pg/m’) ~ A (18.0ug/m?)yis % » e £ 82 % ; & Lt% R B 2 (7.6pg/m’)
T ok B AT BECH T oA (8. 7pg/m’) ~ A (11.2pg/md) s AT F T 35 PM 2.5
RS A 1S5 B AR AP ERLE RSB T 8T T A 1990 #E S

RS T éﬁi%@ﬁ?“’#ﬁﬂg%\?'/ i % eng ¥ cnPM2S A 24 R
(AR ~AHEITE)  PEAEERLIE T ﬁ_%imPMz.S ER LR VEREZ

HoRAEFPFFIIERIAR- ROERAT O RLFES A3 W2 555 BF 0
BAFGREL LG AT RRE XN FERY NI FEFRELGE L

}%

AEARI e BT 2 ’F"Eﬂ%@ RE R v&mlfnPMzs,}a&iﬂm% (%)
Aok R AR B E S £ 2R PM2S TI0kKA di
R L8 G BECE S B s e ,;Aafiéz« TR EERY o

AT L RIEER A PM2S R R 2 AP Gl T U E R A 2 R L
Bl APM2S ERAPM GHcht 24 H AT E 0 4 25 2 Pl F e PM2.5
ERAPMAZR 5 ROAPMIZREAPM > A R EpMARR A % 5 MR T AP R
TP REAM Ao B5AE-B 005X 5 3REAPM070) TERESP RTAPH
(038); 3L ~78F &2 LA L EFplsbeandp it 2 KA FF Y R E NI R
ifiﬂ&zﬁﬁm P2 RE IR PIHEF At 55 BB (FREAPH 0.74)
aﬁﬁ‘éér Pt EENEES PR Y S 3 R PE0.81~091) A & PM
2.5 chfic iz} ,a,;:- a.w:,;u hAt L EG ATk géﬂ TABPERRE 5
T & #B&Wﬁxmﬂ BhL TAFPEOT FREF S LR 555 P R
F PM2.5 %8 % ik ’%r—fﬁﬂfﬁ}uk~ ~BARD R RGBT F R e F

%?%ﬁFmPM25,}§)§;EJ?§ IRFAMBR A S ERALE

— AR YRR B By LRI PM2S ERAPK BEEHE A

% %é&ﬁtﬂ“ MANEEAPFE A AL ERERERPFE R S AN 2F o AR R

& pl=k 2015 ﬁ~2021 ELH5F2 L FOPM2S kA THES T M 2L o
T A F AR F Y AR EFARIIE S g FRERI I HPM25 kR
B F L ESE R TS PM2SER A o

T

-mhj "3\

22



CEE F OB RBIFERR AT

o B H BRI TR A e R IR E RS RS T R AR mAP Y R
5§ %k FER(AOD)R e 74 47 » 1L ok Rlxk PM 2.5 DR B & EP% _ksfgr
[t pE A B {2 (B 3 e AOD B 1§ % Rl A ¥ PR B % o 8278 AOD T ¢ =
Ba ks > 2P AP EETNA AR T EEHE DT R FIL A “,’T‘;i ;#*’
£ f"*’g@%fb » EFHY VEIRE B PM 25 kR EF A FRE G R
AOD #icig gy RFga ph vt m!}?’b‘%xh» 21 2 pl LA iR PM 2.5 kR BT

#Bii’i'fc REF T LRI E TER N F R B E gL B AR o

= R RA 1

E@i‘i}%ﬁ,ﬁ@f%’;/}*ﬁ-? VI A% L;z;'rﬁ%ﬁ,ﬁ.—k 5 ‘f‘};@ﬁ\ﬁ“ y #He oo ]_a‘a]a
TAMFEF O SANAFTRRBAAE ) FI R ERPM25 A 53 T0kR 2

AR ITY R PEERREZ AT AT PM 2.5 ER T 6y X PR S ,_,\,‘fnﬁ%
AL, A AL ot S SiEAF PM25S kR 2 A L AR ARET R
o BRI EPM2S T3k R FE MBI RERE KD war’
FHE AL FE SN 2R R PM2S ERRE 0 LB E LB LE
R o

T~ BARF R AF AT

- BB ARDF R E AT BT 0 R ke ik o R R AR

Sk Rbg o 2Y @ BEAAZFEFFTENHL 1 FAI L5 RRE D
FRIR G AAE A A hmifk? AR ERP GRS o Jd EAEF B TS
ER)F > 107 wH g RR S 545 o4 55 BRI [dF RE r F %o

HRERMZfAAF R ‘m%ﬁﬂ BT R RIE o HRF 4R (2015)3 2013 £ > # hE
W AT A FFBE AR B R A 4 FRERET A% o E A
Fri%EMTAl-FerK-CafrMg S~ 218 S+ 3R ;Cr-PbfrKE~ 31 &
AR R hE s 4rY BETD] DR A L G bt FRIRR A
bv o 8 TAINFefr Cr &~ Rt pkRZES > @A #HERED
B st R@E M)t i%ﬁ“s?’«‘%v’ﬂh BT % P AR L E R
PR R 2 K(2020)F A ET g ¢ W Z T4 T Rt akeh PM2S G R P
~RERER o d £ F N Na(fréi%}:&#ﬂ Aok M)~ Mg K Ni~Zn»
MO\CrereEE LA Wb RdEteeh PM2.5S 4 #c~ % & 42 Fe~Mn~Ni~Zn~ Mo~
Pb fr Cr % ; B R e PM25 3 B3 PRERfrd S 2 A3 > A~ 2
#3 Fe~Mg-K-~Ca~Mn~Zn-~Mo~Cd~TI-Pb~Cr~Se~Rb f= Cs % ;- 7 if
AT ES - BEDOHEAHE RRBET F FE W EFRE AR AT

mﬂ

Rl

NI

23



x> B®

- SRR PM25SERG EES ORI SR M G0 At F T PM
2Q5ERMREEF 23R P ERY T L PuplEtE L HY B At S E g
Mg f A B AR SPM2S kARPIT > 8 2] FOPM2S kR IFRE T
£2 Ao ? Lplsh PM2S ERIPMAER 4 555 RT 53R -

BB PM2SEREEFA S d WEFREN G R LEFERE T 55 PM
25mrg,};}£|§ﬁ%]fr BB /?J"JmPM25,i&fi B*”*BB”‘,T%WE%‘?%’E
k= Bor 2 PlEEanPM 25 kR d & % L FE X o

2 d AFETTERRESETALB R l@ﬁ%] A EE T PM25 A& KR

# 3T FH
- P EFARGARRREFEF L STER I FETR(- KSR P,E P
#7) o B~ p https://data.epa.gov.tw/dataset/detail/AQX P 15
CPARZEBAT TR e EF Y #dp(~2020 F 3 0 ) B-p
http://www.nies.go.jp/igreen/
CPABRBE A FAAPFTRABER AT £ By e
https://soramame.env.go.jp/download
7 ~ NASA Goddard Trajectory Analyses of AERONET sites Homepage ° B~ p
https://tropo.gsfc.nasa.gov/aeronet/
» NASA GIOVANNI - 2~ g
https://giovanni.gsfc.nasa.gov/giovanni/
= ~ NOAA ESRL Global Monitoring Laboratory o B~ g
https://gml.noaa.gov/grad/surfrad/aod/
= ~ Wu, C.-H., Tsai, [.-C., Tsai, P.-C., Tung, Y.-S., 2019. Large-scale
seasonal control of air quality in Taiwan. Atmospheric Environment
214, 116868.
A~ Taylor, S.R., and S.M., McLennan, 1995. The geochemical evolution of

Iy

'

=g

the continental crust. Review of Geophysics, Vol.33, Issue 2, 241-
265.

1 ~ E.S. GLADNEY, W. H. ZOLLER, A. G. JONES, G. E. GORDON,1974.
Composition and size distributions of atmospheric particulate matter
in Boston area. Environmental Science & Technology, 8, 6, 551-557.

S B 6(2020) 0 108 i R R HORB S Al b A AT RN S R 8 AT
o RN
https://www.epa.gov.tw/DisplayFile.aspx?FileID=B2D8A4098EBA42C6

L S HRFE 2015 FEMEART A FFRPEEHBELF LY c WA LR
CEBERBETR AL G -

24


https://data.epa.gov.tw/dataset/detail/AQX_P_15
http://www.nies.go.jp/igreen/
https://soramame.env.go.jp/download
https://tropo.gsfc.nasa.gov/aeronet/
https://tropo.gsfc.nasa.gov/aeronet/
https://tropo.gsfc.nasa.gov/aeronet/
https://giovanni.gsfc.nasa.gov/giovanni/
https://gml.noaa.gov/grad/surfrad/aod/
https://www.epa.gov.tw/DisplayFile.aspx?FileID=B2D8A4098EBA42C6

¥*3Z ] 180007

ARG EB SENA R R R R B & PM25 K
B2 AZBA%GR2 BT AT ERHEBREL 27 Fplat i
Bl 2 3 B3R - ERI AT R R TR R FZ AT
Bt e PR AR R BT AR R hT R B € L R A

HERREE AL BT RER kg BV

L% 7R



	180007-封面
	180007-封面

	180007-作者簡介
	180007-本文
	摘要
	Abstract
	壹、研究動機
	貳、研究目的與研究問題
	參、研究設備及器材
	肆、研究過程或方法及進行步驟
	伍、研究成果
	陸、 討論
	柒、 結論
	捌、參考資料

	180007-評語
	180007-評語


