’wau‘uf:m CODENIE CKHDV
b G S HUANJING KEXUE

a

2020

Vol.41 No.3 |
£41% 531

— — )




W % A3 Ha1 % H3 M

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2020 4 3 A 15 H

H K
KITZ 5 PM, (AT SRR TR veeereeesssm s FANR, BEW, WER, R4 (1013)
ARG 5 54 T 5 B R K M T AL UM BORIARAT -+ -oeveeeevommmennns FEEF, wER, FB (1025)
FER TR ZE PM, ABZRAH A BRIR M wooeeeeeemeeeeme e ER, EWA, B, S, B, B (1036)
BAHTHT PM, , PRI SR LA LA R I - revvereeeessssees st
.................................................................. KB, R, BT+, g, 20, ZHE, W, BKAK, KEFHE (1045)
TR E RS TR TALERE  cooveerreree e T4, ﬁm FaE, RE (1056)
U X A BEE JHE E B S ORI R RIS -ooveeeeeveeoeeveee Bk, ARH, AW, BEE, BRI, $47, TKE (1067)
ST E A TAVATAE VOCs FEUEFE «+vvverereeesmermmeii i IW&, THH, ik, g%$ #X (1078)
BN TS VOCs FERAEAE BTEIHT +vvrveevreeeseeressmemssemsessisnss e WEH, G, FEH. S, ﬂﬂﬁ(m%)
VLA VO A TR AT R AT DU RIS B s BEE, BET, EFE fHE, BET FEF (1093)
%?Iad‘_*ﬁmi}%@&&vocs(g f[:jj:‘ﬁE .......................................... EL %ﬁ ;\Xﬁﬁ gﬁ;%}ij ﬁﬂ@ﬁ’é EE&,%%%(1099)
BN PR IFEFTIREE VOCs HEFIUERIE - vvevvverereemmeermeen e ettt
~~~~~~~~~~~~~~~ ARE DT, Fib, SRR, Bk, U, Ha e, B8 KE, R4H, By, BE, UE, 2%, HEE (1107)
KA T R IX T 2312 VOC%ﬁﬁii@‘%ﬁ{f .............................................................................. H—%g&j Eﬂ/i\} % EZE (1116)
2017 4EAZH M HONO WM Boxt K< 4kt BRE, Kk, KE#, D, A (123)
e ] T AU FASIE BB S HEBEEEL oo vvverrrermeemeee e BYLA, w0l D, W (1132)
SO EE KL LTO KR TS YIHERIIE L veeveereeree e B LY, BB, TR (1143)
E VI RS T 2 HE R IR BRI AR AN AT AESIEII e eveerm et e
......................................................... FET, GBS EHE, DA, b REE, FEE, hhA, fEE, BR (1151)
SHEBOTE & 50 KK ﬁﬁﬁm%mUﬁiﬁ%Eﬁm ..........................................................................................
........................................................................... %fg_’ ggyg\, E)EZET'%, Eﬁi, ?ilﬁﬂ‘, E%}’E’, Ei’ %%M ?;‘{ (1158)
Cy TR IX BRI TR A TG R A SRR <oveeereremseneesmeneeseicenens F Tk, 9&%”%, K, HET, éﬂ% A&, RE (1167)
KT R AT WK S AR oo FH, AR, AAE, e, Tik, AKX, BR, KT, M (1176)
T B ORI B2 AR R oo WHE, kK, BEL, HiRE, ﬁw Eﬂuﬁ,% 7, wx s, BRE (1184)
ﬁ@%ﬁﬁmﬁ%bﬁﬁ%&ﬁ%?*%%ﬁﬁﬁﬁ&m. ................................. B, KB, %5ﬁ HA kZ HRE (1197)
LT Sentinel-2 MSI 564 (901 1] 2% S0 /K (A B Wy 2 1) 3 58 KA - DA S O T ) '?JE&&(IBJWJ --------- EA4T, A, BEIF (1207)
W4 B R B VEMHKAR CDOM YE R JE UM 2 cveeeeeerrenner e %gg;ﬁ;( E[SEHEH T % (1217)
A TR A TEATES HRIE AWK B TR RUIRAMHT eerreerrrerreerreeee ettt
........................................................................... BRRK, FEM, B, KEF, KTFE, MK, AL, FTE (1227)
5 KA T A AT B T K G JE BB - ovveevmeermeemmene e kA, W, EE, FER, 24 (1236)
j(@ﬂ@ {%(Tﬁ/‘lﬁ]%ﬁgétﬁk%ﬁﬂﬁﬁﬁ(1997 20171‘:) ....................................... %& ﬂﬁ% %féyﬁ ﬁ;ﬁk;{ﬁ %K$(1246)
TNE 2 R T L S BRI TG R oveereeveeeemee e By, FUE, i%i BHAE, RAN, BRE (1256)
SERWVKIRE LR SE FG A1 MBFG SFAFAE BUK IR EP A +rvvvvveeoe E3, 3%, DI, 4, HEE, TH, £ (1265)
S DX B FE/ NSRBI IS B ITEAE o ooveeevvemnninne Wi, KR, FAk, B, REA, AEE, #5 (1276)
AT R POOE JURS €T U0] 7 I BRi, ETF, BE, FAh, BEE, 4, % (128)
TP kB Iy A 4 1 i B SRR BUK PR PR TR BB oo W, M, A, EHT, FRE RBH (129)
B g I T ERH, AR, T, Ak, BT, A (1308)
3 PR AL R T DR XTBEE — TREBER BB oorssomssoes o E# KRW, BHE, B, R2H, EX%(BW)
T AT ST SERE AT IS -+ vvereeermeemmmeiee s #%?,%% %¢ gﬁ BRI, % (1329)
S IX SRR 42 R 2 T B B oo FEE, EAR, T, hEK, X5 (1338)
I 00 e AT 3 3 K OB R R R A AL EUR 2205 TR TAT  woeveee e eee e
................................................................................................ @ﬂj%’ /n\%ﬂl%, ?ﬁlﬂﬁ(, ;ﬁ)@)@ %*W ok (1346)
KU SRS AT B T3 Y IR TR oo KEE, #it, BA, BE, AF, T, ZRE (1357)
USROG AR BT B DK PR A HUBERRRRAY 5 S AR A oo KK, BRR, £2%, TAK, HEHE, #E (1368)
TR ALK E R R AL RIS K IR oo L, ik, BEN, EE, A% (137)
PD-DPR R G AN T 157K 5 B M R EL R 7K S IR i U i R ER AR BB o B AR e v eeee e
........................................................................... Eﬁ(%ﬁ %ﬁj@ ig;g EH]%EX, ﬁ@:‘g‘ ;}L%}ﬁ\, %7{:5, i ) 1 (1384)
Fi% MBBR FLJ% 28R 5l CANON T L AGRRIHAL < verveervervemeemmeseenininiieicnce e fEW, %Tm,g@ﬁ #ie sk, KAt (1393)
Hiotk 208 R R B S TR SR - K5, %9, BB, A E%, TR, FOUE, HRE, FIUK (1401)
LUK RS NFEITRITG IR BRI SZHY  wvverveeermeermeeseerme e %m,iiﬁ,éﬁ,ﬂiﬁ,gmﬁ(MW)
FIATE RBRE B RS R T R B RE M EANE  «ovveerreermmerme oo WA, NHEE FHE, YAE (1418)
TR TS TR B S AT AL TR P LRI RS BE AL B EAN  wvveevemeeee e et
.................................................................. /ﬂ’jﬁ}}ﬂk’jl] [S):];}@JE g;ﬁé ;k%/\ E,& rJlJJ ﬁ]%l;F gggﬁj\(mﬁ)
Iikiﬁiﬂii?ﬁﬂj:%i’fﬁﬁf* ARG TG SRR < veevenerennmmeenien ?*@‘y\ J zj'c:g:F ;%[35 ﬂﬁ(1432)
B A T 4 TR A KU 2 [ AR <oeeveeeeeemereeeee s R EAE, ZEE, A, W%% iﬁg FME (1440)
T = A LT L AR BRI R R ) 2R T TR LR AT wovveveermevmeemeemmeniieie e B, HEE, %g(mw)
B e e e N ?W,?Eﬂ SR, REH BEN, Bk, KL (1456)
CTHEFE 2 X A AT IR AT IR TSI -oevvvvvveneeoeooeseo B, HEE, AT, HTE, FUE, KEZ (1466)
ﬁmﬁlﬁ 'ﬁ%MHE@ﬂﬁﬁﬁﬁiN OQHFﬁﬂ(E’JE; [’] ............................................................ Jﬁ[zg b tb#{g xljfﬁ%\’ g&, Té’g;ﬁfr (1474)
KINEWRITE 4 Eqﬁﬁqwm.gm FEJEZR  ceverrnee e IWHE, HEE, R, RE4 (1482)
EBEERIEXT AT IR | M0N0 FT LS A TR I SR covvvvvvesssnis Bl BOE, FRE, 45D, KE (1491)
HERPB S A PO S Y RO BEALIE B O +vvvvvvvvveeeessssss FRA, ARE, RTT, AXE, B, KLE (1498)
SNETEREIT AsS* 0 F KRR T R As DR BUITEAIF] «eveervermeereememmeese e
........................................................................... X HE, EEF, REA, BAE, KEH, S, NEE, HLF (1505)

(FEERPAVIEIT ISR (1024)  (RIERFP)AERTTIN(1092)  fFE(1226, 1264, 1417)



)
(= SR In B R £ 5413 531 20204731

Eco-Environmental
. . Vol41,No.3 Mar.,2020
Knowledge Web Environmental Science ol#l, No.o Mar.,

PEREBLERLEE5EFE[ERPAKBEESTL
FH S IE SRR R

7]4_‘_1 2 @%1 2% , ?[-i;.%%ﬁl,z’ ﬁ:%%ﬂélZ

(1. P i B CRR RN AR 2B, A 5 A AL E PR SRS S0 & A UL R 210044 5 2. 9 5t (s B LR K2
G RFFRTE SIHAEPFAH 0, AR REBAWEALRZE e 210044)

WE . AT T 2017 4F 12 J] 2 2018 4F 2 JT LUK 2018 4F 6 ~ 8 JI 7EURI & W5 HR A2 70 AR AUREITWORL (TSP) R iy, R 28
TGS TSP FEG KRS T (B2 Na® | K* | NH, | Mg®* | Ca’* | C1™ | SO~ . NO; Hl MSA) iy it ik, 255
HYSPLIT J& [ A | 8 F A I A M R 32 B W 465 06 B ARV TS Sl KIS HE B F A o i AL 2R 1iE | = 2R DK
FERA. 455 Bon WL E] TSP A R BRI TCHLES 7 (WSILs) R Wk JE R Moy & T m . AR, A FME TN EUKRE
PEBS T (TWSTILs ) -2 5B e 43 51 0 (26. 5 £16.3) pg-m > F1(8.8 £3. 8) pg-m >, B T (NO; | SO2~ 5 NH,' ) f& TSP
BEERE THY EL . BEFZ5050E TWSIs 1Y 86. 2% il 74. 9% . A EER AR EL (nss-S0%~ ) B3k [ A kL , B 24 R
BRERERXS nss-S03™ MYTTHR A 28. 19, & T0KA N 5. 9% . 735 WFF0 sl nd 2 40 AR AL | K0 i L) S S R AL DR 3
Wi, S04 2R NO; i i, 28 SO, P vk B fe e Eﬁk%ﬁ#ﬁ(PGA)éﬂf%i’%Hﬂ,,JviﬁﬂtB%‘J%Wi%%@ﬂﬁﬁiéi
BB IR BOR, A E RS2 8O HEREIR 105 A SR &% CL- h T2 2K {axjﬁfﬂnﬁiﬂT~%f§T§%§tﬁ

R T (EN 38.5% . F / ' S =
i & _P’

KR ARG R SBIT R (TSP) 5 7J<f“f$+&i? A B 1§ (& /g

HESES: X513 Scﬁkm 3: A XERES:0250- 3%01(2020)0% 1025-11 DOI; 10.13222/j.hjkx. 201909081 o &

Chemlcal Characterlstlcs aﬁd Sﬁurce Apportlonment of Water-Soluble Tons 1n,

Atmosphere Aerosols over the }East China Sea Jsland \During Winter and
Summer | VI I J

FANG Yan'7,.CAD F4mg' " , FAN Méiyi'” ZHANG Fan-lin'

(1. Yale-NUIST Center on Atmospherl(‘ Env1r0nment Internatlonal Joint Laboratory on Climate and Environment Change (ILCEC),
School of Apphed Meteomlogy, Nanjing University of Information Science & Technology, Nanjing 210044 , China; 2. Key Laboratory of
Meteorological Disaster, Ministry of Education (KLME) , Collaborative Innovation Center on Forecast and Evaluation of Meteorological
Disasters (CIC-FEMD) , Nanjing University of Information Science & Technology, Nanjing 210044, China)

Abstract; A total of 70 total suspended particulate (TSP) samples were collected from December 2017 to February 2018 and June to
August 2018 in Shengsi Islet, East China Sea. In this study, the mass concentrations of water-soluble ions in the TSP (including Na* ,
K*, NH;, Mg**, Ca’*, Cl™, SO;", NO;, and MSA) samplers were determined by ion chromatography. The chemical
characteristics, seasonal differences, and main sources of water-soluble ions in this background aerosol site were investigated by a
multiple-technique analysis combining a HYSPLIT model, correlation analysis of water-soluble ions, and primary component analysis.
The results showed that the average mass concentrations of TSP and the main water-soluble inorganic ions ( WSIIs) were both high in
winter and low in summer; the average mass concentration of total WSIIs in winter was (26.5 £16.3) pg-m™, and in summer was
(8.8 £3.8) pg-m™>. Secondary inorganic ions (NO; , SO2”, and NH, ) are the most important ionic components in TSP, which
accounted for 86. 2% and 74. 9% of TWSIIs in winter and summer, respectively. Meanwhile, the study site was affected by seasonal
temperature change, long-distance transmission, and summer biogenic sulfates. The mass concentration of nitrate was highest in
winter, and the mass concentration of sulfate was highest in summer. Anthropogenic sources were the main source of nss-SO.~ in
atmospheric aerosols. The analysis of sulfate sources showed that contributions of biogenic sulfates to nss-SO; ™~ were 28. 1% and 5. 9%
in summer and winter, respectively. The results of principal component analysis indicated that the main sources of aerosol chemical
composition were marine and anthropogenic sources in summer and winter, respectively. In winter, Cl~ showed a certain degree of
enrichment due to the influence of human activities, and the average value of the enrichment factor was 38. 5% .

Key words : East China Sea; background aerosol site; total suspended particulate (TSP) ; water-soluble ions; non-sea-salt sulfates
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R NH/5 No), #mﬁilfcﬁiiﬁm%& )Arrfra%’e,,
HONH, R A T E K *bL TR
X K T PE BTk B L B AR S M X 30—
KBS B v P A T R IX ) 5 i
F AL K Chichijimal & (27°04'N, 142°13'E)
Sl H Na® 5 Mg kBT 3y 5ok 5,
VIS I T Na ™ Mg I CL- Hy HS I 1) R v
f’éiﬁﬂ@‘ﬂ%ﬁ“@#ﬂ?fﬁk ﬁ'ﬁ*?ﬁx%&*??ﬁﬂﬁﬁ%
et FE kT i, X 25 4 Y i g 4
AHTA].

3 BN T AR E ZEMEIT 0l 55 TSP 457K 5
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Table 1 ~ Comparison of water-soluble ions bonded in TSP samples collected in Shengsi Islet, Yellow Sea, Shanghai,
Taiwan, Sanya, and Northwest Pacific Ocean/ug-m ~*
TiH KAL) Na* NH; K* Mg * Ca2* cl- NOy nss-S03 ~ MSA
AT A2 2017 ~2018 0.87+0.50 4.71+3.28 0.270.17 0.14+0.06 0.92+0.75 1.40+0.71 11.40+9.56 6.55+3.90 0.02+0.02
ENTEAY S 2018 1.10£0.82 1.27+1.15 0.07+0.04 0.12+0.09 0.18+0.13 0.68+1.18 0.81+£0.63 4.31+2.81 0.06+0.02
LN e ] 2017 ~2018 0.99+£0.69 2.94+2.97 0.170.15 0.13+0.08 0.54+0.65 1.03+1.04 5.93+8.58 5.40+3.58 0.04£0.03
HHEAFE] 2007 2.72+1.33 12.19£0.90  0.34 0.62+0.30 1.85+1.18 1.95+1.44 14.48 £15.36 21.04 +14.23 —
Wil ) 2007 3.41£2.21 3.82+3.67 0.33+0.43 0.25+0.13 0.800.76 1.11+0.83 5.93+5.50 10.70 +6.87 —
4225 2014 — 126 £7.22 1.65 £0.81 — — 4.98+3.48 29.1+21.2 19.5%9.98 —
RGBS 2014 — 2.09£2.06 1.70 £4.24 — — 0.39+0.24 2.80+3.61 6.68+3.79 —
JEAREELEST 2001 ~2012 4.12£0.47  0.19 +0.06 0.19 0.48 +0.05 0.27 7.10+0.88 0.78 £0.14  3.06+0.43 0.02 +0.00
JERFEEZE] 2001 ~2012 2.52+0.71 0.11+0.13 0. 11 0.29 £0.09 0.13 0.24+£0.09 0.24+0.09 0.24+0.09 0.02+0.00
B e T S 2010 4.59+2.28 1.53+1.20 0.31£0.17 0.59+0.30 0.95+1.47 6.17+3.85 4.24+3.07 5.93 —
R 2 2012 ~2014  0.33 1.84 0.25 0.12 0.82 0.32 0.64 4.58 —

D)= RSB BRI = R
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AIREH ToRAE AT 08 [ 6L, teist v
A0 b DA T HEmZ I, K Ak A R e 7 A= 1 i
YRt I i 2% BRI L X A, AR R S R E
(4301 B2 25 AT V5 G AN 2 1, 3 g I i
WeRE A . i R A F Bk I, Z 8 AR
SEMAR/IN | HE 20 B e HXGEK, A F 5 e
BRI RS2 A8 o VR BRI A Z R A
SNA,¢1N(Y’$&F?ﬁ%F% T B 2006 4 LUk BE & H

Il BBV Z5 4 1) TR SO, HERIEE Al i HLAE
Eﬁjlﬁﬂ’]mlﬁﬁﬁﬁ R 7 A A W i R I

R R LA i o 2 WO ENO B
7 SNA W SOP I ik vk B 3 5 1T O 4&‘{)‘“413&3?

Na ,LIEFH?E@ﬁ/m/T#F—F %ﬁﬁ* NH NO, %
S % S ASHNO, L B T, 5 ﬁiﬁ@

rumm%ﬁmﬂﬁéﬁﬂsw-m¢mfjﬂ*“
2.4 FEH ﬁi%?‘ﬂéﬁﬁﬁﬁ )
2.4.1  FBOKIEE TR ST —_

ﬁﬁ*?ﬁﬁ%?@%m%%§&7 sk U,
AR (4| (3) FI(6) TR e sh K v s
T TR B IR T AH S 43 AT, 15 B AR T 5 Sl
ﬁ%éﬁﬁéﬁ?%ﬁ%?ﬁﬁﬁmﬁzﬁﬁ3%
N AR PIZE Mgt 5 Na* 340 56, A1 OC R 5009
J50.75 50.99, B Mg®* 52K H L 5Tk A Na*
FALFERIE. Ca* EEORIEA LIRS A A0k, &

SRR 5T Ca’t /Mg HUEAE 1 ~ 6 TEH

Sk HAEILHLIX, 54. 3% S Ak A 64w 7 5 WL EZPIZE Mg S RAERGIRM Ca® " ARG,
WM NS b S I ARG ] FHICREGIN0.50 50,48, H Ca’ /Mg’ A
F2 IRNEBUS 2017 ELEFEKBEEFHRXREER"

Table 2 Water-soluble ion correlation coefficient matrix in Shengsi Islet during winter 2017

Na* NH; K* Mg?* Ca?* MSA Cl- NOy S03- nss-K * nss-Ca2*  nss-SO3~
Na* 1
NH,* -0.36" 1
K* -0.24 0.88" 1
Mg * 0.75* 0.08 0.306 1
Ca®* -0.04 0.42° 0.74™ 0.48™ 1
MSA -0.35"  0.89™ 0.73™ -0.03 0.30 1
Cl- 0.64™ 0.15 0.39* 0.81™ 0.51™ -0.01 1
NO; -0.31 0.91™ 0.93™ 0.17 0.61™ 0.79™ 0.23 1
S03- -0.22 0.86™ 0.62™ 0.06 0.13 0.87* 0.02 0.61™ 1
nss-K* -0.34 0.88" 0.99™ 0.22 0.72* 0.75 0.31 0.93™ 0.62™ 1
nss-Ca®* -0.06 0.43*  0.74™ 0.46™ 1 0.30 0.50 0.62™ 0.14 0.73 1
nss-S0% - -0.25 0.86™ 0.62™ 0.04 0.13 0.88" 0.00 0.62™ I 0.63™ 0.14 1

1) # 3R 0.05 7K 1 CBUM) S35 AHSG, + + F27m 0. 01 K- b (U ) o A0 G
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Table 3 Water-soluble ion correlation coefficient matrix in Shengsi Islet during summer 2018

Na* NH/ K* Mg** Ca®* MSA Cl- NO; S03~ nss-K * nss-Ca>*  nss-SO3~
Na* 1
NH,* -0.47" 1
K* 0.42° 0.37" 1
Mg>* 0.99* -0.42* 0.45* 1
Ca®* 0.43™ 0.34* 0.60™ 0.50" 1
MSA 0.22 -0.19 0. 10 0.25 0.01 1
Cl- 0.77" -0.37" 0.22 0.76 ™ 0.33" 0.01 1
NO; 0. 04 0.21 0.34" 0.10 0.34" 0.25 -0.04 1
S02- -0.08 0.53™ 0.26 -0.05 0.23 0. 31 -0.31 0.38" 1
nss-K* -0.33 0.74™ 0.72* 0.29 0.29 -0.08 -0.30" 0.30 0.30 1
nss-Ca®* 0.21 0.49™ 0.54™ 0.29 0.93* -0.05 0.16 0.35" 0.26 0.39" 1
nss-SO3 - -0.36" 0.97™ 0.42" -0.32 0.39* -0.13  -0.39" 0.19 0.61™ 0.70 ™ 0.52™ 1

1) # 3R 0.05 /K b CBUI) S35 AHSG , + + F7R 0. 01 ZKF- (B ) i 34 ¢

SERE SRR 2.0 F 6. 3, 6 WA 4 i L X TSP Fp ()
Ca®* FEOR A AT Y AL, Me™* Kk A TS
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Fig. 6 Temporal variations of MSA concentrations in Shengsi Islet during winter 2017 and summer 2018
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Bk ( principal jeomponent analysis, PCA) bt 'ﬁlfﬁi
TR zlxb‘ﬁatfv%Eﬁﬂ%w%mlﬁ%ﬁkﬁwﬂf& E
TSP rhK A JCALES T AR X STk, SR SPSS 1900
8 FhE B AW e e WA 2R
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DUHR BT R A IJ93 5%, TR /82, 20, W]
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EE%%4T%H,$§U% | R 50. 20 A5t

NO, i1 SO;~ =& My fof (e A, A

B, HT2 BT 2Zm 31.2%, 18
-2 f Na® | Cl™ 1 Mg® " 3% 3 FhES AU ey 5
S 320,92, 0.92 50.86, K7 2 fLFRAE R
T 3 F 7 22 BTk R R 26. 4%, Horp G fap e K A
Tl Ca®t  HR N K 5 NO; A3 b R i
M, R BT Y S Ca® kKA AR ¥
B H 7 TSP EEARAZ 3 AR TR N1
T K B F ARG ER ) Na ™ | C17 A Mg™ ™,
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Table 4 Varimax rotated factor loading matrix for water-soluble in TSP over Shengsi Islet in winter and summer

9H X2 ES

AT 1 A7 2 HF 3 A1 HF 2 AT 3
Na* -0.22 0.92 -0.25 0.96 0.13 0.03
NH, 0.92 -0.07 0.36 -0.59 0.74 0.16
K* 0. 69 0.09 0.70 0.32 0.77 0.22
Mg?* 0.07 0.92 0.25 0.96 0.18 0.07
Ca?* 0.13 0.24 0.93 0.38 0.76 0.19
cl- 0.07 0. 86 0.37 0.85 0.09 -0.20
NO; 0.73 -0.03 0.62 0.08 0.11 0.90
S0i- 0.97 -0.01 -0.05 -0.25 0.38 0. 66
T2 TR % 35.8 31.2 26. 4 40. 4 24.3 17.5
Rt ok R/ % 35.8 67.1 93.5 40. 4 64.7 82.2
Al RER TR N A5 Y IR T3 HREb TR WS P ANEFEIR A HIE S AR
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Fig. 8 Chloride depletion and enrichment in the aerosol samples over Shengsi Islet
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