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Sampling parameters of atmospheric aerosols in the Western Pacific
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R TS IR b (Rrslidh v TS 0 Hril
FIJ7: ) (GB 11713-2015)5), Ml RGEfE it . 2% %)
J 2 Bk U AR IR FH I v o AR VR e o TR
Eﬁ?ﬁ&iﬁﬁifﬁ, )FZ?%:’ 137CS\ 241Am\ 152Eu\ 60C0\ 40K,
SRR P AV R (AR e G A 5
H) o B BCRAE T T B 8 A4 A A 805 20 2 T 1 A
FARE, T 228 i U5 5 R ] 25 8O3 20 B b e J et
FE vy BEIG A% 3R RRAR DG AT A, 0PI Y R &L
B OCRPHARL T AR R 1P
OK TG EEYREE . ARWEGE D 2OPb IR R E O AKE
FIRAERZ
1.2 RAAEIR T By R

WA B SR A S0 1) 35 B2 TIT 90 e DX s ASBORL ) ¥k 3
Bl o IWARA TG http: //www.sdein.gov.cn;
L 2R 48 3l Tl B G 25 AR {7 B A 3k - hittp: //58.
56.98.78: 8801/AirDeploy. Web/AirQuality/MapMain.aspx;
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Tab.2 Trajectory analysis data of the air mass source

KEJGH MG http: //www.tiangihoubao.com. FRIUCR
R T X 32 AUORL P vk B 0HE (PM2.5 . PMI10 %icdf
THEABUT AL 2 d A AR FI(E).
1.3 ABEEBRESHEASRREITE

SR FH 26 1) [ 2 9 v R A4S 1R (NOAA) 1Y L
A HYSPLIT 4% 7 ®[HYbrid Single Particle

Lagrangian Integrated Trajectory (HYSPLIT) model],
fii F§ READY % %: (Real-time Environmental Appli-

cations and Display System), ( http: //ready.arl.noaa.
gov/HYSPLIT.php), X454l HE GDAS(0.5 J&, 4
Bk, 200709-), %5 HY SPLIT #5245 10 1Y J5 11 ZE e i
[k 72 h, BERLGEE N 10 m, 5 6 h FFERH0 S
Bk, % 3 FPBE . JEPIE PR E
36.12°N, 120.58°E WA R AL s 07 B o BBE4DLAY A
7 A 220 SR FH LR ) (UTC) o A R IR 3008 4347 Fsf
[i] 55 A 1 B B ) S R AIE DL 2.

G BBEE RUBATRGEEUTC) 3 U CAFAE 3

Pb/(mBg/m”) PM2.5/(pg/m”) PM10/(pg/m”)
1 20151222~23 20151223 2:00 1.431(%) 174.5(%) 233.0(7)
2 20160114~15 20160115 3:00 1.609(%) 171.0(%) 235.0(7)
3 20160421~22 20160421 2:00 0.765(F) 103.0(%) 179.3(%)
4 20160711~12 20160712 3:00 0.790() 14.0(fI%) 27.5(11%)
5 20160809~10 20160809 2:00 0.239(1f%) 10.0(11%) 37.5(fi%)
6 20160909~10 20160909 14:00 0.915() 42.3(f%) 70.5(H)
7 20161011~13 20161013 6:00 1.216(Fh) 30.0(1%) 64.5(%)
8 20161102~03 20161103 13:00 1.005(%) 60.3(+) 106.8(5)
9 20161211~12 201611212 4:00 1.262(%) 17.5(11%) 32.3(fi%)
10 20170105~06 20170105 3:00 0.679(F) 65.0(1) 118.5(7)
11 20170205~06 20170206 2:00 0.704( ) 34.3(f%) 56.5(F)
12 20170601~02 20170601-2:00 0.153(f%) 14.5(fI%) 35.5(4)

1F: 2'°Pb i BV BE (mBq/m®) s PR M AR YR : B ORT 1.0), H1(1.0~0.5), fRUNT 0.5); PM2.5. PMI10(pg/m*)/ Mk Hi: B (R T 100),

(100~50), fR(INTF 50)
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Tab.3 2'Pb and *’K activities and concentrations in aerosols

) H@ART/CLE

VI 2P, ORI R I A A R L S
2.1.4 FBERXEKXIKEREG PSS
2.1.4.1 SRR (E 'OPb, B PM2.5)XT I HY S A
Je B I
X2 RS 1 G5 2 BEBE(E 2Pb, = PM2.5)
gl A B B, S R TR TR 72 h
HARLE 1, 45 1 BFBL(E 1a)ky 2015 4F 12 (&
&), [ 3 KHET(72 h)k A 79 A Rl 0 AR s (e
500~1 000 m), ity . i, PEACREES . 4’5 2
(Kl 1b)IF Bl 2016 4 1 H (42%), K1 3 KHi(72 hk
P P B AR 25 (R EE 500 m), ELREE AR EE S .
2.1.42 SEBHFFIEGE 2P, Ik PM2.5)%] R i< A
J Bk
XF22 2 oS 7 s 9 BB (i 2'OPb, {Ik PM2.5)

BURE H #A JEEAE ) W H 3 D2 A ) /s 210pp/(mBg/m®) K /(mBg/m?)
20150408~09 G 20160602 42 047 0.465 -
20150513~14 G 20160603 81713 0.627 -
20150609~10 G 20160526 85373 0.294 -
20150702~03 G 20160525 85 804 0.615 -
20150803~04 G 20160611 256 745 0.462 -
20150901~02 G 20160531 86 737 0.612 -
20151007~08 G 20160530 164 953 0.058 -
20151102~03 C 20160524 86 861 0.091 0.064
20151222~23 C 20160527 85971 1.431 0.168
20160114~15 c 20160506 228 596 1.609 0.229
20160202~04 C 20160509 88 644 1.252 0.137
20160307~08 C 20160510 88 118 0.879 0.154
20160421~22 G 20160606 84 900 0.765 -
20160516~17 G 20160607 91 858 0.354 -
20160601~02 C 20160605 80 552 0.433 0.146
20160711~12 G 20160912 73 888 0.790 -
20160809~10 C 20160913 107 168 0.239 0.127
20160909~10 G 20160914 105 977 0.915 -
20161011~13 C 20161214 78 920 1.216 0.123
20161102~03 G 20161215 84210 1.005 -
20161211~12 C 20161216 94913 1.262 0.155
20170105~06 c 20170317 80 000 0.679 0.238
20170205~06 C 20170316 84 476 0.704 0.145
20170301~02 C 20170315 84 058 0.485 0.068
20170405~06 C 20170705 80 000 0.191 0.107
20170502~03 C 20170706 80 000 0.264 0.102
20170601~02 C 20170707 80 000 0.153 0.108

TE: G HBTBLT YRR C A REIRET 4 IR

102 HEVERLSE /2018 4F /4 42 45 /56 12 1



Bt

R4 SERPBRMRE

Tab. 4 Collected particulate data of aerosols

BURE H PM2.5/(ug/m%) PM10/(pg/m®)
20150408~09 24.0 53.0
20150513~14 50.0 170.0
20150609~10 21.0 43.5
20150702~03 59.5 115.0
20150803~04 43.0 91.0
20150901~02 22.7 52.0
20151007~08 25.5 65.0
20151102~03 70.0 116.5
20151222~23 174.0 233.0
20160114~15 171.0 235.0
20160202~04 106.7 157.3
20160307~08 435 133.5
20160421~22 103.0 179.3
20160516~17 42.3 76.5
20160601~02 25.0 50.0
20160711~12 14.0 27.5
20160809~10 10.0 37.5
20160909~10 42.3 70.5
20161011~13 30.0 64.5
20161102~03 60.3 106.8
20161211~12 17.5 323
20170105~06 65.0 118.5
20170205~06 34.3 56.5
20170301~02 445 86.0
20170405~06 32.0 56.5
20170502~03 26.0 51.8
20170601~02 14.5 35.5

S A G E, WK 2. gS 7 BHB(E 2a)k
2016 4F 10 A (BkZ), K H 3 K72 h)H A FEILH N
EEE P2 R EE 2500 m), K&t i, A

) H@ART/CLE

KFE S Gm5 9(J&] 2b)EFBE A 2016 4F 12 H (% %), <

3 KAI(72 h)k A AR LN Bk 0 IR s (B 500~

1500 m), Z83d Bl ACRFE A

2.3.2.5 SUEBSEER 2'°Pb, I PM2.5)%} ) B9 H
Je BT I

X% 2 S 5 G 12 P BE (MK 2°Pb, {1 PM2.5)
AR HER, WK 3. w5 5 BHEB(E 3a)k
2016 47 8 H(H Z), A 3 KAi(72 h)k H #&ifg A%
25(500~1 000 m), K IH B HEACRFE S 45 12(18] 3b)
BFBEH 2017 4F 6 H(FZ), KM 3 SIRRRRES
SCIRA A, R A)KHRFEE 2 500~
3000 m), FISZ(ZLER)K ARG BEHE(EE 1 000~
1500 m), 7432 (5k6)K H NRE(RE 1500~2 000 m).
2.2 it
2.2.1 KEKFPPb, PM2.5. PMI10 FlR}E]ZE 4L

20ph VEBEVRE S PM2.5, PMI0 B34 BURE i
A ERE, WLE 4a~c,

MIEL 4 ATUL, 2015 AE4FZ=(12 A& 2 ). 2016
ERFKAZE(10~12 H), 'Pb 7 B B ] AL T
(B o oAb A 0y AR 0 2y o il 240 M AR Ak A Vi
SRR T KA H 2'Pb 15 BEVR E X LB 4a, b,
c ATLAEH, #2016 45 7 A, 2016 4F 10 A, 2016 4F
12 H W e B BT w5 2'OPb, & PM2.5. PM10 3f
4, W RERETFEREAMARZT M. @ 2OPb IE K
JE, XK PM2.5 ORI B, 5 UK v BE AN A
X, WA ATRE . MWIENZESKE, PM2.5, PM10
AAESE A B Zs S5 YR, M 21°Pb T5 e AR 1k
KFE, BIR PM2.5. PMI10 A%, R AT BEE 40806
FFBA BEAR

RS5 BERESBRPBSEZE VP, YKIEEIRENELS

Tab.5 *'’Pb and *“’K activities and concentrations in marine atmospheric aerosols

G5 FHEH I & H AN EID 21%pb/(mBg/m®) “K/(mBg/m?)
A006 2017.10.02~04 2017.10.28 81 446 0.131£0.030 0.199+0.011
A007 2017.10.04~05 2017.10.30 85 675 0.328+0.028 0.061+0.004

222 KREAERS 2'Pb #1 PM2.5, PM10 ¥k E4E
HXFR

210pb I% B A PM2.5 ORIk e R (] 5)%k

B, 2015 4F 4 A % 2016 4F 6 H *'Pb i B ik & 5 0k

e BE(PM2.5) S B i 25 A IE A G5 R (RP=0.705), 2016 4F

6 H 222017 4F- 6 A *'°Pb i B v B 5 100K P09k B (PM2.5)

BEAT RIS R (RP=0.069)., *''Pb 1% FEVRE AN PM10 Hik:
WV i G 2 (18] 6)F B, 2015 4F 4 H % 2016 4E 6 H 2'°Pb
T Vi v 5 R vk B (PMU 0) 52 0 I 35 0 IE A 56 56 B
(R*=0.667), 2016 4F 6 A & 2017 4F 6 A *'°Pb % FE ik i
550 vk B (PMI10) ¥ HH 206 2R (R°=0.040) . 2015~
2016 415 2016~2017 4 BERIERIPE R OEAS . 41K) .

Marine Sciences / Vol. 42, No. 12 /2018 103



HRRTL » |7

m@nARm1E

SR 2 RA Ak, AR AT e A O A R JRIE RWE 2 OPb IR b, S oKk Bk
o BRI O TR, KRR W AR 20Pb AT LR T O BR A, (R
HEFLETT L2016 AEA T S S I ORI e B/, R DR B A LA T R P R B PR

= b = 7 4‘\1—4

£
B
g -
10 g =il
©7700 18 12 06 00 18 12 06 00 18 12 06 00 18
12/23 12/22 1221 12/20 01/15 01/14 01/13 01/12
Hsf 1] Hsf ]

BT S BARAE (R 2'OPb, 5 PM2.5)RT R 4 s B A7 S GS(2016)1666 5]
Fig. 1 Aerosol trajectories corresponding to the aerosol characteristics (high >'°Pb, high PM2.5)
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Fig.2 Aerosol mass trajectories corresponding to the aerosol characteristics (high *'°Pb, low PM2.5 and PM10)

2.2.3 2015 X FEH 2016 FLAZERBERFT K5 F K 5 2Pb iF W E I B E A IEMH LR (R =
20pp BEfE X R 0.847),2016 44 25 K 21°Pb 1545 HH )G R (R*=0.147).
0K 5 21Py 5 BE v EE AR AR (B 7B, 2015 AEA Wi 22 52 25 VS 3o 0 5 R SR T AL AR I,
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Fig. 3 Aecrosol mass trajectories corresponding to the aerosol characteristics (low 2'°Pb, low PM2.5 and PM10)
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Fig. 4 Changes of *!°Pb activity and PM2.5 and PM10 concentrations in atmospheric aerosol over time in April 2015~June 2017
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a: 2'°Pp activity and concentration; b: PM2.5; c: PM10
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Fig. 5 Relations between >'°Pb activity and PM2.5 concentration in atmospheric aerosols
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Fig. 6 Relations between *'°Pb activity and PM10 concentration in atmospheric aerosols
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Fig. 7 Relations between *°K and 2'°Pb activities and concentrations in atmospheric aerosols
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Tab. 6 Relations between 2!°Pb and PM2.5 characteristics and air mass sources
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1% 2pp 201608 5 B 14 K A ~f%(500~1 000 m)
& PM2.5 201706 # i f(E) K 1~ (1 000~3 000 m)
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Abstract: This study provides a scientific basis for objective evaluation of atmospheric environment quality of coastal
cities by identifying the characteristics of ocean air masses and the influence of maritime air masses on the atmosphere
of coastal cities. With Qingdao as an example, the data of radionuclides *'°Pb, **K, and local atmospheric particulate
matter in atmospheric aerosol samples were collected, the changes of *'’Pb activity and aerosol particle concentration
were analyzed, and the simulated trajectory of atmospheric air masses at the time was investigated. Results show the
following: (1) Characteristics of air pollution in Qingdao coastal areas were significantly different between April
2015~June 2016 and June 2016~June 2017. A significant correlation between the *'’Pb activity and the concentration
of contaminated particles in April 2015~June 2016 was observed. Meanwhile, no correlation between the *'°Pb activity
in June 2016~June 2017 and the concentration of particulate matter in winter was observed. (2) Land air masses pass-
ing through the ocean were characterized by high *'°Pb activity and low particulate matter concentration. Meanwhile,
aerosols from marine air masses exhibited low 2'°Pb activity and low particulate matter concentration. (3) The *'°Pb
activity and concentration in marine aerosol were low. The upper atmosphere of the ocean near the mainland (the Yel-
low Sea and East China Sea) was affected by continental air masses, and the characteristics of ocean air masses were
weakened. The 2'°Pb activity and particulate matter concentration (PM2.5) are indicators of marine air masses that
identify the difference between “air masses from the sea” and “air masses passing through the ocean.”
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