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Location

@ Beijing, China'®
® London, United Kingdom?2
® Surabaya, Indonesia?®
@ Bushehr Port, Iran (dusty days)?
French Atlantic Coast (offshore wind)®
@ Southern California®
French Atlantic Coast (onshore wind)?
® Bushehr Port, Iran (normal days)'
@ Shanghai, China'#
@ Paris, France®
O East China Sea'®
© South China Sea and West Pacific Ocean'”
@ West Pacific Ocean'®

Concentration (MP m™)

5,650
2,502
109
10.3
9.6
6.2
2.9
2.1
1.42
0.9
0.13
0.11
0.01

F;% (Zhu et al., 2021)
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FTIR : 358 MP m?3
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Analytical method

SEM-EDX
Raman spectral imaging

tRaman and pFTIR
pRaman
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72 [RTEESRRIEFET L NHM-Chem

(a) Online coupled NHM-Chem (b) Offline coupled NHM-Chem

NHM (1,24)
call cloud_microphys

call radiation
call transport
call surface
call Chem

subroutine Chem

call emission
call chemical_reactions

call deposition

NHM (1)

call cloud_microphys
call radiation

call transport

call surface

Interface  (5)

|

—call aergsol_microphys | |

Chem (3,4)

call emission
call chemical_reactions

1 — call aerosol migrophys _

call transport

call deposition

+ ->

FTroAVEE (BR74— KNy 7 R5ERE)
HLLKIFF T TAUEE (RILTFIRETILE

A7)

F /KT o R FOHYIEGEE GifiF4
Pl REE. BEERR. Rl - RMRRE) Z5IC

=1

BUEMRICHIERT (PAH, BT ERIE,

AMPS)

(a)Five-category non-equilibrium method

¥
Hydrometeors

Aerosols

—> SNW

Red: New particle formation —
Blue: Condensation/Dissolution/Evaporation
Green: Aerosol activation as Cloud Condensation Nuclei
Orange:; Aerosol activation as Ice Nuclei
Purple: Cloud microphysics (i.e., Autoconversion, Accretion)
Pink: Coagulation/Collision/Coalescence

Mode merging due to swelling and shrinking
Black: Deposition to gl‘ﬂuﬁd surface

Kajino, Adachi et al., GMD (2022)
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Physical Mass concentrations
properties

Origins Chemistry

Submicron mode (~0.1 um) | Mg M, Fp | Ff | Fo | PE | PP | PS PET

Supermicron mode (~1 um) | My M, Fpo | Ff | Fo | PE | PP | PS PET

Giant mode (~10 ym) My M, Fp | Ff | Fo | PE | PP | PS PET

=

X EIER A FRTE (N, D, 0, M,(=N), M,(<S), M;(ccV)THE,
Fp, Ff, FolXFE 4 H (p: population, f: farmland, o: ocean) — CDV###TIZ kB U @ IZFI A,

PE, PP, PS, PETIX. RFEE A ARVN) DB EINTHOH AT E(FERFEERPEERS),

S et N ez 32 3
A[:]/\_Z Eiﬁﬁlﬁ /@/i@/ﬁ
S o St N svs o\ 4t
(D=0.1 pm. EHE) (D=0.1 uym. EHE) (D=0.1 ym. EHE)
AMPs population based [ug/m3] (Jul/dan) AMPs from farmland [ug/m3] (Jul/Jen, AMPs from ocean [ug/m3] (Jul/Jan)
AL 35N 1= T 5N 1= — 5

S = . “3 4 ] = 1000 IN o st _ w V = Kt N ) il = b g

aoa , 500 600
m ’ 300 300

300
,\ 180 100 100
H’ G 50 60
Lo 30 30
= e o p
N s i
p— 5 3 3

. 1 \ 1

£ 150E B0E 90 100E 110E 120 130
SN

1000 1000 . 1000
~~ 850 800 ON 600
D:E 300 300 45N 3 300
— 100 100 40N 100
.&i_ 5 50 i) 60
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— 10 10 30N 10
I~ i 25N &
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Kajino, Adachi, Okochi, in prep.
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2019; Kajino et al., GMD, 2021)
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Simulated range (2200 — 4220 m a.s.l.)
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® =1 ILEANE (4.91 #/m-air3) B ERFEIZET HE,
¢ B REEOREKTBEE (1-100 #/m-water3; >300 um; 132, 2020) £Monahan et al.
(1986) DBIEM FRAEXRXT—L(BELERTOEX)ZF A .y .
& 108H\510° #/m-air*&7dY | 8-9HTE /N T B E?&EE‘X}TDREEEIHE
E[E. B/KTIX100 #/34 kgt& . KKIX5 #/0.5 uglE 2 D TIMTIEEEDELY,
¢ (1)B¥HEDAMPSIIETILTEICIKIFEAETELLEL, 10-61 #/m-air’
® 2)BFEFHEDAMPsOFHEEREN, BIERI FOREBBLERE(ELS,
® (3) RETHBD/INSTEMPsINFHET B, >4HTZ N ELTHA-SHT R YTELY,

The density function dF/dr (particles m* s~' um™!), which
expresses the rate of sea-salt droplet generation per unit area
of sea surface, per increment of droplet radius, is given (1) for

IE Tﬁ o E‘Z indirect mechanism (through bubbles): '

dF. ‘
— = L3730 (1 + 0.0571%) X 104" (5a)

' 'whit'ecap formation

\_ C ./winds_>4ms" s
‘ R A AL

where B = (0.380 — log r)/0.650 and (2) for dixect mech-

anism (through spume): U1‘00) 341%
ﬁ NaCl MP 0 r < 10 gm
dF, 860X 107%*®=2 10 pym=<r<75um
MP (=101 g/g-NaCl) @ |+6X 107t 75 um<r < 100,m O
8.60 x 10"e2'°8>"‘°r‘-8 r =100 pm

20 m/sTCREIEXY
OMTRELL B,

Figure 1. Mechanisms for sea-salt aerpsol generations
(adapted from Monahan et al. [1986]). Two mechanisms are \ u %
presented (a) indirect production by bubbles and (h) direct Gong et al (1997) 10

production by spumes.
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Figure 1. (a) Model domain (D02, Ax = 6 km) with
terrestrial elevations (m) and region (black) and city

|
1000 2000 3000 35000 10000

(red) names 1n Japan. (b) Population density over D02.
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Kayaba and Kajino, GeoHealth (2023) 5 (REASv321, PM2.5EIXN—X)
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(1)

(2)

(3)

(4)

PM, DiRERE—HRB T/
TH—T O ADENIEL > K
BRFEEEIENFCTETILD
INDA—IDRIZKELEDNELN,
IP(A) v.s. IP(V)

RERDPM, -EC: BENEHED
T54<) I3y 3>, IP (E)

BERDPM,-Cu: TL—FHEE
IP(B)

BERBDPM,-Zn: 24 VEFER
IP(T)

Figure 3. Scatter diagrams between simulated (a) PM, s, (b) PM, s-EC, (¢) PM, 5-Cu, and (d) PM, s-Zn, and those observed at (blue) 163 general,
(green) 47 roadside, and (orange) 21 background monitoring sites of MOEJ in Japan. The small dots indicate daily values, and the large circles
mdicate seasonal (two weeks mean) values. The solid line indicates the 1:1 line, and the two dashed lines indicate the boundaries of the factor of 10.
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Figure Al. Same as Figs. 7 and 9 but for (a) IP(V) to IP(A), (b) IP(E) to IP(A), (c) IP(T) to IP(A), and (d) IP(B)® to IP(A) ratios. (A: all; V:
vehicle total; E: exhaust; T: tire; B: brake.) Note that these are only reference values because IP(B)® cannot be directly compared with other IP

values.
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TURNING POINTS

20 Things That Happened for
the First Time in 2023

A series of surprising and serious events and trends that were
unprecedented until now.

Researchers found evidence this year of airborne microplastics in the clouds above
Mount Fuji in Japan. Ko Sasaki for The New York Times

15. Microplastics are found in the clouds.

Researchers in Japan have found evidence that microplastics are in the clouds,
according to a paper published in August in the journal Environmental Chemistry Letters,
raising questions about possible climate effects. Scientists from Waseda University in
Tokyo found airborne microplastics in clouds above Mount Fuji that they believe came

mainly from the ocean.
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Pyrolyzer
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Py-GC/MS
* Multi-shot Pyrolyzer: EGA/PY-3030D (Frontier Lab.)

Carrier gas: He, 0.0825 MPa, 1.5 mL/min, Split ratio: 1/10
+ GC/MS: 8890GC/5977MSD (Agilent)

Pyrolysis interface temp.: 300°C, GC inlet temp.: 300°C, GC/MS interface temp.: 250°C
GC oven: 40°C for 2min - 20°C/min - 320°C for 5 min

GC column: Ultra ALLOY® capillary column, UA+-5, 30 m, 0.25 mm i.d., film thickness 0.25 um (Frontier Lab)
MS scan range: 29 - 500 u, MS scan rate: 1562 u/s

« F-Search System, F-Search MPs 2.0 (Frontier Lab.)

AJ)L>3avy NE
1st = 9w | BB (100°C - 30°C/min - 250°C for 3 min) : AMPsSADINEY) (PAHs/RE)
2nd = gw N BEREEVDEE (600°C) : AMPs (ZRU~N—)
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PM. 4,
PM, 5.10
PM, 5
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<LOD
0.36 = 0.07

<LOD

<LOD
0.83-L10.16
3:5ik10.5

0.09 £ 0.02
0.11 £ 0.00

<LOD

0.25 =+ 0.08
0.44 = 0.05
0.76 = 0.37

23+04
14 +0.2

<LOD

6.3 0.7
<LOD
<LOD

Journal of Analytical and Applied Pyrolysis 171 (2023) 105946

Contents lists available at ScienceDirect
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Direct analysis of airborne microplastics collected on quartz filters by
pyrolysis-gas chromatography/mass spectrometry

Journal of Analytical and Applied Pyrolysis

journal homepage: www.elsevier.com/locate/jaap
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Hitoshi Mizuguchi ', Hiroto Takeda ", Kyosuke Kinoshita b Masaki Takeuchi® 2,
Toshio Takayanagi ®>, Norio Teramae %4 Wwilliam Pipkin ® ', Kazuko Matsui £
Atsushi Watanabe ¢, Chuichi Watanabe ¢
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(2) EFIVHIFDER PEEZE

EFIVRFDOERKICEE T B 1THIE (Tanaka et al. (2021))
x1. BFCERESBSZONDISAKNBREIEDT ) TSRF v IORFERD

R
NN MBI

2 o BNE RS g B

[mg /mL] = [mL] [mL] = [°C]

LDPE 2 =, 4 100 DMSO 110
HDPE 2 Ty 4 100 DMSO 115
PP 2 +3yLY 3.5 100 DMSO 110

220 KIS J—)U

PVC 4 NFH_ Y 3 100 (3.5 :6.5) i

PS 1.5 ~LTY 15 100 X %35 ;;) L 50

LDPE: low-density polyethylene; HDPE: high-density polyethylene; PP: polypropylene;
PVC: polyvinyl chloride; PS: polystyrene; DMSO: dimethyl sulfoxide
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(2) EFIVHIFDER PEEZE

PERTETIVAFICKDIEXFIEFICKDRRDMDOTE
RUV—ER | AR | s [ L TR ST
= (mg mL1) (mL) Chi2ofh) YI9ME : 549 nm

DR{E : 469 nm
1 4.2 261 l II
D 4.2 275 " Il-- _

4 42 280 **2 mg mL~! INER © 17 %
20%
X1 ¥V—haEBEItECo-FI U Y ZDMSONDOEIE. 58 . 606 nm
* 2 Imagel|C K DEEMTICRUNTER UIC i F# R Eljgafg 461 nm
)l b 8 10%
ImageJ* Ld:%*\lﬁﬁﬁiﬁﬁﬁ Iﬁ%ﬁﬂi& - I II
o & - eI | Hisnenee.
: 2s%4 mg mL-! INEE © 83 %
o 1918 : 763 nm
7 I PR(E : 671 nm
10%
5%
e _II IIIII.IIIII_-_
8888888888888 88888881
8444408888070 202100218
*Schnelder et al., Nat. Methods (2012) HI57—2 (3) ANDE s oiet
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AMPsKULEE © MAM vs. MAM

Deposition flux
(MP/m?day)
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0

Leaf-attached

THR PRE

(n=3) (n=3)

Composition (%)
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50

25

Leaf-detached
D(eI\I/)I(I)’S/iE?/?l:}l’l)IX Composition (%)
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EPE
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EPP 0 0
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ENylon (n=4) (n=4)
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cf. Previous studies™
36 MPs/m?2/day (200 pm <) ~
771 MPs/m2/day ( 20 pm <)

Forest

canopy
condition

Leaf-
attached
period

Leaf-
detached
period

Sampling
period
(Days)

2021/10/28~

2021/11/18
(21 d)

2021/11/18~
2021/12/06
(18 d)
2021/12/06~
2021/12/21
(15d)
2021/12/21~
2022/01/13
(23 d)
2022/01/13~
2022/02/21
(39 d)
2022/02/21~
2022/03/30
(37 d)
2022/03/30~
2022/04/07
(8 d)

Samples

Precipitatio
n

Throughfall
Precipitation

Throughfall
Precipitation
Throughfall
Precipitation
Throughfall
Precipitation
Throughfall
Precipitation
Throughfall
Precipitation
Throughfall

BARAZFREZEMARE - M2RXKR

*Dris et al. 2015, 2016; Cai et al. 2017; Allen et al. 2019; Klein et al. 2019; Wright et al. 2020; Kernchen et al. 2021: Klein et al. 2023

Rainfall
amount
(mm)

2.1

1.0
6.0

2.8
2.6
1.4
1.4
0.8
2.9
1.7
2.5
1.0
1.0
0.5
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