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Characterization of light absorbing organic aerosols at
Fukue Island based on skyradiometer and filter observations

Chunmao Zhut, Takuma Miyakawa?, Hitoshi Irie?, Fumikazu Taketani!, Yugo Kanayal
LJapan Agency for Marine—Earth Science and Technology, 2Chiba University

Backgrounds and summal

» Light-absorbing organic aerosols

Light-absorbing organic aerosol, also termed as brown carbon
(BrC) aerosol, is one of the most understudied aerosol components
for its sources and effects on climate change. For a long time,
organic aerosols had been deemed to cause cooling on the earth’s
surface (IPCC, 2013). Recently model studies indicated that BrC
is accounting for ~1/4 of warming effect by carbonaceous aerosols
at the tropopause globally (Zhang et al., 2017). However,
observation about the light absorption properties of BrC aerosols,
which are fundamental for climate change prediction, is very
limited, especially in East Asia.

» Summary

* Absorption Angstrom Exponent derived from Skyradiometer were
generally higher than those from in-situ ground filter observations.

« light absorption by water-insoluble organic aerosols etc., especially
in the UV-blue range, can account for the differences in AAE
between in-situ and remote sensing techniques.

» Vertical profile of aerosol light absorption properties need to be
further studied in the future.

Methods

» Light absorption of organic aerosols based on
Skyradiometer observation

» The skyradiometer-observational data at Fukue Island were used to
derive the Absorption Aerosol Optical Depth (AAOD) based on the
Aerosol Optical Depth (AOD) and Single Scattering Albedo (SSA).

8

(Irie et al., AMT, 2019; Khatri et al.,
S

SOLA, 2010; Koike et al., JGR, 2014)

« BrC light-absorption
properties were deduced
(AAOD from skyradiometer,
and AAE from both methods)
by separating the contributions
of BrC from BC and dust. W

» Light absorption measurements of organic aerosols based
on ground filter sampling

« Aerosol particles were collected on Teflon (PTFE) filters by the
Continuous Particulate Monitor with X-ray Fluorescence (PX375,
Horiba Inc.) at Fukue Island, and were extracted into pure water (i.
e., water-soluble orangic carbon, WSOCQ).

* The Absorption Angstrom Exponent (AAEfilter) of WSOC were
quantified based on measurement of light absorption spectra using
the UV-visible light (300-800 nm).

» Fire hotspots and trajectories
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» Daily skyradiometer AOD, SSA, AAOD and AAE in 2018

* AOD and AAQOD are higher in spring.

« High BC is accompanied by high Angstrom
Exponent, indicating more small particles.

If the contribution of BC is removed, annual
mean AAE is higher by a factor of ~3.

» Events in spring: AAE derived from skyradiometer and filter

* AAE from skyradiometer is higher than those from filter observations.

» Skyradiometer can observe all light absorbing materials such as BC,
BrC, and dust.

» Skyradiometer observations include information of vertical column,

while measurement of filter samples show only ground information.
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BEMUT— NI T - AV NEATIBEOHZT
(10) 11:30-11:45 {AFEEXR(TFEKRE), B Xth
AL VTS —2BIRERROMR -PEENMMRFE B2V ERERAZ TOREEHRTEU T-

*E#E(BR) 11:45-12:45
RAT—tY33a>: 12:45-13:45 (BFREE 4 L) RRAFY-YAL X : &K A0 HthR

tv33ar 3: [0Fbh 8 SOIGHA] (BR: & &)
(11) 14:00-14:15 WBOBEE (FTEXF)
FEKZF CEReS (LB 2FET -7 - 1T OIRIREFIA
(12) 14:15-14:30 BH & (BWLKXFE), AAREEE, KEHA
VEND 8 SESEEEAINSEEUCASEESATLOEHZL
(13) 14:30-14:45 =H40IB (Univ. Hawaii), XIS, M-, SHESE
Vegetation Dynamics in Japan as Observed from Himawari-8 Geostationary Satellite
(14) 14:45-15:00 # K (FEKXE), AU, o LF0fE, =AmA0E, SHiEE, TERT,
HFINTF, SARERRD
VFEND 8 SICLBILIBHBET=HY> Y OEIR ST

A% 15:00-15:15

Eyay 4: RBEE-IUSIET1-Fr—F—A] (BE: HHAC)

(15) 15:15-15:30 EREXR(FEKRT), 851158, mEFst
RRNEEERODCLZE LEOTRILE - BBt

(16) 15:30-15:45 Eifit, AZEH, HRERES
SURET IV EUEERERFER(CLBFETOSY I NEE 7ILTUX LAOIREE

(17) 15:45-16:00 /MREIE(FEXS), BEST
GOSAT/TANSO — FTS KU MOPITT F—4%F\L\2)\ AR ZIABEHEIRD CO, KU CO DASH
TR B DR

(18) 16:00-16:15 AREIIE (FEAZ)
FElE I R UNZ DIRIRE S DITH

16:15-16:25 BRSO (F;, REELFICOVT) mHANZ (CEReS H£AFAMAREZER)

(BRX%RR]
17:00-18:30 (IFE2fE 1F JIY) (2m#&E 3000 M)
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P15:

P16:

INETEE (RIAT), tRERE, BRIB{E—RB, AR, £RESE
DOAS i EZRWEHIITICHIFD CO BB DA
WREHM(TEKRS), BES
3rd generation Photon Counter Ot&sT
KADIR Evizal Abdul (Islamic University of Riau)
Development of Environmental Remote Sensing for Water Pollution Monitoring System;
Case Study at Siak River, Indonesia
=2l 8X (B)ISFEMFER)
ith ETOUE— M IR SRELTEBEBEATSY N A — ADRF
PR FRE] CGRREEKTF)
AR—=vrEitEEnFRORREIE- M S )
RO BB(TFEXRFE), E&E, #KR—1E, IYTryh Thad R AV>743
CP-SAR E{FILIES X7 /A TCP/IP B{ERIEERE
i (RELZTFKRE), NBVET, PitiE, (LEFLH
%E(LBU%j:m_tJIC%EE/EUT—gﬁbF*ﬁ'(c_ctéI?Dy”/@%%fE&J t
BEHHEL GRRERIRTE), TEn, R, =HHE, EAE, NI
SKYNET T —%% FAVWVoK A KUETE FEDIREE
Kasumi Hattori (Chiba Univ), Dimitar Ouzounov, Sergey Pulinets, Tiger Liu
Transient Effects in Atmosphere and Ionosphere Associated with 2018 Mw 7.5 Sulawesi
Indonesia Earthquake and Triggered Tsunami and Volcano Activities
IIASRE (REBRE), RiBI&, & m—
A-train T —5ZAVZBAB L FEE0OEEHRENT
FERLFEN (ERERIEAAZFERR)
NICAM-TM (C&D CHs DARKEMX S Z1L—>3>  EERAT DA >/ N
AHEBE (NINKE), TTOXEE, BiEEF, FEEFENT
FEBXT T - T ERRERE (CHITD LR REENCDLT
A BN RERIBIRAE)
MODIS 7—4%F\\ 15 R0\ >H 57 S 10K Z bkt
KEX (BFAREREME), NVICx, BIIRE, T8X—, 880
Characterization of light absorbing organic aerosols at Fukue Island based on SKYNET
remote sensing
EMtaz (HARKE), AMEHE, tHER, NITHE
Sentinel-1 C/\> R SAR T —4Z{ERAUAREIDIZ K&
PHREz (FTEXRT), mFa—, [EEEEA, #)lEns, EF—8, REXE
HF Ry 5—ELAIC L2 E RIS BB B DT
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P17: ILAXMEF (RILKFE), AEEE, BAREZ, R, NBTE&E
22— ETIEVE- NS ) R WA R E S TE A O ET
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P18: Yuti Giamerti (Tohoku Univ.), Didi Darmadi, Koki Homma, Ahmad Junaedi, Iskandar Lubis,
Chiharu Hongo
Evaluation Trial of Drought Stress based on Rice Canopy Temperature in Probolinggo,
Indonesia
P19: KeTRH ((MR)E>7>27), ==&F, IvTryd Fhad AU AN 543
J\AN=3H>HTOIRIGERI A
-REVE- MU U BRIBERIICH 2/ N\ B KA DR -
P20: XL (RIEKE)
FRERENSOHREREHETE
P21: Takahiro Osawa (94173 X%), As-syakur, A.R.
BET-IERAULAORRIT, NIEOBNE IV ICH T EEREE S T A AORFE
{EDFAFE
P22: FREHE (FEIEKRT), HREM#, ZEEAN, BEH5L, FLELLL-U, EFESA
/B LIDAR ZFVE AL BEOESEA
P23: AREP=E(FEKFE), K, Jann-Yenq Liu
GNSS -9z BB E T NI 57—
P24: xH ECBFAFREFLE), B)IDEL, REK, BIRERS), 2Z5=H
BHEI(CHIIDE MDA AREEFEL FO - (L LB EEERIOSBEL
P25: IRHBKE(REPKZE), Pedro Rodriguez-Veiga
JE— M L LRI ISERIT — A DZE IR A HETE (CRE I 35T
P26: ZIIEsh(L—T Al SAZEAT), AR, JIHPET, BEitEZ
L—Y-FRIL—-I050> D HE2 VAR ITOVILOVE— MDD FEEORFE
P27: EHER(FTEKRE), BKE, TEKS
finzet% LIDAR 7 —4ZFI AU LR A D EEHEE DIEHE
P28: fEEIR(TEKXRS), BAKE
finzet% LIDAR 7—5ZFAWV MRYY A TR L IERSHETE
P29: SUEHE— (FEXE), LBEREE, NEEF, BO8EE
Exz&) | BREEtT 52 AWREKI Uy MET059 MOVERRICDOWT
P30: /NE&EXE (FTEKXF), Liu Zhiyan, mHFM_
Dagik Earth & JoyCon ZFRVWVHBEKER AR E T — 77> AT ADRE
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