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Research Focus

Article No. 046A01

KEFD CO, #H AL COVID-19 NEEFIEZT-M?

Did atmospheric CO; observations detect influences of the COVID-19?

EURRETE

KREBINZ Lo CTAARIFUR B RAAOPEH BAIRET 2281, U E CRRS g
WAL D=0 m BT E /25> CND, ZD7w, FEBLHIL & - KKBE D FEEMNX
HIVTEIZ, £HL7H, 2020 FITH=amF 07 AL ZREGLE (COVID-19) IZ L THIEE IS
TRy E o TR OME SRF IR ENIHIR S, (L BN &I Wbk 3R (COy) P
BHAMICHED LiZE PRS-, ZHOLIIRELE, COVID-19 OFEIZLD CO, HJEH B %2 5E
BEORKBINIIEZ DM TET=OM 2 LR WEF 2 FREE T DT H &5 T2, KFa
TlX, COVID-19 23k % 7 A — /L CO KRG COIREICRIE LTI BE LR, ZHLTE(LoR
% B R L2 REBLISC, KREBIINCESPEH &2 b OHEERE ROV TEED D,

1. [EIC&HIZ

2019 4F 12 AICH E - RE TR S T8
Mo AV AEGLSE (COVID-19) 1< T i
FHICIERL, 2020 45 3 A 11 B R RY
(WHO) I IR T 75 E 5T HIE -7, &EIE
TG PER P IE D212, KB i B85 (2>
Z ) RLBENOHIR, U7F RO R A D
TVDDS, RGBT E TR I A LRI T H
%o EZAHT, COVID-19 LKA IEDT=HORIRIZE
DS - IRIEIEEN S — R ICHIRS 729, b
PREHER COy, DHEH BN Lzt e E Sz [Le
Quéré et al., 2020, 2021; Liu et al., 2020], =
HOAFEIE S - RFIE IR IR SUHEE T, &2
TR OALFBEEHE IR CO, (FFCO,) @ B HEH & i
2020 4F 2 A& 4 BIZib o —2r% B, gifEs bt
LT 2 AICIER 10%, 4 HIZIEH 20% O L7
17, 2 AOREA =213 EIChEOny 7270
ERT2HDTHY, 4 ADZ TSI COVID-19
DIER U= B E KL -b D Th o712, D,
FFCO, HEH B3R 2 ([ZEIEM M 27~ 9723, 2021 4

BAAGIEE 77 2019 FEDOL~JUZIFEEL TR N EHE
ESNTND,

LZAT, BUERKH CO, B O RS BLINI i R
FHITHEESI, H_ETOBLI T T a=oM
7ok, SOITITHETIIA LHEEZ WD L THERE
SER BT DIRHI N FE S TET[H 21X Nakazawa,
2020], ZH L7 KRB & R E 7 L0kt A
W B L OVELED T 0¥ AT T RS hE TR
WrnEhiS 5591270, HIERE B IR 5 R F
BR ORI FEERINZ @ E -T2 [ 2L Friedlingstein
et al., 2020], —J7, 2015 FERIZEAREIN T2 U E
T, RERCEARIR B A RA EE AT L T
2°CED TR Z, ATEEZRFRY 1.5°CH HIE 3729
(24 AL P ETIC A BI7RIRE S AT ADOHEH
BErREMICERICTZENnGESNT, 2oL
WA ML, & FEHK SR U7 H HIs A R
YO Y Y SR 3 Db BT Rt Y ot B SN R [
HFFENDIIIT /20T, DFEY, BITKRKFOWRE
W% =4 —7 5721 ¢72<, [EB - gz Pk
B OHIEZ ZBRNCHGEET 2280 KRB D
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v NIMABNDEINT oo, ZHLTH T A
L7z COVID-19 /XU FIv 21, ay s X TR K
T2 COp e EDWAZ KGRI TELX HZEN
TE=DN, SHIZZEOPEH RO EAE & ERICHE
ETEIZOD, EWVHREEFIEE (BT 0T b2k
2727,

ZZC, AR TIE COVID-19 (2X5 FFCO, HEH &
DELIZE>TRIER IS KA COy AL L
A DO DRI E, 7 a— )b, a—J1)b, J—
TaF D 3 ODARr— VI DOUWTHIN T D,

2. JO—NIVEHEORELRFRRER
COVID-19 D ET LY 2020 F O F D
FFCO, HEH &I% 2019 47 (9.95 PgC) 2t~ T
0.7£0.4 PgC Ji A L7z &HE E S u7z[Le Quéré et
al., 2021], 1 Pg DR FEN KK I CO &L THK
HENH — RS 572958 0.47 ppm O FE
Nz /2 50, COVID-19 (2&% FFCO, D
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1 B 20 4R (2000~2019 ) D A EHEIZE I
MG EEER (BB EEEE(REMEE, 10)B&
U 2000 FOEHEH (FR) . (L) LRFEHRE, (F)
<o Fa7, (T EBREOEHESHEITNETNTT . &
B, TNFhOATEHENIS 2 KA TRINDL R
AHBREINL TS,

PIZES TR T TR KA D CO, Y%W
BRIV A I RT 0.320.2 ppm K2
2%, £72, FFCO, Ok 3 E | JI:#‘fﬂE“GéL
T HL, m AL HER B O H A A oo B E K (52
BUZE T DIFM AT — b2 D) B 1 4T
BHHZLND, AL ERCBIIS DI EE AT -
RO K 2 fFE7D A REEND D,

£ T, 2020 FIZBIRISHIZ R T CO2 iR
FEAE 20 B OELEE S TENIZE R
%5 M % , NOAA/GML(Global Monitoring
Laboratory)iZ XA 8 JIZ K -S5< COL 2 FE DA Ek
EEE R IO~ a7 TOBLREE, &51
A7 B BE A JE A (E BRAF) (2L 50 i Tl
B A RAT DV Tl Tz, B WIS 4 IR R 81 o
2000~2020 DR R (R ZEA L) % 2

WEIE TIEEIL, &% H OFEHENSZDOR R
ZELBIL, ZHOLTROONTZFL U R EHZ O

ZHEIELIZOWT, #E 20 4 (2000~2019
) OBl EHE MER 22, 51T 2020 4D Hi
EALEK LI T ay LTz, & A OEAER =T 4
BT 0.4~0.5 ppm, ¥~V F a7 T 0.3~0.7
ppm, ¥ BT 0.6~0.7 ppm TH-7=, L7=h >
T, m40.6 ppm OZEALEZ I T 5T L1
HLWEB 2 HND, FEERIC, 2020 FOFHIZE
bz Roe, FREO 1 HOEZBRVTOHT
Bl £ 20 R OEBNICILE-TERY, BT
J7»5H COVID-19 IZiE K 3224k & /Mt 3+52
EDRRNEETHLZEN D,

EZAT, KRAHT D COz I DA » BT E
WZH R IR, bbb A Y R S L OV
FED CO WX & DA < ZBENITE R 55 26
%, Global Carbon Project 2373 % 20
8 (2000~2019 4) D7 v — )L AR [ IR &
I 32 % [X] 2127~ " [Friedlingstein et al., 2020], [X
21X FFCO, HEH &, KR T ~DE &, Wit
(LD B, 1F Bk [k A= ) B L2 5 R Y =
N7y I TWVD, 2k, KRA&EHE=RIT
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NOAA/GML DR KBLINIZESH DT, fEli -
WEOWIN BIXZ TN EEORER AR T
FIBLOELEDEH MR T T L OHEE
RO EIR> TS, £i2, P D7k EIT
FFCO, ki & & RKAETE R & - el AR
RWINEZZZ LGNk 2R L, EITET LIS
& % [tk A 49 BB o ¥ D WR N B HE A1 0D AR e )
SERTHIEL RS> TS, ZNENDORN- VR
2 WA TUEBIL, LU RSO 5 75 O S W F %

ZitH 3 5L, FFCO, T 0.12 PgC-yrt, kKX #
FE T 0.78 PgC-yrt, ¥E{ER UL T 0.09 PgC-yrt,
e 18 A 4 PEL W I C 0.62 PgC-yrt, 775 0.51
PgC-yr! Tholc, RRAEFEHE (TRDHLAK
HR ) oD 28 b i 3 LT R ek A W B W U & o
e TALICRINT 5280, Bl IZMY N KR
CO, DIBIRFE L ERARDOE N 12C & 13C
TR LT W HEE N HDHZE% L7 R AL
EOBBPBER»POLRBENTWD[H] 21X
Nakazawa et al., 1993], X 2% i % & e 4 fe
RET NG, EHFMOEEBHBRILT72bH KR
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[Friedlingstein, et al, 2020], 7R ALIFIL B EAFHEIR CO, HE
HE, KBEIRRERE, BELUELREIZAEN
BHOBESIUVEEBEERRETIVIZE>THESNT-
RERREOEHEERT (RINHAE), BIRERIEIE
ARHERRHENS KA ERELEERUVIEE AR
RRREFZELSINRY (RE)ERT BRIEENLTE
NOBERIIZE 2 RATEIGTELMER,

D CO Z DT M <ZEnn, KA E
BOEBHZNRVORETIHL TWDHIEN 50
Do LTz3oC, W PET20T Trle ek 4 ¥ 18 o
F W B2 A ICHEE CEAUE, RRBLIIND
COVID-19 O Bam i T 520 AIREIZR D,
LinL, BN L DG ZEDOF » Z By 0.51
PgC-yr! ThHhoHZE, BIKARERET VA K
DARMENE (0.9 PgC-yr1) & 25L, NLURD
35 COVID-19 DY 7 /v ak 352 8138
R ClEROVNEECHD, N7 T T RD K
KA DD FFCO2 HF H & D28 (b A IE e 12 L7
b OISO, B AR B SO O R R BRE
TNDELRDFEFAE P LETHD,

3. MARKBACKIO—NILEEEDKR
H
HEA AR P LB E, PEEIEE ST
ZLDTANF =T HE T D720, N COy D
K 70%ZHEH L TV D EHERF S LTS [Churkina,
2016], ZDOZEND, RGBS THE D
D COr Pk AR T DIV A D EEME T Fo
T, AT D5 EN (ORI I 2
B H0MEAI Tl B2 D EE 1 km LN O HE
WL Z TR \VWE) TO CO, BUITIE, TED
HEHE OB A2 372\ R 2 7T U R R OB
135720 CO HEHIRDITE T DT I I IR
MOREREEFNROND, LI223->T, COVID-19
DT FFCO, HEH EANB/ 3 Ul T CRLAIE
N5 COp IREDEEL, ZOFIGITEC TR T
ZERTREND, LL, HHTTO CO, BEEIX
FFCO, #EH 7217 T BE iU & 2 AR i KD
MR DENLT SITHIRGE RSN, THLT R
iﬂﬁfﬂzxﬁ—/W) REBEMEOBENNTHIKFT D, &
2, AHMBHEH SIS CO, DFEBEERN -y
T7UROEEFLH LI, FFCO, JEH & b AR
FEEEDHEI T Z ST LTLHR S Tidzu,
MU A — L D SRS D3E N D H B AR
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B LT Zeng et al. [2020]1% 7 [E DL F L ORHD
TO COy IREDBMFERERL TND, T7205,
K[REDOEFNNELNIERTIEL COVID-19 1285y
JE T R TO CO IR EEEE DIEN AR,
[EDEEBFAL RS Tldmy 740 i
(2 CO, MEFEZEEN DAL DM & e~ TR I3
L7zZEZRRAMLCND, —J7, Liu et al. [2021]137E
HD 4 DOBRRIER (B RIME 99 km) I3 TH
B EZ VT COoy IREDORER, nysX Y
VL, By XTI, my s T %I LT,
EHIZ, BIREENICILETOR[REBIRHEXY —
(FREE 80 m) TSz CO, JEFEZ, Hullk A —
NDORGDOEEN ML TN T T RRED CO,
BELLCTHY, BRIRER BRI RENDE
LEIKZETREEB DB A IRV, 2D
LTROBNTZ COr IREFMFIZHONWTEE 5L,
Yy 7Z T I RIERy 7T RTEZICH AR TE
NI 41 ppm BLUN26 ppm (KW ZEE RELTZ,
ZDIDNT, [KFEH O BEZRVRIZENTEN
X, #HCIBTD COL IR EBLING COVID-19 D5
AW DIEINATHEL 72D,

— 77, IWEZACTZ T TR<ER 1B FFCO, HEHY
BEOELZEHEBR T 2R AL REINTND,
Sugawara et al. [2021 1L H I {4 RO FHFERFIT
HHAT—DH . 52m O RS TR R FHR TR E
(RFEBIE) 2 FWT CO 77y 7 AEJIEL, D
BRAFEES TD 20204 4~5 AD CO, 77y /A
I FLLART D[RRI LT 2083% 0 L2 &%
oMLz (K3 EEY) . SBIT, #inid# T —o |k
T2 S CEIHIESND COy LR (Oy) DIRENGR
D HIDENE ST A D EE 72D H (AO2/ACO,, X3
BB 2 BEH) ZHWT CO, 77y 7 A% LiE IS5y
¥AL7= [Ishidoya et al.,2020], = DFER, 7T 7 AD
B FNCH V) ARBEICHSRL, (EETOHEE M
ZNER T T AL BORHI U R 2 > T2 Z L 2B S
INZUIZ (K30 B 3, 4,5 B H), 7228, fix kK
IZBTDH CO, 7797 AR O BLHNZ DWW TIESFZ
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RAKRTOET—EAIZE DI CO, IFVIRENRE
LD, EMhD, £ CO, TS5YUR, 02C0, tb, HRH
BIZEDITSVIR, AVYVHEBIZEDISVYIR, &Y
B (EM+AB)MSDISVIR, D FEHRIZTOVRS
NS5, & CO, 75V RDBEHEEXRT

(Sugawara et al [2021]0) Fig. 3 ZE5H, XFDKEZ%

&EO )O
A AROINCEDETUIFELWER A H LD TSR
ahizuy,

—J, P77 A A T, RliRE CO,
oY —FMENMNTTELAERT LI RN —2
(BEACO2N, [Shusterman et al., 2016]) D57
CO, BRIFERE, 577 U7 MK REETT L
T W T G EARAT 352 & CREM (22 1M 40 iR HE
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lkm LLF) 72 MR D BD T Ty 7 R RO 72 [ Turner
et al., 2020], = DOFER, COVID-19 DEATRENIE
W RSN HIBIZ ALAEIR CO, it &N
30%Jk D L7cZ b, ZLTEDRA D EICRBED
BICER T 25D THLZ LB LML, 728,
I CHERAEV B H— ORI ZE T2 7Ty 7 A
DADFENEL THIES N TND,

4. IR —)LIZHETHEEDOKRE
ZZTIEHEVAVE G HEE X B EkmEL EOE
1, Wb HHE (V— =)L) R — L O Rl
DCOPEHEDEAEIEZ HENTETZHIT DN
THRAET D, 2OLTA— L TORZBHEEL TE
FRNOLON AN TARICEDEA T CO
(XCO,) DELMITH D, Bl % 1F 2020 42 AIZHED
FFCO, OHEHED 30%I8A L7-E LT, KA
F L (NICAM-TM, [Niwa et al., 2011]) Z T
XCO, ZFHELIZEZA, DD BIiLE 4 0.8ppm
\ZL 727 Wn e T RISV [ Tohjima et al., 2020], Bi
TEBLRIA T O TV D GOSAT X 0CO-2 12k%
XCO, DRNEREEED 1ppm (ZEEL TWORWNWZEEEE
THE, TOBREPDDITIHETHLEND 31D,
Chevallier et al. [2020]i% OCO-2 THEHIL7 2020 4

200 -
| F—rtLur
T 180 + A 1R |
o ] e 27 ‘
€
©
S

2 AN 5 g TSN =7 — 2 2 fiftr L, &E
\ZX DA B ERD 72T HUE COVID-19 Di%%
R 52 3LV ERE L T D, £z, Buchvitz
etal. [2021]7TlX GOSAT & OCO-2 (2L A [ERERD
XCO2 5, & 72T IC I > T FFCO, DRI LD
7 FVEIRDL, 2019 4E 10 A28 2020 4 5 A
FTD FFCO2 (28D XCO, DIENNSGy D H -0 %
AVLLHTO D H AEEEN S ENTIZITELL THD )
EARARTz, EORER, 2020 4 3 AL 4 BT LIE]
ZHERT 10£10%380 L TDELTZN, 202 kX
HEVIIETIEL72<, Bl A TIX XCOs 12X DM
MIRVNEECHDERE ML TD, 7, 22 TIEFEL
HA LIRS, FEICED NOy ORIEE CO./NOx
e W THEOry 72T iR D CO, Kt &D
BACZHEE LI SR s S CHRh, EEE COy &
WEFTHEVENEETOHENEHL TS
[Zheng et al., 2020],

—J5, Tohjima et al. [2020] CIZHE DR FTHOK
KBS COp HEH B DB a5t
2, KRKWEE T Nl T ffiT i Lo CTEOHEH
BOEBCBEEZHE LT, ZZTIIDLIEELLZEONE
EABITT Do

E BRI A HEFOR G 20kmIZA7E 3 59

— L EREERCO,

(,4K 064d) EH¥Y 00 M@ ¥4 2}

T T T
2000 2004 2008
Year

T T T
2012 2016 2020

4 REFETORKERIEDI ACO,/ ACH, Lbd A FHEDRHEIL., &, 5 FREOIURILELUHIERETAE
1,2 3 ADFEHEESLVREREERY =, KEMRIIEHLLOIN VR, 2, 3 AOFHEIZEDOZE, [T
BIRBIEZEIIIL D FEIRN DD R ENEEE (956X ZRT . RERSEREREF HHE (EA) B HEEL-HEIZE TS
L BRFHEICES CO, M EDHMEMBERT . (Tohjima et al. [2020]D Fig. 2 ZHE),
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ff /5 (24.06°N, 123.81°E) (243 T 1990 4E{XH1EE A
SRD T DI ELN RN A BB FEHfiL T D,
H/%%Mx%fmﬁc:ﬁwf%TVﬁ:—yz~y®%*§Fz_
KO R S T IR D RS kS i,

KD raﬂiﬁzﬂjéz% CO,X° CHy DR A2 T T R i
FED CO, R CHs SUIRUIZELHIS D, I FR R T
TS AUD e T FE A~ BT B LR B L= e
BAbE R, T DOEE) I (ACO/ACHS) 1A D HE
HIEIZ BT D B b S T D 2 e TS
Nz, 728, BEIOFEITIRO IS To70, 24 IF

MO HZEND COy & CHy DA 1y b ERLL,

[T EAROBE, HHBIRE(R), CO, DIEMERZ (1
ocor) HEHHE T D, ZOFEE, FEMEE 1 B3
BEISERNL2T —XIZ oW THEL, R BLO1
Gco2 IZDVWTHENE (R>0.7, 16¢02>0.1 ppm) &3l 727
HEIZOWTH EEIES 30 H OB E N F 2R T
Do FEBE, AZOBIFERETI /225, TERRF
DELWEEICE > T FFCO, HEH &N AL
2000 FARIZ ACOo/ACH, EESEEINL 72283557
7= (FZBRITIE ACHJ/ACO, Db &L T )
[Tohjima et al. 2014], £ Z T, COVID-19 12X %
FFCO, HEHEDRJE%Z ACOY/ACH, LD ELT
X HZENTELOTITRV I EHIF R ST,

1998 47°5 2020 AEFTOBMPNZIE SN T EFRD
FETHEASNIZ 1~3 H D ACO/ACH4 o> A 3
A AT, BEIZIR 72X @ Eeld 2000
FERICHBR R B IME M 2 7R LT t%, 2011 4ELIRR T
EE—EDMEERLIZZ DN D, KAZITHEIC
B A BREHE R B OHEE D 7 2y hSAL TN D
73, ACOY/ACH, L DAL LA TWDZED I3 D>
%o LT, 2020 4£0 2 H 0 ACO2/ACH, & RA L,
W25 10 FRNC RSN ZE B OnE (X T O K EER ST )
TR LT=Z e’y inoTa,

EBHIZHELL ACOY/ACH, D BAL Z T~ DH7-01Z,
K512 2019 4= 12 AH 5 2020 4F 3 AT To
ACO2/ACH4 FL 30 H BB EA R 3, KIHIZIX
LE# D712 ACOx/ACH, tbD 30 H B E FHED
2 9 R (2011~2019 4F) O I EAE HER 7L
[RIFEIZ 7 2 RLTZ, ACO2/ACH, BT 2020 4F 1 A K
MBHEIL, 2 A PEICREMEZRL, Z0% 4 A1)
ANZDNT TN i E 9 FROFHMEIZIT 5D
EWGInoTz, 2Ok, Le Quéré et al. [2020]
O FiEERHOTHES-HENHD FFCO, HEH
BEOEEET 2L (K EH), ACO/ACH, LD
AL I —BEZRTZEN TN, ZOZEI,
PRI TS N2 ACO/ACH, FEDZE L3I

" | L
- | — SEARHERREEE 110G
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R A 4 s
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8 1104 [--- oEMOTEY - 80 il
< —— 2020 D ZEAE w
Gy L0 &
S
90 | .
2019/12/01  2020/01/01  2020/02/01  2020/03/01  2020/04/01
Date

5 2019 £ 12 A M5 2020 & 4 BETO ACO,/ ACH, Lk ZEE (30 BB EN T, F~iR), BLUBZE 9 FMH (2011 &F
~2019 F)D ACO)/ACH, tLtDTFHES LV EHERE (1 0)ERBERILVIRBIEZIBTRT , LLBED=8H, Le
Quéré et al. [2020]DFAEICEINTHE SN =PEIZE 5L BHRBER COORBENTILE LU ERRE TR &

VIKBIEEE TR T, (Tokima et al. [2020]D Fig. 3 HZE),
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B0 FFCO, OHEH B ITER T 26D THHZ
LETRIETHHDEE X B,

ZZT, WIRETTC 2020 4F 2 A& 3 AICElsh:
ACO/ACH, LD & HE D FFCO, HEH E D ZE AL
DRREFR DD, KR EET L (NICAM-
T™) % W IRIECD CO, & CHy ZFFELL, 1
BIOETVEEIZHES ACOY/ACH, bkl
72 (X6), 7ed, ET NFHETHWE CO, BED
CHs D779 7 A< 7 DFERIZOW Tt L a2
HEL QW22 X720, FFCO, D7 w7 A~ 7\ Z
DWTIE 2018 DT T I A%, CHy D777 AT
DWTIL 2017 4ED T T I A% 0L VW=, HE
D FFCOy DT T IR T 775 —%Fe U Tl />
PAes w7846, TENSO FFCO, HEH & &
ACOy/ACH,; ZBITIZEMBAR A RS, FEERIC
BIHISHTZ ACO/ACH, FE DD B2 b s L
THHEOE I EZHELTZ, TOMKE, FEHO
FFCO, DHEH &L 2 H 1T 30£12%, 3 A1 19+15%
B LTSIz, 728, HEETIXFRENSD
FFCO; D777 A554i<° CHy DI EIZ—ETH
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62020 F 2 BHKXU 3 AOFEIZH TS T
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al., 2020], CO, 72X DHFHEICRE A LA 52 72
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Airborne transmission of viruses viewed from atmospheric chemistry
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Brilao A L AEYGE (COVID-19) DJFRIKY A VA TEHSH SARS-CoV-2 1%, FIZFEERH RO
FENUTHE &S, IR LOZE DK 3L THERR T 2MIREZ O MIZIL, WER) L5178
B CHAREARBE RUT AR, TRIR TR 2L D3P A T T —D— 2z - BT, K&k
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1. [EIC&HIZ
Frilaw )y A L REYYE (COVID-19) X, &~
DIEFEND&HHP LI THRKRLE AT IERI LT,
COVID-19 OJRKTA/VATEHSH SARS-CoV-2 D)
REICRAL QX BN Z < OBF AR D3 FE R S4LT
WHHS, ARGEEERED 2021 4 11 H D EPEIZBWT
b, YR OLZ T HILSIE TEDL L O BRI
BoTWRWIDIZ DD,
HFREERERS (WHO) D AXSCGETIE, IR
J&Y%  (droplet transmission) (% PRI 5 pm LV K
TR ORIR) 1Tk DI, 2B AU
(airborne transmission) 1 [TRIAD 5 KT MIZEFE L
THRKT AR 5 um KD /SR RIEEZ)
\C Xk BEY ) L EFR L TV B [Siegel et al., 2007;
WHO,2020a), T 725, KD 5 H 100 pm FEE
UEDObDEBRITIX, RIK - RIKEZ L blczT =
SND—ETH D, B, THRILITIT TRIF-RG
TR Tl = DY), TERURGHIT=EREC S
fLZ DRG] D KO TGS RR IR & B A B AT
LHEBBEENDH, ZOHIZONTIKRT D,
2020 4 3 H 4IOERETIL, WHO % SARS-
CoV-2 D RGP 1T T\ Uk e & TRIRE: T d
% W) B %R LTV Z[WHO, 2020a], 2020 4E
7 A1 Morawska & Milton (2 K - T 284U YLR]

BROXIREZRDHI-EN e SH, REHbLT=T 1
YOV OREE L L TEONRICHEE LEA
% L 7=[Morawska & Milton, 2020], & D%, tkx 73
FFEF D OIS & E 2 T WHO o RLfig b 221k

L C&7-[WHO,2020b], 2021 42 AIZi, HEfE
Yeld FE 2GRS TI1d72 <, BWICHEZITH
ZEICEMERETHARE D STV D[ Lewis,
20217, KEFIFHHE Tt % — (CDC) b, 2021
B4 AICHEMBEYIT R ThRn e v ) RfigZ R L
TWA[CDC,2021], Z D=, MR RiiEs:
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1. Introduction

The global pandemic caused by COVIDI9 has
greatly changed our work and life styles as well as our
conference styles. The planned 2020 IGAC conference
in Manchester, UK turned out to be the 2021 IGAC
virtual conference. The 2021 IGAC Early Career Short
Course (ECSC), which aims to provide an opportunity
for Early Career Researchers (ECR) to learn career
skills and to build a network among peers, was also
held in a virtual way.

The theme of the ECSC was “ECR Collaboration
and Networking Capacity Building”. It was hosted on
Zoom combined with the wuse of Mural
(https://www.mural.co/) interactive whiteboard space,
which enabled members to create an output together
through the flexible use of plenaries and breakout
groups. It consisted of three connected progressive
sessions with time in between to allow members to
reflect on the topics asynchronously.

The workshop put us in the collaborative winning of
the future 2031 Nobel Prize award. “This award is for
the accelerated efforts to understand and demonstrate
how atmospheric chemistry can be used to both achieve
zero carbon emissions and improve global air quality.”
We were asked to imagine ourselves as leading
scientists of this amazing global collaboration. Before
the workshop, we studied the usage of Mural
individually and did a preliminary self-introduction on

the Mural noticeboards.

2. Getting to Know You and Exploring

Atmospheric Chemistry — Session 1

This session was started with an introduction plenary
and included three breakout discussions. In this session,
all breakout groups was assigned randomly to help us
to get to know one another. Breakout #1 asked us to
reflect on what made this winning collaboration so
fresh and different? Breakout #2 asked us to discuss our
priority for innovation and research in 2021. What
questions did we start to explore? And what new
possibilities did we start to consider? Breakout #3
asked us to generate “what if” questions/themes that we
could research that might help us make progress
towards net zero carbon emissions. Finally, we
summarized and categorized the proposed “what if”
possibilities in a plenary. All the main ideas from our
discussions were reflected on the Mural whiteboard.
We were able to reflect on the “what if” ideas and to

add comments or new ideas until the third session.

3 . Discovering the Secrets of Successful
Collaborators and How to Develop Your
Career as One — Session 2

In this session, we explored how to make sure we
were in the Nobel Prize winning collaboration. Firstly,
each breakout group were asked to add 3 things that
good collaborators do to understand the situation and
group and “get in” to a collaboration. Our sharing
generated in together 5 topics: sharing common
interests, making contact, being brave, identifying what
YOU can offer, and identifying what THEY can offer.
We further discussed the possible options for each topic.
We also reflected on “what makes me want to work

with someone or talk to them again?” and “where we
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think we are?”. Ideas to the former question included:
try to make discussions move forward, be ready to
listen to others, be organized, get places on time, take
initiative, be patient and open to ideas, be respectful to
others’ ideas, share knowledge, be willing to teach and
learn, be cordial and friendly, have knowledge in the
area, and have a good work ethic.

After that, time was given for us to reflect on the
skills and actions shown by those who are part of
successful collaborations and our own contributions.
Then, each of us were asked to pick 2 things to do to
help ensure we were moving towards being in a
position to be in this amazing collaboration that is about
to form. In the following breakout group discussions,
each person shared one of their two action plans and
received some feedback from others about the
approaches which one could take. To offer feedback or
ideas, we were suggested to start with “I’m wondering
if ...”. Finally, in a Mural area named “peer support”,
we posted what we need for support from peers or what
we can offer to peers to move forward our action plan.
People were looking for help to stick to the plan, to start
and continue working consistently to acquire a new
skill, to be more organized in collaborations, to accept
self-shortcomings and work upon improving it, to be
clearer and simpler, to get rid of the frustration due to
mistakes and start afresh with great enthusiasm, to
overcome fear and anxiety to finish the thesis on time,
as well as to listen to others more carefully. Most of
those requests were answered by people who offered

help or by comments from other members.

4. Exploring Potential — Session 3

In this session, based on the “what if” possibilities
developed in the first session, we were further given an
opportunity to share our ideas for potential research

challenges/topics and start to identify common themes

which could be merged and developed further. We were
then grouped according to the research topics that we
were interested in. In the breakout groups, members
contributed ideas to the research topic on Mural by
answering the following questions: 1) what is the big
ambition? 2) what scientific challenges are being
addressed? 3) how does this idea help us to jump
ahead? What is innovative about it? 4) what might be
the very first steps to get this moving with a low
budget? And 5) what can you contribute? The research
topics we discussed included: stopping global warming
at 1.5 °C, air quality with smoke events, effective ways
to prevent the fires, cloud aerosol and monsoon
variability, Halogen chemistry model, every
community had access to local air quality data, a
network of sensors that can measure even difficult
species (e.g., radicals), real time data from all locations
around the globe, higher spatial resolution of air quality

in urban locations, and more opportunities for

undergraduates to get research experience.

5. Feedbacks from attendees

At the end of each session, we were asked to use
three words to describe the session. The most
frequently used words were interesting, refreshing,
interactive, fun learning, freedom, teamwork, helpful,
brain-

contributing, thought-provoking,

engaging,

storming, and great discussion with great people, etc.

6. Reflections — two months later

As with other peers, I also think the workshop was
interactive, interesting, and helpful. What impressed
me most is one comment on how to listen to others
more carefully. The comment was: sometimes in
collaborations people listen with the main aim of seeing
what they can say in response rather than truly hearing

what someone is suggesting! This is what I sometimes
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do! I would have taken many suggestions from others
if I had listened correctly! Another idea which I think
great is to make the entry barrier for newcomers to
existing research structures lower, e.g., providing more
opportunities for undergraduates to get involved in
research. Moreover, I and Renu from the India National
Physical Laboratory established contact through this
workshop. I believe many other connections among the

participated members have also been established.
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