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HCHOAS A (10159F/cm?)

X 4-2 FEBETO HCHO I 5L ER S REDBA X
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0.5 0.35
o ole 0.3 * y=.0.0032x+0.1108
. ° : e 0.25 ° ° R2o: 0'0949
0.3 Do edergs 00 e 0.2 . et . o
° f‘O ‘.Y.. ‘ ' ° o' .:. ': e 0 ° °
@ [
0.2 ‘ f’:- - 2? #.0.6029x + 0.1295 *1° R et ° .
\'Wﬁtb.oow 0.1  Ceconese e Sl E—
0.1 ';".':;?’Rgc W"""" MARLLL R SEL 3 S TRPE SRR
O ‘2 m’. ° 003 ° ’ ° s .s" .‘ L L 4 .
S ) oR %o 0 oo o Nroat W eglee @ o
~ 2 4 6 8 10 12 14 16 4 6 8 10 12
MO1E 2/
@ 0.25 0.14
m( ° L
ix 0.2 0.12 y = 0.0172x - 0.0857 .
= . ¥ = -0.0026x + 0.0927 o RZ = 0.1883
o015 . R2 = 0.0034 .
’ R ° 0.08 o o°
[ ] [ Y °®
{ ] ° ..o
0.1 o © .o. ° ?. e 0.06 ..... °
ooo--.oﬁooooo-o.oﬁ ..... oo 0.04 .'...
0.05 ) . ®
. o T . 0.02 et
0 o o0&°° o 0 ° ® e
4 6 8 10 12 4 6 8 10

HCHOB S A (101553F/cm?)

X 4-3 ZEETO HCHO IT70Ea ) TR EBSREOBAK

Bl 4-212X2%&, HCHO 7 7 A EMM RO EFE S R OBIRIZOWTIEL, 0.25 F, 0.5 27U v RTIX
FHEAZMEIE 22y, 1R, 27U v RCIIMABENRA L, R K EMEENSHL R DIEEE
SIBZEenbnd, —HT, K 4-312XdE, HCHO 1T A& aF T BEE O /DR OEFRIZ DN
T, KRG ENHL 22 13 EHENEL R DI TR, 2EOBEAICOLRIFOHEBENRA SN
Do

PLEDZ s MARITEBRICHYERED A Y 7L U2 LTERBY . TOMB LA EHEST 57
DITIE, SFAFEEREICBIT L7 ) 7 TOZTERRLKATHEOBERABINO FRINDEY |
HCHO 7 7 2 E VT AR 43 3R C— E OFHBIA AL S 4072 100~200 km (S EIOHE TIL 1~ 2 FERRE) AN
UICH LA R S e, — . 2T ZEEEIL, EERICIEEE L L O B ERIE D D HEE S U
DIEEZEEDA Y TV EHRB LTV DT TR, 207D, KEMEEZ < LTHMHBTSRE
NEL RO hoTl2EEZBND, 2B, 2EZ VU v ROHEITHENE TS EBIIRHTHD
D3, VIR EFE /73 & HCHO 1 7 AT~ THBEREIT/ NS Wiz | ZREERF OB ThH 5 ATREMEDN
EZBND,

1EL2EOELLMN, LV by 7IH 0 U HFHICHE L-BETHDRET D Z &8 LS,
27 Y v FCHEK 4-1 TRLEL OIS, HESMICET IHEREN PR VIBESNTZEDIZRD
72, SHROMBHTIIZEARNIZLEZ Y v FOT—X 252 i Lz,
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4-41201%, 1EZ U v RIZBIT 5 HCHO B 7 & & A A O EFE 7y R B4 2 teig L TR L

—o

i 0l 0.22E+00
0.19E+00
0.16E+00
— 0.14E+00
— 0.11E+00
— 0.81E-01
 0.54E-01
i 0.27E-01
0.20E-05

/lcm?]

HCHOjJ EA (10543 F

I 0.24E-01
0.21E-01
0.18E-01
0.15E-01
0.12E-01
0.89E-02
0.59E-02
I 0.30E-02

0.20E-05

4-4 HCHO HSLEF{HAEDHEBE SR (AX1 EZUYR)

4-4128 5 &, HCHO 1 7 LADOMER AR 13T O AR /33D ZE I & X EERINTXIS L TWDH N, =2
F T OB A & ITRS L CWRWE ERED T LN -7,

(2) BEE, BEFHEZARE LIBIT~—REL RN b AT v 70R L OBAHERER~

KRIETIL, RBRECKREH 2 8T, BIE CEIT 2B ORHE O — xR N A7 v 7 HA &
DA MEZ MR LT, 4-5121%, HCHO 1 7 L DRAELAL & B &R LTz,
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| ] : “ [1015%?
/lcm?]

124
11.2

100

4-5 % HCHO H7 LB 5 OREELEFHEAL,
B AEMNICRIT A EHELEROA TITRLTNS,

4 -5 12858, 2015,16 4EIZZHi7- HCHO A5 L HUFRAY A O K i RSEPETR AR TrEv y) 13 2005,06
FIZH BB, — RS D EN RSN, 2. RILLKK 4-5 12kpe, FEALICEL UIHFEFTIVE
EDHNENZE BRI EFTHLNIZ LR MBS DR IL ., ST L ADNRNZEN DD,

4 -6 |21E ., %2 EB1F5 HCHO BT AEVT RO IS S R e DA Z R~ LT,
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0.025

0.02
=2F y = 0.002x - 0.0116
(2015,16) 0015 R2=0.2612
? 0.01 % o ¢ e
~— 'o.‘.v'
p 0005 .%;.- %® " .
@ 0 00°g8 e °
i 4 6 8 10 12
| 0.025 .
8 oo
i€ y = 0.0004x + 0.0026
£ 0015 R2=0.0054
5= 0.01 o" ¢
(2015,16) 0.005 tyas Prpe
0 o el
0 2 4 6 8

HCHOA S A (10159F/cm?2)

4-6 FHEASBEOEESSHELE HCHO b7 A0 A

4-6Ck DL, BEIITIEZFETHGLI- HCHO 7 T A LT ARHEIFE S ROMBENRHEEL TWVWD Z &
Nbnd, Ziut, 4-3HiD (3) HTHRD, MHARNLDOBHEDOFHZILICET AR NLT v
RS TH D,

4-3. AN BMLT v FHHOBERIT

4-28iCRLZEY | by T E T UHERTIR, MTRITERRICA VT L RS RICHIBEL TS Z &
DRE S T2 A0 5 AR T, PR0s 5 o BVOC it B & MEAEFE X 0 K57 5k CHEE T
HZEE LT, TOBRIZIX, 1T 6 O SR EHEE I B & 2 DT RO HFE /-1, B4 5
CFRe DT — 2 Y —ALIEH L THEE LT,

(1) BVOC E#EMH 7 7 v 7 ADH#REF L
BEH, TS T IC W T RKEET /L (ADMER-PRO) D4 EEIC &, Skm A v 2 = K120 kn
A w2 TBVOC M 7 7 > 7 2 (EHUEAL AR & 72 OILBEREEE) 2 A Z & IcHEE Lz, #E
EFEROVES GEMED 7= 0 O HEE) & LAT CEmMERER) A L oREHEZNTh,
F 4-1, £ 421 LT,
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#& 4-1 BVOC EBEBH 777 A B F1E

o THEIEH =D DERBIE T Sw I X (ES_land) ZTTHMISD
AVTL>DOH:EEZELTUTORTEH

OES_lond = ES (EEEH =D OERBHE) x1A (E@EiEE
) xTIMoOmEmED =R

TINS5 DA VI >SS, EEERNSHRESICEEHD
SF—AXBSE(CLT, LAIR et al. (2021)F2DF — Q%ﬁ%lu_
U TERA2DL D (CERTE

X1 AFAFEEREEX6-9DEY Y UF T X EBEIC8 ADEE 50 nmol/m?*/s & {E
L. AR A7 =3 a4 FEREEN 6-10 DF Y Y UF 7 OOz

X2 :Ji et al. (2021): Multiscale leaf area index assimilation for Moso bamboo forest
based on Sentinel-2 and MODIS data, International Journal of Applied Earth

Observation and Geoinformation, 104.

R 42 Yo ES GEEBESHIVOEBMHERE) & LAIGEERERE) O A ZLOREM

_ﬂﬂﬂﬂﬂﬂﬂlﬁlﬁlﬁl
0.2

70 21.0 350 500 250 2.0 10.0
(nmol/m2/s)

LAI 1.5 1.5 1.5 28 40 4.0 4.0 40 4.0 4.0 2.8 1.5

MHROERE S RIZHOWTIE, V—AFT—Z & LT, BTH4AFERELFRL REZEND Tt
W TR W BRI M SRR o & — AR NS BIR A » v 2 AL THER L2 b DI A, it
JAXA 73 B3P S A7z ORI B T — 2 BAEH L7z, JAXA 70D ABH S duic R - o
7 — 2 O EEM 4-TITR LT,

28



®Ver21.11 (BAAKIZH10m
FRRE, 2018~2020%F,
1293%8) *Z=FIH
V202111 BICUYU—X
vEE3R(ICUY — A=
FoEDRID/N\—=>g>
&0 TV—F—)CRIL]
E PRl AT UR
BilcsNTWB
VEIEEEFEL Y EL
CSentinel-2BIE2D

Multispectral Instrument (MSI)
© zrmUHs

M 4-7 SEEFRETH LI HREBESBHEICAN T —FY—2

(JAXA O &R E - Hf| FH L Hg B x)
XOF L5 (2022): JAXA w5 - HuRI ) L Mgk B B ARk 21.11 it (HRLULC-Japan v21.11) OfE
i, HARYET— Rk 72gagk 42(3), 199-216.

K 4-7T CRULIET—F2E2REIC, MTROERESHELZ 3IRA vy V2 B TERLES 2, 5km A v
2B LON20 km A v = THEEF L, DIEOMITIZER L7,

(2) MHROEESROHERER

VIR R ORI (5km A v =) ICBITA2HEMRLK 4-81C, @t (5km A v
=) BT AHEREEZX 49 12FnTars Lz, 720 K 4-10120F, 20km A v ¥ = O KFEKIC
B AHEERE L R Lz, DUF, MEAESM & LT, JAXA O @& fiits R A H gm0 5 — % % H
WA IR (JAXA) . TRBREED S TIRbW =720, BEA AWM SN v ¥ —ohiAE 5
X DS AESEOEBEERE SIKA v Va2 B TR LT —% ) ZHVWESAIE “ITHR (BRES
EMEEREE 2 —)” DX ITABIERT,
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TRk (JAXA) ik (EMZRRET>5—)

H HHE {EEEEEE

O [max] 0.217E+00 i [max] 0.915E-01

i 0.190E-+00 i HHEH E 0.801E-01

5 0.162E+00 2 0.686E-01

iE 0.135E+00 f 0.572E-01

- i 0.108E+00 ; ; s E 0.458E-01

5 5 ‘ ! 0.812E-01 st B0t 0.343E-01

Gl 0.542E-01 e 0.229E-01

0.271E-01 0.114E-01
[min] 0.100E-04 HE [min] 0.100E-04

B2 QS SHE (EMSEEtTL )

[max] 0.602E+00
0.527E+00
0.452E+00
0.376E+00
HH 0.301E+00
== H ! 0.226E+00
0.151E+00
e g 0.753E-01
[min] 0.200E-04

v

X 4-8 PrAfmEfELs RIS HEERR (BHR, Skm Ayva),
BELL 2T FTHEOEE T BHERRBTRLTND,
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TI#K (JAXA) T (EMZtEtE>5—)

s i
EHH HHH e H i i i
I 7ﬁ& E H
i
R mmm nn H B
HEERER P [max] 0.487E+00 B i 7 [max] 0.166E-+00
R A H 0.426E+00 TR S H 0.145E400
; 0.365E-+00 N 0.125E+00
N | e 0.305E+00 y L 0.104E+00
: ESEE:: 0.244E+00 &t | 0.831E-01
0.183E+00 ; T 0.624E-01
2 0.122E+00 5 s 0.416E-01
. : 0.609E-01 . sk 0.208E-01
: : [min] 0.300E-04 i i [min] 0.100E-04
}HH H [T T
| E5%E . 0FSEER (SRt S5 -)
ci PR
H } 1 ﬁ: 1
RN N . I 7§§ v
: a HH e [max] 0.528E+00
A 0.462E+00
B 0.396E+00
U ' aERsa T 0.330E+00
1 0.264E+00
f 0.198E+00
£ 0.132E+00
. 0.660E-01
3 i ‘ [min] 0.100E-04

X 4-9 PrfmEfELs RIS HEERR IR, Skm Ay=),
BELL 2T IHEOEE T BHERRLIRLTOD,
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Tk (&
t)
max] 0.296E+00 nax]| 0.544E-01
I,.J‘+00 [‘4:13-01
0,222F+00 0408E-01
= 0185E+00 SO340E-01
SHOT4RE+00 = 01272E-01
< OHLIE+00 — 0204E-01
HO/T40E-01 - 0/136E-01
O37DE-01 0.630E-02
%Wn 0.100E-04 H:ﬁﬁﬂ{:f 0.100E-04
15 2 [
‘ [x10 molecule_s/cm ] sE . JF &
I SREE (£
12.4 ¥112) pE8%s ser s
112 | £u
S 10.0 EEESEESEEE DS Tmax] 0.406E+00
: ‘ D ISSE+00
£ 88 T 0.304E+00
| " 4 0[254E+00
7.6 o = 01203E+00
6.4 : o520
=OTOLE+00
5.2 9:507E-01
I %@g 0.100E-04

M 4-10 MAHEESRHMELSHGHEEER Q0km Ay =OEKEE e RER), Z3ELLTaFSHED
HREOSEHER R, ROy XY HFHI S DB A #EERE £ (OMI 12X 5 HCHO R YT L% B
BHME (2015, 16 F£007,8 A FHE, BRIFEZIIX 13:30) OHEH5AH) HRL TS,

B 4-8, ¥ 4-912LD &, AR, EROWTHOMFIZENTYH, X 4-7T T/RL7E JAXA T —X
Z Tz TVTRR (JAXA) | DR BHEERE RO T3 BEREM SRR o 2 —DF — & Z Wiz T
W BREEAEMSHENEE L Z—) ] ORIV RSN NS, — T, M 4-1012k 5% &, HiF
DATDEMERI 2R UL TR (JAXA) 1 & TATHR BREE AWM SRR 2 —)) TRESERDLH L
72, WIS EBEL L OURLE by 77X U UHEFHIC L DA Y 7 U Ui EHBR AR & Rk O )
THDHZENDND,

(3) ML DOEBBHT Z v 7 AHBHER

B, T EZF (8 H) BT DM b0t 7 7 v 7 AMEKREEZX 4-1112, FF (4
A) BRI EEREEZX 4-12 1R LT,
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(£¥t) £ : ADMER-PROAJE;

s i H i
F % 'mol/km2/hr H [mol/km2/hr HH H
95 ! [max] 0315E+03 g[ [max] 05V 1E+02 ‘“‘g‘,’,‘;‘ﬁ’{,‘g}nlm
0.140E+03 H 0.140E+03 e 0.140E+03
el HH 0.120E+03 RN HH 0.120E+03 aanaaayt 0.120E+03
! 0.100E+03 e o 0.100E+03 Ficasisacice 0.100E+03
0.800E+02 : R ) 0.800E+02 Niiczaizizis H 0.800E+02
i 0.600E+02 ) 0.600E+02 ) Gistic: ieEi 0.600E-+02
SEaREE: 0.400E+02 HhH 0.400E+02 0.400E+02
0.200E+02 0.200E+02 i 0.200E+02
[min] 0.363E-04 : (min] 0.262E-04 FHESEEHESRIEE T E (min] 0.247E-03
iy \ he=:
) N
H i 5 A mol/k o [mol/km2/hr]
et oo g Tmax] 03435403 EEEE M [max] 0.177E+03
. ﬁ' 4 0.140E+03 Ssin 0.140E+03 B jiet £ M 0.140E+03
VTE% i 0.120E+03 EEEEEE e 0.120E+03 ; 0-120E+03
R 0.100E+03 SERdE it ket 0.100E+03 0.100E-+03
0.800E+02 £ 0.800E+02 0.800E+02
FH H 0.600E+02 b 0.600E+02 0.600E+02
0.400E+02 R 0.400E+02 : 0.400E+02
T 0200E+02 SRR 0.200E+02 e 0.200E-+02
g eI B i minl 0158
/

M 4-11 MHRPRODA Y PV BERBNT 7 v 7 AHFHFER (8 A, 5km Ay =), B3EL LT,

ADMER-PRO T — Z DO H#HEF LI ELZZRB LA VY VUV EBHBE 7 T v 7 A bR

Y1037 8 _(JAXA) MDHERE (E¥)t)

W

LT3,

% : ADMER-PROPJJER

ESEY i i
[mol/km2/hr] H [mol/km2/hr] i [mol/km2/hr]
[max] 0.108E+02 Hpg [max] 0.489E+01 [max] 0.710E+02
0.140E+03 HH 0.140E+03 0.140E+03
0.120E+03 B HH 0.120E+03 : e 0.120E+03
0.100E+03 HH 0.100E+03 | 0.100E+03
: 0.800E+02 : 0.800E+02 0.800E+02
! 0.600E+02 . 0.600E+02 i 0.600E+02
s 0.400E+02 EEdEe 0.400E+02 0.400E+02
<Ei 0.200E+02 5 0.200E+02 0.200E+02
iscEeeil [min] 0.183E-05 : e [min] 0.134E-05 £ [min] 0.247E-03
R A FHHH
; Saoccataee igz;’
A Y 2 v = \
ﬁﬁ% [mol/km2/hr] [mol/km2/hr] L [mol/km2/hr]
[max] 0.177E+02] [max] 0.122E+02 FH [max] 0.531E+02
0.140E+03 0.140E+03 s £ S 0.140E+03
0.120E+03 H 0.120E+03 Fro AR 0.120E+03
0.100E+03 ; i 0.100E+03 o 0.100E+03
0.800E-+02 0.800E-+02 2] 0.800E+02
0.600E+02 0.600E-+02 Eesee o T 0.600E+02
0.400E+02 0.400E-+02 ‘ e 0.400E-+02
0.200E+02 | 0.200E+02 . B 0.200E+02
[min] 0.576E-06 [min] 0.183E-05 i i [min] 0.418E-05

4-12 BP0 T VBB T o7 AHEFHFER (48, 5km Ay =), 2&ELT,
PRO BT —# 0o HiEst L= 2 EEZZE R LAY TV BB 7 7o 7 AH R LT
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M 4-11 1ckdpE, EF (8A) oA VTV EBKRMT 7 v 7 AHEEMHEICHOWT, HTOHREE
(JAXA) | 1T ™MrosrEE BREAEHZHEEE 2 —)) L K&, 25 L L TRL7 ADMER-PRO
WIBT —Z N OHfist LT 2 EEZ BB LA Y TV UVERBBRE 7 7 v 7 AL D REVWA Yy a2 H D
R TIIELH D), ~FH T X 4-121ckb e HF (41) o4 TV EERt 7o v 7
AHEEMEIZOWT, M OBEZE (JAXA) ), MMTOHBEE BREEEDZHEEE 2 —)) L HICEFX
D/INSNWZ EDRDbND,

X 4-13121F. T oA Y 7L o Bt 7 7 v 7 2AHEER R 2. 2 ALEEO VOC fsy DHE
H7 7 v 7 AHEEREE (ADMER-PRO W7 — 4 L 0 HH) &g LT LT,

£ ABITIRVOC
YIDHERE (JAXA) MIDHER (E%}‘z) (ADMER-PROVJEL)

B
i e
1 L . - - [mol/km2/hr}
H e H o R mol/km2/hr
ilmﬂx/l;xm]zggllsmos st = [mfnl{l;;'izg.l;%mwz T [max] 0.124E+04
0.140E+03 Eriftssates M 0.140E+03 1 0.140E+03
M 0.120E+03 e HH 0.120E+03 £ L 0.120E+03
0.100E+03 i L - 0.100E+03 0.100E+03
0.800E+02 3 H b 0.800E+02 ¥ 0.800E+02
0.600E-+02 ' AEeie 0.600E+02 H 0.600E+02
ELseetenee oo bR 0.400E-+02 HH 0.400E+02 0.400E+02
fis' el 0.200E+02 0.200E+02 0.200E+02
[min] 0.363E-04 : [min] 0.262E-04 [min] 0.113E-05
e [mol/km2/hr] mol/km2/hr]
S o 0 [max] 0.243E+03 [max] 0.939E+03
R B 40E403 PR 0.140E+03 0.140E+03
HEEE | (1206403 HH o 0.120E+03 0.120E+03
E;:% 0.100E+03 T 4 0.100E+03 [ 0.100E+03
0.800E+02 il D #2 0.800E+02 0.800E+02
- 0.600E+02 i8I ‘ A - 0.600E+02 0.600E+02
H H 0.400E+02 o2t et T H 0.400E+02 0.400E+02
Hm 0.200E+02 N T 0.200E+02 . 0.200E+02
[min] 0.114E-04 THHH [min] 0.359E-04 [min] 0.555E-05

JREEE

X 4-13 0o A4 Y FVVEBBHT T v 7 AHHERLEEASREROEVOCHEH 7 7 v
JALDOHE (8A, bkm Ay =), ASGBECHHTZ v/ AL 14BEOEEZRLTWVWS,

K 4-131ckb L, MMOAREE GRIEEEDSZEEE X —)) 3, BEH, T8 BITEAEDOR
w2 llBWT, BABERFEOVOCHH 7T v 7 2L 0D, (HoRrEE (JAXA) ] X, &A%
EIROVOCHEH 77 v 7 A% BAID XA vy aBNSHbD 2 Enbnsd,

B 4-14, H4-15121F, £, K 4-12, K 4-13 TR UK, @7 sasm o4~ T
DR OFEEE I B AR L, ABEFRYEH B OMEN A FHE & i L7 R 2R Lz, ek,
M 4-12, ¥ 4-13 121, VOC BEDIEN>, VOCs DEALFFED BIZKALFFED MIR (fEIZE 3-3 D
HEZH) 2F L TR LADELZELRLTND, ZHiE, BEENOA Y CAERKRE L WV BHEAW
ZFFO,
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mol /hr

4,000,000
3,500,000 m AT L > (JAXA)

3,000,000 m IR ‘Jjb) (&mt)
2500000 W EAMIIRVOC
2,000,000
1,500,000
1,000,000 I
500,000 .
° — -

VOC= VOCGi= X MIRi

X 4-14 BERHGEBRICBITIATHNEDAYF L BB HEL ANAER DL VOC HEHEL DLk (8
A)o ABEFED VOC HEHEIX 14 BEDETH B, VOC MEDITH, VOCs DFALFREDBICHILFRED
MIR 20T TRLEDLEELRLTVS,

mol /hr

12,000,000
TRV T L > (JAXA)

10,000,000 ik r T LS (M)
8,000,000 m 2 AAtEREvOoC

6,000,000
4,000,000

2,000,000 .
0 — B e
VOC= VOGi£ X MIRi
X 4-15 s F RIS T AT NSO L U BB HEEAAREREOEL VOC HEHEL Dk (8

A)o NABFED VOC SEHEIT 14 B THhB, VOC REDITD>, VOCs DEALERED BICEALFRED
MIR 2T CTRLEDEZELRL TN,

4-14 1252 &, D VOC & THD &, kA Y7L v (JAXA), idka Y 7L v (BREE A
MEREYEE 2 —) LR ABEIFEO VOC BEHE I D /NI WA, 4V U AERBEOERA W E O
2VOC i B XMIR i THIUE, VA V7L (JAXA) DNENBEIEO VOC HEH &4 ERl>TWnWb Z &
Nonbd, £7-. KM4-151k &, WEM DO VOC ETHD &, Tkt V7L (JAXA) > A5
JEVOC>PThRA Y 7Ly BREBAEMSENEE Y ¥ —) THDHN, AV AR (ZV0C i & XMIR
i) THDE, A VT Ly (JAXA), kA Y 7Ly (BREAEMSZHEEE ¥ —) Lbice NS
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EIRDO VOC 2 LRl TWAZ bbb,

VLo X iz, JAXA O EiFH EHgEX T — 2 X0 #EE L725E 1, BIE, drEo M7 fEiRkic X
T IS DA Y 7 U B EN BN BEIRO VOC PR &L RICA Y U ARICEHEE L TEBY .,
WA EMZERMEE U Z —OART —2 LOHEE L72HETH, IO AER CTIImHro o1
VTV TR R N AR O VOC PEHELL EICA Y U AERMICHE S L TR Y, Ak ARk
e o T TEERKHITH D Z LRI,

4-4. V22— aVEBRNAT v FHEHOKERIE

(1) 2L IXEPE A (AQUAS-Tsukuba campaign) Z XL L7-HRIE

B4 EEFHAE TIX, O AXEPBIIRE (AQUAS-Tsukuba campaign) % %421, BVOC & iE & LT
I ADMER-PRO W7 — % . ANZEJHO VOC HEHET — & & LTI 2016 FFEHEFHEA W T I = b
~yay%ﬁw1mmﬁf#ﬁMﬁ IXFU T 2RI RHER S d Z & Y7 s 7 —
LEFRMEEBIETEAE LW EEA LN L, S 5 EE T Tk, BVOC OB EIC
DNT, MMTOABRE (mELEZ JAXA 7 — % L OHEE) |, M OARERE (PTARO S % BREEE 4
MLkt v 2 —F — & LW HEFE) |, TADMER-PRO NI X 0.5 f5] D 3OO Ty I alb—i g U %
ATV, HCHO JRFEIZ DWW TEMNME & SR DO 21T - 72 9 2 T, ZNEND 7 — A OBIPL BN % ff
L7,

B 4-16 Z1%, HCHO Ji# O BIHIE & FHRE O ki R &2 R LT,

#LHME  (Li et al., 2020, Science of the Total Environment)

F1s

— HCMO ——— Glyoxal

36 f\ 2
3 (| \ 1o &
;*, 1 A‘v J F 5t
T / 62
= WAV v "\ J '8, fus

0 oo 0 - 00

o231 04/24 0824 08726 0828 #129 oh 03 06 0% 12 15 18 21
Date / JST Hour of the day
BT —— ADMER-PROPAITE X 0.515 MOHER (EMZRELR)

—IDIHERE (JAXA)

AN
s

O —= N W M OO N 0 O

o = N W ~h 0 O

B 4-16 HCHO i&EDOBHIME - HHEME DB R, BRMEDH#IX L, J. et al,, 2020: Total hydroxyl

radical reactivity measurements in a suburban area during AQUAS-Tsukuba campaign in summer 2017,
Science of the Total Environment, 740, 139897.
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4-16 (2 X % &, TADMER-PRO PN X 0.5 ] Tid, SF 4 4EEFHA D [ADMER-PRO NJE | TH D
7z 2 (R E OB KR I E STV 528, B INE B A5 D 4 42 A RS O & Akl Sl
EEELTWRNZ ERDND (FERTIEHY HETHED LR olzxt L, 3HEAE TIEART 11 RFSIE
DLIELHTWD), —FH T, MTOHBZE (JAXA, EMZAEYEE) ) 12317 2 HCHO D H WK
MHTFERE S EE L TR, MMoREE (JAXA) | 12OV TiE, HCHO 5 i E A & FERNE 2 S0
TWAHZ bbb,

5. TADMER-PRO W) -2 & MTOARERE ] R LD BN OEWIZHOW T E LITHRETT 5
7=, A4-1T I ZITBIRIOfRZFEH & LT2016 48 A 24 HD 15 KFIZEIT A4 BVOC R EICEBIT A
HCHO 38 FE o M BR AR e EfE e & R & b TR LT,

ERIDEZR M DHER (JAXA)

5.0(m/

| )ADMER-PROWEEXO.S%
km o(m’s,

5.0(ms)
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1.80E+01 ' 2.28E+401
50| -

9.01E+00 o/ 1.14E+01

0.00E+00 : 0.00E+00
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(km)

4-17 ERDEE &4 BVOC 3% E THEE S 415 HCHO JEEE o #iF /34 (2016 48 H 24 H 15 Kf)

4-17T128 2 & FTRRIZONTE, FRE, FHEEOWVTICEN TS, 2<IEEE TR
FAEBIE 156 BRICIIM &Y ORUCEBDOR TWA Z ERNbnsd, £z, HCHO #EEDHE5AR ISV T,
M DHZRE (JAXA) ) Tk, 2 <IEfFIo HCHO IR IXrE > Ak & 72> TWH DIz L, TADMER-PRO N
HX0.5f%] CTIEZEDOLIear FT A MpRAhbWw, L EDOZ &b, MTORB[E (JAXA) | X,
FAJEUZ L D2 < IE~D HCHO ke A3 d o 77D, BLAME & [AERIC 16 RFCH s Ligun—J7, TADMER-
PRO PJi&) 1P EUC K 2 G 23 v 7e b, BLRIME O IR & ) LT, 16 BRI L Tnz b S
%o TOFER, MWTORBIE] OFH3, FEBRD HCHO JRE3A. OWTIX, A Y 7L Uittt & ey
iz L DIELI XKML TWDAEEEN R SIS, L L, T CIZ 4-16 Tk X212, Mo
HERE (JAXA) |, (MToREE BREEREDEHEEE 2 =) OWTRICBWTHENICIEFRLVLT
LT e ROBHAIEE L~V & FHH L TE 5T, BVOC I ED L UL i/ MERE ST 5 Al EMEDS
WwWeEZHND,

(2) AEXRKBLEYERRCRT —F &R L LIREE
F£ 43 ITRLTEARTYI 2 b—va a7V, AERKIGRMERER ORIV LT VT B RiE
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FESRMME & Bl LT, ds, ABFERKGEWEITER 12 FIAE SN T L O T, s 2 ZHET —
ZiE. ARG 9] EToBRRGY Gr6R) OERAEDFHMEE L TEH L,

R 43 AERRGEMENERT —2eRRBELIIab—ar ORNE

0201 6FERIZH (4~98) EHRICSZaL—3 3> %=

OISR (IBIR, ek
ORET/ (F— > BEEHEEN 50/ (—> N &3S Hir

DG/ (-2 (B=R. . K195 —2)
OBVOCHHEST—5 & ULTIZ TADMER-PROPIEL] . TADMER-
PROEX0.5M5] « [MTDHEE (£EM2FEE>59—) |
DED=FEH

¥, K 4-3 TRLUEZEY, AFERKGENERT —F 25 LizvIab—va it nT
X BVOC BREIZHOWT, M OAREBRE] IIMTROEFES FE 2 REA EMEEEE o — DT — % 2 v
THELEZLOOREHH L TRHFF L TWDA, (2) IHTORLEZED . MO ERE Y RO B 725y
FREIL JAXA 77— 2 Z FHHWTHEE L7258 T . EEMIZIZFERROBR Th o 7272, RENOFHE
fifl & BUAE O HIBR A0 O HBIZ I W T T O BB [E BREEA B SRk o 2 —) JIZBT 5 2 L.
W oHEE (JAXA) )] OFEFRIZBE L THREBRO Z ERK Y > EE X HND,

B 4-18, ¥ 4-1912, ZhEi, BN, ERICB TRV LT VT B (HCHO) B HIFE /340 D
BLANE & FHHEE O s R 2 R~ T,
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U0 u ADMER-PROMIE,

o H y i f

HREiR SEHHEL s [ppb)

N ]
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al i A 1
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Eeraceens - EErasiiss e — 3.000

5 5

S Lt | 2.500
ADMER-PROMEI X 0.5 TID#HERE (M) — 2.000
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4-19 HCHO & #4548 OBANME L HEME OB GEs)

4-18, 4-19 12Xk % & HCHO 2 B B3 A0 O HEERG R 1L, TADMER-PRO Wik R & [P A4
B CTRES B R L BEL-ULZOWTIE (TTOHRZERE ] X TADMER-PRO Wi R L D /hEwn
ZENbMND, T, BHEEE O—FMEIC oW T, BUAMEIZIZ - & 0 & U2 HEL AR O R A
LRWNad, HELSH, 4-20 [ZIXBAR &Iz T 5 FERIME & FHREO BT X 2 = LTz,
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o
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i

m 10

= o ADMER-PROPAI;

Y s ® ADMER-PROPIEL X 0.5

il « MDOHER (EMt)

L ¢

\J “pg o

iR KDy SRR y = 0.0535x + 3.1247

A 9. . p’ eee®cossccsssesscessenaces .Rg-f-o:ovfé" °

- < ot' y = 0.0248x + 2.0424

P\ 2 2. ... @eeeeecccadonannn R 50658 .
F &3 °

g DML G o 8 G506 4x + 0957

= R2 = 0.0088

ﬁ 0 2 4 6 8 10 12 14

RILATILT E REESAE (ppb)
X 4-20 HCHO 8 EESR1E L B Mo X (B3R +irss)

4-20 10k BDE. WTHOHEMLBIENEE O—FMHEITHEV 22 & (MMOLEE GRESR
SR % —) ) 1. TADMER-PRO WjEk] <° [ADMER-PRO PNk X 0.5 fi] IZHA_TEIHME L v /&
UVMETE S B2 Y, BUHNE & O ERBIIR b EWZ E NS,

4-21120%, BHR, KEEIKICHIT D HCHO JRFEHBL A e ERE R (14 FFIZRB T 2D 4~9 AD

SEHIE) & OMI O EBINC X 5 HCHO 7 5 A DOHFR A (4 ~ 9 A OSEHfE ., BLUREAIE 13:30 T
H5) gL TORLT,
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[10°%F F g
#53HI| lem?] - ADMER- f
c PRO :
2015, 164 I : PROPY 5
12.4 H )
13053073 " 14BF R
2 I 112 A SamELyS [ppbv]
. I HHES [max]
i i it 6.462
— 10.0 N : ! Heo 5791
: SRR i 5.120
— 88 s aily it 4.449
L 3.778
— 7.6 3.107
§ 2.436
I — 6.4 [min]
|| | |
. 5.2 +H
- ADMER-PRO T} ; I Tl{g;;?;f m
- IEix0.5 35102 Eaa et caa et R S S =i
fo F 7 1 | [ppr]
£ F B 17 [Plfgl‘gx] ) i ”71 [max]
g EIBUNT 4.147 s pecs EifazE 1.726
NSEL : ; u/ It 3.741 3 ": “:Mb = i 1.596
A 7 m ] 3.335 f&ﬁﬁ‘ A 1.467
e 8 2.928 fr 1.337
2.522 1.207
2.116 1.078
1.710 0.948
[min] [min]

X 4-21 HCHO JREEHERASMHEERER (BAR. KEEK) & OMI O EEHIIC X 5 HCHO U T AHER S5y
moE, FHEERENZ XS HCHO # T A1X 2015, 1654 ~9 AOEHETH D,

X 4-2112% % &, TADMER-PRO WjEk) %> HCHO i B B A5 A HE E s 51k, OMI o 28I k %
HCHO 1 7 L DO HEBR AR EAH A 23 —E L CW R WA T DO HE[E BREEE B St > % —) ] D HCHO
T RE M PR AT HE SR S 1. OMT O 2B HNC X A HCHO B T A DOHFR A O L HE L TWAZ &R
Db,

AT COMEHT (AQUAS-Tsukuba Campaign Z %52 & L7ZMRRE) OfE R & FIARIC, KEOMEHT DS |
A YTV R R AR OEFIL T OB EE | OBEICEREL O BN E NI ERTRREND,

4-5. ARECBITIWAEOE L LAKOHE

TR DA Y TV A ED by 77X T CHEFHTBE L Tk, BEOMGE T Y v MEEATV,
1EE (%1100 km) FREOMGENEY THD L OfmESTZ, /o, 1EA Y 2 THCHO 17 A &
bk, 2 B OmRE DR E OFBBREZTI =L Z A, HCHO B 7 & L RO EFE Sy SR IZITAHBE A
KO, T TREE OB E OMBITA LN oToT0, 2T TRE TR MR
WIEIRDA Y 7 L U B O RFZER 04T 2 EITHUE LT D ATREME DS RIB S 7z,

BVOC fRHH & DR b A7 » THEFHIBE LTk, L2 by 7 XU VRSB, b1 VT
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VU EHER A ML Lo, 2 OB, MTHROERE D HRE2HET DI T 27 —% VY — X1,
SRMAFEERETERALZbD EEREMSHEEE 2 —) LHlobLO (JAXA) IR LE, 0
MR, 8HDOA Y7L U BRI RIC L D & MTHROmESRMEEIER LT —% YV — A
IRV RN, EED DL VIE, BE - IEROWAIZBNT, MhrbiitiEans sy 7Ltk s
T A DEEN . BREEN SR ENS A Y T L R N RIFER AR SPEH SN 5 VOCs A
FCEDA Y EA~DFE LD b REWZ ERRI T,

F 72, TADMER-PRO k) R0 MDA ERE ] ZOBFEFH D BVOC iR EMEZ A LT, [ 1THEHE
JHIHE  (AQUAS-Tsukuba Campaign) | oA FRXIGEWENERT — & Zxt4: L LT, HCHO JRFE D
DB 21T 572 & 2 A, (MTOBZBRE ) 2 THIBL A O B 2RI HBL S D 223, R L
~UVITERNE & el LT/ & 725 2 &, TADMER-PRO PN R I BLHIAE oD HIBRAY 40 28 i RERI LT & FH B
SN DD U LD Z L IMTOBEBRE)ROA Y 7 U B & B A HEGTHRS RE.
TEVERNZITIED A Y 7 L R BB AT ORI AZ KR L TW D3, TO LUV EEEL D /Sy
AREMEN B D 2 E DRI ST,

AHt%IE, BVOC 7 —F _X—R|ZHES X TR DA V7 L Ul EORE LA A2 5 @ BVOC
HHEREF 21T, by T X T UHEFHE E OBEAHERC Y R 2 b— 3 VRS ROBILFEER [ BT
NEWERTHLEND D, MTHRNLIRHBEND A Y 7L UM, BVOC HEHHERSZE DS AICHE T, R
TERWVIEEDOEEND D Z L PR INTZIZD, 4V T LU EORKEILICE L, MHROmEREY
PTHEESL LAT CEEMRIER) REIZHOWTHRGE » @R EAT 2 2 L ITRE N OREERFETH D &
EibND,
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5 PAEMRE (BVOC DREIZOWVTORFO : XEFAE R CFERIIC X 5 BVOC EfE A &
DEEH)

5-1. AEDHH

BAFEFE CPNE L2 CERT — X I HEDE, 7B RE LTS &b s EERARIZON
T TSSO MR 2 RN L 0 R 2 REFHE 2K E Lz (£ 5-1), ZHICESNWT,
SRS FEERHETIL, £/ TARUCERBTOHFEZ SR E U CEE L L, HEENRK &
D BERIEEINENL 6 LD T T, IBMLOAKX A ANDT ), 1THALDT T Hh B2MNDY T T
ZRAWCTHIE L, 7 A7 VX, £/ 702 lHd 5 &) 30k & it L7z & vy 9 SCRRAS
HDHN, TSR « BFRE OB EDORE TIZE ) TAR_ Z2E&te T VU 238 720
EWVWIORERTH T, SRS HFEFEICK N TIL, HHEROERT, BHEENRAE 722 EZFICH
E LT, YT VIS 7 TIE 520 Th D0, HHECIHEREIA, fbf s LT, #hexa T
L EINTEY, HHRKEOELICBMRT D alfetEn b o720, JWEMGE Lz, 72, TV
SO BB E OFFHI LT — 2 2E L, FEOKEEEO FRIICHWD =, AX VA &
VITAHTDE )TN HEE 2 R 2 L CHIE L,

# 5-1 BARAOEERET X7 LRIENRBE

ToHRE BEGIEN. BB AR FEHE HEFHE [k
AX 1 [ ) [ ] - -
b/% 2 [ ) [ ] - -
=55 3 [ ) A R6 AR CARRIZ AR E
FR=> 4 X X - *1
it IRHEAS 5 X X - -
T H= 6 [ ] [ ] - -
75 7 [ ) = R5 B2 E 2 I (i s R Cdoh 2 L DRREIE)
XI5 8 [ ) A R6 BEFOMHE —7%1E
h7= 9 [ ) [ ] - -
B AN 10 X X - *1
HTT I 11 [ ) X - A NEIVOFEHIEA L%
TF /% 12 X X - *1
ABIA 13 [ ) X R5 T LA E
2 14 [ ) Pad R5 BED MY —7%81E
N JXSEH 15 A X - *]
T 5 16 [ ] [ ) - -
TIHY 17 [ ) X R5 HZEOHUINE — I 207E ; ZEE 2T A - J1 S SO 1 Ao
V754 18 X X = ALY A D HBE R - 2875 b A5
AZXHET 19 [ ) X = AENEIVDOZEHHEA A T
EVITFT 20 A A R6 SEAE G L ARIE™
LLUF, 200 &4
<4 24 A A R6 B~ B O LR oY — 22 5E
IRy 52 [ ) X R5 S CAR A LA E
A% - [ ) X - IR BT BB S T f ok i

@ T —HH, N\ T—ERASy X T2 RS BFISFEEICFEMTE, R6: BAGFELLICEMTE — WEFHERLUIRE
sl LRI 22 & RFTRIC AT L TRY, OyEM~D B 3/NSW e b 544
*2 Y XL CEEZ O T — AT E SN TWALO O, HOE — N EESNAVE~EBE DT — 2B E

5-2. WKL FE

(1) 43 (Quercus myrsinifolia)
DO T DT I FEFLE R E AL

il 1 U 72 (AR I ] VR N2 R ARl (Abie 347 597407, BRGRR 1387 267 38”7, 1%r& 58m) (TBEHES
DREHINICHEZ G TV D SRR TH 5, BEEOFEAK 5-112x7, 202345, 7H. 9 A,
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10 A, 11 A, 12 A, 2024 2 AIZT AU BREEEZE Lz, &£AOREMMZ & 5-2 125
I, WIETDERNS, U7 BNEFOREZ 30 cn T ETIV % E L, KB A-TERFEITR L, KiEF
THEOYY OZUIVEL, 55 NICEREIEATL, WIEHELE LT —7F2Xy b (L0) # (5
-3 (1) #2M) Z2HEHALE, ¥y MNIZBIT 2BREESM1 PPFD 1, 000 pmol m—2 s—1, CO2 &
FE 400 ppm, IR 30°CICERE LTz, 7272 L. 2023 4E 11 H ~2024 4E 2 HIZBEE 30°COFREITB VT
BREE R VR ILa 27 2 oADK TR b-7-8, IR 25°CICRE Lz,

—

X 5-1 TAXRVBEHEESH LR EBIZAWEZSBEDT T I
HEODBEEIZ 2EENE-TWVD,
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£ 5-2 VI HTOTNARVEHEEFEHENHE TR T 55 A ORIEHH

T 7E $91 R
2023 /£ 5 H 5/8-5/12
2023 £ 7 H 713-717
2023 /£ 9 H 9/5-9/8
2023 £ 10 H 10/3-10/6
2023 /£ 11 H 10/30-11/6
2023 /£ 12 H 12/13-12/17
2024 2 H 2/26-2/28

Q@ VIATOTNAREBRIOZFETRE

MRENZAE U7k, #0ES2 RPRTOE R (b 347 597407, HfE 1387 26° 38”7, 1% & 58m)
IZHEZ BN TWD K Emn D> T U 44 iR, K OFRMIRSZEINAEEEEIS N (kg 347 597407, HUR%
138° 26’317, & 53m) LK 10 mDT T AHEKTH S, BSLKETOERORIEIL, 2023 48 H
7THMML9HETIZITY., 1EEHZ 1 KOEEZ W, EMEEEEESANOREIL 2023 -9 A 19
ATV, 1R SH 720 3HDOIEEL AW, WET HERNS, BS72Y BNRAFOKE 30 cn 2 EE1D
L L, KB ASTFERITIR L, Kl FCROGIY 028 VE L, 50UWNICEREIGEALL, £k
BAFEBRo72%, BEORVEEZRELASAS TV (VA) % (5-3  (2) fizsW) ~R L7,
B, A X aX— g VIR TEEIE ORE RS 40 5 & LT,

F-, BEEERRTELVANC, PR E LTI h 2B 534 7L (VA) EO 5w AL %2
2023 -7 A ERINCAT o T2, R LT 7 R ERERK 5 -1 OFFHZLREICES T 2 KD 5 5
DO3ETHD (LCHERFTHE, V—TF=ay b (LO) EIZLAPMENKT LIER, 2y M
ICEe A CW AT Z 2em® B2 (1emX 2cem) $CEET L, 10ml OH T RBAS AL T OUCEH AL, 1V
F 2= g VEEIE 10 0 ROV 40 3SR E LA TIVNER D R B A BBV ICHiE Lz, AT
v (VA) JEIZEDE ) TAANLCIEBHRHEEICE LT, V=% a2y b (LC) E~OEBfRE A
L. EZFERREOREMILLCIEZ W IZ85A OMICHE LT,

(2) 754 (Quercus glauca)
O T I OT N AR OB ZFE R RE

BHEICAER U7 BRI, FR RS2 AR (b 34° 597407, R 138° 267 38”7, i 58m)
D A AR, Bhd RS 2T AR (b 347 587517, HURE 38° 26”55, 155 144 m) @ 6 fEIK, &
OVl WA BE LU A AN (IR 347 587237, BURE 138° 267257, 1% 78m) @ 7K TH D, BRIZK
CAREMOWPET 2023 48 H 9 R & 22 BT, BMAEZMAEMNOHAIEIZ 202348 A 13 H & 14 HIZ,
A E LR EGARERNORIEIX 2023 48 A 22, 29, 30 HIZITW, 1 EKH 720 3MDOELRIEIZH W,
HIET 2EANT, Y70 NEFOEE 30 cnlZEUIVEE L, KB A-T=RERIZIR L, K F T
DY AEZUIVEL, 5HUNICEREIEALL, ERE~FKDIFoILE, GEORVELZRE LA
AT (VA) IEMER LT, Ao FaX—3 3 URFRIIZ 40 55 & L=, 2N 7v (VA) 35058 B 1A
Z, 20237 H 23 HE 8 A3 HIZATo 7z, A L7fERIL, RN KRFEARM 4 (E K & 85 A
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HWHN 2R THD, V—7Fa2y h (LC) JBICXAMENK T LER, =2y MBIZEEATH
-t A2 2 em® FRE (1emX 2cm) $KTEWT L, 10ml OH T 2N T OTEH AL, £ o F 23—
= VRFREIE 40 DMTERE L, NA TANEOZER EEEZ IS ICHE Lz, AT/ (VA) BlickbE
J TSR EICBAL T, U —T7F 2y b (L0) E~OEHREEZREH L, BEREPHE
OWPEMEITY —7 %2y b (LC) EEAWEZSAOMEICHE LT,

(3) AF YA (Castanopsis cuspidata var. sieboldii)

O ARZE A OT A FEIME R E R A

BT, 2023 44 Hv D 2024 4F 12 A2 T 172 7 A Z 81T o7, B o 7 VIEERI ST K
JEE A (b 347 597407, HURE 138° 267 387, fFi& 58m) fHILICAEBF T HAL A ANS, 5
fEkzEEL (K 5-2), BY7-0VORVWH ESn BEOESIMNET HEE2, THEKRYL7-D 3 ARKE
BU7-, BB L7ZE®R, BIZAKFCEID 005 3enfE A2 DN L, EENOBAKMEZHER LT,
FD%, BB LIEEZEBRENICRHELIRED, V—"7FaXy b (LC) EAMER L7, ¥y FHIC
BIFABRESMEIX., CERAERNEEFHREZE (PPFD : Photosynthetic Photon Flux Density) 1,000
umol m? s, CO, ¥ 400 ppm, HEE 30°CIZRRE L7z, 7272 L. 2023 4F 12 A ~2024 4 2 H OAZTL,
HEIR 30 CORREICB W THAREHE DK RO b /od, FEiR 25 CITRIE LT,

~ ¥

X 5-2 RS KL ABEME D DORT AL DRRF

@ AZTADOT NSO ZZFETRE

BRERAE XL VRIS, PHRABRE L TAZX VAT D34 70 (VA) EouwE ARG %2, 2023
BTAPRNAT T, Yo LI A DA kT, FRROQOFEHERIEICK T2 7 ARER &
Atk ToHD, V—7F a2y b (L0) EBIZEDMPENKET LIZEE, oy MBICERA TWEFT
Z2em® R (1emX 2cem) BRTEET L, 10ml A TICE A LT, A2 FaX— 3 VEFREIT 10 47
B0 3T E L, AN T AN OZER R EZRBUE ICHE LT, AT (VA) EICXLDE TV
NRUBBEBHEEICEA LT, V—T7F 2y b (LC) E~OEBBREEZR N L, ERETHEOHE
fEIE, LCIEE WA OMEICHE LT,

HAREDRRIET, 202348 A f) (8 A 21 H~24 BH) IXfT-7-, o7k, ZFEELHIEICH
WBER S 3R D b D35 & U C, FRfIRS R E AR (AbfE 34° 597407, AR 138° 267387,
B 58m) AT 12 B, Fhid A M ARN bk 34° 58’517, H#E 38° 26’55, FEmE 144 m)
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D8R (K 5-3) 725, U=V OB W ESnREOE SICMET A Z, 1 EEYS7-Y 3K
W7z, BRERL7ZE %, B3k Tyl and 3 enfefE 2 HEYIN L, B PN O@KM: & #ER L7z,
FREA~FFOIFo 1%, BEORVWELZ 1 /BGRE LA T (VA) IEMELT, s, 1% =
N— g VR TARRE OFER S 40 43 & L,

X 5-3 EFEHEFTHEICETIHMRBESINARNORLT VA O+

(4) 27V (Castanea crenata)

O 7 VoRFEPRE (BEHFETH20OmR)

BEFEIXLCIEE LT, 2023448 H 8 H (2MEK) KO8 H 21 B (3{K) I2F /7 /L~ Hiff
R 2 JE LT, o 7 uid, Wi b i B ER R BRI X H AR (L9 o BILER7H
Mgk WEARDAR - AbfE 34° 587117, HURE 1387 277237 FE& 185m) DA 5 KA XFGIT, BT
DREWHEE3m FREOR SICMET 2%, 1EEY7-0 3ARRRLE (B 5-4), BHELUZER,
B3kl AnG 3 cntfe 2 IR U, EENOBAKMEZHER Lz, EBRE~K IR 72,
BEDIRNEEL 1 B/BGRE L LC EA~MER LTz,

B 5-4 EFEFREICBITHERMTT B AEE L DI ORRT

48



(5) 7 (Fagus crenata)

O T7FoEFERUE (HEHHFETH D OfER

WEX 2023 428 A 19 H LT 2023 428 H 30 HIZATVY, WT N BT ¥ o AA—EK RN —7 F 2
v b (L0) HBIZE>TE/ TARVOEEERIE LT-, 2023 48 A 19 HIZ, &R K23 AR N
(b 34° 597367, HUE 138° 26°56”, 12 116m) DA 2 KNG, X470 O BVl E 5m fRAEE
DESIILET DEZ, TEEY7-0 SABERLE (K 5-5 (A), IR LZE%R, SidKkFTEb
A5 3cmfLfEZ HEYW L, EENOEAKMEZHER Lz, £70, 2023 28 H 29 BT, Hil Wi
MZERHNAHE GRNRROAR - Abfk 35° 147297, H#R 138° 16° 54, A% 1,489m) DRLA 3l A H
O, Y4720 ORWHL E 3m FREO R SIIMET S %, 1TEEYS720 SARILE (K 5-5 (B)),
KHCREID Uil Z R L7t BRI R FENOERE~FFLIRD . BHITE ) 70 i
HE~EE L 72,

X 5-6 EFHEPHEICET D WHMRIREREFAKRSY (B) #EREHETH) X O T

5-3. TAXRVEAOERFE

(1) V—7F=2x_y b (0) &

WA RGEE, Kflar ¥ 7 %2, MEFBRO Co2 JEEE., HIRSDORIEID, HEEADEA AR HH)
EHEE (L1-6400, Li-COR #h) Z MW7z (M 5-6), FEE G S5 2250E, LU T O HET VOC %43
fRRELIZ D TH D, AR ER T (APN-240NAN-1, A U ) THAIL, 7 ~10CIZHHEIL 72k
v MR M ZEOTZRIBEEICHT Z LICLD KAKEELZIK TS E2, 2025 %, 400°CITInE
L7z &t (AAf ST % 4 7, BEE&EUWER) 1@ L, VOC Z0fEkE Lz, V—7F 2y b
NCT-Yyr7vary77uarFa—T7%M0T5Z LT, VOCHiET L Z L a2 r[ERICLT,
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1.u'~

TR T A o

X 5-6 #EERIEA K- ABRAIEZEE (LI-6400, Li-COR #t)

SAERDOHIZEIZIZ, 200 mg Tenax TA (GL Sciences) & 100 mg Carbotrap (Supelco Incorporation)
IS L7 N 9 = — 7 (Stainless Steel ATD Sample Tubes,PerkinElmer) & 7= (X 5-7),
FERTICINBAE T = — 7 % 280°C T 10 /3RS 5 Z & T, F=2—7 WD VOC ZHLY BRu o, ik
BITDNT T HECTT =2 — 7 ZHEECRE LTz,

X 5-7 MBPRETF =—7

J)—T7F%F a2y METOERMBEDHZ Y OMEEE Flux, (nmol m? s) 11 Ict->THEHE L7,

FluxL — [Cout (1=Win/1=Woyt)—Cin] XF e GED)
SL
ZIT GuldFasy FW@%/?/I/N‘/Y%;F? (nmol m™® s7') wi, (THLAZE D KFE K JEE (nmol
m2) . W (IR ZER DO KFELIRE (nmol m? s, CilTIMAZELRDE /) T AXRE (nmol m? s7)
R, FIZU —7F 2y ook (= 500X10° nmol s), SIEV —7F 2~y It
SYOBERE (= 6X10"w?) &R T,

APNE TOKREBEKIZE win 3 LY woue 13 0. 5~2%D#EFATHY . (1 — wi) / (1 = wour) 11 EL
THpTZeEncTEsd (X2),
1-w;
—— ~ 1 ...(x2)
1-wout
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Fr2. Cin KO CoutlTA 311> THIB L T2,

kxS kxS
Cin = —Na’Z/T Cout = —a’Z/T e (543)

TIZT, KIETE ) TASUNERES A O TER LT REROMEE (nmol) THY ., £ 5-3 (LA
WM DOMERT, ClZBITD Syrid. 7707 ZHE LTEBOE ) T 10 L EHEY)E O Toluene—
D8 L — 7 HmfEtL, Cou IZBITD Syrid, Yo7 NVEWELLEEDE ) 7 L EEYE O
Toluene-D8 ¢t DV — V7 WfELTH D, 7D S EHEAR (Limit of Detection, LOD) LA
DOEEIZ, et Bl Lz, LODIEX, 77 7 ZHE LT-BRD S OIFEERZ%Z 3 LIETH 5, &
5-4 1ZFHD LOD DfEEZRT, Ny ITHIEICHEX LIZEKOYWE & (nmol) -7,

# 53 F /)TN T EOBREBBOMEX
a -Pinene Sabinene [ -Pinene B -Ocimene
0.51 0.58 0.45 1.29

BT © nmol

# 5-4 £H D LOD

a -Pinene Sabinene B -Pinene B-Ocimene

4 B 0.00 0.59 0.06 0.00
5H 0.44 0.48 0.43 2.48
7 H 2.56 4.02 2.22 16.37
9 H 0.85 4.92 0.77 6.16
10 A 17.83 3.90 2.64 4.85
11 A 1.59 1.66 0.43 0.00
12 B 5.88 0.78 0.51 0.00

HAT  pmol

Noir 1A N> TR LT,

V .
Nagr = 222 X 10% -2

ZIT, U 3BRBE B LR Z O (=2 L), 22.4 (L mol™) [FZEEAEIREE (JREE 0 °C.
SJE 1atm) CTOHBELKAEOREFBEANTEZ 1ol H720 OKEEEL =<7,

KEROELTFEOE ) TARCBEHEERE CIL, V—7%F2y NNOEREZ 200CH 5T 25C

WCHRELT, UTITRT 693 EF L2 HWT, HEIR 7 (K), PPFD £ (umol m? s™) (2B D Flux, &
E. (BEIR 7, = 30°C (303 K), PPFD = 1,000 pmol m? s {ZH1F D) B L7z (X5),
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__ Fluxy,

.-+ (5X5)
CL-Cr
CGIFUToOXTEREIND (K6),
CL:

aCLlL

—... (X6
Virazz 0

ZIZT, a (=0.0027) & Gy (= 1.066) ITRERAIICHE LN DBETH D,
GIEUToOXTEERSND (7)),
Cr1(T-Tg)
exp RTGT

(H,: — cee (307)
1+ exp—CTZR(,'II:S,;M)

Z T, RiIZRMAREE (=8.31 JK'mol™) THY., ¢ (=95000 J mol™), Cre (= 230000 J mol™?),
Ty (= 314 K) 1IRBRANEON IR TH D,

(2) "AT7N (VA)

W HEEZ 1KV ERY , EEFE 3cem? (3 X 1cm) FREICEIN L-EOF 2, NEICT 712 2
w3 23— k (FLON INDUSTRY) Z#\ 7= 2544 10 mL 31 7 /L (HEAD SPACE SCREW VIAL.GL Sciences)
WZEFA LTz, A TANOIRE % —EIZR272 010, [HRAKMEIZED, YR BT ) 70 ZiE%
W T 2R (30°C) ITKIEAEMERF L7 (X 5-8), HEA LED 7S%/L (21.1X20.0 cm) % {E{RAKFE
O I, R MRS L7z & 128 TIVIERE D PPFD 28 1, 000 pmol m? s M TR DHATICASNA T L%
RE L, —ERRA ¥ aX— LT, TOH, NATIEKENLEY HLNEHORIEZ#E L
(B 5-9), "MTADETZLI=—RLVEZ2AHL, 1RKO=—RLNL, NATNLEY Y
ORI T 7o BB 1IN 2R 2 W L TR L7, i =— RV, B ERE a7 v F
BNy 7128 L, A TAVNOBARTATH LI LT, ZO®T X LEIHTARRETH T LT
Hal7-, HAREBUZIE T—F T AREEEE ) 28 Lic, — A T ARBEEE ISR 0E N /E L o2&
BT, VIV VERRKEOAETEY hTELTD, IR TAEZRHETE D, A F 23— MKH
7V A v FaX—§ 30 o, RAFa— K 10908 E L7eEE 40 2R, TRERICK D #E
cH s L Hr LT,
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5-9 Hf LED SRV ERKEICHEE AR T () L —F VAR IEE (R)

5-4. TFTA_RUVEOSTHE

SIMFIZOW T, MBS 28 (TurboMatrix 650ATD, /S—F Lo~ —) 2 L= H X7 u< k
77 7B &M EE (GOMS-QP5050A, S BUERT) # HWWCEE L7 (¥ 5-10), FREVE O AEFNZ KA
L7e A7 uid, BUBEEEE 2 VN C 280 “CC 10 0B L, —20 ‘COMIRICER=iz b
T T Fa—T THENI T Lz (7 T7A4F 74— AR, BEUED T AY > T IVORLENRKT
%, N7 v T Fa—T% 280 CIZEEITMEL, 60 mx0.25 mmX0.1 pm DF ¥ E°F U —H T A (SH-
I-5MS, [HEERUERNIC AT Y » b 160 1 THEALDHT Lz, B 7 HEEIE, 35 CTHAY T L%
HEA%, 60 CET5Cnin, 250 CET40 C min! TLEHF&H., 250 CT 10 oMM Lz, Fv
VT H AL Gl 7 L— RDO~U 7 5(99.99995%) Zffivy, 4T AFE#EIZ 1ml min' & L7z,
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X 5-10 MBBLEEBENSHTAI0<bT T7EBOTR

5-5. RERLEZE

(1) BEFokHEE
O vIHnYv

V=% a2y (LC) {ETRDIEE ) T AU HHHE & fitdh, N1 70 (VA) IETROTZE
TNARUEHEEZ S LT, (bEM T EROEEE2, Kic7my L (K 5-11), £ »Fax
— FMRFE 10 3 CTlE, UV —7F =Xy b (LC) {ETRD A S I IEOMBAN 2 b T=03, IRIEFREK
1% 0.25~0.74 DFEFHTH o7z, A F2— M 40 2 THIEOMBERH Y | IRERKITETDL
EMTA U Fa_— MER 10 080 @< o7z (0.74~0.95), ZOfEREZIT, XA 7 (VA)
BIE TN b0F 7 TANUHRELZ M T 5 5k LCHERZ L 2B Lz, L
ST, BFEPIIBITDYTHIDOE ) TN IERBHEE I, A % a— g VIR 4045 & L
T AT (VA) HEICEDE ) TANUBEEDELYZ Y —7 % 2y ~ (LC) EOfEICHRE L7,
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(nmol m2 s)

T TR (LC 1)

1.0 1.0
0og | a-Pinene 08 } a-Pinene
8 & o
06 } 06 F}
04 } 04 |
y=1.6367x
02 } s gan 02 }
0.0 n L 0.0 s L
0.0 0.2 0.4 0.6 0.0 0.2 0.4 0.6
3.0 3.0
25 L Sabinene (@) 25 | Sabinene (o]
20 }
15 |
10 |}
05 F
0.0
0.0
0.8 0.8
-Pinene _Pi
06 k B o6 | B-Pinene
(@)
04 } 04 00
0.2 F 02 F y = 1.7505x
R*=0.738
0.0 L L 0.0 ! L
0.0 0.1 0.2 03 0.0 0.1 0.2 0.3
8 12
. B-Ocimene 10 | B-Ocimene
8
a 6
4
2 oY= 7.9433x 5
R? = 0.740
0 u A L A 0
00 02 04 06 08 10 0.0 1.0 2.0 3.0
15 15
4-major O 4-major O
10 y = 3.4301x 10r
R?=0.251
> T 8 > r y = 2.6009x
0 1 L L 0 s 1 1
0.0 0.5 1.0 15 0.0 1.0 2.0 3.0 4.0
TR EE (VA 1510 43) TR (VA 1 40 4Y)
(nmol m s™") (nmol m? )
X 5-11 {bLEMTLDY —T7F =2y b (LC) EEANAL TV (VA) ED
T TR EE ORGSR

FEF S T E 10 S5FIA % 2t | ATH] L A T 40 S o 2t b
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NA T (VA) JEIC X D2 EFEPREOR R, SRR FRIOERK O 44 EETIX 4.71+ 7.50
nmol m? s, WANZEMAEEEHSN D 4 H1K Tl 10.55 £ 3.36 nmol m? s DF /T2 FLpE
WEZ R LI (K 5-12), £72, FEIRAGRIE A - 7o # i RS2 R ZE R 5 8RO 7 4y ORIE
A (LCYVE) TiE. 4.26 £ 2.31 nmol m? s'DF ) TIANUEMBEHEELZ R LEZ (K 5-13),
BEATAFGEIZ BT A T OF ) T AL i EE (7.8 nmol m2 s ! :n=3 : Mochizuki et al.
2020. J For Res 25, p 339-346) D% & D, HIEMAEEICE L CTMEFEHZHE N L#ER, EEF0
IRV KDE TS IR EEIT 5. 25 nmol m? sT EHERE ST,

20 | | |
il
# | | |
H 715 7 | | |
B | | |
e 0 | I I I
s | | |
., E I I I
{ £ 5 ¢t
3 | | |
! I I I
N .

1 2 3 4

M a-Pinene m Sabinene -B-Pinene B-Ocimene

X 5-12 EZFEEFREITRT MBS EMBEELEN Y T Y 4 BEOT ) TR ERRHEE

15
e
10
o
R w
#9 o
~=
20 B 5
X o
N E
o{ ~
= 0 — e —
I~ /L%%jtﬁﬁ EfEEEE RS Z/EE T Mochizuki et al
(2020)
-5

B 5-13 ADFTDTTHYDE )TNy R
Mochizuki et al. 2020 (J For Res 25, p 339-346) OEZ Alond, =T — —|IfEHERFEL
T (VRS KHT : n=44, EHEEEEEY n=4 . ZAREMIT< :n=5. Mochizuki et al. (2020) :n=3)
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ETNARCOMAE R 514 128 LTc, fEECRIZEAR, ZATIC Lo TREIAT Y RN D o7,
«—-Pinene, Sabinene, B -Pinene. Ocimene (Mochizuki et al (2020) |23\ TiL others) IXTFN L
I 7.4—49.8%. 5.0—25.2%. 4.4—19.5%. 5.5—S83. 2% D& &~ L 7T-,

100%
80% .
Nl
-Eg 60%
D
(o 40% =
D
~
N 20
I
o —
WL A7 K i EAfifEEER S 2 /ERMLE ¢ Mochizuki et al
(2020)
HIE S
M o -Pinene ™ Sabinene M S -Pinene Others (B -Ocimene)

X 5-14 YTV OEFEPRHRBIZBITAEEFTOE ) TR HHHERL

O TIAhY

T IR LT VX FHIE,. I o —Pinene. Sabinene, B -Pinene, Ocimene Td > 7=, LC %
TRDIZE ) TSGR E Zftih, A 70 (VA) ETRDIZE /T R E 2 R & L
T AEEMZ E R OEFHEL, K7 ey FL7e (B 5-15), {LEM T & Tlk, A7 (VA) {ET
RKDTHLHHEE & LCIETRD 7o B EE ORI, TREARILDS 0. 542~0. 884 DIEDFHRIN A B LT,
BEOE ) TN FIHEE TR REREL (0.028) ZoR L7zl ERERRIEICES VT, i
HWE OB Z & BB HEH Lz,
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8 10
a-Pinene Sabinene
bl {id 8 |
W 6 Bl ~
gr gr
w . w 6 |
3 =0.916 o
X Egq t :zh.os&: N E ¢ y=1.742x
¥ B g = C B R*=0.738
2 E e S E 4 ¢
th £ Ik £ o
M2 H
= e o0 < 2 r o
°
0 1 1 1 o 1 . 1
0 . 4 6 8 0 L 4 6
VAZET L B EE (nmol m2 s°2) VAL T L~ TRHZEE (nmol m2 s1)
4 1.0
B-pinene Ocimene
i **i'( 0.8
3t 8
H H o
B y= L155x # 206 +
:\ E > R*=0.542 :\ £
¢ 3 - {3
2 E e = EOA4
. £ ',.-‘ iINE
W1 L e ®g #
0 :‘“ L L Il O‘o L L L L
- 2 3 4 000 005 010 015 020 025
VAL T L~ U ZEE (nmol m? s77) VAET L~ I ZEE (nmol m? s77)
10
/i\:! y = 1.286x
it s | - R* = 0,028
1 '
== ® e
B2 e N
N E
{ 3
2 E 4
ik £
S 2t
o 1 1

O @ g o 8 10
VAE 7 b~ B EE (nmol m2sY)

X 5-15 {bkEMTL L EEHTRLIZ, V—TF 2Ry k (LC) EL LT (VA) ED
F TRV BHEE O B

ANA T (VA) B K2 EFEPRE ORI, FR SR Z AR 4 84Tl 4. 99+ 4. 24 nmol
m? s, BEEEMARO 6 EATIZL. 25+ 1.73 nmol m? s\, AEILKREARO 7EETIZ2.49 +
3.12 nmol m? s DF ) T ARUEMHHEE LR L (K 5-16), HATHRICKITHT T v DOE
J TV R (8.0 nmol m™® s :n=3 : Mochizuki et al. 2020. J For Res 25, p 339-
346) DA ED . HEEEEICE L TNEEH L TRHB LR, EFEOV I H L DT ) T2
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R R 1T 3. 44 nmol m? s EHEE ST,

20

n - ii

WS R EAREM HEEIAE A LR A AR Mochizuki et al.
(2020)

= —
[e) ot

(nmol m?2 s?)
()]

TV SRS R

5-16 ADFTDTTIHL DF )T N2y Folgh b H o B
Mochizuki et al. 2020 ( J For Res 25, p 339-346) D% AlC~d, =T — — | TIEHERF=EL
T (RS RKZEARM: n=4 . BEEWNAR :n=6 . AFLUHREAE n=7. Mochizuki et al. (2020) :
n=3)

TIHLDE )T AN OB EE 517 12R Uiz, MEHIEEE, ST k> TRE AT Y
X234 o>7-, a—-Pinene, Sabinene, 8 -Pinene, Ocimene (Mochizuki et al (2020) (23 TiL others)
[XZ NI 3. 6—52.8%. 17.80—65.5%. 3.0—18.8%. 1.8—75.5%DFF% T L=, A EHAR
OfEMARIL. BV Ocimene DENGEZ R LT,

-
80%
<o
o 60%
D
< 40%
=
IN
20%
0%
W37 RS AR R EESINE HEIL#A2E  Mochizuki et al.
(2020)
HIE 55
M o-Pinene M Sabinene M B-Pinene B-Ocimene

5-17 TV OEZFEPFRIEBIIBITZEHHOE ) T AU BHMERE
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O A¥IA

XU DI, AXTADE ) TN HBINCE T 554 70 (VA) EO5wE %M oRs R4 r~3 (X
5-18), MERDOPETFE (V—7F a2y kb (LC) ¥E) I LT, A4 rF aX—T = VEEN 10 50
Bt QREMRER® = 0.887) LV, 405056 (REREKR = 0.962) TEHWHHBENRD biv,
Flo, AU F =T g VIR 40 7128 W T, B-linalool ((BE/ 74Xy T /b a— b Cilis0) ZBR
<E ) TNAAUACEMITRERE R*>0.95 OEWWFBZ R L7 (& 5-5), 7272 L. F-linalool %
—ELL LB GRERE R = 0.789) ZRLTWAM, RAZYA DE ) T AU BHICE W THRK
B DML R TH D Z LD, BT ) TS E OHEEIZ BT D B -1inalool H
ROFEZIT/NSWEHIWT LTz, LEeR> T, BEFEERICTBITDHAX A DE ) T/ FERER E
. A FaX—2 g U405 LTA TV (VA) HBICEDE 7 T AV EEOELY ) — 7
Fay b (LC) {EOMEICHE LTz,

= ®
= 083 x
0887
= y= 1403 x
> ks @ R! = 0062
E i) ®
u @
r s
# o .
, 0 *
) il @
-~ , ®
2 ’* ~ A % - 10
F o1 % — 40

B 5-18 RFTADE)TNNUBHICIT 2 VA EOREAMETE
FERERCHEEE - oA A R FHEEE 1,000 pmol m2 st HEJR 30°CITIS 1T A M

V—TF a2y MEICKDE ) TV BRI R 2 M, A 7 EIC L D 7 T Iu_ 0 S
HCHH EE 2 ARl L 7B, HEUF RO ERBK OME X 2% 5-5 1277,

& 55 ARFTADEITNNUKBHBITET 551 T A¥EDE AR

a- B- a- p- trans-f- | cis-p- p-
sabinene | limonene
pinene pinene phellandrene | phellandrene | ocimene | ocimene | linalool
RE
. | 0.982 0.973 0.973 0.971 0.980 0.971 0.973 0.953 0.789
FREk
fHZ | 1.280 1.615 1.513 1.990 1.222 2.018 1.343 4.480 7.920
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.
N

-
(=3

(nmol m?s)

T/ TARBRBEAEE
n

i1

RESIIAR seSHLE Mochizuki et al. 2020
n=3)

m=12) (n~=8§)

X 5-19 RZ VA OEFEFPAEICBITEE ) TR EBETHERE
T T — N | IERE R 2R, R RS R R OB EZW AR AL TR L DR ORIE
fli. 2e4THFSE Mochizuki et al. 2020 (XU —7F 2w MEICEAHEM A 7<T, Mochizuki et al,
2020 (J For Res 25, p 339-346)

W -pinene P-pinene m sabinene mF ot

100 5
B 60 o
Sl
1_‘3(
=40 A
e
H
# -

0
FRlE B F Zifj4cE  Mochizuki etal. 2020 I E
{n=12) (1: 8 (@=3)

K 5-20 RETADEFEFRRBICHIT BT T AU
Mochizuki et al, 2020 (J For Res 25, p 339-346) DF — & &xd, Er[H IR KRS M O A 25
NENFANA T IAEIZ XD AR ORNEM. JeATHFIE Mochizuki et al. 2020 XV —7 % 2y MEIZ
L AHEMEZ T, Mochizuki et al, 2020 (J For Res 25, p 339-346)

ANA TV (VA) EIZ X 2 BFERREOR R, RS R EARMED (12 fE{E) Tik6.85 *
2.41 nmol m? s', FEEIEMARN (8EA) TIiX4.03 + 1.90 nmol m? s DFE /T /L2 FLfE
HEHEZ R L (K 5-19), £, BEOEATHRICBIT DAL A OF 7 T )V~ SR
(15.0 nmol m? s :n=3 : Mochizuki et al. 2020. J For Res 25, p 339-346) Ofl% & HIIE Y
BERELIEER, EREORAL VAL DT T HEE T 7. 27 nmol m? s EHEE SN
7=

HobfEER (K 5-20) 13, W OHSRSHEITHFZETH o —pinene, B -pinene, sabinene & F{K(Z
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RSN TRY, RELRAETRO SR -T,

@ 7V

e ] TR X B AT O S ERIZEE L C, &/ TV SO EE 2 LC VA CHIE L72RE R, B
R DG FHMENIZ 0.76 £ 0.68 nmol m? s MO T/IEWNWHL DD, F T DO HINERD
DAL, . B CEX A SR) 1XFEIT o —pinene (28.8%) . 8 —pinene (24. 6%). sabinene
(40.3%) Tholz, 7 VITWMEZT AR CEERMEEE L TRESINLTWDH—F T (Tani and
Mochizuki 2021, J Agric Meteorol 77, p 66-80). HEZEDE /TR T 5 09 #HE (1.1
+ 1.1 nmol m2 s :n =3 : Mochizuki et al. 2020. J For Res 25, p 339-346) N{FE{ET 5, =D
AT COE J T UL, «-pinene (39.6%). B -pinene (19.8%) . sabinene (31.8%)
ToHY ., FrHEE, MR L BICARIFIE E REREITRO N holz, LiBn-T, ZVITE/
TR Z T 20, KRB OHIEICAY | TOMBIFE (T R0AFTA) L LB
DE) TNARXUHHRE L TOREEIT, RENTHDL EEZ LN,

® 7

B VAT R IR R (2 fBMA) . R T2E XA (3EK) o, 7T OENLE ) T
RUDBHIIRD BRI oTe, oA Y T L GO T VLD B IR S o T,
TFET AR (Mochizuki et al. 2020; Tani and Mochizuki 2021) & L CTHE SN T
WBH—FHT, B TNAXR(EET —H 72 L : Hagiwara et al. 2021. Ecology and Evolution 11, p
12445-12452) 24 Y 7L (0.79 pg ga ' h' : Bao et al. 2008. Environ Res 106, p 156-169) @
WERHERET DM IRD D, 272, ZNEOHEITHZETIE, EDRIE (MEA B E LR AL
BREE) (BT 2R RE L T HMh, JIEEOHIKI CREIZRZ DB OT N FEOFEN & PEBR T =
TWRWATEEMEDN 8 5, ABFFETIE, KA AR ELEE 2 W e LCIEIZ L 0 | FERE HE B o 54
(PPFD 1,000 pmol m—* s™', IR 30C) IZHBWT, mWHDEAREE 25 D7 (6.52 £ 1.14 pmol
m2sh), £72, EAF 2y b (LCTE) RF v o= (KF ¥ =) ICE ERVIREEOHIE T
X, TARVEIIBRHE L TR, 2O XS ICARRIETIE, EOAFIRECHIERRIC R IX 80 o
Tl THETANCHEE B LW HFETH D SRS TR,

(2) ZH=H%E1k
O vIHav

T HDE )TN IR E OFFEE LA 521 1R T, 2023 4E 5 H ., YHFEEDREEN
SETTHEIT, T TR HEBERHERE IO T/RNE o7z (0,42 = 0.54 nmol m?2s™) B, D
%, 7H (4.26 £ 2.31 nmol m?sY) 2259 H (10.71 £ 6.24 nmol m?2 s™Y) ZHNFTE /T
VIERE R R TR & < HEN L, 10 ST/ TS0 SRR EE 38 LIZ U (7. 36 4. 75 nmol
m? s, 11H (2.16 £ 1.31 nmol m2? s') & 12H (0.23 = 0.24 nmol m? s') IZZELL Fhio
7oo 2024 4F2 H130.06 £ 0.09 nmol m? s & BAKLS | —EHOEIRTE / TRV RD b
ot

62



i 15
5
= 512
g
o= ?
NE
{ E 6
=
o I8
0 L — [ ] I
B N I G
\ \ o o o o Vi
AN N N N N R AN
® o -Pinene ™ Sabinene B -Pinene B -Ocimene

K 5-21 ¥ IFHTVYUEEDE) TARVERKHEE O (202345 H~202442 H)
BT 713 ) TV IR E OFERRIEE, =7 — " — 1 IEEREE2~T (n=5),

BB L DR b 2 [ 5-22 1”7, 2023 425 A M5 10 H OBENWEEIE, B -ocimene DF|
EEmMNoT, 11 A LIKEIL B —ocimene OEIGNAEZIA L, 12 A TIE & A EDOMEIKN B -ocimene
U7 < 72572, a—pinene, sabinene }x N —pinene ML 11 A5 2024 4F 2 AIZTTH
TV Lo T,
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) P ) N AN N P
® o -Pinene M Sabinene ® B -Pinene B -Ocimene
K 5-22 ¥ T7HVDE)TARVRHEMEBROZEHE
@ =AFIA

ABE DA DE )TN IR HEE O b & X 5-23 1R T, MEKEIL, 2023 45 A IZEE
MN5ET Uiz, 5 ADE ) T SR 13O CT/hNE v 72 (0.20 £ 0.18 nmol m2s™!) /23,
7H (38.66 = 1.21 nmol m?s™) 259 H (5.82 £ 1.51 nmol m? s IZMF T, B/ T HE
WERHERE T RE <HIML, 8 ADMEEHEICH T, T/ T AL B E M 7. 27 nmol m
25 ER LT, RAEVAITBITDHE ) TASVEBKREEEO Y — 271X, 8 A 9 HDEZR|Z
FIETLHEEZ DD,

£72. 10 (2.71 £ 0.98 nmol m? s') LARRICOWTIE, FERE B 13K R4 A A 2= L,
127 (0.04 + 0.01 nmol m? s') DF /T2 HEERHHHE IO T/RE< 20, 2024 42 A1
F)TNARXCOBHITELEBEBD N o T,

AR O FREI b 2 X 5 -24 [T d, BIEEH D 2023 45 A K OE /7 /b~ BLbf i H o B
DIEVY 12 A1X. a-pinene KT B —pinene DD HFEH B Lz, —J7T, 2023 47 H~11 A, &
ZAEFHE & [FARIZ. a —pinene &Y B —pinene DI sabinene 0% DME / 7 /L~ ( f ~ocimene,
limonene 72 &) LA &, ZOHIMOMMMAIZZITIZEA ER N o T,
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(nmol m-2 s-1)

(8]

ESFLAREEER

6
4 -
0 ] s NA i & _ NA 0

s 68 7B 8B 9B 1w0A 11A 12B 1B 28

X 5-23 RAF VA YEFEEDE ) TNRUEEBBEEOFHEL (202345 H~202442AH)

W77 7138 ) TR CEE A EE TR 1,000 pmol m—* s7', HEIR 30°C)
OV, =T — N\N— IR ZEEZRT (n=5), AL, 2023 4 12 A OEITERZ 25 CICAE L=
SMETFTHIE L, 8 A (k) 1ZEFETNE BT MEESEZHEH Lz, NA: ET—# 72
L., O :MHi7L,

W g-pinene p-pinene wsabinene w £ Dith

100 -
nE QRN

B 80
10 |
? 20 1
0

:

78 9F 104 118 128

K 5-24 RETAYUEEDTE ) TNXUBHBKROEEHEIL (2023 45 H~202442 H)
BRI R ANI R S A REMBELICB T A5 A X DA AR (5EK) oI ERGE Lz, 202348 A DEZE
EFREIZ L BT —ZIIREERD 2O AR 7 T 712138 TR0,
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5-6. TlHLEHOBE
SRS EEFEICBITANEICL ST, £ 5-10O/FET XL V6D TF, 1I3MOAKE DA,
UADZ Y, 1TEDT T H 52 DY T H S DT NI D BEZE D K2 Tt o
XoERkdDpZENTXT,

F 56 TFH REIA IV, TIHT RN THL DTN~ EEBHHEEDEZDRENE

A E)T AL
7 0 0
AH A 0 7.27
71 0 0.76
7T 0 3.44
I 0 5.25

HAT :nmol m? s7!

Flo, AX DA LT HUITONT, TN E OFHE T — X ERF T E T,
ASH%IT . £ S5-LITRLELIIC, BINDOa T T, ESMNOIXF T, HF0MDOETT Y UF
7. UMD E T OT NS FERBERHHE DR FZORKMEOWE, 2+ T EEx VY IFIOT
AR O FF AL T — Z ORENMLETH D, £, ZNDHOLERRAEMMN T T
BoNTERST, ZNETICBRE LET Iy, I 0y, atrTd, €U Y UF 7 OT AL FEHEE
FE I EE O FFIZAb T — 2 & VT, ZFEZE OB R % Mo~ 95 72 O O il 70 i R XA 8

WA EENUETHD,
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6 WEMRK (BVOC DFREIIZ DOV T ORI : BVOC PkHE DR EH B ¥ 5/t
6-1. ABRFDOER

ADMER-PRO [Z, 2011 IR INT-T I 2 b— 3 VET /A TH DI, Bl YT BVOC [ZB3 % %0
ARRRELTCWeZ &b d Y, WFEEFATIX, BIfED ADMER-PRO (23515 % BVOC HEHE DR 514
2. WS ONDOERH D Z LERER STV D,

BIFE D ADMER-PRO |Z351F % BVOC HEH EDFHE 7 v — %X 6 -1 12, BVOC HEHfRE (BEHERREIC T
DEEMAY -0 ORI E) 2% 6-11T5R7,

3R Ay 2 Bl + b F A R E HDE AT IR A £ A - LA ETE D e =
[ J(/@:Liﬁﬁgﬁgﬁ) " ] HDERFR R EAT T EIE FEAll R 0 SHE
| (BKEHER AV p.100
|
v
[ smrapmesmnan
ik gl
AR R

3RAv AR BRRIE
BSET—%

] 200248 [*

((smrvvanmET—s J—

[ 200Fm3xA 2 nimRHHE |

1) RKEREFRDFRIFRAIPBEMERICED
2) RAKERFRFHHEREIBEERRICED

X 6-1 ADMER-PRO TOHI{ED BVOC HEH EHER 7 o —

# 6-1 ADMER-PRO TOELIED BVOC HEHIEREK

£IV.3 Kannars (2007 1BV TEHEE N FEITH L TRESNIZEREDBETEEH-VEFHZRE
(BELLOIREE) (ML BIS FAME) EAARDENEOT —2EHIER (KF) (B :pg/m2/h)

HEES SR 1Ty EI/ITILRY ZDHhDVOCs NMVOC&t

L EEH 2,112 360 872 3,353
21,435 193 690 22,318

EHEEH 1,548 1,565 1,038 4,150
0 3,886 1,234 5,120

i 102 255 153 510
(] 567 2,410 2,977

= 12 12 10 34
25 22 0 0 22
AR AR 47 118 71 235
IZERAEY 0 59 235 294
ZOHh 56 141 84 281

FRFIEEAROENET —2ZAVEEFRRTHELETRT

# 6-11Z/r L7= BVOC D EERE A & (AZERT, SHEEM, fBICBE L TIEENEN TERO KT OMHE) 1,
Bao & (2008) DFEFAIZIHASNTNER, HHEZEDICEE L > T A ATREEMENE WL EN T
Wb, Fio, IREMEZ 1RO TRELTCWDHID, FlIEEEEECTH D 7 (FEILER) KD
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REDOA Y TV UBNRIENHFEAERICR D70, RFICIEER o RN ENSh D 2 L
Bo £IT, EBBHEIZE LTI, 5EICHBWTHREZRE Lz EEARBFEIZOVT, BVOC & ZEfE g
BEWMEFICLVAETE BT, MEZEDO XL TRBBRHELZEID Y THENERFT 5
VNS D,

—J5 T, BVOC it & A FHAE T 2 7-0I121F, ZORBKNET—7 M2z T, 27 &L Fo 3
DDT—H - HENLETH S,

O +HRIH EA., hfsE) 2L omBsAmh
Yial—varyZ Uy RHIZ, EOXHREAORBEN, POREOEMBE SALTWbHh, F
720k, R, WSO R XSl COREOHMEE EA L TWDDN,

@ HEmEHEE (LAT : Leaf Area Index)
THEREH - D OERmEOSEME, HlZ1E. LAT=3 (kn¥/km?) THhivlE. 1km?® HHiEFEIZ, 3
km? DIENHDH Z & ERT,

@ W, BY, EOHRERRVLMBE, FHEMEIZLDLHMME

FERE R B, FEHEIRAE (JREE=30°C, JE9RE =1, 000PPFD) OfETH H 7=, EEORIE (FER) .
A CHETZ2MNERDH D, iz, EOERY 2B -HA, BERE T CIXA Y70 N ® iR 5T
W, —EOHENKLETHD, SHIT, FHICKL > TRE, BRIZBT 52, FnLSMNIbEIAB
ROIEVEDOZEALIZ LD FHE AR H Y . FICIRE, AFETHLFHICL o TRRL7-D, Ziub Nk
THEND D,

ARETIL, 5B TERT 2 EMKTET —2X—2% 2, LiO~O%&FH, DX 51T BVOC HE
HEZFET 0 AT —Z OEMGEE PO 21T 72,

6-2. AFETHVWTWAHELERET —#

SRS AEEFETIL, EIZ2 o0MAERET — X EZHNTW5, ZHIZoWT, LLF (1), (2) i
AT, WTNOREAREDCHM S, MAEZ L omBEARLZHFE LT 2720 Tide <, BfEZ & o BVOC
DR ECHHEREICIIRE#ET 2 L O TH WS, AREFT CHHE S LT D AR RE R A LR
HEIZBWT, HAEMEZRETIBEIIHEIONTWE 720, FF 4 FERE TIIE SBREOREIC
WH L, — 5T, BEEAEMSHENEE L 4 —DTFT =424, [HRRORELEENEH>NTT ) v K%
RESHETNWDLD, TNHLBFET L OmEITERI 2V ELEEa A N B, R0 X oz, Z
DHFET — X & RIHERENTZ 3R A v a2 N LT =2 NHHATE 5720, YR BVOC HEDLE
BEhcB W Tid, ZONMTTF =% Z2iEH L CEREOEBOMARET S Z L2 RIChATsZ L &
L7,

(1) HHRERRSIREEBRE (KREFT)

AREFITHY [HEGE rTBE 72 RIS B OHEHEICE T 2 BLE 0 D . BRAROIRIE & 2 OE b OB A & 2 [EH T —
L7 FHEICHE S &R - GHMIT 2 2 Lk 0, BAREHENC BT 2 B0 - (RAEICIR 2 AN 705
HELZEDDLDICHLEREBONER 255 22 AMICERL TODIHETH Y, Pk 11~15 FE
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ZHEIME L, SEMTEEEZMAET IV A 7 LICR>TW5, BERHTE 5 B O A 1%,
HAH (CER26~304E) OHDTH D,

Bl 6-21Tn”TLoIC, BEZ4kn A v ¥ a2 DEFRICKS L, EORRBHFEARNICA>TNDE
BICHEZIT . HAESZTOIS, M CEES5.64m) . I (£ 11.28m) . KM (£ 17. 84m) %
fiE, ThENOM Lo R U E20 80 160 s, K 120 5) (23T, EERE (2
FEEEC), Fx AKXy (WRiEZR E) sk - Eit L7oT —X Lo TWD, ZhiE, 4km £
v ¥ =2 (160, 000m*) (Z%f LT 0. 1ha (1, 000m*=KM DK NORAET —2 Th Y | BB 2
HHEATH, TOEMBHIZELTWARY, 2720, ZELE (515,000 fiE48) CTHEFHLET—
ZEMNWT, ZoF 07 LTEETAZLICLY, 2ELVANLVO EERRE VL HEETE DD
TRV EEZ LN D, FR4FEEREICBOTEE LUV BN 20 FEOE SHFEZ L
7o ZHUC, AFEIKL T, 5 EOEMMMHET —F X—ABELSG/FEL LT D,

OB : A Y TV OIERBRHEREB W EEZX DD~ F 7 (2400), €/ T Ay (FERTH) % ik
L., HEScEI<FHAEND YTy G240, LHAANKBOEE T, D& BVOC A HE
INbHAF

QIR « m bR E I TRAE L, Ao 20 MEROBENSIZBRAA L TRWEEZBNRD
HLoL LT, bR~y @, WEERER), #7528 (1067, @ILHRER) .~/ 53 (15
P, LA R AR

p ] XEWHES
Y EREEH
Lkn l-'» ', £. .6. @

w2 THES | A ¥4y | 449
& A% 16 3% 72
H | SXF5 | 4 24 36

3 |

4 |

s +
1o #A | 12
san B g B[ % [ @ [0

il

B 6-2 RIERERSIRIELBERE (HKEFT) ORMEAA—Y

(2) REAEYZFEEE L —OBEERET —F (BEE) ROEO3KRA Yy VallLT—#
BRBEAEMEREIE Y X — OREAERA IR, LSRR SO TR AL &2 X EIC R B L 72 i
ARTHY, BET A AL NROHRBRERESBSLEZDO - O OEBE 2 MEHR E L LESIT 5
NCW5, 2EOHAOHNZ R L CEFMA K Z2 2EICEMT 2 1E0, 2B iEa kS
. BOEOLEMZERMEICEET 2 G R A IUET 2 B TiThbit T\ 5,

ZOFAEIX 1973 (BF148) D EMEINTEY . S22 FEORE-ENET TH D, b, &
EE2RA Y2 bbb (5km? Z &) (2010, BT —% GREE, BRE) CHAENET —X %A
TA[RETH D,
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BERBORA (B8

REES Faces) P BE
{1 (S8} (387) (%42)
B o 1 hons
- 1} - ot 2
4 IR b
3 = ' > M~ -4l |
T A AT - T Y
11 MRER 1 Fo 7Y - ‘
, (BAm 7 &6 e
\ -
- v s SRl . IS
N XD AP EC i R W A Ees e <
T e 10i] 2 TP 5mny |
15 = A7 S00% D1 .
j‘i) §_; )J:/J.m
— = (V)
- TFESY =7 S0E
- e 12 =X S8
- ~ 12 TR 1 e (-= B LIAT =T Su%
P l; ‘ N et 3 05—
3 XN B
(48 ;m&um A 1t-3) (R S SR )

X 6-3 BESEMEFEEE VX —DOHEATRAET —Z2DA A—D

Z OfEAET — 2 T, I(SBE@iG VETEEICL o THEAZXS L, IHIZENERXS
58, H1X 57 387, MK Sy 592 (27 1F T\ D, I 6 -3 TlX, MXDZRLTWD, XS4 FRII8T
L%ﬁi‘%ﬁ’ﬂ&ﬁ@%i‘%éf@b\%é}%%é

EAREELIX, ZOMET —X¥DOFHX3ETE, SWA vy =By LM LT —% Z2Ek L TH
D\ ZoOTF—2&EFA LT, I Gt<19§zb7hﬂ\é MEGAN &7 /v (A% & o 7= L HIFIH 15 4358

IZHEHEREL (Emission Factor) #FXE L CWD) IZBIT DT 740 MRE &, MASCHEHRE %
ZQE L7254a 0 BVOC HEHEHEEPA Y vy I alb—Ya UERZHB LRI EZRELTND

(Chatani et al. (2018), Atmosphere), FDOH TBVOCIZDOWTiX, A VL T TIIRUED
PEHAREIL MEGAN EF7 VDT 7 4V FRE L VA L, BAF T A HITEINT 28655 L L

TREINTWD

2%3%?%?,%%7)) BEERAEMSEEEE L X —OEAET — 2 E ML LT3 RA Y aT —H DA A =Tk
X 6-4 12787,

zz:zz%:;z b
a =10} 2 D
08201- 54403278 5-01- 16ﬂac()0004148
08201-54403278,54-01-01,frac,0.1995570  ims & st
08201-54403278,57-02-15,frac,0.0027728 mp (5 EXEL
08201-54403278,57-03-15,frac,0.0993372  xazR)
08201-54403278,57-04-15,frac,0.6979180

58Miith& M0 141l H'0.04148%.
SHEMMBDOIRF - £/ F - BOSHEMN'19.96%

S7HHED02RAEH'0.2773%
S7HHEDOMMMERTEN'9.934%
S7HHED04KEMERFEN'69.79%

R 6-4 BUSEEMSRIELL ¥ —OEAT — 5 R EBRERLIMILESKA v ¥aF—F DA
P

>

IORXAyvaF—2i%, FHAEERENRICRAZR LY TRIEVWEEZNWTE LD TH 5708,
6 -4 FORKKSGy, HRSDNERIEA LM v 2 — D5 EICHIE L, TRREB ORAE S = — R



IX. MEGAN EF /LD 15 K43 e TZofl) 28bETC165EE->TWb, 4=T, (MMoLEE B
BARAEM St 2 —) ] HLEERLLTWDHDIE, fAEO LHEEH -0 EFREL T, ZO3WA
v aMLTF—2%FALTNWAEZ EEE LTV,

6-3. BVOCHEIZIBITBHEAR Y Y THEICHET 2/

A TIX, EITHEAESES . BVOC I OBLEN S ED X 9 IZHFET D MOV THRET LT, BREEE
EMZRRNEE o Z — DI LT —Z 2B\ TIE, FIX5 TR 380 O34 L7 D03, £HE S BVOC DKL
B BN RE STV D BFE Rz, (E &2 ORFECHEEE 2T LT BVOC JEfEfk &% %)
DUTHZEEFBENTIT R, FIRBEMICR D Z EDREEIND,

(1) #FEZ L @ BVOC B DA & & hiZ)s Ui R omEt

BEEDF LG . BVOC DEEFEMHED A 37 VBT HE, R 620K 012725,

A% IBVOC JEREMH&ET — & N— 2 | TEET K 20 BFEIZ OV T, #x OB EZ YT
IEOITR WA, ZohbEHs e o k> RaEREEISNns,

R 6-2 FBFEOKRENLDEFZITILHAIAXS S T L O BVOC EEEMTED A X7

FEAE & 7203 - HR ] ELIREY 7p iR BVOC & JLptE i H Ak
S I ) S A ATy %
T I FEO—E |
TEIE BT BE R BT E)TNARY D
ok A A AN DA E) TRy
Gifesar 3] AX, b XK F)TFARY D
A X RHEY) Fi E)TFNARY D
& /7 ¥A ATy %
Z DMAEY — —f%IZ BVOC fitHt
T Hh 55 — 0

723, BVOC DFUHTEREIZ DWW T, E / TN UHTRIZE U CUIIATER & A 7 L FETIR X A T3 d 0 |
A TN E - TRE « HEOKRFREN R D720, BVOC & OBETIxO4 ¥ 7L Ui, @€/
TNARUKHTE (Y A 7). @F / T AU GEiTs Y A7) ([T 20ERD D, i
WBSEK - REROE B8 T, EEBED LA 20 FEREICHOWT, M2 205 LE6-3 D
X921t %,
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£ 6-3 EMHEET — ¥ X—AEEOKRG L 72 - TV D SO BVOC g ke

JEAE 1B (5 A W Ry MT Ak H R ik
BEES E )T Py ik
2| b/ % )TN ik
3| afF 7 AT —
4| b K= E TR P, POE 4
5| £ OMULIER | BIFEKATE —
6|7 H~= E TR P ik
(lava MR —
8| I XS+ A —
9| T~ )TN Bk HRRETEERN T Z D A
10| 7o £ )T (HEE) | BT (HEE) PO 4
11| h =53 E )TN FERTRR (HEE) | BHEGHAES D
12> /7% N ~H PS4
13| AZTA )TN FEHTIEL
4|7V T )TN AH MR OHRES H Y
15| "> X0 )TN Jry ik
16 | 78 E )T B
17| 798 E )TN FERTE (HEE)
18| V7o 4 £ T (HEE) | FERTE (HEE)
9| A XY =T |E) TN FERT R
20| EFUVVYUFI | ATV —
24 | = XA AT —
B2 | VT MY ) TRV FERT TR
— A= F )T i

(2) BESEOIA—E LT, TS EO RS
RIWER LY | HEAPBFICOW T, i ADZELITHED A E WK T, FiE-> TS Tz

VBB CThhro TETWAZ LD, HT&HTD APG 1£% (Angiosperm

Phylogeny. Group (#%

THREW) AR T N—T) BRI N E W R (R b EOEWERZ T TITLELTE 2V ) EDOTE
RAEWEEE, 2ETHE LT TAPG FABAKKXE | 2 MW= 7Enwiz, ZoXKETIX, B, %

By BIEE/IREE, WE/ R MA~EAROHFEENER STV D,

B AR A7 20 FEFEEEIZDOUWNC, 2O APG XA JSEIC BB L2 b 02 %K 6 -4 [ TRT,
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R 6-4 B LB AL 20 FEFEEICEIT 2 APG I & 540 %

R EEEA | B % R B B
1 2 X 2 X g AF, IRV RAXE | HikEtEEs | A (1 ~4m)
7 F ~mEA (10m LA
)
2 v /% b/ xR E/X U T e | ERREEER [ EA (1 ~4m)
FHSE 14 FE ~mA (10m LA
)
38 I X JF | =2)rT a7 JE a7 I XTI | WRIRER | hEmAR (5~9
717 7T h DAVN/S & N % | m) ~EA (10m
VB2V T Y S 17 il PLE)
6 Th=Y | =V T~y ey | ERREEER | KK (1 ~4m)
4 18 & ~@EAR (10m LA
)
7 7F 7 g T AXTFEZ | WEIRES | mA (10m 2L 1)
Fii
9 By | HIGwVIE | I~ WIERHERT | MR (10m DL 1)
11,1944 Y0 | W= | h=T @ AaNEIV, X | BTERESR | KA (1~4m)
=7 Y h T 37 ~@mA (10m LA
)
12 VFx | VFXE | v R, REA Y| EEIRER | S (10m PLLE)
=55 8 il
13,18V 75 | AX YA | VA B AREA . VT TY | wRILER | BAK (10m LLE)
A A 2F&
14 7 ay: 27U, T=7VE4A | BELER | mA (10m U L)
Fii
15 NV ) XN IIXRE | N R YUY T | EELRIER | KK (1 ~4m)
B 10 il ~mEA (10m LA
)
16 T TR T AT, BTN | EEEIREER | KA (1 ~4m)

M55l

~EA (10m LL
)

*EARD R TR LI 28R D,
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# 6-4 DXHIC, EARMICHIEL, B OLSVTIL—Er 7§ 5 L e BET 5, 2L,
(2FIE 1Z. A VTV ETHI IaF T L, T TIARUVEERETHAT I, T
S D, . DTFTHEOBIITE ) FARU RS ERHENH LD, 20200 [E)
(Z W T, BVOC O REE IS U 7= L S LB T b 5,

Eio ATEIL B OLANALTHRE B DL ICELOBFER-TVDH D, TR L) 4%
23, BVOC FHIRFIE & 0 F" L BB W Z S ICER DI LETH D, DT, SR OKMEDRR 2 H
FR, SN TRED G THEERAT 2 BB D .
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& 6-5 X4 - HHFED APG XEEIZ L B5HE

]

BELLE!

BUITAF IR

RO ITAFT I 118

~ X )&

EUYTFT (2000), 24~ X (2400), 7 aTF Uk

TIe IR

TIe I 11

NUF IR

rYFI1

Fill

FAAFY R

FH A1 FE

IR

FoxPH IV ETH

YT )&

Y& 1 F

T A<V E

TAH Y1

AL )&

AR VauXxayF U5 TR

HF s

HFT . Ry F T 2

(3) RELBEMEHME L ¥ —T —FD3KRA vV a LT —F OERAFEORG
KRERELN, REAEMSHENE 2 —ORET =2 %2 3IKA v ¥ 2 ORBIERICNT L27 —
B EAWT, BEREMSEEY L ¥ —ORAFEO TR (1380 %) oW T, £2EO LA &

BOGHELAEHL, X I H LT, P30 ETEE 66157,

# 66 WEEAEVEHFEMELLF—D3RA Yy Va LT —%OHhGEIZESL
SEEBEDT X T

ﬁ%ﬁ%%F l B X E2 MEGAN

> Skm2ha X% X534 a—FKa—F4&# S—F|ha—F&H CODE |MEGAN£#84

154-01-01 80182.7&018269 X fi#kit - SHE A £ 54 [HEARH 01 AX-E/X-HISHER 01 Needleleaf Evergreen Temperate Tree
2l57-04-15)39058 68905857 X [HEFN- FE{EHIAEE 57 [EHE o4 [KEMEIE 15 Crop
358-01-16)32630 6p263062] X [T sg  |[EHE oy |h 16 |Others
4b2-01-071 24787P478701 V THoSREREREE 29 RN R 01 JF—3XFS58% 07 Broadleaf Deciduous Temperate Tree
5(12-01-01 221933&219334 N [JFHo5RAEBEREE 1o [FEPELIERM 01 [PV -SXFSEHA 01 Needleleaf Evergreen Temperate Tree
6441-01-07]21785.8R 178582 VI [V I YNFISRIRIHEE 41 [EEIRER KM 01 RTIEE 07 Broadleaf Deciduous Temperate Tree
757-03-1520107.5p010746] X Bt BHE AL 57 e o3 [EHMERE 15 [Crop
802-05-07115046.98 504685 V |7 TV RERIEREE 0o [RIEILZER R o5 TIEE 07 Broadleaf Deciduous Temperate Tree
954-07-03|13398.4) 339830 X HBH M- BHEMAEL 54 [HEAKIHE o7 PITVEEH 03
1011-01-07013124.88 3124829 NV [P TV REBEREE 11 FEELERM (BARBR) | FRYY—TFEEH 07 Broadleaf Deciduous Temperate Tree
11140-01-05012643.48 264340 VI T YNXHSAEREREE 40 R IR AR Ak 01 A Hh TR 05 Broadleaf Evergreen Temperate Tree
12/58-06-16] 119650 196500 X |[THH#F sg  [hEHE o6 [BAmUKEL 16 [Others
13k2-01-011 110308 103004 VI T YNXHSRBRIEREE 4o [BERETEER R 01 ThIYEE 01 Needleleaf Evergreen Temperate Tree
14b2-11-07] 954930954930 V [P FISRER{EEE 0o [REILZER KM 11 RERFIEE 07 Broadleaf Deciduous Temperate Tree
15/56-02-1509390.31§ 939030 X [HE#K3h - HEMAEE 5 [REM-TLTB-ZH |, [KEH 15 Grop
1603-01-01l891053 891059 V [FFIFREMR{EEE 03 [BERETEERIZRM 01 ThIVEE 01 Needleleaf Evergreen Temperate Tree
1754—05—01;836,36 783636| X [fEfkih - # A4 54 NERZ ) 05 rRUHER 01 Needleleaf Evergreen Temperate Tree
1804—01—037240_18 724017] I ZI‘7':E:E—I~“JE9311§§7§S$E$04 ﬁ%m%ﬁ;ﬁm(itiﬁ@m T VER 02 Needleleaf Evergreen Boreal Tree
19/57-02-1506618.06] 661806 X [HE#AHE - BifEiiEE 57 [BHEM o2 [RHIE 15 [Crop
2054-02-014033.62§ 403362 X {EH - BHEMAELE 54 [ 02 |[7HRVIEH o1 NeedeleafEvergreen Temperate Tree
2105-01-0243701 990 370199 I A7 EE—FIEVSRIGERIEE )5 ‘ﬁ%lﬂ%ﬁ‘fﬁﬁ'ﬁ‘* 01 AALSEVER 02 Needleleaf Evergreen Boreal Tree
2258-07-16) 3579.2) 357920 X [EFHH%E ss % o7 |BARM 16 [Others
23006-01-08) 34405344049 I PTEE—FIEISREBRIEE )  |BHIIHLRMK 01 EFUVAFRYY—FhiEH |pg Broadleaf Deciduous Boreal Tree
24/58-03-1613275.62] 327562 X [iHiit% 5g [t o3 |TiHtE 16 Others
25110-00-11d3116.990 311698 I AT EE—FIEYSREREIEE| ) [(RIRBMEE 00 11 Broadleaf Deciduous Boreal Shrub
2657-01-1 2976.8129768] X [E#hit - BHERAEE 57 e o1 |- EmEERE (5 |Crop
2758-04-162450.19) 245019 X [ifit%E 5g  |HEihE o4 [ERUH 16 Others
28l06-03-0812360.650 236064 I P EE—FIEISREBERMEE )  |[EELFLEIESM® 03 |[TYALE—ar o YXEE o Broadleaf Deciduous Boreal Tree
2955-00-0502261.560 226155 X HER - AR A 55 KEEZS 00 05 Broadleaf Evergreen Temperate Tree
3056-01-1502137.810 213780 X (E#RIH - B EHOHEAE 56 [WEH-TILTEH-EH gy ([TILTH-EiH 15 Crop

£ 66 DFTOHHEEZD 27Ty b (Blx1X54-01) (K 6-33, X 6-44 Z&M) 2, 14y

HuERLTWD,

BWA v ¥ 2 OEKERIE 457, 392kn® IZET D28, R 66 TR LT, A

TAZIERPHE 54 < AR, 0% 01 0 AF - v /% « U TR T, ZOREAED 5O L EE O A FHE
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38 km* IZEET D, ZDXHIT, FUF T HinbERE TS L, 30 EFTT3IRA Y v
2RO 87.6%., 60 \LFE TT 94.9%. 100 fLFE TT 98. 2% DL I /X—F 5, LIzn->7T, Ho%E
D) 380 p¥AICKT LT, & CTHEREMHEDEIV B TE2T H20E TR, < &6 L 1000 E TOH
DRI L CEBRHEOEID Y TETIUI A ThD EEX D, B, Mo aEHIz >\ TR,

PRBRHORIFE A, Z2 5 E LT W a2 — RAFRIZ R > TV . A%t E 0 Y T2V THRF ZED 5
VERDHDHEZEZ BILD,

(4) WAEFBLERBHEORSGIECETLIELYD
L EORE LY | S E BRI EOR S HIECE LT, SBOEHEOGmMEL LT, LITO
FOCELEDDLILENTE D,

OEBBEET —FN—2 % F LD/, KOZUTET BRI HOVWTIEL, T2 X— D%
#FOYHTD,

@aFTE,. hxTE, T ZTEIE BEV L1 OTOL_LTHIMET 52 L2t d o2&
DSILEL,

@ LRCLIS ORITESE (L, FME (B2, FRLIER OVEE) . 0F 2 M5,

DI Hk, BHEM IR, £ OMOIEMRREOSEEZRE L, E6I2, 4 V7L U itE, £
ST (B FERTIER) (ST D T L S

QBRBEAEMEHIE L F—D 3R A v v 2N LT =2 %2556, EAL 100 AL E TOHRSEITT L
TOHD Y TERETNEL, HESARLE L THRICE2EZ IR EEZLND,

6-4. BVOC HEIZRITHMIESEZOKRR

6 -1 HiOH IR Lz & 912, BVOC e DRI R 29 2 72 D121, LAL D07 — Z LM O R
FRMEEL 2500, ZHICHIEREAZRK 6-5(CF Lz, M 6-51%, K 6-1%EHLIzHOIC
YT 5, LLFRIFOA~F OHAIZOWT, Bt LIsiER 2 B 5,
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[ERBEET -2 ~—2 (B3%E) |

A HEBREEESEERLSE |

DA N

THRARDDIRA v 2T —4
(EMSREL + RAELE)

BiEY R b ooEEEEM

[0 EoEEHE | | e RAMOBBERE |

if@ﬁﬁ%t ) o @%E/DJIJ * Ay S — 1) K4 | =
Eanl EERLE [3% % v > a7y BiERIEH |

BLAIF—2%
(ZHEHED)

CEOBRYRBE |

>

le——

v

Y
| R (K9387X %)) DEMEHET — &, K/ & —> D&Y 4T |

sIns o “EEEY X b F— T ILADOHEEE OB

€5 DADMER-PRODEHEL SEILBIL SRR B TS OEES SR
A =X ZEON/OFF, AIEffEorF9EDE Y H T
BE - BFIE Bz —> (sop., MT (BT ,MT GEETFED) )

=>roRE. BFHKREFE (ONOFF)

[ 6-5 BVOC HAHEDNHBHIHE7u— ()

(1) $HEMOEEENLERE~DER (A)

RILEE LV, HRHBIFOBEL LT, [AX b ) XFWET —F_XR—ZRRL AT L] & THEAND
TeleWle, ZOHRDOEDOHME 1 g U720 OFERIE T 5 ILEEMFE (specific leaf area, SLA, cm’/g)
DT — 5 DOVHfE AL > THEN DEMICEIR T 5 Z L3 TE 2,379 HED ZF DL SLAA 4. 9,
244 fHIE D 7 3D SLA M 5.83 & 7a > T 5,

<AX - b RPET —F R RRBR AT A GRARE) >
https://db. ffpri. go. jp/Sugilinoki-TraitDB/index. html

(2) ZHEEBbZ O LAl T—4F (B)
HFEfHE T D R BRI ZET - BoFFEE L 0 . — %X 25FIH FTREZR LAT 5 — X ([22W\W T,
2 BN TN,

@ MEGAN EF /L0 LAlv 7 —#

MEGAN €5 /L (Model of Emissions of Gases and Aerosols from Nature) [ Guenther & 7% 2002
FIZHRELIZBRBERO T A L7 vy VORHHEEET L ThH Y BVOC D FHRIZITHEFRAYIZIRHIZ
FMHshTn5,

HFEWT—2 TiEb D0, BEOXBIT O, mAE 7 LAT FEiZ (b7 —% & LT, Fid
0 MEGAN @ Web A MIIBWT, REKDOHIFEHLAL 7—4 (2003 £, fRE 1km) DA S TH
Do

<MEGAN £ 7 /LTSN T D LAy 77— X >

URL : https://bai. ess. uci. edu/megan/data—and—code/lai
F— &4 : Global, monthly ~1-km LAIv for year 2003 (MEGANLAIvO5)
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MEGAN EF VDT —Hid, A v aWNOBFETE D LAy (A v a2 DNHLAL 2, T OBHFED £
2 a2 WOREAWEZR VCF (Vegitation Cover Fraction) THEI-7- 8 D) THH, LAIv O EEZ X 6 -6
WZRT, ZOFEA Yy a2lZBITD LAL 282 & L, HEAEOHEESRE VCF 28 0.4 (=40%) T. =Lt
T 72 EREAE LSO LRI OS5 A AR O LAIv L2 /0.4=5 LEHE I D, 2FE 0| fili4k
D LAL NS, VWD ZEThD, ZOLIIT, FEA Y aNIHERTIERWEHFHENE EN
LS. A v aDEB LA 29 & K& REAEITR D,

=7 DHEEDLAIV=2/0.4=5

ZOEED

VCF=0.4 e

TS T~ Av¥ad

ELAI=2 (m2/m2)

X 6-6 MEGAN &5 /LM LAIv 5 — & O#EA

@ FRINFHBEB D LAL 7 — &

H 9 1ok, BINFEHERES (ESA : European Space Agency) D a~L=7 ZEFHEIZ X 2 Sentinel-
3HED LAl A7 —4 ., LHFIHT—#Ths, WINnbIEETHHTE 2 (284 A EIC8RR
). ESAZAD . 1km, 300m A > = TOLAL 7 — X BEHFEDO L ORAR ST 5,

<PRMNFHHERE (BSA) LVt TVWD LAL 57— >
https://land. copernicus. eu/global/products/lai

Sentinel f&f&I1%, K[E NASA @ Aura f2 LV HAKHLEZ ERE L T\ D728, HEREREE N E <,
R CTHIIE L VL OMET — X 2iRE TE D, LAl T—2RNH LV EHH 0 BRINFHE
BID LAL 7 — % 2R3 2 Ha TR 5,

(3) EOERYVME (C)

WRILEB XLV, BIARORIEE & TH TONBEIZE L TOET MBI DN TR W2 E W,
BHRENEE O BB ICOWTIE, 7oL b« XR— L DiERI & - 7= 7w -EfT5 /v (FRE URL) T
WIEIT 27280, BHENOBED 534 LN OWE 2 J@RIX] 0 B L TR MEN L FET D,

<MEIAEHET L >
https://photosyn. jp/pwiki/?%E9%96%80%ES%SFUBI%E3%S 1%AS%EA%BDUI0UEAUBCUAF%E3%S 1%AEYE3%S

3%A2%E3%83%8T%E3%83%AB

F o, SRR THEMADRRIAN Y BLY 212 X 5 & B OBERBCHOCHREL (WMRE) BRSNS
DT, TOEREHEI>DL B TH D,
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(4) EOHEZHFE (D)

BIAROBHEE & FEC, EOMENRARDZZLIZLD, HOYST=0 FRERRD,

MHIETE R C, D 1ZEAED ADMER-PRO ICHEE SN TWA DT, HENE L RV 2R L, SHEIGT
THEEZHRHT 5,

(5) REMHOEEESTDEIY X T (E)

N LA HARERFE 100% & LTH LWA, BARKITRITIREKRE o TWD, BERKRIZ L, f
ZIEE S 2 EOLA. 10=40%, 2{71=30%., ZDM=30%D L 5 REE TN T 52 EN%
BTEBRWNEEZDLILD (FRIARSIR - ReEa AR,

Z T, WLIER GRBIF) B REZRD N, BEAREIIIT O My T iR REL, K
BEREEDPRELS AR D2 TORKTEAREZIT > T DEF TR, HUIRSCEREZ f8E T
FEELI AN, LD ThoT,

BEGRE LTHE TN, ATKAREREE LT, 2AX - £/ FOREBEAICHOVWT FTRoO%, HR
HROEHIZHONWTOOEREZAF LTS, 2 LEROIX. b 2RRBICHOMMNET T 5ERER
F L TV, BEE S L ICRERENTE D AREMENH 5, EEOIX, 8 - MR ARG ikt
GO RAREOHEE S BAEMNRT 2 ~ 3EFNIFET 2R ZNLDOFEHRNP KBS N TV, & D
ZEThol,

< NI, BEHROEIEIZHOWTORETT — & >
OFBEFFEBI AR - & 2 F N THREBEOER (KE)T)
https://www. rinya. maff. go. jp/j/sin_riyou/kafun/pdf/sugihinoki_menseki. pdf

QRIS ZEFE [FHETGRMAR] REFT)
https://www. rinya. maff. go. jp/j/keikaku/genkyou/h29/attach/pdf/6-1. pdf

(6) HEE. BFHEEFEHE F)

AMEDAS DA > T A4 T —F 0 BIRE, BT — X ZH 0 iAK, ZIUTH LT BVOC fit &% ik
AR A, BIAED ADMER-PRO IZHE S AV T WD S, BIFED R & — v (4 Y 7L /NT Bk, MT
FERTIER) (2R 0 WE. KR RZR DL DT, BHESEOT —7 T ZORIAZE Y Y TN
N5,

BVOC Ok tHE ., ke, IRt 2 BB LT E L DD L, £ 6-TDLIITRD,
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£ 6-7 HMHWE - HHRR R E R E A EE L5
HHWE | ITERE | KRR | RED ek Y iR Fét AR o> B {415
(V7L PERTE Bt |BLOIRER, A BFT XTSI AT FTHVY IV
5 IR EIUNTY RV R L

)T T R 5E & D EHEER, —EAF. v/ R, TS AT E=, MUE,
INBERS, N—THEY) AKX =B Ny m— A —7p

FEHT IR IREE - [ A A ISAH Y AT AR A7 E
A i — FEUANDIREER [T VXX AT v, BT TR T
G A5 UNTIX% sa i xETTF | PR Fay

ERANAN A G N Ve o/ el

MR LIZ B0, FAEICK T D BVOC i EIZEIT 2 ET — # 13, Hix RS EREH OO,
LSl BARE LTS, #E- T, BVOC M ET — % N—AME O G/MEZRITIL, flxX 120
K BE R BER O IME ) 2BV Y THA L L, Bl X ITER 2 Z2MEICHEE L CREFE 21TV, T2 O
DMWIZRET D] R EOFEETHI bW EBbNd, it/ EE, IRIESR/HIER ORI B
IR ATIE TN D EBDNANR, AV T Ly /) TARUETE T ) T IR
EDORNE, BVOC BT ET — & X=X, LMENH LR OB ONT Lo nbineE
Zbivd,
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7 AERE ERMERICOVTORTE)
7-1. AREBEZBIIBIOERLEEN

EREEXPIR O E xR, B A ELRS oATIE. AR KR EEIT O 120, sEAENICB W THE <
i ATV D, B4 FEFHAE T 3 DO STHGAAE (MEShC féﬁﬁﬁﬁwﬁﬁﬁﬁ\ﬁ%mm
A, TFAEICI T D EREXIR O & RS O £MEIRAE . TFRPEIC T 2RISR SO E K
FELS AT ESHIFRHA 1) 21T -7, S 5 FEFRE Tix, FAEICIT T 5 VoC HEHEIPE R D %t 7%h
%@%%ﬂ@ﬁmowfiﬁzﬁﬁ%ﬁw SR AFERE TR LA SR L g2 & &
L7z, 70, BlEoHRIzk T m%% THIPRIC X DAY VRO ZHIET 720, Z05%
E LT, Mz fékm@m% WEICEAT 5 A 1T > 72,

7-2. VOCxIEDOEHAXZIE, BAMERORETIE
#Fz 7102, BRAE., BRAMEROR T RE R LT, £72, VOCHIE Y TV AlcRBiT 25 2
EDVOC HEHEI = A £ 7212 LT,

# 7-1 BAXNPR., BAMEROREHIR

oISt ¢ RIS, g

O REAR : 201 6FBIRAA (4~98) (RS (CDOEE

198 R\ F—2)

ORI FTUA  R=—XHT—ZANSEERAERLR (&

%7E) DOVOCHEHE10%EIRSFUA HEHEIRERER

7-2D0&EHD)

ONR—XT— (. NBRFEIRHE : 20165EE. BVOCEE
iE [ADMER-PROAE X0.512] (R—AT—XODtERR
(34,460 (2) IETHEME)

F 72 FHFIZBITB VOC BEHBIEE

 Ee MR
BEHHIRE 9,280 19,758
(ton/yr)

VOC MR & - TR 6 1 2 BRETEZE BRI R K N ORI OV T, ERATTERREL TV D
KA LR ALY — L2 VT B FETERORR L 2 AEOHIZ xR & L TR-RE LT,
AHEAXILUTO LB Th 5,
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ERHTEEOEBE = YOX B (ozone) X Aozone_24h
EFECTEROERER = VSL X FEECEEOERE
FEfa ANEEME = -W0 X x(ozone) X Aozone_8h
FEfa ANEEMER = W X Ffa AIREHNE

2T, ERXHFONRIA—FOERIILLTROR 7T-83I1IRLTEEBY THD,
YO: R—RTA U RHTER (BEH (4~9H), BEFETHELXO0.5)

WO : R—XF A vaRRNE

Aozone_24h : BEEHEA 24 BefSEE A Y VB EOKEE

Aozone_8h : BREH 8 R LAY VIBE DIKRBE

£ 73 EXFIZBIFENRTA-FZOEKREREE

BRIREA248F R EIT A 0.00196/ppb (ERIED X S EEIT T
B(ozone) VBB 1ppbiEild BHENIZME (Huangfu & Atkinson,
FET-EsE JZDDFETHIBMER  2020%)

48/ N (BenMAPX2(CHEE SN T
WBBEARA(CHT B1H)

0.0034/ppb (Y S5 R 75T

VSL R EanDMiifE

B%: 1% 7 8 B fis] < 19 A
S0 ) Ylozone) YV IRE1ppblENND i)

2w 72 D DT XN
= NS E¥AM| =i
W A1 kg AR ;t;f)ﬁ/kg (Y>3 RO 5T

#¢1 Huangfu & Atkinson (2020): Long-term exposure to NO2 and O3 and all-cause and respiratory mortality:
A systematic review and meta-analysis. 4G A TR B O HEMFE DS ALV TR W72z

LT D,
2 KEBRBERE T TR SN E ATl AT A
3 AV U A7 S E ., P PES (2009)

7-3. BAMHR. BAMERORRICKIT HATREME. HESRORFICETIERER

KRBT 2B E - BRAREROFFEICHE N TE, BASIRORE LT Z L 2B LT
72, LHE TAFCTELT —H & flio THoth&lT o7z, 7B, T —FIZOWVTIE, T XTHERH
T =2 TlEe< | 2010 FE TOXNREMEDT —FEEES>THW L TWDLTeH, REFEMENRD D Z

Cl: c:%%ﬁ\s%‘gﬁ&) 50

T2, SEOEwmNO L. AV UARIZOWTIE VOC AN S NOx ASHICZ (L LTV D Z & AR
SN DRWTH DN, ZONAACHBIIRIZIME TIXR W20, SRIOFHEFBRICIIBEL T\
W, FD7= VOC HEHEINE #1759 Z L2k v Y U MR T 55 ToRRETH 5, FEEEIL, VOC
S NOx AUICZE ML L TETCWAD T EARBINTWD =, KIZ VOC ZHIE L= LTH,
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AEOFEBRECTCRIATIZED A Y o OIRBENRCHERITRIAD N EICHET AL ERDH D, LU
T, EEAICOWTERRT 5,

(1) FY U ORREZEBIZETIEERR

# 7-31ZRL7=#EY ., B (ozone) (2O T Huangfu & Atkinson (2020)12 X % 5t D A # fifht
TR ESNMEEZHNTWD o:®ﬁ%fi B—2 Q3451 (A v —Rv (BEHTHDHA4~9
H) OF Y AEHRE) ERAWESEICE, Y U RFEE ST OMICHE RN R S,
Hb(hhﬁ%%wfh\%f®ﬁ%f§<m%éﬂfﬁtﬁ//%%k@%%ﬁ%ﬁié%tkm
MOAREZRBEEMEIT RIS N7, F, ﬁf/%%k%t£®%kf’%féﬁ%m\%&%ﬁ
DRARIML T & DEBFWENENZ ENRENTEY, TET U ZADMEMEIZOWTIE, PREEIZ
KL~ Thsr M Tnb, UEoZ &b, ZZTHRELREB (ozone) DAEIZHOW T, K
XRARMEFEMENS D EBZ DI, TOME A THIE SN D ECHELEBNRCEOHEROME .

WD, REBRAMEREENDD Z EICHEBETDHILERD D,

(2) #EA., Higk, FH., FRIZONT

ZOFEIT T2016 45, BIH - s, BEEY (4~9H)] 2R ELELDOTHY ., VOC HEH B
WZRDAY MR REN RIAD D L5 RFMETORRTH L, WMELEFHAETRLTE LT, Hilk
FIE, B - ST th o MR IC T VOC %Y Th D28, FERIICiE, 4 VOC FEH#E 5
NOx N F HMHENIZEL L TE TV D2, 2EDOEITE (21X 2023 %) Zxfgtt
E, AV URESI R I L VIS 2D (LR THEIITNELS D) ¢E&E2BND,

(3) VOC & NOox DHIWEREIZDOWNT

SRS FEEFEDOFE TIX, NOx OfEIXEE L, VOC OBHIE LIZHEICBT 54 EEDE
EEFTE LTV, ERETEL O — ORI E TH S NOx bIFEIFRHIHIHIND Z ERZ0,
ZOD®, ZITHEHEIND A Y VBEORBEIRN, EREICBOWTEHALRTIE RN LICHE
THVERD D, BARRICIE, ANANSOHBICHB W T, NOx BT A4 IR E OIS 728 5
e, O LIk Tk, Y VIREREE RS HEM R I VIR 2D (Lo THEEIT/ NS < 72
%) EEZLND,

(4) HWBERIZHOWVWT

KRB FAIZHOWTIE, Xk E D . VOC T FHIT 52720 0F AL LT 32 HTHZHEL TWDHH,
[ZPADIC L DL 728 0 ~ 4 THREE T TRENO TR, THEH AL E (RS E
WAEEE R L) BA R EBTF ITH~BEMABREEST L2 AT 73R E T, PR EHICIER
XRENRDH Y EOREIMKEIT O ML > TERAIET 5 AU FHEE L TRV I HETH,
FETHWE 2010 FEE TOMKEM LY . TEOREHEHITER L WA AEENEVWEEZ LN
Do

7T-4. VOCxIROEMAXIZHE, BEAMERORERFER

X 7-1121E VOC 10%HIIZ L DAY VIREOREEZ, X 7-2121F, EXTHE L, ETEK
K. o AN ESIN OB S HEERS R 2R Lz, £7/2. £ 7-4 12k, SBT3 TE
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Tas Fﬁ%mm

= Easi 5 ERRES|
d —:2‘ {A] g::: e [)\]
%t% H H e Imax] 0.497 [max] 0.679
5 NI SR 0.560 i S 0.560
U fEp-acestil ‘ 0.480 = (| 0.480
& 0.400 b i it M 0.400
. 0.320 ) o M 0.320
0.240 sisices 0.240
. 0.160 0.160
: 0.080 5 0.080
; | [min] 0.000 : S [min] 0.000
EH =N m m ERRES|
= [ton] st i [ton)
1 XBYN 5 o Tmax] 1.496 [ SR FoH g [max] 8.473
el ! i 7 7.000 i T £ *Egg 7.000
PN ‘ 6.000 i i [ 6.000
EEdissEs giim S H 5,000 & R 5000
H 4.000 ' = 4.000
3.000 EuEERRLCCan £eat e = 3.000
5 . 2.000 i-ggg
1.000 :
i [min] 0.000 i [min] 0.000

7-2 FUEBURBEZIR, = ANEBBIHIER AR OHEERE R

F T-4 FMF BT IHECERERDR, = ABNE L EREHER

RUEHERZE (N/F) 14.6 55.7
OXIBUNE (ton/£F) 131 1,051
FETUEHRRELR (BF/F) 58.4 223
JXIBIMER ([BH/4F) 0.31 2.52
aitfER (BF/4F) 58.7 226

711X % LR E ML 24 FEEME T SIFMETH R TH Y AR >EETH D Z
N T2, £ T-4ICX DL, RUAREBER, 2 AEE, £h o OeRMER (i) &b
BR>ITETHD Z LB bnd,
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VOC HEH B O R RE FIC W TIE, CEFAEZIT o2/ Vo 1 U BT 27200 ML L
TR FMHZETLLENVWIT—HERELNTTZD, ZOHER 7-20FMF BT HPEHEIEED
B R A2 AW C, £H712800 2% VOC PEHHEIEAI R E A2 HE L, ToEEE 7-51R LT,

XAV VHMY R 7 G ESEZ G R, ERTL 2R web X— |
https://riss. aist. go. jp/wp—content/uploads/2021/07/20090915_0zone_appendix8. pdf

£ 7-5 FMIFHITRT SHHHEIBIRE R ORHER

HEElRS | e B
REHR

2118H 4581

£ T4 TRUCAHITICET 2T HEARBEN R & €O, = AL, AFHELEOR S
RLF 7-5 TRLEAHTIZE T 2PHAE HORHFRICES S| FH-TITB T 5 AAEER,
BHMIREZRFE L, fRER 76181,

R 7-6 BHHFTITRITLBEANER. BAMDRORERSR

RS

B GECEZUER) /ERLL 2.8 5.0
B (OXBUX) /ERLE 0.015 0.056
ABETERE GECEEEKR+ X 2.8 5.0
18UR) /&Rt

ETEIAERER 1.4180/ A 0.8118F/ A

X OT7-3 B RR, B AHER ORFIT I 2 Bl SAE,
FHREAERO RI7ICET 2 EEA) ([CBE

F* 762X D &, BARHMERIIHIEIC XD B0 | B ARHER OREEIZBIR T 5.0, T T 2.8
ThdZEnbnd, ZHOMEIE, EREEOERE L VSO KEOBEDOXKOHPENTH
L05, BAROBEDIZEAEDOHREIVIZREVETH 72, TROLLER, EHELFZRIZ L VOC
PEHHIEC R IE, B EFTRBECTIThN - tORRIZH~_T, EHAMMERICEND LW ORI E LN
o2 lizb, Linl, B (ozone) DEZIZL D, AEIOFHFEICHNA/NRT A —F OEIZITRE 72
AEFEVEDR B D728, AEIOFEMBRIZOVTE RIS, RERAEIRMELAFTLHHDOTHDLEND
ZEIHETANERD D,
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7-5. IR 3 KRG EOEEIZ OV TOXEAE
WEERED Y I 2 L—3 3 T, RIS EHIEL, FFIC NOx HINBIC X 5 A i BRI SR 1L E
BEEDTREIHEMERNSHD Z L2 R L TE T, —FH T, EHEBITBW T, AiRYE OHEHHIHESE
BREATo CTAY VIRIEOIGEZ WD Z L1, HRCERAMEEL 6T 700, —BEIICITEBA
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Bok ] SR R

ek Spaceborne NO; column observations from two high-resolution instruments,

(5E30) Tropospheric Monitoring Instrument (TROPOMI) on board Sentinel-5 Precursor

and Ozone Monitoring Instrument (OMI) on Aura, reveal unprecedented
NO, decreases over China, South Korea, western Europe, and the United States
as a result of public health measures enforced to contain the coronavirus
disease outbreak (Covid-19) in January-April 2020. The average NO; column drop
over all Chinese cities amounts to —40% relative to the same period in 2019
and reaches up to a factor of ~2 at heavily hit cities, for example, Wuhan,
Jinan, while the decreases in western Europe and the United States are also
significant (-20% to —38%). In contrast with this, although Iran is also
strongly affected by the disease, the observations do not show evidence of
lower emissions, reflecting more limited health measures

i Sentinel=5 7"V 77 — % —|ZHH S U7 TREIRE HL4EE (TROPOMI) & Aura (ZHEHI &S

(Fn30) nicAY CEEREEE (OMD) O 2 SORAFIEIEEIC K 2 MR HEHR N0, 1 7 HBIIC K

D, 2020 4= 1 A B 4 BT Caa T oA )V ARKYSED KiRIT (Covid-19) ZH U
AD DT DI EN i S NI AREEREIC L PE, E, B —a v X ROSKET
AT 720N NO, DI 23 & M2 78 - 7z,

1 [E 4 EB T O3 NO, 775 DI %, 2019 4ERIFS HE T-40%10 3 U, 1] 2 1Tk,
FE 7 ST O K& WETT Tl K THI-50% (a factor of "2) I[ZFETH—J, #Ed
—1 /X EKETORDEE LY (20%~ -38%), ZALEIFRBHIC, 170620
TANVADEBENRRKE NGO, J 0 RENRBIERR & B LT, B Tl gk
HENFEAD L7 WO =T U ATR LR,
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“E4 Farly spring near—surface ozone in Europe during the COVID-19 shutdown:

A R~V Meteorological effects outweigh emission changes.
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| RN = DR

& This paper analyses the impact of the control measures during the COVID-
(FE30) 19 lockdown in Europe (15 March-30 April 2020) on 1-h daily maximum nitrogen

(NOo) (MDA8  03)

observations obtained from the European Environment Agency s air quality

dioxide and maximum daily 8-h running average ozone
database (AirBase). Daily maximum NO; decreased consistently over the whole
continent, with relative reductions ranging from 5% to 55% with respect to
the same period in 2015-2019 for 80% of the sites considered (10th — 90th
percentiles). However, MDA8 03 concentrations showed a different pattern,
decreasing over Iberia and increasing elsewhere. In particular, a large
region from northwestern to central Europe experienced increases of 10-22%
at urban background stations, reaching typical values of the summer season.
The analysis of the expected NO, and O3 concentrations in the absence of
the models fed by reanalysis

lockdown, wusing generalised additive

meteorological data, shows that the low NO; concentrations were mostly
attributed to the emission reductions while O3 anomalies were dominated by
the meteorology. The relevance of each meteorological variable depends on
the location. The positive 03 anomalies in northwestern and central Europe
were mostly associated with elevated temperatures, low specific humidity
and enhanced solar radiation. This pattern could be an analogue to study
the limits of pollution control policies under climate change scenarios.
On the other hand, the 03 reduction in Iberia is mostly attributable to the
low solar radiation and high specific humidity, although the reduced zonal
wind also played a role in the proximity of the Iberian Mediterranean

coast.
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ARFHT T, BRIMNIZIBIT D COVID-19 1w 7 X7 (2020 4E 3 A 15 H~4 A 30
) FORERED, RMNERETORKIET — % X—Z (AirBase) H/EHiL5
1 IR e K gk EEsE (NOo) LK H 8 I EN ¥4 > (MDAS 05) D&M
EIC5 2 o8 a nirt 5,

H R NOp (T KRR C—B LT L, MLzt A4 o 80% (10~90 /3—
v Z A ) T 2015~2019 4EDRIRFEAIC 6 LT 5% ~55% 0% THI kB9 3
Boidz, LU, MDAS Oz JREEITHE /2D X —2 R L, AU THETHA L,
fh D IGAT CIEEEI L 7=,

Feiz, bl g —m v " b g —nm v X2 T TOIRWHBE T, #imE o
VI TT T RAT =3 T 10~22%DOHEMMA RS, BZFEo A 72l
L7z, HITRSRT — % 2 W —IEINEET AV EHNT, vy 7 X7 Ren
GBI TRIND NO, KON O JREZ T LIz 2 A, N IREOR T IXIZE A L8
HIEIJIZ R L, 03fZE (03 anomalies) IIRRICKBELSNTND Z EERLT,

BR/GEBOBEMEIT, G K-> TRR D, I —o v bl & iz s s
HIED Osf@A2IL, 1T EAEDRKIRO Eo-, RV, B OB EBEE L Tz,

TR =T RIEEE STV A F OB IEEGR ORR 2 e T 57200
TFrav—Th H%, —FH. ARV THEIZET D 0 OB, A Y T iR
BRI W2 OHIRE DD & —FZE > THWDEHDD, ZDIEE A MRV H S &
EEWEEEICER LTV,
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&EE4 COVID-19 lockdowns cause global air pollution declines
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53R SR R

Yo The lockdown response to coronavirus disease 2019 (COVID-19) has caused an
(F0) unprecedented reduction in global economic and transport activity. We test

the hypothesis that this has reduced tropospheric and ground-level air
pollution concentrations, using satellite data and a network of >10,000
air quality stations. After accounting for the effects of meteorological
variability, we find declines in the population-weighted concentration of
ground-level nitrogen dioxide (NOy: 60% with 95% CI 48 to 72%), and fine
particulate matter (PMss: 31%; 95% CI: 17 to 45%), with marginal increases
in ozone (03: 4%; 95% CI: —2 to 10%) in 34 countries during lockdown dates
up until 15 May. Except for ozone, satellite measurements of the troposphere
indicate much smaller reductions, highlighting the spatial variability of
pollutant anomalies attributable to complex NO, chemistry and long—-distance
transport of fine particulate matter with a diameter less than 2.5 pm
(PMs.5). By leveraging Google and Apple mobility data, we find empirical
evidence for a link between global vehicle transportation declines and the
reduction of ambient NO; exposure. While the state of global lockdown is
not sustainable, these findings allude to the potential for mitigating
public health risk by reducing “business as usual” air pollutant

emissions from economic activities.
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)ALV AEYYE 2019 (COVID-19) (x4 D m v 7 X o rkfiaic kv, il
DOREFTEELCEETE BN LD TRUVME EPD Lz, 20 Z & A3 khiihE k OHiR L~
NDORKIFYPRE AR T SE WO R E R T —% & 1 TEa B2 5 RKVER
HFTORy FU—27 &2 HWTHREET 5,

RELEHOWBLEZFB LR, 5 15 AETony 7 Xy Wit 34 7 E
IZRWWT, iR L~ Lo Z@RfbEFR N0z : 60%., 95%[FHIXEH : 48~72%) . /b
KA RE (PMas : 31%. 95%MEMEHIXM : 17~45%) DO NRAANERE (population—
weighted concentration ) 2ME TN L. AV (03:4%. 95%(EHEXH : —2~10%)
XTI EH7 LT,

F o ERE, AREO#FREBIITIX, BRI o /S < EHEZR NO BT
CIEAR 2.5 um REOWUNLAFARWE (PMo.s) DR FRBEREICE R S 215 W E R
# (pollutant anomalies) DZEMIZEEMEN TR I LTV 5,

Google & Apple DEE VT 4 T —X ZIEHT 2 2 L C, HRK BBl E
DWW & K H NO, B & Db & o B 2 /R 3R BRAREIL & WD 7=,

MR 72 a7 20 o ORBITFHFE TR b O TIXRW, T OFH AR R
I, BREIEEI D D HEH SN D KREKIGEEWE O [i#% (business as usual) | OHEH
B2HET D icky, AREEY X7 28T D AREM A RIB L TV 5,
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ER Differential impact of government lockdown policies on reducing air

A MV pollution levels and related mortality in Europe
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Sk RN+ RN

ok Previous studies have reported a decrease in air pollution levels following

(F0) the enforcement of lockdown measures during the first wave of the COVID—-19

pandemic. However, these investigations were mostly based on simple pre—
post comparisons using past years as a reference and did not assess the
role of different policy interventions. This study contributes to knowledge
by quantifying the association between specific lockdown measures and the
decrease in NOj;, 03, PMs.s, and PMyo levels across 47 European cities. It
also estimated the number of avoided deaths during the period. This paper
used new modelled data from the Copernicus Atmosphere Monitoring Service
(CAMS) to define business—as-usual and lockdown scenarios of daily air
pollution trends. This study applies a spatiotemporal Bayesian non—linear
mixed effect model to quantify the changes in pollutant concentrations
associated with the stringency indices of individual policy measures. The
results indicated non—linear associations with a stronger decrease in
NO, compared to PM. s and PM;, concentrations at very strict policy levels

Differences across interventions were also identified, specifically the
strong effects of actions linked to school/workplace closure, limitations
on gatherings, and stay—at—home requirements. Finally, the observed
decrease in pollution potentially resulted in hundreds of avoided deaths

across Europe
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ZAVETOMIET, COVID-19 N7 I v 7 OF—KIZIs 1T D B E O FE il
PP, RERIGHRLASAVBET L2 ERHESR TS, LML, 2D OMED
FEA LT, MEHEM AL LB Fai g RIc SN TR Y | B D
BRI ADOREEN 23l L T 7o,

ARWFFEIL, I —a v X AT HHICBIT 28 ED T v 7 X7 o HE & N0y, 03, PMa s,
B ONPMy LV O & OB E ERb T 5 2 LIk | FEEH oM BIcF ST
5, T, ZoHEPICERE SN EEREHT LT,

AL TIE, 2= ARKE=HF Y 7P —E R (CAMS) D DH LWET
Vo 75 —22RWT, BxORK[IEIEE OmE R, (business—as—usual) &1 v
I HET DTV A EER L, AHFFETIE, FFZERRA RIERIBIREDIRET L
M L, B2 OBORHEE O EA > T v 7 ACBET DGR ERE O E %
EEIL L7,

FOFRER., FEFITEE L WEGR LU0 Tl PMy 5 <° PMyo B EE (2 LT N0, 28 K V) 58
SWAT 5 & FERIE e BRI 2R S vTe, E72 M ARIZ L DV b R S 4,
FRIZ, 8 - B O, £ OHIR, AT A R —LOFENFRZBIE L2 TEh D8R
RGBS Tz, B, Bl SN E RO, 3 —a v RBRTHEEAD
W AEEREL 7= REEN S 5,
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BEk4 Health Risk of Increased 03 Concentration Based on Regional Emission

A R~V Characteristics under the Unusual State of the COVID-19 Pandemic
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SaE| AAR: AR

ek Photochemical oxidant concentration increases with the decrease in nitrogen
(F0) oxide (NOy) concentration in volatile organic compound (VOC)-sensitive

areas with several automobiles and factories. We aimed to quantify the
changes in health risks from ozone (03) and nitrogen dioxide (NO;) using
disability-adjusted life years (DALY) in Osaka City, which is one of the
ADMER-PRO version 1.0,
secondary products, was used to estimate the concentration distribution of
NO,, VOC,

declaration of the state of emergency in response to the coronavirus disease

major cities in Japan. an atmospheric model for

and 03 using the year—-on—-year change of traffic during the

2019 (7 April to 21 May 2020). NO, concentration decreased by an average
of 0.962 ppb in 88.9% of the grids in Osaka City, whereas Osconcentration
increased by an average of 1.00 ppb in all the grids with a 26-28% reduction
of traffic volume due to the pandemic. We also found three intensities for
the VOC-sensitive condition depending on the different regional emission
characteristics, with the DALYs of health risks from the decrease in
NO; exceeding those from the increase in 03, reaching 811.4 and 55.90 total

DALYs in the city, respectively.
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HENES TGN EET B MEA LG (VOO) RO E Ok Tl B3R
1b¥ (NO,) JEJE DRI AL AT & v MREN EFT 5, BADKE T O
—DOThHHRIRMIZBNT, T (0;) & ZffbER (N0 ITLDHEHEY 270
BARIZOWT, BEERBAFES DALY) ZHAVWCEELEZHBE T 5,

TWRAERM KRR ET LV TEH D ADMER-PRO /X— 3 > 1.0 Z Vv, 20 F A LA
JEYLIE 2019 OB B FREESHM (202044 A 7 H2H 5 A 21 B) OZZEEDRH]
L E VT, NOo, VOC, 03 DR EES3 AT 2 HERE LT,

KR Tl NO JEEEIE 88. 9% 277V » KT 0. 962 ppb Jid L7=DIZXf L, 0;
BT ARCFT Iy Z7IC X 0 AZWED 26-28%0 L2 To 7 U v FTEY 1.00
ppb H4AMN L7, F72, VOC & DR S |3k = & OHEHFREDIEWIC LY 3 DDiR
FERH Y . N0, DN X HHEFEY A 7 DALY 1E 0; DEIINC X A HEEY X 7 % L[A]
0. KRB OAFE DALY 14 E4 811.4, 55.90 IZ#E L7,
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BEk4 Distinct Regimes of 03 Response to COVID-19 Lockdown in China
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g TYT HE

ok Restrictions on human activities remarkably reduced emissions of air

(5E30) pollutants in China during the COVID-19 lockdown periods. However, distinct

responses of 03 concentrations were observed across China. In the Beijing-
Tianjin-Hebei (BTH) and Yangtze River Delta (YRD)  regions,
0s; concentrations were enhanced by 90.21 and 71.79% from pre-lockdown to
lockdown periods in 2020, significantly greater than the equivalent
concentrations for the same periods over 2015-2019 (69.99 and 43.62%, p <
0.001). In contrast, a decline was detected (-1.1%) in the Pearl River
Delta (PRD) region. To better understand the underlying causes for these
inconsistent responses across China, we adopted the least absolute
shrinkage and selection operator (Lasso) and ordinary linear squares (OLS)
methods in this study. Statistical analysis indicated that a sharp decline
in nitrogen dioxide (NO;) was the major driver of enhanced 0Os; in the BTH
region as it is a NO,—saturated region. In the YRD region, season—-shift
induced changes in the temperature/shortwave radiative flux, while lockdown
induced declines in NO,, attributable to the rise in 0s. In the PRD region,
the slight drop in 03 is attributed to the decreased intensity of radiation.
The distinct regimes of the 03 response to the COVID-19 lockdown in China

offer important insights into different O; control strategies across China.
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COVID-19 o wm v 7 X v U HiH, HETIZIADIEEZHIIRT 2 2 & TRKIER
WEOPEHENPRIEIZHA Lz, L, 0IREICOVW L, FES T TR LK
ISR R SN, dbag - Kt - ik (BTH) #blsg & EJ07 /1% (YRD) #uls i, 2020
FEonoy 7 B UFinba y 7 2o I HT T 03 BEEN 90.21% & 71.79%
EH U, 20156 005 2019 FOR CHIMICHY T 5 E  [equivalent
concentrations] XV HAEICKE < 72->72 (69.99% & 43.62%, p<0.001),

—J5, BRITT V4% (PRD) Ml Gl (1.1%) LTz, AFETIEH, 20k
O PEE L TO—EBMO 72U DR 72 R 2 BRAES 5 72 D12 e/ MEXHE
IAE - BREF 1 (Lasso) &l ORI ik (OLS) Z#8H Uiz, Hatgir ok
K. BTH Ml NO, fafnititsl Tdo 2 7260, —fefbzEs: (NO2) DEIHZRIEA 25 05 HEN
DERERNTHDZ ENGnoTz,

YRD Hulik TlE, FEHiT 7 MR VIRE BB 7 7 v 7 ARZEL, vy 7 &
T T K o T 03 OEEAMTEIK 2 NO, D 23 & 72, PRD Mk 05 D 103737298
DITHSEBREDIERTIZCE DD TH LD, FEICKITD COVID-19 1> 7 Z'7 A%t
T2 0 ULDHERIe 2 LY — A%, FENCEIT D 0 il RS OFE M DOWTEHER
MExEH 2T b,
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“E4 The change of atmospheric ozone formation sensitivity in Fujian Province

ZA hv based on OMI satellite data during the period of COVID-19
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Bok ] TYT HE

ek Based on the OMI satellite data, the characteristics of

(5E30) atmospheric ozone sensitivity in Fujian province and its nice

municipalities during the period of COVID-19 epidemic were assessed with
HCHO and NO, vertical column densities as proxies for ozone sensitivity.
The results showed that Fujian Province was dominated by VOCs—limited
regime before the pandemic with the controlled area proportion of 46.5%.
The other two regimes NO,-VOCs—limited regime and NO,—limited regime,
controlled 25.0% and 28.5% of the area, respectively. The area proportion
controlled by VOCs—limited regime was highest in Xiamen and lowest in
Nanping. During the period with strict pandemic control policies, VOCs—
limited regime, NO,~VOCs-limited regime and NO,—limited regime controlled
29.5%, 21.1% and 49.4% of the area,

controlled by NO,—limited regime was highest in Ningde and lowest in Putian.

respectively. The area proportion

During the stable period, VOCs—limited regime, NO,~VOCs—limited regime and
controlled 23.1%, 29.1% and 47.8% of the

respectively. NO,-limited regime was the dominant regime with highest area

NO,~limited regime area,
proportion controlled in Nanping and lowest area proportion in Xiamen.
Compared with the before pandemic period, the area proportion of Xiamen
controlled by VOCs—limited regime was obviously reduced (38.1% less) during
the period with strict control policies, and the lowest reduction was in
Sanming with a moderate decrease of 7.9%. According to the conversion
results, Putian, Quanzhou, and Xiamen were categorized into the first city
group where changes in ozone sensitivity were jointly influenced by its
and nitrogen dioxide (NO;) , while
into the

affected by

precursors including formaldehyde (HCHO)
could be

where ozone sensitivities

second
NO,

effective strategies for ozone reduction would

other cities categorized group

were mainly column

concentrations. Therefore,

be more complex in the first group of cities.

132




Pk
(Fn=e)

OMI fif 27 — Z 2 HeD T, COVID-19 DA T ofEEtd & 2 Db 72 (nice)
HIRIRIZE T 2 KREAF DAY VL O R % | HCHO & NO, DSREFER L 4 4> &
FEOMRM [proxies] & LTl L7z, £ ORER, WEEIT 7 I v ZETNZIE VOC
AUHFEE N KRR TH Y | BHRKIEOLRIT 46. 5% TH o 72, D 2 DD L V— 4
@ NO,-VOC FHERfEE & NO, ALl fEIk X, = U 7 D2 NEh 25.0%., 28.5%% =12 b
n—/L L7, VOC ALHFEEIC L f S Cnbd =) 7T oHIEIX, B TRLE
<, METHRBIEN T, B2/ T Xy 7 3R FENE S LTV S #E . voC
ALSEAEIR . NO,-VOC FREidfE k. NO, ALs AR L, %h%ﬂ%@@zgwasz&
@4%%%@LTVKOM)¢@EW@immW@% EBEfCRbELS, BH
“CEWMEEI/\ ERNC L, VOC AL sRAEIR A 23. 1%, NO,-VOC fiﬁg FEIRAS 29. 1%, NO, A

Eﬁ#47%@i)7%§ﬁbfwtoM)ﬁﬁﬁﬂﬂﬁ%iﬁmfﬁb A
TOXETY 7THENRbEL, BEMTOXET Y 7 HEN R HIKI T,

NUT Xy ZHETE R LT, s 22 I BOR B 2 30T VOC AR Lo T
b= L ENTZEMOTY 7SI SR L (38, 1%) . B3 kb
IR T DX Z T, 7. 9%DFRCN RN & EF o7, #aAERER [conversion
results]iZ&k B &, WM, RN, FMZ, AL LTLTE B (HCHO) < k%
(NO,) 72 & DRI E DB A Z T TAY VEENELT 55 1| O TR/
S, EOMOETIIEIZNO, DA T LREDKBEALZ T 25 2 ORI S
hko—ﬁ FOMOETIL. FIZ N, DH T LPEEENF Y VRIS 55 2
DI N—TIZHEEND, TD=d, F 1 7 —TOHH Tk, 4 VHIBD =D
@@%%ﬁﬁ%ﬂibﬁﬁpﬁéo
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SaE| TYT HE

ik Economic activities and the associated emissions have significantly
(F0) declined during the 2019 novel coronavirus (COVID-19) pandemic, which has

created a natural experiment to assess the impact of the emitted precursor
control policy on ozone (03) pollution. In this study, we utilized
comprehensive satellite, ground—level observations, and source-oriented
chemical transport modeling to investigate the 03 variations during the
COVID-19 pandemic in China. Here, we found that the significant elevated
0s in the North China Plain (40%) and Yangtze River Delta (35%) were mainly
attributed to the enhanced atmospheric oxidation capacity (AOC) in these
regions, associated with the meteorology and emission reduction during
lockdown. Besides, 03 formation regimes shifted from VOC-limited regimes
to NOy—limited and transition regimes with the decline of NOy during
lockdown. We suggest that future O3 control policies should comprehensively
consider the effects of AOC on the 03 elevation and coordinated regulations

of the 03 precursor emissions.
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2019 Tl a o A LR (COVID-19) /X7 2w ZIZBWTIE, RFIEE) &%
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COVID-19 N> T w7285 0: LB ZFHET 27001, BiENREE, L
~OLOBR, K OFEAJRFE (source—oriented) DfLAHFIEE T /L ZFH LTz,

ZOFER . I (40%) ERILTFVE (35%) T 03 2N KIEIC EF L7z,
a7 Zy R OKS LR B ORISR, 2 B o itk R ER L

(AOC) M@ ESTZZ ENERFENTHDLZ N ghrotz, £/, vy 7 X
I, NOy DAY, 05 DAERL L 27— A28 VOC HEsAEI > & NO, s Ik %
BB~ 2 b LTz, 5% D 0s fIHBORIL, AOC 285 05 EARICEH R 2284w
FERCEBRE L, ORI E OPEH R 2T o2 ERH D LB X D,
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BEk4 Enhanced atmospheric oxidation capacity and associated ozone increases

HA Fv during COVID-19 lockdown in the Yangtze River Delta
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Bok ] TYT HE

ek Aggressive air pollution control in China since 2013 has achieved sharp

(FE30) decreases in fine particulate matter (PM.s), along with increased ozone

(03) concentrations. Due to the pandemic of coronavirus disease 2019 (COVID-

19), China imposed nationwide restriction, leading to large reductions in

economic activities and associated emissions. In particular, large
decreases were found in nitrogen oxides (NOy) emissions (>50%) from
transportation. However, Os; increased in the Yangtze River Delta (YRD),

which cannot be fully explained by changes in NO, and volatile organic

compound (VOCs) emissions. In this study, the Community Multi-scale Air
Quality model was used to investigate O3 increase in the YRD. Our results
(AOC)

indicated by enhanced oxidants levels (up to +25%) especially in southern

show a significant increase of atmospheric oxidation capacity

Jiangsu, Shanghai and northern Zhejiang, inducing the elevated 03 during
lockdown. Moreover, net P(HO,) of 0.4 to 1.6 ppb h™' during lockdown (Case
2) was larger than the case without lockdown (Case 1), mainly resulting in
the enhanced AOC and higher Os production rate (+12%). This comprehensive
analysis improves our understanding on AOC and associated 03 formation,

which helps to design effective strategies to control Os.
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ek In February 2020, China’ s strict lockdown policies led to significant
(F0) reductions in anthropogenic nitrogen oxides (NO,) emissions, and notable

increases in surface ozone (03) followed in many urban areas, raising
concerns about potential rises in summertime O3 due to NO, emission
controls. On the basis of 03 isopleths from a series of air quality

simulations under different levels of NO, and volatile organic compound
(VOC) emission reductions, we found that such concerns are not necessary.
As NO, emissions have been reduced in recent years for particulate matter
control, future NO, reductions are generally favorable for summertime
maximum daily average 8-h (MDA8) Os; reductions. Decreases in summertime
03 due to NO, reductions will also lead to lower atmospheric oxidation
resulting

capacity, characterized by decreased OH and NO; concentrations,

in further reduction of secondary inorganic aerosols (nitrate, sulfate,
and ammonium ion, NSA) formation. VOC emission reductions help to further

reduce MDA8 O0Os and are needed to control HCHO and primary air toxics

simultaneously, but they are ineffective in reducing NSA. This study
indicates that a nationwide NO, emission reduction policy has great
potential in controlling 03 and PM; 5 simultaneously. However, 1its

effectiveness could be greatly reduced when applied on a limited spatial

scale.
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ek To prevent the spread of the COVID-19 epidemic, the Chinese megacity Wuhan

(FE30) has taken emergent lockdown measures starting on January 23, 2020. This

provided a natural experiment to investigate the response of air quality

to such emission reductions. Here, we decoupled the influence of
meteorological and non—meteorological factors on main air pollutants using
generalized additive models (GAMs), driven by data from the China National
Environmental Monitoring Center (CNEMC) network. During the lockdown
period (Jan. 23 - Apr. 8, 2020), PMs.s, PMiy, NO;, SO, and CO concentrations
decreased significantly by 45 %, 49 %, 56 %, 39 %, and 18 % compared with
the corresponding period in 2015-2019, with contributions by S(meteos) of
15 %, 17 %, 13 %,
NO, at least 43 %.
S(meteos) of 6 %. In spite of the reduced volatile organic compound (VOC)
23 - Feb. 14,

03 concentrations

10 %, and 6 %. This indicates an emission reduction of
However, O3 increased by 43 % with a contribution by
emissions by 30 % during the strict lockdown period (Jan.
2020),

increased due to a weakening of the titration effect of NO. Our results

which likely reduced the production of O3,

suggest that conventional emission reduction (NOy reduction only) measures
may not be sufficient to reduce (or even lead to an increase of) surface
and VOC-specific measures

03 concentrations, even if reaching the limit,

should also be taken.
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ek In recent years, nitrate plays an increasingly important role in haze pollution
(F0) and strict emission control seems ineffective in reducing nitrate pollution in

China. In this study, observations of gaseous and particulate pollutants during
the COVID-19 lockdown, as well as numerical modelling were integrated to explore
the underlying causes of the nonlinear response of nitrate mitigation to nitric
oxides (NO,) reduction. We found that, due to less NOy titration effect and the
transition of ozone (03) formation regime caused by NO, emissions reduction, a
significant increase of 03 (by ~ 69%) was observed during the lockdown period,
leading to higher atmospheric oxidizing capacity and facilitating the conversion
from NO, to oxidation products like nitric acid (HNOs). It is proven by the fact
that 26-61% reduction of NO, emissions only lowered surface HNOs by 2-3% in Hebi
and Nanjing, eastern China. In addition, ammonia concentration in Hebi and
Nanjing increased by 10% and 40% during the lockdown, respectively. Model results
suggested that the increasing ammonia can promote the gas—particle partition and
thus enhance the nitrate formation by up to 20% The enhanced atmospheric
oxidizing capacity together with increasing ammonia availability jointly
promotes the nitrate formation, thereby partly offsetting the drop of NO,. This
work sheds more lights on the side effects of a sharp NO, reduction and highlights

the importance of a coordinated control strategy.
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ok Despite the large reduction in anthropogenic activities due to the outbreak

(5E30) of COVID-19, air quality in China has witnessed little improvement and

featured great regional disparities. Here, by combining observational data
and simulations, this work aims to understand the diverse air quality
response in two city clusters, Yangtze River Delta region (YRD) and Pearl
River Delta region (PRD), China. Though there was a noticeable drop in
primary pollutants in both the regions, differently,
h average ozone (03) soared by 20.6-76.8% in YRD but decreased by 15.5-
28.1% in PRD. In YRD, (NO,)

03 accumulation and hence increased secondary aerosol formation.

the maximum daily 8

nitrogen oxide reductions enhanced
Such an
in secondary organic and inorganic aerosols under stationary

weather reached up to 36.4 and 10.2%,

increment
respectively, which was further
intensified by regional transport. PRD was quite the opposite. The emission
reductions benefited PRD air quality, while regional transport corresponded
to an increase of 17.3 and 9. 3% in secondary organic and inorganic aerosols,
the in  03-VOC-NO

relationships determined the different O3 responses, indicating that future

respectively. Apart from meteorology, discrepancy

emission control shall be regionally specific, instead of one-size-fits-—

all cut. Overall, the importance of regionally coordinated and balanced

control strategy for multiple pollutants is highly emphasized.
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ek With the implementation of COVID-19 restrictions and consequent improvement in

(5E30) air quality due to the nationwide lockdown, ozone (03) pollution was generally

amplified in China. However, the 03 levels throughout the Guangxi region of South
China showed a clear downward trend during the lockdown. To better understand
this unusual phenomenon, we investigated the characteristics of conventional
pollutants, the influence of meteorological and anthropogenic factors quantified
by a multiple linear regression (MLR) model, and the impact of local sources and
long-range transport based on a continuous emission monitoring system (CEMS) and
the HYSPLIT model.

generally declined during the COVID-19 lockdown period (January 24 to February

Results show that in Guangxi, the conventional pollutants

9, 2020) compared with their concentrations during 2016-2019, while Os; gradually
increased during the resumption (10 February to April 2020) and full operation
periods (May and June 2020). Focusing on Beihai, a typical Guangxi region city,
the correlations between the daily 03 concentrations and six meteorological

parameters (wind speed, visibility, temperature, humidity, precipitation, and

atmospheric pressure) and their corresponding regression coefficients indicate

that meteorological conditions were generally conducive to 03 pollution

mitigation during the lockdown. A 7.84 u g/m® drop in 03 concentration was driven
with (4.11 pg/m®)
Taken

explained by reduced

the

by meteorology, other decreases

anthropogenic  emissions of 03 precursors. together, lower

N02/SO, ratios (1.25-2.33) and consistencies between real—-time monitored primary

emissions and ambient concentrations suggest that, with the closure of small-

scale industries, residual industrial emissions have become dominant

contributors to local primary pollutants. Backward trajectory cluster analyses
show that the slump of Osconcentrations in Southern Guangxi could be partly
attributed to clean air mass transfer (24-58%) from the South China Sea. Overall,
the synergistic effects of the COVID-19 lockdown and meteorological factors

intensified 03 reduction in the Guangxi region of South China.
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ok The increase of surface ozone during the Corona Virus Disease 2019 (COVID-19)

(5E30) lockdown in China has aroused great concern. In this study, we combine 1.5 years

(VOCs), and nitrogen
oxide (NOy) at four sites to investigate the effect of COVID-19 lockdown on surface

of measurements for ozone, volatile organic compounds

ozone in Dongguan, an industrial city in southern China. We show that the average
concentrations of NO, and VOCs decreased by 70%-77% and 54%-68% during the lockdown

compared to pre—lockdown, respectively. Based on the source apportionment of VOCs,

the contribution of industrial solvent use reduced significantly (86%-94%) during
the lockdown, and climbed back slowly along with the re-opening of the industry
A slight

observed during the lockdown.

after lockdown. increase in mean ozone concentration (3%-14%) was
The rise of ozone was the combined effect of
substantial increase at night (58%-91%) and small reduction in the daytime (1%-
17%) .

emission change call for a more detailed approach to diaghostic ozone production

These conflicting observations in ozone response between day and night to

rather comparing absolute

ozone + NOy)

changes, than directly

that the

response with precursor

concentrations. We propose ratio of daily Ox (i.e

enhancement to solar radiation can provide a diagnostic parameter for ozone

production response during the lockdown period. Smaller ratio of daily
Ox (ozone + NO,) enhancement to solar radiation during the lockdown were observed
from the long—term measurements in Dongguan, suggesting significantly

weakened photochemistry during the lockdown successfully reduces local ozone

production. Our proposed approach can provide an evaluation of ozone production
response to precursor changes from restrictions of social activities during COVID-
19 epidemic and also other regional air quality abatement measures (e.g. public

mega—events) around the globe.
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& Due to the lockdown measures during the 2019 novel coronavirus (COVID—19)
(F30) pandemic, the economic activities and the associated emissions have

significantly declined. This reduction in emissions has created a natural
experiment to assess the impact of the emitted precursor control policy on
ozone (03) pollution, which has become a public concern in China during
the last decade. In this study, we utilized comprehensive satellite,
ground—level observations, and source—oriented chemical transport modeling
to investigate the 03 variations during the COVID-19 in China. Here we
found that the 03 formation regime shifted from a VOC-limited regime to a
NO,—limited regime due to the lower NOy during the COVID-19 lockdown.
However, instead of these changes of the 03 formation region, the
significant elevated 03 in the North China Plain (40%) and Yangtze River
Delta (35%) were mainly attributed to the enhanced atmospheric oxidant
capacity (AOC) in these regions, which was different from previous studies

We suggest that future 03 control policies should comprehensively consider

the synergistic effects of 03formation regime and AOC on the 03 elevation.
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ek The outbreak of COVID-19 promoted strict restrictions to human activities
(F0) in China, which led to a dramatic decrease in most air pollutant

concentrations f(e.g., PMss, PMi, NO, SO, and CO). However, an obvious
increase in ozone (03) concentrations was found during the lockdown period
in most urban areas of China. In this study, we conducted field measurements
targeting ozone and its key precursors by utilizing a novel proton transfer
reaction time—of-flight mass spectrometer (PTR-TOF-MS) in Changzhou, which
is representative of the Yangtze River Delta (YRD) city cluster of China.
We further applied the integrated methodology including machine learning,
an observation—based model (OBM) and sensitivity analysis to obtain
insights into the reasons causing the obvious increase in ozone. Major
findings include the following: (1) by deweathered calculation, we found
changes in precursor emissions contributed 1.46 ppbv to the increase in
the observed 03 during the full-lockdown period in 2020, while meteorology
constrained 3.0 ppbv of 0s; in the full-lockdown period of 2019. (2) By
using an OBM, we found that although a significant reduction in
03 precursors was observed during the full-lockdown period, the
photochemical formation of 03 was stronger than that during the pre-
lockdown period. (3) The ratio dropped dramatically from 1.84 during the
pre—lockdown to 0.79 in the full-lockdown period, which switched
03 formation from a VOC-limited regime to the boundary of a NO,~ and VOC-
limited regime. Additionally, box model results suggested that the decrease
in the ratio during the full-lockdown period could increase the mean O3 by
2.4 ppbv. Results of this study give insights into the relationship between
03 and its precursors in urban area and demonstrate reasons for the obvious
increase in 03 in most urban areas of China during the COVID-19 lockdown
period. This study also wunderlines the necessity of controlling
anthropogenic oxygenated volatile organic compounds (OVOCs), alkenes and

aromatics in the sustained campaign of reducing O3 pollution in China.
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ok The countrywide lockdown in China during the COVID-19 pandemic provided a

(5E30) natural experiment to study the characteristics of surface ozone (03). Based

on statistical analysis of air quality across China before and during the
lockdown, the tempo—-spatial variations and site—specific formation regimes
of wintertime O3 were analyzed. The results showed that the 03 pollution
with concentrations higher than air quality standards could occur widely
in winter, which had been aggravated by the emission reduction during the
lockdown. On the national scale of China, with the significant decrease
(54.03%) in NO, level from pre-lockdown to COVID-19 lockdown, the maximum
daily 8-h average concentration of 03(MDASh 0;) increased by 39.43% from
49.05 to 64.22 ug/m’. This increase was comprehensively contributed by
attenuated NO, suppression and favorable meteorological changes on
03 formation during the lockdown. As to the pollution states of different
monitoring stations, surface 03 responded oppositely to the consistent
decreased NO; across China. The 0; levels were found to increase in the
northern and central regions, but decrease in the southern region, where
the changes in both meteorology (e.g. temperature drops) and precursors
(reduced emissions) during the lockdown had diminished local Os; production.
The spatial differences in NO, levels generally dictate the site-specific
0; formation regimes in winter, with NO,~titration/VOCs—sensitive regimes
being  dominant in  northern and central China, while VOCs—
sensitive/transition regimes being dominant in southern China. These
findings highlight the influence of NO, saturation levels on winter
03 formation and the necessity of VOCs emission reductions on 0Oz pollution

controls.
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ik Ozone (03) levels in North China Plain (NCP) suffered from rapid increases
(F30) during the COVID-19 period. Many previous studies have confirmed more

rapid NO, reduction compared with VOCs might be responsible for the
03 increase during this period, while the comprehensive impacts of each
VOC species and NO, on ambient Os; and their interactions with meteorology
were not revealed clearly. To clarify the detailed reasons for the
0; increase, a continuous campaign was performed in a typical industrial
city of NCP. Meanwhile,

were employed to reveal the mechanisms of Os; increase from the perspective

the machine—learning technique and the box model

of meteorology and photochemical process, respectively. The result
suggested that the ambient 03 level in Tangshan increased from 18.7 =+
4.63 to 45.6 x= 8.52 pg/m® (143%) after COVID-19 lockdown, and the
emission reduction and meteorology contributed to 77% and 66% of this
increment, respectively. The higher wind speed (WS) coupled with regional
(30.8 kg/s). The

03 sensitivity verified that O3 production was highly volatile organic

transport played a significant role on 03 increase

compounds (VOC)—sensitive (Relative incremental reactivity (RIR): 0.75),
while the NO; showed the negative impact on Os production in Tangshan (RIR:
-0.59). It suggested that the control of VOCs rather than NOy might be
more effective in reducing Os; level in Tangshan because it was located on
the VOC-limited regime. Besides, both of ozone formation potential (OFP)
analysis and observation—-based model (OBM) demonstrated that the alkenes
(36. 3 ppb) and anthropogenic oxygenated volatile organic compounds (OVOCs)
(15.2 ppb) showed the higher OFP compared with other species, and their
reactions released a large number of HO, and RO, radicals. Moreover, the
concentrations of these species did not experience marked decreases after

COVID-19 lockdown,

this period. This study underlines the necessity of priority controlling

which were major contributors to 03 increase during

alkenes and OVOCs, which will benefit not just NCP but also other regions

in China.
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SaE | TYT HE

ik Ozone (03) levels in East China suffered from rapid increases during the
(F0) COVID-19 period. To clarify the reason for the 0; increase, a continuous

campaign was performed in a industrial city in North China Plain (NCP).
Meanwhile, the machine-learning technique and the box model were employed
to reveal the mechanisms of 03 increase from the perspective of meteorology
and photochemical process, The result suggested that the
ambient O3 level in Tangshan increased from 18.7 £ 4.63 to 45.6 £ 8.52
wg/m® (143%) after COVID-19 lockdown,
meteorology contributed to 77% and 66% of this increment,
The higher Wind speed (WS)

significant role on 0 increase (30.8 kg/s).

respectively.

and the emission reduction and
respectively.
coupled with regional transport played a
The 03 sensitivity verified
that Os production was highly volatile organic compounds (VOC)-sensitive
0.75), while the NO, showed the

negative impact on O3 production in Tangshan (RIR: —0.59).

(Relative incremental reactivity (RIR):
It suggested
that the control of VOCs rather than NOy might be more effective in reducing
03 level in Tangshan because it was located on the VOC-limited regime.
Besides, both of ozone formation potential (OFP) analysis and observation-
based (OBM) that the (36.3 ppb)
anthropogenic oxygenated volatile organic compounds (0OVOCs) (15.2 ppb)
and their reactions

the

model demonstrated alkenes and

showed the higher OFP compared with other species,
of HO, and

concentrations of these species did not experience marked decreases after

released a large number RO, radicals. Moreover,

COVID-19 lockdown, which were major contributors to O3 increase during this

period.
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ek The COVID-19 pandemic promoted strict restrictions to human activities in

(5E30) China, which led to an unexpected increase in ozone (03) regarding to nitrogen

(VOCs)

quantitative

oxides (NOy) and volatile organic compounds co—abatement in urban

China.

the photochemistry that leads to 03 increase is still challenging. Here, we

However, providing a assessment of

evaluated changes in 03 arising from photochemical production with precursors

(NOy and VOCs) in industrial regions in Shanghai during the COVID-19 lockdowns

by wusing machine learning models and box models. The changes of air
pollutants (03, NOy, VOCs) during the COVID-19 lockdowns were analyzed by de-
weathering and detrending machine learning models with regard to
meteorological and emission effects. After accounting for effects of
meteorological variability, we find increase in 03 concentration (49.5%).

model results of detrending the business-—
highlighting the

Except for meteorological effects,
as—usual changes indicate much smaller reduction (—0.6%),
03 increase attributable to complex photochemistry mechanism and the upward
trends of O3 due to clear air policy in Shanghai. We then used box models to
assess the photochemistry mechanism and identify key factors that control
03 production during lockdowns. It was found that empirical evidence for a
link between efficient radical propagation and the optimized O3 production
efficiency of NOy under the VOC-limited conditions. Simulations with box
models also indicate that priority should be given to controlling industrial
emissions and vehicle exhaust while the VOCs and NO, should be managed at a
While lockdown is not a

proper ratio in order to control O3 in winter.

condition that could ever be continued indefinitely, findings of this study
offer theoretical support for formulating refined Os; management in industrial

regions in Shanghai, especially in winter.
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Yok Elevated ozone (03) concentration during the COVID-19 lockdown is a matter

(5E32) of great concern, but the changes of its sensitivities to key precursors

remains unclear. This study utilized the Community Multiscale Air Quality
(CMAQ) model coupled with the Higher—order Decoupled Direct Method in Three
Dimensions (HDDM-3D) and the process analysis (PA) modules to reveal in
detail the changes in Os—precursors sensitivities and the contribution of
major chemical and physical processes to 03 formation/loss during the
month—long COVID-19 lockdown in early 2020 over the Yangtze River Delta
(YRD) region of China. The results indicate that the contributions
(absolute value) of gas—phase chemistry to 0Os; and O,(i.e., 03tNOy) were
reduced by 35-50% and 8-24%, respectively, under lockdown-specific (LCD)
scenario compared with the business—as—usual (BAU) scenario in the highly
urbanized areas of eastern and central YRD. Under the BAU (LCD) scenario,
the first-order and second-order 03;-NO, sensitivities averaged about —25
(-36) pg/m® and about 8 (28) pug/m®, respectively. These 1%'- and 2"-order
sensitivities of 03 to NO, were both intensified due to COVID-19 lockdown,
which potentially contributed to Os; increases of between 5 and 10 u g/m’.
In other words, the concentration of Osand its rate of increase were both
amplified due to COVID-19 lockdown. Overall, this study highlighted a
significant wintertime “NOx reduction disbenefit” phenomenon over YRD
because of both strong 1%'-order (negative) and 2"-order (positive)
03 sensitivities to NO, emissions, which were further reinforced due to
COVID—-19 lockdown.
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COVID-19 w1 v 7 X7 428> T, NO, I8 2 0,02 nbHD 1 IREDN2 KD
EEOW HNEED, 003 5~10pg/m® B LI Z LICHE LIZAEER S D, 5
UL Z AUIE 05 SR & ZFOBIINERIL, COVID-19 D u v 7 Z 2l ko T e b ICHiE
Shic, &KL LT, ZOWF%IE, NO, HEHICR T2 1k () & 2% (F)
D 05 JEIEDW STH COVID-19 D r v 7 X7 N k> TELICig{b S n7-7=%, YRD
BT HEAFOFE LV N0, HIEOARFILE [disbenefit] | BLRZRHH L T\ 5,
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G R Anomalous behaviour of ozone under COVID-19 and explicit diagnosis of 0

2 A ~v NO,~VOCs mechanism

H COVID-19 @ R TDOA Y > DARI 72258 & 0;-NO,-VOC A T = X L DOBIREYZH
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H R 2021
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gog! TVT A UER

% Air pollution is linked to higher rates of human mortality especially those
(F0) infected with COVID 19. Ozone is a harmful pollutant and is responsible

for many health issues. However, some reports suggest that ozone is a

strong disinfectant, and can kill the viruses. We hereby, report on the

vulnerability of ozone due to COVID-19 lockdown whose levels flutter from
surging to saturation in a highly polluted Indian capital, due to
significant decline in anthropogenic emissions of ozone precursors. Average
12 ppb, 740 ppb, and 900 ppb for

carbon monoxide (CO) and volatile

observed levels stabilized at 30 ppb,
(03), (NO,),

organic compounds (VOCs) respectively during lockdown period from 27" March
to 10" April 2020. The NOs;, CO and VOC declined by 50 %, 37 % 38 %

respectively during the lockdown period of 2020 as compared to similar

ozone nitrogen dioxide

period in 2019. The anomalous response of ozone during the lockdown is
explained by resolving the poorly known complex 03-NO,—VOCs mechanism with
The data

obtained from this study advances the fundamental understanding of ozone

the help of data from air monitoring stations in Delhi, India
chemistry that may lead to improved ozone parameterization in chemical
transport models and better planning of ozone risk management strategies

for any global mega cities.
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KREIEGIE, HEIZ COVID 19 1TI&YL L TV D ANDIETERO EFRICE#E LTV 5,
TS ANIEEREEETHY . 2L ORBEMBEORIFNE > TnD, L, %
OPDOHREITA Y BRI EHATHY VA NARERT LN TEDH LER
BLTWND, 222, AV AR E O NP ORI X0 | IGYED
WAV ROBEH TLvn@a EA2 Gk EBICAHANCZ b3 5, C0VID-19 1
v 7B R A A Y v OMEEIME [vulnerability] IZOWTHET 5,

20204E3 H 2T A6 4 H 10 AETor vy 7 Xy U Hd, 40 (05).
fbz=HE (N0, —efkfRFE (CO). MGG (VOC) DFEEIBLH L~
ZFIFI 30 ppb. 12 ppb. 740 ppb, 900ppb TZE L T =, 2020 4E0a v 7 X
v AR N0, CO, VOC 1%, 2019 D[RO AR & el LT, =24 50%.,
37%. 38%d L7z,

0y 7 E R OEY ORBRIR ST A ROT ) —llhHRAE=4Y
VIRAT—=varhoOT—2EHNT, HEDH BT RNV 0,-NO,-VOC
ANZALERRT HZ LI Lo THHASND, ZOWENLELNTZT — &1L,
T AT O EEARI) T2 B iR 2R U AL ERIEE T VISR 5 A LT A—
ZALDOUEC, RO KT OA Y > U A7 EEREIK O UGEIZ D72 3 5 AIREME D &
Do
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ER Disparity in ozone trends under COVID-19 lockdown in a closely located

ZA hv coastal and hillocky metropolis of India

FRRE A > ROEBRISALE T 2 RE R (R & mk) 2825 CoVID-19 vy 7 27
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Z#  {F#H | Nikhil Korhale, Vrinda Anand & Gufran Beig

H R 2020
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DOI
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SaE| TOT AR

ek The outbreak of COVID-19, a global health challenge faced by countries
(F0) worldwide, led to a lockdown in India, thereby bringing down the emissions

of various air pollutants. Here, we discuss the behaviour of surface ozone
oxides of nitrogen (NO,), carbon
(voc)
closely located yet vastly differing in
Although levels of CO, NO,, and VOC

with NO, showing the

(03) concentrations and its precursors,
(0),

megacities namely Mumbai and Pune,

monoxide and volatile organic compounds at two Indian
meteorology due to their locations.
declined sharply after the lockdown in both cities,
highest reduction, ozone concentration in Pune remained unaffected, whereas
Mumbai exhibited a mixed trend, touching even a maximum in between the
lockdown. On a diurnal scale, the magnitude of 03 levels during the lockdown
period is higher at almost all hours in Mumbai, and in Pune, it is almost
identical except during night hours when it is marginally higher in the
lockdown period as compared to the normal period. On a whole, the pollution
levels were brought down significantly which can be used as a benchmark in
the future for the implementation of policies related to air quality
management and emission control in Indian megacities by the policymakers.
These results also can pave a way for the scientific community for local

air quality modelling.
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HREE D ER L TWD 7 e — L7 @R T d 5 COVID-19 JERYLIE D EEIC
X0 AV RTIEEa v 7 X7 RMThil, 23U X o T e REIG B O HEH
BN L, ZZ2TE. AV RD2O0DAB T 4, L A T F—IZBIT5
HiFEA v (05) BELZOFBRYE Ch dEFRmRIY (N0, —E{bkFE (CO),
HREARIEEY (VOC) DOZEENIHOWTELET D, L A LRI THIBLICUT
WIBFTICH D Rd s, Toulr— a XD RBEENRELS BARHETHTH
Do

CO, N0y, VOC OREIZMA T E b1y 7 XU U RICABMIZHEAD L, TH NO, D
BB EDS TN, AV VREII T 2T EZ TS, A3 Tk
v 7 XU OMICRKREAFET 5728, fa 72l [a mixed trend] SR 51
oo BEMITHR D & A0 A TRIZT TR TORMETr vy 7 F 0 O 058
EREL 2o THEY, 72— CTIEKMEZRWTIIFR LT, vy 7 &2 o oI
HEHMEICEXThFricEm<oTnd,

ERE U TH R LDV KIEICIE T Uiz, 2 OERIT, FERBORNLZE N A VK
DOERERTICEIT 2 KRG B 7 A BN BEE 3 2 BUR 2 £l 3 2 B o~
VFw—2 L LTHHATAZENTED, 70, ZNUOHDORRICEVHFaIa=
T4 BHIEO KK E %2 ET b T 570 0EEF< 2 &b Az T 5,
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ER Impact of COVID-19 lockdown on surface ozone build—up at an urban site in

ZA hv western India based on photochemical box modelling

H HALFR v 7 ATV o IS LA FEE OIS IT 5 COVID-19 =7 v 7
X DF A AN~ D 5
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DOI

kg ozone, NO,., VOC, sensitivity

S TIOT AV ER

By Elevated ozone (03) near the earth’ s surface causes adverse impacts on

(30) human health and vegetation, besides impacting air chemistry and climate.

Intense lockdown to contain the spread of Coronavirus disease 2019 (COVID-
19) offered a rare opportunity to delineate the anthropogenic impact on
urban 03 build-up. In this regard, we incorporated observations of chemical
species and environmental conditions into a photochemical box model (NCAR
Master Mechanism) to study the 03 changes at a semi-arid urban site in
(Ahmedabad; 23° N, 72.6° E). In
daytime 03 build-up is observed to be enhanced during the

western India contrast with primary

pollutants,
lockdown by ~39%. Model, driven by lower nitrogen oxides (NOy) during the
lockdown, also simulated enhanced 03 (by ~41%) showing the role of nonlinear
Further,

dependence of 03 on NO,. a sensitivity simulation unravelled an

important role of the meteorological changes in the 03 enhancement (by
“16%) during the lockdown. The results highlight that the lockdown impacts
can be modulated profoundly by the complex chemistry plus meteorological
changes, offsetting the benefits of lower precursor levels in the context

of 03 pollution.
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HERMETED BN AY Y (0;) X, KERIEFERLRBEICHEL 52 51E0, AD
fR RO AR IR B A T, a7 A L R JEYYIE 2019 (COVID-19) D & 4k % 1)
250D L\ Yy 7 X0, #TEO 05 BEINI R 5 N &R ] 5 )
IZT HEERES AR L,

Z O AR U AL OB B & RS E bR v 7 AT L (NCAR +
AH = AT =R D) N IRIATR, A v RGO EREH YA b (T — A X 8— K
Jefd 23 B AR 72.6 ) I2BIT D 0s BLAME Lic, —IRIGYWE & 13 Y
W2, BHFO 0 8IEe v 7 X0 oIz 39 s ng Z L il sz, vy
2 OERIEEY) (NO,) OBWANZEY ., ETH 0, OEMN (K 41%) &2 2
2 L— bk L, 05D NOZxT 2 FERIARAEIE D EI Z R LT D,

IHIC, EVI2L—va i, vy 2 X7 fo 08 (K 16%) 12i%
RBDOTACNEE 2B 2R LTSI ERHLNIR-T, TOMEIT, vy
7 XD DB, BTG E RGBT L > TRESE(LL, 05755 =
T A NMIBITLHREBEME L~V OIKRTOESRZEERT 52 L2 L T\ b,
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ER Did the COVID-19 lockdown in Delhi and Kolkata improve the ambient air

A hv quality of the two cities?

HE TU—=LanBETO COVID-19 =y 7 XUk, WEHTORKIE LS &E LD
e
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Pages 485-493
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g ozone, NO,. VOC, sensitivity

Bok ] TIOT AR

ek To control the spread of COVID-19, the government of India imposed a

(FE30) nationwide lockdown on all nonessential activities from 22 Mar. to 3 May

2020. Daily ambient particulate matter <10 um in diameter (PMy),
particulate matter <2.5 um in diameter (PMss), NO, NO,, and

03 concentrations in Delhi and Kolkata from 1 March to 3 May in both 2019
and 2020 were collected from different monitoring stations along with
meteorological data to study the impact of the COVID-19 lockdown on ambient
In 2020,
PMi; and PMy 5 were significantly decreased (Delhi: 59 and 43%, respectively;

pollutant concentrations. average ambient concentrations of
Kolkata: 49 and 50%, respectively) during the lockdown period compared with
the same period during 2019 in both cities. Average ambient Os; concentration
in Delhi was significantly lower in 2020 (38.5 pg m™®) compared with 2019
(44.7 pg m?) the
03 concentration was
compared with 2019 (31.4 ug m?®)

different predictive variables reveals that the lockdown period explains

during study period. However, average ambient

(46.9 pug m?)

Effect size analysis of

significantly higher during 2020
in Kolkata.

maximum variation in ambient concentrations of PMj, and PMs 5 during 2020 in

both cities. However, maximum variation in ambient O3 concentrations in
both cities was explained primarily by spatial variation rather than by
the lockdown period. This study suggests that major policy implementation
related to the transport and industrial sectors that aims to address the
ambient air pollution problem in India may reduce the ambient particulate
matter concentrations, although it may not have a significant effect on

other ambient air pollutants such as 03 in major Indian cities
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COVID-19 D &AM D728, A > RBUMFIE 2020 4£ 3 H 22 H2»H 5 A 3 H
£ T, Z2EMICAERZDOIEEZEEH L=, COVID-19 Owu v 7 X v v RNRKKDIE
YT IRIE 2 G- 2 DB E D T2012, 2019 4F & 2020 FEOMED 3 H 1 B D
S5H3IHETOT YV —LalhXZBTHEEL0 un L FORIRWE (PMo) .
EE2.5 um A FORAIRE (PMas). NO, NOo, O3iEED HELERRT — 4 &
EHITRkARE=Z Y T RAT— g U BIUE LT,

2020 4E, WHERTH DT v 7 27 VI H D PMyg & PMy. s DS RGBT IL, 2019 4F
O L L THERIZIK T L (T U —: ZREN59% L 43%, /LB H .
FNENA9% L 50%), T U —DYHRE 0s R EIEL, FAAEBIFF. 2019 4F (44.7
pegm?®) (ZH 20204 (38.5 pegm®) ICABEICIKTFLAE, LiL, b HT
X 20194 (31.4 pg m®) ELEEEEL T 20204F (46.9 pg m*) OHIMIZFEH KA
O:IRENFREICEL 2ol

& 2 PINEE O R ESHT [effect size analysis]iZ LV, Wi 2020 FE D
PMiop & PMos IEFEEDRREENL, vy 7 X HIBICK > TSNS Z E NG
DT oTe, Ll WD 0 IREDHRREMI, vy 7 Xy o WETIER<, £
(22BN k> TR &7,

KAFFRIE, A > FOEZEFHTIZIBN T, 0372 EOMO RKIGEWEITITRE 725
Bh X720 LIVeWD, A v RORKIGRBEICRHLT 52 L2 B E Lz
AR - PESEEPICBE 92 AR BOR E Y, BREE R ORI IR E AR SE D
FHREMNH D Z EERIBL TS,

171




XHRFE S | 3-31-4

BRI |

&EE4 Integrated process analysis retrieval of changes in ground-level ozone and

A MV fine particulate matter during the COVID-19 outbreak in the coastal city
of Kannur, India

FRiE A > ROWFEHH A X — MBI D COVID-19 FATHRE DO HF A v K O IR -1k
WEOZALIZET ok E 7 m e AT Y B U — L
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BoE ] TIOT AR

ok The Community Multi-Scale Air Quality (CMAQ) model was applied to evaluate

(5E30) the air quality in the coastal city of Kannur, India, during the 2020

COVID-19 lockdown. From the Prel (March 1-24, 2020) period to the Lock
(March 25-April 19, 2020) and Tri (April 20-May 9, 2020) periods, the
Kerala state government gradually imposed a strict lockdown policy. Both
the  simulations and  observations  showed a  decline in  the
PMs.5 concentrations and an enhancement in the O3 concentrations during the
Lock and Tri periods compared with that in the Prel period. Integrated
process rate (IPR) analysis was employed to isolate the contributions of
the The revealed that the
vertical transport from the upper layers dominated the surface 0; formation,

comprising 89.4%, 83.1%, and 88.9% of the 03 sources during the Prel, Lock,

individual atmospheric processes. results

and Tri periods, respectively. Photochemistry contributed negatively to

the 03 concentrations at the surface layer. Compared with the Prel period,
the 03 enhancement during the Lock period was primarily attributable to the
lower negative contribution of photochemistry and the lower Os; removal rate
by horizontal transport. During the Tri period, a slower consumption of
03 by gas—phase chemistry and a stronger vertical import from the upper
layers to the surface accounted for the increase in 0s. Emission and aerosol
processes constituted the major positive contributions to the net surface
PMz 5, 38.4%, and 42.5% of PM. ssources
during the Prel, Lock, and Tri periods, respectively. The decreases in the

Lock

accounting for a total of 48.7%,

PM..5 concentrations during the and Tri periods were primarily

explained by the weaker PM. s production from emission and aerosol

processes. The increased vertical transport rate of PMs s from the surface
layer to the upper layers was also a reason for the decrease in the

PMs.5 during the Lock periods.
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2020 AED COVID-19 & v 7 X7 U HA T DA RINFEEROE T B X — /LD KK B
BAEFMT 272012, a3a=7T 4 AT ATF—/LRZE (CMAQ) ET L%
72 Prel (202043 H 1 H~24 H) #IM/ 5 Lock (202043 A 25 H~4 H 19 H)
KONTri (4 H 20 H~5H 9 H) HWIFEIZHT T, 77 FMEIFIIHRA IZEE LV v
IR UVEERR L, Y ab—y g EBUOR R, Lock MR & Tri I T
1. PMo s JRFE TS Prel HRICHERTIR T L, O:EEIX ER LT,

fAxDORK T 2ADOFRGE T DT2DIHE 7 v A3 (IPR) T 217 -
Too ZTORER, HERD 03 AT EJE D OFEEEN XA THY . Prel, Lock
KON Tri MiZB W TENZH 89. 4%, 83. 1%, 88.9%D 0; FAPiZ L T iz,
LFITFRE TO 05 JREEICADRE A 5 2 7, Prel I & e LT, Lock HIH T?D
0; X, EFOADFLEN DN & & AR D 05 BREFEDE N
LIZFEITER L TWD,

Tri B, KA I LD 0 OTEERELS 720 . B 6 HiFE~OSH B8 A3
R o/ E N 0 OEMAZH L7z, HFE P s 3e A =7y 7 ntk
AN L B F G B KRE L Prel, Lock, Tri OFHFIZIBW T, ZILE 4L 48. 7%, 38. 4%,
42.5% Td o 77, Lock I & Tri HIMICIS 1T D PMy s JEEE D IL, EICHEH AT R &
T a NI D P s DERNHFE 72 & TSN D, £72. Lock A Tl
KD EJE~D PMy s OSREHEENHM L2 &b, Pl s OB OEKTH 5

N GnoT,
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‘R4 Nocturnal Atmospheric Oxidative Processes in the Indo-Gangetic Plain and

HA Fv Their Variation During the COVID-19 Lockdowns

HE AV BV AEFIZRB 2 KB ORK[RILT m X L5 0 COVID-19 7 v
7 Z0 o REDEAL
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Bok ] TIT A VK

% This study investigates selected secondary atmospheric responses to the

(5E30) widely reported emission change attributed to COVID-19 lockdowns in the

highly polluted Indo—Gangetic Plain (IGP) using ground-based measurements
of trace gases and particulate matter. We used a chemical box—model to show
that production of nighttime oxidant, NO;, was affected mainly by emission
decrease (average nighttime production rates 1.2, 0.8 and
1.5 ppbv hr! before, during and relaxation of lockdown restrictions,
respectively), while NO; sinks were sensitive to both emission reduction
and seasonal variations. We have also shown that the maximum potential
mixing ratio of nitryl chloride, a photolytic chlorine radical source which
has not been previously considered in the IGP, is as high as 5.5 ppbv at
this inland site, resulting from strong nitrate radical production and a
potentially large particulate chloride mass. This analysis suggests that
air quality measurement campaigns and modeling explicitly consider

heterogeneous nitrogen oxide and halogen chemistry.
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AL T, BRI NIZA v R - P28 (I6P) 1286105, A< #

HENTWD COVID-19 D v 7 X7 AZERT 2P &2 IO\ T, HiFE~_—
A TOET A LRRE ORPERE S 2 VT RIR S Lz ZIRRRUGE % i
T 5,
EFER Y 7 AT VERNT, KEOAFTH 2 N Th DN DAERIX, EICHEH
BORWDICEEBINDZ L2 R L (ny 7 X0 o HlEL BHF, R ORERmEEO
WO AR RIZ, #NFh 1.2, 0.8, 1.5 ppbv hr'!) ThH-o7=, —JF. NOs &
IR ITHEH &R L EHEBOm FIck T 0 T THh ol

Fo, INFETICP TEBE SN TN T D IEEFR T U VR TH 5
b=k UL OEBIERR RKIBEE LA, ZOWNEOY A FTIiE5.5 ppbv &<, =
IXTRVEEE 7 & 0 VAR & IETERIIC K & 7pi IR b & o "l REME IR L T
LHZEERLIE, ZOGHNns, RREMEX Y o _X—reET ) 7 TiE, A%
—RERBAH N T O FEHRICEB T OLERD D Z EBNRIBREI N
a3
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&EE4 Trends in Summer-Time Tropospheric Ozone during COVID-19 Lockdown in Indian

A R~V Cities Might Forecast a Higher Future Risk
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g TIT A VK

ek High concentrations of tropospheric ozone (03) is a serious concern in

(5E30) India. The generation and atmospheric dynamics of this trace gas depend on

the availability of its precursors and meteorological variables. Like other
parts of the world, the COVID-19 imposed lockdown and restrictions on major
anthropogenic activities executed a positive impact on the ambient air
quality with reduced primary pollutants/precursors load. In spite of this,
several reports pointed towards a higher 0O; in major Indian cities during
the lockdown. class
I,

geographical location,

The present study designed with 30 pan—Indian mega-,
and class Il-cities revealed critical and contrasting aspects of the
and meteorological variable

source, precursor,

dependency of the spatial and temporal O3 formation. This unexpected
03 increase in the major cities might forecast the probable future risks
for the National Air Quality policies, especially 03 pollution management,
in the Indian sub—continent. The results also pointed towards the severity
of the north Indian air quality, followed by the western and eastern parts.
We believe these results will definitely pave the way for researchers and
policy—makers for predicting/framing regional and/or national O3 management

strategies in the future.
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EIRE ORNREA Y (03) X, A > FIZBIA2FARGEEETHD, 20K
BHADRAEL KRRD LA F 7 AT, Z ORIERYE OF|FH ATREM & AR BRIk
153 %, RO & FEEC COVID-19 NI L7-1a v 7 ¥ & E8ie AIE
FOHIBRIL, —RIGRESCHIRE OAM Z K L, KREIZT 7 A0 &
E L7,

ZRZH 0D BT, WL ONOHETIE, vy 7 XUl a v RO EEERT
TO3D ERLIZZERfERMSNTWD, AFETIX, A1 RELOATT 1, 7
TAI, 77 AL O 30 #BHi ARG, 22 - RefiI 72 05 AR O MBI &, %6
AR, BIBRE . [REEBRIANEICHOWT, EENORZRLME A S L,

FEHTICHBIT D Z 0TSO 0; OHEINE, A > FEKEICET 5 EZFKE
B, R 0I5 BRI T Bk DY 27 2 TR L TWA AN H 5, £7-.
ZORERIT A PO RKE DR L & &R L, P & HE2 Z s T s,
IHDOREIT, BFEE BRI R S HESCE O 0, FEREIE A2 - STRT D
T, fRRA~DEZBNTIND LD LHIET S,
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SaE | TV AR

ek Lockdowns enforced amid the pandemic facilitated the evaluation of the impact of
(F0) emission reductions on air quality and the production regime of O3 under NOy

reduction. Analysis of space-time variation of various pollutants (PMy, PMa s,
NOy, CO, O3 and VOC or TNMHC) through the lockdown phases at eight typical stations
(Urban/Metro, Rural/high vegetation and coastal) is carried out. It reveals how
the major pollutant (PMyy or PMss or Os, or CO) differs from station to station as
land—use pattern and efficacy of

the

lockdowns progress depending on geography,
lockdown implementation. Among the stations analyzed, Delhi (Chandnichowk),
most polluted (PMio = 203 umgm?®; 03 = 17.4 ppbv)
maximum reduction during the first phase of lockdown in PMss (—47%), NO» (—40%),

in pre—lockdown, experienced
CO (=37%) while 03 remained almost the same (2% reduction) to pre—lockdown levels

The polluted Mahabaleshwar (PMyy = 45 pgm®; 03 = 54 ppbv)
relatively PMas  (—2.9%), NO, (—4.7%), CO (—49%)

0; increased by 36% to pre-lockdown levels. In rural stations with lots of

least witnessed

less reduction in while

greenery, 03 is the major pollutant attributed to biogenic VOC emissions from

vegetation besides lower NO levels. In other stations, PMs.s; or PMjy is the primary

pollutant. At Chennai, Jabalpur, Mahabaleshwar and Goa, the deciding factor of

Air Quality Index (AQI) remained unchanged, with reduced values. Particulate
matter, PM;o decided AQI for three stations (dust as control component), and PM. s
decided the same for two but within acceptable limits for stations. Improvement
of AQI
Patiala; anthropogenic emission control would work for Chandani chowk, Goa and

Patiala;

through control of dust would prove beneficial for Chennai and

emission control of CO is required for Mahabaleshwar and

Thiruvanathapuram. Under low VOC/NO, ratio conditions, 0Os varies with the ratio,
NO/NO, with a negative (positive) slope indicating VOC-sensitive (NOy—sensitive)
regime. Peak O3 isopleths as a function of NOy and VOC depicting distinct patterns

suggest that 0; variation is entirely non—linear for a given NO, or VOC.

178



https://www.sciencedirect.com/topics/earth-and-planetary-sciences/suspended-particulate-matter
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/suspended-particulate-matter
https://www.sciencedirect.com/topics/engineering/anthropogenic-emission

Pk
(Fn=e)

NRUT Iy ZTHIZFERINTZR Y 7 X0 0%, HEHEIBN RREIC S 2 2 22 & NO, MR
TTD0sDAEML P —LZF T2 L E2RHIT LT, 8 DOREXHRAT— 3 (#
/A ba B/ @A RE) TRy 2 XY D7 = — Rl U Tk 1508 (PMo.,
PMz.5, NOy, CO, O3, VOC X% TNMHC) DIFZEIZEAV. D3 Hrs T S 4Liz, Z DR, FER
HY'E (PMyo, PMa s, 03, XIUE CO) 25, HBERROSM:, LHORIH Y —2 moy 7 X 5
MEDONINZ LT, vy 7 XU OHETEELEBICAT =2 ary TEIEDL IR D)
N BN o7,

S ENT-ATFT—2 a0 T, FU— (Fyor Re—cFa—v2) iZ, au I XTI
AN BIHERESN T2 (PMo = 203 pgm®; 03 = 17.4 ppbv) 28, By 7 X0 DH—
BEPEC PMa s (-47%) . NO» (=40%) . CO (=37%) MEKNIZHWAD L7223, 0sixm v 7 X Uaik
FERC LV (2%) OFEEFThHoT,

B HIBEROD N N— R L —2 2T (PMy = 45 wgm®; 03 = 54 ppbv) TiX., PMys (-
2.9%), NO» (=4.7%), CO (=49%) DL MBLEH D72 Tzm, 031dv v 7 X7 U RidD LV
~L Yy (FEICIT to pre-lockdown levels) 36%EEMIL7-, SENLZ WM DO AT— 3
Tl s B EERBEREMBETHY . NO D LU RN ST % . A B ik S B Hi
WEdJE VOC A3 RIA & 7 > T 5,

LD AT — 2 »TliE, PMos UL PMio D EERGRME L 72> TND, T A, V%
INVT I N — 2 UL 7T, RAEREE (WD OREERIFEDL LT, fH
D Uz, BRI, PMiolE 3 DO AT —3 3 > TAQL ZREL (kS E LTH
A R), PMosid 2 DDOAT—3 3 U CRERIZIE L7223, D A7 —32 3 (stations) T
TR EFHNTH > 72,

F T A ENRT 4T T TIIMEOHIEIZ L5 AQL ODSENFTHY ., Frv o F=— -
Fa—vy 7, AT, T 4T T TIIANLRRPEHOMENETHY, v~ " L—T 2T
ETUNT 7 F =27 T 5T CO HEH DOHIE 2N HEET & 5, VOC/NO, EEDMEN SR T,
03 1L NO/NOLHEIZ K> T L, AD (IED) MHE (X VOC L (NOJEE) L — L ZRT,
NO, & VOC DFA%t & LTo e —7 03 FEMIL, B F—r 2R, 0s OEENL, Prb
® (given) NO, XIL VOC IZ%f L CEEBIZHMATH D Z L ERB L TWVD,
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“E4 Flucidating the impacts of COVID-19 lockdown on air quality and ozone

Z A4 ~v chemical characteristics in India
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% India implemented a stay—at—home order (7.e. lockdown) on 24 March 2020 to

(FE30) decrease the spread of novel COVID-19, which reduced air pollutant

emissions in different sectors. The Weather Research and Forecasting model
with Chemistry (WRF-Chem) was used to better understand the processes
controlling the changes in PM, s and ozone in northern India during the
(1) the

in meteorology and emissions

contributions of inter—annual

(dust,

lockdown period, including

variability biogenic, and biomass
burning) and lockdown emissions to changes in PM.s and ozone in northern
India and (2) to analyze changes in ozone production regimes due to the
lockdown. We found that both meteorology and lockdown emissions contributed
to daytime PMss (—12% and —12%, (—8% and —5%,
respectively) reduction averaged in April 2020 in the Indo-Gangetic Plain,

the

respectively) and ozone

and in smaller magnitudes in northern India. However, ozone
concentration response to reductions in its precursors (7.e. NO; and VOCs)
due to the lockdown emissions was not constant over the domain. While the
ozone concentration decreased in most parts of the domain, it occasionally
increased in major cities like Delhi and in regions with many power plants.
We utilized the reaction rate information in WRF-Chem to study the ozone
chemistry. We found carbon monoxide, formaldehyde, isoprene, acetaldehyde,
and ethylene as the major VOCs that contribute to the ozone formation in
We used the ratio of radical termination from radical-radical
radical -NOy

formaldehyde to NO, ratio (FNR) to find the ozone chemical regimes. We

India.

interactions to interactions, and its corresponding
showed that the FNR transition range in a region depends on whether it is
an urban, rural, or power plant region. Using the FNR information, we found
that most parts of India are within the NO, —limited regime. We also found
that large emission reduction during the lockdown period shifted the
chemical regimes toward NO, —limited although it did not necessarily change

the chemical regime in many VOC-limited regions. The results of this study
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highlight the fact that reducing the exposure to both PMs s and ozone
requires air pollution management strategies that consider both NO, and
VOC emission reductions, and that take into account regional

characteristics.
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A 2 RIX.2020 923 A 24 BIZHMEER IS (m w7 20 2) 250 L Fi 7z 72 COVID-
19 BYYEDILREP DS L, Hx et 7 4 —TORKIGYEWE OB 2 B L 7=,
(b5 % W= KRG 0F52 « PHISET 0 (WRF—Chem) 1%, (1) &8 & HEH & CHYEE . Fidpid
PR, A A~ RPRBE) DRAFLEBY L A > RAEERD PMys & A OZ{RICxtT 5 a v
I xR BEORE, ROQ@Qu vy I X7 AL H A AR L U — ADOELD
TR, vy 2 XU IR O A v NI D PMos & A DAL E T 5 7
0 2% XY RSBRET D7-DITHN b,

ZORER, JBLmy 7 XU UREOHEH OGN, 2020 4 4 HOA K- T
PANFIZBIT A HHO Py s (ENEN-12%., -12%) &4V 2 (ENnTh-8%,
-5%) OPWZFLE L TWDLR, A2 FIEETILZOHAL [magnitudes] 23/ S0
ZENGholl, —J, vy 2 XU UREORIEEME (N0, & VOC) HEHI DA%t
T LAY VREOIEL, REBETETIE ol

I U REIFRERNOIE L A EDOFFT TR L7, TV —D X ) R RERTHRO%
BATO L\ HIE CIXRET B3 L7z, WRF-Chem OUSHEFEHRAZFIHL T, 4 v
DAL FERIEZHT T A, —BlbRFE, RVLATATE R, A VT L TER
TILTE R, ZFLUR, A2 ROF Y U ARICHEET 2 EERVOC THDHZ EN
o T,

FIOHN=-F I A EAER DS TV N0, FHEAEH~D T 2 H L&D b
Fl, FRTKHIET HHRNLT LT E K% NO, b (FNR) ZHWT, 4 v ofbs
LU LERDT, Borld, B DHIBICERIT D FNR OBERFIEA, # A, EAHE.
FEATHIRONT N THINI L > TERD Z L AR LI FNROFEHREFA WD &
AV RDIZ & A EOHUEA NO, BEHFEINICH 2 Z &R ghoTe,

Flo. vy 7 Xy T ORIERPEHARRIC L0 | (BT O — L705 NO, D
FHENZT 7 852 Enghoilain, %< O VOC HEMIK TIIsnT Lk r v—
LB LI oTe, RFFREDORERIT, PMas & A Y OW T ~OREE 25T
%, NO, & VOC DB O i 7 2 &8 L, Husk R (S BLIE L 72 K AUE Y B G
NDULETHDHEWVWH ZEaMEFLTWD,
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ER Impact of the COVID-19 outbreak on air pollution levels in East Asia

24 kv
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SR TIOT TV T

Yhgk This study leverages satellite remote sensing to investigate the impact of
(F0) the coronavirus outbreak and the resulting lockdown of public venues on air

pollution levels in East Asia. We analyze data from the Sentinel-5P and the
Himawari-8 satellites to examine concentrations of NOs;, HCHO, SO, and CO, and
the aerosol optical depth (AOD) over the BTH, Wuhan, Seoul, and Tokyo regions
in February 2019 and February 2020. of the

concentrations of pollutants are lower than those of February 2019. Compared

Results show that most
to other pollutants, NO, experienced the most significant reductions by almost
54%, 83%, 33%, and 19% decrease in BTH, Wuhan, Seoul, and Tokyo, respectively.
The greatest reductions in pollutants occurred in Wuhan, with a decrease of
almost 83%, 11%, 71%, HCHO, SO,, and
CO, respectively, and a decrease of about 62% in the AOD. Although NO,, CO,
and formaldehyde concentrations decreased in the Seoul and Tokyo metropolitan

and 4% in the column densities of NO,,

areas compared to the previous year, concentrations of SO, showed an increase
in these two regions due to the effect of transport from polluted upwind
regions. We also show that meteorological factors were not the main reason
for the dramatic reductions of pollutants in the atmosphere. Moreover, an
investigation of the HCHO/NO, ratio shows that in many regions of East China,
particularly in Wuhan, ozone production in February 2020 is less NO, saturated
during the daytime than it was in February 2019. With large reductions in the
concentrations of NO; during lockdown situations, we find that significant
increases in surface ozone in East China from February 2019 to February 2020
are likely the result of less reaction of NO and O3 caused by significantly
reduced NO, concentrations and less NO, saturation in East China during the

daytime.
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A TIE, RV E— b2V T EIER LT, aa Tt UA VA EYE DT
EXTNITHE Y AEBEOMBENET T ORKIFER L~V RIE LT BB 5 i
L7-, Sentinel-5P f#f & & Himawari-8 fif 2 DT — & Zf#HT L. 2019 4F 2 A & 2020
2 HOBTH (Jbit « RE: - dbds) . R, Y UL, U O£ o NO,, HCHO,
S0s, CO DPRFE L =7 1 Y )LIFIRE (AOD) ZFHD,

ZORER, AT EAEDIFYE OREN 2019 4F 2 AOBRE L VKL o T D
e ER LT, VB YE b e LT, NO, (X BTH, R, Y vL, R TENE
FUFEIE 54%., 83%. 33%. 19% L, b RE b & 2otz 1GRMER KD
B U2 D13 i ¢, NO,, HCHO, SO.. CO D H T AEEENZNZIIEIE 83%, 11%,
T1%. 4% L. AOD 2549 62%087 L7~

VL L O EEE TIL, N0y, CO, RV AT VT B ROEEIXRHE L iEd L
72D3, S0, OIRFEITIE B2 D OWEDFBEIZ LY | WHIR TN L7z, £2, KK
OB E N BRI L= BBl 1T, [RBRFENER CIEAWnWZ E bR LT,

S HIZ, HCHO/NO; (b DA DB HEHER D £ < OHulk, FRIZREE T, 2020 4
2 HOA Y AL, 2019 4F 2 HIZEETHF O NO BRI ENELS o TNDH 2 &
R Llc, By 7 BT RO NORENRESFD L TNDZ &2 5, 2019 4 2 H
25 2020 4 2 HIZH T THERMUB O IR A 28 K& <G L 72 D1, NO, R EE 23
RELLED L, FERHIEO B O NO, i ENMELS Ie o722 &2 KD, NO & 05D
FOSHEAD LIz RTH DL EBEZLND Z EN otz
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‘R4 Characteristic changes of ozone and its precursors in London during COVID-19

ZA hv lockdown and the ozone surge reason analysis
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e The London COVID-19 lockdown reduced emissions from anthropogenic sources
(F30) providing unique conditions for air contamination research. This research

(VOCs) and NOy
(NO+NO,) hourly monitoring data at the London Marylebone Road station from

uses tropospheric ozone (03), volatile organic compounds

2001 to 2020 to investigate the effects of lockdown on (03) and its precursors.
Both NO, and VOCs pollution showed a decreasing trend between 2001 and 2021,
with a gradual increase in O3 in contrast. During the COVID-19 lockdown period
(from 23rd March to July 4, 2020),
accompanied by a sharp reduction

monitoring VOCs/NO,

there was a surge in Oj; concentration,
in NO,
than

concentrations. Because all the

results were less eight during the lockdown,

indicating that 0; formation in urban London was in the VOC-limited regime.
The rapid increase in Osconcentrations caused by the lockdown was closely

related to the rapid decrease in NO, emissions.
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72y Ry @ COVID-19 B v 7 X7 A 80 NARZRRE AP & OPEH 38 L
REIGGAMIED T2 D2 =— 7 7o 560 2488t Uiz, ARWFSE Tl 2001 4£05 2020
EFETOrY RUA D VR—va— RBIZBIT A RRE A > (05), FEIEMEA
t&% (VOC), NO, (NOHNOy) DfERFE=% U > /T =X\ T, ay 7 XN,
0s & Z DORIEYEIC RIETHEZRE LT,

NO, & VOC DEYIE & 12 2001 4E72 5 2021 4RI TIRAMEm 2= L., IR
(2 0z 1 TR & 1IN L7z, COVID-19 LD u v 7 X U #if (2020 43 H 23 H~7
A 4 H) &, NOGREDRIRZRWA TN, 0 IRENZI{ L, 2L, vy
2 T, 2ToOE'=4 Y 27O VOC/NO, DFEFRIZ 8 Riiticdh v, o KUH
HHERTD 05 RS VOO HUEFERICH D Z 2R L TWD, By 7 X7 N2k 5 0
TP DAM 7 ERIT. NOHEHH B DA AR & BRI L TV s,
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ER Tropospheric NO; and 0; Response to COVID-19 Lockdown Restrictions at the

A MV National and Urban Scales in Germany
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BoE ] R+ KA

ok This study estimates the influence of anthropogenic emission reductions on

(5E30) nitrogen dioxide (NO;) and ozone (0s3) concentration changes in Germany

during the COVID-19 pandemic period using in—situ surface and Sentinel-5
Precursor TROPOspheric Monitoring Instrument (TROPOMI) satellite column
measurements and GEOS—-Chem model simulations. We show that reductions in
anthropogenic emissions in eight German metropolitan areas reduced mean
in-situ (& column) NO; concentrations by 23 % (& 16 %) between March 21 and
June 30, 2020 after accounting for meteorology, whereas the corresponding
mean in-situ O3 concentration increased by 4 % between March 21 and May 31,
2020, and decreased by 3% in June 2020,

and spring, the degree of NO, saturation of ozone production is stronger

compared to 2019. In the winter

than in the summer. This implies that future reductions in NO, emissions
in these metropolitan areas are likely to increase ozone pollution during
winter and spring if appropriate mitigation measures are not implemented.
TROPOMI the

lockdown period after accounting for meteorology with the exception of

NO; concentrations decreased nationwide during stricter

North-West Germany which can be attributed to enhanced NO, emissions from

agricultural soils.
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AWFFETIX, COVID-19 R T7 X v ZHIZEIT D RA Y TONLHIHEHEI A —
fR{b2ER (NOy) & A v (0y) IREDOEALIZ G 2 DB BIGOME R O v F F L
-5 AIBAYE TROPOsphere & =4 U > 74 (TROPOMI) i 2 71 7 LA OW|E & GEOS-
Chem BT /LY 2 2 b— a3 & HAWTHERI L=,

RAY D 8 SOKRETRENZEIT 5 NBHBEHOHIEIL, KB2E25ZE L= LT,
2020 £ 3 H 21 H22H 6 A 30 HORIZ, NO, OFEBY; (&7 L) REZE 23%

(&16%) b SHT-D, *HST 2D 0 OFHBIGIREE X, 2019 4 & bz LT, 2020
3 H21 BS 5 H 31 AOMIC 4%# L., 2020 4E 6 A2 3% Lz,

A LBFIFT, NOIZE DAY VAEROBMENE XD b8V, 2k, ZhHboK
HR T PE T4 % NOHEH ED IR S L7256, W U0 e RNt 3R 23 JE ke S AL 72 1T AU,
R LBFEDI Y AFGYEINT D A REME N B2 & AR L CUWv 5, TROPOMI @ NO,
TR, B2 6 O NOHEH O ER T 5 & &2 6540 KA Y Z RV T,
KSREBE LR, LogLye vy 7 2o HEPIC2EICET Lz,
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&EE4 COVID-19 lockdowns highlight a risk of increasing ozone pollution in European urban

Z A KV | areas
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ek In March 2020, non—pharmaceutical intervention measures in the form of lockdowns

(5E30) were applied across Europe to urgently reduce the transmission of severe acute

respiratory syndrome coronavirus 2 (SARS-CoV-2), the virus which causes the COVID-
19 disease. The aggressive curtailing of the European economy had widespread impacts

on the atmospheric composition, particularly for nitrogen dioxide (NO;) and ozone

(0s).
monitoring sites in 102 urban areas and 34 countries in Europe between February and

July 2020. Counterfactual,

To investigate these changes, we analyse data from 246 ambient air pollution
business—as—usual air quality time series are created
using machine—learning models to account for natural weather variability. Across
Europe, we estimate that NO; concentrations were 34 % and 32 % lower than expected
for respective traffic and urban background locations, whereas 0s; was 30 % and 21 %
higher (in the same respective environments) at the point of maximum restriction on
mobility. To put the 2020 changes into context, average NO, trends since 2010 were
calculated, and the changes experienced across European urban areas in 2020 was
equivalent to 7.6 years of average NO; reduction (or concentrations which might be
anticipated in 2028). Despite NO; concentrations decreasing by approximately a third,
(0y) changed little,

substituted by increases in 0s.

total oxidant suggesting that the reductions in NO; were
The lockdown period demonstrated that the expected
future reductions in NO; in European urban areas are likely to lead to widespread

increases in urban O3 pollution unless additional mitigation measures are introduced
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2020 4F 3 A, COVID-19 JEYIED RN 7 A VA THh 5 BIELMEFEREHEERE T o7 7 A LA 2
(SARS—CoV-2) DJEY A BRAICIMZ D=0, v v 7 X 72 &0 ) TERE LSO AR E N
WIPN At o F S A7z, BRONER 3 OFEMRAY 22 3%, KU, HRlC ik =3 (NOo) & A
V' (05) WAL B E RIT LT,

ZDE DR ETHRD DI, 2020 4E 2 AND 7 HISHNT T, B 34 B E, 102 #iE o
246 WATORKIFYRREEE =X V> I A hOT =X Z5Hr LTz, BRKRRBOEEME%2BE
L. #FE T L2 AW TKEER [Counterfactual] T [business—as—usual] DKE
BOWRERINEZER LTz, 3 —8u vy /_XBR TR, RKBEHH ANy 7 7T ROZNENOHA
TNO R TPAEL D 34 %, 32 WK<, —77 03 1IBE D i RIRMIBR S AV7- Hisi T 30 %, 21 %
Fl ool (RACENENDOERE) EHHT 5,

2020 FEDOEALEE 2 D722, 2010 FELLFED NO, DR 7B M 25 HE L2 & 2 A, 2020 4
23— w1y SOFSHTHE TRER L 722 kiE, NO, OB D 7.6 455 (XiF 2028 FIZ TS
AVOIRED) IZHM T2 Z LR 0hoTce NOIREENKI 3 0D LIZHEAD LIziZb b b, &
FHH N (0) 1 FIFE A EEET NO, DI 0s DIEINCEEHZ D2 2 & DR
Shic, vy 7 XU AMETIE, 3 —1 v "ORHE TR TS D NO, OFIEIL, Bno
FRFIIR 28N LW R Y | #0554 D JR#HH e I 272 R 5 AlREME R B D Z & D3R
ST,
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SaE| bk K=

ek The COVID-19 pandemic has caused significant changes in emissions of both
(F0) nitrogen oxides (NO,) and volatile organic compounds (VOCs) over U.S

cities, which are precursors of tropospheric ozone formation. We
investigate the ozone changes over the continental US due to the emission
reductions, and non—linear chemistry during summertime ozone season. A
Fuel-based Inventory of Vehicle Emissions and Volatile Chemical Products
(FIVE-VCP) inventory was developed specifically and constrained with
TROPOspheric Monitoring Instrument (TROPOMI) TROPOMI satellite data. We
conduct simulations during summer in 2020 using the Weather Research and
Forecasting with Chemistry (WRF-Chem) model and compare with simulations
from a base case run in 2018. Model simulations in 2020 are conducted
using both a business—as—usual and COVID perturbed emission cases, to
assess the role of meteorology in interpreting satellite observations
versus past years. Ratios of formaldehyde to nitrogen dioxide from TROPOMI
is used to assess NOy sensitivity for ozone formation, along with ground-—
based monitoring data. Our preliminary analysis suggests that ozone has
likely decreased in most cities due to perturbations in anthropogenic
emissions. Considering that NO, emissions of transportation have decreased
by 30-50%, the decreasing ratios of ozone are relatively lower due to co-
reduction of VOCs and non—linear chemistry. Our analyses for COVID-19
provide insights on future ozone control pathways, including those related

to the transportation sector.
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COVID-19 DN F I v 72X 0 %A AR ORI E Cdh 5 E R R

(NO,) & HEFMEAHLEG (VOC) DOXREOHTHICK T 2P ENKRE AL T
W5, e, PEHEHIRIC X D KEREOA Y U EBbE, BEOA Y v — R
2B T DIERIALFICHOW TR LT,

B HE & O PR OB — 2 DA X N U (FIVE-VCP) % 451/IC
B#% L. TROPOspheric E=#% Y 74L& (TROPOMI) TROPOMI k7 — & THilf) %
DTz, 2020 FOEIZ, REALFERE ALK G SE Tl (WRF-Chem) €7 /L% Hv
Ty Ial—3ar&fT0, 2018 FICEMINTER—RAF—ADT I al— g
e 5,

2020 FEOET NV 2 b—a id, @E 7 —A L COVID EBEMEH 7 — A D
FaRAWTHEREL, HEBN L EEE L OMRICEIT 52K%O&E 2 7 L7,
TROPOMI |Z L % b2 EICx TRV LT LT e ROERT, hb't=) 7
FT—H L BT, AV UARICKT D N, DRELZFTMTH7-DIERAI NS,

TR T L D &0 NAWRPEHOEENC LD 1ZE AL DT TA Y s
B> L TCTWDATREMEDRS m W ERIB S35, EHE P D NO, PEH &% 30~50%84 L
TWAHZEEBZBET DL, VOC DI (co-reduction) EIEFLFEIZL D, 4
Y DD LEERITARRIBIAL S 7o > T D, Fex @ COVID-19 OFEMNTIX, Eigs
IR 2 b DEE D, fFROA Y CHIEREICET 2R 2 52 5,
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ok We analyzed NO; and 0s; data from 32 U.S. non—attainment areas (NAAs) for

(F0) 1995-2020. Since 1995, all regions have shown steady reductions in NO, and

the weekend-weekday pattern indicates that the O3 production regime in most
NAAs has transitioned to a NO,—limited regime, while a few NAAs remain NO,—
saturated. In the eastern U.S., all NAAs have made steady progress toward
meeting the current (70 ppb) Os; standard, but this is less true in midwestern
and western NAAs, with most showing 1little improvement in peak
0O; concentrations since about 2010. Due to COVID-19 restrictions,
NO; concentrations were substantially reduced in 2020. In the eastern NAAs,
we see significant reductions in both NO; and peak 03 concentrations. In the
midwestern U.S., results were more variable, with both higher and lower
03 values in 2020. In the western U.S. (WUS), we see variable reductions in
NO, but substantial increases in 03 at most sites, due to the influence from
huge wildland fires. The recent pattern over the past decade shows that the
large amount of wildland fires has a strong influence on the policy-relevant
03 metric in the WUS, and this is making it more difficult for these regions

to meet the 03 standard.
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ok The current U.S. emission control requirements for on—road motor vehicles

(5E30) are driven by the ozone problem in the South Coast Air Basin (SoCAB) in

southern California. Based on ozone modeling performed for Air Quality
Management Plans (AQMPs), the SoCAB ozone attainment plan requires large
(>80%) amounts of emission reductions in oxides of nitrogen (NO,) from
current levels with more modest (740%) controls on Volatile Organic
Compounds (VOC). The shelter in place orders in response to the 2020 COVID-
19 pandemic resulted in an immediate reduction in emissions, but instead
of ozone being reduced, in 2020 the SoCAB saw some of the highest observed
ozone levels in decades. We used the abrupt emissions reductions from 2019
to 2020 caused by COVID-19 to conduct a dynamic model evaluation of the
Community Multiscale Air Quality (CMAQ) model to evaluate whether the
models used to develop ozone control plans can correctly simulate the ozone
response to the emissions reductions. Ozone modeling was conducted for
three scenarios: 2019 Base, 2020 business—as—usual (i.e., without COVID
reductions), and 2020 COVID. We found that modeled ozone changes between
2019 and 2020 were generally consistent with the observed ozone changes.
We determined that meteorology played the major role in the increases in
ozone between 2019 and 2020; however, the reduction in NO, emissions also
caused ozone increases in Los Angeles County and into western San Bernardino

County, with more widespread ozone decreases further to the east
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ek In this work, we use observations and experimental emissions in a version
(F0) of NOAA’s National Air Quality Forecasting Capability to show that the

COVID-19 economic slowdown led to disproportionate impacts on near—surface
ozone concentrations across the contiguous U.S. (CONUS). The data-fusion
methodology used here includes both U.S. EPA Air Quality System ground
and the NASA Aura satellite Ozone Monitoring Instrument  (OMI)

NO, observations to infer the representative emissions changes due to the
COVID-19 economic slowdown in the U.S. Results show that there were
widespread decreases in anthropogenic (e.g., NO,) emissions in the U.S.
during March-June 2020, which led to widespread decreases in ozone
concentrations in the rural regions that are NO,—limited, but also some
localized increases near urban centers that are VOC-limited. Later in
June-September, there were smaller decreases, and potentially some
relative increases in NO, emissions for many areas of the U.S. (e.g.,
south-southeast) that led to more extensive increases in ozone
concentrations that are partly in agreement with observations. The
widespread NO, emissions changes also alters the Osphotochemical formation
regimes, most notably the NO, emissions decreases in March-April, which
can enhance (mitigate) the NOy—limited (VOC-limited) regimes in different
regions of CONUS. The average of all AirNow hourly O3 changes for 2020-
2019 range from about +1 to -4 ppb during March-September, and are
associated with predominantly urban monitoring sites that demonstrate
considerable spatiotemporal variability for the 2020 ozone changes
compared to the previous five vyears individually (2015-2019). The
simulated maximum values of the average 03 changes for March-September
range from about +8 to —4 ppb (or +40 to —10%). Results of this work have
implications for the wuse of widespread controls of anthropogenic
emissions, particularly those from mobile sources, used to curb ozone
pollution under the current meteorological and climate conditions in the
U. S.
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ik During the COVID-19 pandemic lockdown, emissions of primary criteria
(F30) pollutants in the Mexico City Metropolitan Area (MCMA) were substantially

reduced, as in many other cities in the world. Unexpectedly, the daily
average ozone concentration profile was practically indistinguishable from
that of the past two years for the same time span in the calendar. So, we
compared surface meteorology data, CO, NO, and Os hourly concentrations in
the MCMA from the ozone season (from March 1 to May 31) for the years 2018,
2019, and 2020. Also, TROPOMI satellite data on column count of CO, NO, and
HCHO, above a sparse grid of surface points in the MCMA, were also compared
for March, April, and May 2020 with those from 2019. Population density
used as a background variable to increase understanding of the observed
differences allowed us to propose that reductions in NOy were so drastic
that ozone formation moved rapidly from a VOC sensitive region towards a
NO, sensitive region. The relevance of that unplanned policy provides
impacts of contingent short—term emissions control actions during very high
pollution episodes. Further analysis of these and other related data
concerning VOC speciation and emissions patterns during the coronavirus
lockdown may provide guidelines to enhance emission control policies in

the post-COVID-19 times to come.
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ok This study delves into the photochemical atmospheric changes reported globally

(5E30) during the pandemic by analyzing the change in emissions from mobile sources and

the contribution of local meteorology to ozone (03) and particle formation in

Bogota (Colombia), Santiago (Chile), and S&o Paulo (Brazil). The impact of
mobility reductions (50%-80%) produced by the early coronavirus—imposed lockdown
was assessed through high-resolution vehicular emission inventories, surface

measurements, aerosol optical depth and size, and satellite observations of
tropospheric nitrogen dioxide (NO;) columns. A generalized additive model (GAM)
technique was also used to separate the local meteorology and urban patterns
from other drivers relevant for 03 and NO; formation. Volatile organic compounds,
nitrogen oxides (NOy), and fine particulate matter (PMss) decreased significantly
due to motorized trip reductions. In situ nitrogen oxide median surface mixing
ratios declined by 70% 67% and 67%
respectively. NO, column medians from satellite observations decreased by 40%,
35%, and 47%,

and surface mixing ratio reductions of 34%,

in Bogota, Santiago, and Sio Paulo,
which was consistent with the changes in mobility
25%, and 34%.
NO, to NOy ratio increased, denoting a shift of the O3 formation regime that led
to a 51%,

respective cities.

respectively,
However, the ambient
36%, and 30% increase in the median O; surface mixing ratios in the 3
03 showed high sensitivity to slight temperature changes
during the pandemic lockdown period analyzed. However, the GAM results indicate
that O3 increases were mainly caused by emission changes. The lockdown led to an
increase in the median of the maximum daily 8-h average 03 of between 56% and

90% in these cities.

201




Pk
(Fn=e)

AR TIE, ATH (agre7), horrqa7a (FU), oo (7I7Y
V) IZBWT, BEVREARNS OHEHEDELE . A v (05) M ORI RISt
THRRROEGESHT 252 LI12L0 XU TF 2 v 7 BRI R ICHE Sz
JALFERRDOEALEZIY TiT 5,

aunF A NARCEDIV MOy P X Lo TCHIER I SNT-BE
(mobility) MIEKF (50% ~ 80%) DFEIL, MG DHEMPEH A >~ R |
HERE, =7 1V IVONFPHREE LA X RO E o “#RibzEsR (N0, &
F AOEEBINC X > TEHME ST,

Flo, —ALINEET L (GAM) ZHWT, RFTRKR LT NNZ — %, 05
NO, DA RRAZ B9~ 2 fth D B 2> & 4B L 7, AR AW, R (NO,) |
MUINRL IR E (PM2.5) 1%, BEVEREE) (motorized trip) 2MWA L7Z &IZ X
0. KRigZED Lz,

B [in situ] COEZBIMERmEALOFREIL, Aax, o7 074,

PR TENENT0%, 67%., 67%D Lic, fEBINC LS N0, T Ak
BEIXZNZEI40%.35%.47%WA L, ZHUIBEIOZLCR mIR S O (34%.
25%. 34%) &—FH L7z, LirL, RKFD NO/NO, ELIFHE N L, 0s A L o — A
MW7 hLTzZ E&pRL, 3EMICIIT D 03 KA LD IAEIX 51%, 36%, 30%
L7,
Osld, irsiniz v TFIv 7 vy Xy BT obTheKiBEick LT
BWREAZ R LTz, L LZRANS, GAM OFE L, 0; o INT T ICHEHE DO E I
Lo TRlIERIENEZIEERLTND, By 7 X T 0E, 2O OFTIZEBNT,
1 A 8 BEEEX D K 03 D HRAE Z 56%0> 5 90BN S5 Z L2272 o 7z,

202




TS| 3-26-1

B | E

‘R4 Impact of the COVID-19 Pandemic Lockdown on Air Pollution in 20 Major Cities

%A bV | around the World

i COVID-19 XU F 2 w7 BDa w7 X0 RO T3 20 i o KKIERICE 272

b4

25  {E& | Franck Fu, Kathleen L. Purvis—Roberts, Branwen Williams

H R 2020

H Atmosphere 2020, 11(11), 1189

URL https://www. mdpi. com/2073-4433/11/11/1189

DOI https://doi. org/10. 3390/atmos11111189

Ak ag ozone, NO,, VOC, sensitivity

SaE | HESL SR

ek In order to fight against the spread of COVID-19, the most hard-hit
(F0) countries in the spring of 2020 implemented different lockdown strategies

To assess the impact of the COVID-19 pandemic lockdown on air quality
worldwide, Air Quality Index (AQI) data was used to estimate the change in
show

six continents. Our results

CO, PM.. s and PMjo in most cities,

in 20 major cities on
SOZ)

mainly due to the reduction of transportation,

air quality
significant declines of AQI in NO,,
industry and commercial
activities during lockdown. This work shows the reduction of primary

pollutants, especially NO;, is mainly due to lockdown policies. However,

preexisting local environmental policy regulations also contributed to
declining NOj;, SO, and PMs; ; emissions, especially in Asian countries. In
higher rainfall during the lockdown period could cause decline

the changes of AQI in

addition,
of PMz.s,
ground—level 03 were not significant in most of cities
of VOC/NO, are

especially in Johannesburg. By contrast,
as meteorological

variability and ratio key factors in ground-level

03 formation.
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ok We use the global Community Earth System Model to investigate the response

(5E30) of secondary pollutants (ozone 0s;, secondary organic aerosols SOA) in

different parts of the world in response to modified emissions of primary
pollutants during the COVID-19 pandemic. We quantify the respective effects
of the reductions in NOy and in volatile organic carbon (VOC) emissions,
which,

simulations,

in most cases, affect oxidants in opposite ways. Using model
we show that the level of NO;, has been reduced by typically
40% in China during February 2020 and by similar amounts in many areas of
Europe and North America in mid-March to mid-April 2020, in good agreement
with space and surface observations. We show that, relative to a situation
in which the emission reductions are ignored and despite the calculated
increase in hydroxyl and peroxy radicals, the ozone concentration increased
only in a few NO,—saturated regions (northern China, northern Europe, and

the US) during the winter months of the pandemic when the titration of this

molecule by NOy was reduced. In other regions, where ozone is NOx—
controlled, the concentration of ozone decreased. SOA concentrations
decrease in response to the concurrent reduction in the NO, and VOC

emissions. The model also shows that atmospheric meteorological anomalies
produced substantial variations in the concentrations of chemical species
during the pandemic. In Europe, for example, a large fraction of the ozone
increase in February 2020 was associated with meteorological anomalies,
while in the North China Plain, enhanced ozone concentrations resulted

primarily from reduced emissions of primary pollutants
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P Efforts to stem the transmission of coronavirus disease 2019 (COVID-19)

(5E30) led to rapid, global ancillary reductions in air pollutant emissions. Here,

we quantify the impact on tropospheric ozone using a multiconstituent
chemical data assimilation system. Anthropogenic NOx emissions dropped by
at least 15% globally and 18 to 25% regionally in April and May 2020, which
decreased free tropospheric ozone by up to 5 parts per billion, consistent
with independent satellite observations. The global total tropospheric
ozone burden declined by 6Tg03 (~2%) in May and June 2020, largely due to
that were amplified by
(up to 4 Tg03/TgN).

results show that COVID-19 mitigation left a global atmospheric imprint

emission reductions in Asia and the Americas

regionally high ozone production efficiencies Our
that altered atmospheric oxidative capacity and climate radiative forcing,
providing a test of the efficacy of NOx emissions controls for co—benefiting

air quality and climate.
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ek Global lockdown measures to prevent the spread of the coronavirus disease

(FE30) 2019 (COVID-19) led to air pollutant emission reductions. While the COVID-

19 lockdown impacts on both trace gas and total particulate pollutants have
been widely investigated, secondary aerosol formation from trace gases
remains unclear. To that end, we quantify the COVID-19 lockdown impacts on
NOx and SO02 using
We find
that anthropogenic emissions over major polluted regions were reduced by
19 to 25% for NOx and 14 to 20% for SO2 during April 2020. These emission

reductions led to 8 to 21% decreases in sulfate and nitrate aerosols over

emissions and sulfate-nitrate—ammonium aerosols

multiconstituent satellite data assimilation and model simulations.

highly polluted areas, corresponding to >34% of the observed aerosol
optical depth declines and a global aerosol radiative forcing of +0.14
These

results point to the critical importance of secondary aerosol pollutants

watts per square meter relative to business—as—usual scenario.

in quantifying climate impacts of future mitigation measures
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