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FRIDEREFHIEEHBEHRAER (IPCC report, 2001)

A &R
AVOCs
Fossil fuel,
Total Isoprene
1T 1T 161 TgClyr CsHs
- h @ i”ﬁ 377 TgClyr
Biomass burning, Total /33 EE%E;’E
e BVOCs

Acetone
30 TgClyr

Terpenes
C10H16a C15H24
124 TgClyr

AT L2 OERMEE :380~530 TgClyr

3DDETILDFBIEAmeth et al., 2011)
(LPJ-CRU-LPJV, MEGAN-NCEPMEGANV and BVOCEM-UM-SDGVMV)
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R ARJIPTORMICEIDAVOCCTILNVEAD

AR FGFonDLLER
VOG FA 734 s
OHED Rt 03LD Rt NO3 &M i
(AVOC)

Ry 9.4 day >4.5 yr >4 yr
LI 1.9 day >4.5 yr 1.9 yr
m-F LY 59 h >4.5 yr 200 day

(TILRU$E)
1TV 1.4 h 1.3 day 50 min
a ExRY 2.6 h 4.6 h 5 min
JER 50 min 2.0 h 3 min
|J-0—)L 950 min 95 min 3 min

OHSUAHILERE 2.0 % 10° molecule cm™
O,2REE:7%x10'" molecule cm™

NO,ZUAILIEE 5 X 10® molecule cm™

(Atkinson 1990)
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2-methylthreitol 2-methylerythritol

==
=t ,< &7‘
COOH
0
COOH COOH
pinonic acid pinic acid
COOH
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3-methyl-1,2,3-butane
tricarboxylic acid (3-MBTCA)

3-hydroxyglutaric acid
(3-HGA)
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E/TILRVFBAOENDZIAEEE

v FMTEHAISNDEBEE(<10 ppbv)d. Ak OITFEDRIE D
S5TSAOMEDLH D, A FURADESEEFITDCENHRS
=N TCL\B (e.g. Yatagai, 2000, Ishiyama, 2000),

v #10 ppmv Tl N3 (Kasanen
et al., 1999; Molhave et al., 2000) ,

v/ 3000 ppmv M ETS v XDV ZHBET (Molhave et al., 2000).

v BE(C5-95% DRETNASNIZGZSE. DY ROV IAD
BB Oih. IEDEECXT U TISIEIIGRIIEN DD EHRSES
N TL\B (e.g. Crowell and Gould, 1994),
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Characterization of PTR-MS

Hayward et al., Tree Physiol, 24, 721-728 v EDDOD 'ﬁ.lﬁﬁ:} r%‘:%%@

(2004) \
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Q. mongolica var. crispula Q. serrata
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Table Isoprene emission rate (E), net photosynthetic rate (A), stomatal conductance (gs),
intercellular CO, concentration (Ci) and SPAD values of Q. mongolica and Q.serrata grown in the

OTCs.
Month Species Ozone E N A N g s Ci SPAD
treatment  pmol m%™  pmolm%™®  mol m%™ ppm
Three-way ANOVA
month **x* ***k **k* ***k ***k
Species * Kk Kk * *
ozone KKx KKKk * KKKk
month * species n.s. n.s. n.s. n.s. n.s
month * ozone n.s. n.s. n.s. * n.s
species * ozone n.s. n.s. n.s. n.s. n.s
month * species * ozone n.s. n.s. n.s. n.s. n.s
Two-way ANOVA for Q. mongolica var. crispula
month ***k ***k *** ***k ***k
OZO ne ** ** n. S . ***k **
month * ozone n.s. n.s. n.s. Hx n.s.
Two-way ANOVA for Q. serrata
month ** ***k *** **x*k ***k
ozone * falaiel ol n.s. *
month * ozone n.s. n.s. n.s. n.s. n.s.

*, ** and *** indicate significant difference at 5%, 1% and 0.1% level by ANOVA test, respectively.

n.s. means no significance.
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Table Isoprene emission rate (E), net photosynthetic rate (A), stomatal conductance (gg), intercellular

CO, concentration (Ci) and SPAD values of Q. mongolica and Q.serrata grown in the OTCs.

. Ozone E A Os Ci SPAD
Month Species
P treatment  pmol m%™®  umol m%®?  mol m%™® ppm
Q. mongolica var OF 36.6 a 9.0 a 0.09 a 209 a 30 a
' crispula ' OA 31.3a 8.7 a 0.09 a 206 a 29 a
May OE 32.4 a 6.5 a 0.07 a 193 a 29 a
OF 39.4 a 5.6 a 0.04 a 179 a 30 a
Q. serrata OA 38.5a 6.0 a 0.05 a 172 a 3la
OE 38.3a 5.2 a 0.04 a 175 a 30 a
Q. mongolica var OF 38.1a 13.1a 0.21 a 258 a 38 a
e OA 3042\ 1122 0152 241 a 38 a
" P OE 30.8 a 95a  018a 275 a 34a
y OF 40.5 a 11.5a 0.17 a 255 a 37 a
Q. serrata OA 42.3 a \ 10.7 a \ 0.15a 248 a 41 a
OE 33.5a 8.0 a 0.13 a 259 a 38 a
Q. mongolica var OF 39.8 ab 11.3 a 0.22 a 271 a 40 a
ispula OA 48.2a \, 120a N\, 02la 266 a 36 ab \
Se OE 25.6 b 7.8Db 0.17 a 304 a / 30b
P OF 45,6 a 11.3 a 0.20 a 270 a 39 ab
Q. serrata OA 36.1a \, 1262\, 020a \ 2632 5a N\
OE 29.4 a 59b 0.08 b 258 a 36b
Q. mongolica var OF 179 a 10.7 a 0.16 a 252 b NA
| Cri% i OA 183a \, 84ab\ 0.1la 238 b NA
Oct OE 3.1b 43D 0.13 a 318 a NA
OF 20.1 a 95a 0.13 a 247 a NA
Q. serrata OA 264a \( 96a N 011ab N 231a NA
OE 14.9 a 51b 0.07b 262 a NA
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DMAPP content (nmol g1)

(@]
o
(@]
o

July September o July September
50 7, A ) : \ 250 0 A :
o
40 Q. mongolica var. crispula £ 40 - Q. serrata ‘
30 - ‘ 230 - ‘ ‘
| Sn . 4
20 A ] 3 20
(a
10 - I % 10 -
=
0 ‘ ‘ ‘ ‘ ‘ O 0 ‘ ‘ ‘ ‘ ‘
OF OA OE OF OA OE OF OA OE OF OA OE

REBAYVYRERICHETBIZFSEIFSOERNDY

XF)IVPPIILZ) ViEg (DMAPP) =1

S8

27



BR 1YIUIYBHRE

4B
Rl % \
XINO VLIRS JEX/ND Jﬁﬁ%iﬁg \

X (MEP/
P2FILCoA S5REE B = PEP+ CO,

1 |

X0 VR MEP A OB
DMAPP 32 IXFILPUIL=Y Vs oI VB0

T ——————————————— ——

/
/
5

—————————————

v
ity
MEP2-C-XF)LT'J) ~UJ F—)L-4-1J VER)
DXP(1-TZFY-D-F)LO—2-5-UVER). IPP(r XTIV VER)
G3P(TUEILPILTE B-3-UVER). PEPGRRARI /—)LEILEVED) 28



ALIRX REETE DMAPPEEE=Z AVILUMH
SEEAVY D ZikizL D
mi=E b iR®R &0 D D
EEEE s Zib7iL D

ZVVER, “BERRER. BERECL>TTY
JU VBRI T B,

29




NN N X X

REIIDIRIEZER
S,
_BItRRERE
ARUBRANARE (FVY)
CIAE
JRIEEL, €D

30



KAV R GKEHGFLLEDIEYIEE)

BEF v rRi—58

2400 36
e PPFD
e T-air — %)
5 1800 32
(¢D)
C}‘ D 5
E (] () §
S 1200 — 28 &
E 5
o) _— - ju
L 600 24 I
0 R mm——
Konara
(Quercus serrata) 0 L com— —_— 0
0 2 4 6 8 10 12

Time (h)

Fig. PPFD and air temperature controlled in leaf cuvette
during isoprene measurement.

Tani et al., Atmos. Environ., 2011.



Change in stomatal conductance after stopping water supply
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Change in net photosynthetic rate after stopping water supply
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Tani et al., Atmos. Environ., 2011.



Change In isoprene emission rate after stopping water supply

Isoprene emission rate

(nmol m2 s1)
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Tani et al., Atmos. Environ., 2011.



Mevalonate pathway
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Original figure from Karl et al., 2002
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VOC free air Diffusion
generator system

300L

MgSO, Vent
O%’ﬁd 7 ‘ @aE 1.5 L/min
utside = .
ar Bi@  Pump e
CO2 & #r5t , AREZR
Metal halide 7
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UMD /= N\ eececsssssccsscsssccss
3-port P . Buffer
Solenoid valve N O 2 L/ mln :
MFC | 4
0.2 L/min \ Acrylic board
: : iR AL Y L E g
Vent Transparent Teflon bag
(20L)
-
3-port A\ 1.3 L/min
Solenoid } }
valve oo
PTR-M _ e eeenseniaeennas . |
SHRESR B BRHESRTA

(Tani et al., 2007. Atmos. Environ.)
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Table Normalized uptake rate, stomatal conductance g and

Ci/Ca for VOC
Chemical Species Normalized Uptake A c, B CilCa for VOC
(mmol m“s™) (mmol m“s™)
(). myrsinaefolia 231 =81 ab 54.6 = 39.0 0.05 + 0.08
Q. acutissima 249 £ 76 ab 949 + 38.2 0.18 = 0.10 bc
Q. phillyraeoides 21.0 =42 ab 746 + 24.6 0.24 = 0.12 bc
CA ). myrsinaefolia 295 = 111 a 53.4 + 28.3 0 c
Q. phillyraeoides 254 £ 6.6 ab 446 + 11.2 0 c
MVK ). myrsinaefolia 112 £ 6.1 bc 46.8 = 39.0 0.22 = 0.11 bc
Q. acutissima 16.3 = 0.8 abc 84.7 + 22.8 0.36 £ 017 b
Q. phillyraeoides 125 = 4.3 abc 53.0 = 154 036 =014 b
MEK ). myrsinaefolia 29 08 ¢ 81.3 £ 38.5 0.90 £ 0.06 a
Q. phillyraeoides 143 = 43 abc 53.5 = 23.0 035 £014 b

PILTE FRBKRDSHWRE CRINSNIE.

PILTE FEEATRBRBSNOIT VDD E LS

RN « HRBEINDOT 0 < Ci/Ca < 1 RN « KBEINEN

Tani et al., Environ. Sci. Technol., 2010
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actions with Oy Loss rate by the reactions with
OH radicals

Loss oy = k [OH] [VOC] h
K: reaction rate constant
[OH] and [VOC]: concentrations
of OH radicals and target VOC
(MVK or MACR)
H: canopy height

Loss rate by

with OH

Uptake loss rate
Loss tree — ACA [VOCmoI] LAL
A normalized uptake rate
[VOC,,.]: concentration of the
target VOC (MVK or MACR)
LAI: leaf area index

‘To evaluate the contribution of tree
uptake as a sink of the OVOCs -- -- --

Calculation of loss rate within tree canopy P



#F* MACREMVK®D ZH M TODFate
B LABRIGEE. AV EOHSTUHILED RIGIZ &L DI EE

MACR loss rate (pmol m?s™) MVK loss rate (pmol m?s™)
Os (ppbv)  OH (pptv) , , : .
Plant Uptake =~ OH reaction O; reaction Plant Uptake ~OH reaction O; reaction

1T 20 0.05 138 33.7 (24) 0.7 (0) 78 18.9 (24) 28 (4)
0.10 138 67.5 (49) 0.7 (0) 78 37.9 (49) 28 (4)

0.15 138 1012 (73) 0.7 (0) 78 56.8 (73) 28 (4)

50 0.05 138 33.7 (24) 11 (1) 78 18.9 (24) 46 (6)
0.10 138 67.5 (49) 11 (1) 78 37.9 (49) 46 (6)

0.15 138 1012 (73) 11 (1) 78 56.8 (73) 46 (6)

70 0.05 138 33.7 (24) 16 (1) 78 18.9 (24) 6.4 (8)
0.10 138 67.5 (49) 1.6 (1) 78 37.9 (49) 6.4 (8)

0.15 138 1012 (73) 16 (1) 78 56.8 (73) 6.4 (8)

The reaction rate constant for the reactions of OH radical with MACR and MVK are 3.35 and 1.88 X
10 cm3moleculests?, respectively (31). The reaction rate constant for the reactions of O; with
MACR and MVK are 1.14 and 4.56 X 1018 cm®moleculess-, respectively (31). Normalized uptake
rates A, were assumed to be 23 and 13 mmol m-?s-1 for MACR and MVK, respectively. MACR and
MVK concentrations were both assumed to be 2 ppbv. OH radical and O; concentrations were
assumed according to previous papers (4, 6, 7, 8). Values in parentheses indicate the percentage of

loss rate in the reaction with respect to that induced by plant uptake.
Tani et al., Environ. Sci. Technol., 2010
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Emission

ﬂ Within (;:anopy ﬂ

Emission

Isoprene

JL  reaction

Isoprene oxygenates

Jl reaction

Formation of oxidants
and aerosols

Isoprene
J:L reaction

Isoprene oxygenates

il T |
oxidants Uptake by |:
aerosols plants |

Current model

Our result suggest that - -

Model considering
plants sink for OVOC

Model describing oxidants and aerosols formations

Tani et al., Environ. Sci. Technol., 2010
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