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ABSTRACT

South Korea is quite vegetation rich country which has 63% forests and 16% cropland area.
Massive NOx emissions from megacities, therefore, are easily combined with BVOCs emitted
from the forest and cropland area, then produce high ozone concentration. BVOCs emissions
have been estimated using well-known emission models, such as BEIS (Biogenic Emission
Inventory System) or MEGAN (Model of Emission of Gases and Aerosol from Nature) which
were developed using non-Korean emission factors. In this study, we ran MEGAN v2.1 model
to estimate BVOCs emissions in Korea. The MODIS Land Cover and LAI (Leaf Area Index)
products over Korea were used to run the MEGAN model for June 2012. Isoprene and
Monoterpenes emissions from the model were inter-compared against the enclosure chamber
measurements from Taehwa research forest in Korea, during June 11 and 12, 2012. For
estimating emission from the enclosed chamber measurement data. The initial results show that
isoprene emissions from the MEGAN model were up to 6.4 times higher than those from the
enclosure chamber measurement. Monoterpenes from enclosure chamber measurement were up
to 5.6 times higher than MEGAN emission. The differences between two datasets, however,
were much smaller during the time of high emissions. More inter-comparison results and the
possibilities of improving the MEGAN modeling performance using local measurement data
over Korea will be presented and discussed.
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LM E

sjot alakz Qls) o7loq
S7ste] ik vl ege] e By
A, WA, 5, WY S0 TR 5 o]

of 2
o] Aao] ol g4 e A= 7HFlTE 1970
o= CO (Y4tshetan) e} SO, (olilslh & FHe=
71 A954e ARk e, ods] ARe di71d
wejol] a=Ao|qlry 1 5 BANIAE Y Ade
tEo] 25 Ao R Qe w59 Q1A]o] ot
A2} 19779 3 RAHE ARl o] He Fal
2H71E d FEAl 5= 88T Koo, 1979).
1978 dofli= SO, 00 thet th7]|ed 7w Akl
1983 d0]li= CO, NO, (oJ4Fa}E2y), TSP(FHA), O;
(D)0l et 7S F7skeltk o] & ARe 34
R0 B 9ol 71 W 9 Ao = AREE
o AekS giAste] LNG AR-0)Fs) H 28 s}
ATHMOE, 1992). o]2j3t l=g| o2 Slsf uj&ds &
3 215 v == SO, TSP, CO 59 12+ dj7] ¢
A8 H7IE olstR fAIE7] AlAFSET.
Wi, 1 oufEo] dEAY Bi7] & ok, E24
Hhe= ol 228 o2 AT AXl=E LaEHel
PM,p (1]A[HA)), O3, NO»i= H7]15S 281 &
o] A= 1212005~20144) 2 2212015~2024 ) 4=
= g1 Ee 71EAE aEE Fol edEdE
SsEE AAselth 1 A3 AEAl9 Ae dF
T UAHA] e 2004 61 pg/mollA] 20124 41
pg/m*7kA] 7148} THNIER, 2020). 3HATE 2014
H AR HsErE 46 pgm’ 2 S71ste] B
40 pg/m’S GAISHA] B 20194 71 42 pg/m’
B2 447 e oot ek ot 4%
= A2 20199 vAHA] BaFsE(HE ;18 pg/m’,
ghg] : 20 pg/m’, E5 : 16 pg/m’, LA : 29 pg/m’)Erh
I 7 YERHTHNIER, 2020). FE3E 7o] Bs) of
712 H@E40] viE 54o] B vofeiEar 1 vjAY
ol Bxsizlcy. 21ejE= nAHA] BEE flsiAe
HAIA] el GRS HIAE NOx (AaAteks)et
VOCs (Volatile Organic Compounds, 3]%+A1-5-7]3}
) 22 549 viEdE AgstA 4tk Aol
Sasith mAHA] A wAYSl w2k NOx #ij&
= Ad A AEA Y s A% 4 Yo

22| B, 7] T VOCs/NOx 2] Hl&of webA &
=7 S71 4 Stk olef o] Faet IS
ol A= t7led EES BElsh] flside &
AEZA AJA 2] AHAtA|(precursor) HE-S Sl= VOCs
o & -] et ARt A ufoto] Hasi;

VOCs= tf7] Foll EAslk= 82 F579 7713t
e Uehlis 3 os ghao) pam S w3t
T T o] A2, AstellA ZAdEH R S
T Q= BE §r]E-oe|tk 11 & BVOCs (Biogenic
Volatile Organic Compounds)= U 5-0] A1 Jo]| A
HEE= o|axdl, "2, Y43s, ofAHE 59 &
Zolw, AEA| o] 2% A5 2 9o 428} 7|59
ZNlof] ofgt Al=ARA 9] EIHARg- o= WAtk Ao
2 oA QIthNiinemets et al., 2004). 14 BVOCs
of A A7 vjzel thek Aol olskel Aeial ol
oJaf] HjZE]= 17k VOCs % 1,150 Tgo =2 Q19]7]
5o o) vliEEl= 97 VOCs 42l 98 Tgr) W
THGeunther et al, 1995). o]} Zro] BVOCs (Biogenic
Volatile Organic Compounds)2] vj&aFo] Atz oz
w7] o] Aol tjg BVOCs MjE74-2 ek
A sfelsls S BVOCs WiEse 4t si=d) 9]
o] ZQ3}tHNiinemets ef al., 2011).

BVOCs Hi&da AR ol A AAR o= 71 &
o] #o]:= 4L BEIS (Biogenic Emission Inventory
System)2} MEGAN (Model of Emission of Gases
and Aerosol from Nature) ©] 1t} BEIS&= 1980 )
alsollA] 212 7HdE o] 1990 BEIS22 YHo|E
E|QIthPierce and Waldruff, 1991; Pierce et al, 1998).
MEGAN-> BEIS (Biogenic Emission Inventory
System)®] £ REl2, BVOCs & HiZollA g2 H]
2 AA|slaL 9l olaZd|(Isoprene) E Hi-H| 2
H(Monoterpene)& A3t th2 FUAAR7ISRE
(Methanol : W€, Formaldehyde : ZEU|5]1= %)
o HjES AlFE o= Qltk Z18]al MEGANS 2.1H]
Mo dulo|=HwA e ATeEo| 27wl
7% 4718 Ao BREY deaas 1672
P, $80) SUNE Y FOR o] o
UX)o] FHe WS Wik SERAS AL 5 9
=2 3} tHGuenther et al, 2012).

AR =HollA= =7 ©9] BVOCs &3 Q=
2] 5o ek AtF WAl oke #uE ofyet BEIS2,
MEGAN v2.042} Zro| v|n 3 odjw dzj=S 7}
2 AL ol g3 AT WPste] Ytk 12T Y
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et do) A = BVOCs HiEd= thEshe

= =9 viEATE i ARgSlaL 2lar, B

A AT AAEE Ea o] ANy
S 7= o] AAa miAARD ZEe] wot
BVOCs &l et E2-dAdo] & Holt). Z1go]
= Estal, oA aE Al dirledEd
H}&E-Z(Emission Inventory)o] gt o141 Q19 %
Q1 29U $AH o ANEaL 9l uhiol] Aol
ofgt A14] VOCs HlEe] diat ATt AehdoR
HEslch BVOCs HES &, 23 97022 5
W 2 7 ed=ES skt A 7] v
of FFAQl pefo] FesHA o] FoA XA =rhH
BVOCs vi&o] thet & 2SS o v e s
o Sl d o] ol ke vA Ao r
= 712 AR E8EAo] w2 A AYE
ol HreE 4= Slek. S o) A% EMAe] of
63%7} AFgo]al, 16%7}F S3AR =] glens
(KOSTAT, 2020; Korea Forest Service, 2020) Z]A1¢
ol ofgh vj% UaelZo] MEo] 9l MEGAN
V213 268 o] AFg 9 o] Hala wiEAls
e ARleh ke EATMAR) $EL BT o
7 A ow Basichn Ams

MEGAN 218 o}gajo] 2 A174%) Aujaa
= AR At ohekshA 2Agth Messina et al.
(2016)-> 2000~2009'd 7|7t 5¢F ORCHIDEE X4}
MEGAN ml& o] g5t} =A%, §o] we 41 4]
Alo] AujETS v 15k 1, Guenther et al (2006;
2012)2 #zZ MEGANS o]83}o] 0.5° x 0.5° A
L2 20039 A A|E9] o]axzalof thgh A viE
2 ARESIYL) 18] a1 Sindelarova er al(2014)2 1981
~2010d7}X] MEGAN©]] MERRA (Modern-Era Retro-
spective Analysis for Research and Applications) 7]4¢
glojelE 2¢ste] "= MAGAN-MACC 24l o]
B3to] A 30 e A7IRE A AT APREolA vilE
e 3 7IsRHEl tiet e AEstel, B
glojAjofe} ofulEe] Aol A HS5S Sl viE
= BVOCsete] HjwE A5t Miiller er al.
(2008)2 MEGANZ} G-H=27]o| ZAIEJ(ECMWF)o]|
A AlsE 713EES Adsto] 1995~2006'd7H4] A
Ao Azt olazdl HiEES AESIITE FEAY
= == MEGANS o]83te] 37149 the &
Ao & Ak2E F9f o4y, B2, AlATEH =
Fli(sesquiterpene), 7|E} ZHA] 57| 3F5E(other VOCs)

UM

=

(LA

o i

(n

o 7k MBS AETlel B QMlEeS 53}
FHOderbolz et al,, 2013). o}Alo} X|H 2] -2 1979
~201237kR| 9] 7|7t B2t EX|o]-& WH3lof wE o)A
zdlo] & HelE MEGAN Kalg o]§slo] 1=
3} 3l(Stavarakou et al., 2014), =rUjollA= BEIS22}
CORINAIRE ©]-g-5}o] o]axlly} K| =wlo] uj
2 ASE AH7F 225 (Cho ef al, 2006), Kim
et al.2014)E FE=HA YA, 771, Azl sl
MEGANS ©]-8-5}0] 20089 547t 6€e]] tjsf Ex|u]
5S40 whE o]zl Mg 2w | uiEw e}
/40l el Ateigick ERL SebE el
200995 o= oprjol 227] =7tefl HisiA
MEGAN HEl5 o] gsto] Agofx viEH 10714] o}
3H=(Isoprene, Monoterpenes, Acetaldehyde, Methane,
Methanol, Toluene, Ethylene, Ethene, Carbon mon-
oxide)?] AAHlEE=S ZAJSIFCHNIER, 2011).
MEGAN 295 A= tf7|3lel4=5d(CMAQ :
Community Multiscale Air Quality Model, CAMx :
Comprehensive Air Quality Model with Extension,
WRF-Chem : Weather Research and Forecasting
Chemistry 5)¢] QJARE thg: ZEE Qlck
Zhang et al.(2021)2 F= FH X9 gio=
MEGAN v1.0, v2.0, v3.02.2 8| BVOCs &S
= 4H&E3te] WRF-Chem] Jextz= 285130tk

wepa], 2 AtoflA= MEGANS: F3lf =1 BVOCs
HlEds F7gslal 7|E 455 BVOCs ¢HIE:] 9
2 glolgele] vlng Eo) & 2utE Hlsiol
T = s8R b Al Higt BVOCs HilEd=
AFESEAL WRF-Chem 59 t)7|8}e} =5adlo] 9f9
A 2gslo] oF Yl nAwA] w248 SR
gtk

IL A2 Y

2.1. MEGAN 21125

2 Aol A= MEGAN v2.1 BEllS ARSIt
MEGAN v2.1& 7|28 02 Ago] mRAIE)(LE:
30°C, F3Hd FEALE: 1,000 pmol/s)of| 4 2] vli=A|
“(emission factor)2} TAHZA(LE, B, Ao o]
)93t 5= 2] H3l(activity factor)E &Holo] vl
S AlAFSFCK Guenther ef al,, 2012). MEGAN v2.1
o s guYBe Eq. 13} 2ok
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Fi-vi 2p [EFqj) - Ail (Eq. 1) HjEAle= 19719) 3gHE(compound) HE3t 16
e PFT(Plant Functional Type, 247154 &)l
gt s EAlG: g AlEskaL Qlok EF1~EF15¢9] o
3t 332 PFTX= Table 137} 2t} EF160] sjgsl=
Crop2= EF159) dl5d5t= Cropl 2} A5 e]|skz] o
2 AR 227 dA= Cropl Wt AREEIL Q)ck
(Oleson et al., 2010). MEGAN v2.10f|A] ARE-E|a1 )
= PFT= A AlAlo] 2325h= i A4 5 (species)

F; @ 2} skala(i)ol it vil&4s, pg-m” - hr !
v+ ZF Sl iRt HiE 2= A
EF;; » 2} 3pek(i) W ARGl Higt siEAl
pgem 2 chr!
4070 A B0 R A A Heg

Table 1. MEGAN2.1 biogenic emission classes and emission factors (ug m>hr") for each of the plant functional
types (Guenther et al., 2012)

Compound EF1 EF2 EF3 EF4 EFS EF6 EF7 EF8 EF9 EF10 EF11 EF12 EF13 EF14 EF1S
Isoprene 600 3000 1 7000 10000 7000 10000 11000 2000 4000 4000 1600 800 200 1
Myrcene 70 70 60 8 30 8 30 30 30 50 30 03 03 03 03
Sabinene 70 70 40 & 50 8 50 50 50 70 50 07 07 07 07
Limonene 100 100 130 80 80 80 8 8 60 100 60 0.7 07 0.7 07
3-Carene 160 160 8 40 30 40 30 30 30 100 30 03 03 03 03

t-3-Ocimene 70 70 60 150 120 150 120 120 9 150 O 2 2 2 2
[3-Pinene 300 300 200 120 130 120 130 130 100 150 100 15 15 15 15
a-Pinene 500 500 510 600 400 600 400 400 200 300 200 @2 2 2 2

Other
Monoterpenes

a-Farnesene 40 40 40 60 40 60 40 40 40 40 40 3 3 3
3-Caryophyllene 80 80 80 60 40 60 40 40 50 50 50 1 1 1

180 180 170 150 150 150 150 150 110 200 110 5 5 5 5

Sesqgittl;f;enes 120 120 120 120 100 120 100 100 100 100 100 2 2 2 2
232-MBO 700 60 0.01 001 001 001 001 2 001 001 001 001 001 001 0.0l
Methanol 900 900 900 500 900 500 900 900 900 900 900 500 500 500 900
Acetone 240 240 240 240 240 240 240 240 240 240 240 80 80 80 80
Bidggcg:nal 500 500 500 500 500 500 500 500 500 500 500 80 80 80 80

Stress VOCs 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300
Other VOCs 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140
EF1 : Needleleaf Evergreen Temperate Tree(2TAF= 3 A<), EF2 : Needleleaf Evergreen Boreal Tree(SHd A}
=094
EF3 : Needleleaf Deciduous Boreal Tree(3tt ¢ % &44*), EF4 : Broadleaf Evergreen Tropical Tree(d A&
=)

EF5 : Broadleaf Evergreen Temperate Tree(=t A= <), EF6 : Broadleaf Deciduous Tropical Tree(E )Y
OﬂE]— )
\ T

EF7 : Broadleaf Deciduous Temperate Tree(-=>tl %), EF8 : Broadleaf Deciduous Boreal Tree(3htyY
SEEES

EF9 : Broadleaf Evergreen Temperate Shrub(2thAlr&2¢ %), EF10 : Broadleaf Deciduous Temperate
Shrub (29 F&HT5)

EF11 : Broadleaf Deciduous Boreal Shrub(gtt]y4 & E), EF12 : Cold C3 Grass(3FC3xA])

EF13 : Cool C3 Grass({ tJC3%3A]), EF14 : Warm C4 Grass(‘dtjC4%#]), EF15 : Cropl(&2I&)
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CrHE A2 HolHE H53lste] vlSgE 139 4
ANEZ BE5319HGuenther et al, 2012). T3t PFT
W W& 442= Enclosure Chamber, REA (Relaxed
Eddy Accumulation), &37|& &3l 243 z2 &4
¥ BVOCs 7+ vigto 2 slo] uk= A oo Guenther
et al, 2012).

2.2. MEGAN 222l T2 A

MEGAN v2.1 2d5] =305 9|3t HejdAl= =2
Al d4dA = G2 o Sk AR, 2dE o
ojgt EX|3]E(Land Cover), FHZX|4x(Leaf Area
Index), H|&A ARE CSV (Comma Separated
Values, 3= &3 71 Fej= A3 4, 7]
A E(WRF : Weather Research and Forecasting,
MMS5 : Mesoscale Meteorological Model 5 5)& G5
3lo] AL Ax}IFE MCIP (Meteorology-Chemistry
Interface Processor)2 3] Q3 FES F535}9]
Lol ekt Fej= uite] ok AlA, Zh a7l A
d=8E dolH&EE 7IHe R ujE S5 (emission

ox I
-4
2
=2

+ Leaf Area Index
+ Plant Functional Type
Mapping |
PFT, LAl for MEGAN I

4

activity factor) & AAREICE A, FsksEst
(chemical speciation)& AA FWA-F7]3ke=E2] 1)
S AESHFig. 1).

23. AT CHAR| W B Sauny

H o lolA= MEGAN v2.12 E3) 20124 6
o)A viEE BVOCsE AHEsl7] $fall EXus
Afg+= Aqua/Terra 15-91/dol HA= o] = MODIS
(Moderate Resolution Imaging Spectroradiometer) 2]
20125 AZ(MCDI12Q1 Types, Plant Functional
Type)E MEGAN v2.19] 33t CSV e= HEls)
a1, PR At 89 7712 S MODIS
9] 2012 MCDI5A2E CSV (Comma Separated
Values) FE|= e300 viEAl= Hdo] HAY
o] gl 71 gk AH8SSkTable 2).

7VddsAt=E WRFS 7] Ayt gre
MCIP Xg]& E3] MEGAN v2.19] 33t Jej=
WEE ARSItk AL WRFE] mel v
= 3.7.10]a1, mElap WAdE A AR Table 33}

i/

" SATELNTE
‘OBSERVATION
A

MEGAN MODULES

4= In/Out

MM5 WRF ’ / TXT210API J
: i 7

MMOUT 8 R 2 .

; .YVFFi’T, - » y MET2MGN J
7 Y

gl - EMPROC J

‘ i / ‘ :I

i MGN2MECH J

OUTPUT |
netCDF T

4m Extraction

4

Fig. 1. MEGAN v2.1 Framework(Kim et al, 2013)
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Table 2. MEGAN v2.1 Input Data

Data Source Spatial resolution Temporal resolution
Land Cover MODIS(MCD12Q1) 500 m 1 year
Leaf Area Index MODIS(MCDI15A2) 1,000 m 8 days
Emission Factor MEGAN v2.1 - -

Table 3. Meteorological model configuration

Item Description
Version WRFv3.7.1
Horizontal grid 91 x 145 (dx=dy =9 km)
Vertical grid 32 layers
NCEP data 1 degree, 6 hourly
Topography data 30s USGS
Microphysics . WSM6
(WRF Single-Moment 6-class)
Shortwave : Dudhia scheme
Radiaion physics RN aive Trantr
Model)
PBL physics YSU scheme

Cumulus physics

Surface physics

Kain-Fritsch scheme

Unified Noah land-surface
model

2.

Fig. 2= MEGAN v2.1 &8 4=384517] 93t =
floz F7H4 WHele 5§ 31.43~43.70°, 57
123.15~132.10°, 2= Zz}4== X2 917), Y& 1457)

£ A5, AR} s E= 9 km x 9 kmZE AAS)
qon A= FJAA= HHEE AZAF=H
(Lambert conformal conic projection)& Z-23}it}.

MEGAN v2.1 EE“Q Z3)| A= BVOCs Hj&5F
I Aol A #EE BVOCs HiET HlwE 98 =4
RIS A7 FA EAE AFEE] 4HT-8
HZ] Aol A(Fig. 3) 2012-6-11 15:00~6-12 15:00
A 24A17F Hot 3AI7F @R HH(enclosure
chamber)E £3] BVOCs &S =43}t glsit
= A Zao] AR =R H e R qhgo] Bl
o] REsle] EAI|olA] AT NOxeh Aol
AAE BVOCs7H Agsle] o20] A4 7Hs Aol
10 z)odo|c}. Kim ef al(2013)0] ©J5HH WRE-Chem

Fig. 2. Definition of MEGAN v2.1 modeling domain
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Fig. 3. BVOCs (Isoprene, Monoterpenes) measurement site in Tachwa mountain

& 53] BVOCs W&k 12fsiie v o)
5~20 ppb =4 YEPdT et AU A o
o] AJAJELTI AUREL (853 ha(24%), ZHFEE 174.6
ha(22%), AZFIE 4187 ha(54%) 5 o]=o|A 919l
O 27 AR 1, S 1] o) AXI3
=d, Al tisliA = olazdlle S-S AA
L Ao A i 2E 2
o} o]azdle: = FQofA] HiE
#] 9J3(Rasmussen and Went, 1965) Z-H| 272 =
2 ArolA WEEs 0= oteld ekLaffineur
et al., 2011). A3 A= enclosure chamber:=
Fig. 33} Z+o] E|S2"(Tedlar bag 80L, SKC, USA)

ol
—-

I3
I
s, o
Lnfj 0
fll
N

mol/fs
54

-

Isoprene (June, 2012)

ow $= 7HAE WEstel MW YRS PAR
(photosynthetically active radiation: A=-0] 3434 of|
°0]-8-h= 400~700 nm Apo]o] FaFIIH Y 2=
ST A df7] AR Blssst TRaE 9
L2 A ke IRt 3 RS FEl AR

Azt

ot i

e

III. Z#at 94 nE
MEGAN v2.1& E3) 20124 6942 = BVOCs

&S ARERE A3} o] AZdle 10, 495 ton, M|
232 2,709 tono] WYL BVOCs Hil&2] 31t

molfs
0.51

025

Menoterpenes (June, 2012)

Fig. 4. The spatial distribution of Isoprene and Monoterpenes calculated with MEGAN
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32+ Fig. 49} Zth =4 BVOCs viE2 += 4
Aol x] gho] 'WAYSIAL, AIZHA] E= A oAM=
iAo s o] AHA uEkith

H AGE B3] AREE BVOCs vl Anke] el
4 AEE 98l 71 SR ATl Hng A
th Cho er al.(2006)= 2000 =S thialo & sfol
BEIS22} CORINAIRE &-g3t =j2] BVOCs &
TS AEslaL, 1 A} sidE 6ol viEE o]
g8 29k 24,000 ton, M =E| 232 oF 25,000 ton S
2 Uehgth &2 d5toll A MEGAN v2.15 283t v
S 71E tiH] o]az=le] - of 2.3u), HlcEH|=
7o) 79 926 WA Upehirck olel 2 wiEe Aol
= £ melo] B AolAe] AR 9 718 5 A1
Z2719] Zpo]7} BVOCs HiEol Fake it & 4=
AtH(Tingey et al., 1979; Tingey et al., 1980; Owen et
al,, 2002; Tarvaine et al, 2005; Guenther et al, 2006).

SE)3 AT, S dRAAS 5
wje] Ao} 2jojo} 1w el So) th]
of| vjETFe] Zpol7h ARt o= wehEch BEIS+
Aot Ahrel sl BVOCs &2 2} Ko
= oz d#A QtkLee er al, 2014). BEISE=
MEGAN o]#l¢] BVOCs &S AM&dtet] F2
AREEIE mElE eky1E]=2 Guenther er al. (1994)0]
ARkt ®Rgoll 712k Qlek @A == ARSEAL 9l
+ MEGAN}9| &a1e|& Zjol= =A| 37H] =2 Uss
4= Q)tPouliot and Pierce, 2009). A%, MEGAN 9]
AP WiEASE 4-20] S3hcanopy) 7102 )
EA45 AESHAE, BEISE 429] Q(ead 912
HiEAISE AREStE 57, MEGANS dAkgat 2=
Fo| T ARl T iRl =Ed wjo] 2
< w7 eslete] wiEwE AMEShe W, BEIS&=
T Aol mdehe dAR} 2%RkE arefRith
A7, MEGAN-2- A A5 8dnitt A4bsto] 4=
= o] AR edto| wE HiEEE LEsHAIN
BEIS+= 0|23t 25 ALefshA] ob=th

CORINAIRE S-HASHEU)oA] BVOCs vj&3F
2 AFESE ] Aol AP AR S 2 Guenther ef al.
(1994) Algket WHE Aste] wiEsds A=t
(EEA, 1999). CORINAIR = H|&TL AHsl=d| QL
of that A2 7HdE 712 = shal qlok AA, 4
O dAFY 2w S o] Ak H 2=
SARgrolth B4, 2RI viAREe] 7] o
Aleto] Ut 715 AR R 43I A, o

A BAAGE @ A7) 1, 3 Aol 02
Hofajar, W A7k UAEO] 200 pmol m?s” o]4F3l
Al7ro]tl. CORINAIRE:= BEISe} -§-AFSE &Fa1g|&2
M5t Q17 W&o MEGAN} CORINAIR Q] HjE
ga2|Z zjoli= Slol A FF BEISSRY] due|=
zpolo] st Mt g,

k& Eq. 2, Eq. 32 BEIS2} CORINAIR 2] BVOCs

whEeF Aol

« 0] A X (Isoprene)

[ = ]S H CL s CT
aCpq1L
CL T T
(1 + a2L2)0-5
Cp1(T-Tg)
Co = exp[—T}eTsT =]
T=

14+exp|[Crz (T—Tm)/RT;T] (Eq. 2)

[: o]&a=d wiE&&s
Iy 1 FE/FEo| 419 ofaitdll HiEHE(2E @ 30°C,
L FmBFAIEF ¢ 1,000 pmol m*s™)

Co o AN B

L : 9&333-d 2 umol m’s™)

T : £%(K)

Ts © A ONA S 2%(303K)

Ty @ Aol 93t Al4(314K)

o : Aol ogt A40.0027)
ol gk Al4(1.066)

R : 7|A1A448.314 JK 'mol™)

Cr 1: 95,000 Jmol

Crz : 230,000 Jmol™

- 2 g 2% (Monoterpene) H 7]E} VOCs
M = M; - exp[B(T — Ts)]

(Eq. 3)

M : micHEd wEsE
M, : EEATEO O] HiE 2 WEsE(LE

30°C)
B : Aol oJg A<40.09)
T : 2%(K)

T, FE/dEfollA 9] 25=(303K)
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mEls) 7 BVOCs wi&%at vjmel ©go]
MEGAN v2.1& &3l A4 BVOCs 3ol A5 2
3 mdl Ay} grojlA AAUEAE E3ehe AAE
=3t WS Pt iSRS vlaskch oA
BVOCs wi&&es o9 Al =59 Qloj|A] wi&
Bl g0 o2 YEhH Eq. 49F Zo] 7+ 4=
Atk

ER (ugC gdw' h') = total flow rate (L h) x
sample concentration (ugC L™)

+ total dry weight of leaves (gdw) (Eq. 4)
ER (Emission Rates) : BVOCs H}&&E
TSN A %

Alg2o] BtAhsr

gdw (gram dry weight) : ©+9] ASF

total flow rate :
sample concentration :

Eq. 40142] BVOCs W&t 58 olitrol
WS wiEFel7] el 5 Ee A EJH«]
&L AMEs)7] 3 HhH oz A3)sl] oot
(Kim, 2001b). 124 EX|HZ g BVOCs Hj&HS
Hmsl7] SIME Eq. 59 2ol 20 an
(foliar biomass density)2 AFE3Stook it} JABAZF
2 u|¥ZEFH (specific leaf weight)Z} FHAR|=2]
O & A 42 9131, &< E(emission flux)= Eq.
69} 7+o] chamber?] HlELESl FAAEFe] Bo
3 2 gk

FBD (gdw m™ area) = SLW (gdw m? leaf) x
LAI (m® leaf m? area) (Eq. 5)
EF (ugC m? h') = ERs (ugC gdw' h') x

FBD (gdw m™ area) (Eq. 6)

FBD (Foliar Biomass Density) : GX|%F

(a) Isoprene

se@es Obs.

Emission (pgm hr

11-June 11-June 11-lune
15:00 18:00 21:00

—#—MEGAN v2.1

12-June 12-lune 12-June
12:00 15:00 18:00

(b) Monoterpenes

++#+-0bs.

—8—MEGAN v2.1

Emission (ug m? hr?)
o)
S

11-June 11-June 11-lune
15:00 18:00 2100
KST

12-June 12-June 12-June
12:00 15:00 18:00

Fig. 5. Time series of (a) Isoprene and (b) Monoterpenes emission (ug m™ hr') between calculated and measured
data for the period of 11 to 12 June 2012 (KST) in Taewha Mountain
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SLW (Specific Leaf Weight) : v G5

LAI (Lear Area Index) : @HZAA]4

EF (Emission Flux) : EX] H&g 4=22] BVOCs
vl =7

ERs (standard Emission Rates) : ¢! A5 T &

A% : 30°C, -3-EF3MIEF 1 1000 pmol ms

o9 HijEE=

AN

)

Fig. 5= o|aZd 3} Hi-g|27o] tfsf MEGAN
V2.1 HEES 3 v A 3t A7 FA
ik AgolA o) S4 gk Hlaste] AAE FE=
Uehd Aot AZURR 220 thgh o]a# o] Hat
HiEe 2dvt 54 gh Alelof 649 129 2% 341
2t 6.4u12] zfol7} e ou @3 3AE AlQet
YR Aol A= Bt s AR UER Sich
AT 1237} AU 12o] Tk e =9 uiE
2 MEGAN v2.1 2do] =4 Zla} | uslo] RE A]
rdjoll AR drislA HoJet= A o= UEion,
6 12 23 3AJ9] Z|of 5.6u)9] 2fo|7} LehT
o] MEGAN v2.19] EX|u]& Qlgiztaa AMgE
MODIS PFT A=E &3l 54 A3 tidRIeke] 2148
<= H|ugE 23 MODIS+= A& i g
H75%)2} 2A(8%) 2 HFslo] e Ao oF
46%5 AHA|Sh= AAO] AAREEN WE ZolE U
ERfich o]} BlEo] WA 2wt A4l
BVOCs vj&EA| E3F o] 4 A=E 7|Rke s
e WS Al oby AL, el AR Pt 54 A
A 578 ] FF S 2e] dize] uiEe] Zpolzt
HhAgst Ao 2 gt Jang ef al(2020)0] 2J5HH
MODIS LAI A& LAI 4h T4 4= Aoz
A& QUrk FF MEGAN v2.1 Rels 2H83h =
BVOCs vi& AREA|, viEs ST dgskA 54
517] flsliAle kAol A3t BT, AR
o= 5 AAER]O W viEAl 59 A=rT Hasitt
1 At Ech

v.g &

S8 53 o] Aol MhEEE AR IekE
EBVOC)E QREe] 21914 Fel s iz
#93H71SHEAVOCs) Wt W Ao okefA]
oL, o3 WAIEE FPPR7ISRIES 0%, mlA)
WA S} e trlodE A Al delsle] 1 Fa

dol FAEAL gk Ty A =uielld= WA =
Tz F Ako] 63%] Eetolle =sial 4] 7]
gt f RISk e ARl HiRt At vl
I3k Aol 71 drelMe HiEE APYsk
v 12

oFE dare|ge] A8 e ARt =
o] FdE g7t dEth =1 R 9F 5
= AQlRt thiEe] o] tiside 2= wiEA
5 ARSRAL QAL e HiEAeE A Ee]
HEATE AMSStal Q7] mhzell AFAEA B 5
= S92 I e A AR AFolnk whet
A, 5 Ex|uma) A4 wiEAs 52 vl whE
BVOCsHlE HIERE 551 75 RE=e]
£ 7REe R oF uMHx] 5 22 27 t7|e s
ol IRl g AAlsl 11 AAYES =7 ]
odtd AMe| e 28 o {8 Aot
7l E3h d7|steled s ol 8ot tize
H TE=E 5 u|, o] Al - FHH o= 7] e
e F O AR Al o Qs mHle] o
aEE AAdele 71o4d = Sle Aol ddEnk

o

¥ e

g2 SE O] oF 63%7F AP O R JHAdE] o] gl
16%7} F74A= o] qlo] AloA] LA sH=
NOx7} AR A1} 574 %] oflA] HWA¥sk= BVOCs2} 4
st} eE2E AT 7hs/do] =k A = At
ol A= =] A4 A BVOCs vliE2 435171 91
8l MODIS 9] EX|u & 2t7 o} YHAR|» 2AH7 S 0]
23lo] QlPxEE AYAIS B MEGAN ZEE BVOCs
o] 9 vliE E4Ql olaxaly Hi-HEHS Ao
220129 6 3 & 7T RUR)S AASIYck 1 A
7|7 B2 o] AL 10,495 ton, Hi-H2HLS
2,709 tono] HiEE}IE 7= o4l BEIS®F
CORINARE ©]-§5lo] dAtH o|AhxZH 9 vjE2
oF 24,000 ton, Fw-E| 23S 25000 ton O 2 LJERF=
o], & AR} viEsF Zol7h et 4 ol f= =l
arelE Apolef wdl g AJofAe] Ul 7]
S 71 279 Alolof oJgt Ao FHH) 17
i Auel 4 ghol vjas flstel, 69 1145
U7HA] o] & Zhol| A, g efjStitoll A Sg4=9]
Sl FYaeo] HicH 2 A S 4k 3
gto|oke} W+t AR E 7Rk 2 AP FAUA
F 7 o]8sto] 4k ©9]9] BVOCs viEsfo = o
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