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Influence of Isoprene Emissions on Ozone Concentrations in the
Greater Busan Area during a High Ozone Episode in 2006
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Abstract

The estimation of a biogenic volatile organic compound (BVOC, especially isoprene) and the influence of isoprene
emissions on ozone concentrations in the Greater Busan Area (GBA) were carried out based on a numerical modeling
approach during a high ozone episode. The BVOC emissions were estimated using a biogenic emission information system
(BEIS v3.14) with vegetation data provided by the forest geographical information system (FGIS), land use data provided by
the environmental geographical information system (EGIS), and meteorological data simulated by the MMS5. Ozone
simulation was performed by two sets of simulation scenarios: (1) without (CASE1) and (2) with isoprene emissions
(CASE2). The isoprene emission (82 ton day™) in the GBA was estimated to be the most dominant BVOC followed by
methanol (56) and carbon monoxide (28). Largest impacts of isoprene emissions on the ozone concentrations
(CASE2-CASEL1) were predicted to be about 4 ppb in inland locations where a high isoprene was emitted and to be about 2
ppb in the downwind and/or convergence regions of wind due to both the photochemical reaction of ozone precursors (e.g.,
high isoprene emissions) and meteorological conditions (e.g., local transport).

Key Words : Isoprene, BEIS model, Ozone, Greater Busan Area

1. M2 nitrogen oxides)2 T -5 01917 vl &0 2] AYAI =
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A¥HA o = 2 viE 9y 7] 2kRHE (BVOC:
Biogenic VOC)-2- 7|2} UA{sHA TeiE|o] @287
o 293 98-S g} (Chameides 5, 1988). BVOC
% 7H B2 wiEwS ARS8k isoprene F%Hd
S5 WANE = dAkel 7120 o viEw
o] L-FHLamb 5, 1987; Singh®} Zimmermann,
1992). E3t, AA) 0 2 HE vlj& %)+ isoprene©] ZA|
isoprene H}ETQ] oF 30%E AFA|Stctal Halg |
Q1o m(Kesselmeier 5, 2002), o]t vj&o] t)7] 5
LERANE GRS vA= A= YERThBellt
Ellis, 2003). o|& 59, isoprene H|&0] 2E2F5% 5
7holl vl A= FEFE SA0llA 50~60%, i BAS
o A= 40% o4O 2 LR THPoisson 5, 2000). Tk
H Curci 5(2009)0] k=1, isoprene®] &5
1|2 FEFo] WSollA ¢ Bt 2.5 ppb olskefar Bf
Atk s 5o, gl A7)l F EAX o=
isopreneof 9|3t @ =7} Z}Z} 4 ~6 ppb, 2~4 ppb
Qo] FEFo] yepten, U=} 2 ¢S]
ofAl= 4~10 ppb Hr=2] FgFo] Uesit:. W=
(EANA G ETt ARER| oA K} 24| Uehd &
FE0] M3k AR Aol A 55 A1 A =g (4,
Es)om Qe & 9 AE7 0] 50| of|
o] Fot5 AH9| oS ZHshy] wiZolrh
5, ol23t REFEO] Hik= A (AHAIH 9] 9
Zro|u} QA Aol A A AISHIL Qli= thFe] AFH o=
S8 v isoprene o] = A5 FEpSHES- & &
Q1 GgFol| 71913 Ao & AtrHLY.

e
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A 1=

F|, Qe w2 Abgo] Farshal Qli= TA] (A
¢HAHof A= LEF o] v]2|+= isoprene HjE2] F
fAo] AAp Fzbgol= Eakal o8] o=
o|ef TAH A A7} 4] mEek Aol of
=2 EA] (ASHA ] B3t tf7] e A4t (e, iz
FEeE)9] QS Hrt HekslA upetslr] iske]
o] ] 9 F=HR| Ao FILSLAL Q)= isoprene ] Hf
= 54 (WET AP Z9hol Bt A AsiE 2
87} Q). wEbA] 72 Aqto|a= Ao =RE wiE

+ isoprene®] AQHE=AIR| N O] @EF o] w|2|=
FFE AFH R Grishr] flef W AFEE (oF
78%) 5 ARSI Q= FAF A 1 A0 Al
2F (£3], isoprene)= A3}, 20063 8 of] BHAYSH
WEFEQE AE e R 714, AQulET AHY,
el i) el st

2, Xtz W Ud

2.1, XIS 2 A

2 Aol A ] AFAuiET (53], isoprene) A}
RS T EEeEdA o] RIssHA vehar
U= vt EE ety AR Sat Asfl, Ak &
b 50 A AR AZ R FARA XY (Greater
Busan Area) S thAlo & 4~31%| it

Fig. 1= F4H1 X9 EX|u) 53} A4S A
Ao &2 et} 4toto] &5 wet YA|gE FAE &AL
upike] =A19 9] (Urban and built-up land, AH]2]

Fig. 1. The coverage of EGIS and FGIS in the model domain (D4 and D5) based on the BEIS3 code.
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6.6%) % Alelahis et F50l EX74e] B3
S0 L 08 o 4 ik 53] 34k Mele o
Fer o] Ao 4PFA o g2 fJA]skar glo] Ak
o ApA]e o] A EATE WA 77.6%2
A vebTh AH SollA= E9te! (Mixed forest)
o] 42.0% 71 e WAL AHekgaL, 1 kg
2 AYFS (Pinus resinosa, 23.3%), Y9&94H
(Deciduous broadleaf forest, 23.0%) <O &2 =4 L}
et oloh & Al B0 Qla) chere] el
A VOCs 9] v 0] ol e m A F o2 Qg 52
=4 oEpEd] 43S £ 4 YrkClappier .
2000).

2 A AR Y2 F T 5 (2004 ~2008A) 7H -
Abell KIAIFH 177 ti7 18 S8 A eE5 e
ArE AMgsto] 7P @£ ¢o] AZtslE 2006
W 89 TAR AgSkch o] ol AT B 0F
Few OF 111 ppb= 7|23 74| (AXFE 100
ppb)E eIl om, 6 X3 t7]d Sl 2&
Folmsh weEglek 53], o5 e} Fule]
Ao A ol'g A7 (1200 ~1600 LST)e] oF
150 ppbE 2W5h= A= 0| 7| 5H Tk

ol
i

22, BAFY I Kz

221, 7|42 (MM5)

ArduEwr AP o7 2els]) 3ol Zash
717 A8 AmE A el AR REe St
Z1AbEIo] MMS v.3.7 o]tK(Grell 5, 1994). 27] %7
© == NCEP (National Centers for Environmental
Prediction)of| 4] A|-&3}=FNL (Final) A}2& AR5}
Rom, A A1 20069 847U EZJ5lo] FTH
7+ (8 3¥ 0000 UTC~8< 104 0000 UTC) MM5
wUs Stk AH o RS 41742 28 AT,
A HA 2d g2 37.7 °N, 124.1 °EE 4072
FotAoF A9 E2FSH= 5B AR 81 km €] 39x35
2 AAst o, 27 km, 9 km, 3 km, 1 km 5~H A=}
E 2= T Y FYl el S sAAA
(one-way nesting) ¥4 o2 w3 T) (Fig. 1).
Al mElgolo] A7 AT MMS 53 A AL§E
T8 =9 27E Table 1o HERH I ol & &01, 8
A& =8 5] 74 ol &= mixed phase schemeE AR

Sk aL(Reisner 5, 1998), 7|18 A5 W =242
MRF PBL parameterization scheme2 ARME-5}$cH
(Hong}Pan, 1996). MM5 Zi=MCIP (Meteorology-
Chemistry Interface Processor, ByunI} Ching,
1999)& £l AhoduiEeF A 9l o7 male] 7]
A 12 AER WekE B Aol Bgelsl
sk ool HF5H 3 km (2AY H9 | km
#24312] (w259 5)o] ths MCIPS S-astaict

Table 1. Summary of the MMS5 configuration

Domain D1 D2 D3 D4 D5

Horizontal grid

. 8lkm 27km 9km 3km [km
spacing

Horizontal grid 39%x35 70%x55 64x58 49x46 61x58

Explicit moisture

scheme Mix phase
Cumulus scheme Grell None
Radiation scheme RRTM
Shallow convective
On
scheme
PBL scheme MRF

222, XAHHEHE AP 2 (BEIS)

AullEskS A5 $36) BEIS (Biogenic Emission
Inventory System) v3.145 ARE-SFIT)E w]=k EPAO)
Al 7iEreE] BEIS ®d2 SMOKE (Sparse Matrix
Operator Kernel Emissions) H|& 2d & A|~E 9] &
BB 62 ydkE| Qi) BEIS v.3.14= 24 ] Canopy
model & Wk o] v ewg wrt Hoks] A
AFstal(Vukovich®} Pierce, 2002), £3] 259
& FFE v|A|= isoprene HiETF Aol glo] Wk
AR BRI E 9 AFRER O o] 8-S F3lf ZHAE
HiES ALtsteith. A vlsoll A= BEISo| &
7hst 230%9] A 2 EXu&E x& (BELD3,
Biogenic Emissions Landcover Database, http://www.
epa.gov/asmdnerl/images/beld3_web.gif) S d|o]E]H|
o] 28} stof AlFskaL Qi

2 oA e mdlpdol et EXuE gl 4
e BHEFY FEF EATEAE EGIS
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(Environmental Geographic Information System,
http://egis.me.go.kr/egis/) 2} A o)A A EsH= A
42} =2 AA= FGIS (Forest Geography Information
System, http:/fgis.foa.go.kr/) & AME5}H oM, A48
iAot FAYA| = BEIS v3. 14004 AIAE gk
(ftp:/ftp.epa.gov/EmisInventory/2002finalnei/biogen
ic_sector_data/)2 ARMESIITE AR EGIS EX|H|
Bag = IRS-1C YAYGAL, Landsat TM A4 G4,
FAA G (1:50,000)= 715 Atz = sko] A|AbE
o $=HFJAE 30 sec (2F 90 m)<Q] 237)] S}=Eo 7
T/ o] Abm= 94 717 1999 ~2001E
S 2 7]20f Y] A5+ USGS Global Land Cover
v.2.0 A7 (YA GAAT7]: 1992 ~1993 ) H o) S
o] Lot} BxnE S e} e Azet
I 9Jtk AFA FGIS AR R 2722 A
o qAsto] ArAA I 24 52 9l8) AR A1
FAEZEA 277 Eo 2 LAFECH 2006 ~2007d

:

RN,
AR el

A 1=

ArcGIS2] shape T} Ao 2 A|ZLE= ST
EGIS EX|9]& 9 FGIS A|ARZE BEIS 2dlof ¢]
2317] ) HA] mojA] 014 4= Q= Ex|u]E
S ABIE (F 2307022 HEkzels sttt
(Table 2). EGIS EX]|3]& 2} 79] 2051} BEIS 125
o] AX|3}YIL, FGIS ARL0] 1753} BEISY] 13
Zo] dAsl= Ax= Rtk MIMS (Multi-scale
Integrated Modeling System, http://www.ie.unc.edu/
cempd/projects/mims/spatial/, Benjey &, 2001) spatial
allocatorE o|-8slo] AzPH AAYZ29L Wl 2 AL}
39t BEIS X222 Normbeis g oA A=A Q]
gtz el A8 wiEAg=E ARgste] 234H (7]

230 C,

QAR 1,000 pmol m sec™) ol A1 9] zpeduf

Z%F (Isoprene, Methanol, Ethane, Propene &

A LAI (Leaf Area Indices)> AKIgtth o=
Tmpbeis T ol Al MM5-MCIPS.2 7]
Ag e 4)eF 1 km AXZHA (RS 5)9] 7)1 Ak=

o]l FEE FGISE= 94, 4+, 9+, 28k 547 (A 10 m 2=, A71, BSEAL 95
AR AT, B 1659 AYOR BREo] ek Wof o7 male] Akl Aol &Y U ARS
E3F e AH vk S AP flal ol ERolA ¢ AY/3%tch
AR XA} 28 vk QIeKZ 5 2008).
Table 2. Mapping of (a) EGIS and (b) FGIS codes to BEIS3 code
(a) EGIS (b) FGIS
EGIS code BEIS3 code FGIS code BEIS3 code
iég g{idsidential a;ea) 8222 urEan C (Conifer forest) USGS evbrdleaf
ndustry area urban . .
130 (Commercial area) USGS urban H (De.mdous forest) USGS decidforest
140 (Leisure area) USGS urban M (Mixed forest) USGS mxforest
150 (Traffic area) USGS urban D (Pine) Pine red
160 (Public facilities area) USGS urban PD (Planted Pine) Pine red
210 (P?ddy field) USGS irrcrop PK (Planted Korean white pine) Pine Swwhite
rchar cropwdlan . . -
310 (Broadleaf forest) USGS decidforest PR (Pitch pine) Pine Pitch
320 (Needle-leaf forest) USGS evbrdleaf Po (Populus) Populus
330 (Mixed forest) USGS mxforest Ca (Chestnut) Castanea
410 (Natural grassland) USGS shrubland Cr (Japanese Cedar) Cedar thuja
420 (Golf course) USGS grassland Co (Japanese cypress) Cedar thuja
430 (Pasture) Pasture PC (Planted conifer forest) USGS_evbrdleaf
510 (Inland marshy) USGS wetwoods PH (Planted decious fi USGS decidforest
610 (Mining area) USGS_sprsbarren (Planted decious forest) decidiores
620 (Bare ground) USGS_sprsbarren LP (P as.ture) Pasture
710 (Inland water) USGS water L (Agricultural land) USGS cropgrass
720 (Ocean water) USGS water W (Water) USGS water

Ak 3 km (&
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2.2.3, 7|2 2 (CMAQ)

2 Ate] o] 71 REE Felel Fr oo
A o] gE+= CMAQ v.4.6 (Community Multiscale
Air Quality model)©|=(Byun¥} Ching, 1999), o] &
DS agste] A isoprene HjEO] @ EF ko] |
A= FEE BrIskleh Hdg 7Tk 8 5 00
UTCollA 84 9 00 UTC7HA| &= F- 4 o], Al
Q1 7o hsiA AU 71 o Ahme 22
AR A} FibR] o] sl RG] 4915
o] MMS-MCIP A7HS AMS8} 9L, 48 A 217}
42539, 54x51 72 LAEIT AR o sl 247 =
o2 olgFlon, mElo] 27| 9 FARA-L coarse
domainof| tjslj 4= EPACIA Algsk= T2t 2¢
=, fine domain®]] &A= coarse domainS nested
downstol Jeisisict meo] ALgH shetulA]
2 CB-1V (387 &4 118, 9671 9] sfehitk-g)olH
(Dodge, 1989; Gery 5, 1989; Carter, 1996) advection
scheme © 2= PPM, =% 9 AZ|giboll= 22t
multiscaleT} eddy scheme-& AME-5}% )

CMAQ =dg 35 QIgh & A= oll= Q19
Z wlj&3F 272 CAPSS (Clean Air Policy Support
System)2} BEIS ®2dl-S £3) A4 F isoprene HjE
Ag7k ol gEgiek 3 Ao BAS Sls) 2714
W =S AART 1) CAPSS ] 21914
EZTto g G143 CASE1Z} 2) CASE19] BEIS9]
isoprene W& F713F CASE2RE FAISHE o,
5 249 mURIE Wi - EAst] Kol
isoprene HjEo] eEF w0 A= FIE HFH L

100

80

60 1

40 -

Emission (tons/day)

20 -

0 -
® 0V$\5\ ® A3 Q0 ¥ 990 8 o a8
ﬁoyhé 0\‘\\4\ c » \: P@? qutx(‘j}\(‘j\[\‘N\ ({“\?qov 6\)‘ P.C?* ibV\: n:()" ((*,V*

(a)

MMS 7|/ dS o]-gsto] Ak 711t 53t 71737
= BASEGLAL, CMAQ th7] 8 REls: o]-8sto] &
FEE EARIGtE wdlY 3 A0E gty 9
3 71 W (71, THA LEF =Y WS
2 o]835}e] I0A (Index Of Agreement)2} RMSE
(Root Mean Square Error)9] A4l 5 414 24
5ot 7129] 79 I0A 7] 0.78, 542 0.63
©% UFERYL, T AEe] RMSEE o 2.5 ojal2 1
W A gro] B ghe A vhofgittn £ 4 9)

0.36, 0442 OFA] = AQE3} v)wstS w, v
2 AR AR ol FF B A
| ARZIU A& B & TSRt 8450l dF T
Al Bz, ol2fRt A EAS EdojA tha A -]
HARHA] Bak Ao Helth ¥ 9FEerl
RMSE glo| 14.97, I0A Z}o] 0.772 et B|w 3]
23] HARSHAL Q= o2 Helth

4

d

it

3.2. isoprene HiEZF AY Za}

WA FEAk (712 30 C, QAR 1,000 pmol m”
sec )oK 2] ApAujEaF A ATES Fig. 20 A48}
Atk BEIS v.3.149]| 4= isoprene, methanol, ethene
o T % 34714 MBEAT LA AR )
15 31 177HA] 9] A uliEE ol Thgk Alofek

Emission (tons/day)

B e S P R
™ SRS ST e e PR

(b)

Fig. 2. Speciated BVOC emissions simulated by the BEIS in the (a) Domain 4 and (b) Domain 5 on 7 August 2006.
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A 2|9 of| gjalj A= isoprene BjZ o] 2F 82 ton day”
(12.5%), methanol®] 56 ton day’ (8.4%), carbon
monoxide”} 28 ton day”' (4.2%)<=0 2 =] LERS
o}, HAR] o) A= isoprene©] 11 ton day” (12.5%),
methanol 7} 8 ton day™ (8.8%), carbon monoxide©| 4
ton day” (4.4%) 0.2 7] WjEEo], F Qo] miE
isoprene©] 7Hg Wo| viEEE= Aoz AP E Sl
o]o} -2 A= isopreneof thet viEA7E 2 &
g (&A= 7729 gC km” he') 2t 2UHE (W12
Al 1852 ¢C km™ hr')o] F4HA 2 %of eafali
7Yzt 42.0%, 23.3%, HARR| oAM= ZFzE 31.7%,
13.0%% G- WA AFA|51AL Q7] gl = A2
t} (Fig. 1).

tddd W A SR EE Qo= dAL
&, 712 22 7)) weh uijE s EE
o] A4 =]=d], BEIS v.3.140| A= A e 2] 2}
HjEFo]l MMS-MCIP S & AL 714 8 AAnE
ARgsto] Al v SR o2 BRIt 2 Ao o

Al vl &E-212] isoprene 2] 72, biogenic E&lpaE

Mo

2 o

el Gere W TR /e, Uit

T =
A AHEAE MRS o 4 Sk Fig. 32
2 <

VA (LAY 5) Holl A ALt

A )
% isoprene M} &) AA|Q EEE e Aow
] isoprene ] Hl&o] A|%HE]o]

U= 50700 LST

I 0.150

! 0.075
0.000

tonsiday

1 a2

(a)

N NS S

-—L 03 o
AR A LY
18 1000 30
—
16 /// \\ Isoprene
/ -
" / M e 800 2
I - ,f(;

Y
AN

Temperature
28

=
=

27

Isoprene (tons/hour)

>
Air temperature (°C)

04 2%

Solar radiation reaching surface (wans/mz)

0 25
12 3 456 7 8 910111213 141516 17 18 19 20 21 22 23 24

Fig. 3. Diurnal variations of isoprene emissions (bar),
temperature (—), and solar radiation (—-) in the
Domain 5 during the episode day.

AArfFe] S71e) oA = 57k & 4= Atk
1100 LSTZHE]+= isoprene®] £71=& (0700~1100
LST =7} 0.26 ton hr'l, 1200 ~1400 LST =7}
0.08 ton hr')o] Zolx|w A UrkegFo] Hxo| thrhe
1200 LST7} Au+ & AJ7F F 21 1400 LST (isoprene
&2k 1.53 ton hr') o] 5 wj&eo] M} fhashe A
= SIS 4= Uitk o] Z2 Ai}= isoprene HijE0]
AAlFo] EFHSIaL 7]20| =2 1200 LSTL} 1500
LST Atolof ZHcfj7} Hrt= A A+t Aol dx|ghck

Fig. 40ll:= isoprene HjEFo] X[th =2 APFE Az}
¢1 1400 LSTE] Fikl 2| (el o 4)7) Fibx]| o
(A 5)oAQ] FIHEEE A XSkt HA &
AHH A 9] isoprene HiETS AHEH, F&E =
T B4 (Z]T) 0.28 ton day™)e} WA F5- (A

! 0.010
0.000

tonsiday 1 »

54

(b)

Fig. 4. The spatial distribution of biogenic isoprene emissions in the (a) Domain 4 and (b) Domain 5 at 1400 LST on 7 August 2006.
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0.19 ton day™), &5 52] (2]t} 0.26 ton day™)ol| ]
2w B3k o5 A9tk T AAe] o
2F Barslal 9lon (Fig. 1), FAR oA 713+
B () 0.03 ton day')o} FHTE] FEI} A%
(] 0.37 ton day™)oll4] 2 go] APFEIQIC) FAL,
AL BRARS: Aot 1A EAA 02 WHe] at
Bl e Al UEE Kol Ao vjEs]
= isoprene 2] o] B]LA A APYH AS 25t

k.

3.3. isoprene HiE0| @EST0| O|x|l= 7|6{= T}

2 A A Y e CMAQ HHly] AuE nigo s
isoprene o] FAA| 8] @ EFrof nX = FFF
of thell Aoz EAe) molth 24417k % il
isoprene HJ|Eo] AAFE 1200 LSTL} 1400 LSTE =
A0 & (Fig. 3 #11) BA519.01, CASE1 7+ CASE2
£ BlaLste] Fig. Sofl AIA5FT T3 viEF 2ol =
QE FEEE AR T2 A7 HEE)
S48 A Y] S8 MMSoA Al vl E =
A el ik

™A 1200 LSTS Ah HH, CASE13} CASE2 &
= WAL 4 27] 2J0] 4 ©F 90 ppb, 2ASHA 60 ppb]
o EEEI] LT, sjEo] Bake] EAIXelS %)
U = A7) o] 2ake] Azl 9AIg &
Ok AT MR A 2 4 glck 293 kg
-2 jsoprene H|ETFo| A% 1400 LSToll&= £3}4
o of] YRt A 7AWt sflEa = 4= QL
whaba] o] AjZtelli= A Alztdlof] vlal] Bt {2 G
oA LEr eE g E 5 AU 53], FoHA <
Q1 ZAA S WIS B x[ Aol 4] 120 ppb ©]/9] a2
T oEo] WAL, AR Aol A= 55 ppb W<
o o&wst Uehgrh melgo] Saugd Feo
o (e 5) B AefolA] 1200 LT w3}
1400 LSTo| 923557} Z7jaks AeS mels,
AR Aol A= 23] AlZte] b ol whet 57t
Hadhs 7ol UEbt o]2fgt A4 1200 LST
o] o] AN oA FF F5F (5 ms'olAPo] &
o gjFellA EHFem o& 9 HEdo we
o] U] dizoll 2xh4 o2 1400 LSTof| ¢
Ao M= A LE2FY, TR FoA ILFE

o

QAo Uehd Ao g Helrk

Fig. 62 A Y9 e &5 = 54& Uelll= di71d
SAY Aibs, tiA, B<re] S7YelA 9] CASEL,
CASE29] @ &5 % AAY w25 AXE Aolct. o

2 Al fAIskaL qlo] the] NOx Hf

0] o AEl= XHOF 1200 LSTO] 1.2 ppb, 1400
LSTe]| 0.4 ppb 2to]7} YRy aL, ¥hH 8<=e]= FAF
A9 W 718 S8 F, isoprene HijETFo] 7P W
2 WEAYQ] 71e] HFol| Y8t Q= AH
©F 1200 LSTo] 2.9 ppb, 1400 LSTS]| 0.5 ppbol| 3l
Fohe 2EF% Zpol7h et 12]al F51A| ¢
of YAk Q= tHAAH-2 viere] =X H o
ooz 3l FE o 9 AyEHY] JFo=
7V =2 0EFETF BAREQIAL, 1200 LSTof| 2|4t
1.4 ppb®] -5 T=2}7} UFEFHITE Al 23] AIAIE 24
o] A} CASE13} CASE29] 9% 2}o]i= 3 ppb o]
Sh2 UERGIL, 285 Weko Lt isoprene B E©]
717 o] Uebd 8<=2] A3l 4] 1200 LSTof| 2|
o 2.9 ppb = 71 & Aol 7k LR, EAA A A
AEx[ ol 4] 1200 LSTof 2t 1.2 ppbE Al A5 Z
7P e FE AE B

Isoprene HET0] LE5 % A5 n]x|= FE=
Heh 2 & o2 A E 7| 98] Fig. 791 1200 LST2}
1400 LSTO] Z; ZAPH isoprene Hl&F} @& 5%
ZHCASE2-CASE) 9] JaAE Uehiislt). X5
I YSO] T Zpo| & Qlaf S A oR
UER 5= 1o} Z9H4 © 2 isoprene v ETFo] W
S5 LEFE A A e Y A4S R
o] ZAA isoprene HiEo] 7] & LEFE Sl
71013 BHlaliek SFA|9t 1200 LSTe] isoprene
HiEo] Zh= Ul 1400 LST Kt} @ &5k 4
5-3%0]2~3 ppb H&= A YEpsith= F 1} isoprene
HjEo] ARt @ E 57t wol S71e AR 52 11
gt 79-0] A2t EA k= o)A isoprene HiE
FHO R @ EFE 0| F7HE Astrof gHAZE Atk
AR E
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Fig. 5. Impact of isoprene emissions on O3 concentrations (ppb) simulated in the CASE1 (without isoprene emissions) and
CASE2 (with isoprene emissions) at 1200 and 1400 LST of the episode day (7 August 2006). DIF denotes the
difference of O3 concentrations at 1200 and 1400 LST between the CASE2 and CASE1 (CASE2-CASE1). A positive
value indicates an increase in the concentration due to isoprene emissions.
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Fig. 6. Time series plot of simulated O; concentrations (ppb, left axis) at three sites of Dae Jeo, Yeon San, and Yongsu-ri in
both CASE1 (—@—) and CASE2 (---A---) during the episode day. The bar for each site represents the difference of O3
concentrations (ppb, right axis) between the CASE2 and CASE1 (CASE2-CASELl).
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