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Abstract

This work investigates the relationship between the sea breeze circulation and ozone concentrations during cold water
events in the southeastern coastal area of the Korean Peninsula, where coastal upwelling frequently occur.

This analysis was performed based on the classification of two categories, such as cold water and non-cold water events,
over the period of 2000-2009. The low air temperature (0.5C), low SST (57C) and the wind direction(southerly) are the
features of the cold water events in the Southeastern coastal area. Moreover, ozone concentrations in the cases of the sea breeze
circulation and cold water events were significantly lower (below 30 ppb) than those (70~100 ppb) in the non-clod water
events, because of the low air temperature (10~20C) and high wind speed (3 ~5 m/s) around the southeastern coastal area.
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Fig. 1. The NOAA satellite image of SST on the southeast
coast of Korea on June 24, 2005. The SST around
the coastal area is below 20C due to cold water
events.
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Fig. 2. The location of observation sites. (a) Three automatic weather stations along the southeastern coastal Korea. (b)
Three meteorological monitoring sites (Ulsan (A), Ulgi (B), and Gongdan (C)), four air quality monitoring sites
(Daesong (120), Seongnam (121), Bugok (122), and Yeocheon (123)), and one coastal oceanographic data station

(Ulgi (12)) in the Ulgi coastal area.
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Table 1. Configuration for case studies
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Case studies Features of SST
® No cold water event
iif"rge ;8316‘”““ event(BF1) ® Distribution of high SST
Case 1 &% ® [ow SST gradient
Cold water event(PS1) ® Cold water event & sea-land breeze
Aug 14, 2006 ® High SST gradient due to low SST in coastal area
® No cold water event
pefore cold water event(Br2) ® Distribution of high SST
Case 2 ’ ® Low SST gradient
Cold water event(PS2) ® Cold water event & sea-land breeze
Aug 8, 2008 ® High SST gradient due to low SST in coastal area
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Table 2. Frequency of days when cold water events occurred
at each coastal oceanographic data station from
June to August during 2000-2009

Station

Month Gampo Ulgi Gijang
6 15 22 16
7 78 124 119
8 44 61 62
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Fig. 3. (a) The SST and (b) the temperature monthly averaged during cold water and non-cold water events.
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Table 3. Hourly mean « and v components during cold water and non-cold water events at Gampo, Ulgi and Gijang stations,

respectively
Cold water events Non-cold water events
Station LST
u (m/s) v (m/s) u (m/s) v (m/s)

3 0.4 0.1 0.3 -0.8

0.3 -0.1 0.3 -0.9

-0.1 0.6 -0.2 -0.4

Gampo 12 -0.4 1.3 -0.6 0.3

15 -0.2 1.5 -0.6 0.3

18 0.0 0.9 -0.2 -0.1

21 0.3 -0.1 0.3 -0.6

24 0.4 0.0 0.3 -0.7

3 0.8 0.6 0.2 -0.2

0.7 0.5 0.2 -0.2

0.5 0.7 -0.1 -0.1

Ulgi 12 0.7 0.9 0.0 0.2

15 1.0 1.1 0.2 0.3

18 1.0 1.1 0.3 0.2

21 0.8 0.7 0.3 0.0

24 0.8 0.6 0.3 -0.1

3 0.3 0.5 0.3 -0.5

0.2 0.5 0.2 -0.6

-0.2 0.8 -0.3 -0.6

Gijang 12 -0.6 1.2 -1.2 0.0

15 -0.6 1.6 -1.0 0.2

18 -0.2 1.0 -0.3 -0.2

21 0.3 0.5 0.2 -0.5

24 0.3 0.4 0.3 -0.5
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3.2, 4 LMt SHE S8l S
& AR ol depl] T} iFee] A%

B350 )8l BF1, BF22} PS1, PS29] 3%
SR 7o) sk ulEk el 0.2
WA BF(1, 2)2} PS(1, 2)9] SST 4-84-& Lpehy
o] SST B3 7o) Alw] ki gkTi(Fig, 5). 0] Afe= =
YoAkahshelo] ) NOAA 9140 2ie] Alauke of
3o WA (S, 59, 9, W WS S A
2t Zolch. A WA A=A BFIZ} PS1) 452
SST &35 Fig. 5(a, b)of] YERSITE BF12] 739
NOAA 14 o]u] 2|2 2 &7] 1gts} letoll A oF 10
km EoJZ 3£2] SST=20~22CE 1 2}o]7}2TC Y

QJojck 13} PS19] - SST &3 2}o|7} 10 C=E
TR} Aol A 27} ol Wt 7t A4 = e
2 9k 4 glck. o2} Bl io] APYA) TEdolA] 57
E 7o} 719 SST= 242 16.5C, 21.0CE 7=
Q] SST7F R H T 3 HQkth o7 A= L
A QAT o] Z9-] Warths Fol Adks whet W
e} Zhrofl A 13 2EEHUAL, 15Ul &7
(16.9C)E AA 16 717122 C)ofl A 2B =k
whEbA, A A AEle] Wtk el A Azl
=71, 717 AekE whet 33 A2, FAlSol sk
SFsH 3Rk B e toidRel ofs
ARt Abelol). 1B R PS1o)A] X[&4 31 FAlFol
ofye} St 2 siFedhe ST Qe



Latitude (N)

L
2 e 1 "J

2 ¥
.-“;ﬁe 9

: ' . ' ) % EE
48 B I“f ? \AP T T T : \. -
1286 1288 129 129.2 1294 1296 129.8
Longitude (E)

3610
35 81
3561

35420k

Latitude (N)

B2kg’

35 54

34 g 2E X

Ve .

1286 1288 129 120.

21294 1296 1298
Longitude (E)

Latitude (N)

351 247

TR o s
128.6 1288 129 1202 120.4 129.6 129.8

(d)
364 ©
35.84
g 3561
z k- P
2 B v
= :
— S
352z \
o 2
g v ¢ 7
1286 1288 129 1292 1294 1296 1298
Longitude (E)

Fig. 5. The spatial distribution of the observed SST in (a) BF1, (b) BF2, (c) PS1, and (d) PS2.

ol9ict.
7 WA AR o] BF29} PS29] SST 2= vt
ZtiFig. 5(c, d)). BF22] SSTO| m45-2 FajAtel 4

O} L5 Afolof| A LERS SST 2t2 S 435+ A}
16~20TC9] Hx7} Yepgtt o]z 799 B+
SST(Fig. 3(a))2} YA|gtct. HHH PS2(Fig. 5(d)= &

7] A%k 717kolell A SST7F A4 o shd o] F/dH
O 24 W ALMLe] SSTAFo] 7} B Zitt. o Al ] 1
= 8 4o 71H(154°C), &71(18.00) & 717
oA Wt 7h UERR AL, 84 6ol &71(15.5C)2F
717175 C)oll A 22} W2 SST "5 Uehd] &7]
oM WS ol FUh ol F 89 TUo= HE, &
71, 714 B 220] 20T ol 7S =M W



268 AEE - ol -
7k AEshe BSolgick oA Wt 2
of 7= 89 6912 okl Fabg Al Al Fim
sgho] wrekso] Yoheh SERT BA EAske

AR o] qdct

o2 7k Al de] sigshe 7S Bk
CHFig. 6). A 3 A AF| G2l BF19] -9, Al A
A5 7 WSl A3 e &4t Xl%‘dﬂ Pé Nikly
off Ax3l U= &71 A Hoff 7]20] Z42435.1C
(1200 LST), 31.7°C(1300 LST)& 1 2}o]7} 2k 3°C
£ e SITKFig. 6(a). W5th7} @EEt PSI(Fig.
6b))2 71 detell 9218k 27123l Al Zdf 7]&0]
28.4°C(1000 LST)0|Qa, 7} W& ot 91x|3t &

36

34 1

32 4

30

28 +

26 1

Temperature (C)

—o— Ulsan
—=— Ulgi
22 A —a— Gongdan

24 1

20

10 12 14 16 18 20 22 24
Time (LST)

0 2 4 6 8

36

34

32 4

30

28 +

26 A

Temperature (C)

—0— Ulsan
—=— Ulgi
22 | —4— Gongdan

24

20

10 12 14 16 18 20 22 24
Time (LST)

0 2 4 6 8

Ab ol A 33.1C(1100 LST) 2.2 = A3 Aol 9]
7]22t0|7F itk o] 718 Afol= BF19] Al Kt} Atk
BF2 QA = 2|7 9] Ff] 7]20] 30°C7} @& Yo
A} A9kl 2712k =l Skl A 2 710 2+
7+ 31.9°C8} 33.8C=2 7]&xjo|7} 2 CHT} Zopch
(Fig. 6(c)). ¥ PS2+=, 53] &7] 725 2t 7]20]
25.7°C(1200 LST) |31z, ¢AQkoflA] thax Hojdl &
Abol| A= Z 29.2°C(1100 LST)S 712319tk =,
PS20 4 W E-a 7] 7] 22tol= 3.5CE BF29)

A Hr}h Ak ageg Wit Aol PS1at PS2
=BF13} BF2 Er} A # 3 9] 7]&0] B ¢ Wto
], 53] ¢1gtoll Zp7to] f1AI8) 3= =71 A1Hol o

PS1 b
36 (b)

34 A

32 A

T)

30 A

28 A

26 A

Temperature (

—O0— Ulsan
—=— Ulgi
—a— Gongdan

24 A

22 A

20

10 12 14 16 18 20 22 24
Time (LST)

0 2 4 6 8

PS2 d
36 (d

—0— Ulsan
—a— Ulgi
—— Gongdan

34 A

32

T)

30 A

28 A

26 A

Temperature (

24 1

22 A

20

10 12 14 16 18 20 22 24
Time (LST)

0 2 4 6 8

Fig. 6. Time series of the temperature for (a) BF1, (b) PS1, (c) BF2 and (d) PS2 at 3 stations.



357

FPS13} PS20)4 4=
} Vel 20 e

I

Fgh ool A

35.61

35.5q

Latitude (N)

35.44

35.34
129.2 129.3

Longitude (E)

357

1294

129.5

35.64

35.5q

Latitude (N)

35.49

35.34

1292 129.3
Longitude (E)

10

1294

20

1295

@)

Latitude (N)

Latitude (N)

g HFLTY 0 FEE AT 269
A ETE, 7] oA 0900 LSTold Aol

35.7

35.64

35.51

35.49

35.34

35.7

OF2~3 m/s©] BEFO 2 ATElo] 3)Fo] ekt
oI ol el ek, shstos 1200
LSTo] 4R Eastsich. 0|9} bl 22 0900

(b)

1292 129.3 1294 1295 1296
Longitude (E)

(d)

35.64

35.57

35.44

35.34

1292 129.3 1294 129.5 1296
Longitude (E)

90 ppb 1 mfs

Fig. 7. Variation of wind vectors (arrow, m/s) and ozone concentrations (black circle, ppb) observed at 3 meteorological and 4
air quality monitoring sites at (a) 0900 LST, (b) 1200 LST, (c¢) 1500 LST, and (d) 1800 LST in BF1, with the SST(C)

on August 8, 2006.



270

LSTol| A 2| Ao H 20 ppbo] 2Tk 24_(;)_7]. w7}
9F0 oAk} Tk oA ¢k 34T o] o 7]Lo
2 AT, 2 m/s 03] oF3) Rl o =)
ShARS AAAIFITE T A3} Fig. 2(b)oll Al BAIFE H
51} oAHEoll A 2E0] 80~100 ppb= F715F3L
CHFig. 7(b)). &AM B8 3= 1800 LSTe] 2

(@)

357

35.6

35.51

Latitude (N)
Latitude (N)

35.44

35.34

1292 129.3 129.4

Longitude (E)

129.5 129.6

(c)
357

35.61

35.54

Latitude (N)
Latitude (N)

35.44

35.34
1292

129.3
Longitude (E)

1294 1295 129.6

A EE -+ o]

I:I
2 A

35.7

35.6

w
o
3]

35.4

35.34

35.7

35.64

35.51

35.4

35.34

- olghe

mso] oFek 8F0.7 AskE gl ot Freld o
3 3 misS] WEES Uerglh ol 0 EE
A e 71T FHY FEES YEOR 02
SHARAIA o|Flseh OF 20~40 ppb O 7 T wrob

A= HEg-E HelthFig. 7(d)).
W7} 2t PS1(Fig. 8)2 49, H5-52] 3

(b)

129.2 129.3 129.4

Longitude (E)

129.5 129.6

(d)

129.2 129.3

129.4
Longitude (E)

10

129.5 129.6

90 ppb 1 mls

Fig. 8. Same as in Fig. 7, except for PS1 with the SST(C) on August 14, 2006.



Y] Gl

-2 FEH0800 LST)2t 24K1000 LST) -2 2535}
et 12l sE-2 F A -olA 72 3.3 mise} 3.5
m/s2A] 1200 LSTol| E3}alt] 4~5 A|7F 2] 4%|9)

E}- TS =2 AR G502 fAIHAA, &
2 S 5F £ o7 Q% E3FHSIE H 9k 0900
LST, 9wl |0~30 ppbE BF13} H|&3E 222
0900 LST (@)
357
35 61
3 3
8 355 2
= =
= G
- -
354
353
1292 1293 1294 1295
Longitude (E)
1500 LST ()
357
35 61
z z
8 355 2
= 2
= ®
- -
354
353

1293 1294 1295

Longitude (E)

1292 1296

ofet S ETH 9 E5w o) Al AT 271
121thFig. 8(a)). 1200 LST o]0 7].20] 30T

o (&AL Tz A5ste] e.&o] F4%7] 4191
o} 92wyl AR Yelts 1200~1500 LST
o] e l= OF 40~60 ppb ©]2ThFig. 8 (b, c)). g
ARG GFE 2ES YRR SEAA s
Z} AFoA o] AZEETE 10~20 ppb= HobHltt

1200 LST (b)
357
3561
—%‘L_E.
35.5]
35 4
35.3]
1292 1293 1294 1295 1296
Longitude (E)
1800 LST (d)
357
SST(T)
3561
35 54
35.4]
14
B3I ‘ ‘ ‘ 12
1292 1293 1294 1295 1296
10

Longitude (E)

-
1 mss

Fig. 9. Same as in Fig. 7, except for BF2 with the SST('C) on July 31, 2008.



272 A& - ol - B - 0|3k
(Fig. 8(d)). HE2E Helou, 3A7E Foll= 2719k seo] 91A]5)
7 WA AR LSl BF2(Fig. 9)= =a(5s, =4 U= X8 g5, o, F-sollA 2l 100 ppb
Z)ol A AFollA 1200 LST7HA] yeytth o] 5 2 o] 4A3] F7tskIthFig. 9(0)) o|FA #=A
2 1500 LSTo]| Ftoll A 3.7 m/s2] Ha5o2 3 Z718t 5= 1200~1500 LST2] 422 7].2-0] ¢l
FEglom, o] Frh} itoll A 2~3 m/is= Al = Al8-stH(Fig. 6(c)). ETFP %EH g A
FAE IR &% == 1200 LSTOl Hat 20 ppb2] o] B B ulgto 2 0|5t x2lo] .20 LS
0900 LST (a) 1200 LST (b)
35.7 35.7
35.6 35,6
=3 g
2 355 3 355
2 =
T T
- -
35.4 35.4
35.3 35.3
1292 1293 1294 1295 1296 1292 1293 1294 1295
Longitude (E) Longitude (E)
1500 LST (C) 1800 LT
35.7 35.7
35,6 35,6
z =3
2 355 2 355
= =
k5 T
- |
35.4 35.4
35.3 35.3 12
1293 1294 1295 1296 1292 1293 1294 1295
Longitude (E) Longitude (E) 10
-o000@ .

-

10 20 30 40 50 60 90 ppb 1ms

Fig. 10. Same as in Fig. 9, except for PS2 with the SST(C) on August 6, 2008.



I B gre] Yo gl

Wallate] g AlLIg Al A-elA =7t =2 A
DA s HER $ekFig. 6(d). ofe]l Hlsf
PS2(Fig. 10)2] 7%, %2 0900 LSToj| F-choflA] 2
m/s 50| LielL} BF2 R} 27 gjo] AR
th 1200 ~1500 LSTOJ= 4~5 m/s o]Afe] WHEso)
sgo] Atz Fohs Fasieiet o212 BF29] 3
T THET AR A o7, 0|5 1800 LSToll= H5%
O 2 v oY T2 3 m/is o F o' s &
o] gt Aol PS29] eEFEe= 0900~
1200 LSTo|| BF29] 423} v]2=51¢ict. 12|u} BF2
9} =] 1500 LSTol| % @5 5w o ol 571 ¢t
o} 40 ppb 0]}0] ALk, 0|31 PS2] Y AIZHESE 4}
o vhe 7]207 Q3| ez2g4o] ofzjflY]

Lolnf, T8} 1200~1800 LST £t 4 m/s o]4}<]
5 AL e uigte] eES WRoR Esto]
S37] dizelch
4. 2 E

@5 Aol Uefhs SST HstaA Y4
A} olZl o= Q1% S+FR =eke] JIFe A5t
Ack Yt S 5 69 ~8Y FF LpEl
1, 115 790l 7P HRBIGTE Eokeh TSl
2104 591 271994 At 2092 714 gk
£3], 2005132 HLE 2] 5o)A] 303] o]Fo g WIRF|
FdstRom, 79 o)A} A& 7|7ke Upeht s
7k 7 e o ol ek Wt i ael] o7t 7]
ApskE Ake s 7] s Y] Hy et vyl
BREto] Al A-GFE, €71, 7170l 242 2ARS)H
ek 2 Ank Yo 717l SSTF At $1¢]
7]&0] shohe Hge HRlal, Wl 1 IAY-ua Ay
717k} SSTS} 7] 2:2k0]7} 242k 5T} 0.5°C o ek
TR BFRre] Wk FEIRh Afo| & Hof W) i
AT mo] FEE oI, WYY Ik WA
2H59r4~5 m/s O] 5 AlY-S VeIt

Yt oz QIR St =8ke] JE 1|
o1l Al Y A4S AAIRE 23} BF12} BF2oj 4] SST
LB 15~20C Hwe] BEE ¥ork 1231, 30T
opFom A5 7123t 1~3 mise] ot WEFL
LEFEE 70~100 ppb7HA] S7HA7IH, HiSE2

=i/

e LEE ] Al A 273

HEdsoe A 22 555 Ak 205 1
%t} 3HA|uk PS13} PS22] 79 SST= oF 10~20C
82 SST A=s Yepileh 12 W 7o
LE FEE WAL At73~5 m/s 9] ARt 52
LES YELOE A =2 25714 30 ppb ©]
ste] H ke g Ao B U

o|ZA At Wl WYL R AboA 2 7]
I Z7HE 52 A & FAo FFE Uk
aE=E AQtellA Ut ofe] 244 29 L
Hot= Zlo] A7 E Aishe Aol Egol H
af AL SFo R AP viEska 7| 2S 1
gk o s aisto] tf7|ehy Fatol A T EEt
gt A7} EEE]|ojop & o]t}

ZMel 2
o] =2 2013Y % AR WL/ 5R) 0] A

02 FEATATE] AL ol e AT}
(No. 2012R1A1A3014517).

b o

o
o
rat

Kim, C. H., Kim, G., 1983, Characteristics and origin of
the cold water mass along the east coast of Korea, J.
Oceanol. Soc. Korea, 18(1), 73-83.

Franchito, S. H., Oda, T. O., Rao, V. B., Kayano, M. T.,
2008, Interaction between coastal upwelling and
local winds at Cabo Frio, Brazil: an observational
study, J. Appl. Meteor. Climatol., 47(6), 1590-1598.

Mizzi, A. P., Pielke, R. A., 1984, A numerical study of
the mesoscale atmospheric circulation observed
during a coastal upwelling event on 23 August,
1972, Part I: Sensitivity studies, Mon. Wea. Rev.,
112, 76-90.

Lee, C. J., Na, J. Y., 1985, Structure of Upwelling off
the Southeast Coast of Korea, J. Oceanol. Soc.
Korea, 20(3), 6-19.

Lee, J. C., 1983, Variations of Sea Level and Sea
Surface Temperature Associated with Wind -
Induced Upwelling in the Southeast Coast of Korea
in Summer, J. Oceanol. Soc. Korea, 18(2), 149-160.

Lee, K. B., 1978, Study on the coastal cold ater near



274 A HL - ol gt

Ulsan, J. Oceanol. Soc. Korea, 13(2), 5-10.

Suh, Y. S., Hwang, J. D., 2005, Study on the Cold Mass
Occurrence in the Eastern Coast of the Korean
Peninsula in Summer, J. Environ. Sci., 14(10), 945-
953.

Woodson, C. B., Eerkes-Medrano, D. 1., Flores-Morales,
A., Foley, M. M., Henkel, S. K., Hessing-Lewis, M.,

218 - 0|3k

(¢]

H

Jacinto, D., Needles, L., Nishizaki, M. T., O’Leary,
J., Ostrandera, C. E., Pespeni, M., Schwager, K. B.,
Tyburczy, J. A., Weersing, K. A., Kirincich, A. R,
Barth, J. A., McManus, M. A., Washburn, L., 2007,
Local diurnal upwelling driven by sea breezes in
northern Monterey Bay, Cont. Shelf Res. 27,
2289-2302.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


