5538 5 3 0 NI Vol. 38 No. 3
2014 4E5 Chinese Journal of Atmospheric Sciences May 2014

g, FIRE. 2014, 20 CMIPS ¥ PYAS i AR UL A0 & Z AR BRR % [J]. KAREE, 38 (3): 453468, doi:10.3878/).issn.1006-9895.2013.
13180. Jin Chenxi, Zhou Tianjun. 2014. Analysis of the interannual variations of the East Asian winter monsoon simulation by four CMIP5 GCMs [J].
Chinese Journal of Atmospheric Sciences (in Chinese), 38 (3): 453-468.

2N CMIP5 #1044 2 A 1l
BT R EREFRT R

AEK BXRE

1o BRI ST K UR S RURVIT P 725 BB 5 T S5 0% (LASG), I3 100029
2 PR BB AR, T 100049
3 PR R BRSO, LB 100029

B E AXWETHESM “EEBAEALRIR” (CMIPS) 1A KSHHES (Bl FGOALS-g2.
FGOALS-s2, BCC-CSM1-1, BNU-ESM K5 #A) 7EMIMHEFRINS) T, WARWAZFER (EAWM) SAESHERR
RIS . SRR, RS L, WAMERYEIHENT EAWM SREHRRASL CEHRKEE R
ik (SHD. BUR AR S fmdb . i s R AR R P, Fot 2 m AR 500 hPa /5337 (145
WA TG, PUAMS AR 45 55 P AT ORI 25 (R AE 58 RBCHRIL 51 0.99, FEEFRAER I, 4% A WAL AL
X (30°N~60°N, 100°E~140°E) FIZ4FFEBEHLX (0°~30°N, 100°E~140°E) f 2 m "< HEAT 2056 IE AT BB
fi (EOF), MR E:SHIE, 4HREW, AT, PIAMBET 2 m A — 8BS (Ffk “dbifm” )
(2 ) A A AR RS T, {H U BNU-ESM Ref8 54 F I L6 W 1 AF B A8 28, JLASCHRL IR BsF [V 7 2] 5 00
IIAE IS RECH 0.69, PUASBL I BBl MM 3.1 a =5 A, {0145 FGOALS-s2 il BNU-ESM fgifsl t i
Wby 2.5 a F M ERV M, AT AT m A F AT I R AR v 28 — B (AR “ Al )
RFIE, Forp FGOALS-g2, FGOALS-s2 fll BNU-ESM [W£Ea b4 1545, {H R BNU-ESM ) 30 7 4L
h25af3.1afETRAM. HLEAHTEY, FGOALS-g2. FGOALS-s2, BNU-ESM =AM b4 B LI 3E A 72
T RAIE, [RIB X F ¥ B s AU BE ), 1 BCC-CSMI1-1 IR e 4% IR =il )R SUiE, 143 BCC-CSMI-1
X} A B TR A . LI Y AR ) 25 SR — BRI AL (AO) Hb#isY PC1 R B MG,

kT SH.
EEE RTAZER ENSO Abhiss) 4EBrA R
XEHES 1006-9895(2014)03-0453-16 HESES P46l XEkFRIZES A

doi:10.3878/j.issn.1006-9895.2013.13180

Analysis of the Interannual Variations of the East Asian Winter Monsoon
Simulation by Four CMIP5 GCMs

JIN Chenxi"? and ZHOU Tianjun"’

1 State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics, Institute of Atmospheric Physics,
Chinese Academy of Sciences, Beijing 100029

2 Graduate University of the Chinese Academy of Sciences, Beijing 100049

3 Climate Change Research Center, Chinese Academy of Sciences, Beijing 100029

Abstract This study evaluates simulations of the interannual variations of the East Asian Winter Monsoon (EAWM) in

B 2013-05-20, 2013-11-20 W& EHi
BB EEAHTFEREIESIE 41125017, ER2E R0 G SRS I XDA05110300
fEEEN SR, 5, 1989 4R A, WLl FTAFSEBIUIISL. E-mail: jinecx@mail.iap.ac.cn



454

PN S

Chinese Journal of Atmospheric Sciences

four general circulation models (GCMs) that participated in the Couple Model Intercomparison Project 5 (CMIPS5). The
results indicate that all models can reasonably reproduce the high- and low-level circulation fields including the Siberian
High (SH), Aleutian low, near surface wind and mid- to upper-level East Asian (EA) major trough, and
upper-tropospheric EA jet. The interannual variability modes are identified by performing separate empirical orthogonal
Function (EOF) analyses of the temperature 2 m over the northern domain (30°N-60°N, 100°E-140°E) and the southern
domain (0°-30°N, 100°E-140°E). For the northern mode, all four models effectively capture the spatial features.
However, only the Beijing Normal University—Earth System Model (BNU-ESM) reasonably simulates the temporal
characteristics; the first principal component (PC1) correlation coefficient between the BNU-ESM and National Centers
for Environmental Prediction/U.S. Department of Energy Reanalysis II (NCEP-DOE 1I) is 0.69. For the southern mode,
the first two EOF modes in all models correlate strongly with the observed first leading EOF mode (EOF1), which
indicates that the simulated first two modes together explain the observed characteristics of the first mode. The general
skills of the grid-point version 2 Flexible Global Ocean—Atmosphere—Land System model (FGOALS-g2), the version 2
FGOALS spectral model (FGOALS-s2), and BNU-ESM in the simulation of the southern modes are high, which is
mainly attributed to the successful simulation of the Philippine Sea anticyclone associated with El Nifio forcing. However,
version 1.1 of the Beijing Climate Center Climate System Model (BCC-CSM1-1) fails to capture the interannual
variations of the southern mode and the Philippine Sea anticyclone. Both the observation and the simulations show that
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the northern mode correlates significantly with Arctic Oscillation (AO).
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Table 1 Summary of names, horizontal resolutions of 4 Chinese CMIP5 models used in this study
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BCC-CSM1-1 BCC/CMA BCC_AGCM2.1 T42,126 Xinetal. (2013)
BNU-ESM GCESS/BNU CAM3.5 T42, 126 http://esg.bnu.edu.cn/BNU_ESM_webs/htmls/index.html
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Fig. 1 (a) SLP (contours, hPa), 2 m temperature (shadings, °C), and 850 hPa winds (vectors, m s ') and (b) 500 hPa geopotential height (contours, dagpm),

winds (vectors, m s ), and precipitation rate (shadings, mm d ') during boreal winter (DJF) averaged from 1979 to 2008 based on NCEP-DOE II data. “A” and

“C” denote anticyclonic and cyclonic circulations, respectively. The boxed area indicates the East Asian winter monsoon (EAWM) domain
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Fig. 2 (a) SLP (hPa), (b) 500 hPa geopotential height (dagpm), (c) 2 m temperature (°C), (d) precipitation rate (mm d"), (¢) 850 hPa winds (m s "), (f) 500
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Fig. 4 (a—e) Spatial pattern of the first EOF modes of the winter mean 2 m air temperature (°C) in the northern EAWM domain (30°N-60°N, 100°E—140°E).

(f-j) As (a—e), but for the southern EAWM) domain (0°-30°N, 100°E-140°E). (k—0) As (f-j), but for the second EOF modes. The data have been filtered

through 8-year high-pass filter
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Table 2
models principal component (PC1, PC2) and NCEP-DOE II
data principal component (PC1) (TCC1, TCC2), the spatial

The time correlation coefficients between 4

correlation coefficients between 4 models EOF1, EOF2 and
NCEP-DOE II data EOF1 (PCC1, PCC2), and general skill
scores (SKILL-N, SKILL-S). Bold numbers are statistically

significant at the 5% level based on the Student ¢ test
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A PpCCl 0.50 0.82 0.85 0.76 0.79
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Table 3 The time correlation coefficient between Nifio3.4
Index and PC1 from the observation and models, the PC1
from the models is gotten by regression of the model results
on the observed EOF1 pattern (bold numbers are
statistically significant at the 5% level based on the Student
t test)
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Table 4 The time correlation coefficients between Nifi03.4
Index and 4 models PC1, PC2 (bold numbers are
statistically significant at the 5% level based on the Student
t test)
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Nifio3.4 index (The dotted regions are statistically significant at the 5% level based on the Student ¢ test)
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Fig. 8 Regression coefficients of the DJF Nifio3.4 index with respect to 850-hPa meridional wind (EA-V, m s ') and 2-m temperature (EA-T, °C) averaged in
East Asia (15°N-30°N, 110°E~130°E), 2-m air temperature averaged in the western Pacific (0°-20°N, 130°E-160°E) (WP-T, °C), SLP averaged in Philippine
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Table 5 The time correlation coefficients between PC1
(NCEP-DOE II data and 4 models) and AO index
(NCEP-DOE 1II data and 4 models), between PC1
(NCEP-DOE 1II data and 4 models) and SH index
(NCEP-DOE 1II data and 4 models), all the indices have
been filtered through 8-year high-pass filter. Bold numbers
are statistically significant at the 1% level based on the
Student ¢ test
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PCI1-S 0.18 —-0.49 0.06 0.34 0.57

SHI  PCI-N 0.32 0.42 0.33 0.26 0.13
PCI1-S 0.46 0.34 0.30 —-0.47 0.19
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Fig. 9 Regression coefficients of the DJF (a—e) 200 hPa zonal wind (m s ), (fj) 500 hPa geopotential height (dagpm) and 2-m temperature (°C) with respect

to the AO index (The dotted regions are statistically significant at the 5% level based on the Student ¢ test)



3 1 BIRMESE: 2N CMIPS B DY i R A U AR WA R AR e
No.3  JIN Chenxi et al. Analysis of the Interannual Variations of the East Asian Winter Monsoon Simulation by Four ... 467

4 #ig

Ak FGOALS-g2. FGOALS-s2. BCC-
CSM1-1. BNU-ESM Ui AMIP R4e4s 5
NCEP-DOE II ZRHIAT LLEE, AR 4T SRS
F12 m AR IS AR AE AN T T, SR %% T DY
AMEAE AR A ZE X AL RE s, 0B 7 52 i
EAWM 4FEBRARS LI, FZL5 R

(1) FERWATRAES b, DA AR
KM SRR B 8w, IRE G
62/t (S 1 =Y A SO (= S SO (3 7= S W
FE R KA, PR SR E RN IRR RS, L
2 m ASURFI R B K AN EEER R B ER HPIAS
PR A 2R 0 42 XU DX 45 4 B o AL o A7 — L
TN ZE S, AL G TR ) B e 2 m AL A
500 hPa /=, 5O 2% [ AH ¢ R A 0.99,
B MRZELE 0.1 Aoy BRSO ALk (1) g~ T
K 500 hPa &6 a) XURN 850 hPa £F [r) JX, 55 000 i)
M REN 0.95 oA, WITHRARZESE 04 /&
iy FERIOR— R/ 850 hPa £ [f] X, 500 hPa £
Ir) ARITREE 7K, 5 W00 1) 2 TR A DG R EUAE 0.8 ZAa, 34
TR ZELE 0.7 id o

(2) XA (0°~30°N, 100°E~140°E)
MIAEHES (30°N~60°N, 100°E~140°E) £ 2 m i
I3 AT L5 E AT R A S i (BOF), $ L = S
A (EOF1 #1 PC1)o 7EARWALHHX, DU
2 m i EOF1 HAR S BT, HXFR PCL &
B Z AAEEA 2K 2251, Horh BNU-ESM £
W, S5 PCL AR5k 0.69, Hifh=
AR A, BRI 5% 8 B E AR .
TEAR N S i DX, ABE SR P i 5 > F2 B 3 ]
T A 55— B 4R AE, B BCC-CSMI-1 4, H
i =AM ZR AR TR

(3) FGOALS-g2. FGOALS-s2 #I BNU-ESM
ARG B IR R SO, AN =
AR AR B A H X 2 m AU I 2 A A R A
WIS i, T BCC-CSMI-1 WA fE A7 25 i B0 3E
FEHE N, X AR W R X 2 m AR A AR
AERRAU R T AR, $60] ENSO 3 SE4 5= )
SFESE I EAWM g 35 i X

(4) W5 PUAS B 2 R — SR B A0 b
A PCL W AHOC, #UIRE R =T SH 56
B PCI 555, Hil] AO AJLAE#:5% M) EAWM b

ML . H A TAER B AO N KA RS, Xt
SUARRE T RO AR b S R A S WL A S A v »
IS PCT E A ORBARIX — I 5

SEZHL (References)

Bao Qing, Lin Pengfei, Zhou Tianjun, et al. 2013. The flexible global
ocean-atmosphere-land system model, spectral version: FGOALS-s2 [J].
Adv. Atmos. Sci., 30 (3): 561-576.

Chang C P, Wang Zhuo, Ju Jianhua, et al. 2004. On the relationship between
western maritime continent monsoon rainfall and ENSO during northern
winter [J]. J. Climate, 17 (3): 665-672.

Chang C P, Harr P, Chen H J. 2005. Synoptic disturbances over the
equatorial South China Sea and western maritime continent during boreal
winter [J]. Mon. Wea. Rev., 133 (3): 489-503.

Chen Wen, Graf H F, Huang Ronghui. 2000. The interannual variability of
East Asian winter monsoon and its relation to the summer monsoon [J].
Adv. Atmos. Sci., 17 (1): 48-60

Ding Yihui. 1994. Monsoons over China [M]. Dordrecht, Boston, London:
Kluwer Academic Publishers, 419pp.

TR, FFER. 2007, AN DA AR COnk r b X il JRE R K A I
WIBSILLEL [J]. KR, 31 (5): 805-814. Feng I M, Fu C B. 2007.
Intercomparison of long-term simulations of temperature and
precipitation over China by different regional climate models [J]. Chinese
J. Atmos. Sci. (in Chinese), 31 (5): 805-814.

Gao Xuejie, Shi Ying, Zhang Dongfeng, et al. 2012. Uncertainties in
monsoon precipitation projections over China: Results from two
high-resolution RCM simulations [J]. Climate Res., 52: 213-226.

Gill A E. 1980. Some simple solutions for heat-induced tropical circulation
[J]. Quart. J. Roy. Meteor. Soc., 106 (449): 447-462.

Gong DY, Wang S W, Zhu J H. 2001. East Asian winter monsoon and Arctic
oscillation [J]. Geophys. Res. Lett., 28 (10): 2073-2076.

He Shengping, Wang Huijun. 2012. Analysis of the decadal and interdecadal
variations of the East Asian winter monsoon as simulated by 20 coupled
models in IPCC AR4 [J]. Acta Meteorologica Sinica, 26 (4): 476-488.

Huang Ronghui, Zhou Liantong, Chen Wen. 2003. The progresses of recent
studies on the variabilities of the East Asian monsoon and their causes [J].
Adv. Atmos. Sci., 20 (1): 55-69.

Huang Ronghui, Chen Jilong, Wang Lin, et al. 2012. Characteristics,
processes, and causes of the spatio-temporal variabilities of the East Asian
monsoon system [J]. Adv. Atmos. Sci., 29 (5): 910-942.

Jiang Dabang, Wang Huijun, Lang Xianmei. 2005. Evaluation of East Asian
climatology as simulated by seven coupled models [J]. Adv. Atmos. Sci.,
22 (4): 479-495.

Kanamitsu M, Ebisuzaki W, Woollen J, et al. 2002. NCEP-DOE AMIP- I
reanalysis (R—2) [J]. Bull. Amer. Meteor. Soc., 83 (11): 1631-1643.

Lau N C, Nath M J. 2006. ENSO modulation of the interannual and
intraseasonal variability of the East Asian monsoon—A model study [J]. J.
Climate, 19 (18): 4508-4530.

Lee J Y, Wang B, Ding Q, et al. 2011. How predictable is the Northern
Hemisphere summer upper-tropospheric circulation? [J]. Climate Dyn., 37

(5-6): 1189-1203.



N W 38 %

468 Chinese Journal of Atmospheric Sciences

Vol. 38

Li Lijuan, Lin Pengfei, Yu Yonggiang, et al. 2013. The Flexible Global
Ocean-Atmosphere-Land System Model, Grid-point Version 2:
FGOALS-g2 [J]. Adv. Atmos. Sci., 30 (3): 543-560.

Morice C P, Kennedy J J, Rayner N A, et al. 2012. Quantifying uncertainties
in global and regional temperature change using an ensemble of
observational estimates: The HadCRUT4 data set [J]. J. Geophys. Res.,
117 (D8): D08101.

North G R, Bell T L, Cahalan R F, et al. 1982. Sampling errors in the
estimation of empirical orthogonal functions [J]. Mon. Wea. Rev., 110 (7):
699-706.

Rayner N A, Parker D E, Horton E B, et al. 2003. Global analyses of sea
surface temperature, sea ice, and night marine air temperature since the
late nineteenth century [J]. J. Geophys. Res., 108 (D14): 4407, doi:10.
1029/2002JD002670.

Ren Xuejuan, Yang Xiuqun, Zhou Tianjun, et al. 2011. Diagnostic
comparison of wintertime East Asian subtropical jet and polar-front jet:
Large-scale characteristics and transient eddy activities [J]. Acta
Meteorologica Sinica, 25 (1): 21-33.

Smith T M, Reynolds R W, Thomas C, et al. 2008. Improvements to NOAA’s
historical merged land—ocean surface temperature analysis (1880-2006)
[J]. J. Climate, 21 (10): 2283-2296.

Sun Ying, Ding Yihui. 2008. An assessment on the performance of IPCC
AR4 climate models in simulating interdecadal variations of the East Asian
summer monsoon [J]. Acta Meteorologica Sinica, 22 (4): 472-488.

Tao S'Y, Chen L X. 1987. A review of recent research on the East Asian
summer monsoon in China [M]/Chang C P, Krishnamurti T N, eds.
Monsoon Meteorology. London: Oxford University Press, 60-92.

Thompson D W J, Wallace J M. 1998. The Arctic Oscillation signature in the
wintertime geopotential height and temperature fields [J]. Geophys. Res.
Lett., 25 (9): 1297-1300.

Tomita T, Yasunari T. 1996. Role of the northeast winter monsoon on the
biennial oscillation of the ENSO/monsoon system [J]. J. Meteor. Soc.
Japan, 74 (4): 399-413.

Wang Bin, Zhang Qin. 2002. Pacific—East Asian teleconnection. Part II:
How the Philippine Sea anomalous anticyclone is established during El
Nifio development [J]. J. Climate, 15 (22): 3252-3265.

Wang Bin, Wu Renguang, Fu Xiouhua. 2000. Pacific—East Asia
teleconnection: How does ENSO affect East Asian climate? [J]. J.
Climate, 13 (9): 1517-1536.

Wang Bin, Wu Zhiwei, Chang C P, et al. 2010. Another look at
interannual-to-interdecadal variations of the East Asian winter monsoon:
The northern and southern temperature modes [J]. J. Climate, 23 (6):
1495-1512.

Wang Lin, Chen Wen, Zhou Wen, et al. 2009. Interannual variations of East
Asian trough axis at 500 hPa and its association with the East Asian winter
monsoon pathway [J]. J. Climate, 22 (3): 600-614.

Wu Bingyi, Wang Jia. 2002. Winter Arctic oscillation, Siberian high and East
Asian winter monsoon [J]. Geophys. Res. Lett., 29 (19): 3-1-3-4.

Sff, REEAS. 2013, RS E KRR HOWIBOR f 5 e

BHEG L [7). HbERYIHL2ER, 56 (4): 1102-1111. Wu J, Gao X J. 2013.
A gridded daily observation dataset over China region and comparison
with the other datasets [J]. Chinese Journal of Geophysics (in Chinese),
56 (4): 1102-1111.

Xin Xiaoge, Wu Tongwen, Li Jianglong, et al. 2013. How well does
BCC-CSM1.1 reproduce the 20th century climate change over China? [J].
Atmos. Oceanic Sci. Lett., 6 (1): 21-26.

VEERIE, JLHTH, 1R5%. 2007, IPCC AR4 BEax 2% W1 X /< A48 B
BT 3], “URABARBT SR, 3 (5): 287-292. Xu Chonghai, Shen
Xinyong, Xu Ying. 2007. An analysis of climate change in East Asia by
using the IPCC AR4 simulations [J]. Adv. Clim. Change Res. (in Chinese),
3 (5): 287-292.

Xu Ying, Xu Chonghai. 2012. Preliminary assessment of simulations of
climate changes over China by CMIP5 multi-models [J]. Atmos. Oceanic
Sci. Lett., 5 (6): 489-494.

Xu'Y, Gao X J, Shen Y, et al. 2009. A daily temperature dataset over China
and its application in validating a RCM simulation [J]. Adv. Atmos. Sci.,
26 (4): 763-772.

Yamazaki K, Shinya Y. 1999. Analysis of the arctic oscillation simulated by
AGCM [J]. J. Meteor. Soc. Japan, 77 (6): 1287-1298.

Yang S, Lau K M, Kim K M. 2002. Variations of the East Asian jet stream and
Asian—Pacific-American winter climate anomalies [J]. J. Climate, 15 (3):
306-325.

Zhang R H, Sumi A, Kimoto M. 1996. Impact of El Nifio on the East Asian
monsoon: A diagnostic study of the '86/87 and '91/92 events [J]. J. Meteor.
Soc. Japan, 74 (1): 49-62.

Zhang Y, Sperber K R, Boyle J S, et al. 1997. East Asian winter monsoon:
Results from eight AMIP models [J]. Climate Dyn., 13 (11): 797-820.

B, TR, 2006, ZR AT A 203 K H 5 AR EZR WA
FRAsAL IR & [J]. KR, 30 (2): 307-316.  Zhao Ping, Zhang
Renhe. 2006. Relationship of interannual variation between an Eastern
Asia—Pacific dipole pressure pattern and East Asian monsoon [J]. Chinese
Journal of Atmospheric Sciences (in Chinese), 30 (2): 307-316.

Zhou T J, Li Z X. 2002. Simulation of the East Asian summer monsoon using
a variable resolution atmospheric GCM [J]. Climate Dyn., 19 (2): 167—
180.

Zhou Tianjun, Yu Rucong. 2006. Twentieth-century surface air temperature
over China and the globe simulated by coupled climate models [J]. J.
Climate, 19 (22): 5843-5858.

Zhou Tianjun, Zhang Xuehong, Yu Rucong, et al. 2000. The North Atlantic
oscillation simulated by version 2 and 4 of IAP/LASG GOALS Model [J].
Adv. Atmos. Sci., 17 (4): 601-616.

Zhou Wen, Chan J C L, Chen Wen, et al. 2009. Synoptic-scale controls of
persistent low temperature and icy weather over southern China in January
2008 [J]. Mon. Wea. Rev., 137 (11): 3978-3991.

AR KA L. 2008, A AR mMVEA M]. dbat KB
1Ak, 18pp.  National Climate Center (NCC)/Chinese Meteorological
Administration (CMA). 2008. China Climate Impact Assessment (in
Chinese) [M]. Beijing: China Meteorological Press, 18pp.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /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 600
  /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 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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 [595.276 841.890]
>> setpagedevice


