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Fig.4 Spatial patterns of estimated production loss anomaly percentage due to drought for different decades
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Table 1

Correlation coefficients between atmospheric indices during the winter wheat prior growing- season (June — Sept) or

growing-season (Oct—May) with the location (latitude and longitude) of drought affecting center

AR GiT—4E 6 H—ar—49 H)

Prior Growing-Season (June.—Sept.)

KAREHE T

AR B4 10 H—4%4E 5 )
Growing-Season (Oct.—May.)

Atmospheric Indices

2% Longitude 2 Latitude 2 J% Longitude £ Latitude
Jep k] e TR R AL -0.0812 0.1843 -0.4061"" -0.0173
Jet IR AR 5 -0.0500 0.1822 -0.4222" -0.0678
D il v TR — — 042417 -0.1971
A e R T B3 3¢ Bl e TR B8R 3 — — -0.4685™ -0.2635
Subtropical High . L "
System Indices PR T il vy T AR £ 0.0272 0.1604 -0.3793 0.0616
VG RSP 1l o R 8 0.1360 0.2213 -0.3503" 0.0154
[eRaE N =63 -0.0242 0.1175 -0.3726" -0.0981
R R 0.0150 0.1146 -0.3662" -0.1298
AR Jeb Bk AR B TR H AL 0.1441 -0.2953" -0.0278 -0.3733"
North Polar Vortex LY DX AR 5 FE 4 5 -0.1800 -0.2953" -0.1880 -0.4402"
Indices PP X i 5 4R 5 0.2205 -0.1796 -0.1751 -0.3428"
AN B BFEKEA 0 2 8 3
Subtotal Her A 0 0 7 2

e LHURZALEE T 0.05 I BEMERL, B BEKT, Rz lid 7 0.01 i BEERL, BT 2 B0 R mrEdb BRI D AT

JEBTHRAR.

Note: 1.The value marked * has passed the significant test of 0.05, and the value marked ** has passed the significant test of 0.01; 2. India subtropical high was

replaced by India low in summer.

AR A O 1 2 51 Fi R 9 AE R AOT B R
RO PR AT BT [ 3 (K 2 LA S A R AR
XA 03 77 /N 2 A2 iy 00 B3 TR] 390 0 K At
SIS, AN P AU O R ez b
A AEAF A R 0 O /N 5 o &N
A R L. S A HTIAIEE R, AP E
AETT B IX AN 2 BN, WRAE R AR R O
Pt AT REL Jubls e m [ BTG B
AR, AR i, EEIEX T
Wi, Bk, [ IRAREO, S 5 A S 4
gﬁo

3 iTiRFILEIR

3.1 i i

W50 22 A B VE MBS 2 >k 7 B 1 52 5 A
Yirem s my, XMOERE T EYIEEALRELLH A
AR EY KR G R = w3, DLk
FIEANEDIAEA [ A BERE 7K 43 iR AN 7] S Y o
{HE PR B R, N T Ko mE
5OCHBE W IRRTE R 2 Pt ), HEE%
FESZBRREMR AN, DRI ASHIF 9T () 45 Rt A T
T REIE IO E R 5 o« IR H o HET R
W AE P U — E R, T SERR A
WREE AR A AR L, PG IA .

FEWFFULRE A T Lefiifh ) R AL B, T4

ANFZ AR T RV B EWF T B AR AR,
2 SR AR bR ARk, IR A 428 & WI6E 78 401
SEAEYI T EPIRAS, B PR SRR 1998 4EiR
IO R AT I A e L RE i e, 2 T EMI S EUT)
AR, KRS B R A
AR EYE, WS IR LI 2D . AT 57 45
RETR T S W20 eI B AR AL,
M5 5L R A 7= (1) i R AR IS TR bW A

ARTTHR F e P BRI %, B
SR L i Js Bt L () — Hb XA B ] (1) 15 AR 1k, (AR
fie FH 110 1 45 DX 3 ) ) AR IR L, 491 R T i
X, MTHERKRLS, FREEZEERIRD,
MIEAE MRS, ATRERA ™ E, Hiba Tk
YA AR AR, XS R
J7 M DX LE = B B P R — LR 1 R R

PR I AR S 3 — Pt 5T T 5 1 5 VR BRI A
AR, A O TS RIECAN 78, NS A
MRS % .
3.2 & i

1) HTA/NEWNFER BN N REESE KT
FEWE D PSR R R, SR 1962—2010 P [E
/N VA P R S I I A iFE)
1T 50a HL, o AN LE S RBBURTE 20 4D
60 £EAC. 20 tH40 80 FEACELEL T Bk, i H 4t
Boue Etiasse 2 b, Je X U



%7 y

BHEE: 1962 —2010 S T2 5 v [ A /N 32 7 s i (AR 40 0 A 137

JER R 7 JE L X 52 AR R S LA 5 N )
T R 7 R 43 i X 2 IO 59 R

2) fF 49a [H], HEAZZ IR KPR
TR R (111°~114°E, 31°~34°N i
FD , 20 4l 60 448 —20 4 70 448, 20 4
80 £EAX—20 tH2d 90 H4=ACAI 20 &l 90 4EAR —21
200 3 NI, A AN 7 SRS I [ A R A
JRRAE T RIBAR S, A iadesh s, i L
e JEURAT P4 S JRG M DX 52 S R ) 8 it A 3 X b
R 5011 32 B A

3) WER K ERUR OIS Ei R
FE B K b A bs  m G Ry R R o iR R A
WEMFAM KR L, BERR=mHR O
M2t 5 AR R ORI TR AR 1 2¢ & EAH
Ky HAMGI R AT EUL SR R R = mE R D
243 B F AT 0 35 R AH DGk, T il s o= T R A1 R 4K
M5 P= g R DA S R E A, AN
AR RN AL P BRI VU AP PR s s B e R R
TR ) v TR 5 R O i O L N, VB AR R R
RO B S W MAbBim e N KT
IR G R N W RN ES RSN = P d S s AN
KRG, 2 IRR .

(& % x #]

(1] BUFERAA L TIR AR 5 AR PR

i < P R 9T R #fE E i A2 Ak 3 Y [EB/OL.
[2011-11-18]. (http://ipcc-wg2.gov/SREX/).
IPCC Working Groups I & II. Managing the risks of
extreme events and disasters to advance climate change
adaptation (SREX) [EB/OL]. [2011-11-18]. http://ipcc-
wg2.gov/SREX/. (in Chinese with English abstract)

2] EHFL. ERRWAZKFUFRIEREM] bt &
HipsAL, 2007
Wang Chunyi. Research Progress of Major Agricultural
Meteorological ~ Disasters[M].  Beijing:  Chinese
Meteorological Press, 2007.

(31 e NRICHEEZRSW . E S E S
2012[M/OL]. [2013-02-20]. (http://www.stats.gov.cn).
National Bureau of Statistics of China. China Statistical
Yearbook 2012[M/OL]. [2013-02-20]. http://www.stats.gov.cn.
(in Chinese with English abstract)

[4] HKE, HER LMK A R X K 5 i )

Wi ;[ D). 5 MR AEREE, 2007, 32(6): 16—21.
Shan Changjuan, Tian Xueliang. Response of
Physiological Characteristics of Winter Wheat to Water
Stress[J]. Journal of Jilin Agricultural Sciences, 2007,
32(6): 16—21. (in Chinese with English abstract)

[5] TR, ToR, PR, S KA WRHEXt AN YT

Lo BRI [J]. M BLRL A0, 2004, 23(1):
105—112.
Yu Li, Yu Qiang, Luo Yi, et al. Effect of water stress on
dry-matter partition and yield constitution of winter
wheat[J]. Progress in Geography, 2004, 23(1): 105—112.
(in Chinese with English abstract)

(6]

(9]

[13]

[14]

[15]

PRIGEIZ, miagr, RIMESE, 5. KPRy &N AR
A K IER MBS, AR, 2004, 30(7):
723—728.

Chen Xiaoyuan, Gao Zhihong, Liu Xiaoying, et al.
Effects of water stress on root shoot relation and grain
yield in winter wheat[J]. Acta Agronomica Sinica, 2004,
30(7): 723 —728. (in Chinese with English abstract)
LR, SR, MR, AE KMMHE X AN TR
SYEERIFEIRT]. b AR, 2008, 23381 2): 5—9.
Gai Jiangnan, Bi Jianjie, Liu Jiandong, et al. Effect of
water stress on dry-matter partition of winter wheat[J].
Acta Agriculturae Boreali-Sinica, 2008, 23(Supp.2): 5—9.
(in Chinese with English abstract)

R, BRIV, xR, KA & NEKSE
PHURF AR B A e — PR R S A D). VL IR AR A2 4R,
2008, 24(1): 11—1e.

Shan Changjuan, Wu Xueping, Liu Zunchun. Effect of
water stress on water physiology and three components of
yield of winter wheat[J]. Jiangsu Journal of Agriculture
Sciences, 2008, 24(1): 11—16. (in Chinese with English
abstract)

RRH, YRS, AR, SE. T RIS KB TEARM
Fag 3t e ARG IX il —— AT B 48 & 22 XA B [T]. AR K
EER, 2013, 22(1): 145—152.

Wu Rongjun, Shi Jiging, Guan Fulai, et al. Integrated
index construction and zoning of drought risk: A case
study of winter wheat area in Hebei Province[J]. Journal
of Natural Disasters, 2013, 22(1): 145—152. (in Chinese
with English abstract)

McKee T B, Doesken N J, Kleist J. The Relationship of
Drought Frequency and Duration to Time Scales[J].
Preprints, 8th Conference on Applied Climatology.
Anaheim: American Meteorological Society, 1993:
179—184.

Jones J W, Hoogenboom G, Porter C H, et al. The
DSSAT cropping system model[J]. European Journal of
Agronomy, 2003, 18(3/4): 235—265.

fEf. CERES-Wheat 7L 7Erb[E/INAZ DX AR 2
WRZEKIR[T]. NSRG53, 2009, 20(1): 88—94.
Xiong Wei. Performance of CERES-Maize in Regional
Application[J]. Chinese Journal of Agrometeorology,
2009, 20(1): 88—94. (in Chinese with English abstract)
REfh, ARIMTIL, Mg, 55, AEPRIRY XIS HI i 2 4
TR B[], AR 2SR, 2008, 28(5): 2140 —2147.
Xiong Wei, Lin Erda, Yang Jie, et al. Comparion of Two
Calibration Approaches for Regional Simulation of Crop
Model[J]. Acta Ecologica Sinica, 2008, 28(5): 2140—
2147. (in Chinese with English abstract)

EAT, XEBE. 1990 44 2005 4 b EHR A= i waO
TS B M IR BRI, U5 RlE, 2009, 31(7):
1188—1194.

Wang Jieyong, Liu Yansui. The changes of grain output
center of gravity and its driving forces in China since
1990[J]. Resources Science, 2009, 31(7): 1188—1194.
(in Chinese with English abstract)

SRIEAE, BRYERr, msras, S5 duiobe s sl I [
W5 SR R D). B R AR, 2006,
29(4): 507—516.



138

Alh TREEAR

2014 4F

[17]

[20]

Zhang Hengde, Lu Weisong, Gao Shouting, et al.
Influence of the North Polar Vortex Activity on the
Contemporaneous and Subsequent Air Temperature in
China[J]. Journal of Nanjing Institute of Meteorology.
2006, 29(4): 507 — 516. (in Chinese with English
abstract)

SRFe, e, BUASC. ST R 2 R K
HUHAVE E PR R PP AL [J]. KARHS:, 2012, 36(2):
337—349.

Guo Ling, He Jinhai, Zhu Congwen. Evaluations of prior
potential predictors for the summer rainfall in the middle
and lower reaches of the yangtze river[J]. Chinese
Journal of Atmospheric Sciences. 2012, 36(2): 337—349.
(in Chinese with English abstract)

Kz, S FE e, @] RIS I AO6s JLAS FEAS il AL
P[] A% 24/, 2000, 58(4): 500—512.

Liu Yimin, Wu Guoxiong. Reviews on the study of the
subtropical anticyclone and new insights on some
fundamental problems[J]. Acta Meteorologica Sinica.
2000, 58(4): 500 — 512. (in Chinese with English

abstract)
PORWE, BRbrde, MR, % T EERTRK
FHRWAUEARGEZ R ARRBIL[I]. KR

2003, 27(4): 770—787.

Huang Ronghui, Chen Jilong, Zhou Liantong, et al.
Studies on the Relationship between the severe climatic
disasters in china and the east asia climate system[J].
Chinese Journal of Atmospheric Sciences. 2003, 27(4):
770—787. (in Chinese with English abstract)

B 55 L U RGN 4. 74 TR IR AE &=
[DB/OL]. [2013-02-21]. http://cmdp.ncc.cma.gov.cn/cn/
download.htm.

The Office of Climate System Diagnostics and Prediction,

National Climate Centre. 74 Circulation Characteristics
[DB/OL]. [2013-02-21]. http://cmdp.ncc.cma.gov.cn/cn/
download.htm. (in Chinese with English abstract)

R NI E S R, A N RS E B,
[E IR 1949—1995[M]. dbat: hE S HARAL,
1995.

China Bureau of statistics of China, Ministry of Civil
Affairs of the People’s Republic of China. The Disaster
Report of China During 1949 —1995[M]. Beijing: China
Statistics Press,1995.

[21] XUZRAE. TR AN T 5 XU 23 55 PR BORBIEFE D]

IRt FRUE BTN, 2008,

Liu Ronghua. Research of Drought Risk Analysis and
Assessment Technology for Winter Wheat in Henan[D].
Nanjing: Nanjing University of Information Science and
Technology, 2008. (in Chinese with English abstract)
VR, U, BWTZE. B AR e JRE P
CESCYINEA TN j(‘x$4aL,2004,28(4% 5173526
Huang Jiayou, Liu Ge, Zhao Xinyi. The linfluence of
subtropical high indexes and polar vortex indexes on the
summertime precipitation in China[J]. Chinese Journal of
Atmospheric Science, 2004, 28(4): 517 — 526. (in
Chinese with English abstract)

SRR, msF, Xk SaRTE D). mERAR%,
2008, 27(2): 452—461.

[24]

[27]

[28]

[29]

[30]

Zhang Hengde, Gao Shouting, Liu Yi. Advances of
Rresearch on polar vortex[J]. Plateau Meteorology, 2008,
27(2): 452—461. (in Chinese with English abstract)

JUS R, A ERE. ACEERGER A 28 5 K H T R
R H R RT]. GRS, 2006, 26(2): 135—142.
Gu Sinan, Yang Xiuqun. Variability of the northern
circumpolar vortex and Its Association with climate
Anomaly in China[J]. Scientia Meteorologica Sinica,
2006, 26(2): 135 — 142. (in Chinese with English
abstract)

PONSC, A4t SR, ZR VTR AR H 5 R R
BERIRRAEBR AR R[] TEAR, 2000, 58(4):
391—402.

Zhu Congwen, He Jinhai, Wu Guoxiong. East asian
monsoon index and its interannual relationg ship with
largescale thermal dynamic circulation[J]. Acta
Meteorologica Sinica. 2000, 58(4): 391 — 402. (in
Chinese with English abstract)

VDI, s, SR, I X B R ZE 5K
SRR R R O R ] T ERE RS, 2010,
31(1): 41—47.

Sun Weiguo, Cheng Bingyan, Guo Qu. Correlations
between the precipitation evaporation difference in
northern China and the subtropical high over the western
pacific[J]. Chinese Journal of Agrometeorology, 2010,
31(1): 41—47. (in Chinese with English abstract)

ESS 1= it I = o W N R R PG AN ATt B
FMALA R[], MhEAE], 2002, 57(2): 185—193.
Gong Daoyi, He Xuezhao. Interdecadal Change in
Western Pacific Subtropical High and Climatic Effects[J].
Acta Geographica Sinica, 2002, 57(2): 185—193. (in
Chinese with English abstract)

MRokA=, ZRERNGE, FFAME. B e AV RSP A
Y i s AR AL KRR [T]. W%, 2011,
30(5): 1148—1157.

Chen Yongren, Li Yueqing, Qi Dongmei. Variations of
south asia high and west pacific subtropical high and
their relationships ~ with  precipitation[J].  Plateau
Meteorology, 2011, 30(5): 1148—1157. (in Chinese with
English abstract)

BT, St KA RR R A 578 T R 2R PR 2
BRI e ] KRS, 2010, 34(1): 202—
212.

Wei Fengying, Huang Jiayou. A study of downscaling
factors of atmospheric circulations in the prediction
model of summer precipitation in eastern China[J].
Chinese Journal of Atmospheric Sciences. 2010, 34(1):
202—212. (in Chinese with English abstract)

SRIEEE, SoAE, TKAUk. ﬁ?%&ﬁ“ﬂm$%7
PRI 3 SO B BR K B B2 MR D]. i 224, 2008,
24(4): 417—422.

Zhang Hengde, Jin Ronghua, Zhang Youshu.
Relationships between summer northern polar vortex
with subtropical high and their influence on precipitation
in north China[J].Journal of Tropical Meteorology. 2008,
24(4): 417—422. (in Chinese with English abstract)



%7 B BHAE: 1962—2010 4EIEAET T X0 o [ & /N F2 77 s i AU, 20 139

Simulation of winter wheat yield influenced by potential drought in
China during 1962-2010

Cao Yang!, Yang Jie**, Xiong Wei', Wu Yongfeng®, Feng Lingzhi!, Yang Xiaoguang®
(1. Institute of Environment and Sustainable Development for Agriculture, Chinese Academy of Agricultural Sciences, Beijing 100081,
China; 2. College of Resources and Environment Science, China Agricultural University, Beijing 100094, China)

Abstract: Frequency of extreme weathers is projected to increase under the scenario of climate change, which can
cause extensive damages on crop production. Wheat is one of the most important staple crops in China, and
drought is the main climate disaster affecting its yield, particularly in northern parts of the country. The temporal
and spatial changes of drought impacts under climate change on wheat are therefore a great concern. Most
previous studies investigated the drought impacts through the use of climate indices, such as SPI. The climate
indices usually neglect the diverse responses of different crop growth stages to a certain degree of drought shock,
and they also disregard the contrasting characteristics in terms of the drought resistance between crop genotypes.
This study assessed the potential yield impacts of past drought anomaly (1962-2010) on winter wheat, by using a
process-based crop model CERES-Wheat. The model was driven by daily weather data and soil data at a grid
scale of 50 km x50 km. The output of rainfed and fully irrigated yields were retrieved for further analysis. We
used the difference between simulated irrigated and rainfed wheat yields to define a potential yield loss caused by
drought. The anomaly percentage of the potential yield loss was employed to reflect the interannual and
interdecadal variation of estimated impact of drought on winter wheat. We investigated the moving of drought
susceptible regions by calculating a geographically drought-affecting center for each 10-year period from 1962 to
2010 (1960s: 1962-1970, 1970s: 1971-1980, 1980s: 1981-1990, 1990s: 1991-2000, 2000s: 2001-2010). Finally,
the relationships between estimated yield impacts and recorded indices of atmosphere circulation was examined to
understand the underlying mechanisms of past drought risks. The indices were averaged over the prior to winter
wheat growing-season (June-Sept.) and the whole growing-season (Oct.-May), respectively. Our results
demonstrated that simulated winter wheat yield exhibited a fast decreasing rate under the rainfied environment
than that under the full irrigated condition, resulting in a slight increase of estimated potential yield loss from
1962 to 2010. These suggest that overall past climate change has caused increased drought risks for winter wheat
production in China. Northwest China, especially the Loess Plain and Hexi Corridor showed the fastest increase
of the drought risks among all winter wheat growing regions of China. However, the potential yield loss
experienced a decrease in a few simulated time periods, such as thel960s and the 1980s, suggesting obvious
temporal fluctuation and variability of the drought risks under climate change. Furthermore, the inferred primary
drought susceptible areas moved toward northwest during the past 50 years, indicated by the drift of the
geographically drought-affecting centers. This moving is interpreted by the increased yield loss due to drought in
northwest China, especially in the Loess Plain and Hexi Corridor. The moving of the drought susceptible areas
was fast in the periods of 1960s-1970s and 1980s-1990s, probably caused by the associated changes in
precipitation and temperature patterns. In addition, the estimated yield loss and the moving of the
drought-affecting center demonstrated significant (P<0.05) correlations to a number of atmosphere indices (i.e.
North Pole Vortex, subtropical high system). A stronger subtropical high system during the winter wheat growing
season associated with a west moving of the drought-affecting center. A stronger North Pole Vortex before or
during the winter wheat growing season associated with a south moving of the drought-effecting center.

Key words: drought; crops; models; winter wheat; subtropical high system; north pole vortex

etk ¥4




<<
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 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 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


