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Spatio-temporal Distribution of Crop Water Productivity in Xi'an Region
LI Tao', ZHANG Jianfeng'*, GAO Jinghao'?

(1 Institute of Water Resources and Hydropower, Xi’an University of Technology, Xi’an 710048, China; 2 Shaanxi

Reconnaissance and Research Institure of Water Environmental Engineering, Xi’an 710016, China)

Abstract: Water productivity is an important index of agricultural water management. In order to reveal the relationship between
agricultural water consumption and grain production in Xi'an region, the temporal and spatial distribution of irrigation water
productivity, crop water productivity and total inflow water productivity for main grain crops (wheat and corn) from 2001 to 2014
were analyzed using the method of spatial analysis, and the influence factors of main crop water productivity were studied by the
grey correlation theory. The results showed that the spatial distribution of crop water productivity had significant aggregation
phenomenon in Xi'an region. All the indexes of water productivity showed spatial variability, and to the same index, the spatial
distribution of water productivity was similar in different years. Irrigation water productivity ranged from 1.5 to 2.5 kg/m® with
large variation in different years, increased from 2001 to 2010 but decreased from 2011 to 2014; Crop water productivity ranged
from 0.7 to 1.0 kg/m*, changed little with time. The average annual temperature, chemical fertilizer applied amount, effective
irrigation area, crop planting area and the total power of agricultural machinery were the main factors affecting crop water
productivity in Xi’an region.

Key words: Water productivity; Water-saving irrigation; Spatio-temporal distribution; Influencing factors; Water resources

management
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Fig. 1 Sketch map of studied region
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Fig.2 Annual mean temperature and precipitation in studied area in 2001—2014
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Table 1 Influence factors of crop water productivity
Ly ACE R RZS O ARGEB RIAREZ PR BOKE REAAG REEYRER KA ZEE0e
gy ©® ®  HEHOThmY) 0T kW) () (mm) AN mACT hm?) (Fm’)  (mm)
2001 68.8 1656.6 1972.4 21.55 202.1 14.0 485.9 144.28 50.88 81456 503
2002 694 17928 16455 20.87 205.2 14.5 486.4 143.65 50.07 74976 532
2003 69.6 17219 14559 20.23 208.1 13.8 903.5 141.33 49.14 74411 503
2004 70.5 1569.7 1411.3 19.87 214.1 14.4 969.9 139.82 50.26 75763 685
2005 75.0 18554 14279 18.67 223.9 14.1 611.2 137.69 50.53 69349 653
2006 76.0 19315 1471.7 18.44 227.8 15.1 589.1 135.64 51.30 74404 743
2007 76.2 2096.2 14449 18.42 234.9 14.7 681.9 131.96 50.83 67169 689
2008 76.8 21223 1465.8 18.30 271.3 14.0 554.6 126.46 50.40 64860 660
2009 77.6 2142.0 13255 18.21 261.6 14.1 711.2 121.78 50.47 59071 657
2010 78.1 2450.5 1243.1 18.75 267.7 14.3 622.1 116.58 50.12 57832 714
2011 78.6 25334 12428 17.49 289.0 13.8 788.2 116.15 46.94 52377 560
2012 80.8 2683.2 12525 17.86 298.4 13.8 449.5 113.29 46.76 53808 543
2013 794 2678.7 1210.1 16.01 310.8 15.4 489.5 108.48 46.37 53792 571
2014 82.0 26579 1220.6 16.56 320.3 14.6 679.5 110.3 45.62 54098 560
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Fig.3 Water input and crop output
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T2 KIBFR Moran’s  EHI K IEIE
Table 2 Moran 's I index and inspection of each index in typical years

P WK I HE 72 5 VEWIK 3 HE 72 5 RATR A A
2001 4F  20034F 2006 4F  20014F  20034F 2006 4F  20014F 2003 4F 2006 4F
Moran’s I 0.378 0.287 0.588 0.712 0.443 0.458 0.279 0.015 0.243
PH 0.003 0.001 0 0 0.019 0.008 0.024 0.045 0.036

MWK A% (egim) N
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B IG: 0.92

”

0 12.525 50 75 100 km
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Fig. 4 Spatial distribution of annual average irrigation water
productivity
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SRR BRI FE - th T 2 077 & .

ST AK A 7 R DL T T I K S K
ZHRWERIK A B 5 JBR T 2453 B A K43
Az 7 RS (B G A o 45 S s BRI A K S A R
PR, SmARMENRAGER REE B 0.995 kg/m®, %
TRAE R A B30 T H 0.284 kg/m®, F&E ks H 5%
B B R IMES D, Hofl XK oA 7= 3 5 5 A F
0.4 ~0.7 kg/m’, ZERIMAEENINE] . A BIAHSETERE,
T bE B AR K Bl 493.2 mm, /T HABIX B
SEOK R, FEGEBE B BT A E R I

N
BAIRIPE 4 (kg/m?) A
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Fig. 5 Spatial distribution of annual average total inflow water
productivity
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YRR 566.7 mm. 74k, % HBFFREY) 5 A
K, G EBHB Y 65%, HEBAEY & BN, HE
S RE KA AN 974 T m®, AL MUK AR
2%, TAEPIA =R, AREFE A K B,
T UK R K TR TR 2% , 0 HH BL S8 A K A3 2R 7=
B IME A — 2 P T R ERR BRI K Sy
HE PRI A ] A0 A Ry, 1R H 2001 4F(F-544F) | 2003
AERIEAR) B 2006 4 OKFAR) AR, X EZRE
YEWI K 431 77 ez i Jmy i 22 3 A (92 2047 25 [ 3
i, 158 M aAmEmE 6 Ui

SR R, SR R A EYIK o A 3R
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B, R E ik 1.33 kg/m®, A TARICERHLIX , {HAT
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2.35 kg/m’P R RIS Z 18] 430 BUEEAR AR AL,
T B i Bk o s 8] 0 A 2 5 ) DR R R 45 M B
ZEFRERIREK . SR RETERENE, i,
TEYIRIISE QORI R, 2B P4 A Bl A8 By 0554t
SRR FEILFEEN, X554 R%sE 3 A% Moran’s
1 850U br sl S —%,
2.1.2 KRG AR 2001— 2014
ARG T AVE K AL 7 AR BRI SR, niEl 7
FIE7R o B AR K 43 A P R AB AT TR 1.5 ~ 2.5 kg/m?,
YER K3 HE P2 R BTG 0.7 ~ 1.0 kg/m®, R IZ K
FIa#, UK RAE R A = i AR . 1E
YK Gy HE = SR B R TR AR, R A K A
PEREAE 3 MEbR TP IRAE, AT 0.3 ~0.8 kg/m®, 4F
Brlal % s, Ho B ] -5 A A 80 BH 8 1) 28 AL
A WEE K o0 A e A B AT P [ AE AL 222530 3 ANBr
B, 4o 2001—2006 4F 2212 38K B Bt . 2007—2010
AR Y B 2011—2014 4E T IERTEE . 2001—
2006 SRR A P R KA RS, KRR 7.6%,
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Fig. 6 Spatial distribution of typical year and annual average crop water productivity
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Fig. 7 Changes in water productivities of indexes with time
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X 2001—2014 4FHEME K A 7= BRAR I AR AL 3R 25 (8] 4y
Ao Ry b DX HE W 7K 43 A 7 56 i A ] S22 388 o s
B, IS X R s R, (ARG R S N A (]
O3AG PAFAERLIX 25 5 o AR b H R AR L,
IR EER R, RS RRHLIX. 10.59% AYAE R K 808
ERIGHBHIX A -3.17%, UL ZR AL AT A R bR
BT X LK AR e R AR R R AR
i Fsf (1) 25 Ak 384 4 AS B i, P R S X s ] 844 B
o ARV o e e SRAR B AR AL 2 8] o A (] 9) 3R
M PR 2R P X ) P G X N R B HLAR R R
BN, e SRIVERE KRS0 2.6% 5
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Fig. 8 Spatial distribution of annual variation rate of irrigation
water productivity

2.3 EZMERSZH
R TH A5 A RN B, K (00K B2 i3 3R
OB BETT I TT Ik, RIARIEBE T AR 03 e 81 K o3 AR 7 R

BB (] AR A A 3 AN B B O i S A O A5 S )
HZRFH N 4 35 (2001—2014 HrB. 2001—
2008 BB, 2004—2011 BB, 2007—2014 By EL)
O3 IR 8 G BE (R, 2B A3 B B A DG B
JEHE 71

R 3 SRR G A 7 AR PR R Y R A G HK
KM F AR . oI BeHE P 45 5 /T LA Y, 2001
—2014 AFEHER FT T B2 ATt FH >4 24 <R
Ay 435 b 1o R > A 2500 R v AR RO ML L B T 5
2001—2008 4F-HE 44 i ALV 1) S A RUHE R 1 B>k 2
FH 2> HE B K >4l Alb N 53> 0y 4 Fof g 7L
2004—2011 4EHEA i 07 A 2 A4 B 35 F1>1k
I it ) > 4 49 o v R > A 205 W v A>T 1R
5 2007—2014 4F-HE Fi L7 B 2R AU 50 11>
A RE it FH >R B fe >4 P 34 SR>V R A e A

N
YRR Y AR (%) F A
i 2.6
SR -03

0 12.525 50 75

9 EMKSEFEEHNTUERZTEHLIH
Fig. 9 Spatial distribution of annual variation rate of crop water
productivity
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Table 3  Grey correlation analysis of factors affecting crop water productivity

Ay Kt X X, X3 X,

X5 X() X7 Xs X9 XIO Xll

2001—2014 KR 0.80 0.71 0.69 0.75

Her 1 7 8 4
KHRFE S S M S

2001—2008 RS 0.73  0.69 0.78 0.81
Hey 6 8 2 1
KIRFERE S M S S

2004—2011 KIKE 081 0.70 0.70 0.75
Eildag 2 6 7 4
RIRFERE S S M S

2007—2014 RIS 0.79  0.76 0.69 0.69
Herp 2 3 7 6
KHRFEE S S M M

T S FRimH; M Rom Pk,

HEF S R EW], AL AU Sh ) |
EEp el A UATTR AN (R 7k S UTIE AR RGN N e

2 AR SRR R K A3 P 2R B B R 25,
S R LI s RS 78 TR T R

http://soils.issas.ac.cn



1288 +

e 52 %

X, For B 2 s e e s R, AR A A2 BRI
KA R, L, R R B
PEHER S JEF /I o A AU Bl 7 2 S el A= 7
PUBAL K B ZE 4R, A 2001—2008 4FE55 JLiz I
THE 2004—2011 4E & 2007—2014 4EFr B Ay 55 —17
U IBEE 75 4 T AR MU AL KT 1 2 2 S
A AVERI K A3 A 7= i) R R o M A 2 HR
AP BB B R VR R I AR S A O R T
FRURZ W 1 A4 A 7 AR A5 0, Ry 52 R £ o
KA =) B R R AR SR B TR
T BAR A RN Z 1 S, [R] s 5% e R 4y 3 IR
B, MR EYRRNERER, FHi, 4155
TR A S VR 7K 53 A 77 32 0 E R AR R R L HE R
HIZKIETE 2001—2008 4 FrBeHESS =7, 2004—2011
4F J 2007—2014 4EB B3 i HESS - — AL RS L,
Ui I Bl 5 7R T AR AR — o B R, R K
AW, LS TRE, TR mAE
YK a3 HE P B E R L A R 2 P A AR R K
MR BB RHEA YIRS, SEY K A7 30
AP N

Sk B — 25 U I A5 5 i PR 2R X AR K o A R
BIREIRFEIE , X 2001—2014 4EAR4FE K R KCHEF R
FAE B R R A TR Gt o BT . SRR B, Bk
44 17 A7 A 2 A 38 R > TR B it FH > A R
FAEYHE R AL WS B ) . X 5 BBk
IR HE P 25 AR, BERSE I R K 43 A6 7= Fe ) 32 22
HERZIE R R SRR R a8 <R W
U, 3 m VR K o A r= 3 R BURAREE S T s K op
ATt & . VEDIRE RN IR L R AR B0 ) K3k
T T AR AR AP o FLARZE S I o3k 2 PR 22 A 4%
AXHERIK 53 Az 77 22 m AT B E T, (2 Al A=
AR B N R O E NS R AR B —
XF A PP R A VR R DR B A R A G451 LA
FERHFEA RN R T .

3 it

D) P22 T R 3 AR 7 AR e 28 () 1 5 e 25 SR AR
G, MBI BRI AR AE A o

2) P4 22 T 4% K o3 A 7 SR AR AR 2 B A 1) 2y
Stk

3) P4 22 T T AR o3 2R 7 AR AR PRI A AR, A FR
SRR O i G AN S €l R AT SN s A VATTR AF: S 17
BRI X 7= S /)

HYEPIR R R R R R E AN R S5 A

AIPEN R P ARGl TR A v, AT RL
BB AR E R, AR BA LS,
T Y50 7% ol 1A AR R A S R AR B e i
DX AR A 7 BE T MK 3 2R 7 3R

S 30k

[1] Playan E, Mateos L. Modernization and optimization of
irrigation systems to increase water productivity[J].
Agricultural Water Management, 2006, 80(1/2/3):
100-116.

2] #EF, RR, EEE, 5 PEEXKSAEMERL
Hibzs 2 F0 47 [0]. Aol TRE2AIR, 2012, 28(13): 1-7.

[3] Jiao L. Food security. Water shortages loom as Northern
China's aquifers are sucked dry[J]. Science, 2010,
328(5985): 1462—1463.

[4] Zhang W F, Cao G X, Li X L, et al. Closing yield gaps in
China by empowering smallholder farmers[J]. Nature, 2016,
537(7622): 671.

[5] Brown L R, Hilweil B. China’s water shortage could shake
world food security[J]. World Watch, 1998, 7(8): 10-18.

6] M, BE, kE, % NEEHPILILE R X D4
ERERI A ™ 1 5ok FII]. R 58, 2018, 50(1):
79-85.

[71 KB, haete, A, % KA I T A B v
JRAER K FIRR O SRR 2R [)). 4, 2019,
51(2): 284-289.

(8] #%il, (HyEfh, M4, WA/ NZE K o3 e 7= e
TEAAT[I]. FEMEHEK 244, 2011, 30(3): 6-11.

[9] Abdullaev I, Molden D. Spatial and temporal variability of
water productivity in the Syr Darya Basin, central Asia[J].
Water Resources Research, 2004, 40(8): 1-11.

[10] Mainuddin M, Kirby M. Spatial and temporal trends of
water productivity in the lower Mekong River Basin[J].
Agricultural Water Management, 2009, 96(11): 1567-1578.

[11] Yan N N, Wu B F. Integrated spatial-temporal analysis of
crop water productivity of winter wheat in Hai Basin[J].
Agricultural Water Management, 2014, 133: 24-33.

[12] Li X L, Tong L, Niu J, et al. Spatio-temporal distribution of
irrigation water productivity and its driving factors for
cereal crops in Hexi Corridor, Northwest China[J].
Agricultural Water Management, 2017, 179: 55-63.

[13] X4:Me, PeRZE, Faidh, 5. TRXGMAKSE™ N
WU R Z WD) V6L BT R, 2011, 27(3):
334-338.

[14] Zwart S J, Bastiaanssen W G M. Review of measured crop
water productivity values for irrigated wheat, rice, cotton
and maize[J]. Agricultural Water Management, 2004, 69(2):
115-133.

[15] X8, WO . LML= ATk R [)]. HuBkA} 2 ik
JE, 2007, 22(1): 58-65.

[16] " ES % %04E M [DB/OLY]. http://data.cma.cn/.

[17] PEZTiK % R, P92 KR IS H [EB/OL]. hitp:/swj.
xa.gov.cn/.

http://soils.issas.ac.cn



%6 1

YR PO X R RO AR YK o A 7 AR 2 AP IS

1289

[18]

(19]

[20]

[21]

[22]

(23]

P42 K 55 JRy . V4 T AR BE K 9% U5 4 % [EB/OL].
http://swj.xa.gov.cn/.

P T O R INVA . PEZH T [DB/OL). http://xadfz.
xa.gov.cn/xadfz.html.

%X B X B % %4 b0 [DB/OL].  http:/westdc.
westgis.ac.cn.

thE & T St R RS THEE %2 [DB/OL]. http://tongji.
cnki.net/kns55/index.aspx.

BER, B8, TEE, % K04R8 600
2R RMFKK R[] KE2EIER, 2014, 25(2): 268
274,

B, 225, KRR, FEbX SR LR KE
BERIFOM[I]. ARk TR 2=3, 2009, 25(10): 50-56.

[24]

[25]

[26]

[27]

W, EHZ, B, 5. AR XL SAEEY ™ w
HF K 5 SRAS L AR L [T]. ARk TRE244R, 2016, 32(9):
106-114.

Wang S, Huang G H, Lin Q G, et al. Comparison of
interpolation methods for estimating spatial distribution of
precipitation in Ontario, Canada[J]. International Journal of
Climatology, 2014, 34(14): 3745-3751.

AT, BOCHE, IRRER. SRUNE X /INAE K G A e A
H S R R W KB AT 0], EVEL, 2010, 30(2):
369-375.

Breman H, Groot J J R, van Keulen H. Resource limitations
in Sahelian agriculture[J]. Global Environmental Change,
2001, 11(1): 59-68.

http://soils.issas.ac.cn




<<
  /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
  /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 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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


