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Abstract

Aims Ejin Desert Oasis is a typical arid oasis in the Hexi corridor of northwestern and northern China. Water
resources in the area have changed since 2000. Our objective was to classify the plant community types and de-
termine the relationship between vegetation and environmental factors in order to evaluate the influence of water
regulation on vegetation in this region.

Methods We obtained data on 29 plant species from 151 study plots of natural vegetation of the Ejin Desert Oa-
sis and classified the plant communities by two-way indicators species analysis (TWINSPAN) and correlated them
with six groundwater environmental variables using detrended correspondence analysis (DCA) and detrended ca-
nonical correspondence analysis (DCCA) ordinations.

Important findings Six plant associations were identified. The main factor correlated to their distribution was
groundwater depth, which had more influence on the distribution of plant species and vegetation than other vari-
ables because change of groundwater depth leads to changes in both salinity and mineralization. The first ordina-
tion axis was correlated with the gradient of groundwater depth, and the second axis was correlated with pH.
Compared with other areas, the scarcity of plant species and the differentiation of plant communities were

WA H IReceived: 2010-10-20 52 H 1] Accepted: 2011-01-28

* il A # Author for correspondence (E-mail: yujj@igsnrr.ac.cn)
4i'5: DCA, JLfid N 43471, DCCA, JofidLyixd i 43 4r; Dep, Hh N/KHEE EC, HLTE, IV, BEZHE; PCA, L4417, RDA, JTURSMT; SAL, #h47;
TDS, B 4LJE; TWINSPAN, X ji 4574041 75 1k



KRBV WD S R AR OB 2 R S ORI R R 0 i 481

obvious.
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Fig. 1 Distribution of plant plots in Ejin Desert Oasis.
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Fig. 2 Two-way indicators species analysis (TWINSPAN)
classification results of plant communities in Ejin Desert Oasis.
S1, Karelinia caspica; S2, Tamarix ramosissima; S3, Nitraria
tangutorum; S4, Artemisia sp.; S5, Sophora alopecuroides; S6,
Reaumuria soongorica; S7, Ephedra przewalskii; S8, Calli-
gonum sp.; S9, Alhagi sparsifolia; S10, Achnatherum splen-
dens; S11, Oxytropis glabra; S12, Salsola collina; S13, Bassia
dasyphylla; S14, Populus euphratica; S15, Glycyrrhiza uralen-
sis; S16, Elaeagnus angustifolia; S17, Phragmites communis;
S18, Leymus secalinus; S19, Calamagrostis epigeios; S20,
Elymus breviaristatus.
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Fig. 3 Dendrogram of two-way indicators species analysis (TWINSPAN) classification of 31 plots (151 quadrats) plant communi-
ties in Ejin Desert Oasis. D, division of plots; N, number of plots. I, Ass. Phragmites australis + herbs; Il, Ass. Populus eu-
phratica-Tamarix ramosissima + herbs; Ill, Ass. Elaeagnus angustifolia-Tamarix ramosissima + herbs; 1V, Ass. Tamarix ramosis-
sima-herbs; V, Ass. Karelinia caspica-Nitraria tangutorum + Artemisia sp. + Calligonum sp.; VI, Ass. Ephedra przewalskii-Reau-
muria soongorica + Nitraria tangutorum + Alhagi sparsifolia.
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Fig. 4 Two-dimensional detrended correspondence analysis
(DCA) ordination diagram of 31 plots in Ejin Desert Oasis.
1-31 represent plot codes. I, Ass. Phragmites australis + herbs;
I, Ass. Populus euphratica-Tamarix ramosissima + herbs; 11,
Ass. Elaeagnus angustifolia-Tamarix ramosissima + herbs; 1V,
Ass. Tamarix ramosissima-herbs; V, Ass. Karelinia caspica-
Nitraria tangutorum + Artemisia sp. + Calligonum sp.; VI,
Ass. Ephedra przewalskii-Reaumuria soongorica + Nitraria
tangutorum + Alhagi sparsifolia.
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Fig. 5 Two-dimensional detrended correspondence analysis
(DCA) ordination diagram of the main plant species in Ejin
Desert Oasis. S1, Karelinia caspica; S2, Tamarix ramosissima;
S3, Nitraria tangutorum; S6, Reaumuria soongorica; S7,
Ephedra przewalskii; S8, Calligonum sp.; S10, Achnatherum
splendens; S14, Populus euphratica; S16, Elaeagnus angusti-
folia; S17, Phragmites communis.

120 B 5 A S5z sy, DAL I AR HEAE 45 A s e A 1 (1 2R L
£ SALIIAFRsEmHE(E 247, {HMonte Carlof%:
fEFE i Depix — A8 5 i, L4 PR 52 i a7 [ B £1)0.35,
S W SAL ] Dep A7 FEAR 3 (1 AH G 1 o FLARFABE IR
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WL I PR AR R KT B B WA AN A SR

Table 1 Marginal and conditional effects of each variable obtained from the forward selection

THBREN Marginal effects 4520 Conditional effects pfE rfE F{E
T T R BN T Fipm  Pvele rvae  Fele
Environment factor Eigenvalue Environment factor Eigenvalue _

R K3 Groundwater depth 0.86 R K Groundwater depth 0.86 0.002 0.27 8.49
257> Salinity 0.85 pH 0.71 0.002" 0.23 8.12
WL JE Total dissolved solids 0.79 £y Salinity 0.35 0.002™ 0.11 3.15
H1 3% Electric conductivity 0.78 WL Total dissolved solids 0.31 0.005"  0.06 3.41
pH 0.75 H 5% Electric conductivity 0.27 0.036" 0.06 1.58
HCO3~ 0.64 HCO5~ 0.18 0.032" 0.05 1.98
SO~ 0.64 ca* 0.12 0.226 1.29
Na* 0.61 Na* 0.11 0.318 1.13
ca* 0.52 SO.» 0.08 0.284 1.23
Mg* 0.35 CI- 0.08 0.698 0.62
cr 0.18 Mg** 0.07 0.682 0.67
K* 0.07 K* 0.06 0.716 0.64

o ERIGE TR 7 R B R H ) SE M A (p < 0.01); *, PR DAL 1 X HE v P 20 1S 4 5 Tl X 2% (p < 0.05).
**_the impact of environment factors on community types is significant at p < 0.01 level; *, the impact of environment factors on community types is

significant at p < 0.05 level.

w2 B RENA B B AR AE

Table 2 Variation characteristics of environmental proxy variables of each association

A iR KR pH{EL £har WAL LRSS HCOs‘1
Association type  Groundwater depth pH value Salinity Total dissolved solids  Electric conductivity (mg-L™)
(m) (%) (mg-L™) (uscm™)
| 1.10-1.85 7.22-7.42 1.32-1.65 583.15-753.85 635.72-894.25 114.37-146.52
1l 2.28-3.56 7.38-7.80 1.80-2.52 947.64-1385.37 856.21-1285.36 173.85-233.42
11 2.33-4.25 7.32-7.65 1.75-2.30 665.42-1063.55 774.55-1095.36 135.25-196.73
v 2.81-5.15 7.46-7.90 2.41-3.25 1223.58-1745.26 1130.83-2216.15 201.36-347.70
\Y 3.32-5.54 7.55-8.25 3.15-3.87 1574.54-2512.75 1578.86-2653.24 279.09-382.15
VI 4.25-6.86 7.64-9.29 3.70-5.15 1885.35-3643.71 2156.33-3497.56 315.48-457.50

E T

°

FFAZRIERT, N, WI-LLI+ AR IETE NN, PARLIMIH AR, IV, LDMI-Z2KTE V, FEAESE- AR+ E PR VI, BRIC-Z0RD+ A i+ 5%

I, Ass. Phragmites australis + herbs; Il, Ass. Populus euphratica-Tamarix ramosissima + herbs; 111, Ass. Elaeagnus angustifolia-Tamarix ramosis-
sima + herbs; IV, Ass. Tamarix ramosissima-herbs; V, Ass. Karelinia caspica-Nitraria tangutorum + Artemisia sp. + Calligonum sp.; VI, Ass.
Ephedra przewalskii-Reaumuria soongorica + Nitraria tangutorum + Alhagi sparsifolia.

TE4E HDep Rl 5, 4545 M (B 35 tH B K~ B,
F M % I8 2% W] Dep B AEFEAR S KT AR DGk o RV Gt
pH. SAL. TDS. EC. HCOz %564 FRJ5 K {8k 1F
I [ 36 % L F H 3 Monte Carlo# %6 (p < 0.05). X
61 I 5 PR 1 0 T A 5 b AR PR AR A, LRI
78% I PR B A5 i, HorbDepf it £ N B =
(27%) (F1).

DCCAJZ 7 M A B - 1458 % R e k) 2 7003
TR, 2&—MB e T, v CAA R b s
TERN", HORE &G A AREC AR BER o S P E,
SR TR Pl K AR S S, A BRARHE B o
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o3BT 5 IR R RS 1 P U7 v (Zhang & Oxley,
1994; VLR R4E, 2000), ffiE6 MUHAR R G, KH
DCCAFEFF 5 M SRR 7y 5 B 1) 6 3R (1&16) o
DCCATT /N HE 7 4l I R i AF 4 0.925F10.247, o1
k73 90 459.5%H117.8%, Hi Wil EAR STRZE A
0.773, RIRTHHHAT AR ETT.3% MR L (5 B &, ¥
BHE P 45 R R . Jorh, IRBED P sk RoR, i
Sk T Ak 11 % B 2% s A 58 TR -5 3l 1) g 1 6AH
KMk, B SkIE LK R RE AR T 5 A
O3 A FIRR A3 A [ A SRR BE R/, JEZR K, A
TR, R/ 8 Sk 3% Ze FIHE PRl e A AR
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Fig. 6 Two-dimensional detrended canonical correspondence analysis (DCCA) ordination diagram of 31 plots in Ejin Desert Oasis.
Dep, groundwater depth; EC, electric conductivity; SAL, salinity; TDS, total dissolved solids. 1-31 represent plot codes. I, Ass.
Phragmites australis + herbs; I, Ass. Populus euphratica-Tamarix ramosissima + herbs; 111, Ass. Elaeagnus angustifolia-Tamarix
ramosissima + herbs; 1V, Ass. Tamarix ramosissima-herbs; V, Ass. Karelinia caspica-Nitraria tangutorum + Artemisia sp. + Calli-

gonum sp.; VI, Ass. Ephedra przewalskii-Reaumuria soongorica + Nitraria tangutorum + Alhagi sparsifolia.

RAGHA LR T 5 H P A D, I Mk
N, AR R R PR BRI (i 0 R K 4 el
2000).

DCCAHET I 25 14l J i T R0 A P 70 34 5%
[f)Dep, 525 Z [FpHA K AR H, Dep
DA bR R AR N A A o MEVE IR 7. BEA
Dep ik, FEMFISALFIHL R /K Ak 2445 4k & A= e
WAk, SALKZTDS 2 W] B s34, BEA ik e
W EUE B LA B, BEMK IR F VI
BHWHEAS . B 1. VISSFE T TR pHAE AR A A X ¢
K, DIEAE SR 250 H I 22 5% . DCCARIDCAHEF I &
& EBA LS AL, HDCCAFEF EIHE AT 75
AT M J5 SIS 2, T DCAFE R 16/ F8E A 23 A7 AL
erh HAERIH R . 3R200 5 B N IR AR BEAR 1 (1) A
AR -

4 1ig

KHITWINSPANZ 25, K4 F005 4 i B 4 Y 314
R FE BRI 23 A 64 T ERAMIIEN, 2300k P 3 + 2
NN RY A [/ N N R AW | /S NI R A
W-Z2 20 FeARse- U+ S+ A R -4 b

S DAUIRS 8 | R O DA R T2 RE S Kir| N Tt M F==B i
APRL ST R FEARAR ST AR HEAR K X R
AR AR RIS, o 5 SR AR b S e TR
TR T A A . AP Y e T F A e s
(2007) 0 07 52 A% R AR R A IR B e 4y RV T, AAIXC
SORE FERVT TG A S A S A . A
W43 28 5 Pkl s e T R A R S IR 96 R .
Grah i ek PN g Tl e KRk 50, oy PR
R iR, 52 BRI Bk K s, B
T RRIRAE Y, R AR RSO R 1)
TR ARG, T RS I E IRAR AR
TWINSPAN 73 26 it 13 £ #f A 1 5 DCAFE 7
SEIRFLARW) Ly, 6 AN 3 2 45 LU0 b A B
9 i B4R N R W BEVK AT T R, BUE T
TWINSPAN 7 R &5 IR G #7244
TE NI 2 ) I B ) e A Ve LR R 26, S0
NI AR 3, Ui DCATET B AR 1 H
W H 25 R A T 2 1) S v 55 PR B 22 TR 1) % & (K
%5 2003; FEA S, 2010). & HE ML HP R 70 A1 b
Jri 5 R NI A AT RS SR AR, I DA 25 R0 AL
R HL(SLTRIS10) A ALFAFPIRIHE AN, 7] 25 R AL A
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Y1534 T DCAHEF B 1 dpe A g, SLAATE 34h [F) 0] Y.
T AALEDCAHE T B 43 A B A L AR, 15 WAL 35
ATl () 53 A A JR A — 8 R L b e A6 M B v
I 53 A Jo) (K U455, 2003) 6

DCAHE/ T Fe R0, T4 A FEIX 35
BGF e e, LR EEE R AL P o A
6 J5) ) A= B R IK IR BT N - & Dep . A 5545 (2007)
¥ FH TWINSPANFIDCCAXT 45 4] 32 iR R gk A T
TR, g R AR, Depad I PRl 1- o]
FEAEY)RETE o3 Ak YeoE PR FH RS R 1o 3 41,
LAt 2% 5 15 T 5 DX P4 o 0] S A 5 A 58 O R I
T, IS BRI 458 (FVE 5%, 1994; =ik
4%, 2003; Zhang et al., 2005).

TERE M 5 B OC R AT, AL IREE 7
2 B, DRA BRI Rl -2 A AT A AR AR K
R, HER RN R (F ERAE, 2008), JF HAFAE
RZ M ITURIBSY, SR T4 RE oz 2. Bk
BEGE PR BE A SR A v B UM IR AR 5 T8
BRI A NEHAC R B0 K b
TUA IS AR e (3545, 2003), A3 AN 200
I3 T (PCA) I g ik ik G L2k M ) 8 (R 7R L 4%, 2004;
XI5 #E5% 2010). 1A FH i ) £E7% FMonte Carlo
SETER, BEMERD b R S
IRBER 7, 7 I HE R A7 7 3 2 1) R R 7 (R AR
4, 2010). ASHFFURTBER 2> A = 1124 R K
IREE R T )i PR, P Dep. pH. SAL.
TDS. EC. HCOz 4560 Ff ¥ ™ A {25 5% Wil 1A P55
R AR AR . AQHR AR e W LR T 78% I FF
Bifg B, L Depf Rt %, 18%27%. it
— R UE T, R T AR AR S BRI S B
T B BT 7] 326 6 45 & Monte  Carlo 56 2 WF 90 A 4k
6 JR IR — P A P A S SR P 1 7 vk (R AR AR A%,
2010). 1A H 6 AN AR o6 A FE gk AT DCCA
g3 HiH, DCCARIDCAHET K Ak - HA7 8 2 i AH
B, [HDCCAHET B A IR 43 Aii b S B i 5 %%
1T DCAFE T I 64N FE M 23 A A S 4 b HL 2R (2 .
55 15 Dep IR AR A AT AR J2& BE VR W Bl B o R A2 A 1) 2
FEPR -, B PN pHAE IR AR Ak A 45 35 0 A b 7 28 2%
HILA o ARIAR b 1) LA 4 PR Rl 0 v
6 J5 B AR 55, A4 5 i & DCCAHE 7
Bl b o] DUA X (AR 5%, 2010).

Zhang %5 (2005) (R 7 4 B, 5% W) 5ic 85 A 49
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A SR IR R A48 AR R AN AR A= ), ) (A
VERIORR o0 5 0%, T LRI S e Y i 1 T 7K
TS KE . IR EIEE N T SRS K
R, MR ENZ WA AR PR RS
AHE S KPR EE R 7 (14 WiDep.  SALFITDSEE) K45
WRBRE A A% R ST G R, e b
RS T MO R K AR A 5 3 N KRB K &R, H
TE A J5 PR R 34 55 o ok - 498 B4 5 i 7 1 ) i
Fo

B, AR T RIX e B SR, ZEah = #
G R A A RER AR ) Z R T
AR —Ab, ARG, PR G, PR
B, BT AR AR, BV SR> W] 2, Dep®
WIEREVE DT K BB ) A= 2 gL A

B B R E R ARA A RT3 A (2009CB-
421305). E K A AAHF K 4(91025023) K 8h. At
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KT, REAWFARALTI R X F GG @
Fréb-F oy R A8l

S 3k

Burke A (2001). Classification and ordination of plant commu-
nities of the Naukluft mountains, Namibia. Journal of
Vegetation Science, 12, 53-60.

Franklin J, Wiser SK, Drake DR, Burrows LE, Sykes WR
(2006). Environment, disturbance history and rain forest
composition across the islands of Tonga, Western Polyne-
sia. Journal of Vegetation Science, 17, 233-244.

Gui DW (H:4fH), Lei JQ (FFN5R), Zeng FJ (¥ FLIT), Jiang
Y ({L¥E), Mu GJ (BEE4), Yang FX (B & 4H) (2010).
Effect of ecological factors on plant communities of the
Cele River Basin on the north slope of the middle Kunlun
mountains. Acta Prataculturae Sinica (*2ML229R), 19,
38-46. (in Chinese with English abstract)

Jiang H (YT.#%), Huang JH (3% ##%), Chen LZ (FRR ), Yang
ZY (##ABH) (1994). DCA ordination, quantitative classi-
fication and environment interpretation of plant communi-
ties in Dongling Mountain. Acta Botanica Sinica ({842
k), 36, 539-551. (in Chinese with English abstract)

Leps L, Smilauer P (2003). Multivariate Analysis of Ecological
Data Using CANOCO. Cambridge University Press, New
York. 202-210.

Li GQ (Z=HFK), Wang XA (T-#%¢), Guo H (¥§%8), Zhu ZH
(RE4r) (2008). Effects of ecological factors on plant
communities of Ziwuling Mountain, Shaanxi Province.
Acta Ecologica Sinica (ZEZ&%R), 28, 2463-2471. (in
Chinese with English abstract)



KRBV WA SN R AR OB 2 R S ORI R R 0 i 489

Li T (=), Yin LK (F*4K3%), Yan C (™) (2003). Quantita-
tive classification and ordination analysis on vegetation in
the middle reaches of Tarim River. Arid Land Geography
(TFFXH#E), 26, 173-179. (in Chinese with English ab-
stract)

Liu GS (X)6#2) (1996). Soil Physical and Chemical Analysis
and Description of Soil Profiles (132 At 5> 7 55 ¥ T i
&). Standards Press of China, Beijing. 50-112. (in
Chinese)

Liu MX (X#i.0») (1985). Flora in Desertis Reipublicae Popu-
lorum Sinarum (4 YA &), Tomus 1. Science
Press, Beijing. 242-283. (in Chinese)

Liu WD (XIJ7#8), Ding Y (T %), Zang RG (80 E), Su JR
(FREZE), Yang M (M E2), Cai DL (3455 %), Li RC (%1%
It1), Chen SW (/b £§) (2010). Quantitative classification
and ordination of low-altitudinal tropical forests in
Bawangling, Hainan Island. Chinese Journal of Ecology
(E&2EIL ), 29, 1526-1532. (in Chinese with English
abstract)

Ma YQ (L5 %) (1991). Flora of Inner Mongolia (5% 1%
Y&), Tomus 2. Inner Mongolia People’s Publishing
House, Hohhot. 126-145. (in Chinese)

Qian YB (£%J)J%), Wu ZN (JKT7), Zhang LY (7K371z), Shi
QD (JiiK%R), Jiang J (#3F), Tang LS (JH3742) (2004).
Impact of ecoenvironment on vegetation community pattern
in Gurbantunggut Desert. Acta Geographica Sinica (M %%
), 59, 895-902. (in Chinese with English abstract)

Shen ZH (PSR, Zhang XS (BKHFIH), Jin YX (4 32%)
(2000). Gradient analysis of the influence of mountain to-
pography on vegetation pattern. Acta Phytoecologica
Sinica (Fi¥/E&:243R), 24, 430-435. (in Chinese with
English abstract)

Si JH (A1), Feng Q (i), Zhang XY (5k/INHT), Su YH
(#p 7K £L), Zhang YW (3K ¥ ) (2005). Vegetation
changes in the lower reaches of the Heihe River after its
water import. Acta Botanica Boreali-Occidentalia Sinica
(PH ALk~ 4R), 25, 631-640. (in Chinese with English
abstract)

Sun XX (#hEH), Li Y (F%K), Kang XY (Bl FT) (1994).
The quantitative classification and the ordination of
Populus euphratica Oliv’s natural forest stand in Jiuquan.

Journal of Arid Land Resources and Environment (4% [X.
PHIR 5 35%), 8, 61-67. (in Chinese with English abstract)

Tongway DJ, Ludwig JA (1994). Small-scale resource hetero-
geneity in semi-arid landscapes. Pacific Conservation Bi-
ology, 1, 201-208.

Wang LB (‘EFII%), Yu WL (& f61%), Yang WB (1 30i), Hu
XL ($1/hJE), Li GT (Z=##k), Li JT (Z=1£F) (2007).
The quantitative classification and ordination of natural
vegetation Populus euphratica Oliv. forests growing on
the banks of Ejina River. Journal of Northwest Forestry
University (FEdbAk2~Be2%9R), 22, 45-48. (in Chinese
with English abstract)

Zhang F (5K1%), Zhang JT (5K 4:5) (2000). Research progress
of numerical classification and ordination of vegetation in
China. Journal of Shanxi University (Natural Science Edi-
tion) (il P4 K272 # 4R (H AR R R)), 23, 278-282. (in
Chinese with English abstract)

Zhang F (7kU%), Zhang JT (74 1), Zhang F (9U4) (2003).
Pattern of forest vegetation and its environmental inter-
pretation in Zhuweigou, Lishan Mountain Nature Reserve.
Acta Ecologica Sinica (4 #&%#4Kk), 23, 421-427. (in Chi-
nese with English abstract)

Zhang JT (7K 4 ™) (1995). Methods of Vegetation Quantitative
Ecology (% A= 752 J51%). Science and Technology
Press of China, Beijing. 217-226. (in Chinese)

Zhang JT, Oxley ERB (1994). A comparison of three methods
of multivariate analysis of upland grasslands in North
Wales. Journal of Vegetation Science, 5, 71-76.

Zhang YM (¥KJGHH), Chen YN (%:IET%), Zhang XL (3K/NE)
(2004). Plant communities and their interrelations with
environmental factors in the lower reaches of Tarim River.
Acta Geographica Sinica (Hh¥2=}), 59, 903-910. (in
Chinese with English abstract)

Zhang YM, Chen YN, Pan BR (2005). Distribution and floris-
tics of desert plant communities in the lower reaches of
Tarim River, southern Xinjiang, People’s Republic of
China. Journal of Arid Environments, 63, 772-784.

Zhou ZQ (JH&5H), Wei XX (BEFEE), Liu T (XIJE) (2007).
The numerical classification of desert vegetation and soil
interpretation in Qitai County, Xinjiang. Biodiversity Sci-
ence (ZEMZFEME), 15, 264-270. (in Chinese with Eng-
lish abstract)

SUESZ: kel TUEME: O

doi: 10.3724/SP.J.1258.2011.00480




<<
  /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 1.3
  /CompressObjects /Off
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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 false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 [3000 3000]
  /PageSize [595.276 841.890]
>> setpagedevice


