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Abstract; The spatial distribution of grassland community was studied on the saline land in Linze using different sampling
areas and zoning methods. Results showed that the spatial distribution pattern of grassland community was sensitive to
sampling sizes and zoning methods. The effect of aggregation was very obvious when the sampling area was under 12500m’.
The different zoning methods had certain effects on the spatial distribution pattern under same sampling sizes. However, the
effect of zoning methods on the spatial distribution pattern decreased as sampling area increased. Therefore, it is essential to
optimise the sampling areas and select the appropriate zoning methods to minimise the difference between sampling units for

the research on spatial distribution of grassland community on saline land.
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T RARFEKR X TR, 5885 R 2 B3, kR X £ %4% % ( Zoning alternatives ) , B & 45 FR 4 T 38 {1
FH B.50/A) &5 ( modifiable area unit problem ,MAUP) (31

PP X BB AAIERT 2, LR MR, AR, BRI =R RZ AR
FH Pk R ET IR L EE i s0)  AZE 3 (R E R SN IRESSLRER, B HRE
PR & T RAKHERMN IR E N, TP X R K 2 sh A PP B A b FhiE SHEE
WS TIRE A AR MASE T HEARLPRY S EA R RN PRGBS 2R 'R B
12 [RIA% JR R T BB M T FR BT R R 3  s ARSCR AR IR R BURE RBE FIBURE 58, DA s BEVR MR N BB
R ZREMETR R R TR S SR ER SR R B S R X R IR B 1847, F R I R 4k
B M S (AR JRy , T 20T B VA B e L TR A g R 348 SR 1 X R o
1 HARRESHREH®
1.1 BERX BRMEN

BT XA T H 0 B SR A A 5 Bl Vo R i R L 36 3 (100°6°4"E,39°11°7"N) a6 ik M AR 4R 3% L Bip o
RIS, b AR 2 387hm” , SE ¥Rk 1400m , B 1B KT 55108, S4EFHIEE 7.6C , = 10CHEFR
3078.4°C , TLFEHA 170d, 4F H HAH%L >3000h, 4F K FH SRS > 607kJem >, Z4EFHREKE 113. 4mm, K
FEEGEES b7 G 8 BMHEKE R4 20% L b, ZEFHHEERE 2341, 0mm, K FXHE BT
2 47% ', B 1990 SEEEN; LIS RIE HRAR B M B LI RO, 3RO LB B At R

ZERIEVE B E 1000m x 1000m f SLEHL B B o8 KR, BT X H B bR anse 1 fim, iR
HEEANFHEAEA - 5B+, 720 ~10cm 12, BHER LG EH0.5% , BB E X Bk 18%,
£ 20 ~40cm +J2,95% D) E X IB A2 & BT 4.0% , 40 ~60cm 1 )2,85% LA E XIB 45 BKT 2.0%,
1% EAMXIEEE3.1% , XZ1EpH(HT.6 ~8.8, T2 13% pH HEEA M. HIEANESESL2E
B WTAREFEERAMHERXY . TR R E RS X g E BN AESE T,

F1 WRRIEEAER
Table 1 Physical and chemical characteristic of different soil layers

+J2(em) 2H88(%) YL (% ) TR (m)
Soil layer Total salt content Organic matter pH Groundwater level
0~10 0.5~18.0 0.2~3.7 7.4~8.8 1.55~2.04
10 ~20 0.4~8.0 0.6 ~2.4 7.4~8.6

20 ~40 0.2~10.7 0.4~2.5 7.5~8.4

40 ~60 0.2~3.9 0.3~2.0 7.2~8.2

Bzl AR EEA 14 MEYEEE: 1. 83 (P. distans), 1. ¥3E3E + BFREM (Asso.
Triglochin maritimum + Puccomellia distans) , . %17 &£\ ( Asso. Heleochairs inersita) ,IV. /NETEHEM (Asso.
Typha minima) , V. ¥IE3E + BF + HEEEE N (Asso. T. maritimum + P. distans + Haterpestes ruthenica) , VI.
P + HEEL + B EEM\ (Asso. Phragmites communis + H. Ruthenica + P. Distans ), VI. & + BEE N
(Asso. L. dasystachys + H. Ruthenica) M. 73 + /NTLEFEMM (Asso. P. Communis + Juncus bofonius) , IX.
AR (Asso. Nitraria tangutica) , X. TR + B ZEFEM (Asso. Kalidium gracide + P. communis) ,
XI. B:TUR + 52 + BB R TFFEMN (Asso. K. Gracide + P. Communis + Calamagrostis pseudophragmite) , X
SETUR + BEE B (Asso. K. Gracide + Artemisia capillaris) ,XII. E5)TUR + 883% + A EFEA (Asso. K.
gracide + Suaeda salsa + Saliconia europaea) , XN. N + ZF B (Asso. K. gracide + Achnatherum splen-
dens) , TRIBRFHERE, AR X TR 14 FppEdeal , 4L 17 3k,

1.2 EEHE#H
DAl R R b i B v 1:10000 53l 4 S50 5345 B A IR I, P& B UM ot IR G DB E AT e . Bkt
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R, [ — 27 o H B LA BEERR, G A T AR SR B BB R A e i, N RE — R AT 172 MR
FrymER, B AT LR T, SRR RO T,

FAZZ A T (Basic spatial unit, BSU) 51 25m BIE S TEAE T, DUEIEHRE X o frA B BESR IS & B 3]
FWE T, W7E 1000m x 1000m FBFFEX P AT RS540 x40 =1600 M%7, BT # TAEFE R S LR A
ESERCTRD .

1.3 REBEMRIXTHE
1.3.1 REHEER

SR P AR D ZE AR R BT 1.,4.,16.,25 .64 A5 #1100 A% B IE 77 T2 BURE A TTE BT SE X AR IR AN B B L
B, 34 BT 5 B BURE T AR AR T 202 2 BT 7R
1.3.2 RXFE

43 B TERA 2500 m® 1 10000 m” FBURE BOTFEBIFE X AR B BB, RIR TR 5108 3 #(3%2),

=2 WEFE
Table 2 Sampling methods
AT E AT L TR HE S Fft B FOREAS T30
MAUP Order Area of sampling unit Number of grids
REGER 1 25mx 25m = 625m? 1600
Aggregation across scales 2 50m x 50m = 2500m’ 400
3 100m x 100m = 10000m? 100
4 125m x 125m = 15625m? 64
5 200m x 200m = 40000m? 25
6 250m x 250m = 62500m? 16
Ul S 7 25m x 100m = 2500m? 400
Zoning system 2 50m x 50m = 2500m’ 400
8 100m x25m = 2500m? 400
9 50m x 200m = 10000m? 100
3 100m x 100m = 10000m? 100
10 200m x 50m = 10000m* 100

1.4 S EE R ZHAEDE
FOWZS [E) 4% J) 22 44 (landscape diversity ) 233 5K T LR R E FEALR BRI, 7 A R KRR Z
FEPE (type diversity) \BEHR ZHEM: (paich diversity ) F1#% J5 2 % (pattern diversity) 'Y B LA I — &5 ¥ &
AL HITEAR R ZRIE o
1.4.1 KRR
o R LBE LR KA B E B BRI 2", AR SCH 2 RE M8 3K (diversity index , H) FIE 258 15 %K ( dominance
index,DI) ME:
H=P,nP, (1)
DI=H__-H (2)
KA, P | MY BI R E AR B H, REBERFEME M, H,,, = InM; M2 RBESKEIRE .
1.4.2 LR
o R PR B /NI IR B9 R 2t 3 BRI BE SR 45 8K (elongation index , ET) 15}
Y% (fractal dimension, D) JIJ5E
EI=[C/A"P] -4 (3)
D =2In(C/4)/InA (4)
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K, C ARSI A ARSE R, BOL R IE TR RSB KIRECN 0,
1.4.3 ERLHEHE
58 VLA 0 2% [ 43 A B 2o BE e I 4% 6 2 TR A BB 22 ) 25 ) o6 R AT BBER R 1 A Sc Al ik 4 4 3K
(D,,) FIFEXT R £ T84 ( relative contagion index,RC) 7R :
D, =2In(Cm /4)/InA (5)
RC=1-Cl/CL (6)
i, CREMAK,C, =C+2(A-1)n/(M-1) ,n B5% i REHAAFHITELEE , CT HE MR
( complexity index, CI) ">, CI,.Hy CT WB KT REBUE , CI,,,. = MInM,
2 HREWm
2.1 RO SRR X H 3 A AR R 40 AT 4 SR B
WEE BURFE ARG R, BR 4 BEE BN B o5 T AR L B B/, TR TR B e T 75 5 i B e, A BB S 0 30 55 WL 1Bl o
(F£2), HEHERPIUEE BSU 1 16 50, ZE BT WA P E R LA <2% gy3ede, g 1 T .M.V,
W, %3 ~6 BMEPIHE, HEHERRITA T RS B BT 64 50, 7EEA R WA E R LA <5%
BB, anBES VI, IX (X, ZELASE 5.6 S RO IR . MRIBEE N, Bt |, e AR B on, TR
HoAl < 5% HIBER LA 2 i Al s S |, B M — A B EEVR IR P A R3S, R AR BT, — ST
FRILH =5% B BESB TT AR e A B ROME . [FET, BN R S, X A —E

R3 BEREHREREETSRNETERHERLG (%)
Table 3 The area proportion (% ) of different patch type in different sampling method

pieav 2] B F s Sampling method

Patch type 1 2 3 4 5 6 7 8 9 10
I 0.2 0.5 0 0 0 0 0 0.8 0 0
II 0.3 0.5 0 0 0 0 0 0.5 0 0
Il 0.7 0.8 0 0 0 0 0 0.5 0 0
N 0.8 1.0 0 0 0 0 1.0 0.8 0 0
v 11.1 10.8 14.0 14.1 20.0 12.5 12.8 10.8 16.0 15.0
VI 1.3 1.8 0 0 0 0 1.5 0 2.0 0
VI 11.1 10.8 9.0 11.0 8.0 12.5 9.3 12.3 12.0 12.0
| 3.8 3.8 4.0 4.7 0 0 3.5 4.3 4.0 3.0
X 2.6 2.8 2.0 3.1 0 0 2.8 3.0 3.0 3.0
X 27.6 27.5 29.0 29.7 36.0 37.5 29.0 26.5 28.0 28.0
X 25.1 24.8 26.0 23.4 28.0 25.0 25.5 25.0 21.0 26.0
X 10.8 10.5 10.0 9.4 8.0 12.5 10.0 11.3 10.0 9.0
I 4.3 4.3 6.0 4.7 0 0 4.3 4.0 4.0 4.0
W 0.5 0.5 0 0 0 0 0.5 0.5 0 0

B SR LS TR A R T LA A SR A e BRI AR R AR PR 1S B SR (E AT B AL i, 38
FA_EaRAE AR , kTR 74 i 5 5T A 5 e 59 UL 2 V) e ) T 28 T AR R ) A RS 99 BRSO, E AT T RS (A
1) o S5RFR RS BBV Xl Ve P B 3 SR L2 (R A% R e 8 SRS S M /] LA 20 DY 2K

SB—2K, A BRI AR BT R, RO R R AT X R R (B 1,¢) o FESRELE (BEERAEE KA L
BRI LSRR B R SR RIS B R 2 H R R R RS PR RS T U B R i 2, 2%
B S IO T AU At , FERIORL A B AW TR (B 1,a,b,d e, h) o HEUREBUE R 2 BSU K920 fELART,
RSN IR ¥ B3 s B ZE 20 5LV, MR AW, BVBURETE AR 12500m” LRI , BURE TE FRS BELR
BB R JBAR LA RSR WP BESR 1 4R A 3 1 B 5 X4 7E BURE T LA B 12500m” LA JS 4 G2 IR A O T
AR 0 RO 3O 2 B Vel 55 5
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Fig.1 Relationship of the sampling area unit and the index of the spatial pattern

B2 BRI R RITE R, BRI R T RN TRE(E 1,¢) . KB ZHMASE SRR IR
TR MR, B AR N 0.0056, ZHURF ARSI, FESRRI 2 BT & Hfl B2 S BURE AR 4
WAL, I BRI F BE . BIBURE EABUS BESR ISR i 2o AR o b B 9 3R A0 B B M R M R A RE B9, 2

SIHY , SERURE AR G PR AE X B 5

SH=2R, FEE BURFE AR BT O, B AR R A EXT BB WTE N (B 1,1) o s 4EXBEBUR AR 3 K
EXHOE R B REEREIEF /D, FEA R ), SLI U T AR 3% RXE 0 R A B2 . BRBURE TR

BRI BT R A K5

SHIUZE, FEE B AR T R, B A R AT B4t in (18 1,g) o B30 4 ZURE BUR [ AU K
BRMHIG N, 2% A 0. 003, B HUR T AR 3 R0 - 4E SO FHE B 1 e O MR A B35 . BRBURE T AR 3¢

hitp : //www. ecologica. cn



15 2 IR R B 2 VAR SR Y T B T AR A e AL 159

BXFHIR R B Z8 5 L K &= )50 AR 2 — 2 3 a3 B /i,

R o B 3 B0 LR )4 SR B A TR AR B 20 AT 22 B - 4R 2 AR M TR AR O 12500m” DA i, B W2 e % J) B
ZHMHBERTBARR, BHNESHERRNZR, YHIMNEIERHERNKE 12500m’ 2538 ki), R
FEROR IR/ [T AT 5 S N Y T 3 9B A 1 ol 2 1) R A i T 88 T AR A TG () BB e A 1 v
FhEEZR B3 i R AR HUE AR N A /N T 200m X 200m, T £LRBFPEE N A/NF 100m x 100m, A EERH FA
[ B P 225 B S O 1 B2 VR A A b T AR R R R AR [, R L T AR/ N s U AR TR] , BV R R A BURE T
MRS RSN, (B KB ERSI N T/ER , BSR4 b 5 W2 [J) 4% R A L il ooy
£ REBUEE N 12000 ~12500m’,

2.2 RIX BN B bR OWL S () A% Ry 2 BT 45 SR B S TR

TR g R S AR R Z B X RRESEH R R — , Hdr 2k AR R B U AR AU
FULIEHBAREIMRR, BESEERRBRZAMXAZRRETE, AL EREZNEZEANER, A
MR XN AEEERZR, AT EHN2EARERREANBRSER, FAREYZHEXHEE 205
A, R X BN R AR B A2 g bR 3 R X BN U, B SRR A — S U, BIERAIZH
PR 3R X B BURE R AR . TEMTR TR H R, EF— B P AR A B, 8 g R E L
MERAENGER . SIAYTF B B0 R XS MR AR R R HEER XM ERERE
B,

AR X T SRR IR AR, BRI XA AR . M, S WA SR B 78 W /) Kl DX 38/ o 7 ] — B
HEARHITTT (B 2,a,b) , AERIX T F 38R WA B R 2R ECEE — €W, ARBREEEHHRATT
T, B R R MR ZHEE R B AR R 2R AN RIER R REEE X R 5 R AR AR
AL, A E X XI5 SR B RAE TS B AT 204, TT LAE e B R ) X2 2 B B . B & BURE 7 2284k,
BEHL P A O BETE KA A8 4k, 7E 2500m” T 10000m” B BURE BTG AR [F] 3 Rl X 7 SR 0 R AL S5 BOh A — E B
0, B REE BURE AR 3 K, R RIF R R 2B

25 25

a 07 @2 mg b 0o =3 W10
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Fig. 2 Different zoning scheme and diversity index

N T BE— TR X 7 R R AR R BB AL W, I AR R BT 0T . P A FBEE IR
BILT,3 FA R BRI X T xR e SO AL R RECEA I (3R 4) , 3F HAA R R X 77 S %0 A [/ 58 0lAR
R AR RERE, AMEEH— BRI T, 8 X7 KX BRI 18 8 (ED B ik, REA R X 77
EI PRI R By B3 s IR RS TR PR 1880 (DI M3 4E% (D) B , R AR R R X 77 % 3
Pty O RN 2% BE R IR A b 8 B3 5 R T) B BRURE TR AU v S WL R S O e R ) B AR R BN 2500m” KT
10000m” fy Bk T B S5 WA J 28 S R A, 3 W U T AU K BOWUAS R IR S M. R ML AE RS RE TR 2
PSSR FR— N BRI XRITTR, I BREFIRR B AR R LUEEA R BRIX 7R, @8 mEREITH
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Table 4 Vatiance coefficient of landscape index in different zoning project
2
BB w ) g DI D EI Dm RC
Area of sampling
2500 2.29% 10. 16% 4.94% 24.31% 2.44% 2.79%
10000 3.10% 4.04% 5.65% 25.45% 2.74% 3.04%
3 g

2 [ JR 5 A AR AR R B SR R R AR A A TS Y BT () A — , R 3R FRAS [R] B BpURE T AR AT R X O 5 W)
UEBBARXHRR, N T IEHRMEEBIRES RGN RSER , AT T8 Xhih EE 5w 2 F
BB T 2R A, 28 IR R 3o 23 B RUBE R AL AR X 77 R 7 e U, N R BBA B o FEE BURE T AR B3
o, e 3 UL P B PR R SRR R BB B B B8, I LR BB B O i o AR LB, ZEE TR
e A5 AN AR BB R I . LA R A 12500m” LAF B, UL R4 R Y AR M B
RAMARK , YEFSMABHBE AR Z 12500m” SLFE AT, REESR B/ , fH K f B T LA 38 I T4
B, X, FILA BRI SR BUEE ALY 12000 ~ 12500m” , {8 i T8 6 FhRE 42 6 5 vk B2 A Ak
i T AR ) R WA BE S ], AR 3 TET ARUR/ N Wi S ELBAS D

A BB AR B R AR R B RS B e i PR SR M AR R SRR B A N R AR B R S R (X R
FREARFTAE . 7E 2500m”Fl 10000m” (B RPEUHE BLTT I ARG 3 Fh R BRI X 7 X RAE T BCHA — 2
S BT B E AR T, R X7 SN FER I RN 5 o B3, R R ST PEER B 0 358 P SR 2% S el
BB (B R U TE AR A3 R, X300 75 5% B4 Mt SR Y A 9, 2 Y BB TR AR 2 AR JR) B e R L
B TE BT ST B = (] A i Ry o, TR — e AR X R 77 SRABURE RUE , 5F AR IR FH TR B9 B ARA [ o] LA e
AEIERNX TR, FAHE R BT B2 7 B/ MR IE A BER
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