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Effects of spatial grain size on landscape pattern of land-cover types in the rapidly

urbanized region

GONG Jian-Zhou, XIA Bei-Cheng” ,LI Nan,GUO Luo  ( School of Environmental Science and Engincering , Sun Yas-Sen University , Guangzhou
510275, China) . Acta Ecologica Sinica ,2006,26(7) :2198 ~ 2206.

Abstract: The concept of scale is of great importance and also a scientific frontier in ecology, landscape ecology, and geography.
The study of scale changing involves how theories and methods under a different scale. Scale changing, therefore, affects many
fields and remains to be thoroughly studied. Being basic spatial unit, different grain sizes affect the results of spatial analysis.
Scale response of landscape characteristics of spatial features becomes one of the most important issues in geographical and
ecological researches .

The SPOT image of remote sensing of central Guangzhou on November 7, 2002 was translated as the basic vectorgraph of land
cover types. The basic cell size (the original pixel) of the translated vectorgraph was 5m. A series of vectorpraphs with different
grid cells were constructed by assembling the basic cells using the software Grid module of Arc/info. In these vectorgraphs,
different grid cells consisted of different basic cells, which the scale was represented by the pixels in one side of the square grid
cell, including 1, 2, 3, 4, 5, 6,7, 8,9, 10, 16, 24, 32, 64, 128, 256 and 512 pixels/basic cells. The scale effect of spatial
grain sizes was analyzed under two levels of land-cover types and landscape in the study area.

Results showed that dominant types of landscape were strengthened with increasing grain size. Areas of greenland and urban
land, the highest two in eight types of land covers, increased with the increasing grain sizes. The increasing area ratio of urban
land was largest, from 32.88% to 37.32% with the grain sizes changing from 4 x 4 to 16 x 16 pixels. Area ratios of farmland,

woodland, scrubland and road & square decreased with the increasing grain sizes. Among four types, the area ratio of farmland

BEWHE FILA% 985 TRAFEFSLBHBERUKFERHTE

Yo B #:2005-11-29; 11T B H# : 2006-04-16

EEWT BER(970~), &, KK MIA , BL4E NEFEEESEAREEEHR. E-mail: gongjzh66@ 126 com
* W MAEH Corresponding author. E-mail: xiabch@ mail . sysu. edu.cn

Foundation item: The project was supported by environment and pollution control project of 985 engineering of Sun Yat-Sen University
Received date:2005-11-29; Accepted date : 2006-04-16

Biography : GONG Jian-Zhou, Ph. D., mainly d in environmental ecology and management . E-mail : gongjzh66 @ 126 . com

=)



http://www.cqvip.com

D000 http://www.cqvip.com]

78 FEA  F YR BT L X A T R AT R B 2199

decreased most rapidly from 11.75% to 7.54% with grain sizes changing from 4 x 4 to 16 x 16 pixels. The area ratios of orchard
and water did not change significantly with different grain sizes.

There were obvious scale effects to respond to different grain sizes in land cover types and landscape. The responding extents
were varied with different land cover types and landscape. In the same type, the responding extents within different grain sizes
were different. Among landscape indices, the patch density(PD), MESH, and DIVISION of land cover were most sensitive in
responding to different grain sizes. Some thresholds to respond grain sizes of some land cover types were revealed, such as grain
sizes 10, 32 and 128 in this study.

The results showed that landscape heterogeneities were related to grain sizes. Indices of landscape were variable under
different grain sizes, such as indices to describe composing, ratio, shape, and congregating. These indices were divided into three
types: stable, decreasing, and fluctuating (increasing then decreasing) with the grain sizes. The indices describing dimensional
fractions of landscape (FRAC-AM and PAFRAC) varied.

Key words:land-cover; landscape heterogeneity; grain size; effect of grain size; threshold
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Table 1 Transforming matrix of area ratios of 8 land-cover types from grain size 4 to 8

_ g2y A
HLBE 8 Grain size 8 Ratio of area
B4
A ; ERXE RE RES
Grein size 4 KE EE s BAHE  mm TORR g - HE
R Fi# Road 4 Grain Grain
Farmland Orchard  Woodland  Scrub land  Green land Water , i
Urban land & square size 4 size 8
& B Farmland 65.1 X 1.8 0.9 8.8 13.7 9.2 0.5 11.75 10.66
[ H#1 Orchard 2.7 70.3 0.5 X 8.0 13.8 4.5 0.2 0.29 0.29
Hhit Woodland 2.4 x 69.0 1.0 11.5 9.3 6.0 0.7 5.27 5.09
AR MM Serub land 4.5 0.0 1.8 66.9 7.8 11.4 7.3 0.2 2.44 2.30
£ 3B Green land 2.3 0.1 1.5 0.5 82.0 8.3 4.8 0.5 26.30 27.49
WA X A Urban land 3.6 0.1 1.3 0.6 7.2 81.2 5.6 0.3 32.88  33.26
7K, Water 4.8 x 1.6 0.9 7.3 10.9 74.3 0.2 19.55 19.48
T #3258 Fl s Road & square 4.7 0.1 1.6 0.6 6.9 10.1 4.7 71.4 1.51 1.43
EFPEFRETDFARTHEB T 2L Numbers in the table represent ratio/transforming ratio of area
%2 LUTAMENSH I6HARN LT HEELRD I ANAREBER
Table 2 Transforming matrix of area ratios of 8 land-cover types from grain size 8 to 16
(g2l A

$ B 16 Grain size 16 .
Ratio of area

PR 8

Grain size 8 KM Em W WAKE mm TRER gy HETE S BERE
Farmland Orchard Woodland  Scrub land Green land Urban land Water & square size 8 size 16
4% B Farmland 37.4 x 1.5 0.6 12.8 30.5 17.3 x 10.66 7.54
[E # Orchard 0 2.4 x x 12.1 39.4 3 3 0.29 0.28
it Woodland 0.5 X 33.3 1.6 2.9 2.6 18.1 1 5.09 3.03
R FH Scrub land 6.1 0 2.3 30.5 19.8 27.1 14.1 x 2.30 1.54
£2H Green land 2.8 0.1 1.7 0.6 68.7 17.5 8.3 0.2 27.49  30.06
W # Urban land 3.4 0.3 1.3 0.7 14.5 68.9 10.8 0.1 33.26  37.32
7K, Water 7 x 1.2 1.5 14.5 21.8 53.9 0.1 19.48  19.59
8 % 3238 Fi # Road & square 7.4 x 1.2 1.2 34.4 16.6 7.4 31.9 1.43 0.63

FPRFREEHRXEBHEBE DL Numbers in the table represent ratio/ transforming ratio of area
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Fig.1 Response curves of landscape indices of different land-cover types to changing grain size
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Fig.2 Variant dynamics of different landscape indices to changing spatial grain size
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BB/ B PRETHE—, F—HEEWARER RN RIREE BREHRY REEREAM
BRMEAN, BAEERETE, BMEBRR MR MR EHEARARNER, HRRRMER, KRBT
RBAZERZREEWRK, 550, R EH D] 512 6, B R BRI H KR, B, BA MM 1E K
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K E BB 3 R 5 2 R R VLR AE (R BE WA B B 35 5, 43 BT B T & 28 B B A AL 48 B0 R BE R 7 9 28 R
AE(F3). RIPERRBEBRW RS REE WA BFB KA, ERREN 2.1044, KR E KKK A
B K/, ZER RECH 1.4836, [ BLBFSY X 4 A K S8 BE R B0 T AR BE B B SR W38 0, R (L R B R A
K, LB R 7 5 B, (] et 338 B A 350 PR R X/ T8 i 250 O O B A BB RO R R R Y o B R R R 9
8RR FIR 0.7895.0.7506. Fo ERRBFHEE R, FRMERDHFHERRFEENHRKE
BEREE, B/ MRS BERR, R R KRR B R M B RERFEER. NAREY
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Table 3 Coefficients of variability of landscape indices corresponding to spatial grain size

B AT A WR FHER RN pemew mmmmm smEmm 50 gy
Land-cover type B BoR = Vi@ﬁ?ﬁﬁ CLUMPY COHESION DIVISION A AVERAGE
PD PLAND SHAPE-MN FRAC-AM MESH

4R B Farmland 0.5927 0.2305 0.2375 0.0550 0.7895 0.3024 0.0001 0.2832 0.3142
B #b Orchard 0.5319 0.0414 0.1953 0.0488 0.1643 0.2412 0.0000 0.4066 0.2037
H# Woodland 0.6028 0.2024 0.2101 0.0565 0.7506 0.3575 0.0000 0.1805 0.2951
AR HH Scrub land 0.5733 0.2158 0.2139 0.0507 0.7239 0.3833 0.0000 0.2615 0.3028
£ # Green land 0.6722 0.0638 0.1237 0.0277 0.2665 0.0426 0.0208 2.1044 0.4152
ﬁﬂﬁ“&ﬁﬁi@. Urband land 0.7353 0.0626 0.1055 0.0620 0.3467 0.0360 0.0299 0.6244 0.2503
7K 38, Water 0.6279 0.0293 0.1386 0.0467 0.2989 0.0686 0.0071 1.4836 0.3376
EESACE S Road & square 0.6274 0.2177  0.2416 0.0494 0.2195 0.3535 0.0000 0.0984 0.2259
R3] Average 0.6204 0.1329 0.1833 0.0496 0.4450 0.2231 0.0101 0.6803 0.2931

2.3 FWKF b 08 55 AR BB BE N

MERER TR GEEE A AE SRS HAF ER 8 MNMEIRUT IR WA BB , T &
ZRWME 2, M HBEMAFUTHER:

—RESRERA TEN3MRASFUER(FERSFERR FHEBENFLERINEEL),
KPR ETHEEN, IR XRMER K FEE M1 R R A B B RAERME R R
5 7R P TR BN AR 4y 5P ST AR 1 SRR B 38 X T 2 SR/ IE T e B R, DR E K, R M E R TR
AR BINALH 3 f BERUF, RBUA B BB H . RE W, 1R — A 2 4 507 A8 (8] FORL B AR At
B RAEN, XA B A AREARTEHRNESAR TS HBAR KR ERN . BEREEBENE DT
256 478 Bl P9t BEDRE B R A S R AR AL A B (VB T ) , ZDREIE 256 Bt T df /B Bt RBH R R AT b ¥
BN, P XA B mE R R A SRR R R s DR SR SR B A, BUM R I il 2 /R B, ORI D 4
BEEERKE RERATR,

A LLE AR RSO E SO R AR LR AN TR L B R R — A S ¥ AR AR EEER L EHR
MR BER B AR fE o 53 5h , R WLHE B i L BE S LA I iR R B 4 BB AL B B, BT X L B R AR B R [A) 3
By R R R KRR L LU SR E BT MR B

BRABT ST 5 | R AE 2R Y A 45 O i B2 W B 9 SR B IK , 32 B 7 00 T BT ok K L BE VIS L I , BB Al 4
MRE(OHREZEHER) L E R RUBBN B /D, & LB ZRBEY LS H KR, B X5
ERHREREWATESERES , BEEZA LTI M R S SR A8 R 5 5B A8 SO B 22 b i
W L MUK, R RN BERTERE e BERZ RN RES W BB R TR ER MK

R MERHNEF RECTREER IR 4, ERABBANERIEEM PR RER, B/DHRRE
FHUENFERSEEEERNFLERYTEELR.

R4 BUEBREVENTRRE
Table 4 Coefficients of variability of landscape indices corresponding to spatial grain size

WH  PHBR  ERER ERIR  FREE  FEREY

FEEEY BRESR i

15 % Indices ¥E HE] S TSR BB SIEHRE
PRD I
PD  SHAPE-MN  PAFRAC R COHESION  pac-AM SIDI SIEI AVERAGE
7R 3 R Coefficients
R Coeficien 0.6442  0.145 0.072 0.0618 0.0495 0.0451 0.0298 0.0223 0.2032
of variability

FH L HEERM S E SRR ER R AR, BB, UMt HE SRR LESR
WAL BB B AR A A EBIE, KIE N A S BN TRER
3 4ig

(DERBAKFEWHREREZNH, THBEERUZ RN EREB 5SS MBELREY, FE 2 BB EZ ¥
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