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Abstract; Scale is an important issue both in landscape ecology and remote sensing. Although scale in landscape ecology
involves both grain and extent, changing grain size is much more concerned by scientists. Choosing data of proper resolution
has always been a big problem for landscape pattern analysis using satellite images. Many studies have been conducted
trying to investigate the effects of remote sensor spatial resolution on landscape pattern analysis. However, the effects of
remote sensor spatial resolution on urban landscape pattern analysis have rarely been reported.

Land use transects across urban center of Shanghai were clipped from the land use maps of 2000 and 2002, which were
created by manual interpretation from ETM + and IRS-PAN images, to produce Land use transect I and IT ( LUT-I and II) .
To study the impacts of road corridors on urban landscape pattern, road corridors and urban patches in LUT-II were merged
to create Land use transect III (LUT-IIT). The three transects were then converted to ArcGrid formats at the grain size of 5,
10, 15, 20, 25, 30, 35, 40, 50, 60, 80, 100, 120, 140, 160, 180, 200, 250m using ArcView Spatial Analyst. Seven

landscape indices were examined from both landscape and class-level including percent of coverage ( PLAND), patch
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density (PD), edge density (ED), mean patch fractal dimension ( MPFD) , contagion ( CONTAG) , largest patch index
(LPI) and Shannon diversity index (SHDI).

The results showed that scale effects of selected landscape indices were different in urban landscape. PD in LUT-II
dropped as grain size increased from 5m to 10m, and increased as grain size reached 30m, and then decreased again with
increasing grain size. Linear corridors such as roads were the major reasons leading to scale effects in urban landscape,

because they are quite sensitive to varied remote sensor resolution and grain size.

PD, ED, MPFD, CONTAG and LPI were more sensitive to changing grain size comparing with PLAND and SHDI.
Although PD, ED, MPFD and LPI could be used to quantify urban fragmentation, their behavior was different with
changing grain size, highlighting the necessity of measuring urban fragmentation from different aspects.

The results also suggested that satellite images from IKONOS, SPOT or IRS-PAN with fine resolution were necessary
for examining urban fragmentation, while data from TM/ETM + with coarser resolution might be used to monitor urban
sprawl. For data derived from IRS-PAN image, grain size about 5 — 10m is necessary to avoid scale effects in landscape
pattern analysis, while the optimal grain size for data derived from TM/ETM + images is 30 — 80m.

Key Words: remote sensor resolution ; grain size; landscape pattern; scale effects; Shanghai
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Fig. 2 Percent coverage of different land use types in three transects with changing grain size
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Fig. 3 Landscape-level landscape metrics in three transects with changing grain size
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Fig. 5 Alterations in landscape pattern within a 960 x 960m? plot in the urban center with increasing grain size

0,0 3BT 2 FIREH 3 AR ER, - BENEENFZ BB E R /M 1 and I stand for vector Land use transect II and IIT

respectively, and the numbers following II and III represent grain size of the raster map

RIEIIEEL, ¥ B R FLH A AERLE ) 10m B 30m F5 B PR RIR A" o Zhang B ABRER T 4
PERER BRI , B b TEBSAER WA BT & B LB RS B R A T, B et B R B A
oA
3.2 REER WS HOR BN R 2 57

BroE g R A A F B RIS B AL A 22 6] 0 PR R R L A AR BRI, BERE R AR R BR
PEHARHOX JUAN 8RR 7T LA s WL AR A2 BT, 1Lt B O 2 [ 20 B DAL 4 PR R B RO T R IG5 A

hitp : //www. ecologica. cn



2762 £ K5 % K 28 %

HRIE, KR D EA A F RS AL 75 ER AT B R AL . BEIREE R BRI
T8 HUH 5 RARR IR LR ALAR R RLIE B3 I B kb B B ) 3 (R B JE7E 10 ~30m Z[R] B9
AEAEERSL) TR MREE RS RRARWREEE FEERE RN B2 EE . XEHRNRER
FA 55 AR B I ol %ok L, 7E S B RR TE R MA T, BRI AR A M B o e AL AR AR 150, 1B ey T i SRR WL
AR AR, ARRE BV T SRR, RRE AR W LMRIFER K o 7EREH 2 o, LR
B, 1 A WD (B T B T AR SRR TE BB AR , W SR RLA HE R AR T, BTLAR LR
BERTT B
3.3 2RI g3 PRI ERLIE RO R el K% 2 TR) g kAR B e

it AT 1 FIAEHT 2w B SR LR R T LA B, AS [ 23 ) 20 3R 1 D o e A 300 B 3l i 0 F ) A
GRERBE,MHXFERESFEERERNEUT RN, Y= E PR, RGBT IR R & 4
T, ZHAIRE R REAME, H IR AR R G URAFTZR . X2 8 o PR R BURE 2
SR A FSEEY, L ANEBE AR . Zeth FRIE LS , B VLA AR AR B Ay , %o 2 [ 0 2R B AR At g
B BT BARRMA , LR RRIE AT o B9 ELBIAR /IS, B 7S 1 2 9 25 3o 6 20T B2 W) 2 35 7 3 i SR WL P A
S5 B, iR E R ST IRTT R A R RO , A AR B U R AL A RAE , 7 0 T {5 2 R 4
FHREEAR , thin SPOT,IRS-PAN B(# IKONOS HI¥E8l, BRXFFAULHA M S7E T 3R 2 3 B
TM/ETM + B R R BORHCA AR A, i RBT5E B B RIRTHRT LA Y 5K 8 sS4k, PR
i TM/ETM + AR BRI R BE Y o
3.4 TR VUM FR EARLIEE RIODE BOR R Y

MBIFEGER AT LA, BR T S BT Shannon P48 5, BT ST P B9 H AR L6 Boad 2R BE i A Rl 2
JBE B L E SR, T ELAS IF] 25 I8 o 9 3R T B R RO A M Rl B, X F AR E R, H
FRAGSTATS K {A2EAT R R A i BB BE e 3 A —4F . 13 IRS-PAN XAEFHIZE, S ~ 10m BIRLE 2
HEATERY, W LA ST BRAOR UM R . TS T TM/ETM + XA B RE , B T 3 32 L3 5800, Y 32 R 4 X
BN, 3864% 30 ~80m KPR EARE T LAY o B AR BE B/ N I R HL SR B9 SR WL, 1B FRAGSTATS #4413 B i
VBt S B B U/ 2 T LT R R, PR A A B 8 SE MR A B ek IR 2 TR A — A, 7E LA SR R
DLW R RTER T, R B R KRR T 488 T B AR IR]

References:

[1] WuJG. The key research topics in landscape ecology. Acta Ecologica Sinica, 2002, 24(9) ; 2074 —2076.

[2] Gustafson E J. Quantifying landscape spatial pattern: what is the state of the art? Ecosystems, 1998, 1(2) . 143 —156.

[3] XiaoDN, Li XZ, Gao ], et al. Landscape ecology. Beijing: Sciences Press, 2003.

[4] Zhao WW, FuBJ, Chen L X. The effects of grain change on landscape indices. Quatemary Sciences, 2003, 23(3) ; 326 —333.

[5] ShenW ], Wu] G, Ren H, et al. Effects of changing spatial extent on landscape pattern analysis. Acta Ecologica Sinica, 2003, 23(11) ; 2219
—2231.

[6] WulJG. Effects of changing scale on landscape pattern analysis: scaling relations. Landscape Ecology, 2004, 19(2) . 125 —138.

[7] GonglJZ, XiaB C, Li N, et al. Effects of spatial grain size on landscape pattern of land-cover types in the rapidly urbanized region. Acta
Ecologica Sinica, 2006, 26(7) : 2198 — 2206.

[8] YueWZ, XuJH, Tan W Q. Spatial analysis of the urban landscape patten. Ecologic Science, 2005, 24(2); 102 — 106.

[9] Tumer M G. Landscape ecology: the effect of pattern on process. Annual Review of Ecological Systems, 1989, 20. 171 —197.

[10] Atkinson P M, Curran P J. Choosing an appropriate spatial resolution for remote sensing investigations. Photogrammetric Engineering and Remote
Sensing, 1997, 63(12) ; 1345 —1351.

[11] Woodcock C E, Strahler A H. The factor of scale in remote sensing. Remote Sensing of Environment, 1987, 21(3); 311 —332.

[12] Frohn R C. Remote Sensing for Landscape Ecology: New Metric Indicators for Monitoring, Modelling, and Assessment of Ecosystems. Boca Raton,

hitp : //www. ecologica. cn



6 3

REY & BRRL RS W) 5 R ROk BE R AR R T R WA SR AT R i 2763

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Florida, USA ; Lewis Publishers, 1998.

Pan D, Domon G, de Blois S, et al. Temporal (1958 —1993) and spatial patterns of land use changes in Haut-Saint-Laurent ( Quebec, Canada)
and their relation to landscape physical attributes. Landscape Ecology, 1999, 14(1) . 35 —52.

Weng Q. Land use change analysis in the Zhujiang Delta of China using satellite remote sensing, GIS and stochastic modelling. Journal of
Environmental Management, 2002, 64(3) ; 273 —284.

Benson B J, MacKenzie M D. Effects of sensor spatial resolution on landscape structure parameters. Landscape Ecology, 1995, 10(2) . 113
—120.

Petit C C, Lambin E F. Integration of multi-source remote sensing data for land cover change detection. International Journal of Geographical
Information Science, 2001, 15(8) ; 785 —803.

Saura S. Effects of remote sensor spatial resolution and data aggregation on selected fragmentation indices. Landscape Ecology, 2004, 19(2) . 197
—209.

Zhu M, Jiang N, Li J L, et al. The effects of sensor spatial resolution and changing grain size on fragmentation indices in urban landscape.
International Journal of Remote Sensing, 2006, 27(21) ; 4791 —4805.

McGarigal K, Cushman S A, Neel M C, et al. FRAGSTATS; Spatial Pattern Analysis Program for Categorical Maps. Amherst, Massachusetts,
USA; University of Massachusetts, 2002.

[20] Zhang L Q, Wu J P, Zhen Y, et al. A GIS-based gradient analysis of urban landscape pattern of Shanghai metropolitan area, China. Landscape
and Urban Planning, 2004, 69(1): 1 —16.
%30k :

(1]
[3]
[4]
[5]
[7]
[8]

BREE. RUAERFPRTABIISHE. EAFR, 2002, 24(9) : 2074 ~2076.

HET, £%2, RIR, ¥ RWAESE. vz AL, 2003

BOCE, AZ, BRAITR. BRSO, SEIUZATST, 2003, 23(3) : 326 ~333.

RIE, FEEH, £, ¥ ZREERATRRERI TR 258, 2003, 23(11) : 2219 ~2231.
RERA, FALE, 4, % REBRTCHIK - 0B S RRARE SRR AR, 2006, 26(7) : 2198 ~2206.
HOCE, fREE, WOUH. MRS BRI EARLE, 2005, 24(2) : 102 ~ 106.

hitp : //www. ecologica. cn



	06c64.pdf
	06c65.pdf
	06c66.pdf
	06c67.pdf
	06c68.pdf
	06c69.pdf
	06c70.pdf
	06c71.pdf
	06c72.pdf
	06c73.pdf
	06c74.pdf

