22 7 Vol. 22,No. 7
2002 7 ACTA ECOLOGICA SINICA Jul. ,2002

( s 110016)

The Characteristics and Contents of Landscape Spatial Analysis
CHEN Wen-Bo, XIAO Du-Ning, LI Xiu-Zhen (Institute of Applied Ecologys Chinese Academy of
Sciencess Shenyang, 110016, China). Acta Ecologica Sinica,2002,22(7) :1135~1142.

Abstract: Landscape is a heterogeneous area composed of many ecosystems. The different process on
landscape scale has decisive effects on the formation of landscape pattern. Correspondingly. the pattern
that has already formed controls the basic processes of landscape. The relationship between scale, pattern
and process has become a research focus which landscape ecology is interested in. The landscape model of
patch-corridor-matrix provides landscape spatial analysis with “spatial language”;remote sensing (RS) and
geological information system (GIS) provide landscape spatial analysis with “spatial means”. Those are the
main reasons why the studies on the relationship between scale, pattern and process become the key word
most repeated. Scale and pattern are bored with the meaning of space. Moreover, they affect and decide
basic landscape processes. All the above mentioned make one thing clear: landscape spatial analysis plays
an important role in landscape ecology.

Landscape spatial analysis, whose ultimate purpose is to demonstrate the relationship between
landscape pattern and process, is the spatial analysis of landscape components based on their morphology
and characteristics, GIS and RS being basic means and landscape ecology being basic principles. It is
composed of three parts, namely, spatial conformation analysis, spatial relationship analysis and spatial
morphology analysis. Although it originates from the spatial analysis in common sense, it enriches the
connotation. Landscape spatial analysis should take scale into account and reflect landscape’s heterogeneity
with the purpose of demonstrating the relationship between pattern and process. Consequently it
materializes the spatial analysis in common sense and provides landscape spatial components with ecological
meanings. Landscape spatial conformation analysis is the analysis of the basic geometric characteristics of
landscape components. Landscape components, such as patch ,corridor and matrix can be considered as
point , line or surface in geometry under the “patch-corridor-matrix” model. Because the conformation of
landscape component has a strong effect on landscape function, it is an essential spatial analysis in
landscape ecology. Landscape spatial relationship analysis conducts a research mainly in two fields which
are also common in landscape ecology: spatial distance and spatial distribution. Compared with the above

mentioned, landscape morphology analysis is seldom used. The purpose of landscape morphology analysis
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is to establish the analogy and correlation among different spatial patterns. It is well known that a
landscape pattern with a coarse pattern has a different function compared to a landscape with a fine
pattern. It is also important that we could use a established landscape pattern to extrapolate an unknown
landscape pattern in order to compare their functions.

Generally speaking, landscape analysis is usually fulfilled by GIS and corresponding software. GIS
integrates various sciences and technology up to date, for example, relationship database management,
effective graph algorithm, interpolation, network analysis and so on. provides spatial analysis with
powerful tools, which makes the complex task difficult to fulfill in the past very easy today. At present,
most GIS software, such the ERSI series product. Intergraph series product and Mapinfo series product
has a strong function for spatial analysis. Spatial analysis has become one of the essential functions.
Furthermore, a variety of landscape indices and corresponding software created by landscape ecology such
as Fragstats and APACK, has the function of spatial analysis to some extent. It is a common spatial
analysis in landscape ecology to describe landscape pattern and its transformation and demonstrate the
relationship between pattern and process by means of landscape indices.
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Table 2 Spatial distance between patches
Contents Methods
(CC)
Mean distance Each patch to all adjacent neighbors CC
(CE)
Standard deviation distance Each patch to all adjacent neighbors CE
(CC)
Mean distance by gp Each patch to nearest patch of same gp CC
(CE)
Standard deviation distance by gp Each patch to nearest patch of same gp CE
(EE)
Number of distances in each distance class Each patch to nearest patch of same gp EE
(CO)
Number of distances in each distance class by gp Each patch to nearest patch of different gp CC
(CE)
Each patch to nearest patch of different gp CE
(CC)
Patches of 1 gp to nearest of specific gp CC
(CE)
Patches of 1 gp to nearest of specific gp CE
(EE)
Patches of 1 gp to nearest of specific gp EE
CcC ;CE ;EE 5 gp CC = center-to-center distance; CE=center-to-
edge distance; EE = edge-to-edge distance; gp = attribute group
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