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QUANTITATIVE METHODS INL ANDSCAPE PATTERN ANALY SIS

ZHANGJintun, QIU Yang, ZHENG Fengying
(Institute of Loess Plateau, Shanxi University, Taiyuan 030006, PRC)

Abgract 'L andscgpe emology isa rdativdy new branch of ecology and is becoming more and moreinr

portant in thisfidd. It isa ddipline concerning landscgpe gructure Jandscgpe f unctions and landscape
dynamics. The sudy core of landscape exlogy islandscgpe pattern andysson different scdes,indud

ing atid scde and tenpord de. Quantitative methods are esentid to devdopment of landscape
pattern sudy. Numericd methodsare of incread ng importance in landscape emlogy. The devdopment
of numericd techniques has been remarkable in the lag twenty years. This pgper intends to review
the devdopment of quantitative techniques in landscgpe pattern andyss,and to introduce the mos
comnon and the lates methodsin the following groups: (1) Techniques for sudying a Sngle patch.

Sngle patch isthe badc characterigic of alandscgpe and itsformation is usudly related to sngle err

vironmentd variable. Thereforeit is dgnificant meaningfu in ecology to describe itsfeature. Quantitar

tive decription of dnge patch indudes the indices as follows:patch form, dongation ,drcularity,
oonpactness, and development etc. (2) Techniques for studying patterns of a Sngle landscape de

ment. A landsgpe is oondged of many dements. Each landscgpe dement has its own charaterigics.

The patternsof landscgpe dements are mog i mportant in landscgpe pattern andyss and many scien

tigs have pad much attention to this kind of pattern andyss. Much nore quantitative methods have
been invented to sudy the pattern of landscape dements. Thispgper reviews techniquesfor andyzng
landscgpe pattern such as variance andyds of continuous quodrats, atid autocorrdation andyss,
variogram and corregram ,kriging andyss ectrd andyds,wavdet andyss patch gap andyss,trend
surface andyss, etc. (3) Techniques for sudying landscgpe mosac ructure. Mosac gructure is the
oonmprehendve feature of alandscgpe. The measuresof mosaics reflects rdationships of landscepe de-

ments,environmentd variables and their congruction and digribution. Some measures focus on the
neighborhood ,or on arrangement of the whole landscgpe. The atid pattern in mosacsis numerous
and complex and isa worthy research frontier. Many pgpers have been published in the gudy of mo-

sc gructure of landscgpe recently. And its theory has been goplied to landscgpe planning. Here we
describe me common measures such aslandscape diversity (ind uding comprehendve diverdty ,domi-

nance richness, rdative evenness of landscape types, etc.) landscape boundary measures(ind uding
edge ratio , rdative dissmilarity of two landscgpe types etc.) ,indices of patch arrangement pattern
(induding patch islation ,contagion fragmentation of different landscape typesetc. ) and © on. These
methods mentioned above are mog popular and commmon used in landscgpe pattern andyss. Some are
newly devdoped in the past decade. Many methods are firstly described in Chinese literature and
therefore are particuarly usful for Chinese sientigs.

Key words: Landscape ecology ; pattern anayss; quantitative methods; landscgpe element ;
mosaic structure



