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Research progress in habitat suitability assessment methods
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1. Ministry of Education Key Laboratory for Water and Sediment Sciences, Beijing Normal University, Beijing 100875, China;
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Abstract: Based on the requirement of indicator species on physical habitat conditions, habitat suitability simulation is considered to
be a most reliable method to determine the environmental flow. The purpose of evaluating habitat suitability is to provide a suitable
habitat for aquatic organisms. Compared with other evaluation methods of environmental flow, habitat suitability simulation consid-
ers the species-habitat relationships, and quantifies habitat requirements by evaluation indices. This paper aims to provide an over-
view of the current habitat suitability assessment methods for describing the relationship between species and habitat. Methods in-
cluding habitat suitability index, multivariate statistical methods, fuzzy logic method, artificial neural networks, statistical analysis of
multi-species and community are introduced. The development and application of these methods are described in this paper. At the
same time, the advantages and disadvantages of statistical methods are compared. Habitat suitability index is a classical method for
quantifying habitat Binary format, univariate format and multivariate format are the three formats of habitat suitability index. The
first two methods only consider single factor. Because of the intuitive, required less field survey data, and can be easily used, multi-
variate format is the most popular method at present. However, it strongly relies on the experience of expert and tends to be subjec-
tive easily. Multivariate statistical methods include multiple linear regressions, ridge regression method, principal component regres-
sion, logistic regression, generalized linear model approach, generalized additive model method, and so on. More and more applica-
tions of multivariate statistical methods in habitat suitability assessment have appeared in recent years. Multivariate statistical meth-
ods considered the interaction between the physical factors. The fuzzy logic method is better dealing with uncertainties in the process
of habitat simulation. It uses expert knowledge and dispose inaccuracies and uncertainties of measurement in the modeling process.
Fuzzy logic method takes into account the interactions between multiple variables, but the number of fuzzy rules will increase rapidly
when the number of variables increases. Artificial neural network presents advantages in identifying complicated relationship be-
tween response variables and environment variables implicitly, but it suffers from inadequate explanatory power. Statistical analysis
of multi-species and community can be conducted by sequencing analysis or gradient analysis. These methods both have their ad-
vantages and disadvantages. The most suitable habitat suitability evaluation method should be chosen by combining actual condi-
tions.

Key words: habitat suitability; univariate method; multivariate method; statistical method; fuzzy logic; regression; artificial neural
networks



