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Fig.3 Illustration of differences in the quality of multidimensional functional spaces
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Assessing the Efficiency of Multidimensional Functional Spaces
for Macroinvertebrate Traits of Functional Diversity
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Abstract: Measuring the functional diversity of communities based on species traits requires the construc-
tion of a multidimensional functional space where functional diversity indices can be computed. A poor—
quality functional space leads to biased calculation of functional diversity indices. However, there is no con-
sensus on selecting the dimension of functional space. In this study, we selected Xinxue River as a case
study and assessed the quality of multidimensional functional spaces on the measurement of macroinverte-
brate functional diversity indices in Xinxue River and analyzed the effects of species richness on the quality
of functional space. Using macroinvertebrate data, the quality of different dimensional functional spaces
was evaluated by mean squared deviation analysis, and the effect of species number on the quality of dimen-
sional functional spaces was analyzed by simulating different groups on a river—reach scale. Results show
that: (1) There were 14 spatial dimensions of functional space constructed based on macroinvertebrate traits.
The functional space with five and six dimensions was best, based on mean squared deviation. In functional
spaces with at least seven dimensions, the distance between each pair of species were greater than the initial
functional distance. The distance between each pair of species was underestimated in functional spaces limit-
ed to four dimensions. (2) A five dimensional functional space was best at both river and reach scales. (3) A
four dimensional functional space gave the lowest mean squared deviation in groups with 20—40 macroin-
vertebrate species, while a five dimensional functional space gave the lowest mean squared deviation in
groups with 50—90 species. Functional spaces with four to six dimensions most frequently gave the lowest
mean square deviation, accounting for 70% of all functional spaces. In summary, the best functional space
for macroinvertebrate traits had five or six dimensions in Xinxue River and species number had limited in-
fluence on the identity and quality of the best functional space.

Key words : macroinvertebrates; functional diversity; multidimensional functional space; Xinxue River



