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Interaction and synchrony of population dynacmis determine the parameters of
Taylor®s laws
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Taylor®s law (TL) is an empirical rule in ecology for variance and mean of
population density: loglO(variance) ~ logl0(a) + b x loglO(mean). Population synchrony is another
common feature. This study investigated the effects of environmental synchrony and density-dependent

dispersal on the temporal (bT) and spatial (bS) slopes of TL, using an empirical dataset of 85 vole
populations and simulated time-series. The empirical populations satisfied the temporal and spatial
TLs with bT = 1.943 and bS = 1.579. The mean pairwise synchrony was 0.377. Most simulated
populations satisfied the form of the TLs without the environmental synchrony and density-dependent
dispersal, but those slopes were too steep. When including both effects, 92.7% of the simulated
datasets provided realistic bT, bS, and population synchrony. Because the two slopes were more
sensitive to density-dependent dispersal than environmental synchrony, density-dependent dispersal
may be the key to understand bT and bS.
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