




Figure 2 Variability of total community biomass as a function of species richness when coexistence is maintained by
the storage effect (A,B) or relative nonlinearity (C,D). Top panels show results from simulations where environmental
or resource variance determine the number species that coexist in a community. Bottom panels show results from
simulations where environmental or resource variance is fixed at a level that allows coexistence of all four species, but
species are removed to manipulate diversity. The left-hand panels represent regional diversity-variability relationships
across natural diversity gradients, whereas the right-hand panels represent local diversity-variability relationships.
Parameter values, where species are denoted by numeric subscripts: (A) r1 = r2 = r3 = r4 = 0.2, a1 = a2 = a3 = a4 = 2,
b1 = b2 = b3 = b4 = 2.5, α1 = 0.5,α2 = 0.49,α3 = 0.48,α4 = 0.47, ρ1 = ρ2 = ρ3 = ρ4 = 0, σE = variable; (B)
r1 = r2 = r3 = r4 = 0.2, a1 = a2 = a3 = a4 = 2, b1 = b2 = b3 = b4 = 2.5, α1 = 0.5,α2 = 0.49,α3 = 0.48,α4 = 0.47,
ρ1 = ρ2 = ρ3 = ρ4 = � 1/3, σE = 4; (C) r1 = 0.2,r2 = 1,r3 = 2,r4 = 5, a1 = 2,a2 = 5,a3 = 10,a4 = 25, b1 =
2.5,b2 = 20,b3 = 30,b4 = 45, α1 = α2 = α3 = α4 = 0.5, ρ1 = ρ2 = ρ3 = ρ4 = 1, σ(R+) = variable; (D) r1 = 0.2,r2 =
1,r3 = 2,r4 = 5, a1 = 2,a2 = 5,a3 = 10,a4 = 25, b1 = 2.5,b2 = 20,b3 = 30,b4 = 45, α1 = α2 = α3 = α4 = 0.5,
ρ1 = ρ2 = ρ3 = ρ4 = 1, σ(R+) = 1.2.
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Figure 3 The effect of increasing environmental variability on ecosystem variability when species coexist via the
storage effect. Panels (A-C) show simulation results where species have slightly asymmetrical competitive effects,
whereas panels (D-F) show results when competition is more asymmetric. Columns show results for different levels
of correlations of species’ environmental responses, ρ . Colored vertical lines show the magnitude of environmental
variability at which each level of species richness first occurs. Parameter values are as in Figure 2A except for αs: (A-C)
α1 = 0.5,α2 = 0.495,α3 = 0.49,α4 = 0.485; (D-F) α1 = 0.5,α2 = 0.49,α3 = 0.48,α4 = 0.47.
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Figure 4 The effect of environmental variability on ecosystem variability when species coexist via relative nonlinearity.
(A) The species pool increases from one to four species, with the fourth species being most unstable (e.g., resource
conservative to resource acquisitive). Increasing environmental variability (the SD of annual resource availability)
allows for greater species richness, but species additions do not modulate the effect of environmental variability on
ecosystem variability. (B) The species pool increases from one to four species, with the fourth species being most stable
(e.g., resource acquisitive to resrouce conservative). In this case, increasing environmental variability allows for greater
realized species richness and can temper the effect of environmental variability. In (B), there is limited parameter space
under which only three species coexist, which is why a three species community is missing. Parameter values are as in
Figure 2C.
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Figure 5 Example of how species additions under increasing environmental variability can buffer ecosystem stability
when species coexist via the storage effect. Environmental variability (σ2

E ) increases linearly with time on the x-axis. (A)
Time series of species’ biomass (colored lines) in a closed community where colonization of new species is prevented
and (B) its associated coefficient of variation (Rolling CV; calculated over 100-yr moving window) through time. (C)
Time series of species’ biomass in an open community where colonization by new species from the regional pool of
four species becomes possible as environmental variation increases. The trajectory of total biomass CV in the open
community (D) asymptotes at lower variability than in the closed community (B) due to the buffering effect of species
richness. Parameter values are as in Figure 2A except for αs: α1 = 0.5,α2 = 0.494,α3 = 0.49,α4 = 0.483.
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