SUPPORTING INFORMATION S3. Methodological details of meta-analysis.

We used the response ratio (RR) as the effect size metric (Gurevitch & Hedges 2001), which is one of the metrics most commonly used in ecology meta-analyses (Lajeunesse & Forbes 2003; Rey-Benayas et al. 2009). The RR was calculated for each biodiversity and ES measure as the natural logarithm-transformed ratio of the experimental value in the restored wetland to the corresponding control value in the degraded wetland [ln(Rest/Deg)] or natural wetland [ln(Rest/Nat). Such an RR relating an experimental measurement to the corresponding control measurement is often used to assess experimental effects (Hedges et al. 1999). 


Our meta-analysis was weighted, meaning that variance and sample size were taken into account when calculating effect sizes (Gurevitch & Hedges 2001). We computed RR as Xr/Xd, where Xr is the mean value in the restored wetland and Xd the mean value in the control group (degraded or natural wetland). We defined Varr and Nr as the variance and sample size (number of replicates) of the restored condition, and Vard and Nd as the corresponding variables in the control conditions. Statistical analyses of RRs were carried out after transforming them by the natural logarithm [RR = ln(Xr/Xd)]. This transformation linearizes the variable, such that deviations in the numerator are treated the same as deviations in the denominator. As a result, measurements of the variable typically show a normal distribution, making the natural log-transformed RR suitable for a wide range of parametric statistical tests (Hedges et al. 1999).


To compute global effect size, defined as mean RR+SD for each organism or ES type, Metawin requires a single value for sample size. Since Nr and Nd were different in several studies, we averaged them together in a single variable N(avg) (Appendix S2). In weighted meta-analysis, the variance of the global effect size has two components: one due to sampling variation within each study and another due to variation between studies (Hedges et al. 1999). Metawin takes both components into account when computing global effect size variance, defined as Var[RR] in the database (Appendix S2).


To assess the statistical significance of differences in RR effect sizes among groups or the significance of deviations of effect sizes from zero, we used the conservative test of the bias-corrected 95% bootstrapping confidence intervals (CI) based on 999 permutations (Adams et al. 1997; Rosemberg et al. 2000). This approach is similar to that used in previous meta-analyses (see Hillebrand et al. 2007; Mooney et al. 2010). 

The accuracy of a meta-analysis can depend on the number of studies included and on the significance of the results in those studies. Rosenthal (1979) defined the fail-safe number as the number of studies that would have to be added to a meta-analysis in order to change at least some results from significant to non-significant. He proposed that a meta-analysis can be considered reliable if the fail-safe number is larger than 5N + 10, where N is the number of studies in the dataset. In our meta-analysis, the fail-safe number for restored vs. degraded wetlands was 21,417, larger than 5N + 10 = 1,510. The fail-safe number for restored vs. natural wetlands was 3,905, again larger than 5N + 10 = 2,540. Therefore we believe that the results of our meta-analysis are reliable (Rosenberg 2005).


To assess the risk of publication bias towards positive results and larger sample sizes in our included studies, we generated funnel plots, which indicated that such bias was unlikely to affect the results of the comparisons between restored and degraded wetlands (Fig. S4.1a) or between restored and natural wetlands (Fig. S4.1b). We also plotted standardized effect sizes against the normal quantiles (Wang & Bushman 1998) to assess how well the effect sizes fit a normal distribution. Slight deviation from a normal distribution was observed (Fig. S4.2).


Since we expected the comparisons between restored vs. degraded conditions and between restored vs. natural conditions to be intrinsically different, we analyzed them separately. Since this difference may be due at least in part to differences in experimental designs, we assessed whether experimental design (ExpDes) interacted with “comparison type” (Comp) using ANOVA. These two variables were included as fixed factors and RR as the dependent variable. We confirmed the expected significant differences between comparison types (F1, 661 = 12.3, P = 0.0005) and between experimental designs (F1, 661 = 6.96, P = 0.0011), suggesting that performing separate meta-analyses for two “comparison types” is appropriate because the data sets differ numerically and ecologically. At the same time, comparison types and experimental designs did not interact significantly (F1, 664 = 2.23, P = 0.1375), suggesting a lack of confounding between these factors. 
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Fig. S3.1. Funnel plot of effect sizes [ln(RR)] of raw data against averaged sample size in comparisons of (a) restored vs. degraded wetlands and (b) restored vs. natural wetlands. 
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Fig. S3.2. Normal quantile plot (RR) of raw data versus sample size for comparisons of (a) restored vs. degraded wetlands and (b) restored vs. natural wetlands.

