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In this study, in order to test and confirm the validity of the model and model output, i.e. food web stability and connectance. We
utilize two well-curated datasets. For food web stability, we are comparing the frequency of stability produced by the model for
different consumer-resource size-ratios with the empirical consumer-resource size-ratio distribution. Because empirical food webs
represent the consumer-resource interactions that exist in nature, we expect more stable consumer-resource mass-ratios to be
present at a higher frequency than less stable ones. Furthermore, we compare the empirical food web connectance (the number of
observed links divided by the number of all possible links in a food web) and the connectance produced by the food web models.

For both food web stability and connectance analysis, we use the 3082 consumer-resource interaction data with masses of species
from eight food webs across different habitats [Pawar et al. 2012, Pawar et al. 2019]. And for food web connectance analysis, we use
the previous eight food webs plus 181 binary food web data from the Ecologists' co-operative web bank [Cohen 1989]. The eight
food webs used for stability analysis are Eastern Weddell Sea (305 trophic interactions), Grand Caricaie Marsh (459 trophic
interactions), Scotch Broom (347 trophic interactions), Skipwith Pond (264 trophic interactions), Broadstone Stream (138 trophic
interactions), UK Grassland (113 trophic interactions), GearaghWoodland (370 trophic interactions), and Estero de Punta Banda
(1086 trophic interactions). Each trophic interaction contains (1) Community name, (2) Consumer-Resource names and relations, (3)
Consumer mass (kg), (4) Resource mass (kg), and (5) Trophic interaction dimensionality (the space in which trophic interaction occur).
Dividing resource mass by consumer mass, we get the consumer-resource mass-ratio for each trophic interaction. Since we are only
using the consumer mass, the resource mass, and the trophic interaction dimensionality, we use Matlab to filter out the other
information.

No sample-size calculation was performed. For model validation, we use the 3082 consumer-resource interaction data from eight
food webs across different habitats. In addition, we also utilize 181 binary food web data from the Ecologists' co-operative web bank.

The food webs data was collected from the existing datasets in pdf format and converted to csv format (no software used). The data
was organized and filtered using Matlab (version: 9.8.0.1417392 (R2020a) Update 4). The data collection is completed by Tianyun Lin.

The data used were from existing datasets [Cohen 1989, Pawar et al. 2012, Pawar et al. 2019]. Spatial scale and timing are reported
in the studies and publications in which the data were originally collected.

The original dataset contains two types of trophic interaction dimensionality, i.e. 2D and 3D. The dimensionality is based on the space
through which the resource moves and thus the consumer must catch it (Pawar et al. 2012). Because different dimensionalities have
distinct scaling relationships with mass, and for model development purposes, we only use 2D interactions.

Since we did not conduct any experiment for this study, the reproducibility of experimental findings is not relevant to this study. To
reproduce model outputs, please use the provided code.

We are only using the mass and mass-ratio distributions of the consumers and resources to compare with model output. Thus,
randomization is not relevant to this study.

We are only using the mass and mass-ratio distributions of the consumers and resources to compare with model output. Thus,
blinding is not relevant to this study.




