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Fig. S1 Initial full SEM-based path models showing the associations of freeze–thaw cycle number (F), soil depth (D), salinity (S), and moisture content (W) with (a) microporosity, (b) mesoporosity, and (c) macroporosity. Values beside the arrows indicate standardized path coefficients (β). Solid arrows represent statistically significant paths (p < 0.05), whereas dashed arrows represent non-significant paths (p ≥ 0.05). R² indicates the proportion of variance explained by each model.
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