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Research gap addressed

- Grain Size Distribution (GSD) in porous media (used in Nature Based Solutions - NBS)  highly heterogeneous

- Few recent studies (Stanic et al., 2021) use Universal Multifractal Framework (UMF) for GSD

- GSD and Pore Size Distribution (PSD) are similar

- But still PSD is modeled in simplistic manner (Fractal-based model)

- Further ramifications for Water Retention (WR) and Hydraulic conductivity (HC)

- Even when GSD model is more accurate  finally simulated hydrological properties are not!

- New UM-based approach to model PSD, WR & HC is proposed

- And tested on 4 different Green Roof Substrates



UM parameter estimation from measured GSD
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Pore Size Distribution (PSD) & Water Retention (WR)
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Grain Size Distribution ↔ Pore Size Distribution  Capillary pores Water Retention
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Hydraulic Conductivity
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Conclusions
- Density field UMPs  GSD field UMPs

- UMP estimation from GSD (avoiding multifractal 

phase transitions)

- PSD similar to GSD

- New UM-based approach to model PSD, WR & 

HC

- New parameter 𝒑𝒊𝒆 Ink-bottle effect

- Total hydrological behavior UMPs

- Improvement from earlier fractal-based 

approximations

- No explicit consideration  internal pores 

(complex grain shapes) & stratification  𝒑𝒊𝒆

considers these implicitly

- 𝑝𝑖𝑒 dependent on steepness of GSD  but still 

curve fit estimate  explicit function of 𝛼, 𝐶1

future scope…
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4 Different substrates
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