
Mean Particle Size
from Remote Sensing Reflectance

Backscattering spectral slope as a proxy for particle size
in turbid estuarine and coastal waters



Problematic & Context

Aggregation and FlocculationSediment transport Particle composition
• Par$cle size governs 

se0ling and resuspension 
dynamics 

• key to fluvial-coastal flux 
es$mates.

Floc dynamics control turbidity 
maxima

mineral vs  biogenic particles

Strong relying on in-situ LISST instruments — spatially limited and costly at scale.



Power-law parameterisation of bbp

bbp(λ) = bbp(λ₀) · (λ / λ₀)
λ₀ = 700 nm  (reference wavelength)
γ  =  backscattering spectral slope  [unitless, 0–1.6]

γ for size information:
▸  Steep slope (large γ) → many small particles dominate scattering
▸  Linked to Junge PSD slope ε via  ε ≈ γ + 3
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Key design choices for Ybbp retrieval

Red–NIR window (650–850 nm)

Avoids saturation at short λ in turbid water 
bbp dominates signal

Brute-force grid over γ ∈ [0, 1.6]

4 080 γ–S combinaWons tested
physically constrained soluWons retained

Uncertainty-weighted SPM from bbp(λ)

Propagates noise in ρw directly to SPM and enables 
per-pixel uncertainty esWmates

Sullivan et al. (2006) / Röttgers et al. (2014)

Temperature-corrected aw

MOSAIC algorithm
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MOSAIC algorithm

Key design choices for Ybbp retrieval

Red–NIR window (650–850 nm)

Avoids saturaWon at short λ in turbid water; bbp 
dominates signal

Brute-force grid over γ ∈ [0, 1.6]

4 080 γ–S combinaWons tested; physically 
constrained soluWons retained

Uncertainty-weighted SPM from bbp(λ)

Propagates noise in ρw directly to SPM and enables 
per-pixel uncertainty estimates

Sullivan et al. (2006) / Röttgers et al. (2014)

Temperature-corrected aw
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Mississippi River Delta
Rio de la Plata

Scheldt Estuary
Belgian coast,

Rhone plume, and more
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Sediment related examples
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PRISMA – Venice Lagoon

Ybbp [-]SPM [g.m-3]



Sentinel 3 – Patos Lagoon
Ybbp [-]SPM [g.m-3]

During an extreme high river discharge event



Estimates of sediment 
concentration and size 

remote sensing 
reflectance
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Limitations & outlook
Current limitations

⚠  Ybbp retrieval scaRer
Strong uncertainty 

 MAPD ~39%, r~0.2–0.46

⚠  Composition / refractive index
Ybbp is qualitative

⚠  Minimum 5 spectral bands
Excludes Landsat (only 2 red–NIR bands); 
PRISMA noise reduces Ybbp precision

⚠  Low-turbidity condiVons
Red–NIR no ideal for clearer waters (SPM < 10 g m⁻³)

Outlook

🔀 Spectral switching scheme
Use blue bands in clear water; red–NIR in turbid — adaptive 
spectral domain

CHIME, GLIMR, Landsat NEXT (??)
🛰 Next-generaVon sensors



• Macrotidal 
• Drivers: river discharge  + tides + wind

• Macrotidal 
• Drivers: river discharge  + tides + winds

Areas of interest

Gironde Estuary

Post doc project: ARMONY (2024/27)
Project: PALETTE (2026/28)

Project: PALETTE (2026/28) 
Project:  REVISIT-LSI (2025/27)

 

Post doc project: ARMONY (2024/27)

Seine Estuary and Bay
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