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The lagoon of Venice and the Mo.S.E. floodgates

� Total area: 550 km2

� 3 inlets

� Spring tidal range 1 m

� Max. tidal oscillation 1.5 m 

� Average water depth 1.5 m

� Prevailing winds: 

Sirocco (SE) -> storm-surges

Bora (NE) -> large waves

� Mo.S.E. floodgates system

designed to protect Venice city and

other settlements from flooding
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The Mo.S.E. floodgates

� 4 floodgates (1560 m in total)

� 78 sluice gates in total

� First operations: October 2020

� Effects on lagoon morphodynamics

remain largely unexplored



Methods: field data and numerical model

WWTM (Wind Wave Tidal Model) + STABEM (Sediment Transport And Bed Evolution Model) numerical models:

� Carniello et al., Modeling wind waves and tidal flows in shallow micro-tidal basins. Estuar. Coast. Shelf Sci. 92, 263–276 (2011).

� Carniello et al., Modeling sand-mud transport induced by tidal currents and wind waves in shallow microtidal basins: Application 

to the Venice Lagoon (Italy). Estuar. Coast. Shelf Sci. 102–103, 105–115 (2012).

Mo.S.E. floodgate operations: Mel et al., The first operations of Mo.S.E. system to prevent the flooding of Venice: Insights on the 

hydrodynamics of a regulated lagoon. Estuar. Coast. Shelf Sci. 261 (2021)

Staggered triangular grid

51084 nodes

96751 elements
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Effects of closures on tidal water levels
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Reduced significant wave height due 

to enhanced bottom friction:

-8% on October 3

-20% on October 15

Enhanced bottom shear stress due 

to shallower water depths:

+5% on October 3

+20% on October 15

Net increase of suspended

sediment concentration due to 

enhanced resuspension

from tidal flats:

+4.5% on October 3

+21% on October 15

Effects of closures on sediment entrainment



Effects of closures on salt-marsh hydroperiod

Reduced salt-marsh flooding depth:

-64% on October 3

-73% on October 15

Reduced salt-marsh flooding duration:

-64% on October 3

-73% on October 15
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Even though floodgate closures enhanced SSC, 

reduced marsh hydroperiod limits the overall

amount of sediment delivered to the marsh

platform

Floodgates can potentially 

inhibit sedimentation 

and compromise 

marsh resilience to sea-level rise.



Sediment budget at the basin scale
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