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Abstract

Understanding the processes of wetland boundary morphodynamics is critical to evaluating the vulnerability of wetlands.

Specifically, analysis of changes in sediment supply at the wetland boundary due to the effects of global sea-level rise and

local subsidence provides a more comprehensive depiction of future changes in coastal wetlands. This requires analysis through

numerical modeling along the wetlands area to provide predictive information for future scenarios. However, sediment transport

and morphological dynamics in adjacent bays have not been incorporated into regional models of wetland evolution. The study

investigates the short-term sediment transport processes in a highly resolved wetland boundary within Galveston Bay during

cold front passages. In-situ measurements verified the hydrodynamic and waves conditions at the salt marsh boundary during

the period of two cold front passages. The model showed that the circulation of sediment fluxes to Galveston Bay was increased

during the cold front passage. In addition, extensive wetlands flooding caused by cold fronts significantly affected the sediment

supply to the wetlands. The sea-level rise adaptation of the salt marsh platform was verified by comparing the baseline and

relative sea level rise models.
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Wetland's vulnerability to the loss in response to global 
sea-level rise and land subsidence
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Mechanisms of coastal wetland edge’s morphodynamics
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Site of Interest (Galveston Island wetlands)

Delft3D and SWAN model grids

Monitoring location 
(Buoy or Tide gauge)
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Sediment Type Layer Thickness (m) D50 (mm)

Sand 5 0.1

Sediment 

Type

Critical shear 

stress (Pa)

Layer 

Thickness (m)

Settling 

velocity (mm/s)

Erosion rate

​​(kg/m2/s)

Mud 0.1/1.0 5 0.25 0.0001
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1st cold front

2nd cold front
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Water depth

Current speed

Bed shear stress
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Sediment 

concentration

Sedimentation(+)

Erosion(-)
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Prefrontal Frontal passage Postfrontal

(Depth averaged velocity, m/s)
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G1 Galveston bay 

Entrance

G2 Galveston 

channel

W1 San Luis Pass

W2 Chocolate Bay

W3 Galveston 

Railroad

Site of Interest
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