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LANDSAT

Aug 31, 2011

Hydrodynamics and 

sediment transport model

Rocky Geyer, David Ralston, 

and John Warner

Goal: simulate salinity, velocity, and 

sediment at tidal to seasonal time 

scales and high spatial resolution

Development:

- observations of water level, salinity, 

and velocity at multiple stations 

- detailed sediment observations in 

Haverstraw Bay

Bathymetry and grid

the Battery

Poughkeepsie

ROMS + CSTMS + SWAN
Regional Ocean Modeling System

Community Sediment Transport Modeling 

System

Simulating WAves Nearshore

Grid spacing 50 to 200 m, 

16 sigma-levels

Output fields

-water level

-velocity: u,v,w

-salinity(temperature)

-suspended sediment

-bed composition

-turbulence intensity, bed stress 

Output in NetCDF files
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Discharge at Poughkeepsie (USGS)

Wind

Tides at the Battery (NOAA)

Boundary forcing

day, 2009

sand mud

Initial bed sediment

(Nitsche et al. 2007)

Sediment inputs

SSC at Poughkeepsie (USGS)
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Salinity intrusion
tides

discharge

bottom salinity

Suspended sediment
tides

discharge

suspended sediment (shoal)
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Sediment flux
Upper estuary: 

Haverstraw
Lower estuary: GW Bridge

Net sediment 

flux (80 days)

Sediment 

flux

Frontal sediment trapping
Upper estuary:  Croton 

Point

salinity

bottom 

stress

suspended 

sediment

concentration

erosion/deposition
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Simpler model

sediment 

flux

discharg

e-tidally averaged

-1km grid

-2 layer

-run in Matlab

-output: salinity, 

velocity, 

sediment
bottom salinity

sediment flux

year

channel

shoal

Cross-section total

Channel

Simpler model: sediment flux during storm events
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Sediment flux

Sediment flux in 

channel

Sediment flux on 

shoals
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Composite grid extends to NY 

Harbor & East River

Model extension


