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• Nearshore Community Model was developed 
during the National Oceanographic Partnership 
Program (NOPP)

• Wave, circulation and sediment transport 
components

• Tide, storm surge, wind waves, wave-induced 
circulation, sediment transport and 
morphological change

• Subgrid closure for high-resolution simulations

Inland-bays model
• TVD version (NearCoM-TVD): highest-resolution 16 m
• Subgrid version: highest-resolution is 2 m





• Tides (model/data comparisons at three 
USGS stations inside the inland bays)

• Storm surge events (9 large storm events)

• Wave overwash and overtopping 
(Hurricane Sandy)
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2004

2004: outgoing: 1,682 ft^3
incoming: 2,293 million ft^3
average: 1,986 million ft^3

2,293 million ft^3

1,682 million ft^3

Puzzle:
• Data projection is higher 

than the preliminary model 
result under the present 
condition  

Modified Tasks:
• Investigate the relationship 

between tidal prism and 
inlet cross-sectional area

• Make the best guess of tidal 
prism using numerical 
results, empirical formulas, 
and historical data 



Inlet cross-sectional area versus time (USACE CTH report)Evolution of inlet bathymetry (Keshtpoor et al., 2015)

Linear projection

Data



Case No. Inlet configuration Inlet Max Prism Min Prism
Representative depth of cross-section(ft) Sectional Area (ft2) million ft3 million ft3

South Middle North
1 16.40 16.40 16.40 8452.9 1346.5 891.8
2 16.40 32.81 16.40 11096.5 1520.0 1051.9
3 22.97 32.81 22.97 13420.4 1638.6 1205.8
4 16.40 49.21 16.40 13741.2 1557.6 1061.3
5 22.97 49.21 22.97 16065.1 1695.1 1235.5
6 32.81 32.81 32.81 16905.8 1675.2 1225.5
7 22.97 65.61 22.97 18708.7 1706.6 1288.6
8 16.40 82.02 16.40 19029.5 1630.2 1111.5
9 32.81 49.21 32.81 19549.4 1704.3 1241.4
10 22.97 82.02 22.97 21353.4 1732.6 1261.3
11 32.81 65.61 32.81 22194.1 1838.7 1302.5
12 22.97 98.43 22.97 23997.0 1754.1 1271.6
13 32.81 82.02 32.81 24837.7 1757.5 1282.5
14 32.81 98.43 32.81 27482.4 1960.8 1313.0
15 49.21 65.61 49.21 28002.3 1855.7 1304.5
16 49.21 82.02 49.21 30647.0 1753.5 1297.5
17 49.21 98.43 49.21 33290.6 1975.7 1331.7
18 49.21 114.83 49.21 35935.3 2026.6 1397.5
19 65.61 82.02 65.61 36455.2 1753.1 1279.0
20 65.61 98.43 65.61 39099.9 1972.6 1338.9
21 22.0 98.43 22.0 41422.7 1837.4 1355.7
22 65.61 114.83 65.61 41743.5 2034.0 1379.2
23 22.0 114.83 22.0 44067.4 1953.5 1391.9
24 82.02 98.43 82.02 44908.1 1847.3 1368.2
25 82.02 114.83 82.02 47552.8 1962.9 1404.5

Table 1: List of test scenarios.

different inlet bathymetric configurations, representing a range of inlet cross-sectional areas and geometries

from the 1970s to the present time.

Table 1 provides a list of scenarios modeled by NearCoM. For each case, the inlet bathymetry was

specified using cross-sectional profiles with three representative water depths from south to north (second-

forth columns of the table) at the inlet channel. The cross-sectional area (fifth column) was calculated by

integrating the water depth across the inlet cross-section.

For each case, we performed a 30-day simulation, which covers the spring and neap tides. The model

provided outputs of surface elevation and current velocity at grid points of the inlet cross-section. The tidal

prism was calculated using (1).

• 25 scenarios in total

• 30-day simulation for each 
test (no river discharge)

• Prism calculation formula

can also be calculated using the flow fluxes measured at the bay entrance. In fact, the tidal prism computed

from the flux integration is more accurate because the model can predict time series of surface elevation and

current velocity at all grid points in the inlet channel. The flux integration can be expressed by

P =
Z

Tf
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ū(h+ ⌘)ds

◆
dt (1)

where Tf represents the flood time (or ebb time), S is the width of the inlet cross-section, ū is the streamwise

component of the depth-averaged velocity (for a 2DH model).

Figure 6: Time series of fluxes passing through the inlet (an example). The vertical lines represent splits of
time intervals used to integrate fluxes to get tidal prism.

Figure 6 shows an example of a time series of fluxes passing through the inlet. To get the tidal prism, we

integrated the fluxes over a tidal period (time intervals split by the vertical lines) with positive for outgoing

volume and negative for incoming volume.

Computational procedures

The initial plan for this study was to use the calibrated model to calculate the tidal prism for the present

hydrodynamic condition. However, the preliminary result showed that the model predicted a value incon-

sistent with the projected value in the previous studies. It was concerned that a single prediction based

on the present hydrodynamic condition might have considerable uncertainties from bathymetric data, inlet

geometry, and numerical errors. Because the model is not able to reproduce the prehistorical conditions

due to the lack of historical bathymetric data, we modified the proposed tasks and focused on investigating

the relationship between the tidal prism and the inlet cross-sectional area. The model was specified with
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Example of splits for flux integration



• Historical data are basically within the 
range of neap-spring tides

• Model overpredicted prisms for the 
lower values of inlet sectional area 
(older data)

• 2004 data is slightly higher than the 
model, but within 10% exceedance

• The change of tidal prism has slowed 
down, reaching a stable value 

• Tidal prism is 2,100 million ft^3 if 
using the 10% exceedance curve for 
the present condition  

35,000 ft^2
(equilibrium: 35,445 ft^2)

Sectional area Sectional area



• NearCoM predicted an increasing trend of tidal prism, consistent with the historical 
data

• Model results indicated that the increase rate of the tidal prism has slowed down in 
recent years, and the tidal prism is reaching a stable value as the sectional area 
approaching the equilibrium value of 35,000 ft^2 (Hayden and Puleo, 2009) 

• The 10% exceedance curve matches the upper limit of the data and is thus 
recommended as the prediction curve for tidal prism estimation. 

• The best estimate of the maximum prism at the present time is about 2,150 million ft^3, 
based on the prediction curve.

• The uncertainty of the numerical results can be from the bathymetric data and model 
resolution. 



Grid resolution: 2.68 x 3.43m or 1/9 arc-sec Grid resolution: 2m

Higher-resolution models for Inland Bays and DE coast

Inland bays steels cove area

South Bethany Beach


