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Downstream Boundary 

LOUISIANA AUGUST 2016 FLOOD 
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Downstream Boundary 

NOAA/NWS flood exceedance probability map 

(08/11-13/2016 ) and flood extent in the August 2016 

LOUISIANA AUGUST 2016 FLOOD 
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CALCASIEU PARISH IN LOUISIANA 
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INSTITUTE FORECAST SYSTEM
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Atmospheric 

Forecast Model
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COUPLING FLOOD WARNING SYSTEM WITH NWS 

AND COASTAL FORECAST MODELS

• Coupling watershed 

models with Coastal 

models

• Capture SLR & Surge 

• Coupling with NWS & 

other NOAA 

Forecasting tools

• Expand streamflow 

forecasting with urban 

hydrology to capture 

continuous 

development



SYSTEM OVERVIEW 

MAP - CPPJ GAUGES
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SYSTEM OVERVIEW 

MAP - USGS GAUGES 
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DATA/EXTERNAL FORECAST IMPORT

TIMESERIES – CPPJ GAUGES
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DATA/EXTERNAL FORECAST IMPORT

TIMESERIES – USGS GAUGES
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DATA/EXTERNAL FORECAST IMPORT

SPATIAL DATA – LMRTF
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DATA/EXTERNAL FORECAST IMPORT

SPATIAL DATA – NWGOFS
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NUMERICAL MODELS
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HEC-HMS sub-basins

HEC-RAS rivers

HEC-RAS cross sections

HEC-RAS storage area

CPPJ gauges



NUMERICAL MODELS

HEC-HMS INPUTS
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Hindcast from the CPPJ 

gauges measurements

Forecast from LMRTF 

or GFS

Zero as backup



NUMERICAL MODELS

HEC-RAS DOWNSTRAM BOUNDARY (1)
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Hindcast

1) USGS data

2) Water Level calculated 

from tidal constituents as a 

backup

Forecast

1) NWGOFS for the first 2 days

2) Water Level calculated from tidal 

constituents as a backup and for 

>2days



NUMERICAL MODELS

HEC-RAS DOWNSTRAM BOUNDARY (2)
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Hindcast Forecast



NUMERICAL MODELS

HEC-RAS RESULTS
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Hindcast Forecast



NUMERICAL MODELS

HEC-RAS RESULTS – DATA COMPARISON
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Hindcast Forecast



NUMERICAL MODELS

HEC-RAS RESULTS – DATA COMPARISON
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Hindcast



EMAIL FUNCTIONALITY

• Automatic emails will be sent if:

– one of the tasks fails

– data (from CPPJ gauges) or RAS modelled water level exceed one of the alert thresholds
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NUMERICAL MODELS

WATER LEVEL MAPS/ANIMATIONS
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NUMERICAL MODELS

WATER LEVEL MAPS/ANIMATIONS
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COASTAL ECOMORPHOLOGICAL REAL-TIME 

FORECASTING (CERF) SYSTEM

North American Deltares Software Days

March 13-14th, 2019



OBJECTIVES

• Develop a forecast system for Coastal Louisiana to:

– Provide real-time forecast for

• Water level

• Salinity

• Temperature

– Support the management of existing restoration projects

– e.g. Davis Pond and Caernarvon

– Support the design of large scale monitoring programs 

– e.g. SWAMP
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CERC SYSTEM OVERVIEW 
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Mississippi River discharge

Water Level
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MODEL INPUT

BOUNDARY CONDITIONS

• Mississippi River

– Water inflow

• Hindcast: USGS and 

USACE data 

• Forecast: NOAA (National 

Weather Service)

– Temperature

• Hindcast: USGS data

• Forecast: USGS data 

extrapolation
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• Hybrid Coordinate Ocean Model  (HYCOM) for Salinity and Temperature BC at the Gulf

MODEL INPUT

BOUNDARY CONDITIONS
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• Extratropical Surge and Tide Operational Forecast (ESTOFS) for Water Level BC at the Gulf

MODEL INPUT

BOUNDARY CONDITIONS
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Wind

Air 

Temperature
Cloud 

coverage

Relative 

humidity

MODEL INPUT

ATMOSPHERIC FORCING
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CERF: MODEL OUTPUT
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MODEL OUTPUT

TIMESERIES
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MODEL OUTPUT

TIMESERIES
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MODEL OUTPUT

SALINITY PROFILE
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07/25/2016 00:00GTM08/02/2016 00:00GTM



WATER LEVEL
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SALINITY
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TEMPERATURE
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SEDIMENT CONCENTRATION AND 

WATER QUALITY

– Selected nutrients (Chl-a, DO) and TSS have been implemented

– WAQ grid has been converted to a shape file which is then visualized in FEWS

Clay concentrationDissolved Oxigen
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APPLICATIONS:

MANAGING DIVERSIONS

• Forecast 

information on 

operation 

scenarios

• Coordinate 

operations 

among multiple 

diversions

Caernarvon
Davis Pond
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APPLICATIONS:

MANAGING DIVERSIONS

• Salinity difference 

between:

– Caernarvon 

discharge: 0 cfs

– Caernarvon 

discharge: 8,000 

cfs

Salinity difference (ppt)
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