Rain and Storm Surge Integrated Hydrodynamic Modeling system
for overland flood forecasting in the NJ Meadowlands region

Nickitas Georgas, Davidson Laboratory, Stevens Institute of Technology

The overall objective is to predict inundation
occurring from a storm surge | rainfall event.
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SSWS -> PANYNJ FAS: Combined Flood Advisories, at NAVD88

Urban Ocean Observatory at Davidson Laboratory
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PANYNJ Flood Advisory Syste

Map

Marker color indicates current water level
Blinking markers indicale predicted flooding.

Registration for email flooding notifications
Is not yet active
If you have questions or comments, please contact:
Dr. Mighitps Goorgas

PANYNJ FAS is a collaboration among
Stevens Institute of Technology
Stony Brook University
NOAA Meteoralogical Development Lab
Funding has been provided by
The Port Authority of New York and New Jarsey
and New York Sea Grant
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Urban Ocean Observalory at Davidson Laboratory
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Real-time Water Level Stations (Virtual and Physical)

Deploy co-located virtual (model-derived) and real-time physical stations on facilities

VIRTUAL STATIONS PHYSICAL STATIONS

e 72hr water level forecasts e 11 dual procured

e Initialized every 6 hours e Site Visits / Recon

e |D critical flood levels e Approval process

e Trigger flood guidance * Installation/Benchmark

e First, from storm surge * RT communications

e Then, combine rain * FAS Website Integration
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* Ensemble predictions * Routine Maintenance

USGS/AHPS
D Converted_Domains
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NOS-standard, Wireless Aquatrak Sensors (Water Level)

Greenspan

Analytical

EC250 C/T Front View Side View
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Pharos cluster at the Stevens Hyper-Scale Computing Center

1,280 cores, 2PB+ of RAIDed Xyratex storage, UPS, Generator.
65 ensemble endmembers running, every 6hrs, 72hr forecasts.
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http://www.stevens.edu/sit

Now: 65 Stevens North Atlantic Predictions (SNAP) forecasts
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Operational NYHOPS Forecast model
3D General Circulation and Surface Wind-Wave Model

HOPS includes
548 Buoyant

Input forcing:

v Tides

v’ Offshore Surge and Steric g gt e —
v’ Offshore Waves Real time External data Distributed Inflows
v’ Surface Winds/Pressure Observations s and models and:Effluents

v’ Heating and Cooling

v’ 239 Rivers and Streams
v’ 280 Major Dischargers
v’ River Ice

24,5 W7 35 059w
S

Output:
hindcasts+72-hr forecasts 4x/day

Results every 10min, since 2006.

» Total water level.

» 3D Currents, Salinity, Temperature.
»Significant wave height and wave period.
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Research on Forecasts and Ensembles

De-bias models -> Ensemble predictions -> Best Forecast, Reasonable Uncertainty Range

Forecast Surge peak scatterplot

om features

peak from
averaged curve

29 295 30 : 31 3: 29 30 N 32
days in October 2012 days in October 2012

DAVIDSON LABCRATORY A\l L T 8



Flood Forecasting Framework in PANYNJ Facilities

The inland forecasting framework is based on a coupled approach

Regional scale rainfall-runoff model generates boundary
conditions and external inflows to a local scale model

Discharge inflow
to a Tidal-River

Downstream
tidal boundary
conditions
[NYHOPS]




Flood Forecasting Framework in PANYNJ Facilities

Qregional(t) fOr Large Scale Basins

Regional Scale  Q.giona(®) Local Scale Qiocallt)

— s
HEC-HMS SWMM
Hydrology Hydrology Hydraulics - -

DEM Sub- Junctions Cross Sections Boundary
catchments and nodes Conditions
Land cover Structures
: LID controls Outfalls I
Hydrologic Manning’s n Inflows
Parameters

All models are forced with meteorological forecasts
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Automatic scripting is being built to convert the forecast precipitation data to HEC-HMS in order to forecast regional ‘

HEC-HMS Coupling with NYHOPS

discharge boundary conditions for the local scale models as well as NYHOPS.

=2 HEC-HMS 4.0 [C\...\Documents\Stevens\PA_Project\HEC-HMS\Examples\Test_All\Project_Test\Project_Test.hms]
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Graph for Subbasin "HOOSIC River Basin”

Subbasin "HOOSIC River Basin® Results for Run "Current"
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Local Scale Hydrologic/Hydraulic Modeling and Prediction

Local Scale SWMM
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NJ Meadowlands Data provided by MERI (Thank you!)

ENVIRONMENTAL RESEARCH INSTITUTE

Bathymetry for Berry’s Creek
and Canal

Technical Reports

CSO outfalls

Locations of flood control
structures within the
Meadowland District

Geometric properties of
inline structures

Hydraulic and hydrologic
analysis reports and data
(e.g. West Riser Tide Gates
System)

e Data for validation
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Street Scale Surge Model for NJ Hudson River Waterfront
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Water Depth

Extreme > 9 ft —
High 6~9 ft
Moderate 3~6 ft
Low 0~3 ft
Ground &

yation above Mean Sea Lev
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Street Scale Hoboken ‘Zero Hour’
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