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New York Harbor Observing and Prediction System

Integrated system of observing sensors and forecast models

TO OBSERVE
TO PREDICT

TO COMMUNICATE
Weather Currents Water Level Salinity Temperature Waves
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How sensitive are estuarine and coastal ocean currents
to uncertainties in bathymetry, wind and inflows?

Dimensionless Total Sensitivity

N
o

1,p)

Units are % output uncertainty by %

Coefficient,CV (F)/(CV (xi ),i

Median contribution of input variables to the total dimensionless sensitivity coefficient

Region 1: Upper New York Harbor

{More sensiti\@

O Winds
@ Flow
E Bathymetry

sensitive

O Winds 0.40 0.26 0.05 0.01 0.01 0.01 0.16
@ Flow 0.37 0.25 0.08 0.02 0.01 0.00 0.00
B Bathymetry 1.01 0.95 0.64 0.40 0.31 0.34 0.10

Output variable, F

Blumberg and Georgas, 2008, “Quantifying Uncertainty in Estuarine and Coastal Ocean

Circulation Modeling”. J. Hydraulic Engineering, 134, 403-415 2008.




New York Harbor Observmg and Predlctlon System
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http://www.stevens.edu/sit

NYHOPS Forecast Model itis all about realism!
¥ 3D General Circulation Model dynamically coupled with Surface Wind-Wave model

Input forcing: ™ = e
(0): Observed ' '
(F): Forecasted -

(H): Historic ! l oy

v’ Tides (O+F) NOS " Real time 7 Et-ernal data istributed Inflows and
v’ Offshore Surge and Observations and models Effluents

Steric (O+F) NOS
v Offshore Waves (O+F)

v’ Surface Winds (O+F) NAM 12km | 4 m&;wmmw S 7

v" Heating and Cooling (O+F) S s%
[ J . '_'J 2 \I‘"\ ) F by gg'g ?20 i

v’ 239 Rivers and Streams (O+F) NERFC y SN i BEE

v’ 280 Major Dischargers (H)
v River Ice (O+F) = N

Batlymienry, m
D00 - 200

Output: hindcasts+forecasts
4x/day Results every 10min,
since 2006.
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Bathyn'l'etry
»Total water level.
$3D C ts. Salinity. T ) Over 1M soundings!
HITENts, Salinity, 1emperature. Resolution: 4km -> 25m |/ - T

»Significant wave height and wave period




New York Harbor Observing and Prediction System

The high-resolution NYHOPS models forecast the three-
dimensional circulation in these waters 72hrs in advance,
based on comprehensive tidal, meteorological, hydrological
and point source (WPCP and Power Plant) forcing

Real-Time Modeling
CO-OPS Stevens Partnership
Coming in 2014



= New York Harbor Observmg and Predlctlon System

/drology =~ NYHOPS includes
548 Buoyant

Rivers and steeams in XY HOMS HIDEF
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Presentation Notes
And an accurate and detailed description of the forces and inputs that govern it.


HF Radar Surface Currents (Annual Mean - 2009)
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New York Harbor Observing and Prediction System

A fully automated system of systems 4
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An automated system of systems.

http://www.stevens.edu/sit

= NYHOPS verification (3D hydro)

Institute of Technology

Based on NOAA OFS standards

>100 stations, 6 parameters, 2-year period of observations.
Forecast Model has moderate to high skill near the Passaic.
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Presentation Notes
Within its 7-state region, NYHOPS has been extensively verified based on NOAA Operational Forecasting System (OFS) standards, at over 100 stations with data, for 6 parameters, and for a 2-yr evaluation period. The model is also operationally validated each day against real-time observations.
In the vicinity of the Passaic River, the forecast model skill ranges from moderate to high. Example time series comparisons to observations are shown on the right for a 24hr hindcast, and a 48hr forecast period from last week. Two stations are shown, one close to the PVSC plant at Newark, and one in the Kill Van Kull at Bergen Point. 2-yr-evaluation metrics at these sites are noted. At Newark, the water level skill is 0.98, with a 16cm RMSE; for water temperature it is 0.99 skill with 1.8C RMSE; and for salinity, a 0.91 skill, with 3.8psu maximum RMSE. At Bergen Point, the model has slightly higher skill: 0.99 for both water level and temperature with a 12cm RMSE for water level and 1.2C for water temperature throughout the 2-yr evaluation period.


New York Harbor Observing and Prediction System

Urban Ocean Observatory at the Center for Maritime Systems

Present NYHOP S NJ Coast Mobile CMSs Data &
Conditions Forecast (CMN) Stations Partners Time Series

NYINJ Coastal Observing & Forecasting System

Welcome to the Urban Ocean Observatory!

The Mew York Harbor Observing and Prediction System (NYHOPS) was b ClICk on A
established to permit an assessment of ocean, weather, .
enviranmental_ and vessel traffic conditions throughout the Mew York Forecast Reg on
Harbor and MNew Jersey Coast regions. The system is designed to LOWER HUDSON

provide a knowledge of meteorological and oceanographic conditions RIVER ESTUARY| ' LONG ISLAND WATERS

both in realtime and forecasted out to 48 hours in the Hudson River, »
the East River, NY/NJ Estuary, Raritan Bay, Long Island Sound and
the coastal waters of Mew Jersey. In this web site you will see B
graphic images of water level; surface and bottom “WESTERN LONG
temperature; surface and bottom salinity: surface and bottom /-ISL#-,NP SOUND
currents; NOAA winds: coastal waves - height, period and T f
direction; CDOM (Chromophoric Dissolved Organic Matter).

Newly added is Acoustic Tranmission Loss. On the forecast ; :
page, click on the red and white Question Mark for help! b T

New: Read about NYHOPS applications and user

i i NY BIGHT—1" 4
testimonials. s

NY/NJ HARBOR ESTUARY

Download NYHOP S forecasts in Google Earth here

ey

MANHATTAN—>  *
WATERS

ok

DISCLAIMER: NYHOPS adheres to NOAA standards and guidelines for use and
reliability of cur forecasts. Click M to view.

The realtime analyses and forecasts are being preduced under the °
guidance of Dean Michael Bruno and Prof. Alan F. Blumberg. The

forecasts are being carried out at Stevens by Dr. Mickitas Georgas.

Acquisition of the observations is the responsibility of Jeremy Turner.

Web development was done by Dov Kruger, Elena Zagrai & Dave

Runnels. Data administration and web development are handled by

Dave Runnels. Stevens students Anne Pence, Joe Kilroy, Peter

Stahley and Anthony Gude have contributed to the success of the CMN/NJ COAST

systemn. Please direct your comments, suggestions or questions to

any member of the team. Available Parameters

Support provided by: Office of Maval Research, Mew Jersev Surface Currents & Current Profiles
Department of Transportation. and Department of Homeland Security. A
speplal thank you goes to the Mew York City Department of Surface & Bottom Salinity & Profiles
Environmental Protection and to HvdroQual. Inc. for their permissions

to use the extensively validated 3D circulation medel from which the Yiater Levels )

MYHOPS model has evolved. Surface meteorol winds etc.

© 2008-2010 Davidson Laboratory, Stevens Institute of Technology. All rights Coastal Waves (Height, Period & Direction)
reserved. CDOM (Chromophoric Dissolved Organic Matter)

http://lwww.stevens.edu/maritimeforecast

Surface Temperature & Temperature Profiles
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Hudson River below Poughkeepsie NY (Near Flood)
Hudson River at South Dock at West Point NY (Near Flood)
Bridgeport CT (Minor Flood)

The Battery NY (Near Flood)

Reynolds Channel at Point Lookout NY (Normal)

Cape May NJ (Minor Flood)

O Lewes DE (Minor Flood)
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llSandy”
Met Forecast Products Give Wide Range of Results

Shown are observed total water levels, with sSECOM-modeled surge results from
met forecasts 30-40 hours prior to landfall

|
—— Obs | Atlantic City, NJ .

—_3
E 5| ——NAM
E ] —PSU
—= RU
Yol —ars :
28 28.5 29 29.5 30 30.5 31
Date in October, 2012 (UTC)
| | | | |
~ 3F The Battery, New York City LAY -
g, 7\
B 1k
Yo
28 28.5 29 29.5 30 30.5 31

Date in October, 2012 (UTC)

NAM = WRF - North American Mesoscale domain; PSU = WRF with radar data assimilation - Penn State
University (Zhang et al. 2011); RU = WRF Rutgers; GFS = NCEP Global Forecasting System
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Presentation Notes
Battery range is about 1 meter.  [Some of this is due to landfall-timing error (practically unavoidable), some due to wind speed underestimation.  This explains why errors were larger at The Battery – surge peaked at same time as tide, in the observed event – so any landfall-timing error leads to a storm tide error.]
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Water Depth
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REBUILD
BY
DESIGN

Presents an opportunity for an
Ocean based solution to surge
reductions across the region
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Running the Sandy Case — with/without

Islands

Stevens Institute Surge Modeling for
Sandy/Donna/92’ Nor’easter.

AIR Worldwide Surge ran less calculations for

Sandy

With Islands
11.9B saved

in avoided damages
for insurable
property alone when
the Sandy Case was
run

s/Arcadis/AIR
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Cost based
upon average
dredge 5.6B —
12.2B

based upon distance
of ship deliveries — 3
year completion

41.9B LOWER

NY29.5B NJ

Post Sandy
estimated total
construction to
address damages



Conclusions

« NYHOPS established as an urban ocean forecast system — large
following — extensive validation

 Thank you NOS and NCEP- great operational products
« Research to operations partnerships — observations and modeling

e Build on MOU with CO-0OPS

| INT ]

- Build out PORTS — research models{
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 More observations —
mobile sensors, hf radar, tide gages, I5 e
drifters, gliders and “met forcing” e




INTEGRATED
HUDSON RIVER FOUNDATION

OCEAN
OBSERVING for Science & Environmental Research
SYSTEM

a USGS

smem:e for a changing world

NATIONAL OCEANIC AND
v ATMOSPHERIC ADMINISTRATION

Seaﬁ{nt \

ﬂ D] pqunn NT m ENVIRONMENTAL PROTECTION
NJ Sea Grant Consortium

New York City
Office of Emergency Management

| LINYCEDC AN
HE“E{! Sta :ﬁﬂiﬂuaﬂ’ Mew York City Economic Developmeant Corporabion
Thank You! ablumberg@stevens.edu

DAVIDSON LABORATORY

CENTER FOR MARITIME SYSTEMS
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