Advancing Real Time Observations and Coastal Modeling
Forecasts-
Moving Forward in a Changing Coastal Landscape
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bsolute Gray ity Observed in

New Orleans:

March. 1989 979.316.847.7 ngals
Sept.. 1991 979.316.854.2 pgals

(-0.91 centimeters per year)
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Next Generation Navigation-Coastal Operations- Coastal and
Nearshore Coastal Operational Forecasting
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Wh Do We Need PORTS®?

May 9. 1080

Tampa Bay, Florlda : i




& Physical Oceanographic Real-Time System
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“The greatest safety concern...is the availability of

timely, accurate, and reliable navigation information.”

1999 MTS Report to Congress

> Larger vessels in small
channels

» Zero tolerance for error




More Ships, Larger Ships, More Cargo- Greater Demand on the Envelope-
Channel, Weather, Water and Sea State
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PORTS® is a NOAA program that provides:

e Accurate real-time information to improve safety
 Avoided groundings
o Safer vessel maneuvers

o Efficiency of maritime commerce
e Increased cargo
 Reduced delays
 Improved SAR performance

« Environmental Protection and Planning Assistance
 Improved hazardous material response
 Improved environmental restoration activities
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 Recreational Planning Assistance
 Boating decisions
 Fishing decisions
« Beach visit decisions
 Improved Forecasts
« Marine weather forecasts
e Storm surge forecasts
o Scientific and Educational Information
e Scientific research
e Secondary education
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Physical Oceanographic Real-Time System®

PORTS®
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WATER LEVELS and METEOROLOGY

Ternparat

40

30

20

Water Lewel at Baltimore

Date Time (ESTS

T T | T L T T T T | T T L LU | T L T T L | T T L T T T | T 1T T T T 1T 1r1rrirT | T T 2
Pradiction - #% Obaarvation =Kl
e pai— . - i
-
-1
-2
PR S U S N N N N S I ST S N T T TS T T T T S SO S N U I T S S S A T T Y s
02 /04 05 03 /04 A05 03,0505 03/06 /05 0% /0B /0h 02 08 /05
gU:E((; ‘{E:U’é 6’0:016 {Z:C(E(} 6[0:(3(6 {Z:U{J
Winds ot Baltimore Key Bndgs
AT 20
al
r_}.j” L _15
- % 10
’5. e i
TR 2%;&' W@% % s
| I S S SR 1 ol U, . ST R BRSNS S S S SN ERP |4
0204 /05 03704 705 03/05/05 03/05/05 0Z/08,/05 0208705
gﬂ:ﬂé (2:0’6 '6/0:0’6 (2:43((; éﬁ:d’g (Q:Cfe
Barometric Pressure ot Baltimore Key Eridoe
L e e e L e e B L B e e e B BOE 0
M —1015
101G
Ce b e e e e e e e e e e e b e e e e ey L T00S
D5 0408 03/04 /05 03/ 05 /05 Ga/ 0805 05/ 06,/ 05 D306/ 08
f;D:E(él {Q:ID’S S’D:Djé . .{Z:C( . éo:dél {Z:U{J
Airiater Tempargture ot Baltirnore Key Bridge/Boltimors
LI Y N L L B B L N S S N L Y I L O B O Y N N Y I I L A n M N N Y S N Y [N N L B B B B B B B B B L IGD
Eir Tamparaturs Water Tamparatura _-50
= o '”"_-ﬁ:i‘_‘;r"—" /40
e =30
N E N R R E N B B |-
0304 /05 03 /04 /05 03,/05 /095 03 /0505 0306 /05 03 0805
60:&6 ‘{Q:D'S S’D:D/EI; {Z:dé 6/0:(2(6 {Z:Eél

CEANOGRAPH E 0 D 5 A ND S ER




AIR GAP

Air Gap at Chesapeake City
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SALINITY
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ATON MOUNTED CURRENT METERS
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Technology Infusion: Visibility
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Technology Infusion: Waves

Partnership with USACE and
SCRIPPS to integrate wave buoy
data into PORTS®
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NOAA Operational
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System Monitoring and Quality Control
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NOAA PORTS SYSTEMS
INCREASED SAFETY

Accidents have been reduced at seaports currently served by PORTS”.

% Collisions and Groundings
J 59% Groundings
(33% when groundings are combined with collisions)

J 37% Property damage
4 45% Injuries
J 60% Deaths

Oil spills have been reduced at seaports currently served by PORTS".

-l Oil Spills
v

4 21% Reduction in oil releases due to collisions and
groundings at seaports currently served by PORTS®.




COMPELLING NEED - ECONOMICS
One Foot of Draft

> 20,000 — 22,000 barrels of crude on an
average 500,000 barrel Crude tanker

» Extra tanker every 25 voyages or 2 months
» Extra trip cost $1.5 Million / $9 M annually
> Added congestion

> Increased dock utilization

» Increased mathematical risk of grounding,
collision or allision
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ENTER

Mobile County Commission & NOAA Establish a
New Real-Time Storm Surge Monitoring Network
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PORTS Data Feeds National

Weather Service Models

National Hurricane Center Utilization of
Real-Time Storm Tide Data
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Beyond Observations- Coastal and Nearshore

Forecasting for Navigation and Dredging Support

> Operational Models for the Northern Gulf are
Now Available for Water Levels, Winds,
Currents, Salinity, Waves, etc

> This is a Next Generation Move to Combining
Coastal and Offshore Real Time Observations
with 3 Dimensional Model Forecasting of
Weather, Water, Current, Wave, et al
Forecasting




The Northern Gulf of Mexico Operational Forecast System (NGOFS)

Oceanographic nowcasts and forecast guidance are scientific predictions about the present and future states of a water body (generally including water levels, curents, water temperature and salinity). These predictions rely on either cbserved data or forecasts from large-scale numerical models. A nowcast

incorporates recent (and often near real-time) observed meteorological, cceanographic, and/or river flow rate data and/or analyzed (e.g. gridded) meteorolegical and oceanegraphic preducts. A nowcast covers the period of time from the recent past (e.g.. the past few days) to the present, and it can make predictions

for locations where observational data are not available. Forecast guidance incorporates metecrological. oceanographic, and/or river flow rate forecasts and makes predictions about the future states of a water body. A forecast is usually initiated by the state of a nowcast

The wind data used to run NGOFS are based on the National Weather Service (NWS) nested. high resolution (4 km) North American Mesoscale (NAM)
o ‘J weather prediction model winds (for the nowcast and forecast).

) & ]

x e "':_T; Additionally, NGOFS relies on CO-OPS’ real-time water level, temperature and salinity observations, NWS Extratropical Storm Surge (ETSS) forecasts
the Advanced CIRCulation Model (ADCIRC) ec2001 tide database, U.5. Geclogical Survey (USGS) river data, and the Global Real-Time Ocean Forecast
System (G-RTOFS)

NGOFS model domain and grid image

NGOFS bathy image

The NGOFS grid has 91,652 nodes and 17,6545 elements. Grid resolution ranges from
10 km on the open ocean boundary to approximately 600 m near the coast, indicating
the flexibility of the grid size based on bathymetry from the deep ocean to the coast.

Additionally, the higher resolution along the navigational channels within bays, from
approximately 200 m to 300 m, provides detailed current features. The NGOFS grid and
spatial extent is indicated above. Note that the greatest resolution of the NGOFS grid
corresponds with the major bays in the northern Gulf of Mexico. The northern Gulf of
Mexico bathymetry is indicated below.

NGOFS runs on NOAA's High Performance Computers (HPC) in a new Coastal Ocean
Modeling Framework (COMF) developed by CO-OPS. As a result, NGOFS has direct
access to NWS operational meteorological products that it needs to run reliably.
Nowcast and forecast guidance cycles are run 4 times a day (every 6 hours).

ENTER F OR OPERATIONAL OCEANOGRAPMHIC PRODIUCTS A ND SeE-R ML C ES




Number of Elements: 160444
Element Size:; 60 m=3.5 km
Rivers: 22

Pensacola, FL

Number of Nodes: 68,396
Number of Elements: 131,008
Rivers; 23

Element Size: 45 m=-2.16 km




Real Time Observations Merged with Forecast Models
Into One Viewable Format
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Nearshore Wave and Wind Forecast Models for Coastal

Dredging, Navigation, Restoration and Other Activities
SWAN/NWPS- NOAA NWS

Mearshore and Coastal Chandeleur Bay Area
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PORTS® Data Through Coast Guard’s Automatic
Identification System (AIS) — (in development)
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Tim Osborn

Tim.Osborn@noaa.gov
337-254-5933
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Letter from Mobile

Dear Judith,

| would like to thank Alabama State Port Authority for their investment in
the PORTS system now operating at Mobile.

Our Agency has already utilized the system in cooperation with the Harbor
Master and Mobile Bar Pilots Association to determine whether or not it was safe to
bring a vessel which was loaded to a 40 Ft. draft (FW) into Mobile Ship Channel. In
one instance, it was clear that the risk was too great to allow the vessel to transit
the ship channel upon arrival Mobile Pilot Station. Therefore, as recommended by
both the Harbor Master and Pilots, the ship anchored outside for about 8 hours in
order for the vessel to transit the area of concern in the ship channel during a rising
tide. As aresult, we are convinced that, because of the PORTS system, a
potential grounding was avoided. In view of the high cost of panamax ships, at
this time, which is currently over $80,000 per day, it was a tough decision to delay
the ship by 8 hours at an estimated cost of almost $27,000. On the other hand, if the
ship had grounded in the ship channel during the inbound transit, the cost and
possible damage to the ship would have been considerably higher. Even worse, if
the ship had grounded, it could have closed the ship channel to ALL navigation until
the vessel was re-floated and moved, thus affecting the commerce of the entire Port.
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Letter from Mobile

More recently, we had another almost identical situation which was complicated
by having neep tides as well as winds from a Northerly direction which, we presume, were
responsible for lowering the “actual” water level. However, the ship was able to safely
transit from the Pilot Station to the berth at Blakeley Island without incident. If we
had not had access to the real time data available through the PORTS system, the
Master and Pilots could not have made a responsible decision as this was a borderline
situation.

While writing, | would like to complement the NOAA representatives for the
excellent presentation they gave and especially for answering the numerous questions we
raised. Perhaps you could let NOAA know our appreciation for their cooperation in
explaining the PORTS system in such a professional, yet cordial, manner. The Port of
Mobile is indeed very fortunate to have this information available and we are grateful to
both ASPA as well as NOAA for their efforts to install the equipment and keep it running.
Best regards,

Ted Lee

Mid-Gulf/South Atlantic Manager
NSA AGENCIES INC.,

261 N. JOACHIM ST

MOBILE, AL 36603-6471 USA
Telephone: 251-433-1536 (24 Hours)
Fax: 251-433-7622

Email: naviosmb@bellsouth.net
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