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NOS Navigation Services

Center for Operational Oceanographic Products and Services 



Vision: Everyone has ready access to 

tide, water level, current, and 

other coastal oceanographic 

information needed for informed 

decision-making. 

Mission:  To serve as the authoritative  

source for accurate, reliable, and 

timely tide, water level, current, 

and other oceanographic 

information to support safe and 

efficient navigation, sound 

ecosystem stewardship, coastal 

hazards preparedness and 

response, and the understanding 

of climate change.

Turning Operational Oceanographic Data Into 

Meaningful Information For The Nation



CO-OPS Programs



Maritime Services

Provide vertical reference framework through 

tidal datums and International Great Lakes 

Datum

Part of National Spatial Reference System

National Tidal Datum Epoch (NTDE) is a 

common time period to which tidal datums are 

referenced

AVERAGE DIFFERENCES IN 19-YEAR MSL BETWEEN EPOCHS 

USING 32 LONG TERM STATIONS
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Maritime Services

Tide and current 

predictions

Real-time data

Nowcast/Forecast

Quicklook  from Dauphin Island, AL



Mapping and Charting Support Services

Chart Datum and tide control for 

Hydrographic/photogrammetric 

surveys

USACE/USCG

• Dredging, coastal projects

• Vessel Traffic Systems, 

Automated Identification System

http://www.nauticalcharts.noaa.gov/index.html



COASTAL
Coastal Oceanographic Applications and Services of Tides And Lakes Program

Storm Surge

Tsunami



Habitat Restoration

Climate

COASTAL
Coastal Oceanographic Applications and Services of Tides And Lakes Program



Observing Systems

• National Water Level Network 

(NWLON)

• Current Surveys

• Physical Oceanographic Real-Time 

System (PORTSTM)

PORTSTM



Conductivity



Ports (20)



Maritime Safety and Efficiency

Statistics based on economic studies by Hauke Kite-Powell, Woods Hole Oceanographic Institution

Houston / Galveston, TX

• 60% reduction in tugs and tows groundings

• 50% reduction in ship groundings

Tampa Bay, FL

• 10% reduction in recreational distress calls

• 50% reduction in ship groundings

New York / New Jersey

• Over 50% reduction in ship groundings
Houston Ship Channel



My PORTS

My PORTS allows users to create customized 

PORTS pages

http://tidesandcurrents.noaa.gov/myports/

View of currents 

at Sabine 

Neches PORTS



Technology Infusion

Microwave/Water Level Sensors

• Miros

• Sutron

• Design Analysis

• Ohmart/VEGA

Visibility Sensors

Air Gap

• Laser sensors enhance quality control

Waves

• Partnership with USACE and SCRIPPS to integrate wave buoy 

data into PORTS



CORMS
Continuous Operational Real-Time Monitoring System

24-7 Quality Control-

System Monitoring 

Operation

CORMS / AI 

– Rule-based system

– Performs QC and notifies 

Watchstanders of suspect 

data



Sea Level Rise



The Global Mean Sea Level Trend From Tide Gauges & 

Altimetry Suggests an Acceleration

Church et al., 2006

Holgate and Woodworth, 2004

Satellite altimetry

~3 mm/yr

~1 mm/yr, 1870-1930

1.8 mm/yr

Global Sea Level 

Two primary causes of global 

sea level rise:

• Addition of water volume 

(glaciers, ice sheets, etc)

• Thermal expansion

m
m



Sea Level Rise Trends and Projections

Rahmstorf (Science, 2006)
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• The Intergovernmental Panel on Climate Change (IPCC) 2007 report projects a 18 

to 59 cm sea level rise from a 1.1 and 6.4 °C temperature increase during the 21st

century (this projection does not consider potential contributions from accelerated ice 

melt in Greenland and Antarctica ).                       

• Global sea level 

during peak glacial 

maximum (20,000 yr 

ago) was >120 m 

lower with temps 4°-

7°C cooler than 

today

• 2 million years ago, 

the average climate 

was about 2°- 3°C 

warmer and sea level 

was >25 m higher 

than todaywww.ucar.edu



Mean sea level is locally derived 

through observations at tide 

stations and tied to bench marks on 

land
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Linear Trend: +4.2mm/year
Mean sea level has risen about 300mm  (1 ft.)

relative to the land since 1927
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LOWER CHESAPEAKE BAY : Variations In Relative

Annual Mean Sea Level - 1927 thru 2000

VARIATIONS IN MONTHLY AND ANNUAL MEAN                                  

Local mean sea level Is dynamic and 

influenced by :

• Global Sea level

• Astronomical Tides

• Seasonal To Decadal Oceanographic/Meteorological Processes

• Local Land Movement 

GRAND ISLE, LOUISIANA

SEA LEVEL
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Monthly Mean Sea Level

Annual Mean Sea Level

Relative Mean Sea Level Trend is 9.85 mm/yr 

VARIATIONS IN MONTHLY AND ANNUAL MEAN                                  

Local Mean Sea Level



• Only source for local sea level trends in the United States

• Major contributor to Global Sea Level determination 

Sea Levels Online

http://www.tidesandcurrents.noaa.gov/sltrends/index.shtml



http://tidesandcurrents.noaa.gov/publications/EastCoastSeaLevelAnomaly_2009.pdf



Incorporating Sea Level Change

Incorporating sea level 

changes in civil works 

programs

Popular Island

Chesapeake Bay

Photo credit, USACE

Incorporating sea level change into 

restoration guidance



NOAA Coastal Services Center

http://www.csc.noaa.gov/



NOAA’s National Ocean Service

Center for Operational Oceanographic Products and Services

Questions

Visit the CO-OPS Website at 

http://tidesandcurrents.noaa.gov/



Background Slides



Authorization – Legal Precedents

1936 Borax, Ltd v. City of Los Angeles U.S. Supreme 

Court case

– Use of 19-year tidal datum epoch concept in legal context

United States v California, 332 U.S. 19, 26 (1947) 

– Established use of ordinary low water mark as baseline for offshore 

submerged lands as defined and determined by Coast and 

Geodetic Survey.

National Tidal Datum Convention of 1980

– Authorized the  NOAA definitions of MHW, MHHW,  MLW and 

MLLW as the official policy of  the U.S. Government.

Dinkum Sands Court case



National Water Level Network

NWLON  - 205 stations



National Water Level Observation 

Network

Water Level

Wind 

Speed/Direction

Barometric Pressure

Air Temperature

Water Temperature

Conductivity



Maritime Services

Real time data - NWLON

NWLON stations are the 

foundation for NOAA's tide 

prediction products, and serve 

as controls in determining tidal 

datums for short-term water-

level stations.



Maritime Services

Operational forecast systems

Water Level



COASTAL

Marsh Restoration

COASTAL stands for the Coastal 

Oceanographic Applications and 

Services of Tides And Lakes Program



COASTAL

Storm surge



COASTAL

Tsunami

1-minute water level data is collected at 

tsunami-capable tide stations to support 

national tsunami warning and mitigation 

efforts.



COASTAL

Climate/SLR

Mean sea level has risen about 

4.4 inches relative to the land 

since 1950.

Sea levels provide an important 

key to understanding the impact 

of climate change.



COASTAL

HAB Forecasts

Harmful algal blooms (HABs) 

threaten the health and safety of 

humans and marine organisms.



National Current Observation Program



High Frequency Radar



Maritime Commerce Tampa
Grounding avoidance $10.5m $1.1m-2.8m

Improved spill response $1.0m-3.0m $1.1m-1.8m

Increased cargo $0.25m $1.1m

Reduced delays $0.125m $0.01m

Weather/Hazards
Improved weather forecasts $2.5m-3.0m $2.0m

Improved storm surge forecasts $0.5m $0.5m

Recreation
Enhanced beach recreation $0.12m $0.2m

Enhanced recreational boating $0.62m $1.0m

Enhanced recreational fishing $0.03m $0.1m

TOTAL $14.8m-18.3m $6.8m-9.2m

Houston/Galveston

Annual Economic Benefits (millions)

Estimated annual benefits from a National PORTS® – $160 million

Annual PORTS® Benefits From Houston/Galveston and Tampa Bay



Incorporating Sea Level Changes in Civil 

Works Programs



National Operational Coastal 

Modeling Program

National network of operational hydrodynamic 

models providing nowcasts and short-term (0 

hr. – 48 hr.) forecasts

– Water Levels

– Currents

– Salinity

– Temperature



HAB Forecasts



NYOFS 

New York Operational Forecast System

Water Level Forecast

Velocity Forecast



Ocean Systems Test and Evaluation


