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Goals (Outcomes?) 

1. Think differently about the utility and accessibility 

of online data sources as a teaching tool. 

2. Become familiar with some of the sources of 

online data for marine and coastal ecosystems. 

3. Explore resources, collect data, and examine 

patterns in these datasets. 

4. Link online data to learning outcomes in 

oceanography and marine science. 

– Provide “data enhanced learning experiences” 

– Inquiry-driven, evidenced-based conclusions 



Oceanography concepts we will investigate 

• Upwelling varies in strength throughout the year. 

• Vertical structure of the water column (e.g. 

stratification) is influenced by upwelling. 

• Temperature and salinity in coastal waters is 

highly variable and influenced by river flow, 

upwelling, tidal exchange, and other factors. 

• Dissolved oxygen concentrations vary throughout 

the day and year and are influenced by 

temperature, circulation, and photosynthesis. 

 



Kudela et al 2009 



Thinking about the 

data/learner relationship 

What are the varied relationships learners and 

scientists can have with data? 

How does this influence our teaching tools and 

strategies? 



Visualizing the space of working with data 
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Motives for engaging learners with online data 

• Formulate and test hypotheses with real data 

• Interact with data like scientists 

• Practice working with oceanographic/ecological data 

• Manipulating and de-mystifying large data sets 

• Provide self-guided inquiry of RT ecological processes 

– Shorter structured activities or larger scale research papers 

• Upgrade typical descriptive term papers 

– Conduct place-based investigations of local ecosystems 

– Investigate spatial, temporal, seasonal, climatic patterns 

• Investigate the ocean without being at the ocean 

• When coupled with single-event field sampling, online 

data takes on a life of its own and becomes less abstract. 



Online Data Sources  
• National Estuarine Research Reserve System (NERRS) 

System Wide Monitoring Program (SWMP) 

– http://cdmo.baruch.sc.edu/ 

• Northwest Association of Networked Observation 

Systems (NANOOS) Visualization System 

– http://nvs.nanoos.org/ 

• USGS Real Time River Flow Data 

– http://waterdata.usgs.gov/nwis/rt 

• NOAA Tide Predictions 

– http://tidesandcurrents.noaa.gov/tide_predictions.html 

• Upwelling Indices (PFEL) 
– http://www.pfeg.noaa.gov/products/pfel/modeled/indices/upwelling/upwelling.html 
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National Estuarine Research Reserve System (NERRS) 



Regional Ocean Observing Systems 



USGS Real-time flow data 



NOAA Tide Predictions 



PFEL Upwelling Indices 



System Wide Monitoring Program (SWMP) 

Telemetry station at Masonboro Island, NC 

North Inlet Winyah Bay, SC 



NERR SWMP Data Hub 

http://cdmo.baruch.sc.edu/ 



















Northwest Association of Networked Ocean Observing Systems 
The Integrated Ocean Observing System (IOOS)  

Regional Association for the Pacific NW 

www.nanoos.org 

http://www.nanoos.org/
















Explore your regional resources 

• Find regional OOS networks and NERR reserves. 

• Explore assets, available data, data visualizations. 

• Think about questions students can explore and 

concepts you can support with these data. 

• Try using the lesson lab builder as a template for 

building an inquiry-based exploration of data. 

 



Results from Data Investigations 



I. Examining the influence of tides and 

river flow on coastal water salinity.  



Tides and Salinity (Columbia River and Seaside tides) 



II. Regional differences in annual 

temperatures among coastal systems 



Variability in Surface Temperature 



III. Water column profiles and upwelling 



Water Column Profile at mouth of Strait of JDF 

Chlorophyll (ug L-1) Dissolved Oxygen (mg L-1) 



Water Column Profile at mouth of Strait of JDF 

Salinity Temperature 



IV. Wind, weather, waves and barometric 

pressure 



Pressure and Wind 



V. Seasonal and diel variability in 

dissolved oxygen concentrations  



Dissolved oxygen at North Inlet (SC) 

February 2014 



Dissolved oxygen at North Inlet (SC) 

August 2014 
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