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Bringing Wetlands to Market Part 2 Exercise 2  

Variability in an Estuary 

 

Focus questions 

How do conditions in estuaries vary over different periods of time and in 

different places?  

What factors influence conditions in estuaries? 

 

Performance tasks  

Students will access, download, and graph data from the National Estuarine 

Research Reserve System  

Students will propose explanations for the patterns that appear in the data. 

 

Background for teaching 

To visualize the normal range for some of the measurements in the Bringing Wetlands to Market 

project and learn how they vary over time, students will look at conditions and variability in 

Waquoit Bay or another estuary using data from the NERRS System Wide Monitoring Program.   

 

Students can do this using the on-line data graphing tool to view measurements over a variety of 

time scales, and they can compare the patterns of two parameters on the same graph.  They can also 

take real time "snapshot" measurements of several water and weather parameters and monitor the 

variability over a single class period.  

 

Procedure 

1. Ask students to suggest some factors that might affect the amount of carbon dioxide taken up 

or emitted from a salt marsh.  

Factors might include tide level, sunlight, temperature, and precipitation 

 

2. Have students take a few minutes to look at the graphs of conditions in Waquoit Bay included 

below, and discuss the questions as a class. Students can refer to the Water Quality Parameters 

Information Sheet included below for information about factors that influence the different 

parameters.  

 

a. What patterns do you notice? 

 

b. Do the patterns for different parameters appear to be related? How? 

 

c. What factors or conditions can you think of that could explain the patterns in the graph? 

 

d. How might each factor be related to plant growth and carbon uptake in a salt marsh? 

 

e. What questions do you have, and what information would you need to answer them?  

 

 

Overview 

In this exercise, students 

will access, graph, and 

interpret data from the 

National Estuarine 

Research Reserves 

 

Time Required 

One or two 45-minute class 

sessions 
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3.  To investigate the tremendous variability in estuaries, the students will compare conditions in 

several estuaries around the country.  They will make graphs using data from the National 

Estuarine Research Reserve System. Ask students to choose a particular time period, such as a 

week in June, and have all the students use the same time period, but access data from 

different locations. 

 

Have the students access NERRS data online, construct graphs with one or two parameters, 

and answer the questions above for their own graphs. Included below are some example 

graphs from the on-line graphing tool. You may choose to use these to introduce the graph 

interpretation activity, or use them if students do not have access to the internet. 

Resources for graphing and interpretation:  

The online graphing tool is here Graphing tool for NERRS data   

Instructions for using the graphing tool are available in a brief video here 

Information about factors that influence many of the parameters is available in this tutorial 

designed especially for students 

This online table of information about water quality parameters is also included below 

 

Instructions for a simpler graphing tool for NERRS data are here   

This site provides a real-time "snapshot" of present conditions  

 

4. Discuss the results with students. Did anything surprise them? What aspects were confusing? 

How might the variability in an estuary affect a research or sampling plan there? 

 

 

 

Optional activity: Students can investigate the process of choosing study sites and setting up 

research questions for field studies using examples from the Bringing Wetlands to Market project. 

The activity, “Study sites and sampling locations,” is included below. 

 

 

 

 

 

 

 

 

 

http://estuaries.noaa.gov/ScienceData/Graphing.aspx
http://estuaries.noaa.gov/ScienceData/Default.aspx?ID=536
http://estuaries.noaa.gov/ScienceData/Default.aspx?ID=156
http://estuaries.noaa.gov/ScienceData/Default.aspx?ID=156
http://estuaries.noaa.gov/ScienceData/Default.aspx?ID=540
http://estuaries.noaa.gov/Doc/PDF/NERRSData_HowTo.pdf
http://cdmo.baruch.sc.edu/
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Waquoit Bay water temperature and sunlight   June 2 – 8 2013 

 
 
Waquoit Bay precipitation and  salinity  June 2 – 8, 2013 
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Waquoit Bay water depth and water temperature  June 2 – 8, 2013 

 
 
Waquoit Bay air temperature and sunlight  June 2 – 8, 2013 
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Study sites and sampling locations 

Students can investigate the factors that must be considered when choosing study sites, and discuss 

some of the challenges of finding answers to research questions in the field.  

Materials 

“Study Sites for Bringing Wetlands to Market” document 

A map server, either Google Maps, Google Earth, or the NOAA CSC Land Use Change Atlas 

 

Background 

Study sites and sampling locations 

Scientists carry out field studies when they want to sample or observe a process or condition in a 

natural system. They must consider many factors when choosing a study site. For example, is the 

site representative of a more general area or process, so that results at the site may be used to help 

understand other locations? What factors might make the measurements inaccurate or 

unrepresentative? Is the site safe for people to use, and how much will the sampling process harm or 

impact the site? Can heavy or bulky equipment be used at the site? 

 

Early in the Bringing Wetlands to Market project,  the team of researchers discussed the type of 

field sites needed to allow examination of nitrogen loading effects on greenhouse gas fluxes, and 

about 40 potential sites were selected within the larger Waquoit Bay system and neighboring 

estuaries. These sites were analyzed based on certain physical and biological criteria during a 

meeting held in February 2012, and the list was narrowed to eleven. These eleven sites were 

compared based on channel drainage characteristics (including water depth, temperature, salinity, 

and pH during high and low tide), nitrogen load (both in terms of groundwater input and tidal water 

input), and plant community. 

 

A site at Sage Lot Pond (see map of study sites) was selected for intensive study. In addition to the 

Sage Lot site, the team selected three other sites along a nitrogen gradient after visiting nearby salt 

marshes three times. These sites were selected using a list of criteria developed by the team, such as 

plant species and diversity, water channel depth and width, salinity, accessibility, etc. With the help 

of WBNERR staff, the team acquired landowner permission to measure at all salt marsh sites along 

the nitrogen gradient in August 2012. The field sites now include Sage Lot Pond (no N loading 

where measurement has been started), Hamblin Pond (low N loading), Great Pond (intermediate N 

loading), and Eel Pond (high N loading). The team will start to take measurements at all four sites 

by the end of August.  

 

Procedure 

Study Sites for the Bringing Wetlands to Market Project 

1. Using the background information, tell the story of how scientists selected the study sites for 

the Bringing Wetlands to Market project.  

2. Hand out or display copies of the map “Study Sites for Bringing Wetlands to Market.”  Ask 

students to work with a partner and write three observations about each study site. 
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3. If desired, have students use Google Maps, Google Earth, or the NOAA CSC Land use 

change atlas http://www.csc.noaa.gov/ccapatlas/ to look at the land use and amount of 

development for each of the study sites.  

4. Ask students to propose descriptions of each site based on the selection criteria: plant 

species and diversity, water channel depth and width, salinity, and accessibility. Which of 

these criteria might be different at the different sites? Which might be similar? 

5. One of the main factors for selection was that the sites should be in locations with different 

levels of nitrogen input.  Based on your interpretation of the maps and the information form 

the reading, what is likely to be the main source of nitrogen in the study sites?  

Bringing Wetlands to Market Sampling Map 

1.Distribute copies or project a copy of the Bringing Wetlands to Market Sampling Map. 

2. Explain that this is a GIS map with a great deal of coded information. Work as a class or have 

students answer the questions on their own or in teams. 

3. Remind students that they can use this sampling plan to guide their discussion on where to 

sample in their own field study. 

Questions:  

a. What does the small blue and white map in the upper right corner represent? 

The inset shows the region where the study site is located 

 

b. What do the brown, orange, green, and yellow colors represent? If you were at the study 

site, what would look different to you in each of the different colored regions? (Refer to 

the salt marsh zonation diagram below) 

The colors denote higher elevations above sea level 

 

c. What do the dark green squares represent and what type of sampling is done there? 

These mark the sites for sampling vegetation for species and density of plants 

 

d. Why are the dark green squares in long straight lines? 

They are transects following an elevation gradient 

 

e. Why is the weather station measuring photosynthetically active radiation (PAR) at this 

location 

It is placed to collect data that is representative of conditions out on the marsh.  

 

 

 

 

http://www.csc.noaa.gov/ccapatlas/
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Map of Study Sites 
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