
Bringing Wetlands to Market Part 2  

Science and Technology: Research in a coastal wetland 

 

Estuary principles:  

Principle 2 Estuaries are dynamic ecosystems with tremendous variability within and between 

them in physical, chemical, and biological components.  

Principle 4 Ongoing research and monitoring is needed to increase our understanding of 

estuaries and to improve our ability to protect and sustain them.  

 

Research questions  

How are carbon dioxide and other gases taken up and 

released under different conditions in a wetland?  

How do these and other parameters vary in different 

conditions throughout the year? 

 

 

Introduction 

Climate change is occurring more rapidly than scientists 

predicted 10 years ago. In a race against time, scientists in the Bringing Wetlands to Market 

project are studying many different aspects of a coastal salt marsh system in their quest to find 

out how the marsh stores and releases greenhouse gases, and how these processes may be 

affected by coastal development. The scientists have designed innovative solutions to technical 

problems, and have worked as a team to coordinate the studies and learn as much as possible 

from each aspect of the investigations.  

  

The Bringing Wetlands to Market project focuses on climate change questions. Wetland 

processes and cycles are affected by many factors, and climate change can have significant 

influence on them.  Increasing temperatures can affect the rates of plant metabolism and 

decomposition, and rising sea levels can affect the distribution of plants and the annual rate of 

photosynthesis.  
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Teacher guide 

 

Content objectives 

Students will be able to describe the major research topics and at least 3 parameters being studied 

in the Bringing Wetlands to Market project 

Students will be able to interpret graphs of estuarine data, citing factors that may influence the 

condition being studied. 

Students will propose solutions to a technology challenge associated with field studies.  

 

Exercises 

 Students will learn about the research questions in the Bringing Wetlands to Market project, the 

parameters being studied, and the technology used to collect data. Several project scientists and 

technology solutions will be highlighted in this section. 

 

Exercise 1 Students will learn about the research questions for the project’s intensive salt marsh 

study and how the data are being collected 

Climate extension: Students will learn about methane, a greenhouse gas, and its connection with 

wetlands. 

Exercise 2: Students will create and interpret graphs of estuarine data from the National 

Estuarine Research Reserve System  

Exercise 3: Students will learn about some of the technology challenges in the Bringing 

Wetlands to Market project and the solutions that have been developed by the project team, and  

students will be given a technology challenge 

 

If you only have time for one activity: Discuss the Bringing Wetlands to Market research or 

view the 5 minute Bringing Wetlands to Market Field Research video, and carry out a local field 

study, even if it is simple and brief, and even if your study area is in the school yard.  Students 

can easily compare their observations and results with data from the National Estuarine Research 

Reserve System Wide Monitoring Program, data buoys, and weather stations. 

 

Air and water temperature, and light or Photosynthetically Active Radiation (PAR) level are 

useful parameters to sample. Temperature measurements are relevant for tracking climate change 

when compared with seasonal averages for your area, and light levels are one of the major 

factors related to plant growth, so they an important part of  carbon uptake and sequestration by 

plants. See the field study section in Activity 3 for guidance on sampling.  

 

As part of any field study, be sure to have students devise ways to ensure that their sampling and 

observation activities do not harm the study site; the solutions could involve procedures and/or 

technology. 

 

 

Assessment questions 

Questions are included in the exercises. The production and interpretation of a graph of estuarine 

data will represent an assessment for Exercise 2.  

 

 



Glossary 

Accretion: the addition of new material, such as sediment building up on a salt marsh 

 

Biomass: Materials that are biological in origin, including organic material (both living and dead) 

from above and below ground, for example, trees, crops, grasses, tree litter, roots, and animals 

and animal waste. 

 

Carbon dioxide: CO2,  a naturally occurring gas, taken up in photosynthesis and produced in 

respiration and decomposition;  also a by-product of burning fossil fuels and biomass. It is the 

principal greenhouse gas that affects the Earth's radiative balance. 

 

Flux: flow or movement of particles or gases. The rate at which dissolved or particulate matter 

passes through the horizontal plane (movement up or down) at any particular depth in the ocean 

is called vertical flux, whereas lateral flux refers to flux through a vertical plane (sideways 

movement). 

 

Greenhouse gas: Any gas that absorbs infrared radiation (heat) in the atmosphere. Greenhouse 

gases include water vapor, carbon dioxide, methane, nitrous oxide, ozone, and 

chlorofluorocarbons. 

 

Hypoxic/anoxic: Hypoxic water or soil has low oxygen levels, below about 3 parts per million, 

and anoxic water or soil has no measurable oxygen.  

 

Lateral flux: see Flux 

 

Methane: CH4, a hydrocarbon that is a greenhouse gas. Methane is produced through anaerobic 

(without oxygen) decomposition processes in wetlands, rice paddies, or landfills, and by animal 

digestion.   

 

Nitrous oxide: N2O,  a powerful greenhouse gas with a global warming potential of 298 times 

that of carbon dioxide (CO2). Major sources of nitrous oxide include soil cultivation practices, 

especially the use of commercial and organic fertilizers, fossil fuel combustion, and biomass 

burning. 

 

Organic/inorganic: Organic compounds always contain carbon while most inorganic 

compounds do not contain carbon. Almost all organic compounds contain carbon-hydrogen or C-

H bonds. 

 

Oxidation-reduction (redox): A reaction in which electrons are transferred from a donor (the 

reducing agent) to an acceptor molecule (the oxidizing agent). 

 

Parameter: A measurable factor in the environment (e.g. air temperature, relative humidity). 

 

 

 



Photosynthetically Active Radiation (PAR): the amount of light available for photosynthesis, 

which is light in the 400 to 700 nanometer wavelength range. Factors that reduce the amount of 

PAR available to plants include anything that reduces sunlight, such as cloud cover, shading by 

trees, and buildings. Air pollution also affects PAR by filtering out the amount of sunlight that 

can reach plants. 

 

Proxy: A measurable variable that is used in place of a variable that cannot easily be measured. 

 

Sequestration (referring to carbon sequestration): The removal and storage of carbon from the 

atmosphere in carbon sinks (such as oceans, forests or soils) through physical or biological 

processes, such as photosynthesis. 

 

Vertical flux: see Flux 

 

Grade level  9 – 12, Biology, Earth Science, or Technology 
 

NGSS Standards  

 

Cross Cutting Concepts 

4. Systems and system models.  

5. Energy and matter: Flows, cycles, and conservation. 

7. Stability and change.  

PS1: Matter and Its Interactions 

PS1.B: Chemical Reactions 

LS1: From Molecules to Organisms: Structures and Processes 

LS1.C: Organization for Matter and Energy Flow in Organisms 

ESS2: Earth’s Systems 

ESS2.A: Earth Materials and Systems 

ESS3.C: Human Impacts on Earth Systems 

ESS3.D: Global Climate Change 

 

Scientific And Engineering Practices 

1. Asking questions (for science) and defining problems (for engineering) 

2. Developing and using models 

3. Planning and carrying out investigations 

4. Analyzing and interpreting data 

5. Using mathematics and computational thinking 

6. Constructing explanations (for science) and designing solutions (for engineering) 

7. Engaging in argument from evidence 

8. Obtaining, evaluating, and communicating information 

 

ETS1: Engineering Design 

ETS1.A: Defining and Delimiting an Engineering Problem 

ETS1.B: Developing Possible Solutions 

ETS1.C: Optimizing the Design Solution 

ETS2: Links Among Engineering, Technology, Science, and Society 

ETS2.A: Interdependence of Science, Engineering, and Technology 

ETS2.B: Influence of Engineering, Technology, and Science on Society and the Natural World 


