Case Study: What Do Forests Have To Do With Global Warming?


The red curve shows _____________________________________ concentrations since March of ____________, and the blue curve shows the ______________________ average. 
Earth's atmosphere is ______________________. 
The increase in CO2 is attributed to human activities of ______________________________________________________.

Increased concentrations of CO2 mean that the atmosphere now traps _____________________________________________ than it did at lower concentrations.
The Carbon Cycle

. The Carbon Cycle is similar to the concept of the _______________ Cycle. 
· The "storage" places for carbon are called ____________. 
· The numbers for each stock are ___________________ of the amount of carbon stored in them for the whole Earth. 
The largest stock for carbon is Earth's ________________. 
Over millions of years, the carbon-rich remains of plants and the calcium carbonate shells of marine organisms have been buried and become a part of _________________________. 
The processes that move carbon from one stock to another are called ____________. 
The numbers show the amount of ________________ that moves through each flux in a year. 

________________________ are one example of carbon moving through the carbon cycle. 
During photosynthesis, plants use __________________________ from the atmosphere, __________________ and nutrients from the soil, and ____________________ for energy to build their structures. 
The carbon becomes a part of the plant's __________________________________; it has moved from the atmosphere into the biosphere. 

Another example of a flux in the carbon cycle is when plant materials _______________: oxygen reacts with the carbon that was stored in the plant, releasing ________________________________ into the atmosphere. 
The Forest Connection

The amount of carbon that moves into the atmosphere from burning fossil fuels in cars and industry is _______________ compared to the fluxes that involve plants. 
Another possibility would be to increase one or more of the fluxes that remove carbon from the atmosphere. 
As photosynthesis in forests represents a large flux of carbon out of the atmosphere, scientists wonder if ____________________________________________ practices could increase this flux.

Answering these questions by carrying out ____________________________ in actual forests, while effective, takes a lot of _______________________ including money, people, and tools, 
Field data collection and experiments are also often limited by the long amount of _______________ it takes to get meaningful results. 
As a supplement or sometimes an alternative, scientists have created _______________ to help them better understand forest ecosystems. 
Part 1—Understand How Forests Are Studied And Modeled

Fences in the Forest

Farmers marked the boundaries of their fields and pastures with these long _________________________________. 
For many of these fields, historical records supplied the dates that New Englanders stopped farming the land and trees began growing there again. This information proved very valuable for scientists who study forests. 
As they knew the ______________________ of many similar forests across the region, foresters could examine __________________, ____________________, and ______________ forests all at the same area, without having to wait decades to see how the forests would change. 
Foresters have used this information and developed experiments based on this idea to develop a thorough understanding of how forests _________________________ over time.

Forestry Science

New Hampshire, one of the six states that make up the New England region, is almost completely covered in trees, with over _________________ of its land classified as forest. 
Some portions of the state have been set aside as ​​​​​​​​​​​________________________ forests, where researchers try different forestry management methods on specific plots of land, gather data over many years, analyzing it for interesting patterns of ______________ and ___________________. 
What is clear cutting?
What is selective cutting?
The U.S. Forest Service surveys forests from all 50 states plus three U.S. territories every ________________ years: they go to the same sample plots and collect data to measure the __________________________________ of trees. 
They also record the conditions that the forests have experienced, including _______________________, _______________________, the amount of logging and wood collecting activity that has taken place, and if fires or _______________________________ have occurred.

To measure growth of a forest, foresters select a representative sample of trees in each plot and measure them to estimate how ________________________. 
They measure the height of each tree and the diameter of its trunk at breast height, _________________ or _________ meters above the forest floor. 
To measure how much wood has been lost, they calculate the ____________ of dead trees plus ________________________ that have fallen off trees. 

Nitrogen's Role in Forest Growth

Foresters also collect and study ________________________________ from each tree. 
They measure the concentration of nitrogen in the leaves, a parameter that is called _____________________________________.

What does the word foliar mean?

When foresters compared measurements of the annual wood growth of any species of trees in New Hampshire with the foliar nitrogen levels in its leaves, they found a direct relationship. The higher the foliar nitrogen level, the more wood growth the trees experience. Researchers have documented this relationship so precisely that they can use tree's foliar nitrogen concentration to identify how much wood growth they experience each year. The discovery of this relationship is very fortuitous—it's already easier to collect leaves or needles from sample trees than it is to complete the physical measurements of their height and diameter, and researchers are now studying ways that foliar nitrogen can be measured by instruments on airplanes and satellites. This would allow forestry scientists to monitor changes in forests more frequently than they can be visited by teams of surveyors. 
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Nitrogen is the most abundant gas in Earth's atmosphere. The form of nitrogen that plants use has to come from the soil though. Bacteria that live in the soil or in the root tips of some plants can "fix" nitrogen. Fixing nitrogen means converting it from atmospheric nitrogen into a form that plants can use. The incredibly high temperatures within lightning bolts also causes a chemical reaction that fixes nitrogen. Industrial processes that fix nitrogen for fertilizer and explosives now produce more fixed nitrogen than natural processes. 

A Forest Model

What is a model? 

Why use models?

Models are particularly useful in the study of ______________________ systems. 
By knowing more about the system and understanding where knowledge is incomplete, scientists can generate hypotheses to guide __________________________. 
For example, the carbon storage in aboveground tree parts (______________________________) has been successfully modeled based on millions of measurements. 
On the other hand, forest models have shown that there isn't enough detailed information available about the belowground parts (_______________________________) for scientists to fully understand how carbon storage below the ground changes over time. 

Models are also useful to predict __________________________. 
