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Virginia Forest Cover Types
Overview
A resource for middle school and high school teachers
[bookmark: _Toc345669539]Introduction
Almost ⅔ of Virginia is covered by forests… but are all those forests the same? 
You may have noticed that forests look different as you travel from Virginia’s mountains to the coast. Five distinct forest types comprise most of our state’s forested land. Each type has features that define it, suit it to its region and affect the other plants and animals that live there. 
Studying forest types helps students understand the complexity of natural ecosystems. In this lesson series, middle school and high school students will explore the forest types in their area and across the state. They will gain an understanding of how climate, soils and human actions influence the forest. They will observe how forests in Virginia have changed and continue to change over time. They will learn about threats to forests and address the challenges involved in managing and maintaining them. The lessons incorporate small group work, field data collection, computer applications and discussion.
The components included are:
Overview
Map of major Virginia forest cover types
Background information with forest type descriptions
Glossary
Photos from major Virginia forest types
Eight (8) lesson plans with SOL references, discussion questions and other resources
[bookmark: _Toc345669540]Lessons
What Grows Where? – Students compare maps and speculate why different forest types occur where they do. 
Soils and Forests – Students identify the most common tree species on a forested site and use observations and web soil survey to learn more about the site conditions. 
Forest Succession – Students learn about the process of forest succession, and examine and compare plants from different successional stages. 
Wildlife in the Forest – Students research wildlife species associated with different forest types.
The “Hidden” Forest – Students define urban forestry, list some values of urban forests and calculate ecosystem benefits and other values of trees on a local site. 
Threats to Virginia’s Forests – Students use a simulation to understand factors that increase, decrease or conserve Virginia’s forests. 
What Would You Do? – Students work in “family” groups to set goals and decide how to manage a hypothetical piece of forestland.
Going, Going, Gone? – Working in teams, students research tree species or groupings that are now uncommon in Virginia, present their findings to the class and offer possible solutions for species restoration. 
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[bookmark: _Toc345669541]Background
A resource for middle school and high school teachers
[bookmark: _Toc345669542]What is Forest Type?
A forest is a type of terrestrial (land) biome where trees are the dominant plants. In a general classification, Virginia is in the temperate deciduous forest biome. In a more exact classification, Virginia has three major forest biomes: eastern deciduous forest, southeastern mixed/evergreen forest and a smaller portion of eastern mixed forest. Those forests can be broken down further into specific forest cover types. The main tree species growing together in a forest determine the forest cover type. Some trees grow in nearly pure stands of just one species. Some trees grow with others that need similar environmental conditions. These conditions, such as climate, soil and topography, influence which trees grow in an area. 
The Virginia Forest Cover Types map was created from U.S. Forest Service data. To classify forest cover, researchers combine information from aerial and satellite photos with data collected “on the ground” to determine the kinds of trees in each area. The forest cover types shown on the map have been described and classified by many experts and published by the Society of American Foresters. 
Any map of forest types represents a snapshot of one time period. Although some forest types stay the same over a long period of time, others continue to change as a result of disturbance, management or natural succession. For example, over time, a pine forest may transition to a mixed oak-pine forest and later to an oak-hickory forest. Some forest types are rare in Virginia because they require very specific environmental conditions. The spruce-fir type is one example. It grows only at high elevations (above 5,000 feet), therefore, it can be found only in a small section of southwestern Virginia. Other forest types are rare in Virginia because of past harvesting practices and changes in land-use. Longleaf pine forests and Atlantic white cedar forests are two examples. 
Virginia is 62 percent forested. Besides forest, other land cover types include agricultural fields and pastures; cities and other built areas; marshes, and beaches. 
[bookmark: _Toc345669543]Virginia’s Major Forest Types
The following are descriptions of Virginia’s major forest types:
[bookmark: _Toc345669544]Coniferous Types
White Pine – White pine (Pinus strobus) grows naturally in Virginia from the Blue Ridge west. Unlike Virginia’s other pines, white pine is a long-lived species. It may grow in almost pure stands, especially when planted for timber production, or it may grow with yellow-poplar, various oaks, hickories, hemlock and pitch pine. In a pure stand, the understory is typically sparse, but shrubs, such as blueberries, mountain-laurel and wild azaleas, can sometimes be found. 
Loblolly-Shortleaf Pine – Loblolly pine (Pinus taeda) and shortleaf pine (Pinus echinata) occur in early successional stages throughout much of the Coastal Plain and Piedmont. Pine seedlings need full sunlight to grow, so these species are often the first trees to colonize open lands, like abandoned fields. Loblolly pine is also extensively planted for timber and paper production. Over time, without disturbance or management, pines are replaced by upland oaks and other more shade-tolerant species. Mixed forests of pines and deciduous trees may be found at the intermediate stages. Soils vary widely in this forest type, with loblolly being more common on wetter sites and shortleaf on drier ones. Virginia pine is often present as well on drier, poorer soils. Herbaceous (soft-stemmed) plants are sparse in the understory, but woody plants include viburnums, greenbrier, dogwood and young sweetgums, oaks and hickories. 
[bookmark: _Toc345669545]Hardwood (Deciduous) Types
Oak-Hickory – Oaks (Quercus species) and hickories (Carya species) make up the most extensive forest type in Virginia. Oak-hickory forests are late successional communities, sustaining themselves over time unless disturbance sets back the clock. In much of western Virginia, these forests were once primarily American chestnut mixed with oaks, until chestnut blight killed nearly all the chestnuts. These forests are now dominated by various oaks (mainly white, northern red, southern red, black, chestnut and scarlet) with hickories (mockernut, pignut, red, bitternut and shagbark) being a lesser component. Other trees vary according to area of the state but can include beech, red maple, sugar maple, yellow-poplar and black gum. Understory trees may include dogwood, sourwood, sassafras, redbud and serviceberry. Shrubs include poison ivy, Virginia creeper, spicebush, mountain laurel and rhododendrons. Many spring wildflowers grow on the forest floor. 
Maple-Beech-Birch – Sugar maple (Acer saccharum), American beech (Fagus grandifolia) and yellow birch (Betula alleghaniensis) are often called “northern hardwoods.” In Virginia, this type is found mainly in the Allegheny Mountains, from Highland County northeast along the West Virginia border, as well as in parts of southwestern Virginia. The soils there are loamy and often fertile. This is a climax forest community, which means it will maintain itself over time unless disturbed. The forest floor may be covered with seedlings of the main tree species, as well as striped maple, viburnums, serviceberry, ferns and many spring wildflowers. 
Oak-Gum-Cypress – The main components of this forest type are baldcypress (Taxodium distichum), water tupelo (Nyssa aquatica) or swamp tupelo (Nyssa sylvatica var. biflora), which are collectively called “gums,” and certain oak species (Quercus), such as laurel, water, willow and overcup oaks. This is a bottomland forest type, occurring in soils that range from moist to very wet. In fact, baldcypress and water tupelo can grow in completely flooded soils. Depending on the degree of moisture, other associated trees include red maple, sweetgum, black willow, water hickory and several ash species. Understory plants may include buttonbush, swamp rose, possumhaw, Virginia sweetspire, greenbrier and poison ivy, with mosses and lichens on lower tree trunks. 
[bookmark: _Toc345669546]Why Forest Types Occur Where They Do
Whether land is forested and what kind of forest grows there, depends on many factors: climate, soil, hydrology and even human land-use choices. 
Soil type has a major influence on forest type. Virginia’s five ecoregions have characteristic underlying rocks, which produce the soils upon which forests grow. 
Soils in the Appalachian Plateau and Valley and Ridge regions formed from sedimentary rocks. Soils along the mountain ridges are often shallow and rocky, while those on lower slopes and in valleys tend to be a little deeper. Some of the Valley soils originate from limestone; these are not as acidic as many Virginia soils and they are good for farming. Floodplains often contain soils that were transported by water and may also be quite fertile. 
Soils in the Blue Ridge region formed from sedimentary rocks on the western slopes and igneous and metamorphic rocks on the eastern slopes. In general, most of the land is sloped and prone to erosion. The soils tend to be shallow and rocky, except south of Roanoke where they are deeper and more fertile. 
Soils in the wide Piedmont region formed mostly from igneous and metamorphic rocks, which tend to form soils that are acidic and less fertile. Many years of farming left the Piedmont region’s soils highly eroded. As topsoil was lost, farming became less productive and much of the land reverted back to forest. 
Soils in the Coastal Plain originated in sedimentary rock deposited on the ocean floor, when the sea level was much higher. These soils tend to be acidic and not highly fertile. Often the surface soil is sandy and drought-prone, but there are clay soils in this area as well. Because the land is flatter, soils are less prone to erosion here than in other parts of the state. Closer to the coast, the water table tends to be closer to the surface. Saturated wetland soils are found in some areas.
Virginia also has five climatic regions, which do not always align with the ecoregions. The climatic regions are Tidewater, Piedmont, Northern Virginia, Western Mountains and Southwestern Mountains. Differences in elevation; proximity to the ocean and river systems, and overall weather patterns influence the climate in any location. These factors create rainfall and temperature variances among the regions, which, in turn, affect the forests that grow there. 
Within any region, the presence or absence of water (hydrology) affects whether an area can support trees and which kinds. For example, wetlands may have standing water all the time or for only part of the year. Riparian (streamside) areas occur near water and can sometimes flood. Both rocky mountain ridges and sandy coastal dunes have the opposite condition – soils that drain quickly rather than holding water. Despite these extreme conditions, even these areas can support some kinds of trees. 
As Virginia’s population grows, so does the demand for land. Forestland is often converted to other uses. As noted earlier, the most productive lands are often used for growing crops or for livestock pasture. Other lands may be developed for home sites, shopping centers, industry or other uses. Land may be flooded to build reservoirs or paved over for highways and parking lots. All of these human land-use choices affect the amount of forested land in Virginia.
[bookmark: _Toc345669547]Ecoregion Summary Table 
	Ecoregion
	Topography
	Soils

	Coastal Plain
	Flat; elevation range 0-250 feet above sea level
	Acidic, low in fertility; formed from sedimentary rock; vary from sandy and drought-prone to clay-based to poorly drained (wetlands)

	Piedmont

	Hilly; elevation range 200-2,500 feet above sea level
	Acidic low in fertility; formed from igneous and metamorphic rock; highly eroded from past farming 

	Blue Ridge

	Mostly sloped, prone to erosion; elevation range 1,500 to 5,700 feet above sea level
	Shallow and rocky; formed from sedimentary rock on western slopes, igneous and metamorphic rock on eastern slopes

	Valley and Ridge
	Sloped on ridges to flat in valleys; elevation range 500-4,500 feet above sea level
	Shallow and rocky on ridges, deeper in valleys; formed from sedimentary rock, sometimes limestone, which makes them less acidic

	Appalachian Plateau
	Mostly sloped, often steeply; elevation range 1,000-4,000 feet above sea level
	Shallow and rocky on ridges, deeper in the narrow valleys; formed from sedimentary rock
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[bookmark: _Toc345669550]Lesson Plan #1 – What Grows Where?
A resource for middle school and high school teachers
[bookmark: _Toc345669551]Objective
Students will compare maps and speculate why different forest types occur where they do. 
[bookmark: _Toc345669552]Standards of Learning
Science 6.1, 6.7, 6.9, LS.1, LS.6, LS.9, ES.1, BIO.1, BIO.8
(Also 4.5 and 4.9, but lesson is designed for grades 6+)
[bookmark: _Toc345669553]Materials
· Virginia Forest Cover Types map
· Printouts of Virginia’s physiographic regions map and forestland assessment map (see last page of lesson)
· Worksheet with questions (you may add additional questions)
[bookmark: _Toc345669554]Activity
Have students read the forest types background information. Assign students to groups of two to four. Give each group a worksheet and three maps: a page-sized version of the forest cover types map, the physiographic regions map and the forestland assessment map (the latter two can be printed on one page).
Each group will complete a worksheet about forest types in Virginia. Groups should closely examine the forest types map, using the other maps and background information to help answer the questions. 
*Remind students that each map has its own key and shows different information. The colors do not mean the same thing on the different maps! 
When groups have finished, use the worksheets as a basis for discussion of forest types and other land cover.
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[bookmark: _Toc345669555]Lesson Plan #1 – What Grows Where? – Worksheet
Before you begin, read the Forest Types Background Information.
Part I - Compare the forest types map with the physiographic regions map to answer these questions.  
1) List the forest type(s) found in each region.
Coastal Plain ____________________________________________________________________________________
Piedmont _______________________________________________________________________________________
Blue Ridge ______________________________________________________________________________________
Ridge and Valley __________________________________________________________________________________
Appalachian Plateau_______________________________________________________________________________
2) What factors might cause the differences in forest types from east to west in Virginia?  


3) Why do you think the following forest types are concentrated in distinct areas?
Oak-gum-cypress ________________________________________________________________________________ 
Maple-beech-birch _______________________________________________________________________________
White pine ______________________________________________________________________________________
4) Which forest type is in your area? 

5) Which of the types shown is rarest in VA? Why do you think that is true?


Part II.  Look at the Virginia Forestland Assessment map to answer these questions.
6) What are some examples of non-forested areas? 


7) Where do you see the largest concentrations of non-forested areas?


[bookmark: _Toc345669556][image: physio reg VA]Virginia’s Physiographic Regions
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[bookmark: _Toc345669557]Lesson Plan #2 – Soils and Forests
A resource for middle school and high school teachers
[bookmark: _Toc345669558]Objective
Students will identify the most common tree species on a forested site and use observations and Web Soil Survey to learn more about the site conditions. 
[bookmark: _Toc345669559]Standards of Learning
Science 6.1, LS.1, LS.6, LS.9, ES.1, ES.6, BIO.1, BIO.8
[bookmark: _Toc345669560]Materials
· Virginia Forest Cover Types map and background information
· Common Native Trees of Virginia or other identification guides
· Trowels
· Web Soil Survey: http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm (free program)
[bookmark: _Toc345669561]Activity
[bookmark: _Toc345669562]In the Field 
Visit a forested area at least an acre in size. 
*The site chosen should not be a park-like or other obviously-planted area. 
Have students work in pairs to identify the major tree species on the site using tools, such as identification guides or apps. Students should also make and record general observations about soil color, texture, moisture and slope.
[bookmark: _Toc345669563]In the Classroom
Use Web Soil Survey to generate a soil map of the location. (See instructions on the next page.) Click on the individual soil type shown for your study site. Use this information and the Forest Cover Types map and background to complete the worksheet below.
[bookmark: _Toc345669564]Optional Enrichment
Repeat the field and classroom activities on a different forested site, preferably one with visibly different site conditions and/or trees. Compare and contrast the species and site conditions.
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[bookmark: _Toc345669565]Instructions for Using Web Soil Survey
Web Soil Survey contains a lot of information, much of it too complicated for anyone who is not a soil scientist!  Here’s how to pick out the less technical information:
Go to http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm.  Click the green button that says “Start WSS.”
On the Quick Navigation menu, click “Address”.  Type in the address where your study site is located, including city and state.  (Note: If your study site has no known address, you can use State and County or Latitude and Longitude from this menu to locate your site.)  Click “view,” and a map will appear in the window, with a marker on the address.  
To define your Area of Interest on the site, click one of the buttons at the top of the map that says “AOI” and shows a figure in red. You can define your study area by clicking and dragging on the map to form a rectangle, or more exactly by clicking at each corner to form a polygon. (Double click to complete the polygon.)  It is OK to define a larger area than you need, as long as your study site is included.
Now click the “Soil Map” tab at the top of the page. Find your study site’s soil type in the chart.  You can click on the name of the soil type to get some basic information on that soil type.
If you want more detail, click the “Soil Data Explorer” tab at the top of the page.  Click the “Soil Properties and Qualities” tab.  Choose a feature you want to know more about, continuing to click until you can see the “view rating” option.  Click “view rating” to open a chart that shows data for your area of interest.  To view another feature, click “close all” and pick a new feature.  



[bookmark: _Toc345669566]
Lesson Plan #2 – Soils and Forests – Worksheet
Use the Virginia Forest Cover Types map and background information to answer questions 1-3.
1) Based on the map, what forest type would you expect to find on your study site?



2) Based on the background information about this forest type, do the species you identified on site fit into the expected forest type?



3) If not, what are some possible reasons for the differences?  



Use the Web Soil Survey results to answer questions 4-8.

4) What observations did you make about the soil on your site?



5) According to Web Soil Survey, what was the soil type on your study site?  



6) What are some characteristics of this soil type?  



7) Would you expect to find a similar forest on other lands with the same soil type? Explain.  



8) Besides soil, what other factors influence the forest type found on a site?
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[bookmark: _Toc345669567]Lesson Plan #3 – Forest Succession
A resource for middle school and high school teachers
[bookmark: _Toc345669568]Objective
Students will learn about the process of forest succession, and examine and compare plants from different successional stages. 
[bookmark: _Toc345669569]Standards of Learning
Science 6.1, LS.1, LS.9, LS.10, LS.11, BIO.1, BIO.6, BIO.8
(Also 4.5 and 4.9, but lesson is designed for grades 6+)
[bookmark: _Toc345669570]Materials 
· Clipboards
· Pencils
· Paper
[bookmark: _Toc345669571]Background (Review in classroom before going into the field):
Succession is a natural pattern of change in plant communities over time. Succession is most obvious after some disturbance in the plant community, either natural or human-caused. Examples include fires, hurricanes, insect and disease attacks, farming and timber harvesting. When land is left alone after one of these events, succession happens naturally.
In many parts of Virginia, we can observe succession on abandoned farmland or unmowed fields. The plants tend to come in a particular order and stay for a fairly predictable length of time before being replaced by other species. So too, the animals that live there change as the plant community changes.
This picture shows changes in a typical eastern landscape left undisturbed over time: 
[image: succession01]









Succession can be controlled to some extent by human activities. Forest management enables us to make planned changes in the successional stages. For example, if we want to grow pines for lumber, we can harvest trees and set back succession to an earlier stage. 
Succession in the Virginia Piedmont often proceeds like this (with times approximate): 
· Year 1 – Light-seeded annuals, such as horseweed and crabgrass, dominate.
· Year 2 – Heavier seeded annuals, such as asters and ragweed, dominate.
· Years 3-18 – Perennials, such as broomsedge, establish, later developing into a grass/scrub community with shrubs, such as blackberry and sumac. Young pines begin to grow. 
· Years 19-30 – Young pines become tall enough to shade out the grasses and shrubs.
· Years 30-70 – Pines are mature. Pine seedlings are not able to grow in their shade, but many hardwood seedlings can.
· Years 70-100 – The mature pine forest has an understory of young hardwoods (oaks, hickories, maples and others). As pines die out, the transition to hardwoods begins.
· Years 100+ – The “climax” oak-hickory forest has an understory of young oak and hickory, and other shade-tolerant trees.
Source: Duke Forest web site: http://www.dukeforest.duke.edu/
[bookmark: _Toc345669572]Activity
[bookmark: _Toc345669573]In the Field
Choose a spot where a forested area adjoins an open area (such as a field) and students can easily enter both areas. (The open area should appear “weedy;” that is, it should not be a lawn or other frequently mown area.) 
Divide the class in half. Ask one half of the students to draw and/or describe the plants seen in the open area. They should note the general sizes of the plants, any distinguishing features, such as leaf shapes, flowers or seeds, and estimate the average height and number of each kind of plant they drew. Ask the other half of the class to draw and/or describe the plants seen in the forest, following the same instructions. 
Next, have each student switch papers and areas with someone from the other group. (If this is a problem for your group, just take up the two groups of papers and redistribute them anonymously.) Students should try to locate the plants drawn or described on the paper they received. If they can’t get enough information from the paper, they can do their own drawings in the new area.
When everyone has visited both open and forested areas, bring the group together. Ask students to describe and/or show others the main plants they saw. Compare and contrast the plant types, sizes and numbers in the two areas. Use the questions below to guide the discussion.
Questions for Discussion
1. Which area had more grasses and herbaceous (soft-stemmed) plants? Which had more woody plants? 
1. What were some other general characteristics of the plants seen in the open area? In the forested area?
2. What stage of succession would you estimate the open area is in? The forested area?
3. What do you predict would happen if each area were left alone (barring major disturbance) for 10 years? 50 years? 100 years?
4. What kinds of changes or disturbances (natural and human) could set back succession in these areas?
5. What changes could invasive plants, such as tree-of-heaven, from other countries bring to the successional pattern?
6. How would you expect the types of wildlife in the area to change over time as the plants change? Give some examples of animals that might prefer the open (early successional) area and some that prefer the forested (later successional) area.
7. Why might people want to manipulate succession? When might it be a good idea to go back to early succession? When might you want to encourage later successional stages? What are some reasons to have a mix of successional stages across the landscape? 
[bookmark: _Toc345669574]Optional Enrichment
[bookmark: _Toc345669575]In the Classroom
Make a picture or bar graph showing the prevalence of general plant categories (or individual species, if names are known). Categories could include grasses, forbs (soft-stemmed plants), shrubs, vines, tree seedlings, saplings and mature trees. Compare the graphs for open and forested areas. 
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[bookmark: _Toc345669576]Lesson Plan #4 – Wildlife in the Forest
A resource for middle school and high school teachers
[bookmark: _Toc345669577]Objective
Students will research wildlife species associated with different forest types. 
[bookmark: _Toc345669578]Standards of Learning
Science LS.6, LS.7, LS.8, LS.9, LS.10, BIO.1, BIO.8
(Also 4.5 and 4.9, but lesson is designed for grades 6+)
[bookmark: _Toc345669579]Materials 
· Computers with Internet access
[bookmark: _Toc345669580]Activity
Divide students into five groups, assigning each group one of the five forest types shown on the Virginia Forest Cover Types map. Each group will use the VaFWIS website to generate a list of potential wildlife species living in their forest type. (http://vafwis.org/fwis/?Title=VaFWIS+Species+Information+By+Land+Management&vUT=Visitor)
The following VaFWIS land-use categories correspond with the Virginia forest types: 
· 41. Deciduous Forest – oak-hickory, maple-beech-birch
· 42. Evergreen Forest – loblolly-shortleaf pine, white pine
· 61. Forested Wetland – oak-gum-cypress
Searching by land-use category will generate an extensive list of potential species. From this list, each member of the group should find one species likely to live in their assigned forest type. It may be helpful to give each group member a different class of animal – bird, mammal, reptile, amphibian, etc. 
To begin, in VaFWIS, click a species, click “Habitat” and scroll down to the paragraph on Habitat Associations. This step should help to separate species living in different forests within the same general category (such as white pine vs. loblolly-shortleaf pine). Species information can also be found on the Virginia Natural Heritage Data Explorer https://vanhde.org/). 
After choosing a species, students should write a brief report summarizing the animal’s typical food habits, habitat requirements and life history. They should also read through the other categories of information about their animal, in order to be prepared for discussion. 
Questions for Discussion
1. How does the animal you researched use a specific type of forest to meet its needs? 
9. Besides the forest itself, what other habitat components does this animal need?
10. What successional stage (forest age) is most likely to meet the needs of the animal?
11. What are some forest management practices that benefit this animal?
Lesson Plan Developed by Ellen Powell, Virginia Department of Forestry
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[bookmark: _Toc345669581]Lesson Plan #5 – The “Hidden” Forest
A resource for middle school and high school teachers
[bookmark: _Toc345669582]Objective
Students will define urban forestry, list some values of urban forests and calculate ecosystem benefits and other values of trees on their school grounds (or other local property.) 
[bookmark: _Toc345669583]Standards of Learning
Science 6.1, 6.9, LS.1, LS.4, LS.6, LS.9. LS.11, BIO.1, BIO.6, BIO.8
(Also 4.5, 4.9, and 5.1, but this lesson is designed for grades 6+)
[bookmark: _Toc345669584]Materials
· Forestland Assessment map (see last page of lesson)
· Common Native Trees of Virginia, or other tree identification guides or apps
· Flexible measuring tapes
· Calculators 
· Clipboards, paper, pencils
· Computer, tablet or smart phone to access National Tree Benefits Calculator (http://www.treebenefits.com/calculator/) (free program)
[bookmark: _Toc345669585]Background
Although the Forest Cover Types map shows general forest types occurring all over the state, we know from looking at the Forestland Assessment that not all areas are actually forested. Urban areas (cities and towns) are shown on the map as red or pink patches, while rural forests show as green. Does this mean there are no trees in urban areas? On the contrary, there are many small patches of woodland, parks, street trees and home landscapes that make up Virginia’s urban forest. On a map of this scale, these urban forests are a hidden treasure.
Like trees in larger forests, urban trees provide many benefits to the ecosystem. They produce oxygen and remove some types of pollution from the air. By taking in carbon dioxide and storing its carbon in their cells, they keep some of this greenhouse gas out of the atmosphere. Trees absorb excess rainwater, helping to prevent flooding. This is especially important in urban areas, where there are lots of impermeable surfaces like roads, parking lots and rooftops. Trees planted near a stream can filter out sediment and pollutants from urban land-use. And, of course, trees provide habitat – food, shelter and breeding space – for many types of wildlife that might not otherwise be able to live in cities.
Although urban trees are seldom harvested for wood products, they have great economic benefits as they grow. Planting trees strategically near buildings can provide shade or buffer the wind, reducing winter heating and/or summer cooling costs for the building. Trees also increase the value of a home, sometimes adding as much as 20 percent to property values. People enjoy looking at and walking under trees. Studies have demonstrated that sick people who can see trees from their window get better faster. Other studies have shown that people shop longer in shopping areas with trees. Urban areas with more tree cover tend to be cooler in summer than those with fewer trees. Trees can even shade the cars in a parking lot, keeping them cooler in summer.

[bookmark: _Toc345669586]
Activity
[bookmark: _Toc345669587]In the Schoolyard (or other nearby developed site with some trees) 
Decide on the boundaries of your study area: the whole schoolyard or a smaller delineated area close to the building/parking areas. Subdivide the site into sections and assign teams or pairs of students to each section. Teams should use field guides, keys or applications to identify each tree in their section by species. They should also measure the diameter of each tree they identify. (To calculate diameter, measure circumference at 4.5 feet above the ground using a flexible tape measure and divide by pi.) 
[bookmark: _Toc345669588]In the Classroom
Using their species and diameter measurement data, have each team use the National Tree Benefits Calculator (http://www.treebenefits.com/calculator/) to estimate the benefits of the trees in their study area. This program is free and very easy to use. (Note that “school” is not listed as a location choice, so you may want to use “small commercial business.”) 
Teams should tally the overall value of their trees, as well as the values from CO2 and stormwater categories (and others if you choose). Tally the results from all teams to estimate the total benefits of trees in the schoolyard. 
Questions for Review and Discussion
1. What were some characteristics of the “most valuable” trees? Was species important? Was size important?
13. What other benefits do trees provide in an urban landscape? 
14. What would be some benefits of planting more trees on your school property? What costs would the school incur in planting and maintaining more trees?
15. Which of the calculated benefits might also be provided by other types of plants (shrubs, flowers, etc.)? How do you think these plants would compare with trees in terms of the benefits they provide? 
[bookmark: _Toc345669589]Optional Enrichment
Write a letter to your school administrators outlining the benefits of trees on your school grounds. If you believe more trees should be planted there, explain your reasons.
Create a poster about the value of trees on the school grounds. Display it on a bulletin board that everyone at school can see.
Repeat this analysis on a different “developed” site, such as a home landscape or park. Compare and contrast the benefits of trees on this site with those on your school site.
Consider applying as a school for a tree-planting grant from the Virginia Trees for Clean Water program (http://dof.virginia.gov/business/bids.htm.)
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Virginia Forest Cover Types
[bookmark: _Toc345669590]Lesson Plan #6 – Threats to Virginia’s Forests
A resource for middle school and high school teachers
[bookmark: _Toc345669591]Objective
Students will use a simulation to understand factors that increase, decrease or conserve Virginia’s forests. 
[bookmark: _Toc345669592]Standards of Learning
Science 6.1, 6.7, 6.9, LS.1, LS.10, LS.11, BIO.8
[bookmark: _Toc345669593]Materials
· Copies of page with Forest Cover and blank Virginia maps (see below)
· Dry beans or peas
[bookmark: _Toc345669594]Background
Currently, about 62 percent of Virginia’s land is forested. A variety of natural and human actions can cause the amount of forest to decrease, increase or remain the same. Clearing land for agriculture or development changes the land from forest to another use; thus, agriculture and development decrease the amount of forestland. Planting trees or allowing old fields to return to natural forest cover are activities that increase the amount of forestland. Actions that do not change the overall amount of forestland can be said to conserve the amount of forestland. Establishing a State or National Forest is one example of a conservation strategy. Forest management activities may appear to decrease the amount of forested land (immediately after a harvest), but this situation is temporary as a new forest is either planted or established naturally from sprouts or seed. Thus, ongoing forest management conserves forestland.
[bookmark: _Toc345669595]Activity
Make three columns on the board, with the headings “increase,” “conserve” and “decrease”. Ask students to list some specific things that could happen to increase, decrease or conserve the amount of forestland in Virginia. Try to list all of their ideas without correcting any. Tell students you will return to this list later.
Give each student or pair a page with two maps – one showing total forest cover and one blank Virginia map (see following pages) – and a small handful of dried beans. Each bean will represent one parcel, or piece, of forestland. Students should place beans on areas of their blank map that should be heavily forested, according to the forest cover map. To represent large chunks of unbroken forest, the beans should touch. Students should cover about ⅔ of their map with beans and save the rest for later use. 
Pull a scenario from the envelope and read it aloud. Students will add, remove or leave (conserve) beans in the correct portion of the state, depending on the statement read. Continue reading statements until you have covered a good representation of the types of changes that can occur. You may wish to repeat some of them, changing the details slightly. 


Questions for Discussion
1. Did you have more forests before or after the activity?
17. What were some of the ways forests were conserved? Added? Lost?
18. Did you have any areas that were once large, unbroken areas of forest, but now have gaps between patches of forest? What are some problems with breaking forests into small patches?
19. Looking at the lists we made earlier, would you add or change anything?
20. Does harvesting trees lead to a loss of forestland? Why or why not?
21. Why do we need forests in our state?
22. Does it matter if native forests are replaced by invasive plants? Why or why not?
23. Virginia actually loses thousands of acres of forestland each year, through conversion to other uses. What effects could this forest loss have? 
24. How can we balance our need for developed areas, such as neighborhoods and shopping areas, with our need for forests?
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Action Statements for Instructor’s Use
1. Landowners in eastern Virginia harvest their loblolly pine stands and replant young pine seedlings. Conserve 12 forest parcels.
1. Developers remove all the trees from land to make way for new home subdivisions in central Virginia. Remove eight (8) forest parcels.
1. Landowners in southwestern Virginia find a market for medicinal plants that grow on the forest floor. The income they receive enables them to keep their land instead of selling it to developers. Conserve five (5) forest parcels. 
1. An invasive insect that kills oak trees is found in a large northern Virginia park and spreads quickly through the park and surrounding city. Remove two (2) forest parcels.
1. Wildfire burns its way through acres of forestland in western Virginia. After the fire, invasive species of plants move in to cover the disturbed area. Remove four (4) forest parcels.
1. Gypsy moth caterpillars defoliate a part of the George Washington National Forest for several years in a row, killing most of the oaks. Remove three (3) forest parcels.
1. Schoolchildren across the state plant trees for Arbor Day. Add five (5) forest parcels.
1. Farmers in south central Virginia stop mowing some of their pastures and allow trees to seed in naturally. Add six (6) forest parcels.
1. Scout troops plant hardwood trees along miles of creek, to create riparian buffers. Add four (4) forest parcels.
1. Asian bittersweet invades forestland in Shenandoah National Park, overtopping trees and breaking branches with its heavy vines. Remove two (2) forest parcels.
1. Landowners in northeastern Virginia use good forest health practices, such as monitoring and thinning, to prevent outbreaks of southern pine beetle that might damage their pine forests. Conserve seven (7) forest parcels.
1. Several counties in eastern Virginia approve permits for new shopping centers. Remove 5 forest parcels. 
1. Landowners in southwestern Virginia establish conservation easements on parts of their property. Conserve six (6) forest parcels.
1. A citizen deeds his or her forestland in southeastern Virginia to the state to be managed as a new State Forest. Conserve two (2) forest parcels.
1. The US Forest Service purchases some farmland to add to the Jefferson National Forest and begins planting new trees. Add three (3) forest parcels.
1. A city in central Virginia starts a program to increase its amount of forest cover. Add two (2) forest parcels.
1. Homeowners plant trees around their homes to save energy by shading their homes in the summer. Add two (2) forest parcels.
1. Landowners in central Virginia cut their hardwood stands, allowing the stumps to sprout into new trees. Later, they remove competing trees to allow the strongest saplings to grow freely. Conserve five (5) forest parcels.
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Virginia Forest Cover Types
[bookmark: _Toc345669597]Lesson Plan #7 – What Would You Do?
A resource for middle school and high school teachers
[bookmark: _Toc345669598]Objective
Students will work in “family” groups to set goals and decide how to manage a hypothetical piece of forestland.
[bookmark: _Toc345669599]Standards of Learning 
Science 6.7, 6.9, LS.11, ES.6, BIO.8
(Also 4.5 and 4.9, but lesson is designed for grades 6+)
[bookmark: _Toc345669600]Materials
· Chart paper or posterboard (one per group)
· Markers
[bookmark: _Toc345669601]Background
Nearly two thirds of Virginia (15.8 million acres) is forested. Most of this land (63 percent) is privately owned by individuals and families. About 18 percent of the forestland is owned by local, state or federal governments. These public lands include the large George Washington and Jefferson National Forests in western Virginia, Shenandoah National Park in northwestern Virginia, and many smaller State Forests, State Parks, wildlife refuges, game lands, military bases and local parks. About 19 percent of forestland is owned by businesses, mainly real estate investment trusts and timber investment management organizations. Only a small portion of land (<1 percent) is owned by forest products companies.
It is up to the landowners to decide how – or if – their forestland is managed. A professional forester can help owners learn more about their forestland, discuss their goals and create a plan to help them meet those goals. Some owners choose a “leave-it-alone” strategy. They may live far away from their forestland; they may have inherited the land and have little interest in it; they may not be aware of ways to manage their forest or who to ask for help, or they may simply believe that leaving the land “natural” is best. Other landowners have goals for their land. Examples include improving wildlife habitat, making money by growing and selling timber or other products, protecting water quality or creating trails for hiking and other recreation. Whether or not the land is managed, Virginia landowners must pay taxes on their forestland each year. Often, people must sell their land because the tax bills are too high. Others choose to sell forest products or lease hunting rights, making enough money from the land to pay the taxes and maybe even generate extra income. 
[bookmark: _Toc345669602]Activity
[bookmark: _GoBack]Divide students into groups of about four (4); each group will represent a family. Each family has a 500-acre, square-shaped piece of forested land in the Virginia Piedmont. A stream runs through the middle of the property. The land has been in the family for many generations, and they feel it is important to keep it in the family. The site had a long history of use as farm and pasture land, until the 1930s. At that time, the economic hard times of the Great Depression led family members to stop farming and to seek other work. The fields and pastures were allowed to grow up, and natural succession took over. Today, the entire site is forested with mostly hardwoods (such as oak, hickory, beech and maple). Most of the slopes are gentle, but in some areas, old erosion gullies can be found, a reminder of farming days. 
The group should discuss their goals for the land. They may decide on different management strategies for different parts of the property, or choose to treat the whole property as one unit. The group should draw the land parcel and stream on chart paper, then label different sections according to management goals. Each group will present its management goals to the class, giving reasons for its choices. If a group chooses not to manage the land, it should also give reasons for that choice. 
Questions for Discussion
1. Did your “family” agree from the beginning on how to use the land? What decisions required you to come to consensus? How did you do this?
44. What factors determine the land’s suitability for different uses? Are the goals you selected realistic on all properties? 
45. What other information would you need to know to make management decisions for a real piece of property?
46. How will your family make the tax payments on your land?
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[bookmark: _Toc345669603]Lesson Plan #8 – Going, Going, Gone?
A resource for middle school and high school teachers
[bookmark: _Toc345669604]Objective
Working in teams, students will research tree species or groupings that are now uncommon in Virginia, present their findings to the class and offer possible solutions for species restoration. 
[bookmark: _Toc345669605]Standards of Learning 
Science 6.9, LS.9, LS.10, LS.11, BIO.1, BIO.8 
(Also 4. 5 and 4.9, but lesson is designed for grades 6+)
[bookmark: _Toc345669606]Materials
· Computers and other research materials 
· Presentation media (team’s choice)
[bookmark: _Toc345669607]Background
Over time, both natural and human-caused changes have altered Virginia’s forested landscapes. Some species have decreased in abundance, while others have almost disappeared from our forests. Some species of concern in Virginia are American chestnut (Castanea dentata), longleaf pine (Pinus palustris), Atlantic white cedar (Chamaecyparis thyoides), shortleaf pine (Pinus echinata), Eastern hemlock (Tsuga canadensis) and red spruce (Picea rubens)-Fraser fir (Abies fraseri) forest type. Causes of species decline vary, but the impacts can be felt throughout an entire ecosystem.
[bookmark: _Toc345669608]Activity
Divide the class into six (6) teams. Each team will research one of the species or groupings listed above, using reputable online and other resources. Each team will develop a report that includes the tree’s historic and current range, historic usage, ecological importance, reasons for its decline and research and restoration efforts. The teams should also be prepared to discuss any limitations and challenges to restoring the species, and decide on possible strategies to restore it. Teams will present their findings to the rest of the class; creative approaches to presenting the information should be encouraged! 
Questions for Discussion
1. Why did the species/forest type decline? Are those reasons still a problem today? 
48. What is being done to restore this species/type? 
49. Do you think these efforts are working/will work? Why or why not?
50. What are the biggest challenges to restoring the species/type? 
51. What are the benefits of restoring this species or the ecosystem it represents? 
52. What are possible long-term effects of not restoring this species/type? 
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Virginia Forest Cover Types
[bookmark: _Toc345669609]Appendix A – Glossary
A resource for middle school and high school teachers
[bookmark: _Toc345669610]Glossary of Terms
Biome – a complex ecological community characterized by its location, climate and plant types
Canopy – the leafy parts of forest trees, sometimes consisting of several layers
Climate – the general weather conditions of an area, averaged over many years
Conifer – a needle-leaved tree that produces seeds in cones and is usually, but not always, evergreen
Deciduous – losing leaves in winter
Ecology – study of how living things relate to each other and their environment 
Erosion – the removal and transportation of soil from the land, by processes such as flowing water or blowing wind 
Evergreen – keeping green leaves or needles year-round
Fertile (as applied to soil) – capable of producing crops or other plants 
Fragmentation – the creation of islands of forest surrounded by other forms of land-use 
Hardwood – a broad-leaved tree, or its wood; in Virginia, most hardwoods are deciduous
Hydrology – science dealing with water’s occurrence, movement and properties
Parcelization – the division of forestland into multiple ownerships 
Pioneer – plant that colonizes an area in the earliest stages of succession 
Riparian – pertaining to land next to a stream or river
Silviculture – the practice of establishing, growing and managing forests to produce desired benefits
Softwood – a needle-leaved tree, or its wood; in Virginia, most softwoods are pine species
Species – group of organisms alike in form and capable of reproducing viable offspring
Stand – a group of trees that can be considered a unit, because of similarity in species, age structure, condition and/or growing site 
Succession – predictable changes in a plant community over time
Understory – the part of a forest growing beneath the canopy layer(s) 
Water Table – the depth below which water saturates the soil
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Virginia Forest Cover Types
[bookmark: _Toc345669611]Appendix B – Photo Examples
A resource for middle school and high school teachers
[bookmark: _Toc345669612]Photo Examples of Common Virginia Forest Cover Types 
[image: ]
Young loblolly pine stand
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Mature shortleaf pine stand
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Mature white pines with young trees on edge
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Oak-hickory forest in fall
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Beech-birch-maple forest in fall
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Cypress swamp forest on river’s edge
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Data source: Southern Forest Resource Assessment, USDA Forest Service - Forest Health Protection, September 1999

Our maps are for the Department’s information and demonstration purposes and not legal descriptions of parcels intended for any commercial purpose. These maps shall not be used for the design, modification, or construction of improvements to real property or for boundary or flood plain determinations. DOF does not assume
any liability for any errors, omissions, or inaccuracies in the information provided regardless of the cause of such or for any decision made, action taken, or action not taken by the user in reliance upon any data provided herein. Any use of the maps assumes that you understand and agree with the information provided in this disclaimer.
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