Forestry and Natural Resources

Unit 16:  Forest Protection

Unit 16: Forest Protection

Lesson 4:  Fire Ecology

Lesson Four: Three Hours
Students will be able to:

1. Discuss the history of fire management.

2. Discuss fire management from an ecosystem perspective.

3. Discuss a number of different fire prevention and suppression strategies.

4. Define and discuss the wildland-urban interface issue.

Suggested Activities:

16.4A
Ecology Debate - Have students debate the role of fire ecology from an ecosystem perspective -- should we let a fire burn?  Why?  Why not?  (Keep wildlife, economics, human emotions, etc. in mind).  Have students research the 1988 Yellowstone fires as an example system.

16.4B
Fire Fighter Visiting Lecturer - Have a local fire fighter visit the classroom to discuss fire prevention and suppression techniques.

16.4C
Fire Break and Trail Development - Small crews of students demonstrate proper technique in construction of a fuel break or trail.

16.4D
Fire Chemistry Laboratory Experiment - Students conduct experiments to illustrate the ignition points of various flammable materials such as green wood, dry wood, paper, shavings, green leaves, or dry leaves.  Data obtained from the experiment are recorded and compared with the results of other groups.

Teaching Outline

I.
Fire Management

A.
Background

1.
Before the late 1800’s fire was a natural and largely unmanaged occurrence in North American forests; usually set by lightning, settlers or Native Americans; most fires were of little concern to humans.

2.
Between 1871 and 1903 five large fires burned millions of acres in Wisconsin, Minnesota, Michigan and New York, causing extensive damage and killing thousands; a new policy of fire suppression was adopted by the U.S. Forest Service and the National Park System; fires were fought on an economic basis, controlling blazes that were deemed too costly to let burn.

3.
1935 the U.S. Forest Service changed its policy to aggressively attack/suppress all fires, regardless of size, and/pr economic impact.

4.
1980’s to the present: fire policy has changed from suppression/control to management, recognizing that fire plays and natural and important role in a healthy ecosystem; years of fire suppression had actually increased the risk of fire, since without natural burns there was a buildup of fuel, resulting in larger and hotter fires when the inevitable occurred.

B.
Fire management from an ecosystem perspective.

1.
Long-term goal: minimize destructive elements of fire while maximizing its benefits.

2.
Natural fire helps to increase biological diversity by promoting new growth.

3.
Fire control decisions are made on a fire by fire basis, weighing costs (human and economic) against benefits

4.
Prescribed fire (a fire that is ignited or a natural fire that is allowed to burn under certain conditions) may be used to control unwanted plant species and to promote growth

C.
Fire prevention

1.
Arson is the number one cause of unwanted, destructive wildfire in the United States, followed by uncontrolled burning (of trash, leaves, etc.), lightning, smoking, campfires and equipment use.

2.
Fuel distribution effects the intensity of a fire.

a.
Ground fuel: located beneath the loose forest litter; includes deep duff, roots, buried logs, etc.; usually burn slowly, but can be very hard to extinguish.

b.
Surface fuel: material located on the ground, including leaves, needles, duff, fallen branches, stumps, grass, etc.; most fires start here.

c.
Aerial fuel: all green and dead fuel located in the canopy, including leaves, branches, deadwood, snags.

d.
Crown fires start and spread in the upper canopy of a tree; they burn very hot ad are extremely difficult to control.

3.
Educational programs can reduce the occurrence of unwanted fires.

a. School programs, 4-H, Scouts, media announcements, Smoky the Bear.

4.
Fuel treatment

a.
Isolation: move fuel to minimize spread (includes fire breaks, fuel breaks and green belts).

b.
Removal: thinning and removal of slash and deadwood.

c.
Rearrangement: usually accomplished by scattering potential fuel; mulching and chipping debris is also used.

D.
Wildfire suppression

1.
Current U.S. Forest Service strategy is to “confine, contain and control.”

a.
Confining a fire limits its spread to a predetermined area by using natural or constructed barriers.

b.
Containing a fire surrounds it with a control line; this strategy needs to be re-evaluated daily.

c.
Controlling a fire means to put it out.

2.
Fire attack

a.
Direct attack means to build a control line at or close to the leading edge of a fire; this method is sued when the fire is small, slow moving and low in heat/intensity; management tools include hotspotting, line building, cold trailing, and burning out.

b.
Indirect attack means building the control line some distance from the fire’s leading edge.  This method is employed when a fire is large, rapidly spreading with high heat.  Management tools include line location, backfiring, and burning out areas with high fuel concentrations.

3.
Mop-up and patrol: before a fire area is abandoned, all hot spots need to be put out, or “mopped up;” the entire area needs to be inspected (or “patrolled”) extensively.

E.
The wildland-urban interface

1.
Increased urbanization in traditionally rural areas has complicated the issue of fire control.

2.
Natural fires is often suppressed to preserve views, structures or (less often) human life, resulting in a dangerous build-up of fuel.

3.
When fire occurs it often burns quicker and hotter because of this build-up of fuel, endangering human life (fire fighting personnel, as well as residents), wildlife and structures.

4.
In the last 10 years, fire at the wildland-urban interface has caused millions of dollars worth of damage, claiming several lives.

5.
Fire fighters are often hampered by poor roads, inadequate water supplies, highly flammable vegetation and construction material (e.g. shake roofs and shingles), and inexperience. (i.e., personnel are not trained for fighting structural fires).

6.
“Defendable space” is an effective tool for pre-suppression; this involves clearing a space between buildings and flammable vegetation to give fire fighters room to fight on-coming wildfires.
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