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Wildfires
A wildfire, also known as a wildland fire, forest fire, vegetation fire, grass fire, peat fire, bushfire (in  Australia), or hill fire is an uncontrolled fire often occurring in wildland areas, but which can also consume houses or agricultural resources near the wildlands. Wildfires often begin unnoticed, but they spread quickly, igniting brush, trees and homes. They differ from other fires in that they take place outdoors in areas of grassland, woodlands, bush, scrubland, peat, and other woody materials that act as a source of fuel (or combustible material). Buildings are not usually involved, unless the fire spreads to adjacent communities and threatens these structures. 
Some of the defining characteristics of wildfires are the large area of burned land, upwards of 100,000 acres to 1,000,000 acres, and higher; the velocity of the burning front, which can burn as fast as 6.8 mph in forests and 14 mph in grasslands; and the ability of the burning front to unexpectedly change direction and to jump across fire breaks. The intense heat and smoke can lead to disorientation and loss of appreciation of the direction of the fire.
Even before the flames of a wildfire arrive at a particular location, heat from the wildfire "front" can precede the flames drying and pre-heating flammable materials, due to temperatures nearing 1,470°F. High-temperature and long-duration surface wildfires may encourage flashover or torching: the drying of tree canopy, the fuel, and their subsequent ignition from below.
Wildfire Behavior
Wildfires can be caused by a number of factors: human activities, lightning, and volcanic eruption among others. Once a fire has started burning through a wildland, three major factors contribute to its spread and intensity. When specific characteristics of these factors are known, the behavior of the fire can be predicted and modeled reasonably.
· Wildland fuels – Many characteristics of fuels, such as type, size, quantity, arrangement, and moisture control, are critical to how a fire burns. Principal forest fuel types include duff (decaying material) and litter on the forest floor, grass and other herbs, different sizes of downed woody material, shrubs, and understory trees. The amount of finely divided dead fuel largely determines flammability, or how easily a fire starts and spreads.
· Topography – Fire behavior over rugged topography can change considerably as a fire moves through different slopes. Steep south-facing slopes are relatively warm and dry, and support vegetation different from that found in neighboring cool and damp north-facing slopes. Similarly, wind-exposed slopes tend to dry out and support more vigorous burning than wind-sheltered slopes. Fire burning on steep slopes tend to preheat the fuel upslope from the flaming front, increasing the rate of spread upslope.
· Weather – Weather influences how fast and to what degree fuels dry out during the fire season. Weather is the most variable factor in the fire behavior triangle and it can change quickly. Under a given set of wind conditions, the intensity and rate of spread of a fire can change on a daily basis due to fluctuations in temperature and relative humidity.
Wildfire Types
Wildfires are often categorized by the layer of fuels that primarily supports combustion: ground fire, surface fire, and crown fire. 
Surface fires burn the upper litter layer and small branches that lie on or near the ground. Surface fires usually move rapidly through an area, and do not consume all the organic layer. Moisture in the organic horizons often prevents ignition of the humus layer and protects the soil and soil-inhabiting organisms from the heat. The heat pulse generated at the burning front of these fast-moving fires does not normally persist long enough to damage tissues underneath the thick bark of large trees. However, it will girdle the root collar of small trees and shrubs, and reduce small-diameter branches and other fine surface fuels.
Ground fires normally smolder or creep slowly through the litter and humus layers, consuming all or most of the organic cover, and exposing mineral soil or underlying rock. These fires usually only occur during periods of protracted drought when the entire soil organic layer may dry sufficiently, but they may burn for  weeks or months until precipitation and low temperatures extinguish the fire, or they run out of fuel. Some of the effects of ground fires are deleterious. For example, they generally kill large and small trees because of the long and high temperature heat pulse generated. 
Crown fires occur when surface or ground fires ignite slash piles and dead or living lower branches of standing trees, tree crowns becomes engulfed in flames, and the fire spreads to nearby trees. Crown fires generate tremendous heat that rises in a strong convection column, drawing in brisk surface winds that fan the flames even more. Heated air blowing across the flames also warms and dries the fuels ahead of the fire, and releases volatile gases from vegetation ahead of the flaming front. Crown fires have environmental effects similar to those of ground fires, killing all trees and shrubs in their path and usually consuming the surface organic layers. 
Costs and Effects of Wildfire Suppression
The most commonly adopted strategy for wildfire management is complete suppression of any wildfire as quickly as possible, even when there is no apparent threat to life or property. One of the most direct reasons for escalating suppression expenditures is that wildfire activity is increasing in terms of the size of individual wildfire incidents and the annual number of total acres burned nationwide. 

Figure 1: Average wildfire cost by state.
[bookmark: _GoBack]U.S. Forest Service economists have determined that cost of suppression per acre is correlated to total acreage burned by the fire. The cost per acre can be calculated using the following formula:


This connection between wildfire size and firefighting cost is one of the prime reasons the Forest Service continues aggressive suppression on nearly every wildfire. Keeping fires small is the principal way the agency attempts to minimize suppression costs, and total cost is how suppression “efficiency” is defined.  However, this focus on minimizing short-term suppression costs ignores fire ecology principles and the multiple benefits of burning for many ecosystems. A more balanced “fire use” strategy gains more of these benefits of burning while avoiding the expenses of “fighting” the fire.
Prescribed Fires
As one of the most important natural agents of change, fire plays a vital role in maintaining certain ecosystems. Trees are stressed by overcrowding; fire-dependent species disappear; and flammable fuels build up and become hazardous.
Prescribed fire is one of the most effective tools for preventing the outbreak and spread of wildfires.  Prescribed fire, also known as a controlled burn, refers to the controlled application of fire by a team of fire experts that help restore health to fire-adapted environments. After many years of fire exclusion, an ecosystem that needs periodic fire becomes unhealthy. Prescribed fire reduces hazardous fuels, protecting human communities from extreme fires; removes invasive species that threaten species native to an ecosystem; provides forage for game; improves habitat for threatened and endangered species; recycles nutrients back to the soil.
The Forest Service manages prescribed fires and even some wildfires to benefit natural resources and reduce the risk of unwanted wildfires in the future. Specialists write burn plans for prescribed fires. Burn plans identify the best conditions under which trees and other plants will burn to get the best results safely.  Burn plans consider temperature, humidity, wind, moisture of the vegetation, and conditions for the dispersal of smoke. Prescribed fire specialists compare conditions on the ground to those outlined in burn plans before deciding whether to burn on a given day. They use tools to thin overgrown sites in preparation for the fire and also closely monitor the spread of fire.
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