Fire and Drought

In 2002 Arizona, Colorado, and Oregon each experienced the largest wildfires in their histories. More acres burned in 2000 than any year since 1954, and 2002 burned nearly as many acres as 2000. 

Top Forest Service officials have publicly blamed the extent of recent fires on the amount of fuels that have built up due to past decades of fire suppression. This act of contrition—essentially admitting that past Forest Service policies are to blame for current problems—led Congress to reward the agency with hundreds of millions of dollars a year for fuels treatment and to relax environmental rules regarding timber sales when those sales are meant to reduce fuels.

The justification for fuels treatment fades if recent large fires are not due primarily to the level of forest fuels. At least two other explanations exist for recent levels of burning, and together they account for most of the increase in acres burned. 

First, the Forest Service has changed its method of suppressing fires. Before 1994, it usually attempted to stop fires by building fire lines at the edge of the fires and using firefighters to prevent fires from crossing those lines—a technique known as direct attack. But since fourteen firefighters were killed in Colorado’s Storm King Fire in 1994, the agency has relied more on indirect attack. This places firefighters well back from the edge of fires and attempts to stop fires by burning the fuels between the firefighters and the natural fire.

Indirect attack burns more acres than direct attack because the acres burned by the firefighters are included in the total of acres burned. The Forest Service doesn’t keep track of which acres were burned by the natural fire and which by firefighters. But Timothy Ingalsbee, a former firefighter and currently director of the Western Fire Ecology Center, has calculated that as much as 40 percent of the area burned in some recent large fires was from indirect attacks.
  

The shift from direct to indirect attack may have been prompted by a concern for firefighter safety, but the shift may also have resulted from the increasing consensus that more forests needed fires. Post-Yellowstone fire policies restricted managers’ discretion to let fires burn, and some may have responded by increasing indirect attack, thus allowing more acres to burn that otherwise might not have burned.

The second explanation for recent large fires is drought. A comparison of drought data and acres burned reveals a strong correlation between the two for the last fifty years. The correlation breaks down prior to 1953, probably because firefighting techniques were much more primitive, using no aerial resources.

Correlation does not prove causation. The fact that two measures are correlated may mean that one caused the other or that some third factor influenced them both. It is unlikely that acres burned causes drought. On the other hand, if drought and fires are strongly correlated, it seems much more likely that drought influences the number of acres burned than that the two are independent and some third factor influenced them both.

The National Oceanic and Atmospheric Administration (NOAA) publishes data showing the percentage of the U.S. that is severely or extremely dry by month since 1900.
 These numbers are an imperfect representation of droughts that affect wildfires because only about a third of the U.S. is forested, so droughts in some years could mainly affect non-forest areas. Yet they are best-available source of long-term data.

Drought percentages can be compared against the number of acres burned each year. However, the data for acres burned prior to the mid-1950s are questionable, especially in the areas that were not in fire protection districts. So it is more accurate to compare drought against the percentage of protected acres that burned each year.
 These data can be compared using a statistic known as the coefficient of determination or r-squared. An r-squared of .5 means one factor might be responsible for half the variation in the other.

Most wildfires happen during the summer, so it is no surprise that the correlation between fire and drought is strongest between acres burned and the average percentage of the U.S. that is severely or extremely dry in July, August, and September. Drought and the percent of protected acres burned are strongly correlated—with an r-squared of 0.50—from 1970 through 2003. 

Going back to 1969, however, and r-squared drops to 0.3. There was almost no drought in 1969, yet more than 5 million acres burned. A close look at the data reveal that nearly 4 million acres of these fires were in Alaska, and apparently little effort was made to suppress them. In later years, the Forest Service put many Alaskan acres in the “unprotected” category.
 

Deleting these fires from the percent of acres burned results in a correlation of 0.5 as far back as 1953 (see figure). In 1951, r-squared falls 0.2 and it falls even further for earlier years. Fire data for 1952 reveal that most of the acres burned that year were in Tennessee, West Virginia, and other southeastern states that had only recently joined the Clark-McNary fire protection program. It is possible that fire protection efforts in these states had not fully matured or that the Forest Service was still counting prescribed fires as wildfires. It is also possible that aerial firefighting methods, which were first adopted in the mid 1950s, improved the effectiveness of firefighting efforts.
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The percent of protected acres burned by wildfires each year is strongly correlated with the percent of the U.S. that is severely or extremely dry as far back as 1953. Prior to 1953 firefighting techniques were more primitive than today and Forest Service data for acres burned may include significant areas of prescribed burning in the South. Source: Forest Service, National Oceanic and Atmospheric Administration.

Given modern methods of fire protection, then, these data suggest that drought may be responsible for half the variation in acres burned each year. Much of the remaining variation may be due to differences between U.S. drought and forest drought and in changes in fire management methods since 1953. In other words, the correlation would probably be much stronger if we knew the number of forest and range acres under severe or extreme drought each year.

Looking at individual years answers many questions about recent fires. For example, 2002, 2000, and 1988 were the droughtiest years since 1960 and also three of the four years when the most acres burned. The 1930s were the droughtiest decade of the twentieth century and also the decade in which the most acres burned and the highest average percentage of protected acres burned.

Since 1953, the number of acres burned in any given year (in millions) has averaged about half the percentage of the U.S. that is under severe or extreme drought. If 8 percent of the U.S. is severely or extremely dry in the summer of a particular year, it is a good bet that about 4 million acres will burn that year.

The year 2002 had the droughtiest summer on record since 1956, with 36 percent of the U.S. under severe or extreme drought. The second droughtiest summer was 2000, at 34 percent. Thus, the surprise is not that so many acres burned those years but that so few acres burned: about 7 to 8 million instead of the 17 to 18 million that would be expected if the average of past years had been met.

In sum, drought is responsible for at least half the variation in acres burned each year, and based solely on drought indicators, the number of acres burned in recent years was actually low, not high. The Forest Service’s emphasis on indirect attack rather than direct firefighting techniques also adds to the number of acres burned. When considering these two factors, there isn’t much room left for fuels as an explanation of recent large fires.

Although this weakens the justification for fuels treatment, there still is room for a fuels treatment program in national fire policy—but not, however, on the acres that the Forest Service is treating fuels. Virtually all of the acres being treated by the Forest Service and Department of the Interior agencies are on federal lands. Yet most of the acres that need treatment are on private lands.

In 2002, Forest Service researchers at the Rocky Mountain Research Station published a report identifying which forested acres in the U.S. had been most altered by decades of fire suppression and which are most in need of treatment.
 Page 16 of the report included a table that was innocuously labeled as “Area and percent of Risk Class by Federal and non-Federal ownership.” However, the text of the report makes it clear that the acres reported in this table are those “that have the highest risk of a wildland fire igniting flammable structures.”
 Since it is the burning of structures that is most controversial, while the burning of federal forestlands is increasingly seen as producing ecological benefits, this table could be the most important data in the report.

As the summary table below shows, fewer than 7 million acres are at moderate or high risk of having wildfires that burn structures, and more than three-fourths of those acres are on non-federal lands. It is these acres, not the federal acres that have little risk of igniting structures, where fuel treatments should be concentrated.

Lands with the Highest Risk of Wildfires Igniting Structures

(millions of acres)

Risk
Federal
Non-Federal
Total
% Federal

Low
6.0
85.3
91.3
93

Moderate
1.2
3.9
5.0
77

High
0.4
1.5
1.9
77

Total
7.6
90.6
98.2
92

Source: Schmidt, et al., Development of Coarse-Scale Spatial Data for Wildland Fire and Fuel Management, table 10.

The problem, of course, is that it is not in the Forest Service’s interest to treat non-federal acres. Forest Service managers nearly all believe that the forests in their care would be better off if they received some treatment or other by those managers. Fuel treatment monies are now the largest source of funds for such treatments, so managers welcome those funds even if they aren’t strictly needed to protect structures, private lands, or other resources. 

While it is too much to say that the Forest Service wants to burn down structures, this misallocation of funds means that structures will continue to burn. The burning of those structures will lead Congress to give the Forest Service even more money for fuel treatments and fire suppression, thus continuing the cycle of mismanagement.

It seems the Forest Service can’t lose. If it puts out fires that might actually produce ecological benefits, it is a hero for saving people’s homes and the public’s forests. If fires get away and burn the forests and homes, Congress writes a blank check for suppression and increases fuels treatment funding. The only danger for the Forest Service is that the weather might enter a wet period, dampening Congress’ enthusiasm for spending on fire.
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