Drought

California, with its Mediterranean climate of hot, dry summers is frequently in or on the edge of drought conditions, and the late winter/spring of 2007/2008 continued the dry trend.  The last substantial rains fell in Northern California on February 24th, and there was no “miracle March” with the heavy rains and snow that have rescued several previous springs from drought conditions. While the snow pack in the Sierra Nevada and Cascade Mountain ranges was near normal in February, by late April it was at record low levels. Many places in the great Central Valley and the foothills of Northern and Central California experienced the driest March-June period in recorded history.

Some of the results of the dry spring that would come to adversely influence wildland burning conditions were that many brush species put on little or no new growth (which has high moisture content), and much old growth died back, increasing the ratio of dead-to-live fuel, making already flammable brush species even more dangerous. In the timber country, 1000-hour fuel moistures were at record low levels by May, and live fuel moistures in conifer timber stands were at or below record levels. Streams dried up early, lakes and reservoirs did not fill up and began emptying rapidly to meet increased demands for irrigation water, making fire protection water hard to find in many places.

Fire season began early, with large fires burning with surprising vigor, even in the coastal areas in May and early June.

Fuels

The extended drought, global warming, and years of exclusion of fire from the forests have created unusually high fuel volumes that allow wildfires to burn with greater intensity, frequently well beyond the capabilities of fire suppression forces.  The fuel available to today’s wildfires consists of years of accumulated logging slash, dead and down trees, snow-crushed brush and highly flammable undergrowth (including many non-native species) that provide “ladder fuels” for fire to travel into the crowns of trees, plus non-native grasses that are highly flammable and promote the easy ignition and rapid spread of new fires.

In much of Southern California, insect and disease infestations continued to spread, adding to the dead timber fuel load. Sudden Oak Death Syndrome has killed millions of oaks trees, primarily in the Central Coast region. The moisture deficit in both dead and live heavy fuels continued to depart from normal, reaching critical levels early in the year.

By mid-May, fuel moisture conditions were drier than normal and fire danger ratings were already high to very high, a situation not normally encountered until mid-July. Most brush species have adapted to drought conditions by decreasing the ratio of live to dead material in each plant, which makes them more flammable. Additionally, many brush and some tree species (e.g. Blue Oak) go into a dormant condition during times of heat or drought stress, decreasing the plant’s live fuel moisture to the critical level. By mid-June, fuel conditions in live brush and timber fuels were already at critical levels. By mid-July, the oak woodlands of the Northern California foothills were already showing “fall colors” as trees shed their leaves to cope with the lack of water. By mid-August, nearly all of California was experiencing severe to extreme drought conditions. Under these conditions, all fires burn with high intensity, completely consuming all vegetation, and are very resistant to all efforts to control them.

Forecasts

Predictive services folks noted that May 20-22 produced the first appreciable precipitation for much of Northern California since early February. There were sizeable areas of snow remaining above 6,000 feet in the northwest mountains in late May. However, record-breaking heat over Northern California May 15-19th had accelerated snow melt, and greater-than-normal occurrence of winds (Redding had gusts above 20 mph on all but one day in May) quickly dried the dead fuels. May precipitation was under 50% of normal for almost all of Northern California, except for the Mt. Lassen, Lake Tahoe, and East Bay regions. May was also warmer than normal for most of interior Northern and Central California.

Long-range weather forecast models provided mixed signals about whether the first part of June would be warm and dry or the storm track would remain over Northern California and provide at least some precipitation. The models did predict that strong high pressure would dominate mid and later portions of the month, with temperatures above normal and precipitation below normal. 

Already by the end of May, live fuel moistures in some areas were as low as 91% (65% is critical), 100-hour fuel moistures (limbs) and 1000-hour fuel moistures (logs) were already at least below normal (25%) and approaching critical (11-12%) in some areas. Already this year, 534 fires had burned 10,617 acres.

Unfortunately, June turned out to be hotter, drier, and windier than the models had predicted, so the handwriting was on the wall: another severe fire season could be expected in California, as the lingering drought and warm, windy weather continued to take its toll on wildland vegetation. By the end of June, Energy Release Components (ERCs), a measure of how intensely wildland fuels will burn, were already ranging from well above normal to record highs for the date. Forecasts for the rest of the fire season predicted fire behavior consisting of full consumption of heavy fuels, fuel-driven fire spread (even without the added effects of wind or slope), active nighttime burning, spotting well ahead of the main fire, and group torching of trees.

This warm, dry weather cycle, which started in the late 1970’s, is expected to last for several more decades, with temperatures warming noticeably, and the drought conditions worsening, especially in the West. At the peak of the drying cycle, scientists predict the forest fire annual total could exceed that of 1988, the worst fire year since 1985, by as much as 50%. Thus, the most recent severe wildland fire seasons in the West (2000, 2002, 2003, 2006, and 2007) could represent something akin to the average fire season of the future.

Unfortunately, nobody was able to predict the near-“Perfect Storm” of June 20-21 that plastered California with more than 6,000 dry lightning strikes that ignited more than 1,700 wildfires in less than two days.
