Fire Severity Patterns in the Watersheds of Intermittent Stream following the Warner Creek Fire

Background:  Riparian areas have long been recognized as especially important parts of any landscape.  Riparian areas are currently protected in some fashion during Federal forest management, and they have been relied upon heavily in the Northwest Forest Plan to provide important habitat and connection between habitat blocks and watersheds.

Wildfire is the primary natural disturbance factor shaping the age structure of our western coniferous forests.  Riparian areas, due to their perceived more moist conditions and occasional valley bottom location, have long been viewed as being at least resistant to periodic wildfire effects, if not completely immune.  This study shows such perceptions of riparian areas are not always true, in particular for steeper headwater drainages.

Project Description:  This recent investigation looked at the patterns of fire mortality in headwater streams affected by the Warner Creek Fire, as well as the accuracy of assessing these conditions using aerial photography.  The Warner Creek Fire burned in 1991, covering almost 9,000 acres of mostly steep and rugged terrain.  About half the forests which burned were killed, either by a crown for, or by crown scorch.  Most trees which survived the initial fire are still alive today.

The study correlated overstory tree mortality with proximity to first order (typically class IV) headwater drainages in areas burned by the fire. 

Objectives:  The objectives of this study were to develop and evaluate a method for quantifying the severity of recent fires using aerial photography, and the application of this method to an analysis of fire severity patterns within the watershed of intermittent streams.   The hypotheses addressed were 1) that fire severity differed both between streamside and upland zones, and between east and west-facing slopes within watersheds; and 2) that topographic variables including slope, topographic complexity, elevation, and drainage incision influence patterns of fire severity in the watersheds of intermittent streams.

Location:  This study occurred in the central western Cascade mountains within the Middle Fork Ranger District of the Willamette National Forest.  It was done in the Warner Creek Fire area, located just north of Highway 58 about twelve miles southeast of the city of Oakridge, Oregon. 

Findings:  Spatial and temporal variability in fire severity creates a highly complex forest structure and composition in the central western Cascades, and detailed fire regime information is needed to complement information obtained at larger scales.  The variability in fire severity patterns in the Warner Creek Fire study area reflects the inherent variable nature of fire.

Aerial photograph analysis was shown to be an accurate method for quantifying fire severity in a recently burned area.  In the Warner Creek Fire study area, lower slopes (near stream channels) burned with equal or greater severity than the adjacent upper slopes within watersheds of intermittent streams.  Some previous studies have shown a reduced fire severity associated with streams of various sizes, including intermittent streams, but under certain conditions the opposite may be true.  Narrow, deeply dissected drainages may actually act as chimneys, resulting in higher fire severity in the drainage bottoms than on adjacent uplands.  Additionally, no correlation between slope aspect and fire severity was observed.

Fire severity was lower in watersheds with more variable slopes where the intensity of the fire may have been interrupted.  Numerous other factors may obscure the relationship between fire severity and topography, making it a challenge to reliably predict patterns of fire severity across heterogeneous landscapes with complex climatic influences.  

Potential Management Implications:  The Northwest Forest Plan objectives include both ecosystem protection and timber production.  Riparian reserves are an integral component of ecosystem protection.  While this extensive reserve system provides considerable short-term ecosystem protection, it also shifts intensive timber management to upland areas.  It is likely that, over the long-term, harvesting timber under this system will create landscape patterns unlike those found historically on upland landscapes, resulting in compromised integrity of the matrix forest and increased forest fragmentation and forest edge.

In contrast to the static management prescriptions provided by the Northwest Forest Plan, a more dynamic approach to land management, taking into account the dynamic nature of the historic fire regime, may be needed.  Where timber harvest is an objective, different cutting practices could lead to more natural landscape patterns than do either past practices or those prescribed under the Northwest Forest Plan.

The results of this study suggest that alternative strategies seeking to create more natural landscape patterns might include less intensive timber management upslope and allow some level of infrequent, partial cutting on the lower slopes where management activities are currently prohibited or strictly limited.  To the extent that headwater riparian reserves burn with similar or increased intensities to upland area, the importance of these riparian reserves to the maintenance of connections between watersheds may be less than anticipated in the Northwest Forest Plan.  Also, reliance upon riparian reserves higher in a watershed to provide late-successional habitat may be ill advised over the long-term, as such habitat may not persist long in these locations in high fire occurrence landscapes.

Contact Person:  Jennifer Tollefson did this study as a requirement for a Master of Science degree from the University of Vermont.  Information about this study can also be obtained form John Cissel, H. J. Andrews Experimental Forest Project Leader, or Tim Bailey at the Middle Fork Ranger District. 
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