The Impact of the 2016 Erskine Fire on Soil Properties
Abstract
Recent concerns about wildfire frequency and post-wildfire debris flow events in the western U.S. has resulted in the desire to learn more about the wildfire induced alterations on soil properties.  The 2016 Erskine Fire burned over 48,000 acres near the community of Lake Isabella resulting in a mosaic of burn severity patterns that allowed us to quantify the differences in soil alterations as a function of burn severity. Haake et al. (2017) studied the same region and found that soil properties changed in response to the fire’s severity. In order to study the potential recovery state for the burned soils, we re-collected samples two years later and a series of geotechnical laboratory tests were carried out. Soil physical properties were analyzed using Atterberg limits, x-ray diffractometry (XRD), total organic carbon content (TOC), grain size analysis, and direct shear tests. Results show that high burn severity soils had very low plasticity index values due to the low abundance of clay minerals, similar to results reported by Haake et al. (2017). XRD and grain size analysis reveal a low abundance of clay minerals (smectite and chlorite/kaolinite) and low clay sized particles in the high burn severity soils. Interestingly, TOC increased as burn severity increased contrasting from previous research findings. Shear results are variable under the normal loads of 0.5 TSF and 1.0 TSF for all burn severities. Under the highest normal load, we see an increasing trend of shear stress as burn severity increases, similar to results reported by Haake et al. (2017).  These results provide important insights on the impacts of fire on the soil physical properties and how these alterations potentially initiate debris flows.
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