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Figure 16 Road Erosion Hazards(Bardley 2014; MTBS 2014; Soil Survey Staff) 

 

Figure 17 Average Slopes (Bardley 2014; MTBS 2014; Soil Survey Staff) 
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Plans for reforestation of the Rim Fire logged locations are set to begin in 2016.  

Some have argued that the reforestation that occurred following the ’87 Stanislaus 

Complex Fire resulted in high density conifer stands that added to the overall fuel loading 

and severity of the Rim Fire (California Chaparral Institute 2014).   While this argument 

needs further analysis, it is important to evaluate and potentially use the knowledge 

gained to adapt the Stanislaus National Forest reforestation plan.    

 

Chapter 6 Conclusions/Recommendations 
 
 Large, severe fires will continue to threaten important watersheds in the Sierra 

Nevada.  The goal of this was paper was to evaluate how these large fires facilitate 

sediment transport and the risks they pose to water supply. An additional focus of this 

paper was to determine how post-fire forest management can influence sediment loading.   

 Erosion and sedimentation are inevitable post-fire processes that can be several 

orders of magnitude greater than unburned conditions (Wagenbrenner and Robichaud 

2014).  Fire increases erosion and sedimentation by removing soil’s vegetative and 

organic protective layers, changing soil properties, and inducing soil water repellency 

(Wittenberg et al. 2014). Sediment delivery is driven by precipitation and largely 

influenced by rainfall intensity, burn severity, contributing area, time since burning, and 

soil repellency (Larsen et al. 2009). The predicted increase of large, severe fires within 

important Sierra Nevada watersheds and subsequent increases in sedimentation are 

putting California’s water supply at risk due to degraded water quality, threats to 

infrastructure, and reductions in reservoir capacity.  

 Trying to evaluate recent large, severe fires in the Sierra Nevada proved to be 

quite challenging.  The region has evidence of post-fire sedimentation and documented 

sediment-laden flooding and debris flows, but there are huge data gaps in baseline data 

and very limited post-fire sediment monitoring.  The US Forest Service Burn Area 

Emergency Response reports model the overall erosion risks and hypothetical sediment 

yields, but these models need more empirical validation.  Unfortunately, collecting 
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sediment data is time intensive and access to remote burned locations in the Sierra 

Nevada is limited. Therefore, we need another means to evaluate post-fire sedimentation.   

One solution is to increase the network of USGS turbidity gauges throughout 

Sierra Nevada watersheds. Monitoring turbidity is one of the most cost-effective ways to 

evaluate sediment fluctuations once the suspended sediment-turbidity relationship is 

determined.  USGS has 492 surface-water gauges throughout California that collect and 

transmit data to USGS every hour.  Only 48 of these gauging stations currently collect 

turbidity, and of those 48, only 7 are located in Sierra Nevada watersheds.  The 

installation of turbidity gauges should not just occur in response to a fire, but rather 

should be installed before burn events occur so that baseline conditions can be 

established.  Furthermore, the use of turbidity gauges will aid in comparability between 

important watersheds throughout the region.  Overall, prioritizing an expanded turbidity 

gauge network is one of the most cost effective ways to furthering our understanding of 

post-fire sediment transport.   

 Another focus of this paper was evaluating how post-fire forest management 

influences sediment transport.  BAER reports recommend extensive erosion control 

measures that are costly.  These erosion control measures had varying levels of 

effectiveness and throughout the literature there was not an identifiable method that 

worked best at reducing erosion. Additionally, what works in one area, may not work in 

another.  Erosion control will continue to be important for post-fire management so more 

studies that evaluate these measures in specific areas should be employed, and new 

erosion control strategies should be developed.  Salvage logging was also evaluated in 

regards to post-fire management because of the potential for this practice to enhance 

sediment transport.  Salvage logging enhances soil disturbance and removes ground 

cover, which in turn facilitates greater overland flow and erosion (Peterson et al. 2009).  

On national forest lands, the US Forest Service has a financial incentive to continue 

salvage logging because it offsets the costs of fighting fires.  Since this practice will 

likely continue, measures such as avoiding riparian areas, fragile soils, and steep slopes 

should be employed to reduce erosion.   

 Maintaining healthy forests in the Sierra Nevada is an integral part of protecting 

California’s water supplies.  The combination of overgrown forests, prolonged droughts, 
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climate change and human proximity to forests has increased the prevalence of large, 

severe fires (Bladon et al. 2014).  Projected warmer temperatures and dryer conditions 

will continue to magnify the negative implications of wildfires.  Therefore, it is 

imperative that forests are managed more effectively before catastrophic fires (i.e., 

prescribed burning, allowing natural fires to burn, and mechanical thinning) and after 

these fires. Even with more effective management, Sierra Nevada forests and the water 

supplies that they support are in peril. Moving forward, forest managers, water managers, 

and California residents need to recognize the importance of developing a greater 

understanding of the wildfire, forest health, and water supply relationship because the 

significance of their interconnectedness will continue to grow.   
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