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This synthesis identifies some of the important publications and ideas that have emerged across the 
spectrum of post-fire work. The specific focus of this research ranges from the effectiveness of 
emergency stabilization treatments to how people and communities respond to wildfire. Rather 
than a comprehensive codification of knowledge, this review is designed to provide a summary 
highlighting the most recent research in this rapidly evolving field. The goal is to share areas where 
science has advanced and where gaps remain. 
 
This synthesis is part of building the Burned Area Learning Network (BALN). The goal of the 
BALN is to accelerate learning by peer to peer knowledge sharing to improve social and ecological 
outcomes following wildfire. Through our collaborative efforts we seek to improve the accuracy 
and utility of short and long-term post-fire risk assessment; increase worker safety during burned 
area assessment and restoration; improve inter- and intra-agency relationships; and develop new 
science-based cooperative strategies for post fire response.  
 
The Fire Learning Network supported and funded this project. It was written by Dr. Alexander 
Evans of the Forest Stewards Guild (zander@forestguild.org) in May 2017. 
 
 

Introduction ..................................................................................................................................... 1 
Impacts of large, severe wildfires ................................................................................................... 1 
Recent Research on Post-Fire Issues .............................................................................................. 3 

Stabilization treatments (Burned Area Emergency Response) ................................................... 3 
Post-fire flooding and debris flows ............................................................................................. 4 
Fuels ............................................................................................................................................ 4 
Salvage ........................................................................................................................................ 5 
Seeds and weeds ......................................................................................................................... 5 
Conifer Regeneration .................................................................................................................. 6 
Vegetation type change ............................................................................................................... 6 
Post fire community recovery ..................................................................................................... 7 

Conclusion ...................................................................................................................................... 9 
References ..................................................................................................................................... 10 

 

mailto:zander@forestguild.org


1  

Introduction 
Over the last 16 years, wildfire burned an average of 4.6 million acres annually in the 
coterminous U.S. (NIFC 2017). Many of recent wildfires have burned large areas at high 
severities creating both acute and chronic impacts. Loss of homes and post-fire flooding are 
examples of the profound effects of wildfire can have on people, communities, and economies. 
Large, severe wildfires can also completely change ecosystem composition, structure, and 
function. A recent analysis found over 12 million acres of former forestland are treeless because 
of wildfire (Sample 2017). 

 
As the climate gets warmer (and in many areas drier) large, severe fires are likely to become 
more common (Westerling and Bryant 2008, Mitchell et al. 2014, An et al. 2015, Bowman et al. 
2017). In fact, this pattern is already visible. An examination of wildfires in the western U.S. 
between 1984 and 2011 showed both the number of large fires and the acreage burned increased 
significantly (Dennison et al. 2014). Regional studies have documented an increase in burn 
severity in both California and the southwestern U.S. (Dillon et al. 2011, Miller and Safford 
2012). 

 
The increase in large, severe wildfires means that addressing burn areas and post-fire issues is an 
important topic that will continue to grow in prominence in the near future. 

 

Impacts of large, severe wildfires 
The increasing frequency of large, severe wildfires results in devastating human and ecological 
impacts (Williams 2013). The list of communities impacted by wildfire grows longer each year, 
but recent notable examples include the 2013 Black Forest Fire which killed two people, 
destroyed 489 homes, caused $420 million in insured losses, forced the evacuation of 38,000 
people, and cost $9.2 million to suppress (McGhee 2014). California’s 2013 Rim Fire destroyed 
11 homes, cost $127 million to suppress, caused private property losses that could be as large as 
$265 million, and a loss of environmental benefits that could be as large as $736 million (Batker 
et al. 2013). New Mexico’s 2011 Las Conchas Fire destroyed 63 homes, cost $48 million to 
suppress, caused massive flooding, destroyed archaeological sites, forced the shutdown of 
Albuquerque’s drinking water intake, and devastated the traditional homelands of Santa Clara 
Pueblo (EPSCoR 2012). Initial reports suggest the 2015 Valley Fire, which killed four people, 
destroyed 1,958 structures, caused over $1.5 billion in economic losses, and more than $925 
million in insured losses (Aon Benfield Analytics 2015). 

 
The full cost of wildfire that includes fatalities, injuries, property losses, post-fire flooding, air 
and water quality damages, healthcare costs, business impacts, and infrastructure shutdowns is 
anywhere from two to 30 times greater than the suppression costs (Dale 2009). For example, the 
2010 Schultz Fire cost between $123 and $137 million dollars after the fire was contained 
because of post-fire flooding, reduced property values, habitat destruction, and other post-fire 
expenses (Combrink et al. 2013). Property losses due to wildfire in the U.S. were over one 
billion dollars in 2012, and only a little more than half were insured losses (Gardner 2014). 
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Figure 1 Insured losses from wildfire with acres burned (Gardner 2014, NIFC 2015) 

Though the insured losses from wildfire vary a great deal each year, the number of structures lost 
to wildfire shows growing impact in WUI. The decadal average number of structures lost to 
wildfire has increased tenfold since the 1960s (ICC 2008, NICC 2014). Wildfire can have 
immeasurable impacts on communities. Often, people whose homes are destroyed by wildfire do 
not rebuild after wildfire, causing long-term community change (Alexandre et al. 2015). 

 

Figure 2 Number of structures lost to wildfire (ICC 2008 and NICC 2014) 
 

Disasters, including wildfire, often have a disproportionately negative impact on the most 
vulnerable such as the poor, the elderly, and people with disabilities (Buckland and Rahman 
1999, Morrow 1999). An examination of the 2002 Rodeo-Chediski Fire showed that when fire 
hits, working class residents are more vulnerable than their richer neighbors (Collins and Bolin 
2009). In addition, research from Oregon suggests that poor households are more likely situated 
in areas with minimal or non-existent fire response capabilities than wealthy households (Lynn 
and Gerlitz 2005). A national mapping effort found that nearly 10% of all housing in places with 
high wildfire potential also exhibits high social vulnerability (Wigtil et al. 2016). Even where 
wildfire mitigation programs exist, socially vulnerable communities are less likely to participate 
(Collins 2008, Ojerio et al. 2011). 
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Recent Research on Post-Fire Issues 
Because of the increase in large, severe wildfires post-fire response and management of burned 
areas are active topics for scientific research and management discussions. The specific focus of 
this research ranges from the effectiveness of emergency stabilization treatments to how people 
and communities respond to wildfire. The following sections identify some of the important 
publications and ideas that have emerged across the spectrum of post-fire work. Rather than a 
comprehensive codification of knowledge, this review is designed to provide a summary 
highlighting the most recent research in this rapidly evolving field. The goal is to share areas 
where science has advanced and where gaps remain. 

Stabilization treatments (Burned Area Emergency Response) 
One of the first responses to large wildfires on US Forest Service land is through the Burned 
Area Emergency Response program. On lands managed by the Department of Interior, similar 
efforts fall under emergency stabilization and burned area rehabilitation (please see the 
accompanying document title ‘Burned Area Emergency Response - Federal Policy Overview’). 
It is worth noting that BAER focuses on identification of imminent threats and mitigation of 
unacceptable risks. A recent review of over three decades of reports on post-fire stabilization 
treatments found five trends: 

1. Post-fire treatment justifications different by region and revealed local concerns; 
2. Post-fire responses generally reflected expansion of the WUI; 
3. Road work was the most frequently recommended post-fire treatment type; 
4. Seeding was the most common treatment but its use declined over time; (6) 
5. Use of straw mulch steadily increased over time; and 
6. The greatest post-fire expenditures were for land treatments applied over large areas to 

protect important resources such as municipal water sources (Robichaud et al. 2014). 
 
Another review highlighted that research showing the proportion of exposed mineral soil is the 
primary factor controlling post-fire hillslope erosion and that dry mulches can be highly effective 
in reducing post-fire runoff and erosion (Robichaud et al. 2010). A review of post-fire 
management from an ecological restoration perspective identified a number of practices as 
generally inconsistent with efforts to restore ecosystem functions: seeding exotic species, 
livestock grazing, placement of physical structures in and near stream channels, ground-based 
logging, removal of large trees, and road construction (Beschta et al. 2004). 

 
An assessment of post-fire treatments identified the post-fire peak flow estimation is an 
important factor that specialists use to select road treatments (Foltz et al. 2009). In general, 
BAER specialists use U.S. Geological Survey methods for larger watersheds (great than five 
square miles) and Natural Resource Conservation Service Curve Number methods for smaller 
watersheds (Foltz et al. 2009) (see the section Post-fire flooding for more discussion of post-fire 
flooding). 

 
A key part of the post-fire response is understanding where to focus efforts. Soil burn severity 
and canopy mortality maps play a central role in responding to post-fire risks. Researchers have 
worked to assess the effectiveness of current mapping and identify opportunities for 
improvement. Studies of canopy mortality mapping efforts reaffirm their ability to accurately 
characterize fire severity (particularly high severity) (Miller and Quayle 2015, Lydersen et al. 
2017). As new research efforts seek to facilitate integration of these severity maps with runoff 



 

models through an online spatial database that rapidly generates properly formatted modelling 
datasets modified by user-supplied soil burn severity maps (Miller et al. 2016b). 

Post-fire flooding and debris flows 
Post-fire flooding is an area of intense study beyond the emergency stabilization context. This is 
driven by the drastic increase of runoff or erosion after wildfire, which can be more than 100 
times greater than pre-fire conditions (Bladon et al. 2014, Williams et al. 2014). A summary 
report from the 2014 conference titled Managing for Future Risks of Fire, Post-fire Flooding 
and Extreme Precipitation provides an overview of key issues on the topic (Garfin et al. 2016) 
and a 2013 report from the Water Research Foundation reviews the effects of wildfire on 
drinking water utilities and mitigation options (Sham et al. 2013). Of course, post-fire flooding 
has significant impacts on aquatic ecosystems as well (Bixby et al. 2015). 

 
Recent research in Arizona and California disentangles the changes in water yield due to fire 
effects and those due to precipitation fluctuations (Hallema et al. 2017). Other research 
documents the ability of treatments to partially and gradually reverse incising channels to 
conserve wetlands, soils and associated values (Long and Davis 2016). Another study 
emphasizes the importance of unburned patches to limit runoff and erosion (Cawson et al. 2013). 
Research is also helping to better characterize key details of post-fire infiltration (Balfour et al. 
2014) and the geomorphic effects of post-fire rainstorms with different spatial patterns (Kampf et 
al. 2016). 

 
Just as efforts to map fire severity (i.e., the degree to which an area has been altered or disrupted 
by fire) are improving, mapping and modelling of post-fire flooding and debris flows is an area 
of active research. For example, Cannon and colleagues (2010) developed a mapping approach 
to identify the watersheds most prone to the largest debris flows post fire. These models have 
been implemented in a number of areas in New Mexico (e.g., Tillery et al. 2011, Tillery et al. 
2014, Tillery and Haas 2016). Modeling and mapping efforts can contribute to pre-fire treatment 
prioritizations, wildfire response, and post-fire erosion mitigation. 

 
Moody and colleagues (2013) identified five key research needs around post-fire flooding and 
debris flows: 

1. organize and synthesize similarities and differences in post-wildfire responses between 
different regions to determine common patterns; 

2. quantify functional relations between fire effects and soil hydraulic properties; 
3. determine the interaction between burned landscapes and temporally and spatially 

variable meso-scale precipitation; 
4. determine functional relations between precipitation, basin morphology, runoff 

connectivity, contributing area, surface roughness, depression storage, and soil 
characteristics required to predict the floods and debris flows; and 

5. develop standard measurement methods that will ensure the collection of uniform and 
comparable runoff and erosion data. 

 

Fuels 
As large, severe wildfires increase in frequency, they have started to reburn the same areas. 
Reburning highlights the importance of understanding post-fire forest development and fuel 
build up. For example, a study in California found that high- to moderate-severity fire led to an 
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increase in standing snags and shrub vegetation, which in combination with severe fire weather 
promoted high-severity fire effects in the subsequent reburns (Coppoletta et al. 2016). Research 
from the Gila National Forest, New Mexico also suggests that where initial fires burned at high 
severity, there is higher probability of reburning at high severity (Holden et al. 2010). Greatly 
increased fuel loads have been identified after other fires as well (Keyser et al. 2009). 

 
Even when fire burns with less severity, the post-fire fuel complex is likely to be different than 
the pre-fire fuel complex (Keifer et al. 2006, Dunn and Bailey 2015). One factor in the new fuel 
complex is delayed tree mortality and eventual snag fall (Miller et al. 2016a). Snags can create 
“jackstraws” when they fall together and form pockets of dense, dry fuels, which can burn 
intensely in subsequent fires (Passovoy and Fulé 2006). Where fire severity is lower, forest and 
fuel conditions are more likely to be in-line with management goals (or the historic range of 
variability), but still may require fuel reduction or maintenance work (Stevens-Rumann et al. 
2012, Higgins et al. 2015, Huffman et al. 2017). 

Salvage 
One approach to reducing fuels and recovering some of the timber value lost to a wildfire is 
salvage, or post-fire, logging. While post-fire logging can remove dead or dying trees that could 
otherwise increase fire intensities in future fires, the approach has become the focus of 
significant opposition (DellaSala et al. 2006). A review of post-fire logging studies identified a 
range of both positive and negative impacts from the practice (McIver and Starr 2000) and a 
2008 book on salvage logging concluded that it rarely, if ever, contributes positively to 
ecological restoration (Lindenmayer et al. 2008). 

 
Post-fire logging can remove large fuels but create short-term increase in surface fuels. In one 
study, moderate-intensity harvests generated surface fuel loads consistent with commonly 
prescribed levels and high-intensity logging created enough surface fuels to require follow up 
treatments (Donato et al. 2013). A study from Washington and Oregon found post-fire logging 
reduced surface fuels up to four decades following wildfire (Peterson et al. 2015). Fine fuels are 
likely to build up more quickly and require treatment on a shorter time scale (Campbell et al. 
2016). 

 
Post-fire logging is related to other issues such as post-fire regeneration, runoff, and nutrient 
retention. In one study, regeneration was 75% lower in salvaged sites because of low seed-tree 
retention (Keyser et al. 2009) but in another study salvage logging and planting facilitated 
regeneration (Collins and Roller 2013). Ground-based logging adds an additional disturbance to 
areas already susceptible to runoff and erosion because of fire (Wagenbrenner et al. 2015). 
Charred and whole woody material on-site after wildfire is a potential source of nutrients 
(Marañón-Jiménez et al. 2013), but nitrogen is often volatilized during the fire rather than 
removed by logging (Johnson et al. 2005). Other research has addressed the wildlife impacts of 
post-fire logging (e.g., Hutto and Gallo 2006) 

Seeds and weeds 
Seeding, spreading grass or other seeds across areas burned severely by wildfire, is nearly as 
controversial as post-fire logging. Some research points to the ability of seeding to help stabilize 
soils and encourage understory development after wildfire (Floyd et al. 2006, Morgan et al. 
2015). However, other research highlights the lack of effectiveness of seeding (e.g., Stella et al. 
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2010) or negative impacts of non-native species that can be spread through seeding (Keeley 
2006, Leonard et al. 2015). An evidence-based review of 94 scientific papers and agency 
monitoring reports found no evidence since 2000 for the ability of seeding to mitigate erosion 
(Peppin et al. 2010). The same review found that most studies of seeding effects on plant 
communities found that seeding inhibited the recovery of native plants (Peppin et al. 2010). A 
similar review of seeding after wildfires in range lands also identified a lack of evidence that 
seeding mitigated erosion (Pyke et al. 2013). 

 
Seeding is also used as a way to limit the spread of non-native species after wildfire and reviews 
suggest it has mixed effectiveness in this role (Peppin et al. 2010, Pyke et al. 2013). Limiting the 
spread of weeds is important because wildfire, particularly high severity fire, can facilitate their 
invasion (Crawford et al. 2001, Symstad et al. 2014). For example, severe wildfire can promote 
germination and seedling growth of diffuse knapweed (Wolfson et al. 2005). Non-native weeds 
expanded significantly after wildfires in Mesa Verde National Park (Floyd et al. 2006). Even 
post-fire rehabilitation may be responsible for spreading non-native species because personnel 
and machines often carry seeds (Keeley 2000). 

Conifer Regeneration 
Fires within the range of severities to which a forest is adapted are likely to spur regeneration. 
However, high severity fires in forests not adapted to them can result in regeneration failure. For 
example, one study found that regeneration varied considerably across fires in California, but 
over 50 % of the patches (and approximately 80 % all plots) had no tree regeneration (Collins 
and Roller 2013). Similar regeneration problems have been observed after other wildfires 
(Lentile et al. 2005, Roccaforte et al. 2012, Yocom Kent et al. 2015). Even planting after high 
severity wildfires is not a guarantee of regeneration success. Only half of the projects reviewed 
in a study in Arizona and New Mexico produced the desired numbers of seedlings (Ouzts et al. 
2015). It is worth noting that some species such as aspen regenerate well after high levels of 
canopy mortality (Wan et al. 2014). For example, after the 2002 Sanford Fire aspen resprouted 
prolifically (Smith et al. 2011). 

 
Often, long distances to seed trees and competition with shrubs limit tree regeneration after high 
severity fire (Franklin and Bergman 2011, Kemp et al. 2015, Welch et al. 2016). A study of high 
severity wildfire patches in Colorado showed an exponential decline in conifer regeneration 
density with distance from surviving forest and very little regeneration beyond 600 feet (200m) 
from a seed source (Chambers et al. 2016). In other cases, herbivores limit regeneration, 
particularly where the disturbance patch size is smaller (Castro 2013, Smith et al. 2016). Drought 
is often an overriding factor (Savage et al. 2013, Harvey et al. 2016). As the climate gets warmer 
and drier, many tree species are likely to have difficulty regenerating after large, severe wildfires 
(Dodson and Root 2013, Feddema et al. 2013, Petrie et al. 2016). 

Vegetation type change 
Many forests are not adapted to large, severe wildfires and are ill suited to recover from these 
fires. As described previously in the section, Conifer Regeneration, there is evidence that some 
forest types (particularly ponderosa pine and mixed conifer forests) have limited regeneration 
after large, severe wildfires. Without regeneration from the previous tree species, forests can 
change to a new set of species of trees or completely different vegetation type. 
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Conversion of conifer forests to grasslands, oaks, or other shrubs has been documented across 
the western U.S. After the 2000 Storrie Fire in California, shrub cover in areas of high severity 
was more than three times the shrub cover of lower burn severities (Crotteau et al. 2013). Collins 
and Roller (2013) found approximately 60 percent of patches exceeding 60 percent shrub cover 
after a wildfire in the northern Sierra Nevada, California. High severity wildfire in Oregon 
enabled graminoids to dominate lower elevation sites and replace ponderosa pine (Dodson and 
Root 2013). Oak densities increased four times after the 1990 Dude Fire in Arizona (Leonard et 
al. 2015). The 2003 Cedar Fire killed conifers and oaks in the Peninsular Ranges of southern 
California, but the oaks were able to resprout and dominate many sites afterward (Franklin et al. 
2006). Oak dominated patches within coniferous forests can persist for decades or longer 
(Iniguez et al. 2009, Savage et al. 2013, Guiterman et al. 2015). A study of the 2011 Las Conchas 
Fire in New Mexico showed high severity wildfire shifted forested sites to open savannas and 
meadows, oak scrub, and ruderal communities, and this shift was only reinforced by reburning 
(Coop et al. 2016). 

 
In the Southwest, low elevation, dry sites are more likely convert from coniferous forest to shrub 
or grassland (Haffey 2014). In some cases, high severity wildfire allows non-native species to 
capture natural areas (Franklin et al. 2006, Keeley and Brennan 2012). Modeling suggests that if 
large, high severity wildfires become more common in the Southwest, sprouting species such as 
oak will increase in dominance in areas that are currently ponderosa pine forest (Azpeleta 
Tarancón et al. 2014). 

 
Although most studies of wildfire catalyzed vegetation type conversion focus on coniferous 
forests, riparian forests can be similarly affected (Kaczynski and Cooper 2015). 

 

Post fire community recovery 
Wildfire impacts on people and communities can be as severe as the impacts on ecosystems. As 
mentioned previously (see the section Impacts of large, severe wildfires), the fatalities, injuries, 
property losses, post-fire flooding, air and water quality damages, healthcare needs, business 
impacts, and infrastructure shutdowns caused by wildfire can cost as much as 30 times the initial 
suppression (Dale 2009). The cost of wildfires may limit community recovery. Government 
spending on suppression activities can translate into economic benefit for communities in the 
short term, but wildfire becomes a negative impact on local economies for up to two years 
afterward (Davis et al. 2014, Nielsen-Pincus et al. 2014). 

 
Research suggests that many homeowners rebuild after wildfire, but that opportunities to rebuild 
in a manner more adaptive to future wildfire risk are easily missed. A study of three Colorado 
wildfires that destroyed at least 150 houses each found that local governments did not revise 
land-use regulations and the state did not implement new standards for building and vegetation 
mitigation (Mockrin et al. 2016). How people and communities experience a wildfire can drive 
their post-fire response (McGee et al. 2009). A study of homeowners rebuilding after wildfire 
found some adaptation was occurring, but not all homeowners made changes in response the 
wildfire (Mockrin et al. 2015). Another study found that new WUI development often occurs 
inside fire perimeters within five years of a fire (Alexandre et al. 2015). 
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Community wildfire protection plans are beginning to include planning for post-fire response 
(e.g., Dahl et al. 2016, Piccarello et al. 2016). New guidance in New Mexico recommends that 
new CWPPs and CWPP updates include post-fire response plans (EMNRD 2015). Often when 
communities experience wildfires they are motivated to revisit their CWPP and in some cases 
increasing the plan’s relevance for response and recovery (Jakes and Sturtevant 2013). However, 
consensus or conflict over natural resource management can remain relatively unchanged after 
wildfire, though some conflicts may evolve (Brown et al. 2008, Carroll et al. 2011). Residents’ 
disagreement with agencies’ post-fire response is also common (Olsen and Shindler 2010). 
Research suggests that residents preferred action-oriented collaboration such as volunteer 
restoration activities and these actions helped restore community spirit and relations with local 
agencies (Burns et al. 2008, Ryan and Hamin 2008). Post-fire field tours are another way to build 
community goodwill and confidence in agencies post-fire response (Toman et al. 2008). 
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Conclusion 
The increasing frequency of large, severe wildfires across the western U.S. is causing a range of 
post-fire concerns from soil stabilization treatment effectiveness to community recovery. While 
researchers have produced useful insights into many of these questions, there are few definitive 
answers. For example, there have been recent advances in modeling and mapping post-fire 
flooding, but a standard method for integrating these into pre or post-fire management has yet to 
emerge. 

 
While all areas of post-fire research need more research, some stand out. For instance, the 
complex interaction of treatment, wildfire, and subsequent fires needs more study. Post-fire fuels 
and reburns need more research in part because it is difficult to extent studies in one ecosystem 
to others. Similarly, vegetation type change is likely to differ significantly between ecosystems 
and will require localized studies to develop a full view of the issue. 

 
For other topics, the most important issue is the transferring knowledge from researchers to 
practitioners, policy makers, and the public. For example, the research on post-fire seeding 
indicates little ecological benefit, but the practice may continue, in part, because that research is 
not widely known. Another example of the disconnect between research and practice is salvage 
logging. Few natural resource management questions are as divisive as salvage logging and the 
growth of research on this topic has done little to settle the debate. In this case, social science 
research around the disagreement may be more useful that ecological research. The challenges of 
the post-fire environment require continued scientific research and active sharing of lessons 
learned from adaptive management. 



10  

References 
 
Alexandre, P. M., M. H. Mockrin, S. I. Stewart, R. B. Hammer, and V. C. Radeloff. 2015. 

Rebuilding and new housing development after wildfire. International Journal of 
Wildland Fire 24(1):138-149. 
http://www.publish.csiro.au/paper/WF13197 

An, H., J. Gan, and S. Cho. 2015. Assessing Climate Change Impacts on Wildfire Risk in the 
United States. Forests 6(9):3197. 
http://www.mdpi.com/1999-4907/6/9/3197 

Aon Benfield Analytics. 2015. Global Catastrophe Recap. London, England. 
 

Azpeleta Tarancón, A., P. Z. Fulé, K. L. Shive, C. H. Sieg, A. S. Meador, and B. Strom. 2014. 
Simulating post-wildfire forest trajectories under alternative climate and management 
scenarios. Ecological Applications 24(7):1626-1637. 
http://dx.doi.org/10.1890/13-1787.1 

Balfour, V. N., S. H. Doerr, and P. R. Robichaud. 2014. The temporal evolution of wildfire ash 
and implications for post-fire infiltration. International Journal of Wildland Fire 
23(5):733-745. 
http://www.publish.csiro.au/paper/WF13159 

Batker, D., Z. Christin, R. Schmidt, and I. d. l. Torre. 2013. The Economic Impact of the 2013 
Rim Fire on Natural Lands. Earth Economics, Tacoma, WA. 
http://www.eartheconomics.org/FileLibrary/file/Reports/Earth%20Economics%20Rim% 
20Fire%20Report%2011.27.2013.pdf 

Beschta, R. L., J. J. Rhodes, J. B. Kauffman, R. E. Gresswell, G. W. Minshall, J. R. Karr, D. A. 
Perry, F. R. Hauer, and C. A. Frissell. 2004. Postfire Management on Forested Public 
Lands of the Western United States. Conservation Biology 18(4):957-967. 
http://dx.doi.org/10.1111/j.1523-1739.2004.00495.x 

Bixby, R. J., S. D. Cooper, R. E. Gresswell, L. E. Brown, C. N. Dahm, and K. A. Dwire. 2015. 
Fire effects on aquatic ecosystems: an assessment of the current state of the science. 
Freshwater Science 34(4):1340-1350. 
http://www.journals.uchicago.edu/doi/abs/10.1086/684073 

Bladon, K. D., M. B. Emelko, U. Silins, and M. Stone. 2014. Wildfire and the Future of Water 
Supply. Environmental Science & Technology 48(16):8936-8943. 
http://dx.doi.org/10.1021/es500130g 

Bowman, D. M. J. S., G. J. Williamson, J. T. Abatzoglou, C. A. Kolden, M. A. Cochrane, and A. 
M. S. Smith. 2017. Human exposure and sensitivity to globally extreme wildfire events. 
Nature Ecology & Evolution 1:0058. 
http://dx.doi.org/10.1038/s41559-016-0058 

Brown, R. N. K., R. S. Rosenberger, J. D. Kline, T. E. Hall, and M. D. Needham. 2008. Visitor 
Preferences for Managing Wilderness Recreation after Wildfire. Journal of Forestry 
106(1):9-16. 
http://www.ingentaconnect.com/content/saf/jof/2008/00000106/00000001/art00007 

Buckland, J., and M. Rahman. 1999. Community-based Disaster Management During the 1997 
Red River Flood in Canada. Disasters 23(2):174. 
http://dx.doi.org/10.1111/1467-7717.00112 

http://www.publish.csiro.au/paper/WF13197
http://www.mdpi.com/1999-4907/6/9/3197
http://dx.doi.org/10.1890/13-1787.1
http://www.publish.csiro.au/paper/WF13159
http://www.eartheconomics.org/FileLibrary/file/Reports/Earth%20Economics%20Rim%25
http://dx.doi.org/10.1111/j.1523-1739.2004.00495.x
http://www.journals.uchicago.edu/doi/abs/10.1086/684073
http://dx.doi.org/10.1021/es500130g
http://dx.doi.org/10.1038/s41559-016-0058
http://www.ingentaconnect.com/content/saf/jof/2008/00000106/00000001/art00007
http://dx.doi.org/10.1111/1467-7717.00112


11  

Burns, M. R., J. G. Taylor, and J. T. Hogan. 2008. Integrative healing: the importance of 
community collaboration in postfire recovery and prefire planning. Pages 81-97 in W. 
Martin, C. Raish, and B. Kent, editors. Wildfire risk: human perceptions and 
management implications. Resources for the Future, Washington, DC. 

 

Campbell, J. L., D. C. Donato, and J. B. Fontaine. 2016. Effects of post-fire logging on fuel 
dynamics in a mixed-conifer forest, Oregon, USA: a 10-year assessment. International 
Journal of Wildland Fire 25(6):646-656. 
http://www.publish.csiro.au/paper/WF15119 

Cannon, S. H., J. E. Gartner, M. G. Rupert, J. A. Michael, A. H. Rea, and C. Parrett. 2010. 
Predicting the probability and volume of postwildfire debris flows in the intermountain 
western United States. Geological Society of America Bulletin 122(1-2):127-144. 
http://gsabulletin.gsapubs.org/content/122/1-2/127.abstract 

Carroll, M. S., T. Paveglio, P. J. Jakes, and L. L. Higgins. 2011. Nontribal Community Recovery 
from Wildfire Five Years Later: The Case of the Rodeo–Chediski Fire. Society & Natural 
Resources 24(7):672-687. 
http://dx.doi.org/10.1080/08941921003681055 

Castro, J. 2013. Postfire Burnt-Wood Management Affects Plant Damage by Ungulate 
Herbivores. International Journal of Forestry Research 2013:6. 
http://dx.doi.org/10.1155/2013/965461 

Cawson, J. G., G. J. Sheridan, H. G. Smith, and P. N. J. Lane. 2013. Effects of fire severity and 
burn patchiness on hillslope-scale surface runoff, erosion and hydrologic connectivity in 
a prescribed burn. Forest Ecology and Management 310(0):219-233. 
http://www.sciencedirect.com/science/article/pii/S0378112713005434 

Chambers, M. E., P. J. Fornwalt, S. L. Malone, and M. A. Battaglia. 2016. Patterns of conifer 
regeneration following high severity wildfire in ponderosa pine – dominated forests of 
the Colorado Front Range. Forest Ecology and Management 378:57-67. 
http://www.sciencedirect.com/science/article/pii/S0378112716303474 

Collins, B., and G. Roller. 2013. Early forest dynamics in stand-replacing fire patches in the 
northern Sierra Nevada, California, USA. Landscape Ecology 28(9):1801-1813. 
http://dx.doi.org/10.1007/s10980-013-9923-8 

Collins, T., and B. Bolin. 2009. Situating hazard vulnerability: People’s negotiations with 
wildfire environments in the U.S. Southwest. Environmental Management 44(3):441-455. 
http://dx.doi.org/10.1007/s00267-009-9333-5 

Collins, T. W. 2008. What Influences Hazard Mitigation? Household Decision Making About 
Wildfire Risks in Arizona's White Mountains. The Professional Geographer 60(4):508- 
526. 
http://dx.doi.org/10.1080/00330120802211737 

Combrink, T., C. Cothran, W. Fox, J. Peterson, and G. Snider. 2013. A full cost accounting of 
the 2010 Schultz Fire. Ecological Restoration Institute, Northern Arizona University, 
Flagstaff, AZ. 

 

Coop, J. D., S. A. Parks, S. R. McClernan, and L. M. Holsinger. 2016. Influences of prior 
wildfires on vegetation response to subsequent fire in a reburned Southwestern landscape. 
Ecological Applications 26(2):346-354. 
http://dx.doi.org/10.1890/15-0775 

http://www.publish.csiro.au/paper/WF15119
http://gsabulletin.gsapubs.org/content/122/1-2/127.abstract
http://dx.doi.org/10.1080/08941921003681055
http://dx.doi.org/10.1155/2013/965461
http://www.sciencedirect.com/science/article/pii/S0378112713005434
http://www.sciencedirect.com/science/article/pii/S0378112716303474
http://dx.doi.org/10.1007/s10980-013-9923-8
http://dx.doi.org/10.1007/s00267-009-9333-5
http://dx.doi.org/10.1080/00330120802211737
http://dx.doi.org/10.1890/15-0775


12  

Coppoletta, M., K. E. Merriam, and B. M. Collins. 2016. Post-fire vegetation and fuel 
development influences fire severity patterns in reburns. Ecological Applications 
26(3):686-699. 
http://dx.doi.org/10.1890/15-0225 

Crawford, J. A., C. H. A. Wahren, S. Kyle, and W. H. Moir. 2001. Responses of exotic plant 
species to fires in Pinus ponderosa forests in northern Arizona. Journal of Vegetation 
Science 12(2):261-268. 
http://dx.doi.org/10.2307/3236610 

Crotteau, J. S., J. Morgan Varner Iii, and M. W. Ritchie. 2013. Post-fire regeneration across a 
fire severity gradient in the southern Cascades. Forest Ecology and Management 
287(0):103-112. 
http://www.sciencedirect.com/science/article/pii/S0378112712005567 

Dahl, B., L. Laverty, J. McGannon, K. Dahl, and L. Ziccardi. 2016. Black Forest Community 
Wildfire Protection Plan. Dahl Environmental Services, LLC and Associates and Black 
Forest Together Inc, Black Forest, CO. 

 

Dale, L. 2009. The True Cost of Wildfire in the Western U.S. Western Forestry Leadership 
Coalition, Denver, CO. 

 

Davis, E. J., C. Moseley, M. Nielsen-Pincus, and P. J. Jakes. 2014. The Community Economic 
Impacts of Large Wildfires: A Case Study from Trinity County, California. Society & 
Natural Resources 27(9):983-993. 
http://dx.doi.org/10.1080/08941920.2014.905812 

DellaSala, D. A., J. R. Karr, T. Schoennagel, D. Perry, R. F. Noss, D. Lindenmayer, R. Beschta, 
R. L. Hutto, M. E. Swanson, and J. Evans. 2006. Post-Fire Logging Debate Ignores Many 
Issues. Science 314(5796):51-52. 
http://www.sciencemag.org/content/314/5796/51.2.short 

Dennison, P. E., S. C. Brewer, J. D. Arnold, and M. A. Moritz. 2014. Large wildfire trends in the 
western United States, 1984–2011. GEOPHYSICAL RESEARCH LETTERS 41(8):2928- 
2933. 

 

Dillon, G. K., Z. A. Holden, P. Morgan, M. A. Crimmins, E. K. Heyerdahl, and C. H. Luce. 
2011. Both topography and climate affected forest and woodland burn severity in two 
regions of the western US, 1984 to 2006. Ecosphere 2(12):art130. 
http://dx.doi.org/10.1890/ES11-00271.1 

Dodson, E. K., and H. T. Root. 2013. Conifer regeneration following stand-replacing wildfire 
varies along an elevation gradient in a ponderosa pine forest, Oregon, USA. Forest 
Ecology and Management 302(0):163-170. 
http://www.sciencedirect.com/science/article/pii/S0378112713002041 

Donato, D. C., J. B. Fontaine, J. B. Kauffman, W. D. Robinson, and B. E. Law. 2013. Fuel mass 
and forest structure following stand-replacement fire and post-fire logging in a mixed- 
evergreen forest. International Journal of Wildland Fire. 
http://www.publish.csiro.au/paper/WF12109 

Dunn, C. J., and J. D. Bailey. 2015. Temporal fuel dynamics following high-severity fire in dry 
mixed conifer forests of the eastern Cascades, Oregon, USA. International Journal of 
Wildland Fire 24(4):470-483. 
http://www.publish.csiro.au/paper/WF13139 

 
 

http://dx.doi.org/10.1890/15-0225
http://dx.doi.org/10.2307/3236610
http://www.sciencedirect.com/science/article/pii/S0378112712005567
http://dx.doi.org/10.1080/08941920.2014.905812
http://www.sciencemag.org/content/314/5796/51.2.short
http://dx.doi.org/10.1890/ES11-00271.1
http://www.sciencedirect.com/science/article/pii/S0378112713002041
http://www.publish.csiro.au/paper/WF12109
http://www.publish.csiro.au/paper/WF13139


13  

 
EMNRD. 2015. After wildfire: A Guide for New Mexico Communities. Energy, Minerals, and 

Natural Resources Department, Forestry Division, Santa Fe, NM. 
http://afterwildfirenm.org/ 

EPSCoR. 2012. Background report: New Mexico Fire and Water. Experimental Program to 
Stimulate Competitive Research and New Mexico First, Albuquerque, NM. 
http://nmfirst.org/_literature_136073/Town_Hall_on_New_Mexico_Fire_and_Water_Ba 
ckground_Report 

Feddema, J. J., J. N. Mast, and M. Savage. 2013. Modeling high-severity fire, drought and 
climate change impacts on ponderosa pine regeneration. Ecological Modelling 253(0):56- 
69. 
http://www.sciencedirect.com/science/article/pii/S0304380013000124 

Floyd, M. L., D. Hanna, W. H. Romme, and T. Crews. 2006. Predicting and mitigating weed 
invasions to restore natural post-fire succession in Mesa Verde National Park, Colorado, 
USA. International Journal of Wildland Fire 15(2):247-259. 
http://dx.doi.org/10.1071/WF05066 

Foltz, R. B., P. R. Robichaud, and H. Rhee. 2009. A synthesis of post-fire road treatments for 
BAER teams: methods, treatment effectiveness, and decisionmaking tools for 
rehabilitation. RMRS-GTR-228, USDA Forest Service, Rocky Mountain Research 
Station, Fort Collins, CO. 

 

Franklin, J., and E. Bergman. 2011. Patterns of pine regeneration following a large, severe 
wildfire in the mountains of southern California. Canadian Journal of Forest Research 
41(4):810-821. 
http://www.nrcresearchpress.com/doi/abs/10.1139/x11-024 

Franklin, J., L. A. Spears-Lebrun, D. H. Deutschman, and K. Marsden. 2006. Impact of a high- 
intensity fire on mixed evergreen and mixed conifer forests in the Peninsular Ranges of 
southern California, USA. Forest Ecology and Managment 235(1-3):18-29. 
http://dx.doi.org/10.1016/j.foreco.2006.07.023 

Gardner, J. 2014. The rising cost of wildfire. Center for Insurance Policy and Research, Kansas 
City, MO. 

 

Garfin, G., S. LeRoy, D. Martin, M. Hammersley, A. Youberg, and R. Quay. 2016. Managing 
for Future Risks of Fire, Extreme Precipitation, and Post-fire Flooding. Institute of the 
Environment, University of Arizona, Tucson, AZ. 
https://www.snre.arizona.edu/sites/snre.arizona.edu/files/Managing_for_%20Future_Fire 
_Risks_FinalReport.pdf 

Guiterman, C. H., E. Q. Margolis, and T. W. Swetnam. 2015. Dendroecological Methods For 
Reconstructing High-Severity Fire In Pine-Oak Forests. Tree-Ring Research 71(2):67-77. 
http://dx.doi.org/10.3959/1536-1098-71.2.67 

Haffey, C. M. 2014. Patterns and predictors of crown fire induced type conversion in dry conifer 
forests. Northern Arizona University, Flagstaff, AZ. 

 

Hallema, D. W., G. Sun, P. V. Caldwell, S. P. Norman, E. C. Cohen, Y. Liu, E. J. Ward, and S. 
G. McNulty. 2017. Assessment of wildland fire impacts on watershed annual water yield 
analytical framework and case studies in the United States. Ecohydrology 10(2):e1794- n/a. 
http://dx.doi.org/10.1002/eco.1794 

Harvey, B. J., D. C. Donato, and M. G. Turner. 2016. High and dry: post-fire tree seedling 
establishment in subalpine forests decreases with post-fire drought and large stand- 
replacing burn patches. Global Ecology and Biogeography 25(6):655-669. 

http://afterwildfirenm.org/
http://nmfirst.org/_literature_136073/Town_Hall_on_New_Mexico_Fire_and_Water_Ba
http://www.sciencedirect.com/science/article/pii/S0304380013000124
http://dx.doi.org/10.1071/WF05066
http://www.nrcresearchpress.com/doi/abs/10.1139/x11-024
http://dx.doi.org/10.1016/j.foreco.2006.07.023
http://www.snre.arizona.edu/sites/snre.arizona.edu/files/Managing_for_%20Future_Fire
http://dx.doi.org/10.3959/1536-1098-71.2.67
http://dx.doi.org/10.1002/eco.1794


14  

http://dx.doi.org/10.1111/geb.12443 
Higgins, A. M., K. M. Waring, and A. E. Thode. 2015. The effects of burn entry and burn 

severity on ponderosa pine and mixed conifer forests in Grand Canyon National Park. 
International Journal of Wildland Fire 24(4):495-506. 
http://www.publish.csiro.au/paper/WF13111 

Holden, Z. A., P. Morgan, and A. T. Hudak. 2010. Burn Severity of Areas Reburned by 
Wildfires in the Gila National Forest, New Mexico, USA. Fire Ecology 6(3):77-85. 

 

Huffman, D. W., A. J. Sánchez Meador, M. T. Stoddard, J. E. Crouse, and J. P. Roccaforte. 
2017. Efficacy of resource objective wildfires for restoration of ponderosa pine (Pinus 
ponderosa) forests in northern Arizona. Forest Ecology and Management 389:395-403. 
http://www.sciencedirect.com/science/article/pii/S0378112716306594 

Hutto, R. L., and S. M. Gallo. 2006. The effects of postfire salvage logging on cavity-nesting 
birds. The Condor 108(4):817-831. 
http://dx.doi.org/10.1650/0010-5422(2006)108[817:TEOPSL]2.0.CO;2 

ICC. 2008. The blue ribbon panel report on wildland-urban interface fire. International Code 
Council, Washington, DC. 
http://www.iccsafe.org/government/blueribbon/index.html 

Iniguez, J. M., T. W. Swetnam, and C. H. Baisan. 2009. Spatially and Temporally Variable Fire 
Regime on Rincon Peak, Arizona, USA. Fire Ecology 5(1):3-21. 

 

Jakes, P. J., and V. Sturtevant. 2013. Trial by fire: Community Wildfire Protection Plans put to 
the test. International Journal of Wildland Fire 22(8):1134-1143. 
http://www.publish.csiro.au/paper/WF12156 

Johnson, D. W., J. F. Murphy, R. B. Susfalk, T. G. Caldwell, W. W. Miller, R. F. Walker, and R. 
F. Powers. 2005. The effects of wildfire, salvage logging, and post-fire N-fixation on 
the nutrient budgets of a Sierran forest. Forest Ecology and Management 220(1-3):155-
165. http://www.sciencedirect.com/science/article/B6T6X-4H4T60C- 
2/2/742c4bed49a702db4b4c8bd3eb89e2d8 

Jones, B. A., J. A. Thacher, J. M. Chermak, and R. P. Berrens. 2016. Wildfire smoke health 
costs: a methods case study for a Southwestern US ‘mega-fire’. Journal of 
Environmental Economics and Policy 5(2):181-199. 
http://dx.doi.org/10.1080/21606544.2015.1070765 

Kaczynski, K. M., and D. J. Cooper. 2015. Post-fire response of riparian vegetation in a heavily 
browsed environment. Forest Ecology and Management 338(0):14-19. 
http://www.sciencedirect.com/science/article/pii/S0378112714006835 

Kampf, S. K., D. J. Brogan, S. Schmeer, L. H. MacDonald, and P. A. Nelson. 2016. How do 
geomorphic effects of rainfall vary with storm type and spatial scale in a post-fire 
landscape? Geomorphology 273:39-51. 
http://www.sciencedirect.com/science/article/pii/S0169555X16306857 

Keeley, J., and T. Brennan. 2012. Fire-driven alien invasion in a fire-adapted ecosystem. 
Oecologia 169(4):1043-1052. 
http://dx.doi.org/10.1007/s00442-012-2253-8 

Keeley, J. E. 2000. Fire and invasive species in Mediterranean-climate ecosystems of California. 
Pages 81-94 in Proceedings of the invasive species workshop: the role of fire in the 
control and spread of invasive species. Fire Conference. 

 

 
 

http://dx.doi.org/10.1111/geb.12443
http://www.publish.csiro.au/paper/WF13111
http://www.sciencedirect.com/science/article/pii/S0378112716306594
http://dx.doi.org/10.1650/0010-5422(2006)108
http://www.iccsafe.org/government/blueribbon/index.html
http://www.publish.csiro.au/paper/WF12156
http://www.sciencedirect.com/science/article/B6T6X-4H4T60C-
http://www.sciencedirect.com/science/article/B6T6X-4H4T60C-
http://dx.doi.org/10.1080/21606544.2015.1070765
http://www.sciencedirect.com/science/article/pii/S0378112714006835
http://www.sciencedirect.com/science/article/pii/S0169555X16306857
http://dx.doi.org/10.1007/s00442-012-2253-8


15  

Keeley, J. E. 2006. Fire Management Impacts on Invasive Plants in the Western United States. 
Conservation Biology 20(2):375-384. 
http://dx.doi.org/10.1111/j.1523-1739.2006.00339.x 

Keifer, M., J. W. van Wagtendonk, and M. Buhler. 2006. Long-Term Surface Fuel Accumulation 
in Burned and Unburned Mixed-Conifer Forests of the Central and Southern Sierra 
Nevada, CA USA. Fire Ecology 2(1):53-72. 
http://dx.doi.org/10.4996/fireecology.0201053 

Kemp, K. B., P. E. Higuera, and P. Morgan. 2015. Fire legacies impact conifer regeneration 
across environmental gradients in the U.S. northern Rockies. Landscape Ecology 
31(3):619-636. 
http://dx.doi.org/10.1007/s10980-015-0268-3 

Keyser, T. L., F. W. Smith, and W. D. Shepperd. 2009. Short-term impact of post-fire salvage 
logging on regeneration, hazardous fuel accumulation, and understorey development in 
ponderosa pine forests of the Black Hills, SD, USA. International Journal of Wildland 
Fire 18(4):451-458. 
http://www.publish.csiro.au/paper/WF08004 

Lentile, L. B., F. W. Smith, and W. D. Shepperd. 2005. Patch structure, fire-scar formation, and 
tree regeneration in a large mixed-severity fire in the South Dakota Black Hills, USA. 
Canadian Journal of Forest Research 35(12):2875-2885. 
http://dx.doi.org/10.1139/x05-205 

Leonard, J., A. Medina, D. Neary, and A. Tecle. 2015. The Influence of Parent Material on 
Vegetation Response 15 years after the Dude Fire, Arizona. Forests 6(3):613-635. 
http://www.mdpi.com/1999-4907/6/3/613 

Lindenmayer, D. B., P. J. Burton, and J. F. Franklin. 2008. Salvage logging and its ecological 
consequences. Island Press, Washington, DC. 

 

Long, J. W., and J. Davis. 2016. Erosion and Restoration of Two Headwater Wetlands Following 
a Severe Wildfire. Ecological Restoration 34(4):317-332. 
http://er.uwpress.org/content/34/4/317.abstract 

Lydersen, J. M., B. M. Collins, J. D. Miller, D. L. Fry, and S. L. Stephens. 2017. Relating Fire- 
Caused Change in Forest Structure to Remotely Sensed Estimates of Fire Severity. The 
Journal of the Association for Fire Ecology 12(3):99-116. 

 

Lynn, K., and W. Gerlitz. 2005. Mapping the Relationship between Wildfire and Poverty. 
National Network of Forest Practitioners, Resource Innovations at the University of 
Oregon, and the United States Department of Agriculture Forest Service State and Private 
Forestry, Portland, OR. 
http://hdl.handle.net/1794/2417 

Marañón-Jiménez, S., J. Castro, E. Fernández-Ondoño, and R. Zamora. 2013. Charred wood 
remaining after a wildfire as a reservoir of macro- and micronutrients in a Mediterranean 
pine forest. International Journal of Wildland Fire 22(5):681-695. 
http://www.publish.csiro.au/paper/WF12030 

McGee, T. K., B. L. McFarlane, and J. Varghese. 2009. An Examination of the Influence of 
Hazard Experience on Wildfire Risk Perceptions and Adoption of Mitigation Measures. 
Society & Natural Resources 22(4):308-323. 
http://dx.doi.org/10.1080/08941920801910765 

McGhee, T. 2014. Report: Black Forest fire was human-caused, but not necessarily arson. 
Denver Post, Denver, CO. November 19, 2014 

 

http://dx.doi.org/10.1111/j.1523-1739.2006.00339.x
http://dx.doi.org/10.4996/fireecology.0201053
http://dx.doi.org/10.1007/s10980-015-0268-3
http://www.publish.csiro.au/paper/WF08004
http://dx.doi.org/10.1139/x05-205
http://www.mdpi.com/1999-4907/6/3/613
http://er.uwpress.org/content/34/4/317.abstract
http://hdl.handle.net/1794/2417
http://www.publish.csiro.au/paper/WF12030
http://dx.doi.org/10.1080/08941920801910765


16  

McIver, J. D., and L. Starr. 2000. Environmental effects of postfire logging: literature review and 
annotated bibliography. PNW-GTR-486, USDA Forest Service, Pacific Northwest 
Research Station, Portland, OR. 

 

Miller, J. D., and B. Quayle. 2015. Calibration and validation of immediate post-fire satellite- 
derived data to three severity metrics. Fire Ecology 11(2):12-30. 

 

Miller, J. D., and H. Safford. 2012. Trends in wildfire severity: 1984 to 2010 in the Sierra 
Nevada, Modoc Plateau, and southern Cascades, California, USA. Fire Ecology 8(3):41- 
57. 

 

Miller, J. D., H. D. Safford, and K. R. Welch. 2016a. Using one year post-fire fire severity 
assessments to estimate longer-term effects of fire in conifer forests of northern and 
eastern California, USA. Forest Ecology and Management 382:168-183. 
http://www.sciencedirect.com/science/article/pii/S0378112716307617 

Miller, M. E., W. J. Elliot, M. Billmire, P. R. Robichaud, and K. A. Endsley. 2016b. Rapid- 
response tools and datasets for post-fire remediation: linking remote sensing and process- 
based hydrological models. International Journal of Wildland Fire 25(10):1061-1073. 
http://www.publish.csiro.au/paper/WF15162 

Mitchell, R. J., Y. Liu, J. J. O’Brien, K. J. Elliott, G. Starr, C. F. Miniat, and J. K. Hiers. 2014. 
Future climate and fire interactions in the southeastern region of the United States. Forest 
Ecology and Management 327(0):316-326. 
http://www.sciencedirect.com/science/article/pii/S0378112713007962 

Mockrin, M. H., S. I. Stewart, V. C. Radeloff, and R. B. Hammer. 2016. Recovery and 
adaptation after wildfire on the Colorado Front Range (2010–12). International Journal 
of Wildland Fire 25(11):1144-1155. 
http://www.publish.csiro.au/paper/WF16020 

Mockrin, M. H., S. I. Stewart, V. C. Radeloff, R. B. Hammer, and P. M. Alexandre. 2015. 
Adapting to Wildfire: Rebuilding After Home Loss. Society & Natural Resources 
28(8):839-856. 
http://dx.doi.org/10.1080/08941920.2015.1014596 

Moody, J. A., R. A. Shakesby, P. R. Robichaud, S. H. Cannon, and D. A. Martin. 2013. Current 
research issues related to post-wildfire runoff and erosion processes. Earth-Science 
Reviews 122:10-37. 
http://www.sciencedirect.com/science/article/pii/S0012825213000536 

Morgan, P., M. Moy, C. A. Droske, S. A. Lewis, L. B. Lentile, P. R. Robichaud, A. T. Hudak, 
and C. J. Williams. 2015. Vegetation response to burn severity, native grass seeding, and 
salvage logging. 

 

Morrow, B. H. 1999. Identifying and Mapping Community Vulnerability. Disasters 23(1):1-18.  
 

NICC. 2014. Wildland Fire Summary and Statistics Annual Report. National Interagency 
Coordination Center, Boise, MT. 
http://www.predictiveservices.nifc.gov/intelligence/intelligence.htm 

Nielsen-Pincus, M., C. Moseley, and K. Gebert. 2014. Job growth and loss across sectors and 
time in the western US: The impact of large wildfires. Forest Policy and Economics 
38:199-206. 
http://www.sciencedirect.com/science/article/pii/S138993411300172X 

NIFC. 2015. Suppression Costs (1985-2014). National Interagency Fire Center. Last accessed 
2015 
https://www.nifc.gov/fireInfo/fireInfo_documents/SuppCosts.pdf 

http://www.sciencedirect.com/science/article/pii/S0378112716307617
http://www.publish.csiro.au/paper/WF15162
http://www.sciencedirect.com/science/article/pii/S0378112713007962
http://www.publish.csiro.au/paper/WF16020
http://dx.doi.org/10.1080/08941920.2015.1014596
http://www.sciencedirect.com/science/article/pii/S0012825213000536
http://www.predictiveservices.nifc.gov/intelligence/intelligence.htm
http://www.sciencedirect.com/science/article/pii/S138993411300172X
http://www.nifc.gov/fireInfo/fireInfo_documents/SuppCosts.pdf


17  

NIFC. 2017. Human-caused fires and acres (2001-2016). National Interagency Fire Center. Last 
accessed 2017 
https://www.nifc.gov/fireInfo/fireInfo_stats_human.html    
https://www.nifc.gov/fireInfo/fireInfo_stats_lightng.html 

Ojerio, R., C. Moseley, K. Lynn, and N. Bania. 2011. Limited involvement of socially vulnerable 
populations in federal programs to mitigate wildfire risk in Arizona. Natural Hazards 
Review 12(1):28-36. 
http://ascelibrary.org/doi/abs/10.1061/%28ASCE%29NH.1527-6996.0000027 

Olsen, C. S., and B. A. Shindler. 2010. Trust, acceptance, and citizenagency interactions after 
large fires: influences on planning processes. International Journal of Wildland Fire 
19(1):137-147. 
http://www.publish.csiro.au/paper/WF08168 

Ouzts, J., T. Kolb, D. Huffman, and A. Sánchez Meador. 2015. Post-fire ponderosa pine 
regeneration with and without planting in Arizona and New Mexico. Forest Ecology and 
Management 354:281-290. 
http://www.sciencedirect.com/science/article/pii/S0378112715003278 

Passovoy, M. D., and P. Z. Fulé. 2006. Snag and woody debris dynamics following severe 
wildfires in northern Arizona ponderosa pine forests. Forest Ecology and Management 
223(1-3):237-246. 
http://www.sciencedirect.com/science/article/B6T6X-4J2M6WS- 
1/2/f3649178b7bb27eb7372c4882fd60081 

Peppin, D., P. Z. Fulé, C. H. Sieg, J. L. Beyers, and M. E. Hunter. 2010. Post-wildfire seeding in 
forests of the western United States: An evidence-based review. Forest Ecology and 
Management 260(5):573-586. 
http://www.sciencedirect.com/science/article/B6T6X-50DNKSY- 
2/2/4feb7d71e6a50ee0a96d38f6a90f72eb 

Peterson, D. W., E. K. Dodson, and R. J. Harrod. 2015. Post-fire logging reduces surface woody 
fuels up to four decades following wildfire. Forest Ecology and Management 338(0):84- 
91. 
http://www.sciencedirect.com/science/article/pii/S0378112714006823 

Petrie, M. D., A. M. Wildeman, J. B. Bradford, R. M. Hubbard, and W. K. Lauenroth. 2016. A 
review of precipitation and temperature control on seedling emergence and 
establishment for ponderosa and lodgepole pine forest regeneration. Forest Ecology and 
Management 361:328-338. 
http://www.sciencedirect.com/science/article/pii/S0378112715006519 

Piccarello, M., A. Evans, and E. Krasilovsky. 2016. Village of Angel Fire Community Wildfire 
Protection Plan: 2016 Update. Forest Stewards Guild and Village of Angel Fire, Santa Fe, 
NM. 
http://www.forestguild.org/Documents/AF_CWPP_update_FINAL_08242016.pdf 

Pyke, D. A., T. A. Wirth, and J. L. Beyers. 2013. Does Seeding After Wildfires in Rangelands 
Reduce Erosion or Invasive Species? Restoration Ecology 21(4):415-421. 
http://dx.doi.org/10.1111/rec.12021 

Robichaud, P. R., L. E. Ashmun, and B. D. Sims. 2010. Post-Fire Treatment Effectiveness for 
Hillslope Stabilization. RMRS-GTR-240, USDA Forest Service, Rocky Mountain 
Research Station, Fort Collins, CO. 

 

 
 

http://www.nifc.gov/fireInfo/fireInfo_stats_human.html
http://www.nifc.gov/fireInfo/fireInfo_stats_lightng.html
http://ascelibrary.org/doi/abs/10.1061/%28ASCE%29NH.1527-6996.0000027
http://www.publish.csiro.au/paper/WF08168
http://www.sciencedirect.com/science/article/pii/S0378112715003278
http://www.sciencedirect.com/science/article/B6T6X-4J2M6WS-
http://www.sciencedirect.com/science/article/B6T6X-50DNKSY-
http://www.sciencedirect.com/science/article/pii/S0378112714006823
http://www.sciencedirect.com/science/article/pii/S0378112715006519
http://www.forestguild.org/Documents/AF_CWPP_update_FINAL_08242016.pdf
http://dx.doi.org/10.1111/rec.12021


18  

Robichaud, P. R., H. Rhee, and S. A. Lewis. 2014. A synthesis of post-fire Burned Area Reports 
from 1972 to 2009 for western US Forest Service lands: trends in wildfire characteristics 
and post-fire stabilisation treatments and expenditures. International Journal of 
Wildland Fire 23(7):929-944. 
http://www.publish.csiro.au/paper/WF13192 

Roccaforte, J. P., P. Z. Fulé, W. W. Chancellor, and D. C. Laughlin. 2012. Woody debris and 
tree regeneration dynamics following severe wildfires in Arizona ponderosa pine 
forests. Canadian Journal of Forest Research 42(3):593-604. 
http://www.nrcresearchpress.com/doi/abs/10.1139/x2012-010 

Ryan, R. L., and E. Hamin. 2008. Wildfires, Communities, and Agencies: Stakeholders' 
Perceptions of Postfire Forest Restoration and Rehabilitation. Journal of 
Forestry 106(7):370-379. 
http://www.ingentaconnect.com/content/saf/jof/2008/00000106/00000007/art00007 

Sample, V. A. 2017. Potential for Additional Carbon Sequestration through Regeneration of 
Nonstocked Forest Land in the United States. Journal of Forestry. 

 

Savage, M., J. N. Mast, and J. J. Feddema. 2013. Double whammy: high-severity fire and 
drought in ponderosa pine forests of the Southwest. Canadian Journal of Forest 
Research 43(6):570-583. 
http://dx.doi.org/10.1139/cjfr-2012-0404 

Sham, C. H., M. E. Tuccillo, and J. Rooke. 2013. Effects of wildfire on drinking water utilities 
and best practices for wildfire risk reduction and mitigation. Water Research Foundation, 
Denver, CO. 
http://www.waterrf.org/PublicReportLibrary/4482.pdf 

Smith, D. S., S. M. Fettig, and M. A. Bowker. 2016. Elevated Rocky Mountain elk numbers 
prevent positive effects of fire on quaking aspen (Populus tremuloides) recruitment. 
Forest Ecology and Management 362:46-54. 
http://www.sciencedirect.com/science/article/pii/S037811271500643X 

Smith, E. A., D. O'Loughlin, J. R. Buck, and S. B. St. Clair. 2011. The influences of conifer 
succession, physiographic conditions and herbivory on quaking aspen regeneration after 
fire. Forest Ecology and Management 262(3):325-330. 
http://www.sciencedirect.com/science/article/pii/S0378112711001812 

Stella, K. A., C. H. Sieg, and P. Z. Fulé. 2010. Minimal effectiveness of native and non-native 
seeding following three high-severity wildfires. International Journal of Wildland Fire 
19(6):746-758. 
http://www.publish.csiro.au/paper/WF09094 

Stevens-Rumann, C. S., C. H. Sieg, and M. E. Hunter. 2012. Ten years after wildfires: How does 
varying tree mortality impact fire hazard and forest resiliency? Forest Ecology and 
Management 267(0):199-208. 
http://www.sciencedirect.com/science/article/pii/S0378112711007341 

Symstad, A. J., W. E. Newton, and D. J. Swanson. 2014. Strategies for preventing invasive plant 
outbreaks after prescribed fire in ponderosa pine forest. Forest Ecology and Management 
324(0):81-88. 
http://www.sciencedirect.com/science/article/pii/S0378112714002618 

Tillery, A. C., M. J. Darr, S. H. Cannon, and J. A. Michael. 2011. Postwildfire debris flows 
hazard assessment for the area burned by the 2011 Track Fire, northeastern New Mexico 
and southeastern Colorado. 2011-1257, U.S. Geological Survey, Albuquerque, NM. 
https://pubs.usgs.gov/of/2011/1257/  

http://www.publish.csiro.au/paper/WF13192
http://www.nrcresearchpress.com/doi/abs/10.1139/x2012-010
http://www.ingentaconnect.com/content/saf/jof/2008/00000106/00000007/art00007
http://dx.doi.org/10.1139/cjfr-2012-0404
http://www.waterrf.org/PublicReportLibrary/4482.pdf
http://www.sciencedirect.com/science/article/pii/S037811271500643X
http://www.sciencedirect.com/science/article/pii/S0378112711001812
http://www.publish.csiro.au/paper/WF09094
http://www.sciencedirect.com/science/article/pii/S0378112711007341
http://www.sciencedirect.com/science/article/pii/S0378112714002618
https://pubs.usgs.gov/of/2011/1257/


19  

Tillery, A. C., and J. R. Haas. 2016. Potential postwildfire debris-flow hazards-A prewildfire 
evaluation for the Jemez Mountains, north-central New Mexico. 2016-5101, U. S. 
Geological Survey, Albquerque, NM. 
http://dx.doi.org/10.3133/sir20165101 

Tillery, A. C., J. R. Haas, L. W. Miller, J. H. Scott, and M. P. Thompson. 2014. Potential 
Postwildfire Debris-Flow Hazards-A Prewildfire Evaluation for the Sandia and Manzano 
Mountains and Surrounding Areas, Central New Mexico. 2014–5161, U.S. Geological Survey. 
http://dx.doi.org/10.3133/sir20145161 

Toman, E. L., B. Shindler, J. Absher, and S. McCaffrey. 2008. Postfire Communications: The 
Influence of Site Visits on Local Support. Journal of Forestry 106(1):25-30. 
http://www.ingentaconnect.com/content/saf/jof/2008/00000106/00000001/art00009 

Wagenbrenner, J. W., L. H. MacDonald, R. N. Coats, P. R. Robichaud, and R. E. Brown. 2015. 
Effects of post-fire salvage logging and a skid trail treatment on ground cover, soils, and 
sediment production in the interior western United States. Forest Ecology and 
Management 335(0):176-193. 
http://www.sciencedirect.com/science/article/pii/S037811271400557X 

Wan, H. Y., A. C. Olson, K. D. Muncey, and S. B. St. Clair. 2014. Legacy effects of fire size and 
severity on forest regeneration, recruitment, and wildlife activity in aspen forests. Forest 
Ecology and Management 329(0):59-68. 
http://www.sciencedirect.com/science/article/pii/S0378112714003673 

Welch, K. R., H. D. Safford, and T. P. Young. 2016. Predicting conifer establishment post 
wildfire in mixed conifer forests of the North American Mediterranean-climate zone. 
Ecosphere 7(12):e01609-n/a. 
http://dx.doi.org/10.1002/ecs2.1609 

Westerling, A., and B. Bryant. 2008. Climate change and wildfire in California. Climatic Change 
87(0):231-249. 
http://dx.doi.org/10.1007/s10584-007-9363-z 

Wigtil, G., R. B. Hammer, J. D. Kline, M. H. Mockrin, S. I. Stewart, D. Roper, and V. C. 
Radeloff. 2016. Places where wildfire potential and social vulnerability coincide in the 
coterminous United States. International Journal of Wildland Fire 25(8):896-908. 
http://www.publish.csiro.au/paper/WF15109 

Williams, C. J., F. B. Pierson, P. R. Robichaud, and J. Boll. 2014. Hydrologic and erosion 
responses to wildfire along the rangeland–xeric forest continuum in the western US: a 
review and model of hydrologic vulnerability. International Journal of Wildland Fire 
23(2):155-172. 
http://www.publish.csiro.au/paper/WF12161 

Williams, J. 2013. Exploring the onset of high-impact mega-fires through a forest land 
management prism. Forest Ecology and Management 294(0):4-10. 
http://www.sciencedirect.com/science/article/pii/S0378112712003593 

Wolfson, B. A. S., T. E. Kolb, C. H. Sieg, and K. M. Clancy. 2005. Effects of post-fire 
conditions on germination and seedling success of diffuse knapweed in northern Arizona. 
Forest Ecology and Management 216(1–3):342-358. 
http://www.sciencedirect.com/science/article/pii/S037811270500383X 

Yocom Kent, L. L., K. L. Shive, B. A. Strom, C. H. Sieg, M. E. Hunter, C. S. Stevens-Rumann, 
and P. Z. Fulé. 2015. Interactions of fuel treatments, wildfire severity, and carbon 
dynamics in dry conifer forests. Forest Ecology and Management 349(0):66-72. 
http://www.sciencedirect.com/science/article/pii/S0378112715001978 

http://dx.doi.org/10.3133/sir20165101
http://dx.doi.org/10.3133/sir20145161
http://www.ingentaconnect.com/content/saf/jof/2008/00000106/00000001/art00009
http://www.sciencedirect.com/science/article/pii/S037811271400557X
http://www.sciencedirect.com/science/article/pii/S0378112714003673
http://dx.doi.org/10.1002/ecs2.1609
http://dx.doi.org/10.1007/s10584-007-9363-z
http://www.publish.csiro.au/paper/WF15109
http://www.publish.csiro.au/paper/WF12161
http://www.sciencedirect.com/science/article/pii/S0378112712003593
http://www.sciencedirect.com/science/article/pii/S037811270500383X
http://www.sciencedirect.com/science/article/pii/S0378112715001978

	Introduction
	Impacts of large, severe wildfires
	Recent Research on Post-Fire Issues
	Stabilization treatments (Burned Area Emergency Response)
	Post-fire flooding and debris flows
	Fuels
	Salvage
	Seeds and weeds
	Conifer Regeneration
	Vegetation type change
	Post fire community recovery

	Conclusion
	References

