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Introduction and Project Description 
The Southwest Ecological Restoration Institutes (SWERI) includes three university-based 

restoration institutes: the New Mexico Forest and Watershed Restoration Institute (NMFWRI), 

the Colorado Forest Restoration Institute (CFRI), and the Ecological Restoration Institute (ERI) in 

Arizona. These institutes work together to develop a program of applied research and service to 

help create healthy forests, prevent wildfires, sustain the resiliency of water supplies to 

wildfires, and create jobs. NMFWRI is located at Highlands University (HU) in Las Vegas, NM. 

According to the Southwest Forest Health and Wildfire Prevention Act (P.L. 108-317), the 

authorizing legislation for the SWERI, the purpose of the institutes ƛǎ ǘƻ άǇǊƻƳƻǘŜ ǘƘŜ ǳǎŜ ƻŦ 

adaptive ecosystem management to reduce the risk of wildfires and restore the health of forest 

ŀƴŘ ǿƻƻŘƭŀƴŘ ŜŎƻǎȅǎǘŜƳǎ ƛƴ ǘƘŜ LƴǘŜǊƛƻǊ ²ŜǎǘΦέ baC²wL Ƙŀǎ ǇŀǊǘƴŜǊŜŘ ǿƛǘƘ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎ 

Forest Service (USFS) and other agencies to monitor more than 2,500 plots on Collaborative 

Forest Restoration Program (CFRP) and other restoration projects across the state since 2007. 

¢ƘŜ baC²wLΩǎ 9ŎƻƭƻƎƛŎŀƭ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳ Ƴŀƛƴǘŀƛƴǎ ŀ ǇǊƻŦŜǎǎƛƻƴŀƭƭȅ ƳŀƴŀƎŜŘ ŦƛŜƭŘ ŎǊŜǿ ǘƻ 

collect data on short and long-term ecosystem responses to restoration treatments. This data 

provides a critical scientific basis for adaptive management decisions and improved treatment 

effectiveness. The field crew also provides hands-on internship and training opportunities for 

students and recent graduates to help build New Mexico's forestry workforce. 

During October 2017 through November 2018, the NMFWRI monitoring crews measured 154 

plots across approximately 2,280 acres in the Walker Flats region of the Rio Mora watershed in 

the Pecos-Las Vegas Ranger District of the Santa Fe National Forest. These plots were 

established to record forest stand data for the CFRP NEPA planning project 12.16 entitled 

άUpper Mora Watershed CFRP ς Walker Flats UnitΣέ hereafter referred to as ά¦ǇǇŜǊ aƻǊŀ 

CFRPΦέ This project is accessible on foot on forest land via Encinal Road and NM Highway 518 

northwest of Las Vegas, in Mora County, New Mexico. The site is mixed-conifer, including 

Douglas-fir, white fir, ponderosa pine, limber pine, and quaking aspen; and ranges in elevation 

between 8,500 ς 9,800 feet with moderate to steep slopes and ridges. Mean plot slope was 

25%; mean aspect of plots was south (156ɕ).  

The Adelante Resource Conservation and Development Council (Adelante RC&D) sought CFRP 

ŦǳƴŘƛƴƎ ŦƻǊ ǊŜǎǘƻǊŀǘƛƻƴ ǘǊŜŀǘƳŜƴǘǎ ŘǳŜ ǘƻ άƻǾŜǊǎǘƻŎƪŜŘ ŎƻƴŘƛǘƛƻƴǎ ώǿƘƛŎƘϐ ƘŀǾŜ ǊŜǎǳƭǘŜŘ ƛƴ 

growth suppression of trees, heavy shading and competition for moisture resulting in the 

eliminaǘƛƻƴ ƻŦ Ƴƻǎǘ ƻŦ ǘƘŜ ƘŜǊōŀŎŜƻǳǎ ǾŜƎŜǘŀǘƛƻƴ ƻƴ ǘƘŜ ŦƻǊŜǎǘ ŦƭƻƻǊΦέ ¢ƘŜ /ƻǳƴŎƛƭ ŀƭǎƻ cited 

the high risk of catastrophic, stand-replacing fire that would threaten several small villages and 

ŎƻƳƳǳƴƛǘƛŜǎ ƛƴ ǘƘŜ ŀǊŜŀ ŀƴŘ ŜǾŜǊȅƻƴŜ ŘŜǇŜƴŘŜƴǘ ƻƴ ǘƘŜ ŦƻǊŜǎǘΩǎ ƴŀǘǳǊŀƭ resources. A July 2019 

Landscape Assessment by GL Environmental, INC. ƛƴŎƻǊǇƻǊŀǘƛƴƎ baC²wLΩǎ ǎǘŀƴŘ Řŀǘŀ for the 

Adelante RC&D ǊŜŎƻƳƳŜƴŘŜŘ άǘƘƛƴƴƛƴƎΧƻŦ ǎƳŀƭƭŜǊ ŘƛŀƳŜǘŜǊ ǘǊŜŜǎέ ŀƴŘ άǇǊŜǎŎǊƛōŜŘ ŦƛǊŜǎέ ǘƻ 
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reduce fuel loading and the risk of catastrophic fires, as well as to provide an economic benefit 

to the area through forest product sales.  

No restoration or thinning treatments took place prior to this project burning in the 2022 

IŜǊƳƛǘΩǎ tŜŀƪ /ŀƭŦ /ŀƴȅƻƴ ǿƛƭŘŦƛǊŜ. Adjacent CFRP projects in the Walker Flats area (e.g. 03.01 

Walker Flats/La Jicarita and 31.10 Walker Flats Final Phase -Trujillo) had received restoration 

treatments1; the effects of this acreage on fire behavior in the Upper Mora project area is not 

clear at the time of this report. Human effects are prevalent in the area. There is a history of 

sheep and cattle grazing, hunting, OHV recreation, fuelwood harvest, and crew noted signs of 

Christmas tree harvest in small firs lopped off well above the base of the tree.  

In spring 2022, tƘƛǎ ǇǊƻƧŜŎǘ ŀǊŜŀ ōǳǊƴŜŘ ƛƴ ǘƘŜ IŜǊƳƛǘΩǎ tŜŀƪ /ŀƭŦ /ŀƴȅƻƴ όIt//ύ ǿƛƭŘŦƛǊŜ ŀǘ ƭƻǿ 

to moderate composite burn severity. ¢ƘŜ IŜǊƳƛǘΩǎ tŜŀƪ ŦƛǊŜ ōŜƎŀƴ ŀǎ ŀƴ ŜǎŎŀǇŜŘ ǇǊŜǎŎǊƛōŜŘ 

burn and later merged with the Calf Canyon fire which started as a winter pile burn. The 

IŜǊƳƛǘΩǎ tŜŀƪ /ŀƭŦ /ŀƴȅƻƴ ŦƛǊŜ ƎǊŜǿ ǘƻ ōŜŎƻƳŜ ǘƘŜ ƭŀǊƎŜǎǘ ŀƴŘ Ƴƻǎǘ ŘŜǎǘǊǳŎǘƛǾŜ ǿƛƭŘŦƛǊŜ ƛƴ bŜǿ 

Mexico history at 341,471 acres. Of this footprint, 14.5% was classified as high soil burn 

severity, 33.3% was classified as moderate soil burn severity, 39.3% was classified as low soil 

burn severity, and 12.8% was classified as unburned. More information about the HPCC wildfire 

is available here: https://storymaps.arcgis.com/stories/d48e2171175f4aa4b5613c2d11875653  

Other post-fire reports, and a map of all NMFWRI monitoring within the burn scar, is available 

here: https://nmfwri.org/monitoring/post-fire-monitoring-reports/  

Due to the time, personnel, and effort required to monitor 154 plots, NMFWRI made the 

decision to sample a subset of plots for the 2024 monitoring season. Management and research 

personnel selected an appropriate subset of 30 plots based on environmental metadata and 

accessibility to ensure a representative sample. During May through December 2024, the 

NMFWRI inventory and monitoring crews measured those 30 plots. The data presented here, 

including for the 2017-2018 pretreatment monitoring period, includes only these 30 plots to 

ensure comparability. 

Post-fire, the Pecos-Las Vegas ranger district contracted crews to plant tree seedlings across 

this project area, starting during the 2024 field season. The primary species planted were 

proposed to be Ponderosa pine, Douglas-fir, limber pine, and Engelmann spruce. Densities may 

range from 40 to 680 trees per acre, and in isolated groups, randomly arranged groups, or in 

grid patterns. Not all plots monitored were planted, and if planted seedlings were recorded in-

plot, these were included in regeneration data.  

                                                      
1 These project areas are also monitored by NMFWRI. 

https://storymaps.arcgis.com/stories/d48e2171175f4aa4b5613c2d11875653
https://nmfwri.org/monitoring/post-fire-monitoring-reports/
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Monitoring Methods 
The NMFWRI monitoring crew followed the protocols published in their Field Monitoring 
Manual, linked here: https://nmfwri.org/resources/upland-forests-monitoring-field-manual/  
 
¢ƘŜǎŜ ǇǊƻǘƻŎƻƭǎ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ LƴǘŜǊƛƻǊΩǎ C9!¢κCLw9ahb LƴǘŜƎǊŀǘŜŘ όCCLύ 
sampling protocols. They used 1/10th acre fixed plots to assess tree size (diameter and height) 
and density (trees/acre). A nested sub-plot of 1/100th acre was used to estimate understory and 
ground cover in all years. Photo points were taken at each plot. Surface fuels were measured 
ǳǎƛƴƎ .ǊƻǿƴΩǎ ǘǊŀƴǎŜŎǘǎΦ ¢ƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜ Ǉƭƻǘǎ ǿŀǎ ōŀǎŜŘ ƻƴ ŀ ǎǘǊŀǘƛŦƛŜŘ ǊŀƴŘƻƳ ǎŀƳǇƭƛƴƎ 
design.  
 
Plots were originally generated using stand delineation boundaries. As mentioned above, only a 
subset of the plots was selected for long-term monitoring. To do this, pre-treatment plots were 
binned into groups based on their average DBH. From there, we dropped the steepest 20% of 
sites for accessibility reasons, and randomly selected 5 sites from within each group. From 
there, we calculated the closest 3 plots within the same DBH group to provide a priority plot 
and 2 alternates for a total of 30 plots in the long-term subset. Only the data for these 30 plots 
are presented in the pretreatment data.  
 
All raw data and photo points will be provided to the managers of the project area; the goal of 
this report is to summarize this information in a concise manner.  

Disclaimer 
NMFWRI provides this report and the data collected with the disclaimer that the information 

contained in these data is dynamic and may change over time. The data are not better than the 

original sources from which they were derived. It is the responsibility of the data user to use the 

data appropriately and within the limitations of monitoring data in general, and these data in 

particular. NMFWRI gives no warranty, expressed or implied, as to the accuracy, reliability, or 

completeness of these data. This data and related graphics are not legal documents and are not 

intended to be used as such. This includes but is not limited to using these data as the primary 

basis for the development of thinning prescriptions or timber sales. NMFWRI shall not be held 

liable for improper or incorrect use of the data described and/or contained in this report.  

 Analysis was also done according to our standard protocols. Note that the values reported in 

the tables are expressed on a per acre basis, but represent only area actually sampled. We do 

not scale up these values to calculate volume of wood over the project area, and warn readers 

of this report that they are not intended for that purpose. The accompanying tables show 

summaries of our data, and some differences are discussed below; however, differences that 

seem apparent here may not stand up to rigorous statistical tests. For some estimates, the 

https://nmfwri.org/resources/upland-forests-monitoring-field-manual/
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standard deviation exceeds the mean (i.e., the coefficient of variation is greater than 100 

percent), and sampling errors for some estimates exceed 100 percent. Therefore, data should 

be used and results interpreted with appropriate caution. 

Summary 
Data Summary 

The field crew observed a relatively high diversity of tree species in the Upper Mora CFRP 

project area, with dominant species including ponderosa pine, white fir, and Douglas-fir (Figure 

7). Tree health concerns for sick trees observed were primarily fire char on boles 

Table 1. Percentage of acreage affected by the HPCC fire. 

 (Table 4). This area lies within the footprint 

ƻŦ ǘƘŜ IŜǊƳƛǘΩǎ tŜŀƪ /ŀƭŦ /ŀƴȅƻƴ ŦƛǊŜΤ ǘƘŜ 

composite burn index for the project area 

was primarily classified at high severity 

(52.7%, Figure 3, Table 1).  

Growing stock basal area and tree density 

both decreased following wildfire (Figure 10). 

Snag basal area increased as well as snag density (Figure 11). The basal area of growing stock 

trees was greater than snag density pretreatment, at 97 ft2/acre and 22 ft2/acre, respectively. 

These metrics are swapped 2 years post-wildfire; growing stock at 15 ft2/acre and snags at 93 

ft2/acre. 

While live tree seedling densities increased post-wildfire, Gambel oak comprised almost all 

post-wildfire seedling regeneration, and densities of conifer seedlings decreased following 

wildfire (Figure 17, Figure S28). Following wildfire, live tree sapling densities also increased, 

comprised mostly of quaking aspen  (Figure 18, Figure S28). Live shrubs of seedling stature 

densities also increased, while shrubs of sapling stature decreased post-wildfire (Figure 17). 

Creeping barberry dominated the seedling class of shrubs, whereas roundleaf snowberry 

dominated the sapling class; both pre- and post-wildfire (Figure S28).  

Total surface fuel loads declined following wildfire, with surface fuel loads immediately post-

wildfire measuring at 33% of pre-treatment levels (Table 10). 1000-hr fuels shifted towards 

proportionately more rotten fuels following wildfire (Figure 26). This may be due to the 

consumption of drier sound fuels, and rotten fuels persisting because they tend have a higher 

moisture content. Ladder fuel loads also decreased post-wildfire, with live woody fuels 

dominating pre- and post-wildfire (Table 9).  

12.16 Upper Mora CFRP - Composite Burn Index 

Unchanged 2.9% 

Low Severity 17.0% 

Moderate Severity 27.5% 

High Severity 52.7% 
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Access to all plots remained possible via driving and hiking for the 2024 measurement period; 

however, road conditions were highly dependent on weather.  

Management Implications: 

Despite high burn severities, high tree seedling densities indicate that the initial post-fire 

vegetation recovery outlook for this unit is good; and the data does not suggest any immediate 

regeneration or post-wildfire state transition concerns. Quaking aspen and Gambel oak 

dominated regeneration totals, with little conifer regeneration recorded. However, this can be 

ŜȄǇƭŀƛƴŜŘ ōȅ ŀǎǇŜƴΩǎ Ƙŀōƛǘ ǘƻ ǊŜŀŘƛƭȅ ǎǇǊƻǳǘ ŦǊƻƳ ǳƴŘŜǊƎǊƻǳƴŘ ǊƘƛȊƻƳŜǎΣ ǿƘƛƭŜ ŎƻƴƛŦŜǊǎ ǊŜǉǳƛǊŜ 

specific conditions for their seeds to germinate. Field crews noted that they observed far more 

conifer seedling regeneration later in the year, at the tail end of the monsoon season. Crews 

also observed variable survival in areas where ponderosa pine seedlings had been planted. 

Continued monitoring is recommended to determine germination and survival rates of natural 

and planted conifer seedlings. An increase of bare soil ground cover from 3.7% pretreatment to 

19% immediately post-wildfire does indicate an increased risk of soil erosion post-wildfire. 

However, it appears that herbaceous and woody regeneration may help compensate for this. 

The field crew noted mullein (Verbascum thapsus, VETH) on multiple plots 2 years post-wildfire, 

as well as abundant cheatgrass (Bromus tectorum, BRTE) and nodding thistle (Carduus nutans, 

CANU4). While these are non-native species of potential concern for outcompeting native 

plants, they may also play a role in soil stabilization during the initial post-wildfire recovery 

period. 

The reported substantial decrease in surface fuel loads, ladder fuel loads, growing stock basal 

area and density, and snag density following treatments and wildfire all indicate a somewhat 

decreased risk of near-future high-severity wildfire, based on fuel load and stand structure. The 

noted increase in snag basal area following wildfire may pose a concern for increasing surface 

fuel loads in the future as snags fall and become surface fuels. Additional monitoring is needed 

to determine ongoing adaptive management strategies as the post-wildfire ecosystem 

develops. 
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Table 2. Summary table: 12.16 Upper Mora Walker Flats. Species dominance is based on numeric density. See Table 3, Table S11 
for explanation of species codes.  
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Figure 1. Regional overview map of the 12.16 Upper Mora Walker Flats CFRP project along with adjacent projects. 
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Figure 2. Stand boundaries generated for 12.16 Upper Mora CFRP, with all monitoring locations. 
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Figure 3. Composite Burn Index of the 12.16 Upper Mora Walker Flats /Cwt ǇǊƻƧŜŎǘ ŦƻƭƭƻǿƛƴƎ ǘƘŜ нлнн IŜǊƳƛǘΩǎ tŜŀƪ /ŀƭŦ 
Canyon fire
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Figure 4. Map of color infrared of 12.16 Upper Mora Walker Flats CFRP project before and after the Hermit's Peak Calf Canyon fire 
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Figure 5. Map of NAIP Imagery of 12.16 Upper Mora Walker Flats CFRP project before and after the HPCC wildfire.
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Figure 6. 12.16 Upper Mora Walker Flats CFRP project with monitoring plots and contour lines 
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Monitoring Detail - Tree Component 

Overstory trees 

In the 2017-2018 pretreatment measurement period, the contracting partner dictated that 

NMFWRI use a 5-inch DBH cutoff for overstory trees. When NMFWRI returned in 2024 using 

another funding source, crews used a 1-inch DBH cutoff to enable data compatibility with other 

projects in the area. The data presented here includes only trees within the 5-inch cutoff; thus, 

smaller trees are excluded. The data for those small trees is available upon request.  

The overstory (trees >5έ 5.Iύ showed high diversity with eight species represented across 

measurement periods (Table 1, Figure 7). Ponderosa pine was the dominant growing stock tree 

in both measurement periods, followed by white fir and Douglas-fir. The snag overstory was 

dominated by white fir and Ponderosa pine in the 2017-2018 pretreatment monitoring period 

(Figure 8). Post-wildfire, the most numerous snags recorded were Ponderosa pine and 

unknown species (2TREE). 2TREE is utilized when a tree is burned past recognition ς in this case, 

this results indicate difficulty telling apart Douglas-fir and white fir. The accuracy of snag species 

identification immediately post-wildfire in 2024 was problematic due to the severity of the burn 

in some areas.  

Table 3. Species of trees observed in the overstory (live and dead). 

Species Symbol Scientific Name Common Name 

ABCO Abies concolor white fir 

PIEN Picea engelmannii Engelmann spruce 

PIFL2 Pinus flexilis limber pine 

PIPO Pinus ponderosa ponderosa pine 

PIPU Picea pungens Blue spruce 

POTR5 Populus tremuloides quaking aspen 

PSME Psuedotsuga menziesii Douglas-fir 

QUGA Quercus gambelii Gambel oak 

2TREE  unknown tree* 

*Dead/burned and lacking identifying characteristics 
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Figure 7. Species composition by status across all measurement periods for growing stock trees (>5έ 5.IύΦ 
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Figure 8. {ǇŜŎƛŜǎ ŎƻƳǇƻǎƛǘƛƻƴ ōȅ ǎǘŀǘǳǎ ŀŎǊƻǎǎ ŀƭƭ ƳŜŀǎǳǊŜƳŜƴǘ ǇŜǊƛƻŘǎ ŦƻǊ ǎƴŀƎǎ όҔрέ 5.IύΦ 
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Growing Stock 

Mean height of all living trees increased from 39 feet pretreatment to 45 feet 2 years post-

wildfire (Figure 9). This indicates that taller trees were more likely to have survived the fire, 

while smaller trees were killed. Mean height to live crown also increased, from 14 feet 

pretreatment to 20 feet 2 years post-wildfire. This indicates the wildfire raised the height to live 

crown by killing lower branches.  

 

Figure 9. Mean height and live crown base height for growing stock trees (>5έ 5.IΣ ƭƛǾŜ Ҍ ǎƛŎƪ ǎǘŀǘǳǎύΦ aŜŀƴ ǾŀƭǳŜǎ ǊŜǇǊŜǎŜƴǘ 

averages of plot means for each monitoring status 
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Growing stock mean basal area decreased from 97 ft2/acre pretreatment to 15 ft2/acre 2 years 

post-wildfire (Figure 10). Likewise, mean tree density decreased from 140 trees per acre 

pretreatment, to 18 trees per acre 2 years post-wildfire. Quadratic mean diameter increased 

from 11.3 inches pretreatment to 12.4 inches 2 years 

post-wildfire. These trends are reflective of the 

reduction in growing stock trees following fire, but 

do not indicate any major change in the mean 

diameter of trees remaining.  

 

Figure 10. Mean basal area, mean trees per acre, and quadratic mean diameter for growing stock trees across both 

measurement periods (>5έ 5.IΣ ƭƛǾŜ Ҍ ǎƛŎƪ ǎǘŀǘǳǎύΦ aŜŀƴ ǾŀƭǳŜǎ ǊŜǇǊŜǎŜƴǘ ŀǾŜǊŀƎŜǎ ƻŦ Ǉƭƻǘ ƳŜŀƴǎ ŦƻǊ ŜŀŎƘ ƳƻƴƛǘƻǊƛƴƎ ǎǘŀǘǳǎ 

Snags 

Snag mean basal area increased from 22 ft2/acre pretreatment to 93 ft2/acre 2 years post-

wildfire ς note that this is nearly the inverse of the trend in growing stock basal area (Figure 10, 

Figure 11). Mean snag density increased from 43 trees per acre pretreatment to 150 trees per 

acre 2 years post-wildfire. These jumps show the large amounts of tree fatalities immediately 

post-fire. Quadratic mean snag diameter increased slightly from 9.8 inches pretreatment to 

10.8 inches 2 years post-wildfire.  

Percent Growing Stock Survival 
Post-HPCC wildfire 

19.6% 
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Figure 11. Mean basal area, mean trees per acre, and quadratic mean diameter for snags across both measurement periods 

(>5έ 5.IύΦ aŜŀƴ ǾŀƭǳŜǎ ǊŜǇǊŜǎŜƴǘ ŀǾŜǊŀƎŜǎ ƻŦ Ǉƭƻǘ ƳŜŀƴǎ ŦƻǊ ŜŀŎƘ ƳƻƴƛǘƻǊƛƴƎ ǎǘŀǘǳǎ 

Tree Stand Size Distribution 

The figures below show histograms of the size distribution of growing stock trees and snags by 

DBH class; the inset tables display mean DBH in inches (Figure 12, Figure 13). Mean DBH of 

growing stock trees and snags increased slightly from 2017-2018 to 2024. This shows that the 

severity of the fire in some areas resulted in the deaths of larger trees, which may have 

survived a more moderate fire. This, along with the decrease in live smaller-DBH trees per acre, 

may also suggest that in areas where fire severity was more moderate, larger trees were more 

likely to survive.  
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Figure 12. Histogram showing distribution of growing stock trees by DBH class. The inset table shows mean DBH by monitoring 
period in inches.  

 

Figure 13. Histogram showing distribution of snags by DBH class. The inset table shows mean DBH by monitoring period in 
inches. 
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Damages 

In the 2017-2018 pretreatment monitoring period, 42% of growing stock trees were observed 

with damages. In 2024, 2 years post-wildfire, 88% of growing stock trees had damages. In 2017-

2018, mistletoe was the most common damage recorded for growing stock trees, with 114 

observations; only 4 observations of mistletoe were recorded for growing stock trees in 2024 

(Figure 14, Table 4). This is consistent with published research results describing a reduction in 

mistletoe infection following fire (Conklin & Armstrong, 2005). The second most numerous 

damage recorded in 2017-2018 pretreatment was broom rust, with 35 observations. In 2024 2 

years post-ǿƛƭŘŦƛǊŜΣ ǘƘŜ ǎŜŎƻƴŘ Ƴƻǎǘ ŎƻƳƳƻƴ ǿŀǎ ǿƛǘŎƘŜǎΩ ōǊƻƻƳΣ ǿƛǘƘ мп ƻōǎŜǊǾŀǘƛƻƴǎΦ 

²ƛǘŎƘŜǎΩ ōǊƻƻƳ ƛǎ ŀ ŘŜƴǎŜΣ ŀōƴƻǊƳŀƭ ƎǊƻǿǘƘ ƻŦ ǘǿƛƎǎ ŀƴŘ ǎƘƻƻǘǎ ǘƘŀǘ Ŏŀƴ ōŜ ŎŀǳǎŜŘ ōȅ Ƴŀƴȅ 

types of infection, including mistletoe and broom rusts. 2 years post-fire, the most common 

damage recorded to growing stock trees was fire damage, or char, on the bole.  

 

Figure 14. Percentage of growing stock trees όҔрέ DBH) with observed damages in each monitoring year. 
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Table 4. List of damages observed on growing stock trees across all measurement periods by code and description. Count 
represents the number of observations of each damage type, individual trees may have more than one damage recorded. 

 

In the pretreatment monitoring period, 59% of snags had damages; post-wildfire, 95% of snags 

were damaged. The most common damage recorded for snags in the 2017-2018 pretreatment 

monitoring period was a broken top (Table 5). In 2024, 2 years post wildfire, the most common 

damages were fire scars, followed by an uncharacteristic forked top and broken tops.  
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Figure 15. Percentage of snags όҔрέ DBH)  with observed damages in each monitoring year. 
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Table 5. Counts of damages recorded to dead trees across monitoring periods. 
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Char & Scorch 

Two years post-wildfire, all living trees had evidence of fire on their boles.  Char height (highest 

point of blackened bark) averaged 34 ft (Figure 16). Recall that mean height in 2024 was 45 ft 

and mean live crown base height was 20 ft (Figure 9).  

 

Figure 16. Mean char height for trees measured 2 years post-wildfire. Mean values represent averages of plot means for each 
monitoring status 

Regeneration: Trees & Shrubs 

Mean live tree seedling and sapling density, as well as shrub seedling density, all increased 

substantially from the 2017-2018 pretreatment monitoring period to the 2024 2 year post-

wildfire monitoring period (Figure 17). The density of shrubs of sapling stature, however, 

decreased by a comparable amount. The overstocked pretreatment conditions of the Upper 

Mora CFRP resulted in a sparse understory. The HPCC wildfire opened the canopy and likely 

released nutrients into the soil, allowing for a woody understory to explode with less 

competition from overstory trees. The most numerous tree seedlings and saplings across both 

measurement periods was Gambel oak, quaking aspen, and chokecherry (Figure S28), which 

have been shown to resprout vigorously after wildfire. The dominant shrub seedlings 2 years 

post-wildfire were overwhelmingly creeping barberry. Shrubs of sapling stature were 
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dominated by roundleaf snowberry across both measurement periods. See Supplementary 

Figures for a full breakdown of regeneration densities by species (Figure S28).  

Dead tree seedlings and saplings and dead shrub seedlings decreased from the 2017-2018 

pretreatment measurement period to the 2024 2 year post-wildfire measurement period 

(Figure 18). No dead shrubs of sapling stature were detected across either measurement 

period. The increase in live regeneration is therefore reflective of a replacement of trees and 

shrubs killed by the HPCC wildfire. 

 

Figure 17. Regeneration densities of trees and shrubs in the seedling and saplings classes across all measurement periods.  
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Figure 18. Regeneration densities of dead trees and shrubs in the seedling and sapling classes across all measurement periods. 
No dead shrubs of sapling stature were observed either year.  
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Stand Tables 

Stand tables provide another way to visualize trees in an area. They represent the number of trees per acre in certain diameter 

classes and provide other summary values in a concise format. 

2017-2018 Pretreatment 

Table 6. Stand table of forestland species metrics for the 2017-2018 PreTreatment monitoring period. 
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2024 Post-wildfire 2 years 

Table 7. Stand table of forestland species metrics for the 2024 PostFire2yr measurement period 
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Understory & Forest Floor Component 

Ground & Aerial Cover 

Measurements of ground cover for litter decreased from pretreatment to 2 years post-wildfire 

(Figure 19, Table 8). Concurrently, proportional cover of plant basal, bare soil, rock, and gravel 

increased between these monitoring periods. This shows how the wildfire consumed much 

dead plant material, exposing mineral soil and rock. However, this removal of biomass and the 

resulting increased availability of resources appears to have allowed an increase in the cover of 

herbaceous plants.  

Mean aerial cover of tree regeneration, shrubs, and graminoids stayed relatively steady 

between 2017-2018 and 2024, whereas forb cover nearly doubled; from 12% pretreatment to 

23% 2 years post-fire (Figure 20).  

 

Figure 19. Mean percent ground cover by monitoring status. 



   

 

38 

 

Table 8. Mean percent ground cover by monitoring status. 

 

 

Figure 20. Mean percent aerial cover by monitoring status. 
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Tree Canopy 

2017-2018 canopy measurements cannot be confirmed with less than a 4% error rate due to 

inconsistencies in field calculations. The mean percentage of closed canopy as measured by a 

denisometer decreased slightly from 69% pretreatment to 52% 2 years post-wildfire (Figure 

21). This is consistent with measured tree mortality. Dead branches and tree canopies are 

included in canopy measurements ς this explains why observed closed canopy did not decrease 

more substantially despite high mortality from the HPCC wildfire.  

 

Figure 21. Mean percent closed tree canopy by monitoring status. 

 

Ladder Fuels 

Average biomass of ladder fuels decreased from 280 tons per acre pretreatment to 250 tons 

per acre 2 years post-wildfire (Figure 22, Table 9). For both monitoring periods, the dominant 

component of ladder fuel biomass was live woody fuels at 200 tons per acre pretreatment, but 

this was reduced to 160 tons per acre immediately post-wildfire. The 

presence of dead woody fuels decreased, and live and dead 

herbaceous fuels increased 2 years post-wildfire. This suggests that 

while the HPCC wildfire consumed woody materials this also 

encouraged herbaceous plant growth in the understory.  

Ladder Fuel Types 

HD Herbaceous Dead 

HL Herbaceous Live 

SD Woody Dead 

SL Woody Live 
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Figure 22. Ladder fuels in mean tons per acre by monitoring status. 

Table 9. Ladder fuel average percent cover, height, and biomass for each category and monitoring status 
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Surface Fuels 

Total fine fuels, total wood fuels, and total surface fuels all decreased from the first monitoring period to the next (Table 10). Total 

surface fuels dropped substantially from 38 tons per acre pretreatment, to 12 tons per acre 2 years post-wildfire. 

Table 10. Fuel loads by type and monitoring status 
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Litter and Duff 

Litter and duff fuel loads decreased substantially from 7.4 tons per acre pretreatment, to 1.3 

tons per acre 2 years post-wildfire (Figure 23, Table 10). Likewise, duff fuel loads dropped from 

14 tons per acre to 0.75 tons per acre. Mean litter and duff depth in inches also decreased ς 

this is all consistent with the knowledge that fire consumes surface fuels. The decrease in duff 

especially confirms the high severity of fire that this project experienced. Duff holds more 

moisture and therefore takes more energy to ignite and to fully burn than fine litter.  

 

Figure 23. Mean litter and duff loads by monitoring status. The inset table shows mean litter and duff depths in inches. 

Fine Fuels 

Total fine fuels decreased from the 2017-2018 pretreatment measurement period to the 2024 

2 year post-wildfire measurement period (Figure 24, Table 10). 1-hr fuels decreased from 0.25 

tons per acre pretreatment to 0.094 tons per acre 2 years post-wildfire. 10-hr fuels decreased 

from 1.6 tons per acre to 0.46 tons per acre; 100-hr fuels decreased from 2 tons per acre to 

0.28 tons per acre 2 years post-wildfire. Due to the length of time between the post-wildfire 
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measurement period and the wildfire itself, many of these fine fuels may be from fire-killed 

trees that dropped branches and twigs more recently. 

 

Figure 24. Mean fine fuel loads by monitoring status 

  



   

 

44 

 

Thousand-Hour Fuels 

Rotten 1000-hour fuels decreased from 5 tons per acre pretreatment to 2.1 tons per acre 2 

years post-wildfire (Figure 25, Table 10). Sound 1000-hour fuels loads increased slightly from 

7.3 tons per acre pretreatment to 7.5 tons per acre 2 years post-wildfire. The decrease in rotten 

1000-hour fuels indicates that the HPCC wildfire consumed a large amount of dead and down 

logs, while the steady value of sound fuels suggests that many fire-killed and fire-destabilized 

trees have fallen since the wildfire passed through the area.  

 

 

Figure 25. Mean thousand-hour fuel loads by monitoring status 

While 1000-hour fuels pretreatment were made up of all 5 decay classes, two years post-

wildfire, 1000-hour fuels were placed into decay classes 2 through 5 (Figure 26). Decay class 1 

represents freshly downed 1000-hour fuels with minimal decay. Progressing to decay class 5, 

this represents the most decayed a woody fuel can become before it is considered duff. The 

higher proportion of rotten 1000-hour fuels post-fire may be due to the persistence of rotten 
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fuels through their higher moisture content, which makes them less likely to be consumed by 

wildfire. Sound fuels have a lower moisture content, and therefore ignite more easily.  

 

Figure 26. Proportion of total thousand-hour fuels by decay class and monitoring status 

 

 

 

 

 

 

 


























