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Project objectives: Meadow Smith 

 Increase the presence of open-grown, large-tree 

ponderosa pine and larch forests.   

 Increase, in the long-term, large-tree forest block 

size...enhance the ability for young tree stands to 

mature and connect with adjacent old growth forests 

creating larger continuous forest blocks. 

 Lower the risks of loss of mature large-tree forests to 

insects, diseases, and lethal fire. 

 Return fire, in the form of prescribed fire as a process of 

forest succession. 

 



Project objectives: Cooney McKay 

 Improve or maintain the general health, resiliency, and 

sustainability of vegetative communities.  

 Reduce the growing risk for insects and chronic 

disease infestation. 

 Reduce forest fuels buildup adjacent to public and 

private lands. 

 Provide a safer environment for the public and 

firefighters should a wildfire occur. 

 Increase the probability of stopping wildfires on NFS 

lands before they burn onto private lands. 

 Provide commercial and personal-use wood products 

for the local communities. 



Monitoring 

 Landscape Fire Modeling 

 Old-growth Trees 

 Fuels 

 Tree Spatial Heterogeneity 

 Bird Community 

 Carnivores 



Fire Modeling: pre-treatment 

Fire type Flame length 



Meadow Smith 

Old-growth trees 

Unit (T/C) Meas OG type 

Trees/acre 

meeting 

min. 

criteria 

(10) 

Live 

BA/acre > 

5” DBH 

(80 

ft/acre) 

OG? 
Snags/ac 

> 9” (6) 

10 (T) 
Pre PSME 15.0 154 Yes 6.8 

Post LAOC 15.0 84 Yes 4.4 

14 (T) 
Pre PSME 12.7 130 Yes 24.7 

Post LAOC 9.3* 54* No 6.7 

19 (T) 
Pre 

PIPO 
13.0 140 Yes 5.3 

Post 12.3 91 Yes 3.0 

*Wind event 



Meadow Smith 

Old-growth trees 

Unit Meas 
Crowning 

index 

Torching 

index 
Fire type 

10 (T) 
Pre M L Surface 

Post L L Surface 

14 (T) 
Pre M H Passive 

Post L H Passive 

19 (T) 
Pre H M Surface 

Post L M Surface 

Unit Meas 
MPB LP 

Haz 

MPB/WP

B PP Haz 

Combo 

MPB Haz 
SBW Haz DFB Haz 

10 (T) 
Pre M M M M M 

Post 0 M M L L 

14 (T) 
Pre M M M H M 

Post 0 L M L L 

19 (T) 
Pre M H H M M 

Post 0 M H M L 

Fire Risk 

Insect Risk 



Cooney McKay Fuels 

Unit Meas 
Dom 

type 

Basal 

area 

(100-200) 

TPA 

(150-300) 

Canopy 

cover 

(50%) 

Snags/ 

acre (6) 

BA wtd 

ave age 

(60-110) 

CM-72 

Pre 

PSME-

PIPO-

LAOC 

138 401 47 16  117 

Post 

PIPO-

LAOC-

PSME 

95 267 32 10.7 122 

Unit Meas Crowning index Torching index Fire type 

Combined 

beetle 

hazard 

CM-72 
Pre 46 0 Passive H 

Post 61 506 Surface H 
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Pre-Wildfire Live Trees  
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Pre-Restoration Live Trees 
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Post-Wildfire Live Trees  
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Post-Restoration Live Trees 

Tree spatial heterogeneity 

From: Larson et al. 2012. Effects of restoration thinning on spatial heterogeneity in mixed-conifer forest.  

Can. J. For. Res. 42:1-13. 



Tree spatial heterogeneity 

Results: 

Post-treatment v. Reference comparison: 

 Treatments restored global spatial patterns 

similar to reference conditions. (mean across 

plot) 

 Thinning restored local spatial patterns: a mosaic 

of openings, tree clumps and widely spaced 

trees comparable with reference conditions. (site 

variability) 

 

 

 
From Larson et al. 2012 



Tree spatial heterogeneity 

Conclusions:  

 Thinning can restore spatial aspects of old-growth 

structure in mixed-conifer forests if sufficient pre-

suppression trees remain. 

 Spatial patterns may not be restored if treatments 

retain too many small-diameter trees or if post-

suppression trees have grown to relatively large sizes 

and are retained during treatment due to arbitrary 

diameter limits (i.e. Green et al.). 

 If most pre-suppression trees have died or been 

removed by past logging, spatial information will be 

required in desired conditions, prescriptions, and 

marking guidelines.  

 From Larson et al. 2012 



Bird community 

 No significant change in bird community 

composition… probably reflects forest is 

functionally unchanged. 

 The resulting bird community indicates the 

restoration activity created something akin to an 

impoverished version of what the forests 

harbored prior to treatment. 

 Treatment units may have been too small, and 

changes may have been apparent if they were 

larger.  

 Two years may not have been long enough after 

treatment to see an effect. 

 

From: Hutto et al. 2014. A bird’s-eye view of forest restoration: Do changes reflect success?   



Carnivores 

Survey effort 



Carnivores 
 Lynx and wolverine unlikely to use much of project 

area because of lower elevation and forest types. 

 Several species (wolves, marten, and mountain lions) 

continued to use the project area post-treatment. 

 Difficult to draw conclusions about effects of 

treatments on species with large home ranges, 

especially when units are small. 

 If bait stations were placed in treatment units, would 

likely draw carnivores from outside of units because 

of their small size. 

 



Were Project Objectives Met? 

Increase the presence of open-grown, large-

tree ponderosa pine and larch forests.   

 Trees: stand level plot measurements show 

old-growth ponderosa pine and larch were 

maintained and the shade-tolerant species 

were removed, resulting in “open-grown”.  

 Spatial heterogeneity: the distribution of the 

remaining trees was similar to reference 

conditions. 

 Understory: ?  

 



Increase, in the long-term, large-tree forest 

block size.  

 Need data from adjacent stands. 

 ? 

 

Return fire, in the form of prescribed fire, 

as a process of forest succession. 

 Prescribed fire was conducted. 

 Repeat burn in future years? 

 



Lower the risks of loss of mature large-tree 

forests to insects, diseases, and lethal fire. 

 
 Douglas fir beetle and spruce budworm hazard 

reduced, pine beetle hazard still moderate. 

 Fire crowning hazard decreased (3/3 units), 

torching index unchanged. 

 Fire type was surface or passive crown prior to 

treatment, unchanged after. 

 Flame lengths mostly < 4 ft prior, unchanged 

after. 

 Diseases? 



Project objectives: Cooney McKay 
 Improve or maintain the general health, resiliency, and 

sustainability of vegetative communities: ?  

 Reduce the growing risk for insects and chronic 

disease infestation: Beetle hazard unchanged (high) 

 Reduce forest fuels buildup adjacent to public and 

private lands: ? 

 Provide a safer environment for the public and 

firefighters should a wildfire occur: fire type reduced to 

“surface” 

 Increase the probability of stopping wildfires on NFS 

lands before they burn onto private lands: fire type 

reduced to “surface” 

 Provide commercial and personal-use wood products 

for the local communities: ? 



Trade-Offs 

Resource Effect Reason 

Landscape fire behavior 
0 

Fire type and flame length were low to begin with, 

unchanged 

Within-stand fire behavior 
0/+ 

Crowning risk decreased, torching risk and fire type 

unchanged (some still high) 

Old-growth trees 
+? 

Expected that remaining large trees will be 

“released” 

Beetle hazard 
0/+ 

Douglas fir and spruce budworm decreased, pine 

beetle still moderate 

Stand structure 

(heterogeneity) 
+ 

Spatial heterogeneity resembles reference condition 

old-growth stands. 

Understory ? Could analyze plot data 

Birds 
-/0? 

Within first 2 years, no significant change in bird 

community toward old-growth species 

Carnivores 0 Habitat not changed for most (e.g. lynx, wolves) 

Economics ? ? 

Overall +/0?   



Management Recommendations 

 Be explicit about Purpose and Need statements. Make 

consistent with prescriptions. 

 Be clear about desired stand conditions, what you are 

restoring to, and why you are restoring to those 

conditions. 

 If fuel management and fire behavior are primary 

objectives, include quantifiable fire behavior model 

targets in the NEPA document. 

 Acknowledge likely trade-offs to wildlife, if expected, in 

the NEPA document. How long? 

 Compare the resulting stands to reference and control 

conditions. 

 

 

 



Management Recommendations 
(Spatial Heterogeneity) 

 Managers should deliberately address spatial 

pattern in restoration treatment objectives, 

prescriptions. 

 Managers should not be compelled to target an 

average or minimum definition of old-growth 

structure with restoration treatments.  

 Spatial reference conditions can be used to 

develop restoration targets, as they are an 

expression of intact pattern–process 

relationships. 

From Larson et al. 2012 



Management Questions 

 Were insect resilience goals met. Were there 

quantifiable goals? 

 Birds: Review why no functional change. 

Should monitoring be repeated again in year 5 

or 10? 

 Can canopy cover goals be met when fuels/fire 

are primary objective? Should they be? 

 Review treatment sizes to reach functional 

goals. 

 

 


