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Area burned by fire severity class 
over time in coniferous biophysical 
settings of California. 

Challenges for Conifers:

• Increasing proportion of high-
severity fires (Miller et al. 2009, 
Miller & Safford 2012, Williams et al. 
2023).

• Increasing high severity patch size 
and distance to seed source (Stevens 
et al. 2017).

• Postfire weather and climate change 
(Young et al. 2019, Davis et al. 2019).

• Limited reforestation resources 
(Fargione et al. 2021).



Postfire Conifer Reforestation Planning Tool (PostCRPT)
www.ReforestationTools.org

Predicted Probability 
of Conifer Regen.

Leave-One-Fire-Out 
Prediction Accuracy
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Goals:
• Synthesize spatial and temporal predictors 

of postfire conifer regeneration into a 
broadly applicable model

• Taxon-specific predictions

• User-friendly tool to prioritize areas for 
postfire plantings



Data
(Stewart et al. 2021)

1,234 postfire plots
• 19 fires that burned 2004 - 

2012
• 60 m2 (4.4 m radius)
• 5-yrs postfire

12 Demography plots
• 216 seed fall traps (.25-m2) 
• 1999 - 2017



Young et al. 2019

• N = 531
• 4-5 yrs post fire
• High-severity
• < 75 m away from seed source

• < 30% slope
• USFS land
• No management



Shive et al. 2018



Shive et al. 2018



Seed Availability
1. Prefire Basal Area 2. Loss from Fire 3. Postfire Basal Area

4. Seed Production 5. Seed Dispersal 6. Iterate over Taxa



Rethinking Conifer Regen Model

• Eliminated apparently 
overfit relationships
• Used only 5-yr postfire 

data
• Shape-constrained 

additive models

• Revised seed availability 
models
• Tree loss from fire
• Seed production

• Postfire climate

• Taxon-specific models



All Conifer Abies Pinus

Leave-One-Fire-Out Cross Validated Predictive Performance

AUC = 0.77 AUC = 0.87 AUC = 0.64



Marginal Response Curves – All Conifer Model



Conifer Regeneration Predictions





Model Updates In Progress • Postfire regen data from five additional fires.
• Improvements to underlying predictor variables.
• Improved OOS predictive performance.
• Batch processed all fires
 

Seed Availability [g/m2/yr]       

Vernal Equinox Total 
Insolation [Wh/m2/day]

RdNBR Precip. 1-5 yrs postfire [mm/yr]

Slope [°]

p < 0.005
Χ2/Σ(Χ2) = 0.03

p < 10-9

Χ2/Σ(Χ2) = 0.53
p < 10-9

Χ2/Σ(Χ2) = 0.13

p < 0.05
Χ2/Σ(Χ2) = 0.03

p < 10-9

Χ2/Σ(Χ2) = 0.28

N. Plots: 1,533
N. Fires: 24

Climate Domain
(3-d convex hull 
MAT, MAP, TD)

Regen Plot
New Regen Plot

Seed Zones



Out of Sample (Leave One Fire Out) Prediction Accuracy

Area Under ROC Curve: 0.803
Classification Error Rate: 0.277

N. Plots: 1,533
N. Fires: 24

Climate Domain
(3-d convex hull 
MAT, MAP, TD)

Regen Plot
New Regen Plot

Seed Zones



Fig. Conifer reforestation need in 
California over time (black dots). 
• High Severity
• Coniferous Forest (BpS)
• < 50% probability of natural 

conifer regeneration within 
plot.

2020 - 2021



Fig. Conifer reforestation need in 
California over time (black dots). 
• High Severity 

• HS Patch Size > 250 acres
• Coniferous Forest (BpS)
• < 50% probability of natural 

conifer regeneration within 
plot.



Western Oregon Reforestation Need Fig. Conifer reforestation need in 
western Oregon over time (black 
dots). 
• High Severity 

• HS Patch Size > 250 acres
• Coniferous Forest (BpS)
• < 50% probability of natural 

conifer regeneration within 
plot.

1991-2020



Not Enough Local Seed in Seedbanks to Meet Reforestation Needs

2020 - 2021



Not Enough Local Seed in Seedbanks to Meet Reforestation Needs

2020 - 2021

2050

… and local seeds are no longer well adapted to the climate. 



Not Enough Local Seed in Seedbanks to Meet Reforestation Needs

2020 - 2021

www.ReforestationTools.org



Thank you!
Kristen Shive
Hugh Safford
Phil van Mantgem
Micah Wright
Derek Young
Kevin Welch
Adrian Das
Jim Thorne
Steve Ostoja
Bill Kuhn
Marcel Safford
Nicole Molinari

Michelle Coppoletta
Alison Paulson
Gabrielle Bohlman

CAL FIRE
USGS
USFS

www.ReforestationTools.org
Contact:
JoeStewart@UCDavis.edu


