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Challenges for Conifers: -

Area burned by fire severity class

* Increasing proportion of high- over time in coniferous biophysical
severity fires (Miller et al. 2009, settings of California.
Miller & Safford 2012, Williams et al. 600
2023).
s
* Increasing high severity patch size %
and distance to seed source (Stevens o “% , .
< Fire Severity
et al. 2017). B Low
Mod
B High I\
* Postfire weather and climate change 200
(Young et al. 2019, Davis et al. 2019). II I
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(Fargione et al. 2021).
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Postfire Conifer Reforestation Planning Tool (PostCRPT)

of Conifer Regen.

www.ReforestationTools.org
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Effects of postﬁre climate and seed availability on postﬁre conifer
regeneration
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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)
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M Fires

| © Demography plots

1,234 postfire plots

* 19 fires that burned 2004 -
2012

60 m? (4.4 m radius)

e 5-yrs postfire

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



Young et al. 2019

a) White fir

b) Yellow pine
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Anomaly: post-fire minimum precipitation (SD)
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* 4-5yrs post fire

e High-severity

e <75 m away from seed source

e <30% slope
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Seed Availability

1. Prefire Basal Area 2. Loss from Fire 3. Postfire Basal Area
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Rethinking Conifer Regen Model

N
o
-
)
(=)
-

Change in odds of regeneration
N ;
\'

Change in odds of regeneration

o
S

1P < 0.001; %= 21.9% 1P <0.001; y* = 6.5%

* Eliminated apparently
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Leave-One-Fire-Out Cross Validated Predictive Performance

All Conifer Abies Pinus
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Marginal Response Curves — All Conifer Model
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Conifer Regeneration Predictions
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Fic. 5. Postfire conifer recruitment scenarios for the 2014 King Fire, under scenarios of variable postfire precipitation and seed
production (Table 1, model C1). Reliability diagram in upper right is based on leave-one-fire-out cross-validation. High and low
postfire precipitation conditions depicted here correspond to mean annual precipitation for mid-century (2040-2069) under the
CNRM-CSMS5 and MIROC-ESM scenarios, respectively. Mean precipitation was based on the period 1981-2010. Relative postfire
seed production scenarios correspond to the 0.1 and 0.9 quantiles of the 5-yr moving average of seed production measured in seed
traps (Fig. 2, Appendix S1: Fig. S2).
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Model Updates In Progress
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Postfire regen data from five additional fires.

* Improvements to underlying predictor variables.
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Out of Sample (Leave One Fire Out) Prediction Accuracy
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Area [kha]

300 Fig. Conifer reforestation need in
P %‘;gi;?]r) " California over time (black dots).
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Fig. Conifer reforestation need in
California over time (black dots).
* High Severity
e HS Patch Size > 250 acres
e Coniferous Forest (BpS)
* <50% probability of natural
conifer regeneration within
plot.
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Fig. Conifer reforestation need in
western Oregon over time (black

dots).

* High Severity

e HS Patch Size > 250 acres

e Coniferous Forest (BpS)
* <50% probability of natural
conifer regeneration within

plot.
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Not Enough Local Seed in Seedbanks to Meet Reforestation Needs
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Not Enough Local Seed in Seedbanks to Meet Reforestation Needs

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