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Methods
Adaptations for partial and missing data 

	Twelve plots were missing partial pre-fire or immediate post-fire measurements for one or more forest strata. As possible, we used alternative, co-occurring data to supplement missing measurements (or excluded the plots from analyses relating to the missing measurements; n=3).  Nine plots were missing post-fire vegetation data and so we compared pre-fire and post-fire transect photos to estimate the percent change in seedling, shrub, grass, and forb cover (Birch et al., 2023). Three plots were missing all or some post-fire measurements and were excluded from any analyses relying on those missing measurements. Finally, four plots located in the ForestGEO Yosemite Forest Dynamics Plot had higher resolution co-occurring pre- and post-fire measurements of forest and fuel structure and so we used these alternative measurements (Cansler et al., 2019; Lutz et al., 2017)

Post-wildfire fuel dynamics
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Table S1 Allometric equations used to estimate living tree biomass for species present in our study sites, California, USA. Where biomass is calculated as: ln(biomass(kg)) = β0 + β1×ln(diameter at breast height [DBH], cm) (Chojnacky et al., 2013; Miles, 2009). 
	Species
	β0
	β1
	Source(s)

	Abies concolor
	-3.1774
	2.6426
	Chojnacky et al. 2014

	Abies magnifica
	-3.1774
	2.6426
	Chojnacky et al. 2014

	Calocedrus decurrens
	-2.7765
	2.4195
	Chojnacky et al. 2014

	Cornus nuttallii
	-2.2118
	2.4133
	Chojnacky et al. 2014

	Pinus contorta
	-2.6177
	2.4638
	Chojnacky et al. 2014

	Pinus jeffreyi
	-2.6177
	2.4638
	Chojnacky et al. 2014

	Pinus lambertiana
	-2.6177
	2.4638
	Chojnacky et al. 2014

	Pinus monticola
	-2.6177
	2.4638
	Chojnacky et al. 2014

	Pinus ponderosa
	-2.6177
	2.4638
	Chojnacky et al. 2014

	Pinus sabiniana
	-2.6177
	2.4638
	Chojnacky et al. 2014; Miles 2009

	Pseudotsuga menziesii var. menziesii 
	-2.4623
	2.4852
	Chojnacky et al. 2014

	Salix spp.
	-2.4441
	2.4561
	Chojnacky et al. 2014

	Sequoiadendron giganteum
	-2.7765
	2.4195
	Chojnacky et al. 2014

	Quercus chrysolepis
	-2.2198
	2.4410
	Chojnacky et al. 2014

	Quercus kelloggii
	-2.0705
	2.4410
	Chojnacky et al. 2014

	Quercus garryana var. breweri
	-2.0705
	2.4410
	Chojnacky et al. 2014; Miles 2009


We excluded six plots from calculations involving live overstory basal area, biomass, and total ecosystem biomass because they had Sequoia giganteum > 200 cm DBH and could not be accurately measured due to buttressing. 

Table S2 Component parameters we used to estimate biomass (kg) for the live foliage, bark, stem wood, and coarse roots for all pole and overstory trees.  Biomass components are calculated as: biomass(kg) = exp(β0 + β1×ln(diameter at breast height, cm) (Jenkins et al., 2003).
	Species
	Foliage
	Bark
	Stem
	Roots

	
	β0
	β1
	β0
	β1
	β0
	β1
	β0
	β1

	Abies concolor
	-2.9584
	4.4766
	-2.098
	-1.1432
	-0.3737
	-1.8055
	-1.5619
	0.6614

	Abies magnifica
	-2.9584
	4.4766
	-2.098
	-1.1432
	-0.3737
	-1.8055
	-1.5619
	0.6614

	Acer macrophyllum
	-4.0813
	5.8816
	-2.0129
	-1.6805
	-0.3065
	-5.424
	-1.6911
	0.816

	Aesculus californica
	-4.0813
	5.8816
	-2.0129
	-1.6805
	-0.3065
	-5.424
	-1.6911
	0.816

	Arbutus menziesii
	-4.0813
	5.8816
	-2.0129
	-1.6805
	-0.3065
	-5.424
	-1.6911
	0.816

	Calocedrus decurrens
	-2.9584
	4.4766
	-2.098
	-1.1432
	-0.3737
	-1.8055
	-1.5619
	0.6614

	Cornus nuttallii
	-4.0813
	5.8816
	-2.0129
	-1.6805
	-0.3065
	-5.424
	-1.6911
	0.816

	Juniperus californica*
	-2.9584
	4.4766
	-2.098
	-1.1432
	-0.3737
	-1.8055
	-1.5619
	0.6614

	Notholithocarpus densiflorus
	-4.0813
	5.8816
	-2.0129
	-1.6805
	-0.3065
	-5.424
	-1.6911
	0.816

	Pinus attenuata
	-2.9584
	4.4766
	-2.098
	-1.1432
	-0.3737
	-1.8055
	-1.5619
	0.6614

	Pinus contorta
	-2.9584
	4.4766
	-2.098
	-1.1432
	-0.3737
	-1.8055
	-1.5619
	0.6614

	Pinus jeffreyi
	-2.9584
	4.4766
	-2.098
	-1.1432
	-0.3737
	-1.8055
	-1.5619
	0.6614

	Pinus lambertiana
	-2.9584
	4.4766
	-2.098
	-1.1432
	-0.3737
	-1.8055
	-1.5619
	0.6614

	Pinus ponderosa
	-2.9584
	4.4766
	-2.098
	-1.1432
	-0.3737
	-1.8055
	-1.5619
	0.6614

	Pinus sabiniana
	-2.9584
	4.4766
	-2.098
	-1.1432
	-0.3737
	-1.8055
	-1.5619
	0.6614

	Pseudotsuga menziesii var. menziesii
	-2.9584
	4.4766
	-2.098
	-1.1432
	-0.3737
	-1.8055
	-1.5619
	0.6614

	Quercus chrysolepis
	-4.0813
	5.8816
	-2.0129
	-1.6805
	-0.3065
	-5.424
	-1.6911
	0.816

	Quercus garryana var. breweri*
	-4.0813
	5.8816
	-2.0129
	-1.6805
	-0.3065
	-5.424
	-1.6911
	0.816

	Quercus kelloggii
	-4.0813
	5.8816
	-2.0129
	-1.6805
	-0.3065
	-5.424
	-1.6911
	0.816

	Sequoiadendron giganteum
	-2.9584
	4.4766
	-2.098
	-1.1432
	-0.3737
	-1.8055
	-1.5619
	0.6614


*Wood specific gravity used to match species to genus-level allometric equations
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Table S3 Species-specific density conversion factors used to convert live biomass to estimated biomass of standing snags, by decay classification (Harmon et al., 2008).
	
	
	
	
	
	

	Species
	Class 1 
(%)
	Class 2 
(%)
	Cass 3
 (g cm3)
	Class 4 
(g cm3)
	Class 5 
(g cm3)

	Abies concolor
	0.92
	0.86
	0.29
	0.22
	0.17

	Abies magnifica
	1.00
	0.93
	0.15
	0.14
	0.08

	Acer macrophyllum
	0.94
	0.70
	0.28
	0.17
	0.13

	Aesculus californica
	0.94
	0.73
	0.32
	0.21
	0.15

	Arbutus menziesii
	0.94
	0.73
	0.32
	0.21
	0.15

	Calocedrus decurrens
	1.00
	0.85
	0.29
	0.30
	0.30

	Cornus nuttallii
	0.94
	0.73
	0.32
	0.21
	0.15

	Juniperus californica
	0.95
	0.82
	0.25
	0.16
	0.14

	Notholithocarpus densiflorus
	0.94
	0.73
	0.32
	0.21
	0.15

	Pinus attenuata
	0.91
	0.82
	0.27
	0.16
	0.17

	Pinus contorta
	0.97
	0.95
	0.27
	0.16
	0.16

	Pinus jeffreyi
	0.86
	0.83
	0.21
	0.20
	0.17

	Pinus lambertiana
	0.99
	0.76
	0.26
	0.26
	0.19

	Pinus ponderosa
	0.96
	0.91
	0.34
	0.24
	0.20

	Pinus sabiniana
	0.91
	0.82
	0.27
	0.16
	0.17

	Pseudotsuga menziesii var. menziesii
	0.85
	0.72
	0.21
	0.26
	0.19

	Quercus chrysolepis
	0.98
	0.77
	0.38
	0.24
	0.24

	Quercus kelloggii
	0.98
	0.77
	0.38
	0.24
	0.24

	Quercus garryana var. breweri
	0.98
	0.77
	0.38
	0.24
	t0.24

	Sequoiadendron giganteum
	0.95
	0.82
	0.25
	0.16
	0.14



Table S4 The LANDFIRE Biophysical Setting (BPS) classification (LANDFIRE, 2020) and the number (N) of Fire Behavior Assessment Team (FBAT) and Wieslander Vegetation Type Mapping dataset (Kelly et al., 2005; Kelly et al., 2008) plots within each category in California, USA.
	BPS classification
	FBAT plots (N)
	VTM plots (N)

	Mediterranean California Dry-Mesic Mixed Conifer Forest and Woodland
	7
	104

	Mediterranean California Mesic Mixed Conifer Forest and Woodland
	5
	17

	Mediterranean California Dry-Mesic Mixed Conifer Forest and Woodland
	13
	612

	Mediterranean California Mesic Mixed Conifer Forest and Woodland
	30
	939

	California Montane Jeffrey Pine (-Ponderosa Pine) Woodland
	39
	612

	Mediterranean California Mixed Evergreen Forest-Interior
	5
	70




Table S5 The proportion of decay classes (sensu Lutz et al., 2021) recorded for standing dead trees pre-fire, post-fire, and at remeasurement in California, USA.
	Decay class
	Pre-fire
	Post-fire
	Remeasurement

	  1*
	87.1
	99.0
	82.6

	2
	4.8
	0.4
	12.7

	3
	4.2
	0.1
	3.3

	4
	0.5
	0.0
	0.1

	5
	2.9
	0.3
	0.0


*Decay classes not recorded in the field are assumed to be of class 1. 

Table S6 Estimates of mean and maximum C emissions (Mg ha-1) under differing RdNBR severity classes (Miller and Thode, 2007) in California, USA. Percent consumption estimated using data from Birch et al. (2023, their table 4) and Becker and Lutz (2023) and consumed fuels multiplied by 0.5 to estimate C consumed (Martin et al., 2018). 
	Fuel class
	Unchanged
	Low
	Moderate
	High

	
	Mean
	Max
	Mean
	Max
	Mean
	Max
	Mean
	Max

	Tree foliage*
	0.0
	0.0
	1.2
	5.1
	1.7
	8.6
	4.3
	21.5

	Snags*
	18.0
	119.9
	18.0
	119.9
	18.0
	119.9
	18.0
	119.9

	Seedling
	0.3
	7.4
	0.2
	6.5
	0.3
	8.7
	0.7
	16.9

	Shrubs
	1.7
	40.0
	1.6
	36.6
	1.8
	42.3
	2.3
	53.8

	Grass
	0.0
	1.4
	0.0
	1.3
	0.0
	1.4
	0.0
	1.5

	Forb
	0.1
	7.6
	0.1
	7.7
	0.1
	9.0
	0.0
	6.0

	1000-h
	12.3
	154.7
	12.5
	157.2
	14.3
	179.7
	18.1
	227.1

	100-h
	1.2
	9.1
	1.4
	10.8
	1.3
	10.3
	1.6
	12.4

	10-h
	1.6
	8.9
	1.6
	9.1
	1.8
	10.0
	2.1
	12.0

	1-h
	0.0
	0.1
	0.2
	1.4
	0.2
	1.2
	0.3
	1.7

	Litter
	4.5
	19.5
	6.0
	26.2
	6.2
	27.2
	5.6
	24.5

	Duff
	8.8
	30.5
	12.7
	44.2
	15.4
	53.8
	14.0
	49.06

	Total
	48.5
	NA
	55.5
	NA
	61.1
	NA
	67.0
	NA


*Plots with Sequoia giganteum excluded from estimations
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Figure S1 Cumulative distribution of relative delta normalized burn ratio (RdNBR) values for all Fire Behavior Assessment (FBAT) plots 2005 – 2020 and for in all fires (>400 ha) in the Sierra Nevada and Klamath Mountain ecoregions, California, USA (Miles and Goudey, 1997).  Higher (lower) RdNBR values are associated with more (less) severe fire effects. All fire perimeters and RdNBR were sourced from the Monitoring Trends in Burn Severity (Monitoring Trends in Burn Severity, 2023) program for the period 2005 – 2020. 

[image: ]
Figure S2 Standardized Precipitation-Evapotranspiration Index (SPEI) values averaged over the 12-month periods before (negative year values) and after (positive year values) the year of burn (‘Year 0’)in plots in California, USA. Values of SPEI <0 (>0) indicate drought (mesic) conditions.
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Figure S3 Nonmetric multidimensional scaling (NMDS) ordination representing community dissimilarity in trees per hectare, by size class, between the pre-fire establishment plots, the burned and control plots at the time of remeasurement, and the historical Wieslander plots from the 1920s – 1930s (Kelly et al., 2005; Kelly et al., 2008) which represent a condition more similar to but potentially still departed from the natural range of variability (NRV) in California mixed-conifer forests. Ellipses represent 95% confidence intervals for group centroids. Vectors indicate significant correlations (P < 0.001) between the size of trees and ordination space. 


[image: ]
Figure S4 Mean ± 1 SE change in basal area (%) by tree species, between pre-fire and remeasurement for burned and unburned control forests in California, USA. Yellow pine grouping include both Pinus ponderosa and Pinus jeffreyii, due to hybridization. 
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Figure S5 Partial effects plots with 95% confidence intervals (blue-shading) for change in shrub and seedling fuels (Mg ha-1; a-d) and grass and forb fuels (Mg ha-1; e-h) between postfire and remeasurement in California, USA. (a, e,) Time since fire. (b, f) Fire energy (MJ). (c, g) Relative delta normalized burn ratio (RdNBR). (d, h) Percent canopy affected (%). Values above (below) ‘0’ on the y-axis indicate greater (lower) fuel mass at the time of remeasurement, relative to relative to pre-fire.
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Figure S6 The positive, linear relationship with 95% confidence intervals (blue-shading) between the pre-fire proportion of aboveground ecosystem C in potential fuels and the relative delta normalized burn ratio (RdNBR) in California, USA. 
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