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Image S1: Common herbivores found at Palomar College study site using camera traps. (a) Greater roadrunner (Geococcyx californianus). (b–d) Brush rabbits (Sylvilagus bachmani); panels (b) and (c) show the exclosures in the foreground, demonstrating that rabbits could not access exclosed areas. (e) California towhee (Melozone crissalis). (f) Group of California quail (Callipepla californica). (g) California deer mouse (Peromyscus californicus). All images were captured using Stealth Cam Browtine 14MP Trail Cameras and species of herbivores were identified with iNaturalist.
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Table S1: (A) Mean values of smallest burned twig diameter (mm), plot aspect (degrees), and percent invasive plant cover in 2022 for each treatment group. Burned twig diameter serves as a proxy for fire intensity, aspect reflects slope orientation, and percent invaded was calculated from 100-meter line transects (1-meter intervals) conducted upon plot establishment, with species identified as native or invasive and summed to estimate the proportion of invasive cover. (B) summarizes key inferential statistics, including results of a Welch two-sample t-test comparing twig diameter between moderate and severe burn plots, a one-way ANOVA testing differences in plot aspect among all three treatments, and post-hoc Tukey HSD comparisons. A linear regression assessing the relationship between plot aspect and twig diameter is also included.
A.
	Variable
	Moderate Burn
	Severe Burn
	Unburned

	Mean Twig Diameter (mm)
	5.96 **
	11.25 **
	NA

	Mean Plot Aspect (°)
	198.20†
	126.56†
	214.81†

	
	
	
	
	

	
	
	
	
	

	Percent Invaded (Postfire 2022)
	76% ‡
	2% ‡
	1% ‡
	



B.
	 
	Result

	Twig Diameter (Moderate vs. Severe)
	Welch's t = -3.68, df = 17.82, p = 0.002 **

	Aspect ANOVA
	F(2, 33) = 8.42, p = 0.001 **

	Aspect Tukey HSD
	Severe – Moderate: Δ = -71.63°, p = 0.010 *

	
	Severe – Unburned: Δ = 88.24°, p = 0.001 **

	
	Unburned – Moderate: Δ = 16.61°, p = 0.749 ns

	Regression (Twig Diameter ~ Aspect)
	Slope = -0.069, p = 0.001 ** (95% CI: [-0.107, -0.030])


Significance codes: *p < 0.05, ** p < 0.01, † Included in significant ANOVA and Tukey HSD comparisons, ‡ Percent invasion derived from 100-point line transects
Table S2: Results of a Type III ANOVA testing the effects of fire severity, experimental drought, water year (10/2023-10/2024), and their interactions on profile volumetric water content. Significant effects Asterisks denote significance levels (p < 0.05 *, p < 0.01 **, p < 0.001 **).
	Fixed Effect
	Df
	Sum Sq
	F value
	p

	Fire_Severity
	2
	32
	1.22
	0.296

	Drought
	1
	57
	4.28
	0.039*

	Water_Year
	1
	1
	0.06
	0.804

	Fire_Severity × Drought
	2
	23
	0.87
	0.419

	Fire_Severity × Water_Year
	2
	32
	1.22
	0.297

	Drought × Water_Year
	1
	57
	4.29
	0.039*

	Fire_Severity × Drought × Water_Year
	2
	23
	0.87
	0.419

	Residuals 
	38484
	2904
	
	





Table S3: Type III ANOVA testing the effects of burn treatment, drought and year on evergreen shrub cover. Significant effects are indicated by asterisks (p < 0.05 *, p < 0.01 **, p < 0.001 ***).
	Source of variation
	df
	Sum Sq
	F value
	p-value

	(Intercept)
	1
	84180
	1138.59
	< 2e-16 ***

	Year
	4
	53333
	180.34
	< 2e-16 ***

	Drought
	1
	3
	0.04
	0.8388

	Burn treatment × Year
	8
	45304
	76.6
	< 2e-16 ***

	Year × Drought
	4
	356
	1.2
	0.3117

	Residuals
	160
	11829
	
	





Table S4: Tukey-adjusted planned pairwise comparisons of evergreen shrub cover among burn treatments and year (2020-2024).Year 2020 represent pre-fire conditions, 2021 was the first year following fire, and 2022-2024 reflect subsequent recovery. These planned contrasts indicate no differences in prefire (2020) evergreen cover among burn treatments. Following the fire (2021), both moderate and severe burn plots experienced significant declines in cover compared to pre-fire levels (p<0.001***), while unburned plots remained stable. Differences in recovery between burn treatments became apparent starting in 2022, with severe burn plots showing consistently lower cover than moderate burn plots (2022-2024, p <0.001***) Significant effects Asterisks denote significance levels (p < 0.05 *, p < 0.01 **, p < 0.001 **). 
	Contrast
	Estimate
	SE
	df
	t ratio
	p-value

	Moderate Burn 2020 - Severe Burn 2020
	-3.281
	3.56
	150
	-0.921
	0.999

	Moderate Burn 2020 - Unburned 2020
	-1.78
	3.56
	150
	-0.5
	1

	Severe Burn 2020 - Unburned 2020
	1.501
	3.56
	150
	0.421
	1

	Moderate Burn 2021 - Moderate Burn 2020
	92.621
	3.56
	150
	26.002
	<0.001 ***

	Severe Burn 2021 - Severe Burn 2020
	86.571
	3.56
	150
	24.304
	<0.001 ***

	Moderate Burn 2021 - Severe Burn 2021
	-9.331
	3.56
	150
	-2.62
	0.366

	Severe Burn 2022 - Moderate Burn 2022
	-19.501
	3.56
	150
	-5.475
	<0.001 ***

	Severe Burn 2023 - Moderate Burn 2023
	-49.971
	3.56
	150
	-14.029
	<0.001 ***

	Severe Burn 2024 - Moderate Burn 2024
	-49.236
	3.56
	150
	-13.822
	<0.001 ***

	Unburned 2024 - Unburned 2020
	4.879
	3.56
	150
	1.37
	0.989























Table S5: (A) Effects of year, burn treatment, and drought on total seedling cohort abundance from 2022 to 2024. Type III Analysis of Deviance (LR χ²  tests) for main effects and interactions are shown. (B) Tukey-adjusted pairwise comparisons of year on seedling counts (post-hoc contrasts. Significant effects Asterisks denote significance levels (p < 0.05 *, p < 0.01 **, p < 0.001 ***).
A.
	 Effect
	LR Chisq
	df
	Pr(>Chisq)

	Year
	14.678
	2
	<0.001*** 

	Drought
	0.047
	1
	0.827

	Fire_Severity
	16.517
	1
	<0.001*** 

	Year × Drought
	1.925
	2
	0.382

	Year ×  Fire_Severity
	0.263
	2
	0.877

	Drought x  Fire_Severity
	0.439
	1
	0.508

	Year x Drought x  Fire_Severity
	1.623
	2
	0.444



B.
	Contrast
	Estimate
	SE
	df
	z-ratio
	p-value

	Year 2022 – 2023
	2.490
	0.557
	Inf
	4.471
	<0.001*** 

	Year 2022 – 2024
	2.809
	0.601
	Inf
	4.674
	<0.001*** 

	Year 2023 – 2024
	0.319
	0.796
	Inf
	0.401
	0.9154









Table S6: Results from a generalized linear mixed model (GLMM) analyzing seedling survival transitions (survived to next year) in relation to burn treatment (Moderate vs. Severe Burn), drought treatment (Ambient vs. Drought), and next-year (2023 and 2024), including their interactions. Chi-square statistics (χ²), degrees of freedom (Df), and p-values for each fixed effect based on Type III Wald chi-square tests. Significant effects Asterisks denote significance levels (p < 0.05 *, p < 0.01 **, p < 0.001 ***).
	Effect
	Chi-square (Chisq)
	df
	p-value

	(Intercept)
	11.400
	1
	<0.001***

	Fire_Severity
	1.495
	1
	0.221

	Drought
	0.778
	1
	0.378

	Next_Year
	25.075
	1
	<0.001***

	Fire_Severity × Drought
	0.001
	1
	0.981

	Fire_Severity × Next_Year
	0.001
	1
	0.509

	Drought × Next_Year
	1.274
	1
	0.259

	Fire_Severity × Drought × Next_Year
	0.424
	1
	0.515










Table S7: Summary statistics (mean ± standard error) for variables used in structural equation model. Fire severity values represents the mean smallest burned twig per plot measured in 2020 (z-scored).  Invasive cover is the initial percentage of the 1x1m2 plot covered by invasive species in 2022. Total cover is the total plant cover in 2022 (1x1m2). Seedling abundance is the number of seedlings per 1x1m2 plot in 2022. Seedling survival is the proportion of seedlings surviving from 2022 to 2023 (1x1m2). 

	Variable
	Moderate Burn
	Severe Burn

	Fire Severity
	-0.60 ± 0.28
	0.60 ± 0.17

	Invasive Cover 
	24.75 ± 9.24
	0.00 ± 0.00

	Total Cover
	137.67 ± 17.42
	93.83 ± 9.73

	# of Seedlings (Abundance) 
	5.67 ± 1.83
	25.17 ± 3.89

	Seedling Survival 
	0.14 ± 0.058
	0.41 ± 0.061



Table S8: Standardized path coefficients, standard errors, and p-values from the structural equation model (SEM) examining the direct, indirect, and total effects of fire severity on invasive plant cover, seedling abundance, and seedling survival in 2022. Fire severity was modeled as a standardized index of burned twig diameter. The table includes direct effects between variables, as well as calculated indirect and total effects. Significant effects Asterisks denote significance levels (p <0.1 .,  p < 0.05 *, p < 0.01 **, p < 0.001 ***).
	Pathway
	Effect Type
	Standardized Estimate (Std)
	Standard Error
	p-value

	Fire Severity → Invasive Cover
	Direct
	–0.535
	0.282
	0.002**

	Fire Severity → Seedling Abundance
	Direct
	0.214
	2.659
	0.258

	Invasive Cover → Seedling Abundance
	Direct
	–0.483
	1.624
	0.010*

	Fire Severity → Seedling Survival
	Direct
	0.100
	0.056
	0.668

	Invasive Cover → Seedling Survival
	Direct
	–0.217
	0.034
	0.349

	Fire Severity → Seedling Abundance (via Invasive Cover)
	Indirect
	0.259
	0.130
	0.050*

	Fire Severity → Seedling Survival (via Invasive Cover)
	Indirect
	0.028
	0.031
	0.370

	Fire Severity → Seedling Abundance (Total: Direct + Indirect)
	Total
	0.472
	0.181
	0.009*

	Fire Severity → Seedling Survival (Total: Direct + Indirect)
	Total
	0.216
	0.048
	0.279




Table S9: ANOVA results examining the effects of year, herbivore exclosure, drought, invasion and fire severity (BurnTreat) and their interactions on total seedlings. Significant effects Asterisks denote significance levels ( p < 0.05 *, p < 0.01 **, p < 0.001 ***).
	Effect
	Sum Sq
	Df
	F value
	Pr(>F)

	Year
	6.826
	1
	1.942
	0.167

	Fire_Severity
	43.648
	1
	12.42
	<0.001***

	Exclosure
	94.636
	1
	26.93
	<0.001***

	Drought
	1.324
	1
	0.377
	0.541

	Invasive_Cover
	7.663
	1
	2.181
	0.144

	Year : Fire_Severity
	3.589
	1
	1.021
	0.315

	Year : Exclosure
	2.180
	1
	0.620
	0.433

	Fire_Severity: Exclosure
	6.444
	1
	1.834
	0.180

	Year : Drought
	0.274
	1
	0.078
	0.781

	Fire_Severity: Drought
	1.071
	1
	0.305
	0.583

	Exclosure : Drought
	0.192
	1
	0.055
	0.816

	Year : Fire_Severity: Exclosure
	0.829
	1
	0.236
	0.628

	Year : Fire_Severity: Drought
	0.035
	1
	0.01
	0.921

	Year : Exclosure : Drought
	0.056
	1
	0.016
	0.810

	Fire_Severity: Exclosure : Drought
	3.370
	1
	0.959
	0.330

	Year : Fire_Severity: Exclosure : Drought
	0.661
	1
	0.188
	0.666



Table S10: Results from a generalized linear model (GLM) analyzing the effects of fire severity (BurnTreat), herbivore exclosure, drought, invasive cover, and year on seedling survival rate.Significant effects Asterisks denote significance levels ( p < 0.05 *, p < 0.01 **, p < 0.001 ***).
	Effect
	Chisq
	Df
	Pr(>Chisq)

	(Intercept)
	4.371
	1
	0.036

	Year
	31.466
	1
	<0.001***

	Fire_Severity
	7.296
	1
	0.007**

	Exclosure
	6.269
	1
	0.012*

	Drought
	1.737
	1
	0.188

	Invasive_Cover
	2.970
	1
	0.085

	Year × Exclosure
	0.265
	1
	0.606

	Fire_Severity × Exclosure
	0.014
	1
	0.906







Table S11: (A)  Summary of fixed effects from a linear mixed-effects model examining the effects of fire severity (BurnTreat), exclosure, and year (2023 vs. 2024) on plant herbaceous biomass. (B) Pairwise post-hoc comparisons of planned contrasts for biomass (g/m2) among burn treatment, exclosure, and year combinations. Significant effects Asterisks denote significance levels (p < 0.05 *, p < 0.01 **, p < 0.001 ***).
A. 
	Effect
	Chi-square
	      df           p-value 

	(Intercept)
	96.271
	1
	<0.001 ***

	Fire_Severity
	96.179
	1
	<0.001 ***

	Exclosure
	5.528
	1
	0.019 *

	Year
	6.642
	1
	0.010 **

	Drought
	0.726
	1
	0.394

	Fire_Severity × Exclosure
	3.05
	1
	0.081

	Fire_Severity × Year
	5.535
	1
	0.019 *

	Exclosure × Year
	6.646
	1
	0.010 **

	Fire_Severity × Drought
	0.004
	1
	0.948

	Exclosure × Drought
	0.726
	1
	0.394

	Year × Drought
	0.069
	1
	0.792

	Fire_Severity × Exclosure × Year
	3.027
	1
	0.082 

	Year × Fire_Severity × Drought
	0.004
	1
	0.948


 
B. 
	Contrast
	Estimate (g/m²)
	SE
	df
	t.ratio
	p-value

	Moderate_Burn Enclosed Year2023 – Unburned Enclosed Year2023
	36.62
	7.15
	114
	5.12
	<0.001***

	Moderate_Burn Enclosed Year2023 – Severe_Burn Not Enclosed Year2023
	35.2
	7.15
	114
	4.92
	<0.001***

	Moderate_Burn Enclosed Year2023 – Unburned Not Enclosed Year2023
	36.62
	7.15
	114
	5.12
	<0.001***

	Moderate_Burn Enclosed Year2023 – Severe_Burn Enclosed Year2024
	34.37
	7.15
	114
	4.81
	<0.001***
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