Supplementary Information
Table S1. Land-cover categories used to quantify landscape composition within a 100-m radius of each acoustic sampling site. Categories were adapted from the vegetation map of Madeira developed by Massetti et al. (2016).
	Land cover type
	Brief description

	Forest
	Anthropic/synanthropic forest of Chestnut trees (Chestnut tree managed forest), Eucalyptus trees (Patches of Eucalyptus spp. dominated woodland to forest) or Pine trees (Patches of Pinus spp. dominated forest).
Laurisilva forest of Ocotea foetens (Laurel Forest dominated by Ocotea foetens with Laurus novocanariensis and Persea indica) or Apollonias barbujana (Laurel Forest dominated by Apollonias barbujana and Laurus novocanariensis).

	Woodland
	Endemic species woodland of Olea maderensis (Olea maderensis scattered woodland to isolated trees), Salix canariensis (riparian communities dominated by Salix canariensis trees) or Erica arborea (woodland of tree heath); Invasive species woodland of Acacia spp. and isolated trees.

	Agriculture
	Arboriculture: banana or fruit orchards of citrus (Citrus spp.), tropical (e.g. Mangifera indica, Carica papaya, Persea americana, Cyphomandra betacea, Passiflora edulis) and temperate fruits (e.g. Malus domestica, Prunus spp.); Herbaceous crops: sugar cane and irrigated crops (annual irrigated and flooded crops); or Vineyards.

	Shrubland
	Shrubland of Arundo donax (dense patches of Arundo donax shrubland), Euphorbia piscatoria (Euphorbia piscatoria single bushes), Genista tenera (shrub communities dominated by Genista tenera and Teline maderensis), Ulex latebracteatus (Ulex europaeus latebracteatus and Cytisus scoparius scoparius) or Heath shrubland (Shrubland dominated by Erica platycodon maderincola).

	Built-up areas
and non-vegetated areas
	Civil, commercial, and industrial buildings, roads, infrastructures as well as Bare soil: soil not covered by a vegetation; or Bare rocks: rocky outcrops and cliffs.

	Water bodies
	Inner artificial and natural water courses, lakes and reservoirs.



Table S2. Fixed-effect estimates from negative binomial generalised linear mixed-effects models testing the effects of fire status, survey year, and their interaction on total and species-specific bat activity. Sampling site was included as a random intercept, and the logarithm of recorded minutes was included as an offset. Unburned sites and the 2016 survey were the reference levels. Estimates are presented on the log scale, and p values are from Wald z-tests. SE = standard error. Significant predictors (p < 0.05) are highlighted in bold.  
	Response
	Predictor
	Estimate
	SE
	z
	p

	All species
	Intercept
	-0.532
	0.254
	-2.096
	0.036

	All species
	Burned
	0.325
	0.329
	0.988
	0.323

	All species
	Survey year 2021
	-1.513
	0.278
	-5.436
	<0.001

	All species
	Burned × survey year 2021
	1.543
	0.371
	4.155
	<0.001

	Pipistrellus maderensis
	Intercept
	-0.829
	0.298
	-2.784
	0.005

	Pipistrellus maderensis
	Burned
	0.026
	0.386
	0.068
	0.945

	Pipistrellus maderensis
	Survey year 2021
	-1.629
	0.325
	-5.009
	<0.001

	Pipistrellus maderensis
	Burned × survey year 2021
	1.864
	0.431
	4.322
	<0.001

	Nyctalus leisleri verrucosus
	Intercept
	-2.521
	0.333
	-7.563
	<0.001

	Nyctalus leisleri verrucosus
	Burned
	0.982
	0.433
	2.268
	0.023

	Nyctalus leisleri verrucosus
	Survey year 2021
	-1.029
	0.369
	-2.790
	0.005

	Nyctalus leisleri verrucosus
	Burned × survey year 2021
	0.982
	0.497
	1.977
	0.048

	Plecotus austriacus
	Intercept
	-6.030
	0.626
	-9.634
	<0.001

	Plecotus austriacus
	Burned
	1.675
	0.639
	2.624
	0.009

	Plecotus austriacus
	Survey year 2021
	-2.315
	0.912
	-2.539
	0.011

	Plecotus austriacus
	Burned × survey year 2021
	0.318
	0.974
	0.327
	0.744



Table S3. Likelihood-ratio tests of the fire status × survey year interaction for total and species-specific bat activity. Tests compared negative binomial generalised linear mixed-effects models with and without the interaction. Sampling site was included as a random intercept, and the logarithm of recorded minutes was included as an offset. Significant differences (p < 0.05) are highlighted in bold. df = degrees of freedom.
	Response
	χ²
	df
	p

	All species
	16.36
	1
	<0.001

	Pipistrellus maderensis
	17.18
	1
	<0.001

	Nyctalus leisleri verrucosus
	3.87
	1
	0.049

	Plecotus austriacus
	0.11
	1
	0.742



Table S4. Planned pairwise contrasts comparing survey years within each fire-status category and fire-status categories within each survey year. Contrasts were calculated from estimated marginal means on the response scale. Rate ratios greater than 1 indicate higher activity in 2021 than in 2016 for temporal contrasts and higher activity at burned than at unburned sites for fire-status contrasts. P values were adjusted using the Holm method within each family of contrasts. CI = confidence interval. Significant differences (p < 0.05) are highlighted in bold.
	Response
	Comparison
	Rate ratio
(RR)
	95% CI
lower
	95% CI
upper
	p

	All species
	2021 vs 2016 within unburned sites
	0.22
	0.13
	0.38
	<0.001

	All species
	2021 vs 2016 within burned sites
	1.03
	0.64
	1.66
	0.901

	All species
	Burned vs unburned in 2016
	1.38
	0.73
	2.64
	0.323

	All species
	Burned vs unburned in 2021
	6.48
	3.42
	12.26
	<0.001

	Pipistrellus maderensis
	2021 vs 2016 within unburned sites
	0.20
	0.10
	0.37
	<0.001

	Pipistrellus maderensis
	2021 vs 2016 within burned sites
	1.27
	0.72
	2.22
	0.410

	Pipistrellus maderensis
	Burned vs unburned in 2016
	1.03
	0.48
	2.19
	0.945

	Pipistrellus maderensis
	Burned vs unburned in 2021
	6.62
	3.16
	13.90
	<0.001

	Nyctalus leisleri verrucosus
	2021 vs 2016 within unburned sites
	0.36
	0.17
	0.74
	0.011

	Nyctalus leisleri verrucosus
	2021 vs 2016 within burned sites
	0.95
	0.50
	1.83
	0.889

	Nyctalus leisleri verrucosus
	Burned vs unburned in 2016
	2.67
	1.14
	6.24
	0.023

	Nyctalus leisleri verrucosus
	Burned vs unburned in 2021
	7.13
	3.04
	16.73
	<0.001

	Plecotus austriacus
	2021 vs 2016 within unburned sites
	0.099
	0.017
	0.590
	0.011

	Plecotus austriacus
	2021 vs 2016 within burned sites
	0.136
	0.067
	0.274
	<0.001

	Plecotus austriacus
	Burned vs unburned in 2016
	5.34
	1.53
	18.67
	0.017

	Plecotus austriacus
	Burned vs unburned in 2021
	7.34
	1.65
	32.63
	0.017



Table S5. Fixed-effect estimates from the final negative binomial generalised linear mixed-effects models evaluating associations between landscape composition and total and species-specific bat activity. Landscape predictors were standardised to a mean of zero and a standard deviation of one. Sampling site was included as a random intercept, and the logarithm of recorded minutes was included as an offset. Unburned sites and the 2016 survey were the reference levels, and the fire status × survey year interaction was retained in all models as a control term. Estimates are presented on the log scale. Rate ratios are exponentiated coefficients; for landscape main effects they describe the multiplicative change associated with a one-standard-deviation increase at the reference fire status, whereas interaction coefficients quantify the modification of that effect at burned sites. P values are from Wald z-tests. Significant predictors (p < 0.05) are highlighted in bold. SE = standard error; CI = confidence interval.
	Response
	Distribution
	Predictor
	Estimate
	SE
	z
	p
	Rate ratio
	95% CI

	All species
	nbinom2
	Intercept
	-0.700
	0.243
	-2.880
	0.004
	—
	—

	All species
	nbinom2
	Burned (vs unburned)
	0.411
	0.311
	1.321
	0.187
	1.51
	0.82-2.78

	All species
	nbinom2
	Survey year 2021
	-1.470
	0.276
	-5.324
	<0.001
	0.23
	0.13-0.39

	All species
	nbinom2
	Water bodies
	-0.369
	0.117
	-3.148
	0.002
	0.69
	0.55-0.87

	All species
	nbinom2
	Agriculture
	0.299
	0.156
	1.912
	0.056
	1.35
	0.99-1.83

	All species
	nbinom2
	Burned × survey year 2021
	1.442
	0.365
	3.953
	<0.001
	4.23
	2.07-8.65

	All species
	nbinom2
	Burned × agriculture
	-0.864
	0.257
	-3.361
	<0.001
	0.42
	0.25-0.70

	Pipistrellus maderensis
	nbinom2
	Intercept
	-1.027
	0.275
	-3.738
	<0.001
	—
	—

	Pipistrellus maderensis
	nbinom2
	Burned (vs unburned)
	0.109
	0.353
	0.307
	0.759
	1.11
	0.56-2.23

	Pipistrellus maderensis
	nbinom2
	Survey year 2021
	-1.573
	0.319
	-4.927
	<0.001
	0.21
	0.11-0.39

	Pipistrellus maderensis
	nbinom2
	Water bodies
	-0.575
	0.132
	-4.370
	<0.001
	0.56
	0.43-0.73

	Pipistrellus maderensis
	nbinom2
	Agriculture
	0.328
	0.176
	1.867
	0.062
	1.39
	0.98-1.96

	Pipistrellus maderensis
	nbinom2
	Burned × survey year 2021
	1.693
	0.421
	4.022
	<0.001
	5.43
	2.38-12.40

	Pipistrellus maderensis
	nbinom2
	Burned × agriculture
	-1.124
	0.294
	-3.818
	<0.001
	0.33
	0.18-0.58

	Nyctalus leisleri verrucosus
	nbinom2
	Intercept
	-2.544
	0.382
	-6.652
	<0.001
	—
	—

	Nyctalus leisleri verrucosus
	nbinom2
	Burned (vs unburned)
	1.242
	0.487
	2.550
	0.011
	3.46
	1.33-9.00

	Nyctalus leisleri verrucosus
	nbinom2
	Survey year 2021
	-1.004
	0.363
	-2.767
	0.006
	0.37
	0.18-0.75

	Nyctalus leisleri verrucosus
	nbinom2
	Built-up areas
	0.705
	0.292
	2.415
	0.016
	2.02
	1.14-3.59

	Nyctalus leisleri verrucosus
	nbinom2
	Agriculture
	0.263
	0.237
	1.108
	0.268
	1.30
	0.82-2.07

	Nyctalus leisleri verrucosus
	nbinom2
	Shrubland
	0.552
	0.217
	2.545
	0.011
	1.74
	1.14-2.66

	Nyctalus leisleri verrucosus
	nbinom2
	Forest
	1.333
	0.591
	2.254
	0.024
	3.79
	1.19-12.08

	Nyctalus leisleri verrucosus
	nbinom2
	Burned × survey year 2021
	1.089
	0.500
	2.180
	0.029
	2.97
	1.12-7.91

	Nyctalus leisleri verrucosus
	nbinom2
	Burned × agriculture
	-1.295
	0.397
	-3.258
	0.001
	0.27
	0.13-0.60

	Nyctalus leisleri verrucosus
	nbinom2
	Burned × forest
	-1.549
	0.564
	-2.746
	0.006
	0.21
	0.07-0.64

	Plecotus austriacus
	nbinom1
	Intercept
	-6.030
	0.626
	-9.634
	<0.001
	—
	—

	Plecotus austriacus
	nbinom1
	Burned (vs unburned)
	1.675
	0.639
	2.624
	0.009
	5.34
	1.53-18.67

	Plecotus austriacus
	nbinom1
	Survey year 2021
	-2.315
	0.912
	-2.539
	0.011
	0.10
	0.02-0.59

	Plecotus austriacus
	nbinom1
	Burned × survey year 2021
	0.318
	0.974
	0.327
	0.744
	1.37
	0.20-9.27



Table S6. Likelihood-ratio tests for retained landscape terms in the final negative binomial generalised linear mixed-effects models. Tests are shown for terms that could be removed without violating model hierarchy. Main effects participating in retained interactions were kept by hierarchy and are interpreted through the fire-status-specific simple slopes in Table S7. The fire status × survey year interaction was retained a priori as a control term and was not tested for removal in this table. Sampling site was included as a random intercept, and the logarithm of recorded minutes was included as an offset. Significant differences (p < 0.05) are highlighted in bold. df = degrees of freedom.
	Response
	Model term
	χ²
	df
	p

	All species
	Water bodies
	8.04
	1
	0.005

	All species
	Fire status × agriculture
	9.87
	1
	0.002

	Pipistrellus maderensis
	Water bodies
	13.85
	1
	<0.001

	Pipistrellus maderensis
	Fire status × agriculture
	12.43
	1
	<0.001

	Nyctalus leisleri verrucosus
	Built-up areas
	5.21
	1
	0.023

	Nyctalus leisleri verrucosus
	Shrubland
	6.02
	1
	0.014

	Nyctalus leisleri verrucosus
	Fire status × agriculture
	9.24
	1
	0.002

	Nyctalus leisleri verrucosus
	Fire status × forest
	7.13
	1
	0.008



Table S7. Fire-status-specific simple slopes for landscape predictors involved in retained interactions with fire status in the final models. Landscape predictors were standardised to a mean of zero and a standard deviation of one. Slopes are presented on the log scale, and rate ratios represent the multiplicative change in expected activity associated with a one-standard-deviation increase in the respective landscape predictor within each fire-status category. Significant predictors (p < 0.05) are highlighted in bold. SE = standard error; CI = confidence interval.
	Response
	Landscape predictor
	Fire status
	Slope
	SE
	z
	p
	Rate ratio
	95% CI

	All species
	Agriculture
	Unburned
	0.299
	0.156
	1.912
	0.056
	1.35
	0.99-1.83

	All species
	Agriculture
	Burned
	-0.565
	0.210
	-2.694
	0.007
	0.57
	0.38-0.86

	Pipistrellus maderensis
	Agriculture
	Unburned
	0.328
	0.176
	1.867
	0.062
	1.39
	0.98-1.96

	Pipistrellus maderensis
	Agriculture
	Burned
	-0.796
	0.239
	-3.323
	<0.001
	0.45
	0.28-0.72

	Nyctalus leisleri verrucosus
	Agriculture
	Unburned
	0.263
	0.237
	1.108
	0.268
	1.30
	0.82-2.07

	Nyctalus leisleri verrucosus
	Agriculture
	Burned
	-1.031
	0.323
	-3.194
	0.001
	0.36
	0.19-0.67

	[bookmark: _Hlk237661432]Nyctalus leisleri verrucosus
	Forest
	Unburned
	1.333
	0.591
	2.254
	0.024
	3.79
	1.19-12.08

	Nyctalus leisleri verrucosus
	Forest
	Burned
	-0.216
	0.213
	-1.014
	0.311
	0.81
	0.53-1.22



Table S8. Direct contrasts between landscape slopes estimated for unburned and burned sites in the final models. Differences were calculated as the slope at unburned sites minus the slope at burned sites. Positive values indicate a more positive relationship at unburned sites, whereas negative values indicate a more positive relationship at burned sites. Landscape predictors were standardised to a mean of zero and a standard deviation of one. Significant predictors (p < 0.05) are highlighted in bold. SE = standard error; CI = confidence interval.
	Response
	Landscape predictor
	Comparison
	Difference in slope
	SE
	z
	p
	95% CI

	All species
	Agriculture
	Unburned - burned
	0.864
	0.257
	3.361
	<0.001
	0.36-1.37

	Pipistrellus maderensis
	Agriculture
	Unburned - burned
	1.124
	0.294
	3.818
	<0.001
	0.55-1.70

	Nyctalus leisleri verrucosus
	Agriculture
	Unburned - burned
	1.295
	0.397
	3.258
	0.001
	0.52-2.07

	Nyctalus leisleri verrucosus
	Forest
	Unburned - burned
	1.549
	0.564
	2.746
	0.006
	0.44-2.65



Table S9. Comparison of candidate count distributions and zero-inflation structures for the feeding-buzz activity model. Poisson, nbinom1, and nbinom2 generalised linear models were fitted with and without a zero-inflation component. Candidate models contained fire status, the six standardised landscape predictors, the specified interactions between fire status and landscape predictors, and the logarithm of recorded minutes as an offset. ΔAIC values were calculated relative to the model with the lowest Akaike information criterion. AIC = Akaike information criterion; BIC = Bayesian information criterion.
	Model
	Family
	Zero-inflated
	AIC
	ΔAIC
	BIC
	log likelihood
	Parameters

	Nbinom2
	nbinom2
	No
	376.21
	0.00
	403.00
	-175.11
	13

	Nbinom2_ZI
	nbinom2
	Yes
	378.21
	2.00
	407.06
	-175.11
	14

	Nbinom1
	nbinom1
	No
	394.52
	18.31
	421.30
	-184.26
	13

	Nbinom1_ZI
	nbinom1
	Yes
	396.52
	20.31
	425.37
	-184.26
	14

	Poisson_ZI
	poisson
	Yes
	1333.18
	956.96
	1359.96
	-653.59
	13

	Poisson
	poisson
	No
	1426.82
	1050.61
	1451.55
	-701.41
	12



Table S10. Fixed-effect estimates and term-level likelihood-ratio tests from the final nbinom2 generalised linear model of feeding-buzz activity in 2021. The model included fire status, forest area, and woodland area, with the logarithm of recorded minutes included as an offset. The dataset contained one observation per sampling site; therefore, no random effect was included. Unburned sites were the reference level. Forest and woodland area were standardised to a mean of zero and a standard deviation of one. Rate ratios for landscape predictors represent the multiplicative change in expected feeding-buzz activity associated with a one-standard-deviation increase in the respective predictor. Significant predictors (p < 0.05) are highlighted in bold. SE = standard error; CI = confidence interval; LRT = likelihood-ratio test; df = degrees of freedom.
	Predictor
	Estimate
	SE
	z
	Wald p
	Rate ratio
	95% CI
	LRT χ²
	df
	LRT p

	Intercept
	-5.052
	0.334
	-15.142
	<0.001
	—
	—
	—
	—
	—

	Burned (vs unburned)
	1.064
	0.482
	2.210
	0.027
	2.90
	1.13-7.45
	4.61
	1
	0.032

	Forest area within 100 m
	0.458
	0.199
	2.299
	0.022
	1.58
	1.07-2.34
	5.09
	1
	0.024

	Woodland area within 100 m
	0.609
	0.204
	2.986
	0.003
	1.84
	1.23-2.74
	9.22
	1
	0.002



Table S11. Backward likelihood-ratio selection history for the feeding-buzz activity model. Terms were removed sequentially from the selected nbinom2 generalised linear model using likelihood-ratio tests at α = 0.05, while fire status was retained a priori and model hierarchy was maintained. AIC values are shown before and after removal of each term. LRT = likelihood-ratio test; df = degrees of freedom; AIC = Akaike information criterion.
	Step
	Removed term
	LRT χ²
	df
	p
	AIC before
	AIC after

	1
	Fire status × shrubland
	0.05
	1
	0.821
	376.21
	374.26

	2
	Built-up area
	0.09
	1
	0.767
	374.26
	372.35

	3
	Fire status × agriculture
	0.66
	1
	0.417
	372.35
	371.01

	4
	Fire status × forest
	0.88
	1
	0.349
	371.01
	369.88

	5
	Fire status × woodland
	0.66
	1
	0.417
	369.88
	368.54

	6
	Agriculture area
	1.18
	1
	0.277
	368.54
	367.72

	7
	Water bodies area
	3.05
	1
	0.081
	367.72
	368.78

	8
	Shrubland area
	3.83
	1
	0.0503
	368.78
	370.61
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