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Table S1. Deployment periods of the acoustic recorders used in the study. For each year and recorder, the table reports the start and end dates of the monitoring period. MIC1–MIC3 were deployed within the GPV footprint, MIC4–MIC5 in adjacent agricultural fields, and MICBOUNDARY along the illuminated perimeter of the GPV site (2025 only). MIC5 was inactive in July 2025, while MIC4 was inactive after 2 August 2025.
	Year
	Location
	MIC units
	Deployment window

	2023
	GPV internal
	MIC1–MIC3
	26 Jul 2023 – 31 Aug 2023

	2024
	GPV internal
	MIC1–MIC3
	01 May 2024 – 31 Aug 2024

	2024
	Agricultural
	MIC4–MIC5
	01 May 2024 – 31 Aug 2024

	2025
	GPV internal
	MIC1–MIC3
	01 May 2025 – 31 Aug 2025

	2025
	Agricultural
	MIC4
	01 May 2025 – 02 Aug 2025

	2025
	Agricultural
	MIC5
	01 May 2025 – 30 Jun 2025

	2025
	Agricultural
	MIC5
	01 Aug 2025 – 31 Aug 2025

	2025
	GPV boundary
	MICBOUNDARY
	01 Jul 2025 – 31 Aug 2025



Table S2 – Model selection for temporal changes inside the GPV site (2023–2025). 
AICc-based model selection for weekly bat activity recorded inside the PV footprint (MIC1–MIC3) during the late-summer period (26 July–31 August; shared ISO weeks across years). Candidate Negative Binomial models were fitted to weekly counts with a log-offset for sampling effort (number of active nights per recorder–week). Models differ in fixed effects (Year, MIC, and their interaction) and, for the GLMM, include a random intercept for ISO week. Candidate models are ranked by increasing AICc.
	Candidate model
	Model formula
	df
	logLik
	AICc
	ΔAICc
	weight

	Null (intercept-only)
	Count ~ 1 + offset(log(n_nights))
	2
	-226.06
	456.35
	0.00
	0.62

	Recorder only
	Count ~ MIC + offset(log(n_nights))
	4
	-224.60
	458.02
	1.67
	0.27

	Year only
	Count ~ Year + offset(log(n_nights))
	4
	-225.83
	460.48
	4.13
	0.08

	Additive
	Count ~ Year + MIC + offset(log(n_nights))
	6
	-224.35
	462.49
	6.14
	0.03

	GLMM alternative
	Count ~ Year * MIC + (1 | ISO_Week) + offset(log(n_nights))
	11
	-220.46
	469.21
	12.86
	0.00

	Interaction
	Count ~ Year * MIC + offset(log(n_nights))
	10
	-222.81
	470.73
	14.38
	0.00



Table S3 – Model selection for early-season activity across GPV and agricultural  recorders (2024–2025). AICc-based model selection for weekly bat detections recorded during the early-season period (1 May–30 June; shared ISO weeks across years) across five recorders (MIC1–MIC5). Candidate Negative Binomial models were fitted to weekly counts with a log-offset for sampling effort (number of active nights per recorder–week). Models differ in fixed effects (Year, MIC, and their interaction) and, for the GLMM, include a random intercept for ISO week. Candidate models are ranked by increasing AICc
	Candidate
model 
	Model formula
	df
	logLik
	AICc
	ΔAICc
	weight

	GLMM alternative
	Count ~ Year * MIC + (1 | ISO_Week) + offset(log(n_nights))
	12
	-334.71
	698.07
	0.00
	0.65

	Interaction
	Count ~ Year * MIC + offset(log(n_nights))
	11
	-336.90
	699.68
	1.61
	0.29

	Recorder only
	Count ~ MIC + offset(log(n_nights))
	6
	-345.08
	703.30
	5.23
	0.05

	Additive
	Count ~ Year + MIC + offset(log(n_nights))
	7
	-344.82
	705.20
	7.13
	0.02

	Null (intercept-only)
	Count ~ 1 + offset(log(n_nights))
	2
	-371.86
	747.87
	49.80
	0.00

	Year only
	Count ~ Year + offset(log(n_nights))
	3
	-370.91
	748.13
	50.06
	0.00



Table S4 – Pairwise comparisons among recorders within each year (early-season). Tukey-adjusted pairwise comparisons of effort-standardised activity among recorders within each year (1 May–30 June). Ratios are expressed as A/B (values > 1 indicate higher activity at A than at B). P-values are Tukey-adjusted and reported to three decimals (p < 0.001 shown as such).
	Contrast (A/B)
	Ratio 2024
	z 2024
	p 2024
	Ratio 2025
	z 2025
	p 2025

	MIC1 / MIC2
	0.65
	-1.28
	0.703
	1.21
	0.55
	0.982

	MIC1 / MIC3
	0.78
	-0.74
	0.948
	0.84
	-0.51
	0.986

	MIC1 / MIC4
	1.05
	0.14
	1.000
	0.33
	-3.30
	0.009

	MIC1 / MIC5
	0.11
	-6.62
	<0.001
	0.21
	-4.70
	<0.001

	MIC2 / MIC3
	1.20
	0.54
	0.983
	0.70
	-1.07
	0.823

	MIC2 / MIC4
	1.60
	1.41
	0.624
	0.28
	-3.88
	0.001

	MIC2 / MIC5
	0.17
	-5.39
	<0.001
	0.18
	-5.22
	<0.001

	MIC3 / MIC4
	1.34
	0.87
	0.907
	0.39
	-2.84
	0.036

	MIC3 / MIC5
	0.15
	-5.91
	<0.001
	0.25
	-4.19
	<0.001

	MIC4 / MIC5
	0.11
	-6.75
	<0.001
	0.64
	-1.39
	0.636


Table S5– Pairwise comparisons between years within each recorder (early-season period). Tukey-adjusted comparisons of effort-standardised activity between years within each microphones (ratio = 2024/2025). P-values reported to three decimals. 
	Recorder
	Ratio
	z
	p

	MIC1
	1.12
	0.35
	0.729

	MIC2
	2.07
	2.15
	0.032

	MIC3
	1.21
	0.57
	0.571

	MIC4
	0.36
	-3.10
	0.002

	MIC5
	2.08
	2.32
	0.020



Table S6 – Descriptive activity across weeks (early-season period).
For each recorder and year (1 May–30 June), the table reports mean ± SD effort-standardised activity, calculated across recorder–week observations as weekly detections divided by the number of active nights (detections per active night). Weeks with zero detections are included.
	Habitat
	Recorder
	Weeks (per year)
	2024 Mean ± SD
	2025 Mean ± SD

	GPV
	MIC1
	8
	2.36 ± 1.40
	2.07 ± 1.12

	GPV
	MIC2
	8
	3.50 ± 1.80
	1.86 ± 1.73

	GPV
	MIC3
	8
	3.04 ± 1.98
	2.64 ± 2.08

	AGRI
	MIC4
	8
	2.18 ± 1.50
	6.82 ± 6.25

	AGRI
	MIC5
	8
	20.50 ± 10.99
	9.36 ± 4.21



Table S7a – Model diagnostics for early-season activity models.
Diagnostics were performed on the top-ranked Negative Binomial mixed-effects model (Table S3) using DHARMa (dispersion and residual uniformity). Model fit is summarised using Nakagawa’s marginal and conditional R² and the Pearson correlation between observed and predicted weekly activity.
	Check
	Statistic
	p-value
	Summary

	Dispersion (DHARMa)
	0.55
	0.420
	No evidence of dispersion issues

	Residual uniformity (KS)
	D = 0.10
	0.389
	No evidence of non-uniform residuals

	Pearson (observed vs predicted)
	r = 0.86
	–
	Good agreement

	Nakagawa R² (marginal)
	0.52
	–
	Fixed effects

	Nakagawa R² (conditional)
	0.60
	–
	Fixed + random effects



Table S7b – Temporal autocorrelation (Durbin–Watson tests). Durbin–Watson tests were used to evaluate temporal autocorrelation along the weekly time series (tested separately within each year for each recorder).
	Recorder
	2024 (DW, p)
	2025 (DW, p)

	MIC1
	DW = 1.69, p = 0.64
	DW = 0.76, p = 0.04

	MIC2
	DW = 0.66, p = 0.02
	DW = 1.05, p = 0.13

	MIC3
	DW = 1.67, p = 0.62
	DW = 1.40, p = 0.36

	MIC4
	DW = 2.29, p = 0.66
	DW = 1.99, p = 0.99

	MIC5
	DW = 1.10, p = 0.16
	DW = 1.79, p = 0.75



*Autocorrelation tests are based on short weekly series and should be interpreted cautiously
Table S8 – Model selection for species-specific early-season activity across GPV and agricultural recorders. 

AICc-based model selection of Negative Binomial models fitted to weekly bat activity in the early season (1 May–30 June 2024–2025). For each species, candidate models are reported for recorder-level (MIC1–MIC5; Scope = MIC) and habitat-level comparisons (PV vs AGRI; Scope = HAB). Within each species and scope, models are ranked by increasing AICc.
	Species
	Scope
	Candidate model
	df
	logLik
	AICc
	
	ΔAICc
	weight

	Hypsugo savii
	MIC
	GLM NB + offset
	11
	-255.10
	535.58
	
	0.00
	0.37

	
	
	GLM NB
	11
	-255.45
	536.29
	
	0.71
	0.26

	
	
	GLMM NB + offset + (1|WeekID)
	12
	-254.24
	536.54
	
	0.96
	0.23

	
	
	GLMM NB (1|WeekID)
	12
	-254.72
	537.50
	
	1.92
	0.14

	
	HAB
	GLM NB + offset
	5
	-256.70
	524.11
	
	0.00
	0.40

	
	
	GLM NB
	5
	-256.96
	524.64
	
	0.53
	0.30

	
	
	GLMM NB + offset + (1|WeekID)
	6
	-256.35
	525.71
	
	1.60
	0.18

	
	
	GLMM NB (1|WeekID)
	6
	-256.71
	526.43
	
	2.32
	0.12

	Miniopterus schreibersii 
	MIC
	GLM NB + offset
	11
	-148.59
	322.57
	
	0.00
	0.77

	
	
	GLM NB
	11
	-149.77
	324.93
	
	2.36
	0.23

	
	HAB
	GLM NB + offset
	5
	-168.35
	347.41
	
	0.00
	0.60

	
	
	GLM NB
	5
	-168.76
	348.24
	
	0.83
	0.40

	Myotis spp. 
	MIC
	GLM NB + offset
	11
	-112.32
	250.03
	
	0.00
	0.57

	
	
	GLM NB
	11
	-113.29
	251.96
	
	1.93
	0.22

	
	
	GLMM NB + offset + (1|WeekID)
	12
	-112.32
	252.69
	
	2.66
	0.15

	
	
	GLMM NB (1|WeekID)
	12
	-113.26
	254.57
	
	4.53
	0.06

	
	HAB
	GLM NB + offset
	5
	-113.84
	238.40
	
	0.00
	0.72

	
	
	GLM NB
	5
	-114.77
	240.26
	
	1.86
	0.28

	Pipistrellus kuhlii
	MIC
	GLM NB + offset
	11
	-229.91
	485.21
	
	0.00
	0.55

	
	
	GLMM NB + offset + (1|WeekID)
	12
	-229.55
	487.14
	
	1.93
	0.21

	
	
	GLM NB
	11
	-231.14
	487.67
	
	2.45
	0.16

	
	
	GLMM NB (1|WeekID)
	12
	-230.46
	488.97
	
	3.76
	0.08

	
	HAB
	GLM NB + offset
	5
	-243.65
	498.02
	
	0.00
	0.67

	
	
	GLM NB
	5
	-244.65
	500.01
	
	1.99
	0.25

	
	
	GLMM NB (1|WeekID)
	6
	-244.63
	502.27
	
	4.24
	0.08

	Pipistrellus nathusii 
	MIC
	GLMM NB + offset + (1|WeekID)
	12
	-226.56
	481.16
	
	0.00
	0.48

	
	
	GLM NB + offset
	11
	-228.35
	482.09
	
	0.92
	0.30

	
	
	GLMM NB (1|WeekID)
	12
	-227.65
	483.35
	
	2.18
	0.16

	
	
	GLM NB
	11
	-229.95
	485.28
	
	4.12
	0.06

	
	HAB
	GLMM NB + offset + (1|WeekID)
	6
	-229.55
	472.10
	
	0.00
	0.42

	
	
	GLM NB + offset
	5
	-230.85
	472.41
	
	0.31
	0.36

	
	
	GLMM NB (1|WeekID)
	6
	-230.65
	474.32
	
	2.21
	0.14

	
	
	GLM NB
	5
	-232.40
	475.52
	
	3.42
	0.08

	Pipistrellus pipistrellus 
	MIC
	GLM NB + offset
	11
	-86.56
	198.51
	
	0.00
	0.79

	
	
	GLM NB
	11
	-87.89
	201.16
	
	2.65
	0.21

	
	HAB
	GLM NB + offset
	5
	-99.71
	210.13
	
	0.00
	0.65

	
	
	GLM NB
	5
	-100.34
	211.39
	
	1.26
	0.35

	Rhinolophus ferrumequinum 
	MIC
	GLM NB + offset
	11
	-55.26
	135.90
	
	0.00
	0.61

	
	
	GLM NB
	11
	-55.71
	136.81
	
	0.91
	0.39

	
	HAB
	GLM NB + offset
	5
	-64.04
	138.79
	
	0.00
	0.59

	
	
	GLM NB
	5
	-64.39
	139.50
	
	0.71
	0.41




Table S9 – Pairwise comparisons between habitats within each year (species-specific early-season period).
Tukey-adjusted comparisons of effort-standardised activity between habitats within each year (1 May–30 June), reported separately for 2024 and 2025. Ratios are expressed as GPV/AGRI (values > 1 indicate higher activity in the photovoltaic footprint than in agricultural fields).
	Species
	2024 Ratio (GPV/AGRI)
	2024 z
	2024 p
	2025 Ratio (PV/AGRI)
	2025 z
	2025 p

	Pipistrellus kuhlii
	0.15
	-5.37
	<0.001
	0.29
	-3.51
	<0.001

	Hypsugo savii
	1.57
	1.37
	0.171
	0.75
	-0.88
	0.381

	Pipistrellus nathusii
	0.47
	-2.08
	0.038
	0.19
	-4.77
	<0.001

	Miniopterus schreibersii
	0.02
	-6.30
	<0.001
	0.11
	-4.06
	<0.001

	Pipistrellus pipistrellus
	0.01
	-5.59
	<0.001
	0.05
	-3.57
	<0.001

	Myotis spp.
	0.74
	-0.56
	0.573
	0.86
	-0.26
	0.794

	Rhinolophus ferrumequinum
	0.04
	-3.15
	0.002
	<0.001
	-0.00
	0.999


Table S10 – Pairwise comparisons among recorders within each year (species-specific early-season period).
Tukey-adjusted pairwise comparisons of effort-standardised activity among recorders (MIC1–MIC5) within each year during the early-season period (1 May–30 June) for each selected species. Ratios are expressed as A/B (values > 1 indicate higher activity at A than at B). Results for 2024 and 2025 are reported side-by-side. P-values are Tukey-adjusted and reported to three decimals (p < 0.001 shown as such).
	Species
	Contrast A/B 
	Ratio 2024
	z
	 p
	Ratio 2025
	z
	 p

	Hypsugo savii
	MIC1 / MIC2
	1.11
	0.41
	0.994
	1.07
	0.23
	0.999

	
	MIC1 / MIC3
	0.61
	-1.44
	0.593
	1.11
	0.31
	0.998

	
	MIC1 / MIC4
	0.62
	-1.45
	0.584
	0.49
	-1.86
	0.360

	
	MIC1 / MIC5
	1.08
	0.26
	0.999
	0.55
	-1.62
	0.477

	
	MIC2 / MIC3
	0.55
	-1.92
	0.318
	1.03
	0.08
	1.000

	
	MIC2 / MIC4
	0.56
	-1.96
	0.298
	0.46
	-1.95
	0.303

	
	MIC2 / MIC5
	0.98
	-0.05
	1.000
	0.52
	-1.70
	0.430

	
	MIC3 / MIC4
	1.02
	0.05
	1.000
	0.45
	-2.03
	0.269

	
	MIC3 / MIC5
	1.78
	1.58
	0.509
	0.50
	-1.78
	0.396

	
	MIC4 / MIC5
	1.74
	1.55
	0.530
	1.11
	0.31
	0.998

	Miniopterus schreibersii
	MIC1 / MIC2
	0.75
	-0.45
	0.990
	1.04
	0.10
	1.000

	
	MIC1 / MIC3
	0.41
	-1.29
	0.704
	0.74
	-0.63
	0.971

	
	MIC1 / MIC4
	0.03
	-4.25
	<0.001
	0.08
	-3.60
	0.004

	
	MIC1 / MIC5
	0.01
	-6.21
	<0.001
	0.08
	-3.63
	0.004

	
	MIC2 / MIC3
	0.55
	-0.90
	0.890
	0.71
	-0.74
	0.948

	
	MIC2 / MIC4
	0.05
	-3.82
	0.002
	0.08
	-3.62
	0.004

	
	MIC2 / MIC5
	0.01
	-5.96
	<0.001
	0.08
	-3.65
	0.004

	
	MIC3 / MIC4
	0.09
	-2.87
	0.034
	0.11
	-3.46
	0.006

	
	MIC3 / MIC5
	0.02
	-5.18
	<0.001
	0.11
	-3.49
	0.006

	
	MIC4 / MIC5
	0.24
	-2.88
	0.034
	0.99
	-0.02
	1.000

	Myotis spp.
	MIC1 / MIC2
	0.73
	-0.63
	0.971
	0.84
	-0.43
	0.992

	
	MIC1 / MIC3
	0.93
	-0.12
	1.000
	0.90
	-0.26
	0.999

	
	MIC1 / MIC4
	1.40
	0.81
	0.920
	0.29
	-2.89
	0.032

	
	MIC1 / MIC5
	0.29
	-2.77
	0.049
	0.47
	-1.81
	0.382

	
	MIC2 / MIC3
	1.26
	0.54
	0.983
	1.07
	0.16
	1.000

	
	MIC2 / MIC4
	1.91
	1.41
	0.624
	0.35
	-2.63
	0.073

	
	MIC2 / MIC5
	0.39
	-2.24
	0.211
	0.56
	-1.45
	0.585

	
	MIC3 / MIC4
	1.52
	1.05
	0.827
	0.33
	-2.73
	0.054

	
	MIC3 / MIC5
	0.31
	-2.67
	0.062
	0.52
	-1.63
	0.472

	
	MIC4 / MIC5
	0.20
	-3.39
	0.007
	1.58
	1.24
	0.718

	Pipistrellus kuhlii
	MIC1 / MIC2
	0.83
	-0.36
	0.996
	0.77
	-0.55
	0.982

	
	MIC1 / MIC3
	0.83
	-0.36
	0.996
	0.88
	-0.27
	0.999

	
	MIC1 / MIC4
	1.22
	0.38
	0.995
	0.24
	-3.16
	0.014

	
	MIC1 / MIC5
	0.07
	-5.85
	<0.001
	0.27
	-2.89
	0.032

	
	MIC2 / MIC3
	1.00
	-0.00
	1.000
	1.14
	0.29
	0.998

	
	MIC2 / MIC4
	1.46
	0.84
	0.908
	0.31
	-2.74
	0.053

	
	MIC2 / MIC5
	0.08
	-5.63
	<0.001
	0.35
	-2.45
	0.132

	
	MIC3 / MIC4
	1.46
	0.84
	0.908
	0.28
	-2.92
	0.030

	
	MIC3 / MIC5
	0.08
	-5.63
	<0.001
	0.31
	-2.64
	0.070

	
	MIC4 / MIC5
	0.06
	-6.14
	<0.001
	1.10
	0.23
	0.999

	Pipistrellus nathusii
	MIC1 / MIC2
	0.80
	-0.48
	0.986
	0.84
	-0.34
	0.997

	
	MIC1 / MIC3
	0.41
	-2.42
	0.139
	0.76
	-0.50
	0.986

	
	MIC1 / MIC4
	1.51
	0.98
	0.866
	0.30
	-2.87
	0.034

	
	MIC1 / MIC5
	0.13
	-4.34
	<0.001
	0.25
	-3.11
	0.018

	
	MIC2 / MIC3
	0.51
	-1.93
	0.315
	0.91
	-0.16
	1.000

	
	MIC2 / MIC4
	1.88
	1.36
	0.621
	0.35
	-2.60
	0.086

	
	MIC2 / MIC5
	0.17
	-3.90
	0.001
	0.29
	-2.88
	0.033

	
	MIC3 / MIC4
	3.70
	2.37
	0.159
	0.38
	-2.42
	0.139

	
	MIC3 / MIC5
	0.33
	-2.61
	0.083
	0.32
	-2.65
	0.071

	
	MIC4 / MIC5
	0.09
	-5.21
	<0.001
	0.84
	-0.34
	0.997

	Pipistrellus pipistrellus
	MIC1 / MIC2
	0.77
	-0.27
	0.998
	0.96
	-0.06
	1.000

	
	MIC1 / MIC3
	0.92
	-0.08
	1.000
	0.72
	-0.76
	0.946

	
	MIC1 / MIC4
	0.11
	-3.25
	0.011
	0.19
	-3.62
	0.004

	
	MIC1 / MIC5
	0.01
	-4.94
	<0.001
	0.17
	-3.77
	0.002

	
	MIC2 / MIC3
	1.20
	0.19
	0.999
	0.75
	-0.69
	0.962

	
	MIC2 / MIC4
	0.14
	-3.08
	0.020
	0.20
	-3.55
	0.004

	
	MIC2 / MIC5
	0.01
	-4.79
	<0.001
	0.18
	-3.69
	0.003

	
	MIC3 / MIC4
	0.12
	-3.17
	0.015
	0.27
	-3.01
	0.023

	
	MIC3 / MIC5
	0.01
	-4.88
	<0.001
	0.24
	-3.15
	0.014

	
	MIC4 / MIC5
	0.09
	-3.93
	0.001
	0.90
	-0.23
	0.999

	Rhinolophus ferrumequinum
	MIC1 / MIC2
	0.34
	-0.87
	0.907
	0.69
	-0.51
	0.986

	
	MIC1 / MIC3
	0.31
	-0.99
	0.868
	0.93
	-0.11
	1.000

	
	MIC1 / MIC4
	0.02
	-3.30
	0.009
	0.15
	-2.72
	0.055

	
	MIC1 / MIC5
	0.02
	-3.29
	0.009
	0.22
	-2.28
	0.198

	
	MIC2 / MIC3
	0.91
	-0.12
	1.000
	1.34
	0.44
	0.992

	
	MIC2 / MIC4
	0.05
	-2.49
	0.121
	0.21
	-2.35
	0.169

	
	MIC2 / MIC5
	0.05
	-2.49
	0.121
	0.32
	-1.88
	0.353

	
	MIC3 / MIC4
	0.06
	-2.38
	0.153
	0.16
	-2.68
	0.060

	
	MIC3 / MIC5
	0.06
	-2.38
	0.153
	0.24
	-2.18
	0.238

	
	MIC4 / MIC5
	1.00
	0.00
	1.000
	1.48
	0.88
	0.900



Table S11 – Species-level model checks (early season, 1 May–30 June 2024–2025)
Summary of diagnostic checks for the seven focal species, reported for recorder-level models (MIC1–MIC5; Scope = MIC) and for habitat-level models comparing GPV versus AGRI recorders (Scope = HAB). For each species and scope, the table reports results for the best-supported model (top-ranked by AICc), including p-values from DHARMa dispersion and residual uniformity tests, the Pearson correlation between observed and model-predicted weekly counts, and (for mixed-effects models only) Nakagawa’s marginal and conditional R². Model labels indicate fixed effects and whether a weekly random effect was included (GLMM) or not [GLM]; “–” denotes not applicable.

	Species
	Scope
	Best model
	Dispersion p
	Uniformity p
	Pearson r
	R² (marginal)
	R² (conditional)

	Pipistrellus kuhlii
	MIC
	Year × recorder + effort offset [GLM]
	0.682
	0.371
	0.69
	–
	–

	
	HAB
	Year × habitat + effort offset [GLM]
	0.344
	0.545
	0.45
	–
	–

	Hypsugo savii
	MIC
	Year × recorder + effort offset [GLM]
	0.344
	0.577
	0.37
	–
	–

	
	HAB
	Year × habitat + effort offset [GLM]
	0.424
	0.356
	0.32
	–
	–

	Pipistrellus nathusii
	MIC
	Year × recorder + week random + effort offset (GLMM)
	0.508
	0.232
	0.66
	0.26
	0.43

	
	HAB
	Year × habitat + week random + effort offset (GLMM)
	0.646
	0.285
	0.63
	0.23
	0.39

	Miniopterus schreibersii
	MIC
	Year × recorder + effort offset [GLM]
	0.006
	0.912
	0.89
	–
	–

	
	HAB
	Year × habitat + effort offset [GLM]
	0.258
	0.385
	0.57
	–
	–

	Pipistrellus pipistrellus
	MIC
	Year × recorder + effort offset [GLM]
	0.196
	0.807
	0.88
	–
	–

	
	HAB
	Year × habitat + effort offset [GLM]
	0.672
	0.114
	0.61
	–
	–

	Myotis spp.
	MIC
	Year × recorder + effort offset [GLM]
	0.452
	0.670
	0.34
	–
	–

	
	HAB
	Year × habitat + effort offset [GLM]
	0.516
	0.442
	0.23
	–
	–

	Rhinolophus ferrumequinum
	MIC
	Year × recorder + effort offset [GLM]
	0.992
	0.913
	0.57
	–
	–

	
	HAB
	Year × habitat + effort offset [GLM]
	0.952
	0.725
	0.38
	–
	–






Table S12. Perimeter lighting (late summer 2025): candidate model selection (AICc)
Candidate Negative Binomial models for weekly bat detections during the perimeter-lighting monitoring pereiod (1 July–31 August 2025) ranked by AICc. Reported are model df, logLik, AICc, ΔAICc and Akaike weights. Weekly detections were effort-standardised by the number of nights each recorder was active.
	Candidate model
	Model formula
	df
	logLik
	AICc
	ΔAICc
	weight

	Microphone + week random (GLMM)
	Count ~ MIC + (1 | ISO_Week) + offset(log(n_nights))
	6
	-150.77
	316.89
	0.00
	0.79

	Microphone only (GLM)
	Count ~ MIC + offset(log(n_nights))
	5
	-153.63
	319.57
	2.68
	0.21

	Null (intercept-only)
	Count ~ 1 + offset(log(n_nights))
	2
	-180.70
	365.80
	48.91
	0.00

	Week random only (GLMM)
	Count ~ 1 + (1 | ISO_Week) + offset(log(n_nights))
	3
	-180.70
	368.25
	51.35
	0.00



Table S13. Perimeter lighting: microphone pairwise contrasts
Tukey-adjusted pairwise contrasts among recorders for expected weekly detections during the perimeter-lighting window (1 July–31 August 2025). Contrasts are expressed as ratios of expected weekly counts; ratios < 1 indicate lower activity at the numerator microphone. MICBOUNDARY corresponds to the lit perimeter location.
	Contrast
	Ratio
	SE
	z
	p-value

	MIC1 / MIC2
	1.38
	0.35
	1.25
	0.596

	MIC1 / MIC3
	1.89
	0.50
	2.42
	0.073

	MIC1 / MICBOUNDARY
	0.08
	0.02
	-10.26
	<0.001

	MIC2 / MIC3
	1.37
	0.36
	1.22
	0.615

	MIC2 / MICBOUNDARY
	0.06
	0.02
	-11.30
	<0.001

	MIC3 / MICBOUNDARY
	0.04
	0.01
	-12.17
	<0.001



Table S14a. Perimeter lighting (late summer 2025): diagnostics for the best-supported model
Diagnostics were performed on the top-ranked Negative Binomial mixed-effects model from the perimeter-lighting analysis (Table S12). DHARMa was used to assess dispersion and residual uniformity, and Durbin–Watson tests were used to evaluate temporal autocorrelation along the weekly time series (tested separately for each microphone). Model fit is summarised using Nakagawa’s marginal and conditional R² and the Pearson correlation between observed and predicted weekly detections.
	Check
	Statistic
	p-value
	Summary

	Dispersion (DHARMa)
	0.19
	0.082
	No evidence of dispersion issues

	Residual uniformity (KS)
	D = 0.13
	0.594
	No evidence of non-uniform residuals

	Outliers (DHARMa)
	0 outliers (n = 32)
	1.000
	No evidence of outliers

	Pearson (observed vs predicted)
	r = 0.93
	–
	Good agreement

	Nakagawa R² (marginal)
	0.77
	–
	Fixed effects

	Nakagawa R² (conditional)
	0.88
	–
	Fixed + random effects







Table S14b. Perimeter lighting (late summer 2025): temporal autocorrelation (Durbin–Watson tests)
Durbin–Watson tests for temporal autocorrelation along the weekly time series (tested separately for each microphone) for the best-supported model reported in Table S12. P-values are reported to three decimals (p < 0.001 shown as such).

	Recorder
	2025 (DW, p)

	MIC1
	DW = 1.25, p = 0.242

	MIC2
	DW = 1.02, p = 0.116

	MIC3
	DW = 0.32, p < 0.001

	MICBOUNDARY
	DW = 1.27, p = 0.260


Table S15. Species-level perimeter lighting (late summer 2025): candidate model selection (AICc). Candidate Negative Binomial models for weekly bat detections (pooled PV_internal vs Boundary) during the perimeter-lighting monitoring window (1 July–31 August 2025) ranked by AICc. Weekly detections were effort-standardised by the number of active nights per recorder-week. Candidate set: (i) intercept-only GLM, (ii) Location GLM, (iii) intercept-only GLMM with ISO week random intercept, (iv) Location GLMM with ISO week random intercept. Reported are sample size (n), AICc, ΔAICc and Akaike weights.
	Species_sc
	Model_label
	Model
	AICc
	delta
	weight

	Pipistrellus nathusii
	Location (PV_internal vs Boundary) [GLM]
	glm_nb_loc_off
	171.44
	0
	0.86

	
	Location + week random (GLMM)
	glmm_nb_loc_off
	175.08
	3.63
	0.14

	
	Null (intercept-only) [GLM]
	glm_nb0_off
	194.27
	22.83
	0

	
	Null + week random (GLMM)
	glmm_nb0_off
	197.35
	25.91
	0

	Pipistrellus kuhlii
	Location (PV_internal vs Boundary) [GLM]
	glm_nb_loc_off
	136.28
	0
	0.86

	
	Location + week random (GLMM)
	glmm_nb_loc_off
	139.92
	3.636
	0.14

	
	Null (intercept-only) [GLM]
	glm_nb0_off
	163.51
	27.235
	0

	
	Null + week random (GLMM)
	glmm_nb0_off
	166.59
	30.312
	0

	Hypsugo savii
	Location (PV_internal vs Boundary) [GLM]
	glm_nb_loc_off
	121.46
	0
	0.84

	
	Location + week random (GLMM)
	glmm_nb_loc_off
	124.88
	3.425
	0.15

	
	Null (intercept-only) [GLM]
	glm_nb0_off
	132.89
	11.429
	0.00

	
	Null + week random (GLMM)
	glmm_nb0_off
	135.96
	14.506
	0.00

	Miniopterus schreibersii
	Null (intercept-only) [GLM]
	glm_nb0_off
	119.95
	0
	0.70

	
	Null + week random (GLMM)
	glmm_nb0_off
	122.88
	2.926
	0.16

	
	Location (PV_internal vs Boundary) [GLM]
	glm_nb_loc_off
	123.30
	3.354
	0.13

	
	Location + week random (GLMM)
	glmm_nb_loc_off
	126.07
	6.123
	0.03

	Pipistrellus pipistrellus
	Location (PV_internal vs Boundary) [GLM]
	glm_nb_loc_off
	88.63
	0
	0.78

	
	Location + week random (GLMM)
	glmm_nb_loc_off
	91.74
	3.107
	0.16

	
	Null (intercept-only) [GLM]
	glm_nb0_off
	101.59
	12.957
	0.00

	
	Null + week random (GLMM)
	glmm_nb0_off
	104.51
	15.884
	0

	Myotis spp.
	Null (intercept-only) [GLM]
	glm_nb0_off
	86.39
	0
	0.7

	
	Null + week random (GLMM)
	glmm_nb0_off
	89.31
	2.927
	0.16

	
	Location (PV_internal vs Boundary) [GLM]
	glm_nb_loc_off
	90.02
	3.628
	0.11

	
	Location + week random (GLMM)
	glmm_nb_loc_off
	92.78
	6.397
	0.02

	Nyctalus leisleri
	Null (intercept-only) [GLM]
	glm_nb0_off
	71.81
	0
	0.63

	
	Null + week random (GLMM)
	glmm_nb0_off
	74.74
	2.927
	0.14

	
	Location (PV_internal vs Boundary) [GLM]
	glm_nb_loc_off
	74.94
	3.12
	0.13

	
	Location + week random (GLMM)
	glmm_nb_loc_off
	77.71
	5.89
	0.03



Table S16. Perimeter lighting (late summer 2025): species-level contrasts
Pairwise contrasts (estimated marginal means on the response scale) for weekly bat detections during the perimeter-lighting monitoring window (1 July–31 August 2025) for the seven most abundant taxa. GPV internal microphones (MIC1–MIC3) were pooled and compared against the Boundary microphone (MICBOUNDARY). Expected detections were effort-standardised using an offset for recorder activity and contrasts were computed from the best-supported Location model when available. Reported are the GPV internal/boundary rate ratio, SE, z-statistic, and Tukey-adjusted p-values.
	Species
	Rate ratio (PV_internal / Boundary)
	SE
	z
	p

	Hypsugo savii
	0.20
	0.07
	-4.92
	<0.001

	Miniopterus schreibersii
	0.68
	0.26
	-1.04
	0.301

	Myotis spp.
	1.17
	1.01
	0.18
	0.858

	Nyctalus leisleri
	0.22
	0.20
	-1.69
	0.091

	Pipistrellus kuhlii
	0.03
	0.01
	-10.85
	<0.001

	Pipistrellus nathusii
	0.03
	0.01
	-9.22
	<0.001

	Pipistrellus pipistrellus
	0.05
	0.03
	-5.33
	<0.001





Table S17. Perimeter lighting (late summer 2025): diagnostics for the best-supported species-level models.
Model diagnostics for the best-supported Negative Binomial model fitted to weekly detections for each of the seven most abundant taxa during the perimeter-lighting monitoring period (1 July–31 August 2025). Diagnostics include DHARMa dispersion, residual uniformity (Kolmogorov–Smirnov) and outlier tests, plus Pearson correlation between observed and model-predicted weekly counts. Temporal autocorrelation tests are summarised by location (GPV internal versus boundary). P-values are reported to three decimals (p < 0.001 shown as such).

	Species
	Best model
	Dispersion p
	Uniformity p (KS)
	Outliers p
	Pearson r (obs vs pred)
	DW p (PV_internal)
	DW p (Boundary)

	Hypsugo savii
	Location [GLM NB] + effort offset
	0.668
	0.792
	1.000
	0.35
	0.839
	0.039

	Miniopterus schreibersii
	Null [GLM NB] + effort offset
	0.718
	0.725
	1.000
	0.44
	0.060
	0.536

	Myotis spp.
	Null [GLM NB] + effort offset
	0.904
	0.757
	1.000
	0.40
	0.055
	0.774

	Nyctalus leisleri
	Null [GLM NB] + effort offset
	0.686
	0.291
	1.000
	-0.14
	0.162
	0.564

	Pipistrellus kuhlii
	Location [GLM NB] + effort offset
	0.842
	0.553
	1.000
	0.81
	0.521
	0.109

	Pipistrellus nathusii
	Location [GLM NB] + effort offset
	0.222
	0.404
	1.000
	0.83
	0.007
	0.139

	Pipistrellus pipistrellus
	Location [GLM NB] + effort offset
	0.838
	0.372
	1.000
	0.62
	0.081
	0.645



