Supplementary Material
Table S1. 
Groups and forms of Tree-related Microhabitat types, according to Kraus et al.[46].
	
Categories
	Form
	Group
	Types

	Saproxylic microhabitat
	Cavities
	Woodpecker cavities
(CV1)
	Cavity entrance, ø = 4 cm (CV11)

	
	
	
	Cavity entrance, ø = 5 – 6 cm (CV12)

	
	
	
	Cavity of Dryocopus martius (CV13)

	
	
	
	Feeding hole, ø ≥ 10 cm (CV14)

	
	
	
	Woodpecker “flute” (CV15)

	
	
	Trunk and mould cavities
(CV2)
	Trunk cavity with mould, ø ≥ 10 cm, ground
contact (CV21)

	
	
	
	Trunk cavity with mould, ø ≥ 30 cm, ground
contact (CV22)

	
	
	
	Trunk cavity with mould, ø ≥ 10 cm, no ground
contact (CV23)

	
	
	
	Trunk cavity with mould, ø ≥ 30 cm, no ground
contact (CV24)

	
	
	
	Semi-open trunk cavity, ø ≥ 30 cm (CV25)

	
	
	
	Trunk cavity with open top (CV26)

	
	
	Branch holes
(CV3)
	ø ≥ 5 cm (CV31)

	
	
	
	ø ≥ 10 cm (CV32)

	
	
	
	Hollow branch, ø ≥ 10 cm (CV33)

	
	
	Dendrotelms and water-filled holes
(CV4)
	At the trunk base, ø ≥ 3 cm (CV41)

	
	
	
	At the trunk base, ø ≥ 15 cm (CV42)

	
	
	
	In the crown, ø ≥ 5 cm (CV43)

	
	
	
	In the crown, ø ≥ 15 cm (CV44)

	
	
	Insect galleries and bore holes
(CV5)
	Gallery with single small-bore holes (CV51)

	
	
	
	Large bore hole, ø ≥ 2 cm (CV52)

	
	Injuries and
wounds
	Bark loss / exposed sapwood
(IN1)
	Bark loss 25 – 600 cm2, decay stage < 3 (IN11)

	
	
	
	Bark loss > 600 cm2, decay stage < 3 (IN12)

	
	
	
	Bark loss 25 – 600 cm2, decay stage = 3 (IN13)

	
	
	
	Bark loss > 600 cm2, decay stage = 3 (IN14)

	
	
	Exposed heartwood / trunk and crown breakage
(IN2)
	Broken trunk, ø ≥ 20 cm at the broken end (IN21)

	
	
	
	Broken tree crown / fork (IN22)

	
	
	
	Broken limb, ø ≥ 20 cm at the broken end (IN23)

	
	
	
	Splintered stem, ø ≥ 20 cm at the broken end (IN24)

	
	
	Cracks and scars
(IN3)
	Line-shaped injury, length ≥ 30 cm (IN31)

	
	
	
	Line-shaped injury, length ≥ 100 cm (IN32)

	
	
	
	Lightning scar (IN33)

	
	
	
	Fire scar (IN34)

	
	Bark
	Bark shelter and pocket
(BA1)
	Bark shelter (BA11)

	
	
	
	Bark pocket (BA12)

	
	
	Coarse bark
(BA2)
	Coarse bark (BA21)

	
	Deadwood
	Dead branches and limbs / crown deadwood
(DE1)
	ø 10 – 20 cm, ≥ 50 cm, sun exposed (DE11)

	
	
	
	ø > 20 cm, ≥ 50 cm, sun exposed (DE12)

	
	
	
	ø 10 – 20 cm, ≥ 50 cm, not sun exposed (DE13)

	
	
	
	ø > 20 cm, ≥ 50 cm, not sun exposed (DE14)

	
	
	
	Dead top (DE15)

	Epixylic microhabitats
	Deformation /
growth form
	Root buttress cavities
(GR1)
	ø ≥ 5 cm (GR11)

	
	
	
	ø ≥ 10 cm (GR12)

	
	
	
	Trunk cleavage, length ≥ 30 cm (GR13)

	
	
	Witches broom
(GR2)
	Witches broom (GR21)

	
	
	
	Water sprout (GR22)

	
	
	Cankers and burrs
(GR3)
	Cancerous growth (GR31)

	
	
	
	Decayed canker (GR32)

	
	Epiphytes
	Fruiting bodies fungi
(EP1)
	Annual polypores, ø > 5cm (EP11)

	
	
	
	Perennial polypores, ø > 10 cm (EP12)

	
	
	
	Pulpy agaric, ø > 5 cm (EP13)

	
	
	
	Large ascomycetes, ø > 5 cm (EP14)

	
	
	Myxomycetes
(EP2)
	ø > 5 cm (EP21)

	
	
	Epiphytic crypto- and
phanerogams
(EP3)
	Epiphytic bryophytes, coverage > 25 % (EP31)

	
	
	
	Epiphytic foliose and fruticose lichens, coverage > 25 % (EP32)

	
	
	
	Lianas, coverage > 25 % (EP33)

	
	
	
	Epiphytic ferns, > 5 fronds (EP34)

	
	
	
	Mistletoe (EP35)

	
	Nests
	Nests
(NE1)
	Large vertebrate nest (NE11)

	
	
	
	Small vertebrate nest (NE12)

	
	
	
	Invertebrate nest (NE21)

	
	Other
	Sap and resin run
(OT1)
	Sap flow (OT11)

	
	
	
	Resin flow and pockets (OT12)

	
	
	Microsoil
(OT2)
	Crown microsoil (OT21)

	
	
	
	Bark microsoil (OT22)



Table S2.
Summary of the ALS metrics, according to Giannetti et al. [47].
	Metric
	Description

	i_quart_1; i_quart_2; i_quart_3; i_quart_4
	Quartile of 25, 50, 75, 100 intensity distribution

	z_quart_1; z_quart_2; z_quart_3; z_quart_4
	Quartile of 25, 50, 75, 100 z distribution

	n_point_i_quart_1, n_point_i_quart_2, _point_i_quart_3, n_point_i_quart_4
	Number point per intensity quartile

	i_1_q10, … i_1_q90
	z percentiles of 1st intensity quartiles

	i_1_p90_p25, i_1_p75_p25, i_1_p50_p25
	Difference between i_1q_p90-i_1q_p25; i_1q_p90-i_1q_p25,  i_1q_p90-i_1q_p25

	i_1_ratio_p90_p25
	Ratio between i_1q_p90/i_1q_p25

	i_2_q10, … i_2_q90
	z percentiles of 2nd intensity quartiles

	i_2_p90_p25, i_2_p75_p25, i_2_p50_p25
	Difference between i_2q_p90-i_2q_p25; i_2q_p75-i_2q_p25,  i_2q_p50-i_2q_p25

	i_2_ratio_p90_p25
	Ratio between i_2q_p90/i_2q_p25

	i_3_q10, … i_3_q90
	z percentiles of 3rd intensity quartiles

	i_3_p90_p25, i_3_p75_p25, i_3_p50_p25
	Difference between i_3q_p90-i_3q_p25; i_3q_p90-i_3q_p25,  i_3q_p90-i_3q_p25

	i_3_ratio_p90_p25
	Ratio between i_3q_p90/i_3q_p25

	i_4_q10, … i_4_q90
	z percentiles of 4th intensity quartiles

	i_4_p90_p25, i_4_p75_p25, i_4_p50_p25
	Difference between i_4q_p90-i_4q_p25; i_4q_p90-i_4q_p25,  i_4q_p90-i_4q_p25

	i_4_ratio_p90_p25
	Ratio between i_2q_p90/i_2q_p25

	max_i
	Intensity maximum value

	min_i
	Intensity minimum value

	avg_i
	Intensity average value

	sd_i
	Intensity standard deviation

	kur_i
	Intensity kurtosis 

	ske_i
	Intensity skewness

	AAD_i
	Intensity median absolute deviation 

	range_i
	Difference between maximum and minimum Intensity values

	i_d1, i_d2, i_d3, i_d4
	Intensity density calculated for equally intensity layers, defined as quarters of the distance between the 100th percentile and the lowest intensity value.

	entropy_i
	Intensity normalized Shannon diversity index (entropy)

	max_z
	Z maximum value

	min_z
	Z minimum value

	avg_z
	Z average value

	sd_z
	Z standard deviation

	kur_z
	Z kurtosis

	ske_z
	Z skewness

	AAD_z
	Z median absolute deviation

	range_z
	Difference between maximum and minimum Z values

	entropy_z
	Z normalized Shannon diversity index (entropy)

	AVG_mean
	Average of GLCM mean

	SD_mean
	Standard deviation of GLCM mean

	AVG_variance
	Average of GLCM variance

	SD_variance
	Standard deviation of GLCM variance

	AVG_homogeneity
	Average of GLCM homogeneity

	SD_homogeneity
	Standard deviation of GLCM homogeneity

	AVG_contrast
	Average of GLCM contrast

	SD_contrast
	Standard deviation of GLCM contrast

	AVG_dissimilarity
	Average of GLCM dissimilarity

	SD_dissimilarity
	Standard deviation of GLCM dissimilarity

	AVG_entropy
	Average of GLCM entropy

	SD_entropy
	Standard deviation of GLCM entropy

	AVG_second moment
	Average of GLCM second moment

	SD_second moment
	Standard deviation of GLCM second moment

	num_max
	Number of local maxima

	sum_z_standard
	Sum of standardized Z values

	sum_i_standard
	Sum of standardized I values

	mean_R, mean_G, mean_B
	Mean value of R, G, B and NIR bands

	min_R, min_G, min_B
	Minimum value of R, G, B bands

	max_R, max_G, max_B
	Maximum value of R, G, B bands

	sd_R, sd_G, sd_B
	Standard deviation of R, G, B bands

	zst_p10, …, zst_ p95
	Percentile of 10, 20, 30, 50, 60, 70, 80, 90, 95 zst distribution

	p1, p2, …, p95, p100
	Percentile of 10, 20, 30, 50, 60, 70, 80, 90, 95, 100 of height distribution

	i_1q_d1,…, i_1q_d10
	Quantile density for 1st quartile

	i_2q_d1,…, i_2q_d10
	Quantile density for 2nd quartile

	i_3q_d1,…, i_3q_d10
	Quantile density for 3rd quartile

	i_4q_d1,…, i_4q_d10
	Quantile density for 4th quartile

	d1, ….,d10
	Proportion of points per quantile vertical layer 1st, …,9th to the total number of points



Table S3. 
List of the saproxylic and non saproxylic beetle species sampled in the Nature Reserve of Vallombrosa. 
In particular, CR = Critically endangered, EN = Endangered, VU = Vulnerable, NT = Near Threatened, LC = Least Concern, DD = Data Deficient. 
XY = xylophagous (also on healthy trees), SX = saproxylophagous (on dead wood and woody rotting material, including woodmould), PR = predator (as larvae and/or adults) of Sx/xy or of other saproxylic insects, MY = mycophagous (on hyphae of saproxylic fungi or yeasts, and myxomycetes, mostly under bark), MB = mycetobiontic on carpophora of large Polyporales and other fungi living on old trees and stumps, SP = saprophytophagous (on dead vegetal rotting material associated with dead wood debris), UN = undefinied (Carpaneto et al. [21]).
	Family
	Species
	IUCN 
category
	Trophic 
category
	Number of
specimens

	Biphyllidae
	Diplocoelus fagi (Chevrolat, 1837)
	LC
	SX (PR)
	5

	Bostrichidae
	Xylopertha retusa (A.G.Olivier, 1790)
	VU
	XY
	8

	Buprestidae
	Anthaxia (Melanthaxia) helvetica spp. apennina Obenberger, 1938
	LC
	XY
	1

	Cantharidae
	Cantharis decipiens Baudi, 1871
	
	
	6

	Cantharidae
	Cantharis monacha Moscardini, 1862
	
	
	2

	Cantharidae
	Dichelotarsus procerulus (Kiesenwetter, 1860)
	
	
	1

	Cantharidae
	Malthinus glabellus Kiesenwetter, 1852
	
	
	3

	Cantharidae
	Malthodes sp.
	
	
	1

	Cerambycidae
	Alosterna tabacicolor (De Geer, 1775) 
	LC
	XY
	12

	Cerambycidae
	Anaglyptus mysticus (Linnaeus, 1758) 
	LC
	XY
	1

	Cerambycidae
	Anastrangalia dubia (Scopoli, 1763)
	LC
	XY
	17

	Cerambycidae
	Clytus arietis (Linnaeus, 1758) 
	LC
	XY
	1

	Cerambycidae
	Grammoptera ruficornis (Fabricius, 1781)
	LC
	XY
	29

	Cerambycidae
	Leiopus femoratus Fairmaire, 1859
	NT
	XY
	30

	Cerambycidae
	Mesosa nebulosa (Fabricius, 1781)
	LC
	XY
	2

	Cerambycidae
	Molorchus minor (Linnaeus, 1758)
	LC
	XY
	1

	Cerambycidae
	Obrium cantharinum (Linnaeus, 1767)
	NT
	XY
	5

	Cerambycidae
	Phymatodes testaceus (Linnaeus, 1758) 
	LC
	XY
	3

	Cerambycidae
	Rhagium bifasciatum Fabricius, 1775
	LC
	XY
	6

	Cerambycidae
	Rhagium inquisitor (Linnaeus, 1758)
	LC
	XY
	1

	Cerambycidae
	Ropalopus insubricus (Germar, 1824)
	VU
	XY
	2

	Cerambycidae
	Rutpela maculata (Poda, 1761) 
	LC
	XY
	12

	Cerambycidae
	Saperda scalaris (Linnaeus, 1758)
	LC
	XY
	1

	Cerambycidae
	Stenurella bifasciata (O.F.Müller, 1776)
	LC
	XY
	19

	Cerambycidae
	Stenurella melanura (Linnaeus, 1758)
	LC
	XY
	67

	Cerylonidae
	Cerylon ferrugineum Stephen, 1830
	LC
	MY
	47

	Cryptophagidae
	Cryptophagus scanicus (Linneaus, 1758)
	LC
	MY
	17

	Cryptophagidae
	Cryptophagus sp.
	
	
	20

	Chrysomelidae
	Galerucella (Neogalerucella) lineola (Fabricius, 1781)
	
	
	2

	Cleridae
	Thanasimus formicarius  (Linneaus, 1758)
	LC
	PR
	4

	Cleridae
	Tillus elongatus (Linneaus, 1758)
	
	
	2

	Cucujidae
	Pediacus dermestoides (Fabricius, 1792)
	NT
	PR
	8

	Curculionidae
	Anisandrus dispar (Fabricius, 1792)
	LC
	MY
	202

	Curculionidae
	Cryphalus piceae (Ratzeburg, 1837)
	LC
	XY
	4

	Curculionidae
	Dryocoetes autographus (Ratzeburg, 1837)
	LC
	XY
	2

	Curculionidae
	Dryocoetes villosus  (Fabricius, 1792) 
	LC
	XY
	1

	Curculionidae
	Ernoporicus fagi (Fabricius, 1798)
	LC
	XY
	2704

	Curculionidae
	Hylesinus crenatus (Fabricius, 1787)
	LC
	XY
	32

	Curculionidae
	Ips cembrae (Heer, 1836)
	LC
	XY
	2

	Curculionidae
	Lasiorhynchites (Coccygorrhynchites) sericeus (Herbst, 1797)
	
	
	1

	Curculionidae
	Orchestes fagi (Linneaus, 1758)
	
	
	874

	Curculionidae
	Phyllobius etruscus Desbrochers, 1873
	
	
	2

	Curculionidae
	Pissodes (Pissodes) piceae Illiger, 1807
	LC
	XY
	2

	Curculionidae
	Pissodes (Pissodes) pini (Linnaeus, 1758)
	LC
	XY
	2

	Curculionidae
	Pityokteines curvidens (Germar, 1824)
	LC
	XY
	33

	Curculionidae
	Platypus cylindrus (Fabricius, 1792)
	LC
	XY
	6

	Curculionidae
	Polydrusus (Metallites) aeratus (Gravenhorst, 1807)
	
	
	60

	Curculionidae
	Polydrusus impar Des Gozis, 1882
	
	
	2

	Curculionidae
	Polygraphus poligraphus (Linnaeus, 1758)
	LC
	XY
	1

	Curculionidae
	Scolytus intricatus (Ratzeburg, 1837)
	LC
	XY
	42

	Curculionidae
	Tatianaerhynchites aequatus (Linnaeus, 1767)
	
	
	1

	Curculionidae
	Trypodendron domesticum (Linnaeus, 1758)
	LC
	MY
	5

	Curculionidae
	Trypodendron signatum (Fabricius, 1792)
	LC
	XY
	105

	Curculionidae
	Xyleborinus saxesenii (Ratzeburg, 1837)
	LC
	MY
	4

	Curculionidae
	Xyleborus monographus (Fabricius, 1792)
	LC
	MY
	66

	Curculionidae
	Xylosandrus germanus (Blandford, 1894)
	
	
	2804

	Elateridae
	Agriotes (Agriotes) acuminatus (Stephens, 1830)
	
	
	8

	Elateridae
	Agriotes (Agriotes) infuscatus Desbrochers des Loges, 1870
	
	
	62

	Elateridae
	Ampedus coenobita (Costa, 1882)
	NT
	PR
	5

	Elateridae
	Ampedus elegantulus (Schönherr, 1817)
	VU
	PR
	3

	Elateridae
	Ampedus erythrogonus (O.F. Müller, 1821)
	NT
	PR
	3

	Elateridae
	Ampedus nemoralis Bouwer, 1980
	VU
	PR
	1

	Elateridae
	Ampedus nigerrimus (Boisduval & Lacordaire, 1835)
	LC
	PR
	1

	Elateridae
	Athous (Haplathous) subfuscus (O.F. Muller,1767)
	
	
	67

	Elateridae
	Athous flavipennis Candèze, 1860
	
	
	2

	Elateridae
	Athous vittatus (Fabricius, 1792)
	
	
	31

	Elateridae
	Limonius minutus (Linnaeus, 1758)
	
	
	3

	Elateridae
	Megathous nigerrimus (Desbrochers des Loges, 1870)
	EN
	PR
	52

	Elateridae
	Nothodes parvulus (Panzer, 1799)
	
	
	232

	Elateridae
	Stenagostus rhombeus (A.G.Olivier, 1790)
	VU
	PR
	18

	Endomychidae
	Mycetina cruciata (Schaller, 1783)
	LC
	MB
	2

	Eucnemidae
	Melasis buprestoides (Linnaeus, 1760)
	LC
	SX
	5

	Erotylidae
	Triplax lacordairii Crotch, 1870
	NT
	MB
	1

	Laemophloeidae
	Cryptolestes (Leptophloeus) alternans (Erichson, 1846)
	NT
	PR (MY)
	520

	Laemophloeidae
	Notolaemus unifasciatus (Latreille, 1804)
	NT
	MY
	2

	Lampyridae
	Luciola pedemontana Motschulsky , 1853
	
	
	8

	Latridiidae
	Enicmus brevicornis (Mannerheim, 1844)
	LC
	MY
	4

	Latridiidae
	Cartodere nodifer (Westwood, 1839)
	LC
	MY
	1

	Latridiidae
	Stephostethus alternans (Mannerheim, 1844)
	LC
	MY
	1

	Latridiidae
	Enicmus testaceus (Stephens, 1830)
	LC
	MY
	5

	Lucanidae
	Sinodendron cylindricum (Linnaeus, 1758)
	LC
	SX
	2

	Lycidae
	Dictyoptera aurora (Herbst, 1784)
	LC
	MY
	1

	Lycidae
	Pyropterus nigroruber (DeGeer, 1774) 
	LC
	MY
	3

	Lymexylidae
	Elateroides dermestoides (Linnaeus, 1761)
	NT
	XY (MY)
	31

	Lymexylidae
	Lymexylon navale (Linnaeus, 1758)
	NT
	XY (MY)
	12

	Melandryidae
	Abdera (Abdera) biflexuosa (Curtis, 1829)
	NT
	MY
	2

	Melandryidae
	Conopalpus testaceus (A.G.Olivier, 1790)
	NT
	MY
	1

	Melandryidae
	Serropalpus barbatus  (Schaller, 1783)
	NT
	MY
	29

	Melyridae
	Aplocnemus (Aplocnemus) nigricornis  (Fabricius, 1792)
	LC
	PR
	26

	Melyridae
	Danacea (Danacea) ambigua Mulsant & Rey, 1868
	
	
	69

	Melyridae
	Danacea cusanensis (Costa, 1847)
	
	
	7

	Melyridae
	Dasytes (Mesodasytes) nigrocyaneus  Mulsant & Rey, 1868
	LC
	PR
	1

	Melyridae
	Dasytes (Mesodasytes) plumbeus  (O.F. Müller, 1776)
	LC
	PR
	236

	Melyridae
	Dasytes (Metadasytes) caeruleus  (De Geer, 1774)
	LC
	PR
	11

	Melyridae
	Trichoceble floralis  ( A.G.Olivier, 1790)
	VU
	PR
	2

	Monotomidae
	Rhizophagus (Rhizophagus) bipustulatus (Fabricius, 1792) 
	LC
	MY (PR)
	9

	Monotomidae
	Rhizophagus (Rhizophagus) cribratus Gyllenhal, 1827
	DD
	MY (PR)
	2

	Monotomidae
	Rhizophagus (Rhizophagus) dispar (Paykull, 1800)
	LC
	MY (PR)
	2

	Monotomidae
	Rhizophagus (Rhizophagus) ferrugineus (Paykull, 1800)
	LC
	MY (PR)
	17

	Monotomidae
	Rhizophagus (Rhizophagus) nitidulus (Fabricius, 1798)
	NT
	MY (PR)
	1

	Monotomidae
	Rhizophagus (Rhizophagus) perforatus Erichson, 1845
	DD
	MY (PR)
	6

	Mordellidae
	Mordellochroa milleri (Emery, 1876)
	CR
	SX
	1

	Mordellidae
	Tomoxia bucephala (A. Costa, 1854)
	LC
	SX
	2

	Mycetophagidae
	Mycetophagus quadripustulatus  (Linneaus, 1761)
	LC
	MY
	18

	Nitidulidae
	Cryptarcha strigata (Fabricius, 1787)
	LC
	SF
	17

	Nitidulidae
	Epuraea aestiva (Linnaeus, 1758)
	
	
	3

	Nitidulidae
	Epuraea fuscicollis (Stephens, 1835)
	LC
	SF
	5

	Nitidulidae
	Epuraea melanocephala (Marsham, 1802)
	LC
	MY
	2

	Nitidulidae
	Epuraea unicolor (A.G.Olivier, 1790)
	LC
	SF
	1

	Nitidulidae
	Glischrochilus quadriguttatus  (Fabricius, 1776)
	VU
	SF
	18

	Nitidulidae
	Glischrochilus quadripunctatus (Linnaeus, 1758)
	NT
	MY
	6

	Nitidulidae
	Meligethes fuscus (Olivier, 1790)
	
	
	1

	Nitidulidae
	Soronia grisea (Linnaeus, 1758)
	LC
	SF
	1

	Nitidulidae
	Teucriogethes obscurus (Erichson, 1845)
	
	
	1

	Oedemeridae
	Nacerdes (Xanthochroa) carniolica  (Gistl, 1834)
	LC
	SX
	25

	Oedemeridae
	Oedemera flavipes (Fabricius, 1792)
	
	
	1

	Ptinidae
	Ptinomorphus imperialis (Linnaeus, 1767)
	LC
	XY
	5

	Pyrochroidae
	Pyrochroa coccinea  (Linnaeus, 1761)
	LC
	SX
	3

	Salpingidae
	Salpingus planirostris (Fabricius, 1787)
	LC
	SX
	187

	Salpingidae
	Salpingus ruficollis (Linnaeus, 1760)
	NT
	SX
	134

	Salpingidae
	Vincenzellus ruficollis  (Panzer, 1794)
	LC
	MY
	5

	Scraptiidae
	Anaspis lurida Stephens, 1832
	LC
	SX
	68

	Scraptiidae
	Anaspis maculata (Fourcroy, 1785)
	
	
	56

	Scraptiidae
	Anaspis nigripes Brisout de Barneville, 1866
	
	
	9

	Scraptiidae
	Anaspis ruficollis (Fabricius, 1792)
	EN
	SX
	86

	Scraptiidae
	Anaspis thoracica (Linnaeus, 1758)
	
	
	5

	Silphidae
	Nicrophorus humator (Gleditsch, 1767)
	
	
	1

	Silphidae
	Nicrophorus vespilloides Herbst, 1783
	
	
	1

	Silvanidae
	Silvanoprus fagi (Guèrin, 1844)
	NT
	SX (SF)
	1

	Staphylinidae
	Aleochara maculata Brisout de Barneville, 1863
	
	
	1

	Staphylinidae
	Aleochara sparsa Heer, 1839
	
	
	273

	Staphylinidae
	Amphichroum canaliculatum (Erichson, 1840)
	
	
	1

	Staphylinidae
	Anthophagus (Phaganthus) fauveli caprai Koch, 1933
	
	
	1

	Staphylinidae
	Atheta aeneicollis (Sharp, 1869)
	
	
	1

	Staphylinidae
	Atheta fungi (Gravenhorst, 1806) 
	
	
	2

	Staphylinidae
	Atheta hybrida (Sharp, 1869)
	
	
	3

	Staphylinidae
	Atheta sp. 
	
	
	1

	Staphylinidae
	Atheta sp. pl.
	
	
	8

	Staphylinidae
	Atheta taxiceroides Münster, 1932
	
	
	14

	Staphylinidae
	Atheta trinotata (Kraatz, 1856)
	
	
	2

	Staphylinidae
	Atrecus affinis (Paykull, 1789)
	VU
	PR
	2

	Staphylinidae
	Bisnius fimetarius (Gravenhorst, 1802)
	
	
	2

	Staphylinidae
	Bolitobius cingulatus Mannerheim, 1830
	
	
	1

	Staphylinidae
	Bryoporus multipunctus Hampe, 1867
	
	
	1

	Staphylinidae
	Eusphalerum (Eusphalerum) signatum angulatum (Luze, 1911)
	
	
	746

	Staphylinidae
	Eusphalerum italicum (Koch, 1938)
	
	
	5

	Staphylinidae
	Eusphalerum luteum dispar (Baudi di S, 1889)
	
	
	1

	Staphylinidae
	Eusphalerum montivagum vesubianum Coiffait, 1959
	
	
	1

	Staphylinidae
	Eusphalerum rectangulum (Baudi di Selve, 1870)
	
	
	5

	Staphylinidae
	Gabrius sp.
	
	
	1

	Staphylinidae
	Haploglossa villosula (Stephens, 1832)
	
	
	2

	Staphylinidae
	Lordithon lunulatus (Linnaeus, 1760)
	
	
	1

	Staphylinidae
	Nehemitropia lividipennis  Mannerheim, 1830
	
	
	1

	Staphylinidae
	Ocalea sp.
	
	
	1

	Staphylinidae
	Othius laeviusculus Stephens, 1832
	
	
	2

	Staphylinidae
	Oxypoda brevicornis (Stephens, 1832)
	
	
	1

	Staphylinidae
	Philonthus (Philonthus) carbonarius (Gravenhorst, 1802)
	
	
	1

	Staphylinidae
	Philontus sp.
	
	
	1

	Staphylinidae
	Phloeopora corticalis (Gravenhorst, 1802)
	LC
	UN
	35

	Staphylinidae
	Phloeopora occidentalis Lohse, 1984
	
	
	4

	Staphylinidae
	Phloeostiba plana (Paykull, 1792)
	LC
	SX
	23

	Staphylinidae
	Placusa atrata (Mannerheim, 1830)
	LC
	PR
	1

	Staphylinidae
	Placusa pumilio (Gravenhorst, 1802)
	LC
	PR
	10

	Staphylinidae
	Placusa sp.
	
	
	1

	Staphylinidae
	Platystethus nitens (C.R.Sahlberg, 1832)
	
	
	1

	Staphylinidae
	Platystethus spinosus Erichson, 1840
	
	
	1

	Staphylinidae
	Pselaphinae gen. sp
	
	
	1

	Staphylinidae
	Quedius dilatatus (Fabricius, 1787)
	
	
	10

	Staphylinidae
	Quedius humeralis Stephens, 1832
	
	
	3

	Staphylinidae
	Quedius latialis Gridelli, 1924
	
	
	6

	Staphylinidae
	Quedius lucidulus Erichson, 1839
	
	
	2

	Staphylinidae
	Quedius mesomelinus (Marsham, 1802)
	
	
	34

	Staphylinidae
	Quedius picipes (Mannerheim, 1830)
	
	
	1

	Staphylinidae
	Quedius sp.
	
	
	1

	Staphylinidae
	Rugilus rufipes Germar, 1836
	
	
	1

	Staphylinidae
	Sepedophilus testaceus (Fabricius, 1793)
	LC
	MY
	1

	Staphylinidae
	Stenus assequens Rey, 1884
	
	
	1

	Staphylinidae
	Thamiaraea cinnamomea (Gravenhorst, 1802)
	LC
	UN
	45

	Staphylinidae
	Thamiaraea hospita (Märkel, 1845)
	LC
	UN
	1

	Staphylinidae
	Xantholininae? gen. Sp. 1
	
	
	1

	Staphylinidae
	Zyras (Zyras) haworthi (Stephens, 1832)
	
	
	2

	Tenebrionidae
	Diaperis boleti (Linnaeus, 1758)
	LC
	MB
	1

	Tenebrionidae
	Isomira sp.
	
	
	95

	Trogossitidae
	Nemozoma elongatum (Linnaeus, 1760)
	LC
	PR
	46

	Zopheridae
	Colydium elongatum (Fabricius, 1787)
	LC
	PR
	32

	Zopheridae
	Coxelus pictus  (Sturm, 1807)
	LC
	SX
	147

	Zopheridae
	Synchita undata Guerin-Meneville, 1844
	NT
	SX
	1





Table S4. 
List of the bird species identified in the Nature Reserve of Vallombrosa.
	Family
	Species
	Foraging
	Nesting
	

	Accipitridae
	Accipiter nisus (Linnaeus, 1758)
	Surface
	Upper canopy
	

	Accipitridae
	Buteo buteo (Linnaeus, 1758)
	Surface
	Upper canopy
	

	Aegithalidae
	Aegithalos caudatus (Linnaeus, 1758)
	Foliage
	Lower canopy
	

	Certhiidae
	Certhia brachydactyla C. L. Brehm, 1820
	Bark
	Cavity
	Secondary cavity nesters

	Certhiidae
	Certhia familiaris Linnaeus, 1758*
	Bark
	Cavity
	Secondary cavity nesters

	Columbidae
	Columba palumbus Linnaeus, 1758
	Ground
	Upper canopy
	

	Corvidae
	Corvus corone Linnaeus, 1758
	Ground
	Upper canopy
	

	Corvidae
	Garrulus glandarius (Linnaeus, 1758)
	Ground
	Upper canopy
	

	Fringillidae
	Fringilla coelebs Linnaeus, 1758
	Foliage
	Middle canopy
	

	Fringillidae
	Loxia curvirostra Linnaeus, 1758
	Foliage
	Upper canopy
	

	Fringillidae
	Pyrrhula pyrrhula (Linnaeus, 1758)
	Ground
	Lower canopy
	

	Fringillidae
	Spinus spinus (Linnaeus, 1758)**
	Foliage
	Middle canopy
	

	Muscicapidae
	Erithacus rubecula (Linnaeus, 1758)
	Ground
	Ground
	

	Paridae
	Cyanistes caeruleus (Linnaeus, 1758)
	Foliage
	Cavity
	Secondary cavity nesters

	Paridae
	Lophophanes cristatus (Linnaeus, 1758)
	Foliage
	Cavity
	Weak excavator

	Paridae
	Parus major Linnaeus, 1758
	Foliage
	Cavity
	Secondary cavity nesters

	Paridae
	Periparus ater (Linnaeus, 1758)
	Foliage
	Cavity
	Secondary cavity nesters

	Paridae
	Poecile palustris (Linnaeus, 1758)
	Foliage
	Cavity
	Weak excavator

	Phylloscopidae
	Phylloscopus collybita (Vieillot, 1817)
	Foliage
	Ground
	

	Picidae
	Dendrocopos major (Linnaeus, 1758)
	Bark
	Cavity
	Primary excavator

	Picidae
	Dryobates minor (Linnaeus, 1758)
	Bark
	Cavity
	Primary excavator

	Picidae
	Dryocopus martius (Linnaeus, 1758)
	Bark
	Cavity
	Primary excavator

	Regulidae
	Regulus ignicapilla (Temminck, 1820)
	Foliage
	Middle canopy
	

	Regulidae
	Regulus regulus  (Linnaeus, 1758) 
	Foliage
	Middle canopy
	

	Sittidae
	Sitta europaea Linnaeus, 1758
	Bark
	Cavity
	Weak excavator

	Sylviidae
	Sylvia atricapilla (Linnaeus, 1758)
	Foliage
	Lower canopy
	

	Troglodytidae
	Troglodytes troglodytes (Linnaeus, 1758)
	Ground
	Cavity
	Secondary cavity nesters

	Turdidae
	Turdus merula Linnaeus, 1758
	Ground
	Middle canopy
	

	Turdidae
	Turdus philomelos C. L. Brehm, 1831
	Ground
	Middle canopy
	

	Turdidae
	Turdus viscivorus Linnaeus, 1758
	Ground
	Middle canopy
	



Table S5. 
Results of the variable selection. In rows are reported the predictor variables and in columns, the outcome. Each cell indicates if the variable in the row was selected for predicting the outcome in the column. R stands for Richness, and S for Shannon index, respectively. The last column indicates the number of models in which the variable in the row was selected. The last two rows reported the number of variables selected for each model, for the Richness and the Shannon index, respectively.
	 
	Beetles
	Saproxilic beetles
	Birds
	TreMs
	Saproxylic TreMs
	Epixylic TreMs
	N° models

	aspect
	
	
	
	S
	S
	
	2

	AVG_variance
	
	
	
	S
	
	
	1

	d10
	
	
	
	R
	R
	
	2

	i_1_p75_p25
	R
	
	R
	
	
	
	2

	i_1_p90_p25
	R
	
	
	
	
	
	1

	I_1q_p3
	
	
	R
	
	
	
	1

	i_2_p50_p25
	
	
	R
	
	
	R-S
	3

	I_2q_d1
	
	
	
	
	R
	
	1

	i_3_p_50_p25
	
	
	
	
	S
	
	1

	I_3q_d7
	S
	
	
	
	
	
	1

	i_4_p75_p25
	
	
	S
	
	
	
	1

	I_4q_p5
	S
	
	
	
	
	
	1

	i_range
	
	
	
	
	R
	
	1

	i_ske
	R
	R-S
	
	
	
	
	3

	i3_q20
	
	
	
	
	R
	
	1

	i4_q10
	
	
	S
	
	
	R-S
	3

	i4_q20
	
	S
	
	S
	
	
	2

	max_B
	
	R-S
	
	
	
	
	2

	quant_i_1
	
	
	
	
	S
	
	1

	quant_i_2
	
	
	R
	
	R
	
	2

	SD_homogeneity
	
	R
	S
	
	
	
	2

	SD_mean
	
	
	
	
	R
	
	1

	SD_variance
	S
	
	
	
	
	
	1

	SLOPE_warped
	
	
	
	R-S
	
	S
	3

	v2019
	
	
	
	R
	R
	
	2

	z_st_p20
	S
	
	
	
	
	
	1

	Total Richness
	3
	3
	4
	3
	7
	2
	

	Total Shannon
	4
	3
	3
	4
	3
	3
	



