Anthropogenic activities affect forest structure and arthropod abundance in a Kenyan biodiversity hotspot
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	Table 1 Vegetation structure elements, human presence and activity and spatial factors characterized for this study. Human activity at landscape variables were computed from land use maps (Abera et al., 2022). Plot-level variables were assessed directly in the field in two field sessions (April/May 2021 and September 2021). Plots assessed in September 2021 (n = 41) were a subsample of those assessed in April/May 2021 (n = 70).

	Variable
	Definition of terms and methods used to obtain the variable
	Number of plots
	Type

	 Vegetation structure

	Vertical vegetation heterogeneity (VVH)
	VVH is the diversity of vegetation layers in different study plots. Within a 50 m radius across 20 points, the presence or absence of vegetation was recorded at < 1, 1 - 5, 5-9, 9 - 15, and > 15 m above the ground. We computed VVH by summarizing the presence of vegetation for each height interval and then calculating the Shannon-Wiener diversity index across all five vegetation height intervals.
	70
	continuous

	Index of canopy cover
	Sum of presence of vegetation above 9 m. Vegetation was assessed within a 50 m radius across 20 points, i.e., the index can reach a maximum value of 20 per plot.
	70
	continuous

	Diversity of plant growth forms
	Plant growth forms including herbs, ferns, dracaenas, climbers, tree-ferns, phoenix, shrubs, and trees assessed within a 50 m radius across 20 points and 5 height levels. We calculated plant growth form diversity by summing their presences across the 20 points and 5 height levels and then calculating the Shannon-Wiener diversity index.
	70
	continuous

	Ground cover
	Percentage woody vegetation cover below one meter within a 15 m radius per plot
	41
	

	Shrub cover
	Percentage woody vegetation cover at a height of 1 -5 m meter within a 15 m radius per plot
	41
	

	Canopy cover
	Percentage woody vegetation cover at a height of > 9 m meter within a 15 m radius per plot
	41
	

	Diameter at Breast Height (DBH)
	The average diameter of tree species with a DBH larger than 10 cm was recorded within a 15 m radius per plot.
	41
	continuous

	Tree height
	Average tree height of trees with DBH > 10 cm within a 15 m radius per plot. 
	41
	continuous

	Tree species richness
	The number of tree species with DBH > 10 cm recorded within a 15 m radius per plot.
	41
	continuous

	Tree species diversity
	The diversity of tree species with DBH > 10 cm within a 15 m radius. Computed using the Shannon-Wiener diversity index.
	41
	continuous

	 Human presence and activity at plot level

	Human presence and activity (HPA)
	Sum of records of human presence and activity signs such as paths, garbage, firewood bundles, humans, tree stumps, and cut trees in 20 points per plot (radius 50 m). For the subsample of 41 plots assessed in September of 2021, human forest disturbance was scored within a 15 m radius.
	70
	continuous

	Human presence and activity at landscape variables
	

	Anthropogenic land cover
	The proportion of land uses associated with human activities within a 200 m and 1 km radius around the central vegetation sampling point. These are areas classified as agricultural field, road, and built-up area.
	70
	continuous

	Spatial factors

	
	
	
	

	Distance to forest edge (DFE)
	Distance of the central vegetation sampling point to the nearest indigenous forest edge. Indigenous forest boundaries were obtained from land use maps by Pellikka et al. (2009) and Pellikka et al. (2018).
	70
	continuous

	Fragment size
	The size of the forest fragment in hectares. Forest sizes are based on Pellikka et al. (2009) and Pellikka et al. (2018). 
	70
	continuous

	Forest management

	Forest management status
	Whether or not the state or local government officially protects the forest fragment. Gazettement through Kenyan Forest Service
	70
	categorical


Figure 1 Location of Taita Hills in southern Kenya (small inset map), and Dabida massif with the remaining cloud forest patches (1-8, central map). The zoomed-out maps show distribution of vegetation structure sampling plots and arthropods from sweep nets, visual counts, and flight interception traps in each forest fragments. The scale differs for each fragment due to the differing sizes. Arthropods were sampled at the center of vegetation sampling plots.
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	Table 2 Pearson r correlation matrix for predictor variables used to model variation in vegetation structure sampled during the first field session (n = 70)

	
	Human presence and activity at plot level (HPA)
	Edge distance
	Fragment size
	Anthropogenic land cover 1 km radius

	Human presence and activity at plot level (HPA)
	1.00
	-0.21
	-0.33
	0.28

	Edge distance
	-0.21
	1.00
	0.29
	-0.31

	Fragment size
	-0.33
	0.29
	1.00
	-0.13

	Anthropogenic land cover 1 km radius
	0.28
	-0.31
	-0.13
	1.00


	Table 3 Pearson r correlation matrix for predictor variables used to model variation in vegetation structure sampled during the second field session (n = 41)

	
	Human presence and activity at plot level (HPA)
	Edge distance
	Fragment size
	Anthropogenic land cover 1 km radius

	Human presence and activity at plot level (HPA)
	1
	-0.15
	-0.12
	0.38

	Edge distance
	-0.15
	1
	0.29
	-0.35

	Fragment size
	-0.12
	0.29
	1
	-0.18

	Anthropogenic land cover 1 km radius
	0.38
	-0.35
	-0.18
	1


	Table 6 Pearson r correlation matrix for predictor variables used in the LMMs models for arthropod abundance sampled using sweep nets from 2016 to 2022 (full data set), where n = 158 sweep netting events in 83 plots. Correlated predictors with a Pearson r coefficient of > 0.70 were not included in the same models during AIC model section.

	
	VVH
	Index of canopy cover
	Plant growth forms
	Edge distance
	Fragment size

	VVH
	1
	0,84
	-0.20
	0.20
	0.42

	Index of canopy cover
	0.84
	1
	-0.39
	0.15
	0.60

	Plant growth forms
	-0.20
	-0.39
	1
	0.30
	-0.45

	Edge distance
	0.20
	0.15
	0.30
	1
	0.24

	Fragment size
	0.42
	0.60
	-0.45
	0.24
	1


	Table 5 Pearson r correlation matrix for predictor variables used in the LMMs models for arthropod abundance sampled using sweep nets from 2016 to 2020 (reduced data set), where n = 112 sweep netting events in 70 plots. Correlated predictors with a Pearson r coefficient of > 0.70 were not included in the same models during AIC model section.

	
	VVH
	Index of canopy cover
	Plant growth forms
	Edge distance
	Fragment size
	Daily maximum temperature
	Seasonal maximum temperature

	VVH
	1
	0.85
	-0.25
	0.12
	0.40
	0.33
	0.11

	Index of canopy cover
	0.85
	1
	-0.42
	0.12
	0.60
	0.29
	-0.11

	Plant growth forms
	-0.25
	-0.42
	1
	0.29
	-0.47
	-0.01
	0.21

	Edge distance
	0.12
	0.12
	0.29
	1
	0.22
	-0.02
	0.05

	Fragment size
	0.40
	0.60
	-0.47
	0.22
	1
	0.12
	-0.19

	Daily maximum temperature
	0.33
	0.29
	-0.01
	-0.02
	0.12
	1
	0.23

	Daily maximum temperature
	0.11
	-0.11
	0.21
	0.05
	-0.19
	0.23
	1


	Table 6 Pearson r correlation matrix for predictor variables used in the LMMs models for arthropod abundance from visual counts. where n = 51 plots. Correlated predictors with a Pearson r coefficient of > 0.70 were not included in the same models during AIC model section.

	
	VVH
	Index of canopy cover
	Plant growth forms
	Edge distance
	Fragment size

	VVH
	1
	0.77
	-0.14
	0.32
	0.31

	Index of canopy cover
	0.77
	1
	-0.39
	0.33
	0.58

	Plant growth forms
	-0.14
	-0.39
	1
	0.01
	-0.51

	Edge distance
	0.32
	0.33
	0.01
	1
	0.39

	Fragment size
	0.31
	0.58
	-0.51
	0.39
	1


	Table 7 Pearson r correlation matrix for predictor variables used in the LMMs models for arthropod abundance from FIT. where n = 18 plots. Correlated predictors with a Pearson r coefficient of > 0.70 were not included in the same models during AIC model section.

	
	Fragment size
	Tree species richness
	Tree height
	Ground cover
	Shrub cover
	Upper canopy cover

	Fragment size
	1
	0.41
	0.68
	-0.37
	-0.29
	0.46

	Tree species richness
	0.41
	1
	0.46
	-0.36
	-0.06
	0.35

	Tree height
	0.68
	0.46
	1
	-0.20
	-0.29
	0.65

	Ground cover
	-0.37
	-0.36
	-0.20
	1
	0.26
	-0.26

	Shrub cover
	-0.29
	-0.06
	-0.29
	0.26
	1
	-0.46

	Upper canopy cover
	0.46
	0.35
	0.65
	-0.26
	-0.46
	1


	Table 8 Threatened species recorded in the study area. The IUCN (International Union for the Conservation of Nature) red list status is based on (IUCN, 2022). 

	Family
	Species name
	Author
	Distribution
	IUCN Red list status

	Euphorbiaceae
	Macaranga conglomerata
	Brenan
	Kenya. Tanzania
	Vulnerable 

	Fabaceae
	Millettia oblata subsp. teitensis
	J.B. Gillett
	Kenya
	Vulnerable 

	Lamiaceae
	Vitex fischeri var. keniensis 
	(Turrill) Meerts
	Central and East Africa
	Endangered 

	Rubiaceae
	Psychotria petitii
	Verdc.
	Kenya
	Endangered 

	Rubiaceae
	Psychotria pseudoplatyphylla
	E.M.A. Petit
	Kenya. Tanzania
	Vulnerable 
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