Metadata for: Contrasting effects of mixed farming on bats are mediated by local and landscape features and differ between seasons

1. Data a file overview:
bats_autumn_data.csv : bat data recorded in the autumn of 2023 and 2024. Used in both glmms_bats_final.R and SEM_bat_models_final.R

bats_data_summer.csv: bat data recorded in the summer of 2022. Used in both glmms_bats_final.R and SEM_bat_models_final.R

glmms_bats_final.R : R script for running mixed effect models to test the effects of field margin type and stocking rate (on mixed farms only) on summer and autumn bat activity

SEM_bat_models_final.R: R script for running structural equation models to assess the direct and indirect effects (mediated by local and landscape features) of farm type on bat activity in the summer and autumn.

2. Ethical considerations:
2.1. All data was generated by Rochelle Kennedy and is owned by Scotland’s Rural College (SRUC).
2.2. Landscape variables were obtained using the CEH landcover map (Marston et al., 2022).
2.3. Location of farms has been anonymised by removing longitudinal data and assigning a code to each farm.


3. Variable descriptions: 
3.1. bats_data_summer.csv
Blank cells indicate missing data
Farm: code identifying bat detectors that were deployed on the same site. Used as ‘random effect’ in data analysis.
Bat_ref: unique reference combining site code and audiomoth reference. Identifies the location where the bat passes were recorded.
Audiomoth: Unique reference identifying the individual Audiomoth unit used (the same units were deployed across different locations during the survey period).
Farm_type: to be treated as a categorical variable. ‘MIXED’ = mixed farm, with livestock integrated into the rotation, ‘ARABLE’ = arable farm, with np livestock integrated.
Farm_type_bin: binary reference for farm type used for structural equation models. ‘1’ = MIXED, ‘-1’ = ARABLE
Filed_type: to be treated as a categorical variable. Designates the type of field margin where the bat detector was placed. ‘CROP_CROP’ = crops on either side of the field margin, ‘GRASS_CROP’ = crops on one side of the field margin, pasture on the other side. ‘GRASS-GRASS’ pasture on either side of the detector (not used for analysis in associated publication).
Total_Cpip: Total number of Pipistrellus Pipistrellus passes recorded during the entire period the detector was deployed (with partial night recordings removed. E.g. when the bat detector ran out of battery or memory space before the end of the night).
Total_Spip: Total number of Pipistrellus Pygmaeus passes recorded during the entire period the detector was deployed (with partial night recordings removed. E.g. when the bat detector ran out of battery or memory space before the end of the night).
No_full_nights: Total number of full nights that detectors were deployed for.
Dist_nearest_building: Distance in meters of the detector from the nearest building.
Tree_height: Visual estimate of the highest point of the linear woody feature where the detector was placed (within 15 meters either side of the detector).
Latitude: Latitude of the location where the detector was placed
Altitude: altitude of the location where the detector was placed in meters.
Temperature: temperature at sunset on the first day of deployment. Measured in Celsius.
Dist_water: distance between the location of the detector and the nearest freshwater source (running streams, rivers, ponds and lakes).
Date: Julien date for the first day the detector was deployed
For all columns related to landscape variables the following abbreviations and measurements are used:
WED: woodland edge density (all woodland combined). Measured in meters per hectare
ENN: mean Euclidean Nearest Neighbour for woodland (all woodland combined). Measured in meters.
Hab_div: Habitat diversity index (Shannon).
Arable: the proportion of arable land
Prop_grass: the proportion of improved pasture (permanent and temporary).
Prop_cereals: the proportion of cereals (wheat, barley and oats).
Prop_wood: the proportion of woodland (all woodland combined).
500m: 500 meter radius from detector location
1000m: 1000 meter radius from detector location
1500m: 1500 meter radius from detector location
2000m: 2000 meter radius from detector location
2500m: 2500 meter radius from detector location
3000m: 3000 meter radius from detector location

Stocking_rate_cattle: Stocking rate for cattle in livestock units per hectare. Calculated at the farm level using the total number of livestock units on the farm divided by the total area of grazing land on the farm.
Myotis_31_05: Presence or absence of Myotis spp during the entire recording period for each location. ‘1’ = present, ‘0’ = absent.
Pair: reference indicating which sites where paired (e.g. surveyed at the same time).
Farm_type_bin2: Binary reference for farm type. ‘1’ = MIXED, ‘0’ = ARABLE
Sheep_presence: indicates if sheep grazing was present (‘1’) or absent (‘0’) on the farm.
Farm_size_ha: total size of the farm in hectares

3.2. Variable_decription: bats_autumn_data
Blank cells indicate missing data

Where column names are the same as in bats_data_summer.csv see above for variable descriptions.
Additional columns in this dataset are:
Ref_2022: reference that links the location of autumn detectors with those deployed during the summer months. Where this is blank, this means that autumn detectors have no corresponding summer locations (where placed in a different location on the farm due to logistical reasons).
Ref_autumn: unique identifier of the location of each bat detector.
Year: year of deployment, either 2023 or 2024
Tot_spip: total Pipistrellus pygmaeus passes
Tot_cpip: total Pipistrellus pipistrellus passes
No_nights: Total number of full nights that detectors were deployed for.
Mean_temp: mean temperature at sunset in celcius across the deployment period, measured using temperature loggers
Myotis: occurrence of Myotis spp. ‘1’ = present, ‘0’ = absent.




