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Guidelines for field survey data collection (SUPERB WP6 Task 6.3)

This document contains the protocols for sampling the soil, flying arthropods using Malaise
traps, vegetation assessment, acoustic recordings and remote sensing for the SUPERB project.
Equipment lists required for each sampling methodology are provided in the specific
subsections. Important: Throughout the guidelines, the instructions detailed are for the
minimum sample that you must collect. For instance, some demos already have some Malaise
traps and will therefore be able to collect more replicates. However, the following plans are
designed for a minimum of 18 Malaise traps.
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General objective

This action encompasses Task 6.3 “Cost-efficient systems of monitoring, reporting and
verification for quantifying biodiversity and ecosystem services (MRV-BES)”. Within this
project we will be assessing the ability of remotely sensed features to indicate ecological
condition and hence the progress made by restoration. Ecological condition will be assessed
based on surveys for multiple ecological groups that vary in their functional role within forests
and respond at different spatial scales. Therefore, although we are developing this approach
precisely so that we can approximate condition efficiently and rapidly over large areas, we will
be investing a lot of resources at these sites to verify we are capturing signals that are
ecologically relevant. It is therefore very important we select sites that maximise the likelihood
of recovering evidence for restoration pathways. By studying the same gradient and features
at each case study we will also aim to combine datasets and identify overarching similarities
in restoration succession.

Site selection for Monitoring, Reporting and Verification of
Biodiversity and Ecosystem Services (MRV-BES).

WP6 will contribute to assessing the outcome of past and ongoing restoration activities in the
12 demos to demonstrate the achievements of different restoration pathways and to guide
further action. These verifications of restoration outcomes will focus on biodiversity, carbon
sequestration in tree biomass and soils, and other selected ecosystem services. For that
reason, WP3 intends to sample three categories of forest stands representing a
chronosequence from:

1. Degraded and not restored.

2. Restored and at different stages of development since initial restoration input.

3. ‘Reference ecosystem’, representing target conditions for restoration.

Depending on the degree of comprehensiveness, the quantification of biodiversity can be
complicated and very expensive. In 6 (regular) demo regions the efforts of WP 6 will
concentrate on biodiversity proxies that can be derived from forest inventories and soil
analyses.

A more detailed biodiversity assessment with quantification of a range of taxonomic groups
will be carried out in other 6 (extended) MRV demos representing the major restoration
challenges in Europe (e.g. afforestation, reforestation of dieback areas in secondary conifer
forests, restoring more natural and old-growth conditions in secondary forests) and
geographical (north-south, east-west) gradients in forest ecosystem types. Here, relationships
between proxy variables such as ecosystem structure and taxonomic diversity will be explored
in more depth for their use to project biodiversity variables at other sites.

Extended DEMO regions comprise Sweden, France, Spain, Romania, Serbia (coppice) and
Czech Republic.

Regular DEMO regions comprise Denmark, Netherland, Germany, Italy, Serbia-Croatia and
Scotland.



Sampling design within each DEMO region:

Within each demo, several relatively homogeneous landscape units have been selected. These
are “sites”. On each site, multiple stands (ideally 6) represent a restoration chronosequence
and within each stand, up to 5 inventory plots are selected. Within this design, plots are the
smallest scale and minimum spatial unit of study. Plots therefore represent nested replicates
within a stand (or habitat) at a single point of restoration. For the purposes of extended
DEMO'’s, we will sample soil diversity from separate plots. A stand encompasses an area of
continuous habitat in the same condition (i.e. same stage of restoration). Stands need to be
sufficiently large to ensure that plots are not so close to the boundary that they may capture
neighbouring diversity and edge effects. The area used for samplings within a stand shall be
approximately 1 ha. This is a size that is also used in a number of other large projects
guantifying biodiversity in forests (e. g. LIFEPLAN, Biodiversity Exploratories) and thus ensures
comparability of results. This size can capture much of stand level structural heterogeneity.
An acoustic recorder at the centre of 1 ha stand is also likely to represent the birds/bats
utilising that habitat, rather than adjacent habitats. Similarly, several spatial replicates of soil
samples should capture and represent soil conditions and biodiversity of the whole stand
rather than conditions shaped by nearest trees.

A site is a relatively homogenous landscape unit in terms of climate, topography,
geomorphology and soil type and encompasses stands across a restoration gradient. Within a
DEMO region, there may be several sites. If the region is characterised by distinctly different
landscape units, these should be sampled to capture that variation to ensure that the results
can be extrapolated to the landscape. A site is thus comparable to a block in a randomized
block design. If the landscape has no distinctly different landscape units, the total number of
stands may be selected more freely, but care must be taken that stands are spatially
independent samples of a certain restoration stage or reference condition.

At least 4-6 sites spanning the chronosequence should be selected within the extended demos,
totalling up to 36 stands. The chronosequence consists in 6 stands within the same site that
should be from the same forest type and cover a gradient from ‘disturbed or degraded/before
restoration’ towards a ‘reference ecosystem’ representing target conditions for restoration.
In between these two end-members of the restoration sequence, there should be stands that
have been restored in the past and represent a chronosequence of stand development since
restoration. See Figure 1.
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Figure 1: This figure represents the general sampling design within each DEMO region
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If we were to include multiple forest types, or habitats with different restoration goals, we
would likely observe ecological responses that are unrelated to restoration but just to
variation among forest types.

The sources of variation identified by the calibration studies in SUPERB could potentially
inform a future study into how rapidly ecological communities change across different forest
types. In case that a demo area involves several very different environments/restoration goals:
it is important to then focus on the most predominant environment and/or restoration goal.
Do not spread the resources across different environments/restoration goals.

Field work details and requirements

Data collection summary:

Our goal for estimating the impact of restoration activities for biodiversity is to understand:
1) how efficiently we can observe different taxonomic groups,

2) the extent to which these groups naturally vary in space and time and perhaps most
importantly,

3) how the richness and diversity of species in each group respond to a gradient of succession
that reflects the intended restoration pathway.

In the six extended DEMO regions, where more detailed biodiversity assessments will be
carried out, we will collect flying insects as well as soil arthropods and the sounds of animals.
The arthropods will be analysed based on their genetic identity using a metabarcoding
approach. This will require repeated collection of samples over the duration of the project.
More details are given below:

Plot based forest inventory

Over the three forthcoming years, regular, plot-based inventory of trees will take place once
on every demo (regular and extended) in several inventory plot for evaluation of the success
of natural regeneration, identify causes of tree mortality, and assessment of biodiversity:

For ground vegetation, we will be mainly following the ICP Forest guidelines (Canullo et al.
2011), which in short means that herb layer species richness and abundance will be assessed



with quadrats and cover of shrubs etc. as percentages. Temporal replicates are not needed
for regular forest inventory work, so the data will be acquired during a short campaign. It
would be desirable to also survey tree-related microhabitats as indicators for the potential
presence of certain taxa of forest-dwelling species. This survey, which follows a catalogue
developed by Kraus et al. (2016), is an optional component. Whether individual DEMOS can
or would like to do it, shall be discussed individually.

Depending on the characteristics and goals of each DEMO, some will be surveyed at the
beginning of the project and others later. In addition, data on non-tree species will be
collected using iNaturalist app, to compare the benefit from citizen science approaches in
ecosystem regeneration projects. See protocol below for more info.

Soil carbon and soil biological activity:

In all inventory plots of all demo areas, a single assessment of soil carbon and soil biological
activity/diversity will take place in the first two years of the project (see table 1 and 2
below). For this purpose, the KU Leuven team will come to your DEMO area and take soil
samples. Your task and responsibility will include the following:

1. provide the necessary permits (especially needed in protected areas or on private land)
for access and for sampling of soil and soil organisms and sending to Belgium.

2. accompany the team in the field with 1 person, mainly to facilitate the localization of the
plots, and the localization of the samples within the plots (we count on maximum 1 working
week in regular demo areas and 2 weeks in extended demo areas)

3. provide logistic support to store and ship samples. A store and a fridge might be useful.

High-throughput biodiversity data: DNA metabarcoding & bioacoustics

In addition, sampling of flying insects, soil fungi and plants, bioacoustics recording of animals
will take place on the extended demos each year because these are taxonomic groups that
will most likely show a rapid response to restoration activities. The approach used in the
extended MRV demos will require that surveying and sampling will be more spread in space
and time. Over each of the three years, each project will collect 90 Malaise and 90 soil samples.
The reason for carrying out campaigns over several years is to capture temporal variability in
the abundance and activity of different species, and to assess the effectiveness of methods
employed to assess biodiversity. This will enable a power analysis to determine the level of
evidence that the sampling scheme can prove. Soil samples can be collected during a single
field visit, but acoustic recordings require at least a week, and we are limited by the number
of recorders we can provide. Malaise traps do not require maintenance before collection but
should be deployed for a minimum of one week. We have worked through in detail how their
deployment may be designed, but even with an optimal design we expect the duration of
Malaise surveys to span 4-5-weeks (See proposed design and field survey schedule below).
We would suggest surveys be conducted in late May, early June, when birds are active and
insect diversity tends to peak.

Remote sensing
Finally, multispectral drone surveys and ground-based LiDAR surveys will take place once on
every extended demo (more detailed to come).



The summary table and Gantt chart (Table 1 and 2) gives an overview of the sampling and
timing for the field work in the forthcoming three years for every demo (extended and regular).

Type of demo region

Type of measurements, sample collection

Regular (UK, NL, Den, Ger, Ita,
Serbia/Croatia)

3+ sites, each with at least 6 stands: 1
stand in a degraded, pre-restoration
condition; at least 4 stands in different stage
of development since restoration; 1
reference stand representing target
conditions of restoration activities (e.g.
mature natural forest)

= at least 18 stands

- Regular, plot-based forest inventory of trees,
regeneration, dead wood, shrub and ground
vegetation, once

- Optional: microhabitats (3-5 plots per stand),

- soil sampling for carbon and biological activity
(once at the same inventory plots)

Extended (Sweden, France, Spain, Romania,
Serbia, Czech Republic)

6+ sites, each with ca. 6 stands: 1 stand in
degraded, pre-restoration condition; at least
4 stands in different stage of development
since restoration; 1 reference stand
representing target conditions of restoration
activities (e.g. mature natural forest)

= at least 36 stands

- Regular, plot-based forest inventory of trees,
regeneration, dead wood, shrub and ground
vegetation, once

- Optional: microhabitats (3-5 inventory plots per

stand)

soil sampling for carbon and biological activity (once

at the same inventory plots)

- Sampling of flying insects with Malaise traps (see

methods description for details)

Sampling of soil arthropods (see methods description

for details)

Bioacoustic recording of animals (see methods

description for details)

Table 1 : Number of stands, type of measurements and sample collection planned for each DEMO.




Field work schedule for the three coming years
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Table 2: Gant chart of the survey for both extended and regular demos. Malaise traps, soil arthropods and bioacoustics records will be taken every year on
each extended demos while remote sensing data once in three years at every extended demo. The soil sampling for carbon and biological activity will be
conducted once at every demo (extended and regular) within two years. DA= Denmark, SC=Scotland, GE=Germany, IT=Italy, NE=Netherland, SE/CR= Serbia-
Croatia, SW= Sweden, CZ= Czech Republic, FR= France, SP=Spain, RO= Romania, SER= Serbia.



Proposed design and field survey schedule

Constraints for the extended demo

There are three constraints to our survey design:
i) the number of samples we can afford to sequence for metabarcoding,
ii) the amount of time we are asking you as partners to commit to biological surveys,
iii) and the amount of time the MRV-BES team can spend visiting each project.

In addition, we require replicate samples to quantify the detection efficiency of each
ecological community. This will allow us to develop a sampling design for future restoration
assessment. To sample the same forest stands multiple times, inherently limits the number of
different stands we can survey, but in truth is unlikely to be our primary constraint.

Sample Size:

Over three years, each project will carry out 3-5 forest inventories per stands (18*5 =90
plots max for regular demo and 36*5 = 180 max for extended demo); In addition, extended
demos will collect acoustic data together with 90 Malaise and 90 soil samples per year on 18
stands (270 total).

Partner Time Involvement:

The survey methods were selected to minimise the burden upon partners. Nonetheless, both
PAM and Malaise trapping require two visits to a site (to deploy and collect
records/traps/samples) and need to be on site for at least 1 week at each location. Sampling
is therefore limited by the number of traps that can be deployed in a week. In addition, if the
total no. of samples is very high and collections take many weeks to complete, there is a
danger differences among sites may result from seasonal changes rather than spatial and
environmental differences.

MRV-BES time:

As indicated, we hope to quantify the ecological features of forests that indicate their
condition and transition to mature/natural habitats by relating the turnover of ecological
communities to features of forests structure and composition inferred by UAV surveys (and
ground-based LiDAR). These UAV and LiDAR surveys have to be accomplished by the MRV-BES
team within a relatively narrow time window and hence there is a limit to how many sites they
can cover.

Proposed design (extended demo)

We agreed that in order to limit travel and total survey time, each forest stand will be
sampled 5 times (i.e. 5 Malaise traps and 5 soil samples). This therefore allows for 18
separate stands to be surveyed each year.

While this design would most likely describe site differences well, only using 18 sites greatly
increases the risk we do not observe the trajectory of ecological succession. The number of
replicates could be reduced but this would require more surveys by regional partners. As a
result, we propose a blended approach whereby only a subset of sites will be repeated in all
three years (thereby characterising inter-annual variability), but the rest of the samples are
assigned to new sites each year. If a core subset of 9 sites is sampled each year and the other
9 assigned to different sites, this allows a gradient of 36 sites to be covered in the three years.
This increases the scope for capturing variation in forest condition without increasing the
annual workload for partners (18 sites per year), and a total that is still within practical limits
for remote surveys by the MRV-BES group.



There are three implications of this design:

1) We require 36 independent sampling locations. To maintain independence, it is important
that we try to keep a minimum distance between sampled stands (e.g., 300m between forest
edges), and that not all examples of mature habitat are clustered together for example.

2) Which 9 sites should form the “core” repeated subset?

The 9 sites should span the condition gradient too, but otherwise it makes sense to choose
those sites with easiest access as they will be visited most often.

3) Although the identity of the rotating 9 sites will change, all 36 sites need to be identified
before the MRV-BES team are due to collect remote survey data so they can survey all sites.

Proposed schedule

Extended demo

The metabarcoding work changes the overall experimental design, and subsequently does
the daily routine of the field crew. Hence, the next challenge is to identify how best to collect
the 90 samples of Flying arthropods, 90 soil sample and acoustic data each year on the 18
stands while starting forest inventories (5 plots per stands).

The following schedule strongly rely on the deployment of the 18 Malaise traps as this is what
is the most time consuming. The best strategy consists in deploying the 18 traps at all sampling
locations in the shortest possible time that do not exceed a week to limit temporal
confounding as much as possible. All 18 traps should be deployed within a day in the best
scenario, but this is far too expensive and most likely impractical. We will therefore assume
the minimal scenario which assumes all 18 traps are deployed within a week (approximatively
3 traps a day) with replicate samples collected over the successive weeks. This would be a very
good compromise to control for potential seasonal bias.

Again, it is important not to extend the sampling period beyond 4-5 weeks because it is
increasingly likely that seasonal effects begin to affect observations. The schedule to visit
sites is dictated by journey times between sites. We describe below an example for a weekly
routine to organize the field season. See also table 3 hereafter.

o Week1:

o Deployment of 3 Malaise traps a day (= 3 stands a day) to cover the 18 stands
within a week.

o Deployment of 1 bird recorder every four stands, starting from the 1 stand. If
you follow the schedule of 3 stands a day, this should be 1 bird recorder
deployed every day on the first stand you visit. In theory 1 bird recorder is
deployed on stand 1, 4, 7, 10, 13, 16.

o Week2:

o Collection of 3 Malaise traps a day (= 3 stands a day) to cover the 18 stands
within a week.

o Displacement of the bird recorder to the next stand you visit (every four stands),
starting from the 1st stand. If you follow the schedule of 3 stands a day, this
should be 1 bird recorder displaced every day from the first stand you visit to
the second. In theory 6 bird recorders are displaced on the stand as follow 1 ->
2;4->5;7->8;10->11; 13 ->14; 16 -> 17.



o Collection of 5 soil samples on each stand visited during the day. If you follow
the schedule of 3 stands a day, you should collect 15 samples a day (3*5). The
collection is hence done within a single week

e Week3:

o Collection of 3 Malaise traps a day (= 3 stands a day) to cover the 18 stands
within a week.

o Displacement of the bird recorder to the next stand you visit (every four stands),
starting from the 2nd stand. If you follow the schedule of 3 stands a day, this
should be 1 bird recorder displaced every day from the first stand you visit to
the second. In theory 6 bird recorders are displaced on the stand as follow 2 ->
3;5->6;8->9;11->12;14->15; 17 -> 18.

o Forest inventory and INaturalist transect in one stand a day every day starting
(preferably the first one you visit). Then you should collect data on stands 1, 4,
7, 10, 13, 16 during that week.

o Week4:

o Collection of 3 Malaise traps a day (= 3 stands a day) to cover the 18 stands
within a week.

o Removal of bird recorders on stand 3; 6; 9; 12; 15; 18 (or displacement to the
first 6 stands recorded).

o Forest inventory and INaturalist transect in one stand a day every day
(preferably the second one you visit). Then you should collect data on stands 2,
5, 8,11, 14, 17 during that week.

o

o Weekb5:

o Collection of 3 Malaise traps a day (= 3 stands a day) to cover the 18 stands
within a week.

o Forest inventory and INaturalist transect in one stand a day every day
(preferably the third one you visit). Then you should collect data on stands 3,
6,9, 12, 15, 18 during that week.

o Optional: Displacement of the bird as follow 1 ->2;4->5;7->8; 10 -> 11; 13
->14;16 ->17.

o Week6:

o Final Collection of 3 Malaise traps a day (= 3 stands a day) to cover the 18 stands
within a week and disassembling of the Malaise traps.

o Optional: Displacement of the bird as follow 2 ->3;5->6;8->9; 11 -> 12; 14
->15;17 -> 18.

Regular demo

As temporal replicates are not needed for regular forest inventory work and no additional
field work is required, the data can be acquired during a short campaign. Depending on the
characteristics and goals of each DEMO, some will be surveyed at the beginning of the
project and others later.

Assuming one stand is taken care of every day (as for extended demos), the 18 stands could
be sampled in maximum three-four weeks.
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Table 3 : Example of a proposed schedule for a field season covering the soil sampling, Malaise trapping, plot inventory and acoustic recording.
Optionally Acoustic recording can be extended to sample each stand twice.




Protocols

Aerial insect sampling using Malaise traps and DNA metabarcoding:

Objective:

The sampling design is optimised to discriminate change detection against measurement
variability, by including yearly and seasonal replicates over the landscape gradient. The DNA
metabarcoding of flying insects facilitates the assessment of changes in invertebrates that
relate to function and respond rapidly to ecosystem restoration across space and time.

Summary:
Malaise traps are like a tent with the sides removed into which insects flying inside are

directed upwards and into a collecting jar of ethanol. In hot weather the trap may need to be
checked so the ethanol doesn’t evaporate, but they are otherwise very easy to assemble (see
following section and https://www?2.helsinki.fi/en/projects/lifeplan/instructions#tsection-

91831). New sampling jars can be swapped directly for those on the Malaise traps, which are
then stored in as cool place, ideally a fridge. Sample bottles should only be shipped containing
up to 30ml of ethanol in each container in shipping, and 1L in total. The volume of ethanol
therefore must be reduced prior to shipment by decanting the excess ethanol using a clean
microfibre filter.

Sample size:
To limit travel and total survey time, 5 replicates samples will be taken in 18 stands each
year as follows:

e 9 ‘permanent’ stands (same stand each year) = 45 samples. These 9 stands should
span the condition gradient, but otherwise it makes sense to choose those sites with
easiest access as they will be visited most often.

e 9 ‘rotating’ stands (sampled once within 3 years) = 45 samples.

Therefore, each project will collect 90 Malaise samples per year (18 stands * 5 replicates)
and 270 Malaise samples in total over the three years.

Date and duration:

Based on a design using 18 Malaise traps, traps at all stands should be deployed within a
single week, and each stand will need to be revisited at 7-day intervals for 5 weeks. To
maintain the 7-day deployment period the stands must be visited in the same order as the
first week. Thus, if all traps are deployed on a Monday, it may take all day to check them all,
but it also means that traps are only checked on Mondays for the next 5 weeks rather than
revisiting sites every day which may prove more costly.

The survey should be conducted when insect diversity is at its maximum, most likely May or
June. See table 2 for an example Gantt Chart.
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Table 4: Example of a trap schedule on the three years on extended demos. Here, 36 stands have been
selected among 6 sites and all sites span the gradient of restoration (1 being the more disturbed state
and 6 being the restoration reference.) 18 Stands are sampled each year for 5 weeks (= 5 replicates*18
= 90 samples). Among these 18 stands, 9 are permanent stands from which samples are taken every
year (here stands 1,2,4,7,8,10,16,17 indicated by a star *)



Equipment:

Equipment you received

@)
@)

18 Malaise trap kits that includes instructions on how to assemble them.
90 additional wide mouth collection bottles (500ML capacity with 53mm
closure size).

Equipment to bring to the field:

@)
@)

O 0O O O O

Waterproof paper for labelling the trap

Waterproof paper for labelling the bottles outside and inside (in case the
labels outside gets dissolved off the bottle (frequent with ethanol)

Pencil

Tent pegs (9 for each trap), guy ropes (6 for each trap), and support poles (2
for each trap) required for trap installation which are NOT included in the
package.

30 cl of 95% or stronger ethanol by bottle, NOT denatured, to preserve the
samples.

Several pair of nitrile gloves

Cooler box

Clean duster

Aluminium foil (if hot weather)

A charged smartphone with google map and GPS or GPS to locate the exact
coordinates of the stands

Equipment you need after the field:

©)
©)

O

Ethanol waste container

Appropriate freezer (spark-proof/explosion-proof because of the flammable
material) to store the samples after the day in the field. If this is not available
in your lab, a refrigerator or a cool place.

Clean microfibre filter (prior to shipping)

Rubber band (prior to shipping)

Boxes of disposable nitrile gloves

Instructions before the field:

N

Print the metadata sheet you received.

Fill the bottle you plan to deploy during the day with 30cl of 95% (or more) ethanol.
Label the bottles you will bring into the field inside and outside using the waterproof
paper. You should follow the systematic naming system attached (metadata sheet).
The label should include the sample type (here “Malaise”), country, demo number,
stand number, site number, week number and the date of the day.

Alternatively, you can use the labels that we would send you (if we manage do to this
on time for the first field campaign).

Instructions in the field: First deployment, collection and storage

1 Select a place that is:



a. near the centre of the stand or at least placed 30 meters away from the edge
(remembering that the boundaries of your stand are where the forest is no
longer at a similar point along the restoration gradient)

b. is easy to go to and where you can consistently return for the duration of the
sampling period

c. Unlikely to be disturbed by animals or humans.

2 Assemble Malaise traps using the instructions provided (see also
https://www.youtube.com/watch?v=sU9rW71f5ZA )

a. The collecting part of the trap must be:

i. the highest point of trap (avoid putting the trap on a steep slope).

ii. Perpendicular to the insect flight line, which means avoiding direct
obstruction of the trap by undergrowth. Areas with more open
canopies and understorey clearings, or slightly elevated sites are
recommended.

3 If possible, add support by tying the front and back ropes to nearby trees (see also
video above).

4 Attach the trap poles to a high stake to protect the trap against falling because of the
wind.

5 Wrap the corresponding bottle (filled with ethanol) in aluminium foil to protect from
the sun and prevent the ethanol from evaporating.

6 Wear nitrile gloves whenever possible and avoid touching the inside of the bottle or
lid.

7 Attach the prepared collection bottle firmly to the trap head; tie the strings on the
trap around the bottle to secure it.

Figure 1: Position of the Malaise trap, perpendicular to flying insects’ lines). From
malaiseprogram.com.


https://www.youtube.com/watch?v=sU9rW71f5ZA

8 Collect exact GPS coordinates the most accurately as possible to make sure the
remote sensing team can find the place easily when they will come on site. Preferably
in decimal format (e.g., “63,1234567, 20,1234567"):

a. Find your current coordinates:
i. Launch google map making sure you have internet and location
enabled.

ii. Locate yourself using the location button.

iii. Zoom in on your location to the maximum and hold your finger down
on the touchpad screen in the map at the exact location you are at.
This action allows you to set a landmark and a drop-down menu
should appear at the bottom of the screen.

b. Save your coordinates:
i. Click on the save option.

ii. Create a new list and name it “Malaise trap”.

iii. Save the new landmark in this list with a comment in the format
COUNTRYXX_SITEXX_STANDXXX (This step will allow you to save all
your points in one place to check later that the information on the
field sheet is correct; Any new Malaise trap coordinates taken should
be saved with a similar comment in the same list). You then return to
google map.

iv. Click on the red landmark you just saved: A new screen appears with
several information and options.

v. Press on the GPS coordinates displayed at the bottom in the decimal
format “63,1234567, 20,1234567”. They are immediately copied to
the clipboard of your device.

vi. Paste the information into a text document or note to save it or into a
message to send it later. When saving or sending by message, also add
the comment in the same format as before
(COUNTRYXX_SITEXX_STANDXXX).

c. Finally, report the information in the corresponding latitude and longitude
columns on the metadata field sheet.

9 Each week (starting from the first week), collect:

a. the exact time
b. the collector’s name
¢. and as much information as you can provide about the weather conditions,
(this is very helpful and simply noting regional daily forecasts is better than
nothing):
i. At least rainfall (in mm, O if none)
ii. Daily temperature (mean, max, min °C)
iii. and if possible, wind speed (km/h).

Report this information in the dedicated columns of the metadata sheet.

10 The malaise traps need to be on site for at least one week at each location.
11 Collect the catch once a week and on the same day each week:
a. Asabove, wear nitrile gloves whenever possible and avoid touching the inside
of the bottle, lid or handling the insects.



b. Prepare new bottle and fill them with 30cl of ethanol, label them (inside and
outside) with the sample type (here “Malaise”), country, demo number, stand
number, site number, week number and the date of the day before going in
the field.

c. Once in the field, wrap them in aluminium foil.

d. Remove the aluminium foil on the old jar.

e. Check the ethanol level and insect mass:

i. If the ethanol has totally evaporated, you need to increase the amount
the following week

ii. If the bottle is overflowing with insects, you need to decrease the
amount of ethanol.

f. Unscrew the collection bottle from the connecting ring wearing your gloves

Wipe the trap head with a clean duster to avoid dead insects to remain

between sampled weeks.

h. Add fresh ethanol if needed so that the whole insect mass is fully submerged.

i. Insert the new bottle

j-  Change gloves anytime whenever you collect another sample
k. Collect time and weather conditions information (see step 9) and report it in
the dedicated columns of the metadata sheet.

12 In the field, store the sample in a cooler (or in a shaded and cool place).

13 When back from the field, place the samples in an appropriate freezer (see above), or
if this is not available a fridge or the coolest place possible. This step can greatly help
to avoid DNA degradation in the sample.

14 Report the information you collected in the field on the printed sheet to the online
metadata sheet available in WP6 -> Tasks -> 6.3 -> folder.

®m :

Decanting and shipping:

After the Malaise traps invertebrate samples have been collected, they should be prepared
for shipping to Bangor for genetic analyses: Each bottle should only contain up to 30ml of
ethanol in each container in shipping, and 1L in total. The volume of ethanol therefore must
be reduced prior to shipment by decanting the excess ethanol using a clean microfibre filter
and a rubber band. See instructions below and video
(https://www.youtube.com/watch?v=KNpXTKZLO Q)

e Decant the excess of ethanol using a clean microfiber filter right down to the insect
mass and ensure the ethanol level is below 30ml (maximum limit per container for
shipment).

e Between each sample, turn the microfiber filter over and rinse it back into the same
bottle.

e Thoroughly rinse or wash the microfiber filter before decanting the next sample or
use a new microfiber filter.

e The samples have to be double bagged: Place malaise samples in large plastic bags
and seal the bag by rolling the top tightly and taping generously or using a heat
sealer.

e Put some absorbent material inside the second plastic bag and put the sealed bag
inside.


https://www.youtube.com/watch?v=KNpXTKZL0_Q

Seal the second plastic bag in the same manner as the first one.

Place the double bagged samples into an appropriately sized box.

Bangor University staff are allowed to ship dangerous goods, using DHL as their
preferred courier and can arrange the import of both soil and insect samples.

The biological samples in ethanol can be shipped under a special provision which
simplifies the process (guidance is attached).

The pick-ups can be organised from Bangor university and the paperwork emailed
across to each shipper. An import booking form is attached for your information,
more detailed will come later. Nevertheless, we recommend that you contact your
preferred courier to find out more about the shipping arrangements for the samples.
Notify Anna Wood (priority: a.wood@bangor.ac.uk), Nick Welsby
(n.welsby@bangor.ac.uk) and Si Creer (s.creer@bangor.ac.uk) that you will ship the
package, tracking details, estimated arrival date and indicate the number of samples
Send them the filled metadata file via email and also hard copy with the samples.
Ship to:

Anna Wood, Simon Creer
3" floor ECW,

BU Science site,

Deiniol Road,

Bangor,

LL57 2UW,

UK


mailto:a.wood@bangor.ac.uk
mailto:n.welsby@bangor.ac.uk

Soil microbiome using DNA metabarcoding

Objectives and sampling design:

The sampling design is optimised to discriminate change detection against measurement
variability, by including yearly and spatial replicates over the landscape gradient. The DNA
metabarcoding of the soil allows to assess changes in fungi that relate to function and
respond rapidly to ecosystem restoration.
It is important to stress that:
- fungi communities change a lot in space and are usually structured in areas not larger
than 2m;
- fungi communities do not change much in time within a season but change a lot
between years and/or season.

Hence, it is usually not easy to assess exhaustively soil fungi biodiversity of an area as big as
1ha with a limited number of samples. It will therefore be difficult to effectively account for
spatial variation within each stand, especially since the scale of spatial variation will probably
vary from stand to stand. We will likely end up with a lot of intra stand variation in any case.
For these reasons, we chose to use a simple defined sampling structure: a cross, with a
defined distance from each plot to the centre that is a standard design used in several
European and International projects (Holisoils, https://holisoils.eu/; Earthmicrobiome,
https://earthmicrobiome.org/).

Nevertheless, the design and distances given are indicative and do not have to be extremely
accurate as long as they are kept consistent between stand and that sampling points are far
enough from each other and are well inside the stand (see figure below for distances).

Each plot (= sample) is made of 5 soil cores arranged in a cross pattern and distant at least
from 2meters from one another to make sure different communities (or meta-communities)
are sampled and that they reflect the biodiversity of the stand rather than the biodiversity of
the nearest trees (See figure 4)
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Figure 5: This figure represents the general sampling design of the soil within each stand: Within
each stand, the five plots follow a cross design. As a rule of thumb we recommend that you locate the
edge plots (N, E, S, W) approximately halfway between the central plot (C) and the edges, making sure
the distance between plots is not less than 10m and not more than 40m while remaining at least 10m
away from the edge of the plot (b); Within each plot, 5 soil cores are sampled following a cross design
with the central core that should be 2-3 meters distant from the four other cores.


https://holisoils.eu/
https://earthmicrobiome.org/

Summary:

Five aggregates of 5x5cm soil samples are homogenised. A small part (= 50g) is placed in a
paper bag. This paper bag is then placed in a zip lock bag with a pack of silica beads and
swapped until the sample is dry. Used silica can be dried in an oven for re-use, but do not
directly heat the soil samples. Once dry, store samples in a freezer before shipping. The
instructions below were adapted from the LIFEPLAN project:
https://www?2.helsinki.fi/en/projects/lifeplan/instructionsttsection-91832.

Sample size:

5 compound soil samples, one from the centre of the stand and four from each edges
(N,W,E,S) of the stand will be taken in 18 stands each year. Each compound sample if made
up of fives cores. The sampling design will follow the deployment of Malaise traps as follows:
e 9 ‘permanent’ stands (same stand each year) = 45 samples. These 9 stands should
span the condition gradient, but otherwise it makes sense to choose those sites with
easiest access as they will be visited most often.
e 9 '‘rotating’ stands (sampled once within 3 years) = 45 samples.

Therefore, each project will collect 90 soil samples per year (18 stands * 5 replicates) and
270 Malaise samples in total over the three years. As the soil sampling design is heavily
dictated by the deployment of Malaise traps, the soil samples can be collected during the
first visit to the stand and therefore are not a concern (See table 4).

Date and duration:

Soil samples can be collected during a single field visit at the same time as the Malaise
trapping. It is best if the samples are taken as closely as possible in time in order not to
introduce any seasonal effect.


https://www2.helsinki.fi/en/projects/lifeplan/instructions#section-91832

* = permanent stand Yea‘r 2022 sample 2023 sampl 2024 sampl
- Location "entre‘North‘South| West‘ Est 2022 |Centre North|South‘ West| Est | 2023 Centre‘ North|$outh West| Est | 2024
Stand Site Sequence
Stand 1 * 1 1 X X X X X 5 X X X X X 5 X X X X X 5
Stand 2 * 2 1 X X X X X 5 X X X X X 5 X X X X X 5
Stand 4 * 1 2 X X X X X 5 X X X X X 5 X X X X X 5
Stand 7 * 1 3 X X X X X 5 X X X X X 5 X X X X X 5
Stand 8 * 2 3 X X X X X 5 X X X X X 5 X X X X X 5
Stand 10 * 1 X X X X X 5 X X X X X 5 X X X X X 5
Stand 13 * 1 X X X X X 5 X X X X X 5 X X X X X 5
Stand 16 * 1 X X X X X 5 X X X X X 5 X X X X X 5
Stand 17 * 2 X X X X X 5 X X X X X 5 X X X X X 5
Stand 3 3 1 X X X X X 5 0 0
Stand 5 2 2 X X X X X 5 0 0
Stand 6 3 2 X X X X X 5 0 0
Stand 9 3 g X X X X X 5 0 0
Stand 11 2 X X X X X 5 0 0
Stand 12 3 X X X X X 5 0 0
Stand 14 2 X X X X X 5 0 0
Stand 15 3 X X X X X 5 0 0
Stand 18 3 X X X X X 5 0 0
Stand 19 4 i 0 X X X X X 5 0
Stand 20 5 1 0 X X X X X 5 0
Stand 22 4 2 0 X X X X X 5 0
Stand 25 4 3 0 X X X X X 5 0
Stand 26 5 8 0 X X X X X 5 0
Stand 28 4 0 X X X X X 5 0
Stand 31 4 0 X X X X X 5 0
Stand 34 4 0 X X X X X 5 0
Stand 35 5 0 X X X X X 5 0
Stand 21 6 i 0 0 X X X X X 5
Stand 23 5 2 0 0 X X X X X 5
Stand 24 6 2 0 0 X X X X X 5
Stand 27 6 B 0 0 X X X X X 5
Stand 29 5 0 0 X X X X X 5
Stand 30 6 0 0 X X X X X 5
Stand 32 5 0 0 X X X X X 5
Stand 33 6 0 0 X X X X X 5
Stand 36 6 0 0 X X X X X 5
Total soil le/year 90 90 90
Total soil sample | 90 180 270

Table 4: Example of a soil sampling schedule on the three years on extended demos. Here, 36 stands
have been selected among 6 sites and all sites span the gradient of restoration (1 being the more
disturbed state and 6 being the restoration reference.) 18 Stands are sampled each year in 5 plots (=5
replicates*18 = 90 samples). Among these 18 stands, 9 are permanent stands from which samples are
taken every year (here stands 1,2,4,7,8,10,16,17 indicated by a star

Equipment:
e Equipment you provide and bring to the field:
o Printed Metadata sheet and pencil(s)
o Printed labels that you received or alternatively waterproof paper and pen for
labelling the paper bag and the zip-loc bags
o Compass
o Boxes of disposable nitrile gloves

o 90 Clear plastic bags for mixing soil samples. They should accommodate 5 soil
cores together.

o 90 Paper glassline bags (for the subsample)

o 90 Airtight Zip-loc bags

o Indicating silica gel

o Knife (sharp, at least 5 cm blade)

o Acorer (if you have one). Alternatively, you can use plastic soil cores, 5-cm

diameter, 25 cm length, 5-6 per stand (1 per plot). Such cores can be easily
cut from plastic tubes used by plumbers and available in hobby markets. One
end of the core is straight, the other end has an angle of approx. 30°.

o Trowel (in case of rocky soil)

o Gardening spade or spoon



Tablespoon

Ruler to measure 5 cm depth

Ethanol / flame

Cooler box: styrofoam or similar

A charged smartphone with a GPS or a GPS device to locate the exact
coordinates of the stands

o Optional: Camera

o Optional: Spray for tree labelling

0O O O O O

e Equipment you need after the field:

o Freezer (preferred) or refrigerator to store the samples (after the day in the
field).

Instructions before the field:

1 Print the metadata sheet you received.

2 Addsilica gel to five zip-loc bags per stands you plan on sampling during the day. In
the field, the sealed paper bags with soil samples will go inside these zip-loc bags so
the silica can remove moisture

Instructions in the field:
1 Within each stand, select an appropriate sampling plot (a circle with a 5-m radius)

w

near the centre of the stand (close from where the audio recorders are). If the
forest inventory team or the soil team already came on site, please use (if
possible) the same central plot they used for their sampling using the labelled
trees. Appropriate plot is typically representative for the treatment (i.e., the
stand) by the composition of surrounding trees, ground vegetation and other
properties and is INSIDE stand, optimally more than 10 m from each edge and
other plots of the stand but not more than 40 m. Sometimes, more than one
sampling plot replicate could be needed in relatively close space. In such case you
should try to select a sampling location that falls between these potential
sampling plots in order to take subsample soil cores in each one of these
locations.

Ensure all the tools are sterilised.

Define the centre of the plot on the ground.

Take the first compound soil sample from the centre of the plot. Each compound
sample is made up of 5 cores within 2 or 3 meters from each other. Proceed as
follow: (Also you can check the instructions video from LIFEPLAN
(https://www.youtube.com/watch?v=Jrf2ynbglvw&t=308s))

a. Wear disposable gloves (new ones) to avoid contaminating the samples.
You will keep them until the end of the process.

b. Remove any layer of live cryptogams (including moss, lichen or algae) and
loose debris from the sampling area (such as leaves, branches, twigs,
needles). Keep the litter layer, i.e., any layers which remain stuck to the
ground. In habitats that have a lot of litter, take the sample when there is
2 cm of litter or less above the soil layer. For peat habitats, start the
sample where the decomposed organic matter is smaller than 1 cm.



https://www.youtube.com/watch?v=Jrf2ynbgIvw&t=308s

c. Use a knife or the corer to cut a 5 cm diameter circle. With the tablespoon
and the knife take out the resulting core down to 5 cm into a clear plastic
bag. You can proceed in several step or in single step leaving the soil as a
“cork” if the soil is very compact. Note: Remove any green plant parts.
Live plants can be cut at the level of the soil surface.

d. Repeat the operation for 4 additional cores, located 2 m south, 2 m north,
2 m east and 2 m west from the central core., ensuring you remove green
plant. You should use the compass to find the directions and from the
centre core and the measuring tape to measure at least 2 meters from the
centre core.

e. Place all five cores together in the same plastic bag.

f.  Mix the soil in the bag by holding the bag closed with one hand and
scrunching the outside of the bag with the other hand. You can break
down bigger soil or litter clumps. Separate the decomposed bits of litter
and soil that may have aggregated together.

g. Remove big particles such as stones, litter, wood or plant roots and leaf.
The remaining soil can include organic matter with a particle size 1 cm or
less.

h. Finally take a subsample of three tablespoons of soil (=50g) into a paper
bag. The subsample should not contain any bigger particles, clumps or
pieces.

i. Remove your gloves.

j. Label the paper bag with the soil sample using the labels you received
(preferred option) or using waterproof paper. You should follow the
systematic naming system attached (metadata sheet). The label should
include the sample type (here “Soil”), year, country, number, location
within the stand (centre, west, east, north, south).

k. Clean the tools with ethanol between each plot point (not necessary
between the 5 subsamples North, Centre, South, West and East).

Collect exact GPS coordinates of the central core the most accurately as possible
to make sure the remote sensing team can find the place easily when they will
come on site. Preferably in decimal format (e.g., “63,1234567, 20,1234567”). See
step 8 of the “Malaise traps” protocol for more details.
If the forest inventory team or the soil team already came on site, please use (if
possible) the same plots they used for their sampling using the labelled tree and
a compass.
If no other team came on site, find the closest healthy living tree from the
centre core and label it with the spray. We use two horizontal lines visible from
all sides of the tree. If there are very few trees (or none) in your stand, you can
put a wooden stick in the ground to mark the location.
Using a measuring tape, measure the distance between the labelled tree and
the central core. Using a compass, measure the angle between north and the
direction from the tree to the central core and report this information in the
excel spreadsheet. Steps 5,6,7,8 are essential for the soil team and the forest
inventory team as they need to sample at the exact same location.
For each location (5 within each stand) collect also:

a. theexacttime
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b. the collector’'s name

and as much information as you can provide about the weather

conditions, (this is very helpful and simply noting regional daily forecasts is

better than nothing):

i. At least rainfall (in mm, O if none)
ii. Daily temperature (mean, max, min °C)
iii. and if possible, wind speed (km/h).

Optional: for each location record
If possible, take defined photos of the site: (a) forest stand, (b) forest ground
(optimally showing the area between and around all five cores + the label tree, (c)
canopy. Steps 8 and 9 will be helpful to ensure samples reflect the biodiversity of
the stand rather than biodiversity of the nearest tree(s). These information could
be used to corroborate the remote sensing data.
Report this information (step 6-11) in the dedicated columns of the printed
metadata sheet
Use the compass to determine one of the four cardinal points and walk toward
the edge of the stand in that direction from the centre core of the centre plot.
The distance of the other plots does not have to be extremely accurate as long as
it is consistent within and between the stands, and most importantly that you are
far enough away from the other points and that you are still inside the stand. As a
rule of thumb, we recommend that you locate the plots approximately halfway
between the central plot and the edges, making sure the distance between plots
is not less than 10m and not more than 40m while remaining at least 10m away
from the edge of the stand.
Repeat the whole process (step 2-14) four times, always staring to walk from the
central core of the central plot until you have collected five soil cores at the five
(central, west, north, south, east) locations of the stand. Change the gloves each
time you work soil from a different plot (you have to change four times).
Once you are back from the field, report the information of the day on the
metadata sheet available in Teams -> WP6 -> Tasks -> 6.3 -> YourDemo and store
your photos (step 9) in the same folder.

sample and storage

Place the paper bag containing the soil in the ziploc bag that contains orange
silica.

Label the zip-loc bags using the labels you received (that match the name of the
label on the paper bag) or using waterproof paper and following the previous
labelling system.

Remove some air by flattening the bag before sealing it.

Once the silica turns blue, reopen the bag and replace the blue silica with orange
silica.

Repeat the operation every few hours until the silica remains orange. (The total
duration of the process depends on the humidity of your soil).

Place the samples in the freezer when the silica remains orange and leave a small
amount of silica beads to ensure the environment remains dry.



7 Tore-use silica that was used for other samples, bake the blue silica in an oven at
150 degrees Celsius until it turns orange again. The process takes a bit more than
an hour. Be careful not to heat directly the soil samples.

Shipping:

Bangor University staff are allowed to ship dangerous goods, using DHL as their
preferred courier and can arrange the import of both soil and insect samples.

The pick-ups can be organised from Bangor university end and the paperwork
emailed across to each shipper. An import booking form is attached for your
information, more detailed will come later. Nevertheless, we recommend that you
contact your preferred courier to find out more about the shipping arrangements for
the samples.

When preparing the soil samples for shipping, please ensure that the individual paper
bags are sealed with tape. Please be careful so the paper bags don’t rip.

Make sure every sample are labelled and at least double bagged

Make sure every ziploc contain some orange silica in it (= dry).

Place all the smaller bags into a larger bag and seal it.

Notify Anna Wood (priority: a.wood@bangor.ac.uk), Nick Welsby
(n.welsby@bangor.ac.uk) and Si Creer (s.creer@bangor.ac.uk) that you will ship the
package, tracking details, estimated arrival date and indicate the number of samples
Send them the filled metadata file via email and also hard copy with the samples.
Ship to:

Anna Wood, Simon Creer
3" floor ECW,

BU Science site,

Deiniol Road,

Bangor,

LL57 2UW,

UK


mailto:a.wood@bangor.ac.uk
mailto:n.welsby@bangor.ac.uk

Acoustic Monitoring Guidelines

As part of the biodiversity surveys conducted in work package 6.3, we will use passive acoustic
recorders to characterize the ‘soundscape’ of different forests and identify the variety of vocal
species. For this purpose, we have provided you with six Wildlife Acoustic SongMeter
MiniBat’s. Each comes with an additional acoustic microphone, 4 rechargeable AA batteries
and a 256 GB SD card. SongMeter MiniBats were chosen because they are very reliable and
because Wildlife Acoustic (WA) provides a lot of documentation about how to use them and
because it has the ability to record both birds and bats, each of which are of high interest to
EU forest restoration.

For this device, most of the controls and interaction are done through a mobile app.

I will start by identifying where you can learn more about how to begin using the recorders,
and then move on to how the recorders should be deployed so that we can collect consistent
data across all demos in SUPERB.

Using the MiniBat
The best thing you can do to get started is watch the tutorials here (the videos are also
available in Spanish and French).
https://www.wildlifeacoustics.com/resources/video-tutorials/song-meter-mini-bat/en/song-
meter-mini-song-meter-mini-bat-quick-start
This covers:

1. Physical interior of the recorder.

2. How to add the acoustic microphone.

3. How to view the status of the recorder.

4. How to configure the recorder.

The last two videos about Lithium-ion battery packs and security brackets are not relevant
because we did not purchase these.

Configuration

Of particular importance is understanding how to use the mobile app to enter a recording
configuration. Inside the MiniBat, switch it on, and then press the pair button next to that for
three seconds. At this point the app will highlight the MiniBat device and allow you to pair
your phone/tablet with the MiniBat. The videos describe how this configuration can be saved
on your phone to help save time when entering it multiple times and | have provided the
configuration file on Teams here:

WP6 Biodiversity and Ecosystem Management > Tasks > Task 6.3 MRV >
SUPERB_bird _and_bat_baseline.miniconfig

If you email yourself and save this file you can then load this configuration to the device when
you are configuring the recorder.
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When configuring the MiniBat, please change the recorder name to “StandXX”, where XX
specifies the number of the stand in your demo (i.e. 01 to 36). This prefix will then be written
to the start of each audio file.
The MiniBat is designed to record bats in ultrasonic frequencies, but the additional acoustic
microphone means it can also record birds. The main limitation for more data collection is
battery life so the schedule will focus on key periods for birds around sunrise and sunset, and
then remain active for bats the rest of the night.

1. Acoustic recording: 1 hour before sunrise to 3 hours after.

2. Acoustic recording: 1 hour before sunset to sunset.

3. Ultrasonic recording: Sunset through to 1 hour before sunrise.

| edited the default acoustic settings so that each recording only lasts 10 minutes.
If you are interested the paper by Wood et al. (2021) explores sampling sufficiency, and hence
we are adopting the best practice suggested by this study.
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Figure 3 in Wood et al. (2021): Observed species richness with recording duration.
Similar estimates are available for the more general indices too:

s 100 | == Acoustic complexity index (ACI)
E | == Acoustic diversity index (ADI)
- [ == Acoustic evenness index (AEVE)
g \ == Bioacoustic index (BIO)
% 75 | == Acoustic entropy index (H)
» Median of the amplitude envelope (M)
r= Normalised difference soundscape index (NDSI)
(]
Q
c 50
.8
—
©
>
X
25

0 24 48 72 96 120 144 168
Hours of recording


https://doi.org/10.1111/2041-210X.13571
https://doi.org/10.1111/2041-210X.13571

Figure 2 from Bradfer-Lawrence et al. (2019): Reduction in variance of standard errors for
seven acoustic indices, from a total of 154 recordings sets.

Field Protocol

When transporting the MiniBats please be careful of both microphones as these are obviously
the most sensitive parts of the device.

Before going to the field, check all batteries are fully charged.

On site, attach the acoustic recorders to trees at the centre of the stand and record their GPS
position (the location is also updated in the MiniBat from the phone app). Use cable ties or
Velcro straps to attach the MiniBat to a tree about 1-2 m. If there are no trees, please put up
a sturdy post so they can be mounted. When returning to a stand to collect the recorder,
switch off the recorder, remove the SD card and read the data onto a laptop (that has an SD
card reader). Once the data is downloaded replace the SD card, add a charged set of batteries,
and redeploy.

If recordings are taking place on public property please take care to locate them out of view,
away from paths. Please also notify the landowners that acoustic surveys are taking place.
The main risk to this element of the project will be human interference and theft.

If the batteries are fully charged at deployment this schedule should be capable of running for
9-10 days. We would like recorders left at each stand for 7 days. Of course with 6 recorders
for 18 stands this requires moving recorders among the stands for three weeks to cover them
all.

We welcome further discussion with you about how we could expand upon these basic
requirements to suit your interests.

Data
In my configuration file | have chosen to limit the acoustic recording settings to 10 minutes to
keep individual files smaller (26 Mb). Nonetheless this quickly adds up:

No. of files Total file size
1 Day: 4 hours in the morning, and 1 hour in the evening. 30 780 Mb
7 Days (30-35 hours) 210 5.4 GB
18 recorders for 7 days 3,780 99 GB

This total does not include the ultrasonic recordings triggered by passing bats. In principle
transfer of data can be achieved by uploading files to OneDrive folders connected to the EFI
Teams space, from which we can download and store locally. When we have downloaded a
copy locally I will let you know so you can delete your local copies. If this does not prove
practical we will identify a better solution with IT services at Lancaster University.
Please provide the following metadata with the acoustic files:

e Stand (as above, in the format of ‘StandXX’ to match to the filenames)

e Date recording started
e Date recording ended
e GPS coordinates within the stand
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Weather conditions during deployment (this is very helpful and simply noting regional
daily forecasts is better than nothing)

o Daily Temperature (min, mean, max)

o Days on which there was rainfall

o Wind speed
A list of any bird species recorded/observed in this area (this is optional, but it will be
useful to have an idea of what to look out for).



