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User Manual - Portal functionalities
In this part, a description of the different functionalities of the Analysis portal (AP) is given.

The start page gives an overview of the functionalities of the portal (Fig. S1). The eight main
headings are information, start page, overview, data, filter (species observation search
criteria), calculation (data processing), format (presentation and export settings) and result
(maps, tables, diagrams, reports and downloads). The information button in the headline is
linked to the Swedish LifeWatch homepage, where the user will find facts and background
on the AP and news on the Swedish LifeWatch project in general
(http://www.svenskalifewatch.se/en/about/analysis-portal/). The start page informs the
user about current news on the AP, a short introduction including a video clip, a manual and
how to cite the e-infrastructure. On the overview page, each of the main headings has an
information button explaining the available functions of each heading, which is divided into
further categories that can be chosen for the analysis. The headings under the headline "The
Analysis Portal for biodiversity data" are visible during the entire analysis and can be chosen
through an interactive mode.
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For research publications and all other kinds of reports that have used the Analysis Portal, please add the following
credits:

“Data used in this study were downloaded from the Swedish LifeWatch Analysis Portal [date of download and
chosen data providers]. The Analysis Portal is funded by the Swedish Research Council and the Swedish
Environmental Protection Agency through the Swedish LifeWatch Project (Grant No. 829-2009-6278)."

We strongly recommended that you also declare the Data Providers the analysis were run with. Such a list you can
find in the species observation provenance report on the Analysis Portal (https:/www.analysisportal.se/Result
IProvenanceReport).

Figure S1: Start page of the AP: 1) the headline with the title and main headers, 2) My
settings show the user the selected data providers, filter, statistics and formats.
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On the right-hand of the portals interface the current settings (My settings) are shown for
the user and give an overview about the selected data providers (by default: all are
selected), filter(s) (by default: presence - include natural occurrence), calculations like grid
statistics (by default: grid size 10x10 km, SWEREF99 TM coordinate system (EPSG:3006)),
summary statistics (by default: calculations for number of observations and number of
species) and time series (by default: month of the year) (Fig. S1). The format functions
contain the map settings (by default: Google Web Mercator (EPSG:3857)), table settings (by
default: minimum column set) and the file format (by default: comma separated and Excel
Xlsx). Behind the settings, information buttons explain through a pop up window the
different functions that were chosen in each category for the analysis. The current settings
can also be reset.

At the bottom of the page, different links are provided to the AP, cookies, version number,
but also to the support (e-mail contact), the current settings status and the logotypes of the
SLW consortium’s logotype.

1. Data
Species observation

The user can start the analysis by choosing the data providers (> Data — Species observation
— Data provider). Automatically, all data providers are chosen but can be deselected. At
least one data provider must be selected in each run. If changes/settings are made on the
AP’s interface, these must be saved before the analysis is run. Information about the data
and data provider is given in the paragraph Data Providers (see main text). Behind each data
provider, an information button is given that opens a pop-up-window with further
information on the database and the url to the database or information page (Fig. 2 — main
text).

All information presented about data providers is retrieved using the core web service
function no. 9 (Table 1, Suppl. material 1).

Environmental data

With this function environmental data such as the WFS layer can be uploaded to the AP (>
Data - Environmental data - Create layer). The url address can be pasted here directly or the
user can choose from given urls by picking one from the list (Fig. S2). At present, WFS layer
providers are the SLU GeoServer, the SLW GeoServer, the Swedish Agency for Marine and
Water Management, the global data on human impact and the Jordbruksverket's (the
Swedish Board of Agriculture) GeoServer. If a provider is chosen, the service url is given and
the user can see a list of available layers (title, namespace, name).
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Figure S2: Possibility to add environmental data as WFS layer(s) to the AP.

To retrieve the information from the Web Feature Service (WFS) that is needed for listing
layers the standard method GetCapabilities is used. After a data layer has been added to the
list of layers it is possible to filter the chosen data in the AP. This functionality is based on
the standardized filter syntax that can be used when retrieving data using the standard
method GetFeatures. To enable the construction of the interactive filter builder where the
user can select possible data fields from a drop down list, the standard function
DescribeFeatureType is used.

Map layers

The map layer function is similar to the one for environmental data, where map layers in
WMS format can be uploaded or chosen from a provider library (> Data - map layers - add
map layer) (Fig. S3). The WMS format allows no calculations on the dataset, in contrast to
the WFS-format of the environmental data, but is presented as an overlay in the map result.
The main map layer providers are the SLU GeoServer, the SMHI - open data (climate and
precipitation map layers), SGU (Geological Survey of Sweden) GeoServer, the
Jordbruksverket’s (the Swedish Board of Agriculture) GeoServer (maps on for example
water use, grassland, nitrate-sensitive areas), the Swedish Agency for Marine and Water
Management’s (marine map layers on for example protection areas), the Baltic Sea
Bathymetry database v0.9.3, Metria (INSPIRE geographical information on for example the
Swedish NATURA 2000 network, other protected areas based on the EC bird- and habitats
directives) and Vic Natur Metria at the Swedish Environmental Protection Agency (terrestrial
protected areas like national parks, habitat protection and culture reserves).
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Figure S3: Possibility to add map layer(s) as WMS to the AP. Here the example of land
shaded relief from the Baltic Sea Bathymetry Database.

To retrieve the information from the Web Map Service (WMS) that is needed for listing
layers, the standard method GetCapabilities is used.

Metadata search

Different metadata portals are listed and linked to this page (> Data - Metadata search), and
make it possible to search for more Swedish and international datasets and map and web
services. At present, there are five metadata search functions available: 1) ECDS
(Environmental Climate Date Sweden), 2) Geodata — Sweden bit by bit, 3)
BiodiversityCatalogue - The Biodiversity Sciences Web Services Registry, 4) SMHI — open
data catalogue, and 5) SGU GeoServer (Fig. 5 — main text).

This view currently does not utilize any web services.
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2. Filter
Occurrence

The occurrence filters (> Filter - Occurrence) allow settings to be made between presence
and absence data (Fig. S4). Presence is divided into natural and unspontaneous occurrences.
The latter means occurrence sites that are caused by non-natural distribution. The absence
function allows reports to be included of absence in suitable habitat or at sites where
previous occurrences were reported. The absence filter is quite useful for ecological niche
modelling, where absence data are sometimes required for a certain algorithm. The user
has to keep in mind the sample method when using absence data. Two data providers
connected to the AP that deliver reliable absence data are NORS and SERS, using the
methods of electric fishing and net-fishing (see also Data provider for more information —
main text).
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Figure S4: Filtering data with the occurrence status presence/absence functions.

The settings that are handled on this filter view correspond to the species observation
search criteria no. 9-12 Table 2 (Suppl. material 2).

Taxa

Taxonomical filtering allows to searches for the taxon name, an input of taxon id list or by
searching taxa using selected habitat factors and other taxon attributes. Searching by name
(> Filter - Taxa - Search by taxon name) is possible by scientific name or Swedish name of the
species. Filtering by genus name also gives a list of all species belonging to the genus, which
can then be added to the filter list (Fig. S5).
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Figure S5: Filtering data with the taxon name function, here for the two-coloured bush-
cricket Metrioptera bicolor. It is possible to choose all underlying species in a family or
order.

Searching by taxon ids (> Filter - Taxa - Paste list of taxon ids) allows specific searches of
protected species (e.g. red-listed species) or character species used in monitoring and
inventory programs. Consulting companies or county/municipality administrations
commonly uses this function. The AP offers a clipboard to paste the taxon ids, but also gives
a link to search for the taxon id with the help of Dyntaxa (Fig. S6).
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Figure S6: Filtering data with the help of a taxon id list, here for some ant species.

The third filter is for searching by taxon attributes (> Filter - Taxa - List taxa by attributes),
which means habitat-related factors like habitats defined according to the EU habitat
directives (e.g. moss, forest, lakes, open coast, marine areas), substrate (e.g. air, water,
other organisms, man-made structures), impacts (e.g. climate impacts, land-use, hunting,
water regulations, aqua culturing, exploitation) and other species traits (e.g. ecological
group, dispersal, generation time) (Fig. S7).
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Figure S7: Filtering data by taxon attributes.

All the taxon filter views affect the same property of the species observation search criteria
(Table 2), namely the list of Taxonlds (no. 1). When this list is set directly from a list of
Dyntaxa taxon ids provided by the user, the corresponding taxa with recommended name is
shown in a list. This list is obtained from the taxon service using method no. 3 (Table 1).
When the user instead choose to set the taxon filter by search for taxa one at a time based
on some taxon name string, the core web service method 2 is used (Table 1). Once a taxon is
found and selected, the user may either add the taxon to the filter list of taxa or choose to
retrieve all underlying species. The latter procedure utilizes method number 3 (Table 1). If
the user happens to search for taxa that have been lumped and consequently are no longer
valid, it is possible to utilize method 4 (Table 1) in order to retrieve information about which
taxon should be used instead.

As alternative to the name based retrieval of taxa to add on to the species observation
search criteria, it is possible to use method 5 (Table 1), which utilizes taxon attributes to list
taxa. To retrieve the factors that can be selected for taxon listing, method 6 (Table 1) is
used. Method 5 is also used for retrieving taxa based on Red List Categories as Red List
Category is one of the factors handled by the Taxon Attribute Service.

Spatial
The spatial filter (> Filter — Spatial) is divided into four different functions. It is possible to

draw a geometric figure (e.g. rectangle, polygon) and move and edit it or select a certain
number of different ones on the map (> Filter — Spatial — Draw Geometry) (Fig. S8).
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Figure S8: The filter function to draw a polygon. Here the Google map was changed as base
layer to the county map of the Swedish Species Information Centre.

Map layer polygons can also be uploaded as spatial filters in GeoJSON file format (encoding
geographic content in JavaScript Object Notation) (> Filter — Spatial — Map Layer Polygons)
(Fig. S9). For example, the user can choose a taxon (> Filter - Taxa - Search by taxon name)
and download the species observation or species richness grid maps (see under Result for
more information) and save the grid map as a GeoJSON file on the computer. Under Filter —
Spatial — Map Layer Polygons the user can then upload the GeoJSON file again and use it as
a filter for further analysis.
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Filter S9: Using the map layer polygons as spatial filter. Here a GeoJSON file was uploaded
and used as filter.

The AP also offers the spatial filter on common Swedish regions through a list of provinces,
counties and municipalities that the user can choose from (> Filter — Spatial — Common
Regions) (Fig. S10). It is also possible to search by locality name (> Filter — Spatial — Locality)
(Fig. S11).
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Figure S10: Filtering function by common Swedish regions.
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Figure S11: Spatial filtering by locality name.

Technically, when it comes to setting the species observation search criteria based on
various polygons drawn or selected by the user, criterion no. 16 (Table 2), which can take a
list of search polygons is used. When selecting a list of named regions, like municipalities or
counties, criterion no. 17 can be used. This requires the region GUIDs to be known. In order
to fill the dropdown lists with region names, the core web service function no. 7 (Table 1) is
then used. With this method it is possible to retrieve all the region names and GUIDs based
on a specified region category.

Temporal
The time-based search function (> Filter — Temporal) is given by entering the observation,

registration or change date. By default this function is ignored, but can be changed to the
exact date or annual approach (Fig. S12).
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Figure S12: Temporal filter in the AP. Here the chosen observation date first of January until 27* of
November 2015.

The settings that are handled on this filter view correspond to the species observation
search criteria nos. 22 and 26-27 (Table 2).

Accuracy

This filter section (> Filter — Accuracy) is intended to handle different types of uncertainty
which may otherwise have a negative impact on the result. When dealing with species
observations, three main uncertainties may be relevant to consider when selecting data
suitable for a particular analysis, i.e. spatial, temporal and taxonomic uncertainty. The
Species Observation Search Criteria used in the Web Service methods support all these
dimensions of data accuracy (Table 2). However, only spatial accuracy can be set as filter in
the AP interface (Fig. S13). Spatial accuracy is handled by criteria properties nos. 19-21
(Table 2). Temporal accuracy is handled for each temporal search criterion (nos. 22, 26-27)
separately. Taxonomic uncertainty is evaluated by certain expert validators and is expressed
in terms of a number of validation statuses (criterion no. 2, Table 2).
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Figure S13: The AP offers the possibility to activate coordinate accuracy.

By default the spatial accuracy filter is not activated, which means that all species
observation records will be retrieved regardless of the value in the Darwin Core field
coordinateUnceratintylnMetres. However, the user may set a maximum accepted value if
needed.

Spatial accuracy of species observations is of great importance in many types of analysis. For
example, when working with ecological niche modelling there is a need to find relationships
between different environmental factors and the occurrences of the focal species. If the
spatial resolution of the occurrences is too poor in relation to the spatial resolution of the
environmental information, then serious errors are very likely to appear. Similarly, when
calculating species richness per grid cells it is an advantage to exclude observations with less
spatial accuracy than the size of the grid cells.

When analysing species observations it is often and advantage to use only data where the
spatial, temporal and/or taxonomic precision is more accurate than a certain threshold
value. In the Species Observation Search Criteria, spatial accuracy is specified as the
maximum radius measured in metres from the reported coordinate within which the
observation was made. All observations handled by Swedish LifeWatch have a measure of
this uncertainty. The uncertainty circle may include both the expected error in the
coordinate estimation for the actual observation and/or the area of the habitat patch within
which the observed individuals are expected to move around.

It is possible to filter species observations based on detailed content of specific data fields (>

Filter — Fields). Depending on the data type of the data field, different operators can be
applied. ‘Equal’ and ‘Not equal’ can be applied on all searchable fields. For fields containing
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text, which is the case with most Darwin Core terms, it is also possible to apply one of the
following operators: ‘Begins with’, ‘Contains’, ‘Ends with’ and ‘Like’. For numerical fields it is
possible to use ‘Greater than’, ‘Greater than or equal to’, ‘Less than’ or ‘Less than or equal

7

to'.

In the view where the field-based filter for species observations can be specified (Fig. S14) it
is possible to list several combinations of field name, value and operator which can be
treated either as an ‘and’ or an ‘or’ statement. When using the ‘and’ button, the added
combinations of field, value and operator have to be true regarding the data record in order
to fit the species observation search criteria. When using the ‘or’ button only one of the
specified combinations has to be true.
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Figure S14: The AP offers the possibility to activate coordinate accuracy.

With this filter it is possible to select only observations where for example individualCount is
greater than 100 or where the field habitat contains the word ‘ang’, which is the Swedish
word for ‘meadow’.

Selected combinations of fields, operators and searched values are set using a specific field
search criterion (no. 13, Table 2), which is a part of the SpeciesObservationSearchCriteria
object used when retrieving observations or observation statistics from the core web
services.
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Red List

This function (> Filter - Red List) makes it possible to search by Red Listed taxa in the AP (Fig.
S15). The user can choose between the different red list categories following the
international specifications of the IUCN (IUCN 2001) or choose them all together. This filter
is useful in combination with a spatial filter.

SWEDISH

The Analy'sis portal for biodiversity data : (0’ LIFEWATCH
A \

U Start @ Overview 2 Data ¢a ¥ _- Calculation & + Format &~ Result (] «

L

|[

Search red listed taxa

My Settings

Save settings @ Reset settings i Data

Data Providers (15 selected) o

O Redlisted taxa ) Regionally Extinct (RE)

T Filter

Include natural occurrences @
Field ProjectName [ ]

U Threatened taxa o Critically Endangered (CR)
@ Endangered (EN)

@ Vulnerable (VU)

£ Calculation
[ Near Threatened (NT) Grid statistics @

Summary statistics 0

(J Data Deficient (DD)
(el Time series @

2. Format

Map (i ]

Table columns @
File format @

Figure S15: Filter function to search after red listed taxa following the IUCN criteria.

The settings that are handled on this filter view correspond to the species observation
search criterion no. 3 (Table 2).

3. Calculation (data processing)
Summary statistics

Different types of summary statistics (> Calculation - Summary statistics) can be calculated
from the selected observations and/or map layers. The user can choose between
calculations from the number of observations and/or the number of species (Fig. S16). If the
user is running an analysis that includes environmental data (WFS layer), there is the
possibility to select a certain layer and obtain summary statistics per polygon and a report
on the summary statistics. Both can be downloaded as Excel files (see also ‘Result’ for more
information).
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The Analfsis portal for biodiversity data
A \

v Start & Overview 2 Data ¢a ¥ Filter ¥ = - Format Gd Result (i +
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i immary statisti i Grid statistics

Summary statistics My Settings

Calculations from species observation data Data Providers (15 selected) o
) Number of observations T Filter
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. Format
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Figure S16: The AP offers the possibility to change settings for the summary statistics.

Today, the usefulness of this view is rather limited as only two types of summary statistics
can be selected from. However, many more indexes and estimates are expected to be
handled in the AP in future. As some summary statistics may take time to calculate this view
can give the user the opportunity to exclude statistics, which are of no interest and thereby
speed up response times for various result views and downloads.

The selection of polygon data layer affects which layer should be used when calculating
summary statistics using the download method Summary statistics per polygon (see also >
Result — Tables — Summary Statistics Per Polygon).

The settings provided by the user from this view affect the usage of core web service
functions 17-18 (Table 1).

Grid statistics

Grid statistics can be changed by the grid parameters (>Calculation — Grid statistics), namely
the grid size in metres and the coordinate system (SWEREF 99, ESPG:3006 or RT 90,
ESPG:3021). The statistics can also be changed to generate all grid cells, even empty ones.
The calculations for the grid statistics are by default the number of observations and taxa.
Similar to the summary statistics, if the user is running an analysis that includes
environmental data, the layer can be selected and calculated by count, area or length (Fig.
S17).

This view sets essential input parameters for the core web service methods that calculate

grid-based summary statistics, i.e. nos. 22, 23, 25 and 26 (Table 1), which are used in a
number of results and download functions in the AP.

16



The Analysis Portal — User Manual Biodiversity Data Journal - Leidenberger et al. 2016

SWEDISH

The AnaIyAsis portal for biodiversity data : (0’ LIFEWATCH
A \

U Start & Overview 2 Data ¢ ~ Filter ¥+ m- Format &8 ~ Result (] «

Grid statistics My Settings

Save settings @ Reset settings 4 Data

Grid parameters Data Providers (15 selected) @

Grid size (m) Select coordinate system T Filter

Include natural occurrences @

10 000

<

| SWEREF 99 =

£ Calculation
Grid statistics @

Summary statistics i ]

 Generate all grid cells (even empty)

 Number of observations F t
2. Forma
 Number of taxa
— Map 0
Table columns @
Layer | select layer 4 ] Fileformat @

Calculate ‘ Count

i.J

Figure S17: The grid statistics can be changed in the AP.
Time Series
The user can change the setting for the time series (> Calculation — Time series). Time series

can be set on the periodicity of yearly, monthly, weekly, daily, month of the year, week of
the year and day of the year (Fig. S18).
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SWEDISH
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[® Save settings W Reset settings # Data
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Figure S18: Analysis on time series allow different settings on periodicity.

This view sets essential input parameters for the core web service method that retrieves
time step specific counts of observations (no. 21, Table 1).

4. Format (presentation and export settings)

Map

To present the available data in the AP, the user can choose the coordinate system under
map settings (> Format — Map). Available coordinate systems are Google Web Mercator

(EPSG:3857), SWEREF 99 (EPSG:3006), RT 90 (EPSG:3021) and WGS 84 (EPSG:4326) (Fig.
519).
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SWEDISH
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Figure S19: The coordinate system can be changed.

Most core web service methods that handle spatial coordinates either for representations
of species observation location in the output or in terms of polygons specified as species
observations search criteria require that the coordinate system is specified. This applies for
the majority of functions provided by Swedish Species Observation Service and Analysis
Service (Table 1).

Table columns

The user can choose which table type the results will be presented in (> Format — Table
columns). There are different numbers of columns in the pre-selected column sets, called
minimum (16 columns), basic (28), average (49), extended (100) and all (120). The labels can
be changed to standard labels (Scientific name, Common name etc.) or Darwin Core labels
(scientificName, vernacularName etc.). Behind each column the user can find an
information button (Fig. S20), where for example the id number, guid, label, class, type,
importance, definition, definition url and remarks are given.
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Figure S20: The table type settings allow different column sets and labels.

In this view it is also possible to construct user-defined selections of data columns. If the
user is logged in, the column selections can be saved.

All metadata on available data fields that can be selected as columns for different output
representations of observation records with the AP are obtained by using a single core web
services method (no. 10, Table 1).

File format

Different file format settings exist for downloading the result of the analysis (> Format — File
Format). The csv column can be comma, semicolon, pipe or tab separated. The Excel file

format is either .xIsx or .xml (Fig. S21).

The different formats that can be selected for downloads in the AP do not affect the use of
the core web services as these are based on a specific standardized protocol, i.e. SOAP.
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The Analysis portal for biodiversity data

v Start & Overview 22 Data éa ~ Filter ¥ = Calculation % - Result [ «
'

m i Table columns i ormat

File format My Settings

B Save settings W Reset settings 5
- = &F Data
Data Providers (15 selected) (i ]
Column separator: | Comma () ! : ‘ J Filter

™ Enclose each column in quotes ("column®) Include natural occurrences @

I Calculation

Excel file format: | XLSX l Grid statistics @

Summary statistics o

XML Time series @

.2 Format

Map @

Table columns 0
File format @

Figure S21: The file format can be changed in the AP.

5. Result
Maps

For showing results, the user can choose the type of map (> Result — Maps). All maps have a
toolbar at the top, where different functions are available, e.g. it is possible to change the
coordinate system (Google Web Mercator (EPSG:3857), SWEREF 99 (EPSG:3006), RT 90
(EPSG:3021), WGS 84 (EPSG:4326)) or choose between different map layers (base and data
layers).

In total, five different map types are available in the current version of AP.

1) The species observation map (> Result — Maps — Species Observation Map), that shows
the recorded distribution of the chosen taxa as points (Fig. $22). Clicking on each point gives
the information available on the registered data (data provider, data owner, coordinates,
date etc.). The observation details can be changed from basic, average, extended or all field
sets. The map can be shown in full screen mode, which may improve map navigation and
the overall user experience.

This map visualization of species observation utilizes a paged version of data retrieval
(function 16, Table 1). With this function it is possible to specify which data field should
determine the sort order of retrieved records. In this case observation date are used in a
way (descending) that makes this map view particularly well-suited for exploration of the
latest observations reported to the connected data providers in the SLW infrastructure.
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Paging forward with the navigation button below the map retrieves successively older
observations.
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Figure S22: The species observation map for the ant species Lasius niger. For the chosen record the
information is given in the right-hand panel.

As very few data fields are necessary when just plotting the spatial coordinates as points
and the spatial accuracy as circles with the radius set to the DarwinCore
term coordinateUncertaintylnMeters, only a few data fields are retrieved initially. First,
when the user clicks on a particular point the full list of data fields for that particular record
is retrieved from the core web service using method no. 14 (Table 1), which takes record ids

as input.

2) The species observation grid map (> Result — Maps — Species Observation Map) presents
the number of observation counts per grid. The results can be shown in full screen mode
and downloaded as an Excel or GeoJSON file. The user can set the legend by adding a certain
number of bins, changing the colour and changing the mode. For each grid cell the borders
can be drawn, to make them more visible and the transparency can be chosen in 10% steps.
By clicking on a grid cell, the data information is shown in the right-hand panel under data
(here field: ObservationCount and Value: 2) (Fig. S23).

The species observation grid map is rendered based on the grid statistics obtained from core
web service method no. 22 (Table 1).
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Figure S23: The species observation grid map presents the observation counts per grid for the
species Lasius niger. The legend can be changed individually.

3) The species richness grid map (> Result — Maps — Species Richness Grid Map) is similar to
the species observation grid map, but in addition to the observation count the user also gets
the species count for each grid cell (Fig. S24).

This grid map is rendered based on the grid statistics obtained from core web service
method no. 23 (Table 1).
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Figure S24: The species richness map for the genus Lasius, in the Southern Sweden. The selected
grid shows 21 observation records and 7 species counts.

4) As for the species observation data a grid map can also be produced on environmental
data. Full screen mode can be chosen and the labels can be set as required. A toolbox for
grid parameters at the top allows further settings to be made before the calculation is run.
The data panel on the right shows the field and value (Fig. S25). The transparency and
drawn borders can be chosen below the data box.

This grid map is rendered based on the grid statistics obtained from core web service
method no. 25 (Table 1), which takes the url to the specified environmental data layer
(including specified filter statements generated in the Environmental data view) as an input
parameter.

24



The Analysis Portal — User Manual Biodiversity Data Journal - Leidenberger et al. 2016

SWEDISH

The Analysis portal for biodiversity data: "/ - (‘dL]FEWAT(_‘H

8 Start # Overview i Data sa ~ Filter ¥+ Calculation & ~ Format @~ "-

! J
0 L T

Grid map of environmental data My Settings

X Full screen mode # Settings & Data

Data Providers (15 selected) (i}

Environmental data (1 layers) o

\

Grid parameters

Grid size (m) Select coordinate system | Layer Calculation -
—_— - —_—— — | ———— "~ I Filter
10 000 v SWEREF 99 v AM.Nitratkansliga_omraden le Count I
Include natural occurrences @
P Calculate I Calculation
Grid statistics @
b e Summary statistics 0
H & £ @ @ L3 || Googie Mercator a ‘ ] Time series @

Table columns @
File format @

3 %7 2 2 Format
= f\&' a Map (i ]
N

) Draw borders

Figure S25: Grid maps on environmental data, here the nitrogen sensitivity in the southern part of
Sweden. The Stockholm area shows one of the highest values (21). The layer is uploaded from the
Swedish Board of Agriculture.

5) The species observation heat map (> Result — Maps — Species Observation Heat Map) is
an image file (.png) that presents the species observations or species richness for the whole
of Sweden. The colour scale goes from black (=1) to red (here: >50) (Fig. S26).

This map representation is generated based on the same core web service method that is
used for the Species observation grid map, i.e. no. 22 (Table 1).

25



The Analysis Portal — User Manual Biodiversity Data Journal - Leidenberger et al. 2016

Figure S26: The species observation heat map as image file, here showing the results of the
ant Lasius niger (colours black = 1 observation; red > 50 observations).

Tables

The AP offers the user seven different types of data table to display and download the
results (> Result — Tables).

1) The species observation table presents all the records that fit the specified filter settings
of species observations (> Result — Tables — Species observation table). The number and
content of the table columns as well as the downloaded file format depend on the format
settings that were chosen earlier (see also > Format — Table columns and > Format - File
format, respectively) (Fig. S27).
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e 0o [7) Kopia av SpeciesObservations2.xlsx =
PEHOHS S0 ¢ el 2-£2.- % @E& 100% =] (@) (Q~ (search in Sheet )
# Home | Layout Tables | Charts | SmartArt | Formulas Data | Review ~ -
Al EAN <) x| ScienticName -
| ’ B C D E F G H 1 J K L M =
ScienticName _VernacularName  Organisr HigherClassification nceStatus Quantity QuantityUr LifeStage Sex. RecordedBy Substrate Locality StateProvince County
Lasius niger Steklar i ym  Present 100 Individuals Imago/adult ‘Arne Anderberg, Freden Uppland Slackhal.m
Lasius flavus gul tuvmyra Steklar ym Present 100 Individuals Imago/adult Worker Arne Anderberg Freden Uppland Stockhol
4 |Lasius niger Steklar Present. 100 Individuals Imago/adult Worker Arne Anderberg Freden Uppland Stockholr
5 | Lasiusbrunneus  brun tramyra Steklar i Present 4 Individuals Imago/adult Worker Arne Anderberg Freden Uppland Stockholr
6 | Lasius flavus gul tuvmyra Steklar B i ym  Present 2 Individuals Imago/adult Worker Arne Anderberg Freden Uppland Stockholr
7 |Lasius fuliginosus  blanksvart tramyra Steklar ! Present Imago/adult Sven Johansson Bickdala, Stenshuvud Skane Skane
8 | Lasius flavus gul tuvmyra Steklar B i Present Imago/adult Maria Backlund Backlosa, Naturicum Uppland Uppsala
O | Lasius fuliginosus  blanksvart tramyra  Steklar B i ym  Present 100 Krister Larsson, UIf Lun Horjelgarden Skdne Skine
10 |Lasius flavus gul tuvmyra. Steklar 1 Present Jan-Olof Petersson Dragongrand N Oland Kalmar
11 | Lasius fuliginosus  blanksvart tramyra  Steklar Present. Imago/adult Female Henrik Berg Haga by Uppland Uppsala
12 | Lasiusbrunneus  brun tramyra Steklar i ym  Present Imago/adult Kiell Mathson Ekelund, Sétra. Sodermantand Stockholr
13 |Lasius fuliginosus  blanksvart tramyra  Steklar i ym Present imago/adult Kiell Mathson Valla 1km SV. Ostergstiand Ostergot
14 | Lasius fuliginosus  blanksvart tramyra  Steklar Present. Christoffer Sjoholm Kulturens Ostarp Skane Skine
15 |Lasius fuliginosus  blanksvart trdmyra Steklar i Present. Christoffer Sjoholm Kulturens Ostarp Skane Skine
16 | Lasius fuliginosus  blanksvart tramyra Steklar  Bic i ym  Present Christoffer Sjoholm Vebersd Skdne Skine
17 |Lasius fuliginosus  blanksvart tramyra Steklar ! Present Christoffer Sjoholm Klagshamn Skane Skane
18 |Lasius fuliginosus  blanksvart tramyra Steklar i Present. Christoffer Sjoholm Lund, profesorsgatan Skine Skine
19 |Lasius j Steklar i ym  Present Christoffer Sjoholm Vomb Skdne Skane
20 | Lasius niger Steklar ym Present Christoffer Sjoholm Limhammns kalkbrott Skine Skine
21 |Lasius niger Steklar Present. Christoffer Sjoholm Limhammns kalkbrott Skine Skane
22 |Lasius umbratus j Steklar i ym  Present Christoffer Sjoholm Vebersd Skdne Skane
23 | Lasius mixtus j Steklar _ BiotazAni ym Present Christoffer Sjoholm Kulturens Ostarp Skéne Skine
24 | Lasius platythorax Steklar ! Present Christoffer Sjoholm Palsj6 skog. Skane Skane
25 |lasius platythorax ot Steklar i i Present. Christoffer Sjoholm Hickeberga naturvirdsomrade, nara Olstorp Skine Skane
26 |Lasius fuliginosus  blanksvart trimyra  Steklar B i ym  Present Imago/adult Thomas Ranius Tjsrstad, grov ek 200 m 5. om kyrkan Ostergotland Ostergot
27 |Lasius brunneus  brun tramyra Steklar ym  Present imago/adult Thomas Ranius Ballinge Ostergstiand Ostergot
28 |Lasius brunneus brun tramyra Steklar Present. Imago/adult Thomas Ranius Ryttaresten, Medeld Ostergétland Ostergotl
29 |Lasius brunneus  brun tramyra Steklar i ym  Present Imago/adult Thomas Ranius Vasby, Oppeby sin Bstergstland Ostergst
30 | Lasius fuliginosus _ blanksvart tramyra_ Steklar ym Present imago/adult Thomas Ranius Bjarka ang Ostergstiand Ostergot
31 |Lasius brunneus brun tramyra Steklar Present “Thomas Ranius Langvassudde Ostergétland Ostergotl
32 |Lasius brunneus  brun tramyra Steklar i Present Imago/adult Thomas Ranius ja 5 Ostergst
33 |Lasius fuliginosus  blanksvart tramyra Steklar i i % Present 50 Individuals Jonas Hedin Vastra Porsvenen Smaland Kalmar
34 |Lasius fuliginosus  blanksvart tramyra Steklar ! Present. 4 Individuals Imago/adult Artur Larsson Klosternolang Vastergotland Vastra G
35 |lasius brunneus brun tramyra Steklar i i Present 2 Individuals Imago/adult Artur Larsson Ruda, Ruda lund Smiland Kalmar
36 |Lasiusbrunneus  brun tramyra Steklar  Bic i ym Present 1 Individuals Imago/adult Artur Larsson Linkdping, Tinners Ostergstland BOstergotl
37 | Lasius niger Steklar ym  Present 2 Individuals Imago/adult Artur Larsson Stora mossen, Vistinge Ostergstiand Ostergot
blanksvart tramyra Steklar Present. Magnus Andersson Varkebacksviken Smaland Kalmar
blanksvart trsmyra  Steklar i ym  Present Magnus Andersson Gissjon Smaland Kalmar
blanksvart tramyra  Steklar ym Present Magnus Andersson Varkebacksviken Smaland Kalmar
blanksvart trdmyra Steklar Present. Magnus Andersson Vistings® Smaland Kalmar | o
blanksvart tramyra Steklar i Present. 1000 Individuals Imago/adult Bo Karlsson Ekniset Sodermanland Sodermal o
[7<< > > I 'siw pata J ¥ J € =) <>
Normal View Ready Sum=0 = [ =

Figure S27: Species observation table for the ant genus Lasius. Here, the chosen table format “basic
column set” and "Darwin Core labels .

The observation table view utilizes the same core web service functions that are used
behind the Species observation map view, i.e. no. 16 for the table and no. 14 for the
detailed representation (Table 1).

2) The observed taxon table lists the taxon, author common name, category and taxon id (>
Result — Tables — Observed Taxa). For each column it is possible to sort the results in

ascending or descending order (Fig. S28).

This table view is based on core web service function no. 19 (Table 1).
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Figure S28: The observed taxa table for the genus Camponotus and the possibility to sort data based
on a selected column.
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3) Another table type is the species observation taxon table with number of observed
species (> Result — Tables — Species Observation Taxon With Number of Observed Species
Table). In addition to the taxa, the number of observations is given and can be sorted (Fig.
S29).

This table view is based on core web service function no. 20 (Table 1).
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Figure S29: Table on numbers of observation per taxa for the genus Camponotus in Sweden. The
number of observations is sorted.

4) The grid statistics table on species observation counts (> Result — Tables — Grid Map
Statistics Table On Species Observations) gives the id, the observation count and the
coordinates in the SWEREF 99 (EPSG:3006) and Google Web Mercator (EPSG:3857)
coordinate systems as well as the grid cell width in metres (Fig. S30). Each column can be
sorted. The table can be downloaded as an Excel or GeoJSON file.

This table view lists the results obtained from the core web services using function no.
22 (Table 1).
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800 [} Fig33_ Gri isticsOnSpeciesObservationCounts.xlsx o
EHOH® 800 & w6l z'ﬁovﬁvaﬂﬁ 100% =] (@) (Q~ (‘search in Sheet )
i A Home | layout | Tables | Charts ‘ SmartArt | Formulas | Data ‘ Review | | v L~
AL 10 ® (- [+
_j B C I D E F G
1 _Observation count__ Centre coordinate X (SWEREF99_TM) Centre coordinate Y (SWEREF99_TM) Centre coordinate X (GoogleMercator) Centre coordinate Y (GoogleMercator) Grid cell width (m¢
2 | SRID3006SIZELODDOE275000NE535000 1 275000 6535000 1234990415 8157860.811
3| SRID300651ZE10000E285000N6505000 1 285000 6505000 1257468.141 8101244.293 |
4| SRID3006SIZEL0000E305000NE395000 3 305000 6395000 1305959.472 7895186.352 |
5 4 315000 6395000 1324585.503 7896063.671
6 | SRID3006SIZE10000E315000N6405000 3 315000 6405000 1323730289 791475112
7| SRID3006SIZE10000E325000N6365000 1 325000 6365000 1345615.72 7841091.499
8 | SRID3006SIZE10000E325000N6395000 1 325000 6395000 1343216.587 7896895.029
9 | SRID3006SIZELODD0E325000N6425000 1 325000 6425000 1340774.406 7953110639
1 1 325000 6445000 1339121838 7990820252
11 [SRID3006SIZE10000E325000N6535000 1 325000 6535000 1331433.586 8162881706
12 2 335000 6355000 1364860.482 7823347743
13 _[SRID3006SIZE10000E335000N6365000 1 335000 6365000 1364115115 7841863.116
14_|SRID3006SIZE10000E335000N6375000 3 335000 6375000 1363365.346 7860423.51
15 _|SRID3006SIZE10000335000N6395000 13 335000 6395000 1361852454 7897680.423
16 |SRID3006SIZE10000E335000N6495000 1 335000 6495000 1354011168 8086758.706
I 1 335000 6505000 1353200731 8105929.346
18 |SRID3006SIZE10000345000N6335000 1 345000 6335000 1384707.753 7787164764
19 2 345000 6395000 1380492.833 7898419.816
20 | SRID300651ZE10000E345000N6625000 1 345000 6625000 1362850595 8340732.397

Figure S30: The first 20 rows of the Excel table of grid map statistics on species observations for the
ant genus Camponotus.

5) In addition to the observation count the grid map statistics on number of species (>
Result — Tables — Grid Statistics On Number of Species) also give the species count.
Otherwise the table is similar to the grid statistics table on species observation counts, with
the same column functions. The data can be downloaded as an Excel and a GeoJSON file
(Fig. S31).

This table view lists the results obtained from the core web services using function no.
23 (Table 1).

SWEDISH

The Analy—sis portal for biodiversity data : 5’ LIFEWATCH
A \

u Start & Overview 222 Data éa ~ Filter ¥ + Calculation & + Format &4

Grid map statistics on number of species

My Settings

Data Providers (15 selected) @

Grid map statistics on number of species

Species count Observation count ~ v Centre X (SWEREF 99)  Centre Y (SWEREF 99)  Centre X (Google Mercatc Centre Y (Google Mercatc ﬂ Filter
1 19 4] sort Ascending 6595000 1817204.320839886 | 8286343.017640835 E Taxa (4 selected) @
2 17 z . 6535000 1814899.6344085906 8169170.2144826595
%] Sort Descending Include natural occurrences @
2 13 6395000 1361852.45418865 7897680.423026187
1 8 [E Columns b | 6595000 1876138.3771874683 | 8284932.221745615 & Calculation
1 8 605000 6605000 1876687.6442303406 8304632.443623903 Grid statistics @
2 5 515000 6685000 1700004.1410899146 8467130.905692406 P
Summary statistics [ )]
2 4 315000 6395000 1324585.5031061778 7896063.671482519
Time series @
1 4 565000 6545000 1795884.503070743 8188926.597364584
1 4 575000 6525000 1814523.740099276 | 8149818.700003292 - Format
1 4 585000 6705000 1841902.1082083138 8505629.054391745 Map o
1 4 605000 6435000 1867794.593994793 7976581.699866601
Table columns @
2 4 625000 6535000 1911573.5224636965 8166653.15590119
File format @
1 4 625000 6625000 1917384, 8342966.
1 4 625000 6955000 1941805.253325764 9028080.544127215
1 4 645000 6635000 1957727.7777104785 8361371.253814375
2 4 685000 7025000 2080843.1220349858 9175652.178324513 m
1 3 305000 6395000 1305959.4721943133 7895186.391814246
2 3 315000 6405000 1323730.2886437695 7914751.1197990505
2 3 335000 6375000 1363365.3455474484 7860423.5104299
1 3 385000 6285000 1460749.4433695904 7698013.403197236
2 3 415000 6385000 1511470.4477547947 7883626.276836762
2 3 525000 6495000 1717671.0426362199 8093290.89632005 v

Figure S31: Table on the grid map statistics on number of species, here for the ant
species Camponotus. It is also shown how to sort the observation counts.

6) The time series table (> Result — Tables — Time Series Table On Species Observation
Counts) gives the periodicity (month/week/day of the year, daily, weekly, monthly or yearly)
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on species observation counts for the number of taxa selected (Fig. S32). The file can be
downloaded as an Excel file.

This table view lists the results obtained from the core web services using function no. 21
(Table 1).

The'Analysis portal for biodiversity data
b \
v Start & Overview i Data ¢a ~ Fiter ¥ = Calculation #§ v Format Gd = —

Time series table on species observation counts My Settings
Periodicity ' Month of the year 5
© Download H  Data

Number of selected taxa for counting number of observations: 4
Data Providers (15 selected) (i}

Time series table on species observation counts I Filter

Month of the year Number of observations Taxa (4 selected) @
Jan 3 Include natural occurrences o

Feb 7 - .

Mar 10 I Calculation

Apr 28 Grid statistics @
May 74 Summary statistics [ ]
Jun 91 Time series @

Jul 63

Aug 38 .~ Format

Sep 12 Map @

Oct 11 Table columns @
Nov 5 File format @

Figure S32: Time series table on species observation counts for the genus Camponotus.

7) The summary statistics for the observation and species count per polygon (> Result —
Tables — Summary Statistics Per Polygon) can be downloaded as an Excel file if an
environmental layer (WFS) is selected beforehand (see also > Calculation — Summary
Statistics) (Fig. S33).

The results presented in this table view are obtained by looping through all the features in
the specified environmental data layer and repeatedly using core web service function no.
18 (Table 1), where the polygon search criterion (no. 16, Table 2), is set to the current
feature’s polygon. The information about the features and their attributes, which are
printed in the table, is obtained directly from the WFS.
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SWEDISH

The Analysis portal for biadiversity data f;’ LIFEWATCH

' Start # Overview = Data h ~ Fiter ¥ ~

0 T e T T )

Summary statistics per polygon My Settings

Jrtonen (e @
Env .

nvironmental data (1 layers|

Observation count Species count
- I Filter
Taxon (Phocoena phocoena) @

Include natural oc

S summary statistics

& Calculation
Calculations from species observation data

Grid statistics @ « Number of observations
Summary statistics @, Number of species
Time series @
Environmental data
. Format « Layer. Havsbassanger enligt HELCOM
Map @
! L Table columns @
Fileformat @
362 m

Figure S$33: The AP calculates the summary statistics per polygon when a taxon and environmental
filter are chosen together. Here is an example for the harbour porpoises (Phocoena phocoena) and
different sea areas referred to by HELCOM (Baltic Marine Protection Comission - Helsinki Comission).

Diagrams

Two types of diagram are available in the AP.

1) The time series on number of species observations (> Result — Diagrams — Time Series
Histogram on Numbers of Observations), where the number of observations will be plotted
against their periodicity, which can be chosen between yearly, monthly, weekly, daily and

day/week/month of the year (Fig. S34).

The time series is generated based on the results obtained from the core web services using
function no. 21 (Table 1).
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SWEDISH

The Analyéis portal for biodiversity data ' (0, LIFEWATCH
A \

! Start @& Overview 2 Data ¢a ~ Filter Y ~ Calculation & + Format & ~ _
Tables [ v iag Reports [ + Download [

Time series histogram on numbers of observations

My Settings

B %
Periodicity | Month of the year v ! “f Data

100 Data Providers (15 selected) 0

90 T Filter

[72]
c
o 80 Taxa (4 selected) o
® 70 4 Include natural occurrences @
Z
o 01 £ Calculation
Q2
o 504 Grid statistics @
Y=
O 40+ Summary statistics @
] Ti ies @

30 ime series
£

20
S .~ Format
Z 104

Map 0
0 - Table columns @
Jan Feb Mar Apr Ma Jun Jul Al Se) Oct No!
P v Y B u9 P v File format @

Month of the year

Figure S34: Time series for the four ant species of Camponotus. The number of observations is
plotted against the month of the year.

2) The time series diagram on taxon-specific abundance index (> Result — Diagram — Time
Series Diagram on Taxon Specific Abundance Index) shows the abundance index plotted
against a certain periodicity that can be chosen.

When analysing time series of species observation counts in order to try to evaluate
population trends of specific species it is most often necessary to adjust estimates for
variation in sampling intensity. Of course, if the analysis is restricted to a dataset where the
sampling effort has deliberately been kept constant, counts can be interpreted without
adjustments. When mixing data from many data providers and data sets, as is the normal
case when retrieving data from the AP, it is important to be aware of the fact that sampling
intensity varies significantly in both time and space. The general trend is that sampling effort
increases over time as the number of observers and the willingness to report increase over
time. The rate of increase, however, is not constant and the patterns differ regionally.

The tendency to report species observations that have been made also changes over time
and the patterns differ among species and organism groups. For example, bird watchers
tend to report their earliest observations of species each year during spring to a greater
extent than later observations (lsaac & Pocock 2015, Hurlbert & Liang 2012). Many
researches have started to explore different ways to use data from mixed sources for trend
analysis. One of the earliest suggested approaches was to calculate an abundance index
which adjusts the actual observation count of the focal species to all counts made during
the same time periods in the same area of all other species assumed to be reported by the
same group of people. If the tendency to report an observation of a species in relation to all
other species in the reference group is kept fairly constant over the investigated time
period, then the index would be expected to correlate with the actual population trend to a
much greater extent than if data are used without any corrections. This correlation is
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expected to be stronger when the number of reports increases, the variation in behaviour
among reporters decreases, and the detectability of the species increases.

The species and time step (t) specific abundance index, A;, is calculated based on Eq. 1.

Ai = log((Se/(Se+ o))/ (S/5+T)),

where S; and S are the time step specific and the total count of reported observations of the
focal species respectively, while T; and T are the corresponding counts of reports of all
species in the reference group. If the index is zero then the number of observations of the
focal species is no different from what is expected on average compared to all species in the
reference group. When the index has negative values then the focal species has been
reported less than expected. When the index is greater than zero then the focal species has
been reported more than expected.

Many scientists are sceptical about the use of this kind of index, arguing that the patterns
can be explained by far too many factors than are possible to control for. It is important to
use the index with great caution. Nevertheless, by plotting the index for different species in
combination with alternative search criteria and reference groups one can find patterns that
may generate interesting hypotheses that can be explored further.

The periodicity and selected taxa can be changed through the toolbars at the headline (Fig.
S35). It is also possible to download an Excel file. This file contains the taxon id, taxon name,
time step, abundance index, count and total count.

Among the core web services there is no function where the abundance index (Egn. 1) can
be retrieved directly. The AP instead uses the same function, which is used to generate the
time series plot showing time step specific observation counts, i.e. no. 21 (Table 1). The
procedure starts by setting all the selected taxa to the species observation search criteria
using the criteria named Taxonlds (no. 1, Table 2) and thereby retrieving all the time step
specific total counts (T;) and the total count (T) of observations. To enable the calculation of
the index, a new call to the web service function is required for each species, where the
Taxonlds property of the species observation search criteria are set to that particular taxon
id. This gives the necessary species specific counts (S; and S) used in Egn. 1.
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Figure S35: Time series diagram of the taxon-specific abundance index for the ant
species Camponotus ligniperda. 1t is possible to adjust the scale automatically.

Reports
The user can download three different kinds of report on the analysis run.

1) The summary statistics report (> Result — Reports — Summary Statistics) is a simple
overview of the species observation data the calculations were done on. The report gives
the number of observations and number of species only.

The summary statistics presented in this report view are obtained from the core web
services using function no. 18 (Table 1), which delivers both the number of observations and
the number of observed species.

2) The species observation provenance report (> Result — Reports — Species Observation
Provenance) shows the owner, observer, reporter and data provider for all species
observations that were used in the analysis (Fig. S36).

This report is generated based on the results obtained from core web services function no.
24 (Table 1).

34



The Analysis Portal — User Manual Biodiversity Data Journal - Leidenberger et al. 2016

®enNo Fig38_ SpeciesObservationProvenances.xlsx (@]
PEOHE L0 @ e b B EHOH v @ (e sexc n hee )
# Home ‘ Layout Tables ‘ Charts \ SmartArt ‘ Formulas Data ‘ Review | | v B~
Ad3 00 ( A B
] A B C | | | | | | | | =
RS Type Name Species observation count m
2 |Owner
3 Bo Karlsson 61
4| Magnus Stenmark 52
5| Ake Karlsson 2
6| Lansstyrelsen Ostergatiand 20
o Linsstyrelsen Vastmanlands lan (forv. skyddade omr.) 16
8| Gunnar Hallin 1
9 Tobias Ivarsson 8
10 Mikael Tjernberg 7
E Observer
24| Bo Karlsson 60
25 Magnus Stenmark 52
26 | Ake Karlsson 2
27| Tommy Karlsson, Nicklas Jansson 18
A Linsstyrelsen Vastmanlands lan (férv. skyddade omr.), Erik Sjédin 16
29| Gunnar Hallin 10
30 Tobias Ivarsson 8
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32 Erik Sjodin 6
33 Soren Hjeltman 6
44 |Reporter
45 | 25
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E Species Observations System (Artportalen) 425
48

Figure S36: The species observation provenance report for the ant genus Camponotus.
3) The setting report (> Result — Reports — Setting Report) gives an overview of the selected
settings during the analysis. The tables give information about the selected data providers,

the chosen filter(s), the grid statistics, summary statistics and time series settings (Fig. S37).

All three reports can be downloaded as Excel files.

8o ["| Fig39_SettingsReport.xls o
PEOH® %00 & e B-8-% G dh wex-] © Qe Search in Sheet >
A Home ‘ Layout | Tables \ Charts ‘ SmartArt \ Formulas | Data ‘ Review | | v 2~
c1 i @ © (- fx| swedish name B
B c D [ E [ F [ G [ ®H [ 1 [ J [ K [ L [ ™
Camponotus fallax ekhastmyra
102903 Camponotus vagus sothastmyra
200979 Camponotus herculeanus hushastmyra
200980 Camponotus ligniperda jordhastmyra
\ ;
12 )4
e [ << >+ 7] _Data providers ] Filter - Taxa filter - taxa | Calculation - Grid statistics | Calculation - Summary statistic ] Time series settings J+ [ € = ———————15 <>
= | Normal View Ready | ‘Sum- 0 v ‘ ‘ 4

Figure S37: The setting report as excel file for the ant genus Camponotus.

Downloads

At present, there are numerous options to download data sets and analysis results from the
AP. The five main groups are Excel tables, comma-separated values, images/graphics and
other formats (Fig. S38).
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The'Analysis portal for biodiversity data
A \
* Start & Overview 2 Data ¢a ¥ Filter ¥ = Calculation # + Format &4 + —

Download My Settings
Excel table (xIsx/xml) [ > # Data
Data Providers (15 selected) o
Comma-separated values (csv) i > T Filter
Include natural occurrences @
Images / graphics ] >
— I Calculation
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Time series @

. Format

Map i}

Table columns @
File format @

Figure S38: There are several download functions (Excel tables, comma-separated values,
image/graphics, other format) as well as workflow functions.

A) Excel tables are available in .xlIsx or .xml format. At present, the user has the possibility to
download 16 different types of table (> Result - Downloads — Excel Table), which are listed
below:

1) Data providers (see also > Result - Reports - Setting Report)

2) Species observations (see also > Result — Tables — Species Observation Table)

3) Observed taxa (see also > Result — Tables — Observed Taxa)

4) Number of observations per taxon (see also > Result — Tables — Species Observation
Taxon With Number of Observed Species Table)

5) Grid map statistics on species observations (see also > Result — Tables — Grid Statistics
Table On Species Observations)

6) Grid map statistics on number of species (see also (> Result — Tables — Grid Statistics On
Number of Species)

7) Taxon specific grid observation counts
This download method does not correspond to any of the graphical visualizations. It is

designed to support calculations of different kinds of biodiversity index. Based on the
species observation search criteria, current grid calculation settings and the list of taxa
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specified with the taxon filter, this function creates a two-dimensional matrix with the taxa
listed as columns and the grid cells as rows. The columns are labelled by the ScientificName
and the DyntaxaTaxonID and the rows are labelled with a grid cell identifier which is
constructed based on SRID (Coordinate system id), grid cell size in metres and the eastern
and western coordinates of the grid cell central point. For each combination of grid cell and
taxon the matrix holds a value that represents the number of observed records.

The calculations behind this download are done by the core web services using the same
method (no. 22, Table 1) as that used behind the Species observation grid map. For each
taxon in the list a new call to the web service is made that sets the Taxonlds property (no. 1,
Table 2) of the search criteria to the taxon id of the taxon.

8) Taxon specific grid occurrence

This download method is practically identical to download method A7. However, in this case
the matrix holds a value that represents the observed occupancy for each combination of
grid cell and taxon.

The calculations behind this download are done by the core web services using the same
method (no. 22, Table 1) as that used behind the species observation grid map. For each
taxon in the list a new call to the web service is made that sets the Taxonlds property (no. 1,
Table 2) of the search criteria to the taxon id of the taxon. If the grid cell and taxon-specific
count of observations is greater than 0, the occupancy is set to 1. Otherwise the occupancy
issetto 0.

9) Time series table on species observation counts (see also > Result — Diagrams — Time
Series Histogram on Numbers of Observations)

10) Time series on taxon abundance index (see also > Result — Diagram — Time Series
Diagram on Taxon Specific Abundance Index)

11) Combined grid statistics from species observations and environmental data

This download method does not correspond to any of the graphical visualizations. However,
it combines the output of download nos. 6 and 11.

12) Summary statistics per polygon (see also > Result — Tables — Summary Statistics Per
Polygon)

13) Taxon specific occurrence per polygon

This method is similar to download function no. A8, but instead of grid cells it loops through
the polygons in the filtered WFS data layer estimate occupancy based on the retrieved
observation counts. To retrieve the species observation counts per polygon, which the
occupancy values are based upon, core web service method no. 17 (Table 1) is used
repeatedly for each combination of taxon and polygon.

14) Taxon specific species observation count per polygon
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This method is similar to download function no. A7, but instead of grid cells it loops through
the polygons in the filtered WFS data layer. To retrieve the species observation counts per
polygon core web service method no. 17 (Table 1) is used repeatedly for each combination
of taxon and polygon.

15) Summary statistics (see also > Result — Reports — Summary Statistics)

16) Species observation provenance (see also > Result — Reports — Species Observation
Provenance)

B) Comma-separated values (csv) (> Result - Downloads — Comma-separated values)

1) Species observation table (see also > Result — Tables — Species Observation Table)
2) Taxon specific grid observations counts (see Download method A7).

3) Taxon specific grid occurrence (see Download method A8).

C) Images/graphics (png) (> Result - Downloads — Images/Graphics)

1) Species observation grid map (see also > Result — Maps — Species Observation Map)

2) Species richness grid map (see also > Result — Maps — Species Richness Grid Map)

D) Other formats (GeoJSON) (> Result - Downloads — Other formats)

1) Grid map statistics on species observations (see also > Result — Tables — Grid Statistics
Table On Species Observations)

38



The Analysis Portal — User Manual Biodiversity Data Journal - Leidenberger et al. 2016

References:

Hurlbert A, Liang Z (2012) Spatiotemporal Variation in Avian Migration Phenology: Citizen
Science Revals Effects of Climate Change. PLoS ONE 7 (2): e31662. DOI:
10.1371/journal.pone.0031662

Isaac NB, Pocock MO (2015) Bias and information in biological records. Biological Journal of
the Linnean Society 115(3): 522-531. DOI: 10.1111/bij.12532

IUCN (2001) IUCN Red List Categories and Criteria: Version 3.1. IUCN Species Survival
Commission, 3.1. IUCN, Gland, Switzerland and Cambridge, UK:, 30 pp. URL:
http://www.iucnredlist.org/technical-documents/categories-and-criteria/2001-categories-
criteria

39



