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Executive Summary

Introduction
The goal of the deliverable is the release of the European Biodiversity Portal, along with the set of
tools and web applications developed under the umbrella of the WP2 and in particular its task 2.5.

The deliverable details each parisection and summarises the archuesdt and design decisions
considered, evaluated and applikaing the software development process

Progress towards objectives
The objectives of EU BON work packagefldvingiDat a | n

1. Establish an information architecture for the EU BON project that will be compatible with the
global GEO BON the INSPIRE directive other European projects, and the LifeWatch research
infrastructure.

2. Develop data integration andteroperability between the various networks, and, with the new
generation of data sharing tools, enhance linking between observational data, ecosystem
monitoring data, and remote sensing d&a

3. Develop new web service interfaces for data holdings ustateof-the-art standards and

protocols. Register the networks on the GEOSS Common Infrastructure (GCI) using harmonised
metadataO

4. Develop a new portal to enable fast access to EU BON integrated data and products by
researchers, decision makers and ro$itekeholderO

5. Ensure global coordination of development efforts through an international data interoperability
task force and adoption of the results through helpdesk and a comprehensive training programme

The current deliverable presents a reviefnthe portal, but covering in addition the results of the
efforts to accomplish all the objectives proposed, already covered by the deliverables D2.1, D2.2,
D2.3 and D2.4.

Achievements and current status
Thedocumentdescribes the final status of the fabr

Future developments

Further improvement in the portal and tools may be applied, as part of the sustainability plans of the
project. In additiongiven that Glicat is part of the core of the GEO Discovery and Access Broker

(GEO DAB), theEU BON Metadta Broker may be replaced layiew inthe GEODAB, depending

on the incorporation of EU BON6s data providers
harvests their datasets.
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1. Introduction
1.1.Background and description of the work

The Description of Work(DoW) depictsthe European Biodiversity Portasone ofthe primordial
products to be generated under the umbrella of the EU BON prspitingits importance as
gateway not only to data and metadata, but also teseheftools, results, factsheets and other
outcomes generated by the EU BON consortium.

The Task 2.5 (European Biodiversity Ported)defined as follows in the Description of Work (DoW).

A European Bdiversity Portal (EBP) will be developed as the main GEO BON information
hub. It will link to relevant databases and information systems, policy contacts and
recommendations, and structured advice for assessing relevant distributed
information/datasetsof different user groups, including contributions from citizen science
data gathering gateways. The EBP will technically integrate the various data sources under
one search facility and spatially/temporally oriented user interface. The portal will build on
the tools developed by task 2.3, functions developed by task 2.4. It will provide access to full
detailed data, geographic visualisation and remotely sensed data. It will be closely linked to
the GCI and GEO Portal, and access layers and data from GE@8&es. The portal would

also act as showcase for the products from the analytical and modelling activities of other
WPs and support workflows for building such products using the registesedriees. The
portal will also serve general dissemination ftiaos for WP8. (Lead CSIC; UEF, GBIF,
UnivLeeds, Pensoft, FIN, Plazi, GlueCAD, NBIC; Mont+st)

Encompassinghe needs of heterogeneous potential user groups istrigiahmatter, given that the
portal itself should accomplish the needs of public users, decision makers and scientiststagwell.
to this fact, the developmeptocess habeen based can evolutionary methodology. Throughout the
Task 2.5, several protypes were generated, finally moving to an agiele, which bases its
functioning in releasing changes and new componeastssoon aghey have been developed,
presenting them to the stakeholders and elucidating new overall requirements.

Related milestoes includeMS251fi Speci fi cation for t he MEB2 BON p
iTechnical wor kshop, | a u(Manth 39ahd MS253fi U r O N npglo rbtea |
test released (Month 41). Addi ti onal |tgeadviad | t he
of the international advisory group of EU BON for informatics work and the interim review have been
instrumental in determining the requirement.

An initial version of the portalvas develoggd by CSICand presented during the EU BON Citizen
Science Round Table, 27 November 2014. This version or first functional prototype was centred on
the integration of LTER and GBIF dataset discovery, providing a single search for retrieving metadata
from both biodiversity data sources. Additional providerdade added by means of configuring an
OGC Catalogue Service for the Web (OGSW) interface in the portal administration section.

The milestone MS251 set the grounds of the portal, describing the specifications and requirements of
the final version of th@ortal. Nevertheless, during the EU BON General Meeting in Cambfidge

June 2015), both prototype and regments document were discussed, coming to an end with a set of
amendments to apply to the portal requirements. The EU BON consortium condiatideetportal

should be focused on acting as a showcase of EU BON results and not only to the datasets, given the
plethora of tools and products developed and maintained under the umbrella of the project, and their
potential as an enforcement of the bi@asity conservation in Europe.

Taking into consideration this approach, EU BON decided to move the European Biodiversity Portal
to an Enterprise Content Management System, considering Drupal and Liferay as alternatives and

Pageb of 32



Deliverable report2.5) EUBON FP7- 308454

finally choosing the latter. E&ray enables the users to create not only a portal but a set of portal
sites in the same Liferay installation, thus enabling EU BON to create sites for specific testing sites or
for particular groups, e.g. the Citizen Sciesite

CSIC has designedhe user interface of the portal, following an initial design proposed by Pensoft.
During a workshop hel d i rdesimandiintefface wera disduasediaad v 20
approved.The domain names chosen during the workshop veére//biodiversity.eubon.eand
http://portal.eubon.eu

The recommendations of the EU BON International Advisory Group had also a direct influence on the
development on thportal, in particular in regards to the user interface. Taking in consideration the
corrections suggested by the advisory group during the meeting held on 29 November 2016, the
development team decided to upgréidem Liferay 6.2 to Liferay 7.0 and polisthe portal interface,

taking into consideration the usability of the system, and also improving the overall design.

1.2. Specifications traceability

The Milestone MS251 established thpecificationsof the portal(Table 1), later refined during the
agile software development proce$able 2 summarises the implementations of each specification in
the final product

Table 1. Summary of the specifications of the portal (MS251)

Specification Code Description

SPEC01 Provide a filtered search user interface

SPEGC02 Integrate biodiversity networks/providers/test sites by metadata
SPEGO03 Supply heterogeneous biodiversity related data

SPEC04 Integrate the EU BON Taxonomic backbone

SPEGO05 Provide an interface to GEOSS

SPEG06 Provide an interface to DataONE

SPEGC-07 Provide geospatial capabilities for filtering and visualisation
SPEGO08 Provide different user interfaces for different user roles
SPEG-09 Web content management

Table 2. Specification- Implementation traceability

Specification Code Implementation

SPEGO01 - Dataset search interface.
- Analysis tool: Spatial Dataset Browser
- Analysis tool: Species Richness application
- Analysis tool:Species Population trends visualisation

SPEG02 - GEOSS Glcat instance deployed and configured
- Biodiversity networksind test sitegitegratedn Gl-cat.
- Metadata internalljparmonisedo the 1ISO 19115/19139 metadatze
model (INSPIRE compliant).

SPEGC-03 - Dataset search Ul

SPEGC-04 - Taxonomic backbone called from the Dataset Search interface
correct taxa filters

SPEG05 - Gl-cat output profiles provide external network to retrieve/harve

biodiversity datasets: @lat service connector, OpenSearch API,
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SPEC06

SPECGO07

SPEGO08

SPEG09
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OGC CSW.

- Gl-cat output profiles provide external network to retrieve/harve
biodiversity datasets: OpenSearfdhl, OGC CSW.

- Dataset search geospatial filter.

- Analysis tool: Spatial Dataset Browser

- Analysis tool: Species Richness application

- Analysis tool: Species Population trends visualisation

- Analysis tool: Business Intelligence dashboafittey by country
georeferenced occurrence points.

- Geospatial layer representation portlet (test sites).

- Portal visualisation configurable by means of Liferay authorizat
and accounting system.

- Several user groups and roles created, grgduct list
administrators, citizen science user group.

- Liferay offers an advanced Enterprise Web Content Manageme
System.

- Users can administer their own sites, content or components.
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2. Overview of the European BiodiversityPortal

The European Biodiversity Portal is a multisite web portal based on Liferagpe@ific components
have been developed using JavaScript é&orks and templating languages, such as Freemarker and
Velocity. The overall design follows the Material Designidglines, which help to provide a flat,
modern and responsive desidiigure 1).

EU {O}l european biodiversity portal

*xk Beta Version

Home Data v Analysis v Services v Products Citizen Science Documents Test Sites v

test sites
. | R - =
o ? : L
7 Rl s
! Showcase of the of EU BON concepts, tools, guidelines and techniques
for data integration and analyses applied to local sites
g P .'c;"' ; | - 4

News l
How to share your metadata through the EU BON Portal EU BON Project Site EU BON elab
How to share your metadata through the EU BON Portal The EU BON Portal integrates biodiversity observation ~
systems under one search facility. The portal offers a spatially, temporally, [ } e l] a b

EU BON El N
Next EU BON Events Sk A EU BO

£ 1/1/70 12:00 AM

Figure 1. EU BON Biodiversity Portal Home page

Not only should the European Biodiversity Podaatas a showcase of EU BON results, but alsp hel
dataagnostic users to discover, share and retrieve data. Taking this into accopattagheavigation
wasenvisaged to follow aatural data workflow in Biodiversity:

Discover and retrieve dafa Analyse data A Share data

A Generate data produdis Share data products

2.1 Data section

The data section provides the user with an interface for retrieving datasetthé&atata providers
linked or harvested by the EU BOMetadata Broker, an instance of GEOSSc@l. The dataset
search tool correctthe taxonomy constraints entered by the users, requesting data to the EU BON
Taxanomic Backbon& The user can enter taxa by vernacular or scientific name, exactly or
approximately, or byheidentifier assigned by the data providéfter performing a seah, a list with

the previouslyharvested datasets will be listed, including links to the original metadata and their
geographic coverag&igure 2).

! https://cybertaxonomy.eu/éaon/utis/
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& cipel ALGBIF @) . EU BON € EARTH OBSERVATIONS GROIE
- Max results: 10 ®@

Matching results: 94

Falco naumanni Fleischer, 1818 w7 M 1 B n n B n m
GET SPECIES/HIGHER TAXA = S % S
. SAFRING: Historical Bird Ringing Records (2005-2009) +
GET DATASETS Bird ringing started in 1948 in southem Africa and is thus the longest running bird monitoring project in the sub-region =

Although the data are biased to areas where ringers operated, it is an invaluable record of bird occurrence and

distribution changes, amival and departure times of migrants, survival and mass data in historical times. The South

African Bird Ringing Unit (SAFRING), which is an essential arm of the Animal Demography Unit, administers bird ringing

Occurrences constraints in southem Africa
. B R 800G e ot se
Citation Coetzer D (2015): SAFRING: Historical Bird Ringing Records (2005-2009). v1.0. South African "=~ S
National Biodiversity Institute. Dataset/Occurrence.
http://197.189.235.147:8080/iptsanbi/resource ?r=safring&v=1.0

Contacts
Name Dieter Coetzer
City Cape Town

. Home page http //safring adu org.za
Map Email Dieter Oschadleus@uct ac za
ASA
ORTH EUROPE Name Fhatani Ranwashe
AMERICA City Cape Town
Home page http //safring adu.org.za
Wrrica Email Dieter Oschadleus@uct ac za

Figure 2. Dataset discovery

2.2 Analysis section

This section lista set of tooldor dataanalysingand knowledge discovergiven that GBIF provides
accessnot only to metadata but algo harmonised data, all analytical tools use GBIF as data
backbone, either by accessing its APIs ordiyievingdata from a periodical shapshottbe GBIF
occurrences across Europe.

These are the tools put at the usersé disposal
- Spatial Dataset Brower. See sectioh.
- Species Richnegspplication. See sectidh?2.
- Species Population Trends Visualisation. See sebtRn

- Business Intelligence Baboard. See sectiGM.

2.3 Services section
This sectioroffers a set of tools for helping useti® share data. It also providascollection of tools
services and data layerslpful in order to fulfil a propr data analysis

- Tools for data sharing. Annventory and assessment of software tools available for
biodiversity data sharing and data publishing

- Environmental layers. A wiki with a set of gridded environmental data layers, which have
been selected by the EU BON scientists for thegfulnessor data analysis and modelling.

- AgquaMapsfor EU BON, a joint project of EU BON, FishBase and SealifeBasmsisting of
standardisd distribution maps for over 1,032 European fishes and marine mammals

- EU BON IPT. Data hosting service provided by the EU BON partner GBIF using their
Integrated Publishing Toolkit (IPT).

- EU BON Taxonomic Backbonéigure 3). The EU BONtaxonomic backbone or Unified
Taxonomic Information Service (UTIS) allows running a federated search on multiple
European checklists and returns a unified result set of the individual responses of the various
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checklists. It integrates a set of taxa providesccessing them through REST APIs or
WSDL/SOAP web services.

The backbone integrates the Fauropean Species directories Infrastructure -{(fisnen),
EUNIS which fully covers Natura000, thust is fully compliant with theAppendix 3 of the
INSPIRE diretive. Additionally, it retrieves taxa from the Catalogue of Life (ColL), the
World Register of Marine Species (WoRMS), the GBIF Checklist Bank and the Plazi
TreatmentBank. It offers a single REST API for retrieving taxa from all taxonomic providers
conneced.

- EU BON HelpdeskAdvice, assistance and training in using EU BON tools, products and
services. Provided by the EU BON partner Museum of Central Africa, in Tervuren, Belgium.

* ¥ %

« EU BON ) european biodiversity portal

Beta Version

Home Data -~ Analysis  ~ Services ~ Products Citizen Science Documents Test Sites =

EU BON taxonomic backbone

EU BON UTIS

The Unified Taxonomic Information Service (UTIS) is the taxonomic backbone for the EU-BON project

ntroller : Utis C
ﬂ /capabilities
ﬂ /classification/{taxonld}/children

Il /<essificationsitaxentdy/parent

ﬂ /search

Figure 3. Taxonomic Backbone API

2.4 Products section

This section provides the user with an interface for identifying EU BON products from a set of more
than forty elements, either tools, factsheets or other pro@tiggsre 4). The list can be filtered by
audience and by topic.
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- EU Oﬁ#l european biodiversity portal

L Beta Version

Home Data = Analysis + Services ¥ Products Citizen Science Documents  Test Sites =

Research scientists

»
O a O O a a O+ 0O
O v 0O O O O O
O O

TAKING CARE OF FREEDOM wortbench

{EU BON e wo PLAZL

Training packs H PlutoF/Pensoft automated workflow GoldenGate Imagine H Mobilisation of specimen data

Data Publication : Citizen Science

Figure 4. EU BON Products

3. Software architecture and components

The Deliverable D2.1, AArchitectur al d e s i, gstablishedean iirgtisl a n d
architecture of the portabased on the serviegiented architectufeimplemented through web
services and a Java EE 6 web development stack. This initially laid out architectural approach was
applied in the development of the first iteration of the development process, releasing the later
established as EU BONEuropean Biodiversity Portal, first prototypeThis architecture was
deprecated in further versions, duelte transition to ai&nterprise Content Management System, the

use of Gicat as main broker/metadata registry and also to the transition to Javh8segttols.

Moreover, the D2.1 depicted tlwerall need of service orchestratiathin the core of the serviee

oriented architectural implementatjohy means of deploying an Enterprise Services Buspre
componentwhich would help tdmplement such serviceotaboration as business processes, as well

as to ease the connection of heterogeneous data sources. The final design of the portal does not base
its core in an ESB, due to the following design decisions:

- The GEOSS Gtat, as part of the GEO Discovery afidcess Broker, already implements
the business processes, orchestration and translation to a common business data model, based
on the ISO 19115 data model.

- The Taxonomic Backbone deatdernallywith theconnection to heterogeneous data sources,
the service mediation and data translation to a common pafiing a JSON/XML REST
API, thus an additional orchestration was not needed.

2D2.1, EU BON Recommendation 8EU BON should adopt the Service Oriented Architecture madel.
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- The ECMS used for implementing the portal already offers mediationcesraind service
orchestration, based on internal Enterprise iSerBus, mediation or workflow engines, such
as Activiti BPM or ServiceMix. They could be used if complex process implementation were
needed.

The ECMS chosen for building the portal and tlegitd sitesis Liferay, either 6.2 till the beta version
or Liferay 7.0, in the préinal and final version. It was chosen among other CMS or ECMS systems,
such as Drupal or Wordpress, due to several facts:

- Liferay acts not only as a portal, but also aB por t al of portal so, bei
hundeds of sites under the same Liferay instance.

- The templating system offered a good solufmmintegrating data sources and tools.

- The set of portlets provided with the system offered a good solutiobufliting the sites
from scratch.

- The leaning curve is not as steep addrupal.

- The development team was familiar or had expertise either with Liferay or Java, which
reduced the riskf getting familiar with a nevinfrastructure or programming languagetie
short period of time needed for releasing a proper beta version.

Additionally, Liferay 7 follows the OSGi standards, which ensumegroper modularity of each
component. Morever, itstemplating system allows manageable solution for integrating kg
applications, data bases and data structures, for instance the product listing tool (HTML5 + JavaScript
+ structure + FreeMarker template) or the component for representing WMS/W&S (HTMLS +
JavaScript + OpenLayers 3).

Data integration and exigal service integration was finally implemented by means of REST APIs
and JavaScript clients:

- The dataset discovery tool is implemented in JavaScript using the GEO DAB API.

- The Spatial Dataset Browser and the Species Population Trends tools are a alvaSali
whichlinks to GBIF services through its REST APIs.

- The Citizen Science Directory is a portlet, Java based, that links to PlutoF REST API.
- The Taxonomic Backbone is linked and requested by its REST API.

4. Metadata integration and dataset discovery

The Milestone MS241 i Speci fi cati ons for registry eand me
recommendation of using €&ht as metadata registry, thus aligning the registry with the GEO efforts,

which additionally contributed to the release of the GEO Disgoard Access Broker as main core

of the GEOSS infrastructure. The new evolution of the GEOSS Common Infrastructure, known as

GCI 2.0, will be entirely based on the GEO DAB, and the release of the new version of the GEOSS
Portal is part of this transitom. her ef or e, EU BON should be aligned

The GEOSS Gtat broker offers a system for adding data providers, through a set of service
connectors that could consume a wide range of standard interfaceasstbti, OAFPMH, OGG

CSW, THRIDDS or OpenSearch. It can be deployed along an additional brokeeskpecialised

in georeferenced data layer formats, OB®S, OGGWFS and ArcGIS among others.
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The dhtaset search interface, developed by H&$hlong with CSIC, consists a JavaSccifgnt for
retrieving datasets previously harvested byc&l discovered by means of their metadata along with
GBIF dataset information. The taxonomy filter request taxa information to the EU BON Taxonomic
Backbone through its REST API.

On the other handhe development strategy for the EU BON registry involved enhancement of the
GBIF registry(Figure 5), which is closely connected to all the primary biodiversity dataset discovery
services of GBIF.org. The registry is admiraggd by GBIF with full helpdsk support to publishers
and a commitment from GBIF to sustain this beyond the life of the project.

Search

31584 datasets matching

Search datasets
Out of the South? The first Afrotropical record of Prochyliza Walker (Diptera: Piophilidae),

with description of a new species Edited 4 hours ago
Created 4 hours ago by plazi

Find an dataset to edit or create a new one

New species, notes and new records of Trichogramma (Hymenoptera:
Trichogrammatidae) in Brazil Edited 4 hours ago

Deietact datanets (3820) Created 4 hours ago by plazi

Known duplicate datasets (1) -

A new genus and species of fr Hadziidae, Fluvi ini da gen. nov.,, sp.
Constituent datasets (159) nov. from rivers in Victoria, Australia (Amphipoda) Edited 4 hours ago
Created 4 hours ago by plazi

A Datasets without an endpoint (309)
A remarkable new plant bug genus and species (Hemiptera, Heterop! , Miridae,
Deraocorinae) from the Australian wet tropics Edited 4 hours ago
Created 4 hours ago by plazi

Two new species of Coelostoma Brullé, 1835 from China and additional faunistic records

of the genus from the Oriental Region (Coleoptera: Hydrophilidae: Sphaeridiinae:
Coelostomatini) Edited 4 hours ago
Created 4 hours ago by plazi

The genus Microptila Ris (Trichoptera, Hydroptilidae) in Japan Edited 4 hours ago
Created 4 hours ago by plazi

a: Scar

Taxonomic review of the genus Leucopholis Dejean, 1833 (Coleop
Melolonthi L pholini) in the Philippi Edited 4 hours ago
Created 4 hours ago by plazi

Relascope sum of Sitka spruce Picea sitchensis in Fusa and Tysnes Edited 3 hours ago
Created 4 hours ago by 8256e897-3a17-4a20-8bf8-54cf22b624bd

A new genus and new sp of P i (Crust: : Decapoda: Brachyura:

Potamoidae), the first stygomorphic cave crab known from China and East Asia
Created 4 hours ago by plazi Edited 4 hours ago

Revision of the genus P: P lai ( 2 ) with description
of new species Edited 4 hours ago
Created 4 hours ago by plazi

PO Oy

Figure 5. GBIF Dataset Registry

Integration of GBIF in DataONE as a Member Node

Integration with taONEhas not been complete@BIF have signed a Memorandum of Cooperation
with DataONE to establish a GBIF DataONE MemberNode which will allow all datasets registered in
the EU BON network to be discoverable and connected to DataDiNEdevelopmet® for this has

been started and is expected to be completed during 2017

8 https://github.corybif/dataone
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5. Analysis tools

5.1. Spatial Dataset Browser

The spatiadatasebrowser(Figure 6) provides the ability to discover datasets containing evidence
based biodiversitydata for a region and timespadnlike a metadata discovery system, which
typically uses descriptive data about a dataset, the browser makes use of all record level content to
index the geographic bounds of the content accurately at multiple scales and to year reSaoiction.

an approeh provides a more accurate search result for the user than possible with metadata only
approaches. The application was developed to explore a more graphical approach to dataset discovery
for those datasets registered in the EU BON registry.

1 {EUBON
: 106 datasets i this ar

Map Improve this map

Figure 6. Spatial Dataset Browser

In developing thispplication the developers also chode opportunity to evaluate the emerging web
mapping technologies built on vector tiles as opposed to simple image based mapping sdlbtions
userfeedback received confirmed that there is good support for mobile devices and the usability
experience was relatively positive. This experience was carried through to the occurrence trend tools,
and other mapping solutions in forthcoming revisions taaB# API.

The future roadmap for this pilot will be to bring the functionality into the GBIF API and dataset
discovery serices and surfaced on GBIF.orghe functionality will be enhanced with other
dimensions such as publisbimstitution, keyword searchestic,, and also to include the inlef all

species containedd combination of taxonomic, geospatial and temporal dimensions in the dataset
index will provide a complete discovery service for this format of dataset. GBI€ indicated
commitment to sustain, operate and advance this work as part of the daily routines of GBIF data
management.

4 https://www.mapbox.com/vectdiles/specification/
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5.2. Species Richness Application

The applications an analytical tool that uties GBIF occurrence data to compute a spatial and
tempaal distribution of higher taxa.

The occurrence data are obtained from the GBIF as a snapshot and stored in the local database. Each
record contains information on taxon, geographical coordinates of the locality, year of the
observation, and number of reds. Currently, there are 93 million records ranging from year 1600 to
2015 containing moré¢han 176.5 million occurrences within the area of Europe (72° hbrth

boundary, 29° N south boundary, 10° \Wwest boundary, 40° Eeast boundary).

Thelist of higher taxaas welland their hierarchyis stored in the local database, as well. Currently,

the application supports birds (class Aves), mammals (class Mammalia), frogs (order Anura), bony
fish (class Actinopterygii), beetles (order Coleoptera), Hiigsrand moths (order Lepidoptera),
mushrooms (phylum Basidiomycota), vascular plants (phylum Magnoliophyta), and all higher taxa
included in them. The species data are obtained via GBSTAPI.

The input requires higher taxon, spatial extent, spagisblution, temporal extent, and temporal
resolution. The higher taxon is the subject for which the occurrences will be computed. An
autocomplete input field is used which direitts user to selecting the supported taxon. Spatial extent

is a bounding boxfathe total area that will be searched for occurrences and divided into grid. It is
specified by north, east, south, and west boundaries. Spatial resolution is the size of a single cell in the
result grid, specifically cell's width and height, hence thiei€a square. It is given as integer number
representing geographical degrees. Temporal extent is an interval of years into which the searched
occurrences must fall. The default year is 1758iblication of the Systema Naturae by Linnaeus.
Temporal reslotion specifies the step between the years. Valu@@heans that the application will
display results for each year in the temporal extent. Valu@aofill display every second year with

results cumulated for every two years.

An optional input for spcies is used to compute the relative abundance of species in the selected
higher taxon. Naturally, the species must belong to the selected higher taxon.

The application uses GBIRESTAPI's species functiof¥species/seard@to retrieve accepted species

of the selected higher tax@Rigure 7). These are then searched in the local occurrences data, while
additional parameters are applied (spatial extent and temporal extent). Retrieved records are processed
in order to place them into corresponding cellthvgipecified size (spatial resolution), and to arrange

them into years considering the temporal resolution. The cell is specified by the year it contains
records for, and by the area it covers. Cells are created from the #ett@mographical coordinate

of the spatial bounding box. Considering the cell size can be any integer number, as well as the
bounding area can be of any size, the bounding area is "filled" with the dgigeddcells from left to

right, and from bottom up. Remaining cells in thsticolumn on the right and the last row on the top

side of the bounding area can be of smaller width and height, accordingly.
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Figure 7. Selecting the higher taxon from the list of suggestions by auto complete field

Eac h qreselts aréd mesented as occurrences results (Occurrences tab), species results (Species
tab), and optionally relative abundance of species in the higher taxon (Ratio tab). Google Maps APl is
used to display the appropriate layers of rest&ch layer contains only cells containing common

year. One can slide through or switch the layers using the "player widget". Each cell contains
information on its location, number of occurrence records, species it contains, and number of
occurrence records the specific species if it is given.

The occurrence tafFigure 8) shows distribution of the occurrences in the area, the species tab
(Figure 9) displays species distribution the occurrences exist for in the area, and the relative
abundance is the ratiof selected species' occurrences to the occurrences of the higher taxon. The
described functionality is accessible via REST API, as well, which produces results in JSON or XML
format.

The usage of the cached data instead of live ones using GBIF ABb$$ @ pay for high data access
speed. The drawback of this approach is that the data must be periodically updated.

The future expectations in the development include support of all higher taxa in @pBifRization
and any additional functionality thatight prove useful in the context of the application.
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