Biological data:
Primary biodiversity data



Primary biodiversity data

What primary biodiversity data are?
Where do they come from?

Are they complex?



Primary biodiversity data




Primary biodiversity data
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Primary biodiversity data

Primary biodiversity data should answer 4 questions:

1. What was collected / observed (the name of the organism)?

2. Where was it collected / observed (locality, geo-referenced or not)?
3. When was it collected / observed?

4. By whom was it collected / observed?

While normally observations made in the field do contain these 4 information alone,
even if sometimes completed by some notes on the site, natural history collections
specimens often contain a wealth of other information. While modelling the climatic
niche of an organism, we need coordinates of occurrence points. However, when we
are trying to define the systematic position of a taxon, many other information could
be relevant.

Biological collections are the source of PBD, and include:
» Collections of living organisms

 Natural history collections

» Botanical or zoological observations

Especially in the second case, they a an important source of falsifiable
information.



Insight: PBD falsifiability

A statement is falsifiable if some observation can prove it to be false.

The concept was introduced by Karl Popper in his book The Logic of Scientific
Discovery, in 1934, as the cornerstone of his view of science as critical rationalism.

Specimens stored in natural history collections are falsifiable, in the sense that any
hypothesis made on then can be proven false. This is doable by viewing, or
physically accessing specimens.

Thus, the relevance of storing specimens when doing any research, from molecular
phylogeny (in which specimens are stored in NHM collections, and sequences are
stored in online data banks) to taxonomy (in which specimens, especially type
specimens, which are the voucher of a new taxon name, are stored in NHM
collections).

In the case of primary biodiversity data, accessing a specimen could allow especially
the falsification of the name (i.e., one can verify whether the identification made by
previous researchers is correct). However, other data can potentially be falsified as
well, even if the process is often indirect.



Insight: PBD falsifiability

Is an observation falsifiable?
Yes. No. Maybe.
It can be potentially falsified indirectly, and directly.

Indirectly, one can check whether the observation falls into the known range of a
species. If yes, it could be classified as correct. However.... If one reports a
seagull, inside the known range of the species, while observing a blackbird, the
observation is incorrect, even if, by indirect falsification, it could be classified as
correct.

Directly, one can go in the field and check whether the observation is correct, i.e.
whether the reported organism is present in that very location.

However, if the observation is old (months, years...), depending on the lifespan,
and phenology of an organism, falsification could not be possible. Plus, if the
observed organism is an animal, it could have moved, thus not be present in that
very location, even if the observation was actually correct.

Furthermore, even if one goes in the field, and observes the reported organism
in the same location, can it be stated that the observation was correct?



_et’s make a simple example.
go in the field, and report a seagull.

am not an ornithologist, thus |
mistake a blackbird for a seaguill.

After a little time, one is willing to
model the distribution of seagulls in
Trieste, and wants to check my
observation.

In the field, in the location | reported,
he observes a seagull. Thus, he
states that my observation was
correct.

But it was not.....

Plus, even if me and the one ho
verifies the observation observe the
same organism, was it the same
individual?

Insight: PBD falsifiability




Primary biodiversity data: The GBIF

Big problem:

To be used, data should exist in the
digital domain....
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Primary biodiversity data: The GBIF

General
General
General
General
Herps
Mammals
Marine species
Amphibians
Birds

Birds

Plants

Plants
Central America

Brazil

GBIF

Map of Life
LifeMapper
[UCN Red List
HerpNET
MaNIS

OBIS
AmphibiaWeb
ORNIS

Bird Life

Atlas Flora Europaea

BIEN
REMIB

SpeciesLink

www.gbif.org

https://mol.org/

lifemapper.org/

www.iucnredlist.org/

herpnet.org/

vertnet.org/

www.10bis.org/

http://amphibiaweb.org/

http://ornisnet.org

www.birdlife.org/

www.luomus.fi/en/
database-atlas-florae-europaeae/

http://bien.nceas.ucsb.edu/bien/

www.conabio.gob.mx/remib_ingles/
doctos/remibnodosdb.html?

http://splink.cria.org.br/

11



Primary biodiversity data: The GBIF

( Get data How-tc Tools- = Community About

GEBIF | Global Biodiversity Information Facility

Free and open access to
biodiversity data

CCCURRENCES SPECIES DATASETS

WHAT IS GBIF? ABOUT GBIF ITALY %

Occurrence records Datasets Publishing institutions Peer-reviewed papers using data

1.403.571.225 91.736 1.587 4.362

News
Call for nominztions to the Relying on biodiversity sclence 2020 Ebbe Nielsen Challenge Blodiversity Summit 2020
2020 GBIF Young Researchers to inform art history secks open-datz innovations postponec
Award for biodiversity
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Primary biodiversity data: The GBIF
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Primary biodiversity data: The GBIF

The GBIF - some figures [at 2021/03/16, 5:52 pm]:

1.662.149.688 occurrence records

57.008 datasets

1.655 publishing institutions

5.579 peer reviewed papers using GBIF data
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Number of accurrences (in millions)

Primary biodiversity data: The GBIF

Complete species occurrence records accessible through GBIF over time
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Number of occurrences (in millions)

Primary biodiversity data: The GBIF

Complete observation records accessible through GBIF over time
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Number of occurrences (in millions)
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Primary biodiversity data: The GBIF

Complete specimen records accessible through GBIF over time

Status

Incomplate

. Complete

2008 2010 2012 2014 2016 2018

Date
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Primary biodiversity data: The GBIF

Observation records are the most complete, since they often are natively in the
digital domain, especially when they come from citizen science activities.

Basis of record

Observation
Machine observation
Human observation
Material sample
Literature

Preserved specimen
Fossil specimen
Living specimen

Unknown

Furthermore, when they are not, their digitization is often far easier that for natural
history collection specimens.

18



Primary biodiversity data: The GBIF

Just to give you an idea of the relevance of citizen science as far as GBIF data are

concerned
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Primary biodiversity data: The GBIF

50% of occurrence records on GBIF are citizen science observations
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bindiversity (number of genera)
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Primary biodiversity data: The GBIF

However....
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Primary biodiversity data: The GBIF

There are > 8 000 000 scagull occurrence records Top insect is the red admiral butterfly 200k records

Larus arganiaius subsp. aroen=as by G.Lroacs via Botanic Garden and Solanmical Musaam Berlin-
Dahlem. Photo licensad under CC BY-SA 3.0 Vanessa alefanta by W.-H. Kusber via SB0B0O - Boanic Garden anc Botanice! Museurn Berlin-Dahlem
Okbsarvations. Photo licensed under CC BY-5A 4.C

Top mammal is the roe deer 140k records Top plant is the common nettle 100k records

Capreclus capraclus by Trina Bravig v a the Norwegian Spacias Qbearvatian Service. Paata licensed

Lirthza dielea subsp. aloica by Peter de Lange «ia INaturalist. No copyright
under CC BY 4.0

22



Primary biodiversity data: The GBIF

GBIF data:
should we trust them
(human observations especially)?

23



Primary biodiversity data: The GBIF

Yes.
No.

Maybe...

24



Examples of biases
due to low quality,
or poor PBD
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In a paper of 2015, Medone et al.
Described the possible switch iIn
climatic niche for two insects of
the family Triatominae, which are
vectors for the parasite
Trypanosoma cruzi, which is a
relevant disease in South America.

The authors, starting from expert
accessed distributional maps,
derived a great amount of geo-
referenced occurrence points for
the two species, and developed
maps of current and future (2050)
distribution, with the aim of
understanding which areas will be
more affected by disease after the
impact of foreseen climate
changes.

PBD: poor quality issues
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PBD: poor quality issues

It is obvious that the presence points obtained by the authors are “pseudo-
presences’.

Since they derive from maps depicting not the area of occupancy of the two
species, but the extent of occurrence, they hardly can be used for making
assumptions on the actual distribution of a taxon.

Furthermore, deriving considerations on the possible spread of parasitic infections
on the basis of such data is far more than a long shot.

28



To highlight this issue, together with the
importance of correct identification of each
specimen (or observation), Lozier et al., in 2009,
made an interesting exercise modelling the niche
of a crypto-species, the Sasquatch, in western
North America.

They collected all the data of sightings of the
“animal” and of its footprints, geo-referenced
them a posteriori with the highest degree of
confidence as possible, and produced models for

present and future distribution as an effect of z_‘f._

climate change.

Furthermore, they compared the models with
those of the black bear, animal which often is
misidentified as Sasquatch.

29
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PBD: poor quality issues

Figure 1 Map of Bigfoor encounters from Washingtoz, Oregon
and California meed in the analyses Ponts eprese=t visnalfandi-
wory detectior. and foor symbols represent coordinates whers
featprint date wers available. Shading indieates tapagraphy, wth
-ighter valuze representing lower elevatiors.
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Figure 2 Precictad distibutions of Bigloot
constructed from all available encounter
data uvsing MAxenT (@) for the present
chimate and (b) under  possible chmata.
cherge scenario invalving a doubling of
atmospheric CO, levels. Results are presented
for logistic probabilitics of occurrznce rang-
ing continuously o Jow (whie) o high
(black). Differences betwezen (a) and (b’ are
shown in (<), with white: values reflecting a
decline in logistic probzhility of accurrence
under dimate change, darker values reflecting
a gain, and grey retlecting no change. A
predicted distribution of Ursus anerizanus in
western Nooth Arerica under a present-dey
climate is also shown (d). White points
indicate sampl:ng Iocalities in California,
Clregon znd Washington taken from GRIF
(n = 113 for training, 28 tor testing; compare
with Fig. 1) usec for the maxext model with
shading as in (al and (b); black pounts indi
catz additional known records not included
in the model.

31
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PBD: poor quality issues

The authors were not willing to criticize the use of ENMs as a whole, but to
evidence that data quality can badly affect the results and their interpretation.

In particular, they evidenced that:

- careful scrutiny of specimen records should be encouraged

- assessing specimens should be done whenever possible (taxonomic
impediment)

- identifications should be made by expert taxonomists (taxonomic impediment),
and specimens identified by taxonomists should be preferred when available
(specimens > observations)

- all efforts should be made to ensure taxonomic accuracy when digitizing
specimen data (taxonomic impediment)

As a conclusion, they state that today more than in the past well trained
taxonomists are fundamental.

32



PBD: poor quality issues

An interesting study by Romero et al.,, 2014, describe the effect of changing
taxonomy on two newt species, Triturus pygmaeus and 1. marmoratus, both known
to occur in Spain. The two were considered a unique species, but are now treated
as separate species thanks to DNA evidences.

It is interesting to notice how the models are affected by a separate treatment vs.
the modelling of the two as a single taxon.

It is especially evident that the rarer taxon changes in suitability in consequence of
climate changes is badly underestimated by the second approach.

Triturus pygmaeus Triturus marmoratus

33



PBD: poor quality issues

Je@“ LR

U}(i' 0 550 1,100 2200 3,300 km

T. pygmaeus T. marmoratus
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Figure 1 The study area in the European context. Current
distributions of Triturus pygmaeus and T. marmoratus
represented in 10 km x 10 km UTM cells within the study area

of mainland Spain (data from Pleguezuelos et al., 2004).
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PBD: poor quality issues
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Figure 2 Fzvourability in mainland Spzin predicted for (a) Triturus pygmaeus and (b) T. marmeratus, as seperate species, and (c) for
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PBD: poor quality issues

Pradicted discrapancy Time perods
— == 1661-1990 2017-2040 2041.207) 2071-2100
S . e
iL\ % s e ":j ﬁ W} uﬁ' - ‘J:\": s: N
. -‘ g : - b N

/ - |

Climate models

fs

ﬂi:,., "ff’;'; m
f&3e 5 f
S e (
L TD=H30.88

Figure 3 Discrepancy values (diference between favourability predicted for both Triturus taxa as belonging to the same species and
favonrahility predicted for the cambination of T pygmaeus and 7 marmoratus as separate speces) i1 mainland Spain according ta each
climate mode. and for each time period. When favourabilizy was maximum for the [rturns spp. and minimum for the combination of

the species, discrapancy was +1 (skown in red); in the opposite case, discrepancy was —1 (shown in bluel. Total discrepancies (sum of
all absclute disczpancy values, TD) are shown at the lower ight woiver of each nap.

36



PBD: poor quality issues

In this case, is evident that an incorrect taxonomic delimitation of one or more taxa
can badly influence the results of a model, together with the interpretation of the

results.

This is particularly relevant when these results have a consequence in conservation
practices.

Amphibians are seen as possibly the most endangered group because of human
activities. Developing incorrect conservation practices following misleading
models, generated by incorrect taxonomic knowledge (taxonomic impediment),
could play a major role in the future loss of biodiversity, especially in extremely

vulnerable groups.
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PBD: poor quality issues

An interesting approach to data cleaning of datasets, and in particular for datasets
obtained by the GBIF, is depicted by Smith et al., 2016.

In the paper, the authors used GenBank data to develop a niche model of the
lichen Usnea longissima. Once developed, the model has been compared with the
data obtained from the GBIF for the same taxon.

The comparison evidence a huge number of incorrect records from the GBIF
dataset, from ca. 600 to more than 3000, depending on the limits set in the model.
In particular, it has been evidenced that all the occurrences of U. longissima from
the southern hemisphere are incorrect, and derived from misidentifications, since
the tropical area is a strong ecological barrier for the species.

There is anyway a further issue: even if an occurrence point is falling in the
predicted area, it does not mean that it is a correct occurrence record. The
principle of accepting records which fall inside the known distribution of a taxon
can lead to overestimation of populations size, or, as an example, to an
underestimation of local varieties in comparison with nominal species, or most
common varieties.

38



PBD: poor quality issues

Fig 2. Best fitting MexEnt model for Usnea longissima based on 1477 sequenced samples corresponding to 160 localities from Rolstad et al.
(2013), indicated by shaded areas ranging from pale blue-green to red. Bright blue areas indicate range of predicted absence. Map is overlayed by

occurrence records from GBIF (white dots), and those falling outside the predicted range are marked with red circles. One dot may include more than one
GBIF record (S1 Table).
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Obtaining PBD

However....

40



Obtaining PBD

...even with their limits and issues, PDB
are the base on which we build SDMs.

Thus, what is required are tools for quality
control, and a lot of work to select properly
the data we aim at using.

41



Obtaining PBD

How to obtain PBD

42



Obtaining PBD

There are three way to obtain PBD:

1. Go in the field and collect them
2. Find and prepare an existing dataset
3. Get them from an online repository

The third is obviously the simplest, since downloading data from the GBIF is a
quick operation, which could be done by a web browser, or directly in R.

However, when downloading PBD from the GBIF, one intrinsically accepts to trust
them, since there is no way (but for NHM specimens) to actually falsify them. This
IS normally done by many researchers every day, all over the world. It can be a
relevant issue, but it is often overlooked. Plus, by citing the dataset, each inference
made on the data is falsifiable, thus providing a sort of “alibi”, an implicit warning
sign, stating something like: “Ehi, we obtain this, but if you want to check, you can
anytime. Do not use our results without checking please”. Problem is, these
warnings are often “written” in veeeeery small characters. The consequence is that
often results of many researches are accepted in scientific journals without an
adequate review, and maybe used as a baseline for other researches, or worse, for
relevant decision making on the management of ecosystems.
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Obtaining PBD

In any case, however, the GBIF - as well as other online data aggregators - remains
a fundamental resource for modern research.

Dataset can be obtained from the GBIF in two ways
A) by a web browser
B) directly from R

By mean of a web browser it is simpler to set all the relevant filters, and especially
do delimit the survey area, by simply drawing a polygon on a map (see later).
However, at the very end, the two processes produces the same result as far as

data are concerned.
This is not true for DOI and persistence of the downloaded dataset, which could

not be assured by downloading data through R.
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GBIF | Global Biodiversily Information Facility

Free and open access to
hiodiversity data

OCCURRENCES DATASETS

WHATISGEIF? % ABGUT GOIF ITALY W - c ol

Occurrence records Datasets Publishing institutions

1.403.573.093 91.760 1.587

S
<020

Ebbe Nielsen Challen

News
Call for nominations Lo Lhe Relying on bivdiversily science 2020 Ebbe Nielsen Challenge
2020 GBIF Ycung Researchers to inform art history seeks open-data innovations
Award for biodiversity
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Peer-reviewed papers using data

4.362

Biodiversily Summil 2020
postponed



Get datp

Search all fields

Scientific name

Basis of record

Location

Year

Month

Dataset

Country or area

Continent

Issues and flags

Media type

Publisher

Institution code

Colleetion code

Occurrences

Simple

How-te

Advanoed

Trols

Community About

GAL | FRY MAP

Paittocus erthacus Linnaeus, 1758

Asplenium raaicans .

Hyppoxylen carcidizcle (Ber< &M A.Curts e...

Hemitnenia intorta (L ster) L ster
Melithraptus gularie (Goule, 1837)
Meiithrapius gularis (Gould, 1837)
Aves

Lepordius Thomas, 1906

Leporlius Thomas, 1906
Macroderma gigas (Doason, 1880)
Dasycercus cristicauda (Krefft 1867)
Macroderma gigas (Doason, 1880)

Macroderma gigas (Doason, 1880)
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SEARCH OCCURRENCES | 1,403,576,826 RESULTS

MFTRICS

Courtry or zrea

Brazi

Austria

Austria

Australis

Australis

Australis

Australiz

Australis

Australiz

Australiz

Australie

Australiz

& TOWNICAD

Coordinates

25.25 50 oW

48.1N, 15.2E

43.2N, 15.1E

35.0S, 13B.6E

35.08 13B.€E

34.5S 135.€E

31.2S 141.5E

31.0S 125.3E

26.4S 131.7E

30.5S 131.8E

2618 130.1E

26.28 123.1E

Obtaining PBD

Month & year

2020 January

2020 January

2020 January

2020 January

2020 January

2020 Jsnuary

2020 January

2020 Jznuary

2020 Jznuary

2020 Jznuary

2020 Jznuary

2020 Jznuary

2020 Jznuary
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Ret rivta Community About

4 % O W

Psitacula kramen

Qid you mean

Sclentific name

Basis of record

Location

Yeur

Month

Dalaset

Country or erea

Continant

Issues and flags

Media type

Publisher

Psittacule krameri (Scopoi, 1763) the Soecies?

GALLERY MAP TAXONOMWY

Ecientific name

Psiltaculy krameri (Soopoli, 1769)

= Pgiitacula krameri (Scopoll, 1769)

Fsittaculs kramen (Scopoll, 1/69)
Psittacula krameri (Szopoli, 1769)
Psiitaculs krameri (Scopoli, 1769)
Pgittaculs kramarl (Scopoll, 1769)
Peittaculs kramen (Scopoli, 1769)
Paittaculs kramari (Scopoli. 1769)
Psittacula krameri (S-opoli, 1769)
Psiltaculs krameri (Scopoli, 1769)
Pgittaculs kramarl (Scopoll, 1769)
Pgittaculs kramari (Scopoli, 1769)

Psittacula krameri (Szopoli. 1769)
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Occurrences : p ' SEARCH OCCURRENCES = 481,742 RESULTS

METRICS

Country or area

Sweden

Sweden

Sweden

Sweden

Sweden

Sweden

Sweden

Naorwey

Sweden

Sweden

Sweden

Sweden

Sweden

& DOWNLOAD

Cocrdinates

35.4N,12 8E

369N, 14 8E

J¥.8N. 131k

35.4N,12 8E

60 7N, 17 1E

39.8N, 13 1E

9U.ON. 1/ bk

394N, 10 7E

56 9N, 14 8E

58.7N, 17 5€

39.8N, 13 1E

S9.5N. 17 6E

36.2N,12 BE

Mantnh & year

2014 Seplember

2012 March

2071% Novamber

2014 September

2013 Febiuary

201% Mach

201€ Fekbruary

201% MNovember

201€& October

2012 Jaruery

2015 Jure
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Getdata  Howto  Tools  Community  About A X Q W

Occurrences SEARCH OCCURRENCES = 338,166 RESULTS

PP T e 3
Search all fields Q TABLE  GALLERY  MAP  TAXONOMY  METRICS % DOWNLOAD
Scienific nama Country or arza Coordinates Month & yoar
Psittacuia kramen (Scopoi, 1769) Germany 51N, 69F 2020 Januay
Scientific name
* Psittacuia krameri (Scopo i, 1769) Germany 49.6N, 3.4E 2020 Januay
3 Psittacula krameri [Scopol, 17632)
Psittacula krameri (Scopo i, 1769) Gerrmany SC.&N, 7.0E 2020 Janua-y
Basis of record
Paittacuia krameri (Scopo i, 1769) Germany 45.6N, 3.5E 2020 Januay
Ozservation ‘2
| Machine chservation 35 R paracuie krament (Scopol. 1/769) Germany 500N, 8.3E 2020 Jenuasy
H.man observation 336.534
Ma erial sample . Paittacuia krameri (Scopoi, 1769) Germany 48 5N, 35F 2020 Jenuary
Literature
Preserved apecimen Psittacuia krameri (Scopo i, 1769) Germany 512N, 5.8E 2020 Januay
Fossil scecimen o . . )
Psiltacuia krameri (Scopo i, 1769) Gerrmany SC.ON, 3.5E 2020 Janua-y
Living spedmen
Unknown Psitacuia krameri (Scopo |, 1769) Garmany 49.6N, 3.1E 2020 Januay
Pattacuia kramert (Scopo 1. 176Y9) Gemany 456N, 3.49E 2020 Jonuary
Paittacuia krameri (Scopoi, 1769) Part.gal 308N, 9W 2020 Jenuary
Menth '
Psittacuia krameri (Scopo i, 1769) Germany 48.6N, 3.4E 2020 Januay
Dataset ~
Psi'tacuia krameri (Scopo i, 1769) Fortugal 388N, 9.1W 2020 Januay

[ SR Y
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Occurrences

Tools

2

community About

SEARCH OCCURRENCES | 2,067 RESULTS
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.

# Psinacula krameri (Scopoli, 1763)

() Mo preference
® Including coordinates
(O Witheut coardinates

" Include records where coordinates are flacged as

SUSpIcls
I"l!l\“ll -~.-‘h
+ ) Luxambourg chual‘c 1
= Sowkia
- Mumch Vienn2 ]
France . $witzerlanc &
Gaheva
NMilan Cioatia Rofrsarrie
Sar felopde gucha
Marino .
Andorra p' taly ualeeda g gear
12me \Am onia
bareelona Naples Albar ':d
ncia e
Falermo Athens
fige: Turis
mn \.dll |4
Tumisia
= Tripoli R
D OSM, © OMT, G3IF. B2nghazi

POLYGON((5.625 35.17381,20.91797 35.17381,2..

TABLE GALLERY MAP

Scientific name
F Psittacuia krameri [Scopol, 1769)

 Psittacuia kramen (Scopol, 1769)

]
' Q4 Psitiacula krameri (Scopol, 1762)
! -‘ .
Ul#  Psittacuia krameri (Scopol|, 1769)
N

o Paittacuia krameri [Scopol, 1769)
Psittacuia krameri [Scopol, 1762)

g Psittacula kcamen [Scopol|, 1769)
 Psittacuia krameri [Scopol|, 1768)
;W Peittacuia krameri (Scopoll, 1769)

. Paitracwia krameri [Scopoli, 1762)

 Psittacuia krameri (Scopol, 1765)

Psittarula krameni [Scopl|, 1769)

Psittacula krarmeri (Scopol|, 1762)
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METRICS

Country cr area

Italy

Italy

Italy

Italy

ltaly

Italy

Italy

Italy

lealy

ltaly

Italy

Italy

Italy

* DOV/NLOAL

Coordinaies

443N, 9.2C

455N, 91F

455N, 9.1E

45.5M, 9.1E

£3.9N, 8.8E

43.0N.9.2C

44 4N, 8 &F

£1.3N, " 2.5E

451N, 9.2E

£5.5M,9.1E

43.0N.9.2C

213N, "2 5F

£3.8MN, "1.3E

Motk & year

2020 Jenary

2070 Jan sary

2020 Jenaary

2020 Januaary

2020 JenJary

2020 Jenary

2070 Jan sary

2020 Jznaary

2020 Janaary

2020 JenJary

2020 Jenary

2070 Jan sary

2020 Februzry
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Occurrences

How 10

Tools

Community

Abour

SEARCH OCCURRENCES | 1,632 RESULTS
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Basis of record

OCIROE

—
-

-

oy

. - I
- ~ Ay B :
3 Including coordinates

-
.

. b
Bge:

o

.

@ POIYGON[5 6275 3517381 20 91797 3517381,20

Country or area

Continent

ssues and flags

Media type

Publisher

Institution code

Collection code

v

TASIF GAI I FRY MAP

Scientif ¢ name

Psittacuie krameri (Scopoli, 176¢)

Pzittacuie Krameri (Scopoli, 1765)

Psittacuie krameri (Scopoli, 1765)

Psittacuia krameri (Scopoli, 1768)

o Psittacuie krammeri (Scopoli, 1768]

Psittacuio krameri (Scopoli, 1765]
Pxittacuiis keameri [Seopoll, 176€)
Psittacuie krammeri (Scopoli, 176€)
Paittacuie krameri (Scopoli, 1768)
Psittacuie krameri (Scopol, 1765)
Psittacuia kramen (Scopoll, 1768)
Psittacuie krameri (Scopoli, 1765)

Psittacuio krameri (Scopoli, 1765]
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Country or asee

hzly

Raly

Rty

Itzly

haly

Rty

iely

hzly

Raly

itzty

Itzly

haly

Rty

MFTRICS 3 NOWNIOAD

Cocrdinates

443N, 9.2E

45.5N, 3.1E

45.6N, 3.1C

455N,31F

4+ .4N, B.EE

45.5N, .2E

444N AEr

41.9N,12.5E

154N, 9.2E

45.9N, 3.1C

45 5N,3%F

119N, 12.5E

48N, 17 3E

\onth & year

2020 January

2020 January

2020 January

2020 January

2020 January

2020 January

2020 January

2020 January

2020 January

2020 January

2020 January

2020 January

2020 Fabruary



Obtaining PBD

Getdata Howdc  Tools  Community  About A QW

Occurrences Psittacufa kramer (Scozol, 1789) Iy £3.EN, 11 .3E 2020 February

Peittacufa kramer [Scozoli, 1789) aly 21.5N, 12.3E 2020 March
Year A
Bobwean - Psittacula kramer! (Scozoll, 1789) kaly “1.5N, 12.5E 2020 March
2010 2020
Psittacufa kramer (Scozoll, 1789) kaly 5.1N, 5.1E 2020 March
| o
CLEAR ADD Psittacufa kramer! (Scozoll, 1749) aly £1.5N,12.5E 2019 January

Psittacula kramen (Scozoli, 1769) aly a1, L 2019 January

Psittacula kramen (Scozoli, 1769) aly 45.5N, 11 4E 2019 January

Psittacida kramen (Scosali, 1769) ' &2 0N, 12 5F 2019 January

FOD - efire Observation Detaset

CEN_PACA_2017_72_18

iNatwzlist Research-grade Observatons 136

Lizte des aapéces de la faune sauvage de |a hasa . 14

Liste das ecpéces de la faune sauvage de la basa.. 28

naturgucker ' What is GBIF? | AFI | FAQ | Newslztter | Privacy | Terms and agreements | Citation | Code of Conduc:
Xeno-cama - Bird sounss fram asound the world Acxrowledgzments

GEN.TERED_2017.12.13 ! Corzact | @BIF Secretariat Universitetsparken 15 DK-2100 Copenhagen @ | Dermark

Conservato re_du_littcra _L2017_12_18
oz QOO0 OO

Parc_Nationzl_de_Port_Cros 2017 1218

Issucs and Aogs
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K

Occurrences

Search all fields
Simp'e ACYENCEZ

Licensa

Scientific name

3 P=ittecula kramen (Scapeh. 1/635)

Basis of record

Location

8 Including coordingles

POLYGON(({5.625 35 17381.20.21757 35.17381.21 .

Your

£ Butwewn sturl of 2010 and wnd of 2020
Month

Dataset

Country or area

Continent

Issues and flags

Media type

Obtaining PBD

Tools Community About

B o R onba oo m e S re o Do vr Ces o
AR COWMNLCAD OFTIONS
- . Rawdatla  Inrpreted dats Mulimeda  Cooccinates  Formal Estirma e desla sice
J- v Tab- 743 KB B
m x v X delirr e (109 KB zizpwd o1
3 avallable) : kil <
] csV (D downluad) X
.. ‘ ’ :
- : Tab- 2MB \
s '8 & DARWIN CORE v (f » . . N
> - v v v (links) av«(a'ld)le) Uelirry teec: (277 KB izpredd T 0
“ ARCHIVE sV download)
. Tab-
" o SV ()
-’- C ' .-'a. - - - .4 C
" -~ \

Total: 1.632
License: CCBY-NC 4.0

Year range: 2070 2020
With year: 100 %

Wihth coordinates: 100 %
With taxon match: 700 %
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‘g Getdata Howtlo  Tocls  Community  About A Xy QW m

Oecurrences 5 SEARCH DCCURRENCES | 1,632 RESULTS

Search 2ll fields x
Free of cost = not free of responsibilities

Sirple Advanced

License
Whila data from GEIF.org is frea and apen, please remember that by downloacing this A ‘
Solentifie name data, you are agreeing: &  Format Estimated data size
©@ Fsmacua krameri (Scopolk 1769) = 10 abide by the GBIF user acreement Teb- 743 KB
- éﬁd, f_VD‘J use the :iata, to cite it appropriately delimited {102 KB z pped for
-‘\
Basis of record Flease meke sure your citation includes the unigue DOI (shovmn on the page once it 2410 O
refreshas). Tnhe use of properly farmattad data eitatians ensures scientific
Location transparency and reproducibi'ity and enables proper attribution of credit to the data Lot —
providers : delimited (277 KB z pped for
| .
Including cocrdinates csv @ dowm oed)
POLYGON((S 625 35.1 7387 2091797 35, i you are analysing the data you will downioad, please consider referencing this
citaticn in your Materials and methncos saction Teb-
delimed
R Csv (3
Betwzen start of 2010 and end of 2020
Cencel UNDERETODD
Morth
DOVNLOAD REPORT
Dataset v
Total: 1.632
Country or area v
License: CC BY NC 4.0
Continent - Year range: 2010-2020
With year: 100 %
Issues and flags o
With coordinates: 100 %
Media type » With taxon match: 100 %
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-"\ Cet date How-to Teols Community About

DOWNLOAD | & APRIL 2020

63/dl.d3cqrt

FILTER APPLIED € AFRIL 2020

The download has been startec and is currently being procassed.
Pleass expect up ta 3 hours for the downloac to complete Mast downloads will complete within 15 mirutes.

A nctification emazil with a link to downlozd the results will be sent 1o the following address once ready: martelst@units.it

Citation: GRIF arg (06 April 2020) GBIF Qccurrence Download https-/doi arg/10.15463/cl d3cqrh
Lleense: Unspecificd
Make sure to reac the datz user agreement and citat on guicelires.

API

Between start of 2210 and end of 2020
POLYGON((5.62535.17381,20 91797 35.17381,20.91797 47.15984 5 625 47.15984, 5.625 35.17381))

Scientific name Farttacula krameri (Seapol, 1769)

Has geospatial issue falee
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Gel dala How-lo Tools Communily Aboul

CE]) 10 15468/01.d200r6

SILTER APPLIED & APIIL 2020 RERUN QUERY

Citation: GB/F.urg (0¢€ Apr12€20) GEIF Ovcurrencs Dovmload hips:/du .ory/10.15468/dl.d%0grb
License: CC BY-NC 4.0

File: 90 KB Simole

Involved datasets: 21

Make surs to read the data user 2greement and citation quidelines.

Unless GBIF discovers citations of this downlnad, the data file is eligible for delation after October 6, 2020

° . s 2 ‘: - Q. .J ’ N ~J - .\ = - ‘ e ® - ‘ .- . '. ’ H .o -~ =
POST2CNE DELETICN DELETE DOWNLCAD I

. e~ .._. 4 ® YRR & 2 fg P > SR e '-' - e

- ’ - - -

AP

Hetween stast of 2110 and end of 7020

POLYGON((5.625 35.17381,20.91797 35.17381,20.91797 47.15984,5.625 47 15984,5.625 35.17387))

Scientific name Pattaruda kramen (Saapoll, 1/63)

Has geospetial issus false
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downloads@gbif.org 09:24 °

Your GBIF data download is ready

A: Stefano Martellos

Obtaining PBD

Link to the file

Hello flechte,
Your download is available at the following address: <
http://api.gbif.org/v1/occurrence/download/request0035948-200221144449610.zip
When using this dataset olease use the following citation:
GBIF.org (6 April 2020) GBIF Occurrenc2 Download hitps://di.org/10,15468/cl.d3cqré / <
( Download Information: \

DOI: https://doi.org0.15468/41.d3caré (may take some hours before being active)
Creation Data: 07:23:27 6 April 2020
Records ncluded: 1632 records from 21 published datasets

A

Cumpressed dala size: 89.7 kB
Download format: s mple tab-separated values (TSV)
Filter used:
Year: 2010-2020
Geometry: POLYGON((2.625 85.17381,20.91 797 35.17381,20.91797 47.15984,5.525
47.15964,5.625 35.17381))
TaxonKey: Psittacula krameri (Scopoli, 1769)

\_  HasGeospatiallssue false -

[ Downluad lile retention: \
Information about this download will always be availatle at hitps://doi.org/10.154€8/d.d3cqr8
and hips://www.qgbif.org/ m /down 48-20022114444961

The smple tab-separated values (TSV) ‘ile will be kept for six months (unti' 6 October 2C20). You
can ask

us to keep the file for lcnger from https /iwww ghif orgloccurrenca/download /003534 8-
200221144449610

~ Citation

Recap of query parameters

\ If you cite this download using the DOI, we will usually detect this and keep the flle Indefinitely. J

For more information on this. see https:/‘www.abif.orgfaq/?question=fo-how-lang-wil-does-gbi‘-
store-downloads

For help with opening downbaded ‘iles, see

htips-iiwww gbhif org/faq?question=opening-gbit-csv-in-axcel
cr the FAQ section of the GBIF wetsite:

https:i/www.gbif org/faq
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gLinp datasetKey oceurrencelD kKingdom phylum clase order Tamily yenus specios

2500194357  LICILG-L2c-fa2-acd-BoAtAZbetdar  hitps S www iraturalist eraicbsevalions S¥MALy2 Avmalla Chordata Aves  Psitacfermes “sittacidas Psittacuda  Psittacy a <ramen
2580125218 S0cu50d-L2e/-La22-34/d-Bodiabalda s httos S /waww inaturalist crmfcbaavaliona/Z¥EI058  Anvmalla  Chorda|a Aves
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I"s tactcrmes  aittacidas Pattacuia  sittacy a <ramen

2380 infraspecificEpithet taxonRank  scientificName verbatimScientiticName verbatimScientficNameAuthorship  countryCode locality  stateProvince
2879 SPCCICS  Psittacula krarneri (Scopoli, 1763)  Psittacula kramerd Lembardia
2578 SPFCIFS  Paittacula kramerl (Saopoli, 1789)  Peittacula kremed T Loz
B0 sccumenceStatus individualCount  pubshingOrgKey decimallatitude decimallongiude coordinateUncertaintyinMeters coordinatePrecision slevation slevabonAccuracy
2576 26ab1231-1015-4535-0313-42/806CLETAd 45 426071 9.138852 1379.0
2874 20eb1a3f-1215-4895-031a-42%908chS74d 41852145 12.50296 17.0
8 depth dapthAccurscy evemtDmte day month year taxonKey spaciasKey basisOfRecard institutianCode collactionGade catalopNumbar racordNumbar
273 2020-0-19T1GE500Z 12 3 2020 247926 247926 HUMAN OBSCRVATION iNaturakst Observations F9944292
=73 2020-00-14T16 3022 14 3 5020 2479226 247926 HUMAN OBSERVATION iNaturakst Okservations FYTRILS
=2t Ientified By dateldentfiad Reense AchtsHoldar recordedBy typeStatus  esteblishmentMaans lnatinterpratad
i 2020-(0-"3TZ314:44Z CC GY 4.0  Alexsndos Quaramre Alsxandros Cusrtarons 202C-01-30T20:24 53,3502
2563 Z023 03 “4T18:18:20Z CC BY NC 2 € rmeoo capioni maroe aepoiont 202C 02 DTA0:24:11.7482
2563 typeStatus catablishmontMcans  lastinterproted ‘medioType Iszuc
2563 2020-01-50T20:24:53,5952 Stilimage  COCRDINATE ROUMNDED;GEQDETIC DATUM ASSUMED WES34
2569 2020-03-30T20:24:11,7452 Stilimage  COCRDINATE ROUMDED;SEODET'S DATUM ASSUMED WCS3
2887 2020-03-30T20:24:52,5672 Stllimage  COCRDINATE ROUMDED;SEQDET'S DATUM ASSUMED WES34
2557 202C-03-50T20:27:19.000Z COCRDINATC_FCUNDID,GEQODLT C_DATUM _ASS JMED _WGED
2557 202C-00-50T20:27:50.480Z Stillmage COCRDINATC_RCUNDID,GEQDLT C_DATUM _ASSJUMED _WGES
2557 2020-00-C0T20:25:20.2632  Stillmage COCRDINATC_RCUNDID,GEODLT C_DATUM_ASSJUMED _WGES
2550 202C-00-50T20:27:112.2862 Stillmage COCRDINATC_RCUNDID,GEODLT C_DATUM _ASSJUMED WGE3
2540 202C-00-50T20:25:00.56812 Stillmage COCRDINATC_RCUNDID,GEQDLT C_DATUM _ASSJUMED _WGES
2843 A20-02-B0TAE04. 2202 COCRMNNATE_RCUNDED,GEQDET S_ODATUM_ASS IMED_WGES4
2A020-02-50Ta e b2, @22 Stillmage COCRINATE_RCUNDED;GEQDET C_DOATUM_ASSIMED_WGES4
] 2020-02-80TAE2A.5702  Stillmage COCRDINATE_RCUNDED;GEQDET C_DATUM_ASS IMED_WGES4
2540 2A020-02-530TAE2:04.6122  Stillmage COCRDINATE_RCUNDED;GEQDET C_DATUM_ASSJMED_WGES
2340 2020-02-50TADE3:046.8522  Stillmage COCRDINATE_RCUNDED;GEQDET C_DATUM_ASS IMED_WGES4
2020-02-50TA:25:81. reeZ COCRINATE_RCUNDED;GEQDET C_OATUM_ASS JMED_WGES4
A O SRR ELERS Sfllmne CGUURENNATE_BCONDADGEDET 5 IATUM ASSIMED WGEESD
AN O3 BB NERS :'-Z'allm:gn CUURENNATE_HCUONDED GEODENE_IATUM_ASEIMELD WGEESS
N 02 BDIAFELAEAS  Snllmage COORENNATE_BCUNDAGEOUDEDNE_DATUM_ASEIMELD_WGEEA
A 02 BDIARE R, AU F.’allmmn COCRMNNATE_RCUNDHDGEODEDTE_LDATUM_ASEIMED_ WGEESY
AN OB LAY F.'nllmq;r: COCRMNNATE_RCUNDEDGEODEDNTE_LDATUM_ASSIMELD_WGEESY
A OB FEN2 8 F.’nllmmn COCRMNNATE_RCUNDHDGEODEDNTE_LDATUM_ASSIMELD _ WGEESY
ANAC-0I-ZDTN 2443 247 Sillmege GEDDETIC_DATUNM_ASEUMED_WOSE4
AA0-03-50TP0 2557 BESZ  Stillmene  COCRDINATE_ROUNDED GEODETIS_DATUM_ASSUMED_WOES4
A20-03-50TPN 2403 4597 Stillmeage  COORDINATE_ROUNDED GEODETI_DATUM_ASEUMED_W(ES4
WA-03-50T 3462 4567 Stillmags  COCRIINATE_ROUNDED GEONETIC_DATUM_ASSUMED_WGS34
WA0-03-50TP0 3550 3427 Stillmans  COCRDINATE_ROUNDER GEODETIE_ATUM_ASSUMED_WGS34
2020-03-30T20:23:68.4702 illmuge  COCRIN/TE_RCUMDEDR GEQDET C_DATUM _ASSUMED WGE34
2020-03-30T20:22:40. 1122 Sillmage COCRIN/TE_RCUMDEDR, GEQDET C_DATUM_ASSUMED _WGE34
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Obtaining PBD

Direct download from R is possible by mean of several different functions, included
in different packages.

We will use the function gbif of the library dismo

We will also perform some data cleaning, and especially:

A) remove records with no data in the latitude or longitude fields

B) remove duplicate records

We will also store a comma separated value (csv) file in the working directory,

containing the data which are normally necessary to run an algorithm, i.e. longitude
and latitude
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Obtaining PBD

Let’s switch to R
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