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O que é Ciéncia 2.07

- Nova forma de se fazer ciéncia, baseada na troca de informacgoes e na

colaboracao
- Open research
- Open science
- Big data

"Science happens not just because of people doing experiments,

but because they're discussing those experiments”
Christopher Surridge

https://www.scientificamerican.com/article/science-2-point-0-great-new-tool-or-great-risk/
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Tecnologia de redes - Web 2.0

Broadband subscriptions per 100 people, 1998 to 2017 Number of people using social media platforms, 2004 to 2019

Broadband subscriptions refer to fixed subscriptions to high-speed access to the public Internet (a TCP/IP connection), at Estimates correspond to monthly active users (MAUs). Facebook, for example, measures MAUs as users that have logged in
downstream speeds equal to, or greater than, 256 kbit/s. during the past 30 days. See source for more details.

South Korea FECSRooK
40 Germany
35 2 billion
United States YouTube
30
1.5 billion
25
Whatsapp
20
-~ WeChat
1 billion ~ L Instagram
15 World
Brazil
Tumblr
10 500 million TikTok
Reddit
Twitter
5 Pinterest
— Snapchat
0 - Pakistan 0 MySpace
1998 2000 2005 2010 2015 2017 2004 2006 2008 2010 2012 2014 2016 2018 2019
Source: Statista and TNW (2019) CcCBY
Source: World Bank OurWorldInData.org/internet/ + CC BY

Note: For more details on the definition see the sources tab.

https://ourworldindata.org/internet#internet-access
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O que é Ciéncia 2.07

- Novas ferramentas de colaboracao/comunicacao como wikis, blogs,
videos, open lab notebooks, gitHub, figShare, pré-prints, live figures,
live code (ex. Shiny), data repositories, data-intensive, open reviews...

Open Science Scoping study to assist the European
Open access to scientific outcomes Research Area Board
B P oo o O "Exploring the implications of science
S 2.0 dynamics for R&I policies"
reputation management
Open Open data
innovation Open code .
aoon Final report
Ak . collaboration
Citizen Science
Katarzyna Szkuta, David Osimo
Collaboration Data-inte nsive 21st of September 2012
Co-creation Sci
Contribution cience

@
Szkuta & Osimo (2012)

10.137140/RG.2.2.35128.03842
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http://dx.doi.org/10.13140/RG.2.2.35128.03842

Ciéncia 2.0 oportunidade ou necessidade?

- 8 a 9% de aumento de artigos por ano

newsblog

Nature brings you breaking news from the world of science : D
S - Dobra a cada 9 anos
oS e S

ost Next post

- 2/min em “Life science” (em 2008)

p
Climate change is present danger, US German research agencies condemn

warns animal-rights attack on neuroscientist - C i ta gées Se m I e r

- Phantom paper (+ 400 citagdes): Van der Geer, J.,
Global scientific output doubles every nine years
07 May.2014.1.16;46 BST | Posted by Richard Van Noorden | Category: Policy, Publishing Hanraads, JAJ, Lupton, RA, 2000 The al’t Of

It's a common complaint among academics: today’s researchers are publishing too much, too fast. But just ertlng a SC'entlflC aI’tIC|e J SCI ) Commun ) 1 63 (2)

how fast is the mass of scientific output actually growing?

Many would throw up their hands and declare the question impossible. It's clearly wrong to cite the growth of 51 59
academic databases, such as Thomson Reuters Web of Science, which has increased its coverage by "
around 3% per year (barring occasions when the database incorporates a flood of new journals). That

dramatically undercounts the true expansion: no database captures everything - ReS u m O pa rtes d O a rtig O
’

Bibliometric analysts Lutz Bornmann, at the Max Planck Society in Munich, Germany and Ruediger Mutz, at
the Swiss Federal Institute of Technology in Zurich, think they have a better answer. It is impossible to know

for sure, but the real rate is closer to 8-9% each year, they argue. That equates to a doubling of global - I m pOSS ivel d e aCO m pa n h a r

scientific output roughly every nine years
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percentage,

“O século XXI sera o século da complexidade”
Stephen Hawking

“... complex problems need a multi-disciplinary approach to understanding
the problem and identifying innovative and holistic approaches to deliver
lasting change”
Spencer (2016)

100 [ ' : . : . . i —r! ; -l ) ’ 2 ) .I ) Ly 4 https://www.thersa.org/discover/publications-and-articles/rs
i A == Science & Engmeermg o a-blogs/2016/08/complex-problems-need-multidisciplinary-
80 - I Social Sciences 4 £ solutons
s ) w==  Arts & Humanities S
= w==  Patents -3 &
60 - o
- o gl 1 @
40 - m
[ / -12 @
Q
20 - | €
I P ] 1
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1960 1970 1980 1990 2000 1960 1970 1980 1990 2000

years Wuchty S, Jones BF, Uzzi B (2007) Science 316: 1036-1039.
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2 dos maiores desafios da humanidade

Biodiversity
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https://www.safeworldhse.com/2020/04/biodiversity-types-imp https://www.usatoday.com/story/news/nation/2020/09/10/climate-change-covid-19-does-global-war
ortance-loss-conservation.html ming-fuel-pandemics/5749582002/
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Ciéncia 1.0 vs Ciéncia 2.0

- Pesquisas isolada, dados guardados em - Dados compartilhados assim que obtidos, idéias
computadores pessoais, submetida, sao compartilhadas e livremente debatidas, intensa
revisadas de maneira andnima, publicada colaboracéo, ampla disseminacgao (online)
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Ciéncia 1.0
Pesquisas isolada, dados guardados em
computadores pessoais, submetida,
revisadas de maneira andnima, publicada
“‘paywalls”
Crédito estabelecido com base na
revista, fator de impacto
Artigos tem copyright

Financiamento das editoras baseado na
“venda” das revistas (acesso a
informacgao)

Resumo do processo da descoberta e
dos achados

vs Ciéncia 2.0

Dados compartilhados assim que obtidos, idéias
sao compartilhadas e livremente debatidas, intensa
colaboragao, ampla disseminacéo (online)

Abertas

Crédito estabelecido pelo # citagdes, #
visualizagdes, # downloads

Diferentes licencas: dominio publico, Creative
Commons 3.0, etc.

Financiamentos alternativos

Dados e codigos disponiveis, processo de
obtencao dos resultados detalhadamente descrito
através de “open lab notebooks”, midia social,
blogs, wikis, etc




Ciéncia 1.0 vs Ciéncia 2.0

- Crédito estabelecido com base na - Crédito estabelecido pelo #citacoes,
revista, fator de impacto #visualizacdes, #downloads
!
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Ciéncia 1.0 vs Ciéncia 2.0

Artigos tem copyright Diferentes licengas: dominio publico, Creative
Commons 3.0, etc.
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Ciéncia 1.0 vs Ciéncia 2.0

Financiamento das editoras baseado na Financiamentos alternativos
“venda” das revistas (acesso a
informacao)
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Ciéncia 1.0 vs Ciéncia 2.0

Resumo do processo da descoberta e Dados e cdédigos disponiveis, processo de
dos achados obtencao dos resultados detalhadamente descrito

através de “open lab notebooks”, midia social,
blogs, wikis, etc
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Ciclo cientifico hipotese vs ciéncia de dados

THESCENTIFICMETHOD | 1, Como o mundo funciona?

o Em geral baseado em ciéncia...
STIEP 1  Ask a question

| o Inquietagoes
Form a othesis :
STE|P2 e o Necessidades, problemas...

SIEP 3 Experiment

STIEP 4 Observe and record

SIEP 5 Draw conclusions

SIEP 6 Share your findings

=

UFSCar Universidade Federal de Sao Carlos

Campus Lagoa do Sino NEm“
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Ciclo cientifico hipotese vs ciéncia de dados

o Nula
STEP 1 Ask a question

| o Diversas hipoteses alternativas que

Form a othesis ~
ST9|P2 e sao confrontadas frente aos dados

STGIP 3 Experiment B Distribuicdo dos residuos

SIEP 4 Observe and record B Forma da variavel resposta

SIEP 5 Draw conclusions 3 4 5 6

SIEP 6 Share your findings

b &
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Ciclo cientifico hipotese vs ciéncia de dados

- Data driven science é diferente!

“Data science provides meaningful information based on large amounts of
complex data or big data”

https://www.investopedia.com/terms/d/data-science.asp

Data Science Life Cycle

Data Discovery

« Searching for different sources
of data and capturing structured and
unstructured data

'ntelli

Communication
+ Communicating findings to

stakeholders and decision makers ’

Mathematical Models
+ Using variables and equations
to establish relationships

1
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Ciclo cientifico hipotese vs ciéncia de dados

4 7e)
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Unstructured data will account
for more than 80% of the data
collected by organizations

UNSTRUCTURED
DATA

Total Data Stored

STRUCTURED DATA

1980 1990 2000 2010 2020

https://www.edureka.co/blog/what-is-data-science/
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Ciclo cientifico hipotese vs ciéncia de dados
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Unstructured data will account
for more than 80% of the data
collected by organizations

UNSTRUCTURED
DATA

Total Data Stored

STRUCTURED DATA

1980 1990 2000 2010 2020

https://www.edureka.co/blog/what-is-data-science/
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Dados
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GenBank | Nucleotide v|

|

GenBank ¥ | Submit v | Genomes v | WGS v | Metagenomes v | TPA v | TSA v | INSDC v | Other v

GenBank Overview

What is GenBank?
GenBank s the NIH genetic datab an d collection of all publicly avail DNA (Nucleic Acids

Research, 2013 Jan;41(D1).036-42). GenBank is part of the International Nucleotide Sequence Datab Collaboration, which comprises
the DNA DataBank of Japan (DDBJ), the European Nucleotide Archive (ENA), and GenBank at NCBI. These three organizations exchange

data on a daily basis.

A GenBank release occurs every two months and is available from the ﬂp site. The release notes for the current version of GenBank

provide detailed information about the release and notifi of h to GenBank. Release notes for previous GenBank
I are also availabl Bank growth statistics for both the uadmonal GenBank divisions and the WGS division are available from

each release. GenBank growth statistics for both the traditional GenBank divisions and the WGS division are available from each release.

An annotated sample GenBank record for a S y i gene d many of the features of the GenBank flat file
format

Access to GenBank

There are several ways to search and retrieve data from GenBank.

« Search GenBank for seq identifiers and ions with Entrez Nucleotide, which is divided into three divisions:
CoreNucleotide (the main collection), dbEST (Exp! d Seq Tags), and dbGSS (Genome Survey Sequences).

« Search and align GenBank sequences to a query sequence using BLAST (Basic Local Alignment Search Tool). BLAST searches
CoreNucleotide, dbEST, and dbGSS ind dently; see BLAST info for more i ion about the BLAST datab

Search, link, and d using NCBI e-utilities.
The ASN.1 and flatfile forrnats are avallable at NCBI's anonymous FTP server: ftp:/ftp.ncbi.nim.nih.gov/ncbi-asn1 and
ftp://ftp_ncbi.nlm. nih. gov/genbank

GenBank Data Usage

The GenBank database is designed to provnde and encourage access within the to the most up-to-date and

hensive DNA seq inf Therefore, NCBI places no ictions on the use or distribution of the GenBank data. However,
some submitters may claim patent, copyright, or other intellectual property rights in all or a portion of the data they have submitted. NCBI is
not in a position to assess the validity of such claims, and therefore cannot provide or unrestricted permission concerning the use,
copying. or distribution of the information contained in GenBank.

Confidentiality

Some authors are concerned that the appearance of their data in GenBank prior to publication will compromise their work. GenBank will,
upon request, withhold release of new submissions for a specified period of time. A date must be specified: we can not hold a sequence
indefinitely pending publica(ion However, if a paper citing the seq or i number is published prior to the specified date, the

q will be rel d upon publication. In order to prevent the delay in the app q data, we urge authors to
inform us of the appearance of the published data. As soon as it is available, please send the fuII pubhcatlon data--all authors, title, journal,
volume, pages and date--to the following address: upd bi.nlm.nih.gov

Privacy

If vou are submittina human seauences to GenBank. do not include anv data that could reveal the personal identitv of the source. GenBank

GenBank Resources
GenBank Home
Submission Types
Submission Tools
Search GenBank

Update GenBank Records

EE
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Dados

Data
acquisition

Metadata
+ semantics

Modeling m

+ access

Analysis

Integrate +
transform

- Dados coletados

isponive

D

- Armazenados (brutos)

- Sistematizacao e avaliacdo de qualidade
- Organizados

Metadados (como obté-los novamente

- Armazenados

b
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PERSPECTIVE

Challenges and Opportunities
of Open Data in Ecology

0. . Reichman,* Matthew B. Jones, Mark P. Schildhauer

Ecology is a synthetic discipline benefiting from open access to data from the earth, lfe, and social
sciences. Technological challenges exit, however, due to the dispersed and heterogeneous nature

of these data. of methods and

of robust metadata can increase data access

but are not sufficient. Reproducibility of analyses is also important, and executable workflows are
addressing this issue by capturing data provenance. Sociological challenges, including inadequate rewards
for sharing data, must also be resolved. The establishment of well-curated, federated data repositories
will provide a means to preserve data while promoting attribution and acknowledgement of its use.

cology is an integrative, collaborative dis-
Eclphnc(l..’). amplifying the need for open

access to data. The field has rapidly matured
overthe past century from small-scale, short-term
obscrvations and cxperiments conducted by indi-
viduals to inchude large-scale, long-term, multi-
disciplinary projects that integrate diverse data
sets using sophisticated analytical approaches.
Ecological investigations often require interac-
tions with adjacent disciplines (c.g., cvolution,
genomics, geology. occanography, and climatol-
ogy) and disparate ficlds cpidemiology and
cconomics). This broad scope gencrates major
challenges for finding cffective ways to discover,
access, integrate, curate, and analyze the range
and volume of relevant information.

The recent Deepwater Horizon oil spill in the
Gulf of Mexico (3) presents a compelling ex-
ample of the need for far better data access and
preservation in ecology and science in general.
Understanding spill impacts requires data for ben-
thic, planktonic, and pelagic organisms, chemistry
(for oil and dispersants), toxicology, mnogn-

also requires data on cconomic, poli
decisions that affect spill response and cleanup.
Despite a few well-organized rescarch groups that
can provide relevant data (c.g., the Florida Coastal
Ecosystems Long Term Ecological Rescarch site)
(#), most current and historical data germanc to the
spill are inaccessible or lost. Furthermore, despite
numerous studics associated with past calamitics,
such as the Ixtoc spill in the Gulf of Mexico (5),
only a small fraction of the data from these studies
is available today. Consequently, our ability to un-
derstand both short-term and chronic effects of oil
spills is severely limited. As these examples il-
lustrate, access to data is not only important for
basic ecological rescarch but also crucial for ad-

National. Center for Ecological Analysis and Synthesis,
University of California, Santa Barbara, 735 State Street,
Sulte 300, Santa Barbara, CA 93101, USA.

*To whom camespondence should be addressed. E-mail:
ojeeichmang@gmail. com

www.sciencemag.org  SCIENCE VOL 331

dressing the profound environmental concems
we face today and., inevitably, in the future.
Unfortunately, only a small fraction of cco-
logical data cver collected is readily discoverable
and accessible, much less usable. Based on our
own experience building data archives for ccol-
ogy, we cstimate that less than 1% of the cco-
logical data collected is accessible affer publication
of associated results (6, 7). Rather than providing

SPECIALSECTION

direct access to data, we sharc interpretations of
distilled data through presentations and publica-
tions. To realize advances that are possible through
ecological and environmental synthesis, we need
to solve the technological and sociological chal-
lengesthat have limited open access o data. While

“open data” will enhance and accelerate scientific
advance, there is also a need for “open science”
where not only data but also analyses and methods
are preserved, providing better transparency and
reproducibility of resulss.

Solving Technology Challenges

Reviews of ccological informatics have de-
scribed three major technological challenges:
data dispersion, heterogencity, and provenance
(8 9). Ecosystems and habitats vary across the
globe, and data are collected at thousands of lo-
cations. Although large quanitics of data represent-
ing relatively few data sets are typically managed
by major rescarch projects, institutes, and
cies, most ccological data are difficult to discover
and pres relatively
small data sets dispersed among tens of thousands
of independent rescarchers. Data hetcrogencity
creates challenges due to the breadth of topics
studicd by ccologists and the varied experimental

Fig. 1. Data on ecological and environmental systems are (A) acquired, checked for quality, documented
using an acquisition workflow, and then both the raw and derived data produdts are versioned and
deposited in the DataONE federated data archive (red dashed arrows). Researchers discover and access
data from the federation and then (B) integrate and process the data in an analysis workflow, resulting in
derived data products, visualizations, and scholarly papers that are n turn archived in the data federation

(red dashed arrows). Other hers directly cite any of the d data, workflows, and vi

that are archived in the DataONE federation.

11 FEBRUARY 2011 703
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Levantamento e monitoramento da biodiversidade
Métodos tradicionais (dificuldades)

s

UFSCar Universidade Federal de Sao Carlos
Campus Lagoa do Sino
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Espécies ainda nao descritas

|dentificacao de espécies cripticas

Complexidade na identificacao de jovens, etc

Falta de especialistas/taxonomistas

Amostragens nao padronizadas (espacialmente, temporalmente, questdes
climaticas...)

Técnicas e métodos de amostragens variaveis

Amostragens invasivas

Dificuldades cobertura amostral (espacialmente/temporalmente)

Coleta > triagem > armazenamento > resgate da informacao >> processo
mecanico, passivel de erros humanos

21




20 anos atras...
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CONSERVATION

Sensing biodiversity
Sophisticated networks are required to make the best use
of biodiversity data from satellites and in situ sensors

By Woody Turner
Global-regional coverage satelht} Sate!lite“
>
v
Regional-local coverage ) S Aircraft A v
Citizen scientist Drone Transmittin
with cell phone &;) Wildlife officer with collar 8

receiving antenna

\/
Sound r / ! ! i
Camera recorder
A trap

"‘

Turner (2014, DOI: 10.1126/science.1256014)

Collecting environmental DNA
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INSTITUTO
DE PESQUISAS ECOLOGICAS

Aves
Anfibios
Morcegos

Macacos
3

-

UFSCar Universidade Federal de Sao Carlos
Campus Lagoa do Sino

Monitoramento Songro
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" Monitoramento Sonoro

. 0
Centro de Ciéncias DE PESQUISAS ECOLOGICAS
da Natureza UFSCar

Arbimon  CorredorPontal ~ @Summary ~ &@Data & Visualizer  JAnalysis  ©§Jobs 257 # Settings

Sites Create Import

Species Last updated No. of recordings Latitude Longitude Altitude
Soundscape Jan 14,2015 7:23PM 532 -22.508 -52.462 334.00
Composition

Classes Jan 14,2015 7:23PM 853 -22.514 -52.438 299.00
Uploads Jan 14,2015 7:23PM 750 -22.516 -52.463 326.00

4 Jan 14,2015 7:23PM 696 -22.523 -52.440 293.00
Recordings

Jan 14,2015 7:23PM 551 -22.527 -52.466 31500
Training sets

Jan 14,2015 7:23PM 682 -22.543 -52.456 299.00
Templates

Jan 14,2015 7:23PM 750 -22.544 -52.440 282.00
Playlists
Jan14,20157:23PM 784 22548 -52.438 275.00
Jan 14,2015 7:23PM 750 22537 52441 284.00
Jan 14,2015 7:23PM 931 22561 52434 269.00
Jan14,20157:23PM 750 22588 52422 261.00
Jan 14,2015 7:23PM 796 22591 -52.394 262.00
Jan 14,2015 7:23PM 707 22577 52422 257.00
Jan 14,2015 7:23PM 815 -22.594 -52.419 258.00
Jan 14,2015 7:23PM 722 22,598 -52.400 259.00
Jan14,20157:23PM 744 22598 52411 25800
Jan 14,2015 7:23PM 834 -22599 52431 25800
Jan 14,2015 7:23PM 950 -22.600 -52.405 25800
Jan 14,2015 7:23PM 755 22493 -52.465 35300
Jan 14,2015 7:23PM -22.500 52465 346.00

Jan 14,2015 7:23PM -22.545 -52.453 308.00
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INSTITUTO
DE PESQUISAS ECOLOGICAS

A

" Monitoramento Sonoro aﬁ:

Centro de Ciéncias
da Natureza UFSCar

Turdleuco_nota3 info
Name Turdleuco_nota3

Species sound Turdus leucomelas - Common Song

present: 463 ® absent: 1004

ROI Count

A, a4
UFSCar Universidade Federal de Sao Carlos NE
Campus Lagoa do Sino




Monitoramento Sonoro

DATA ACQUISITION

Acoustic permanent station
( \ /" Field base station \

(. :
FUNCTIONS:
* Record 1 min every 10 min
* Create a file name

© FUNCTIONS:
* Reduce size of files
* Store data

Recordings

ﬁ
Internet

/ COMPONENTS:
« Solar panel
* Battery
* Voltage regulator
* |Pod+ Recording application
* Microphone + preamplifier
* Router

* Water proof case :
\ * Antenna /

3

-

UFSCar Universidade Federal de Sao Carlos
Campus Lagoa do Sino



https://doi.org/10.7717/peerj.103

) Casafer
Song Classifier

Monitoramento
—_— onoro

423972 434495 94336 9es0.08 1 s
93 4reses 427202 37709 9143

Training Set Model m‘ Valdation Matrix :

— Oatected o Ot Total
{II E LR S A
- & | B
6 a8
% 8%

Present 12
2012-10-19 16:43:04 2012-11-12 13:42:50 5%
SIS Ddachyfon 0o 2012:10-19 16:38:31 Not Present o
1 Oata
tones, boxes 115 116 231
o Dt ot o Recordiogs 1 331 Tl 0w sow  100%
Jandation has finished.
Error Matx :
@ create New Model {8 Review Training Data EHView Vatdation Oata Detectea | o Nt
3 Choose Model @ Pubiish Training Set = present  vp 0wy (r = 20%)
Choose Training Set Run Another Vaiidation 3 =
B uio Hodel - = B Compare Validations. e (FP = 6%) (TN = 94%)

£8 Clear Training Set

Model Run

factrs -
dMafeg Mafe  Outen Bt Slewe
‘ ‘ 2012-10-21 14:10:32

afos

1700 - 1975 5250 - 8000 | 093 - 0.7

Aide et al. (2013) - https://doi.org/10.7717/peerj.103

) G
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Article
Detecting and Tracking the Positions of Wild Ungulates Using
Sound Recordings

Salem Ibrahim Salem 2*{, Kazuhiko Fujisao 34, Masayasu Maki 5, Tadanobu Okumura ¢ and Kazuo Oki '3
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Monitoramento Sonoro

e incéndio florestal em tempo real

Figure 2. Proposed system infrastructure.
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Figure 5. Warm region thermal data spectrum.
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Article

Wildfire Detection Using Sound Spectrum Analysis
Based on the Internet of Things

Shuo Zhang 0, Demin Gao **, Haifeng Lin tand Quan Sunt
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3.1. The Principle of Energy Harvesting from Living Trees

In the previous section, we discussed the energy supply issue of existing wildfire detection
technologies, while the traditional solution is to use disposable chemical batteries with limited energy
to provide power for conventional wireless sensor networks [40]. The reason why batteries are chosen
to power nodes is that forested areas are generally in remote areas, and the terrain is rugged, which is
unfavorable for supplying power to the sensors and to the data transmission of the sensors. It is

niversally acknowledged that it is inconvenient to replace disposable chemical batteries with limited
nergy in forested areas, and these batteries will cause severe pollution to the environment. To solve
1is issue, we did some related studies and found that we could harvest energy from living trees.

1.1. The Voltage Caused by Differences in the pH of the Xylem and Soil of Trees

In the process of measuring the voltage of eucalyptus, the Nernst equation generated from the
otential voltage of the pH concentration is expressed as: V = V' — RL[ApH| ~ 56mV [/ pH], where R
i a general gas constant of 8.314 JK! mol~!, T is the Kelvin temperature, and F is the electric charge
mes Avogadro’s constant, which is 9.648 x 10* C mol~!, and [ApH]| is the difference between the
vo pH values [41]. This formula can be used to calculate the theoretical power that Eucalyptus can
roduce. From Figure 2, we can observe that under the effect of the tree’s metabolism, it can produce a
reak current.

doi: 10.3390/s19235093

= |35
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Monitoramento Sonoro

Acoustic sensors used for passive

acoustic monitoring generally consist

of a sound recorder and/or detector

and a microphone/hydrophone

Acoustic monitoring can be used
to study a broad variety of taxa,
ncluding birds, bats, marine

mammals, amphibians, Orthoptera,
elephants, and some fish
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Figure 2.3 LiDAR echoes in point clouds categorized by target (a) or order of return of
the echoes (b).
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% remote sensing H | p e re S p e Ct ra I

Article

Tree Species Classification in a Highly Diverse e T
Subtropical Forest Integrating UAV-Based ‘
Photogrammetric Point Cloud

and Hyperspectral Data : ; ~' ... .

Cinnamodendron dinisii

Camile Sothe *, Michele Dalponte 2, Claudia Maria de Almeida !, Marcos Benedito Schimalski 3,
Carla Luciane Lima 4, Veraldo Liesenberg 3, Gabriela Takahashi Miyoshi $
and Antonio Maria Garcia Tommaselli 3

Remote Sens. 2019, 11, 1338; doi:10.3390/rs11111338

Araucaria angustifolia

. 767 Digital Terrain Model W P ai
Legend 838 generated from LIDAR data o 2 = Cedrela fissilis
B Curitibanos municipality
I Santa Catarina state
[ Brazil
[ Central and South America
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N

0 50 100m Hyperspectral AV images: R Figure 2. Tree species classes delimitated in the unmanned aerial vehicle (UAV)-RGB image and the
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nm) composition
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corresponding UAV-hyperspectral image.
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Figure 1. Study area location. (A) Santa Catarina State. (B) Curitibanos municipality. (C)
Hyperspectral UAV image R (535 nm) G (769 nm) B (679 nm). (D) Digital Terrain Model.
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eDNA/IDNA
Efficiency of eDNA and iDNA in assessing

vertebrate diversity and its abundance

ENVIRONMENTAL DNA || INGESTED DNA || INVERTEBRATE-DERIVED DNA || METABARCODING | | METANALYSIS

VERTEBRATE SURVEYS
@ +2 Carolina Carvalho (®), Marina Oliveira, Karen Rodriguez-Castro, Bruno Saranholi,
Pedro Galetti Jr

DOI: 10.22541/au.161777019.96557508/v1

“The metanalysis showed that, in general, there is no difference in the number of species detected or number of
sites that a target species was detected when using eDNA/IDNA or conventional methods, suggesting that
eDNA/iIDNA and conventional methods were equally efficient in characterizing the biodiversity.”
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eDNA/IDNA
Efficiency of eDNA and iDNA in assessing

vertebrate diversity and its abundance

ENVIRONMENTAL DNA || INGESTED DNA || INVERTEBRATE-DERIVED DNA || METABARCODING | | METANALYSIS

VERTEBRATE SURVEYS
@ +2 Carolina Carvalho ', Marina Oliveira, Karen Rodriguez-Castro, Bruno Saranholi,
Pedro Galetti Jr

DOI: 10.22541/au.161777019.96557508/v1

(“The metanalysis showed that, in general, there is no difference in the number of species detected or number of
sites that a target species was detected when using eDNA/IDNA or conventional methods, suggesting that

(eDNA/IiDNA and conventional methods were equally efficient in characterizing the biodiversity.”

-

However, for water sampler and fish, separately, the risk of not finding a species was greater using
conventional method than eDNA, suggesting that eDNA/IDNA was more efficient in finding the target species.
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eDNA/IDNA
Efficiency of eDNA and iDNA in assessing

vertebrate diversity and its abundance

ENVIRONMENTAL DNA || INGESTED DNA || INVERTEBRATE-DERIVED DNA || METABARCODING | | METANALYSIS

VERTEBRATE SURVEYS
@ +2 Carolina Carvalho (®), Marina Oliveira, Karen Rodriguez-Castro, Bruno Saranholi,
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Abundance and biomass showed similar correlation patterns, and there was a positive correlation between
eDNA/IDNA and abundance/biomass data, suggesting that eDNA/IDNA can be used as a proxy for abundance

and biomass.
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Metabarcoding
Metagendmica

K.M. Ruppert et al. / Global Ecology and Conservation 17 (2019) e00547

Specimens and
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2 School of Earth, Environmental, and Marine Sciences, University of Texas Rio Grande Valley, Brownsville, TX, 78520, USA
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Fig. 1. Schematic diagram of global ecosystem and biodiversity monitoring with environmental DNA metabarcoding.
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Global Ecology and Conservation 17 (2019) e00547
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eDNA Metabarcoding
Applications

Review Paper

Past, present, and future perspectives of environmental DNA
(eDNA) metabarcoding: A systematic review in methods,
monitoring, and applications of global eDNA

Krista M. Ruppert **, Richard J. Kline * ", Md Saydur Rahman * > """
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® Department of Biology, University of Texas Rio Grande Valley, Brownsville, TX, 78520, USA

https://doi.org/10.1016/j.gecco.2019.e00547

3

et

UFSCar Universidade Federal de Sao Carlos
Campus Lagoa do Sino

. 4

Ancient Bane Diet Mivasive Pollution || Air Quality
Pollinator Species
Ecosystems Analysis Response Monitoring
Interactions Detection
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Latest news | Blog | Archive | Career toolkit

NATURE | NATUREJOBS | Q&A

Boettiger Group, UC Berkeley

Dept of Environmental Science, Policy, and Management

Welcome to the research group of Carl Boettiger, Assistant Professor in
the Department of Environmental Science, Policy and Management at UC
Berkeley.

1 work on problems in ecological forecasting and decision making under
uncertainty, with applications for global change, conservation and natural
resource management. | am particularly interested in how we can predict
or manage ecological systems that may experience regime shifts: sudden
and dramatic changes that challenge both our models and available data.
The rapid expansion in both computational power and the available
ecological and environmental data enables and requires new

statistical and to these
questions. Ecology has much to leam about what are and are not useful
from advances in informatics & computer science, just as it has from
statistics and mathematics. Traditional approaches to ecological modeling
and resource management such as stochastic dynamic systems, < 223G G
Bayesian inference, and optimal control theory must be adapted both to VI rg mia Gewl n
take advantage of all available data while also dealing with its

imperfections. F/;ya]\aa]p:;za‘ilr;b!ends ecologgf;;r:tzzvogevi{tr;(he synthesis of IVatUre 493 71 1 (20 1 3) dOi: 1 0 1 038“-']7434_71 1 a
Published online 30 January 2013

Turning point: Carl Boettiger

now recognized as data science.

| am co-founder of the rOpenSci project, a senior fellow at BIDS, and a
science adviser to NCEAS, reflecting my interests in open science, data

sckencesand ecoltfomatics This article was originally published in the journal Nature

& Contact:  cboettig@gmail.com

& Office: 203 Wellman Hall

B Address:  ESPM Department, a 5 % < - o
University of Calfonia Computational ecologist’s online open notebook brings opportunities.

130 Mulford Hall #3114,
Berkeley, CA 94720-3114 USA
© Orcid ID:  0000-0002-1642-628X
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RESEARCH ARTICLE 1l1 Vv relatively lmited inflsence. The paper provides insights to inform management actions in the Coral Triangle that may also
prove useful o other regions facing similar challenges.
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Artigos nao sao boas ferramentas para divulgar...

“...the basic means of
communicating scientific
results hasn’t changed for 400
years. Papers may be posted
online, but they’re still text and
pictures on a page.”

T

{

https://www.theatlantic.com/science/archive/2018/04/the-scientific-paper-is-obsolete/556676/
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http://www.youtube.com/watch?v=Fh7Nc6uQcHY

Publicacao

- Futuro...

The Journal of Academic Librarianship 41 (2015) 669-679

Contents lists available at ScienceDirect

The Journal of Academic Librarianship

Back to the Beginning — The Journal is Dead, Long Live Science

Williams E. Nwagwu **<* Bosire Onyancha °
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Review

Defrosting the Digital Library: Bibliographic Tools for the
Next Generation Web

Duncan Hull'?*, Steve R. Pettifer?>, Douglas B. Kell 2

1 School of Chemistry, The University of Manchester, Manchester, United Kingdom, 2The Manchester Interdisciplinary Biocentre, The University of Manchester,
Manchester, United Kingdom, 3 School of Computer Science, The University of Manchester, Manchester, United Kingdom

Bibliotecas sao congeladas
Digitais ou fisicas
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Tornando as bibliotecas digitais dinamicas

- ResearchGate - Mendeley
- Recomendagdes - Grupos de discussao
- Perguntas e respostas - ResearchGate
- F1000 o - Grupos de discussao,
- Revisoes recomendacoes,
- Science/Nature/Plos outros fazer/responder perguntas
- Comentarios :
- Life figures -Academia
- Wiki like papers - F1000
- Comentarios
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Encontrando, armazenando, organizando e recuperando

- Google - Dificuldades:

- Mendeley, Mendeley groups - Baixar/catalogar publicagcdes determinado teme

- RSS - Baixar/catalogar publicagdes citadas em um

- ResearchGate determinado artigo (CiteULike)

- Identificadores (PMID, DOI, - Baixar/catalogar publicagbes de um autor
ISBN...)

Co-authorship map of authors

- ldentificadores de autores (ORCID,
researcherlD, CrossRef, OpenlID)

- Metadados (RIS, BibTex, etc)

- Semantic Web (machine-readable)

- “wisdom of crowds”

VOSV iewer https://www.slideshare.net/NeesJanvanEck/vosviewer-and-citnetexplorer-software-tools-fo
C | tN etEXp I o) red r-bibliometric-analysis-of-scientific-publications
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Crédito pelo trabalho

- Bancos de dados/coleta de dados

- Cddigo/Script

- Redacao (artigos estao definindo o que cada um fez)

- Publicacdo ndo é o fim...

- Revisao, comentarios, dados extra, replies, append numa forma
de “wiki”, dynamic notebooks

- Divulgacao extra-académica
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Bibliotecas digitais sao congeladas também...

Perhaps the paper itself is to blame. Scientific methods
evolve now at the speed of software; the skill most in
demand among physicists, biologists, chemists, geologists,
even anthropologists and research psychologists, is facility

with programming languages and “data science” packages.

https://www.theatlantic.com/science/archive/2018/04/the-scientific-paper-is-obsolete/556676/
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martensen@ufscar.br

a @NEEDS LS
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