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ortance-loss-conservation.html ming-fuel-pandemics/5749582002/
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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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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

Open access to scientific outcomes
Open annotation

[ ] [}
Liquid publications/nanopublications
New measurers of scientific excellence and L
reputation management

Open Open data
innovation Open code
Open

o . llaborati
Citizen Science on
c::::::,:" Data-intensive
Contribution Science

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

Levantamento e monitoramento da biodiversidade
20 anos atras...
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Levantamento e monitoramento da biodiversidade
Métodos tradicionais (dificuldades)

s
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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




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
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Monitoramento Songro
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1 CCN
- Centro de Ciéncias

da Natureza UFSCar

Sites: 604

Recordings: 2,006,027
Templates: 142
Pattern Matchings: 53

Validated species: 93
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Monitoramento Sonoro

E>NSTITUTO
DE PESQUISAS ECOLOGICAS




CCN

- Centro de Ciéncias DE PESQUISAS ECOL
da Natureza UFSCar

May 10
SC_B19P146GIPE12 1,548.67 May 6, 2022 8:46 AM
SC_BO6P107GIPE20 856.18 May 4, 2022 4:26 PM
SC_BO6P106GIPE36 79819 May 4, 2022 11:44 AM
ALPA_P2_45 55 MD 770.00 May 4, 2022 11:02 AM
ALPA_P3 35 45 HD 652.00 May 3, 2022 11:40 PM
ALPA_P3.55 65 LD 837.00 May 3, 2022 5:24 PM
ALPA_P1_65_85 MD 673.00 May 2, 2022 11:24 PM
ALPA P1.15 25 HD 65200 May 2, 2022 4:53 PM
ALPA P2.55 65 LD 787.00 May 2, 2022 11:46 AM
ALPA P2_45 55 HD 701.00 May 2, 2022 12:49 AM
ALPA_P1.65.85 HD 741.00 May 1, 2022 6:03 PM
SC_BO9PO9OGIPE34 982.59 Apr 15,2022 4:05PM
SC_B26P004GIPE02 904.72 Apr14,2022 11:55AM
SC_B15P012GIPE44 759.80 Apr14,20227:57 AM
SC_B11P007GIPE67 791.53 Apr12,2022 12:20PM
SC_B31P153GIPESS 1,066.37 Apr12,20227:55AM
SC_B31P152GIPE15 941.42 Apr12,20227:52AM
SC_B31P154GIPE14 968.76 Apr 11,2022 2:00PM
SC_B10POS1GIPESS 1,054.68 Apr8,2022 6:04PM
SC_B10P046GIPEOS 1,047.72 Apr8,20223:58 PM
SC_BO9POSIGIPE73 102681 Apr8,202212:56 PM
SC_BO9POSSGIPE43 1,021.52 Apr7,20227:12PM
SC_BO8P098GIPE4S 87324 Apr5,2022 2:30 PM
SC_B17P106GIPE02 894.96 Mar 31,2022 12:35 PM

SC_B29P180GIPES9 2:35PM
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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

- B0 L
UFSCar Universidade Federal de Sao Carlos NE
Campus Lagoa do Sino




Monitoramento Sonoro
Esensors @U

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

Collect sound recording

Retrieve deer position
using proposed technique

A
( \ (d)
Track Eliminate
deer movement repetitive calls GPS-Synchronizer

-‘- GPS Satellite

S

O The timer starts & shuts down the

O The GPS-Synchronizer receives system at certain time.

AAAAAd AR, signal from satellite. =N ik
Controlling unit 'i S e I~

TS o contotr
| s s B Recorder
sl . w Data logger

Two-batteries

", Propagation
of deer call

R0 O The Controlling uni
ASISTUIUIR TSR stops recording

UFSCar Universidade Federal de Sao Carlos
Campus Lagoa do Sino




Monitoramento Sonoro em tempo real (Real Time

Permanent Station

Water sealed case

iPod + Recording App
(recording device)

Pream + voltage regulator

(for iPod)
12V 85Ah SLA Battery

12V 7amp Solar Panel

1
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900MHz Radio/antenna

Base Station

Local network switch

20Hz-20kHz Microphone

Power Controller

External HDD

Small Desktop

-

900MHz Radio/antenna I

Up to 40Km

o9 -

Ex - W

-

Server (Processing and Storage)
Web Page

https://newatlas.com/arbimon-wildlife-monitoring/28361
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Monitoramento Sonoro
e desmatamento
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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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sensors

Sensors 2009, 9, 1485-1498; doi:10.3390/s90301485 ISSN 1424-8220

. www.mdpi.com/journal/sensors
Article ‘

Early Forest Fire Detection Using Radio-Acoustic Sounding
System

Yasar Guneri Sahin "* and Turker Ince 2

& 16




Monitoramento Sonoro

e incéndio florestal em tempo real

E sensors

Article

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

Shuo Zhang 0, Demin Gao **, Haifeng Lin tand Quan Sunt

Web Sm‘ve\

’44

-
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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

= A7



https://dx.doi.org/10.3390%2Fs19235093

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

ject/conservationtechnology

-
UFSCar Universidade Federal de Sao Carlos
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Lidar - Light detection and rangin

—
AL +
:’ seee 5' /_‘

https://www.wwf.org.uk/project/conservationtechnology
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Figure 2.3 LiDAR echoes in point clouds categorized by target (a) or order of return of
the echoes (b).

Melin, Shapiro Glover-Kapfer 2017
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== Corredor do Pontal
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PSR T T W 3 sk AP DE PESQUISAS ECOLOGICAS

fable Of Contents.

Layers
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<VALUE
= 01783039138
Beam K = 1783039139 - 50748037
© 5074803701 - 9052352546
= 9052352547 - 15.77303853
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Return waveform
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Hiperespectral

e |dentificacao de espécies vegetais por imagens hiperespectrais

y

- b
UFSCar Universidade Federal de Sao Carlos NE
Campus Lagoa do Sino
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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

A

N

0 50 100m Hyperspectral AV images: R Figure 2. Tree species classes delimitated in the unmanned aerial vehicle (UAV)-RGB image and the
-_— (535 nm))G (769 q;p) B (679
nm) composition

524000 524500

corresponding UAV-hyperspectral image.

_ } Foi eficiente para a classificacao das 12
i i B espécies escolhidas

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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F. Melo



https://docs.google.com/file/d/14TW7ByeQxwWSPd_Bu189h7hUgWPMEI2T/preview

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.”

25
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https://doi.org/10.22541/au.161777019.96557508/v1

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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https://doi.org/10.22541/au.161777019.96557508/v1

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

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.

27

1

-
UFSCar Universidade Federal de Sao Carlos
Campus Lagoa do Sino



https://doi.org/10.22541/au.161777019.96557508/v1

Q) con Monitoramento biofisico @

Centro de Ciéncias DE PESQUISAS ECOLOGICAS
da Natureza UFSCar

Datalogger
(a cada 10 min)

A Precipitacao
Jd  Temperatura
A Turbidez

[ Nivel

Q Ph

d
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Y, cox Monitoramento biofisico c;i'%PE}mm

ax=»" Centro de Ciéncias DE PESQUISAS ECOLOGICAS
da Natureza UFSCar

Verao Inverno

10 20 30

Umidade do solo

Profundidade (cm)

-
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1 CCN Monitoramento biofisico

- Centro de Ciéncias

da Natureza UFSCar
Doencas % 5 ) 3

Hormomo?ﬁq. » VE s
ﬁ@

Sensor
Eletroquimico
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Coleta, publicacao e analise de dados

Global-regional coverage  Satellite Satelite
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Collecting environmental DNA
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Coleta, publicacao e analise de dados

Data Papers

Ecology, 100(12), 2019, e02861
© 2019 The Authors. Ecology published by Wiley Periodicals, Inc. on behall of Ecological Society of America.
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and

reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.

FragSAD: A database of diversity and species abundance
distributions from habitat fragments
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Analise de dados

Boettiger Group Home  Members  Publications  Teaching  Lab Notebook

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
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Analise de dados

Home  Members  Publcations Teaching  Lab Notebook

previous years

Mon, Dec 11, 2017

Data Rectangling with jq

o sl thind

s s (. JSON XL

it et eamg et s

e coe by sy B 50, RS0

et e st cammuntyRecron r s
ueh better

a5 descrbed nere.

Sat, Dec 9, 2017
JSON-LD Vita exploration

Using JSON Queries 40 Fure JSON vta <-
readr read_fleC vt

Wed, May 17, 2017

Using travis-ci in research compendia
and student repos

) flvia,
reverse” autnor] | {year. caieCreates, aunor:
auhor] | [ gvenName, famiyName] o )

" combine()

mechanism as a convenient way fo package and
disribute a reproducibi compendium of code, datz

However, s ofen

R
rison 2017-12.09

paricuany througn the pur package. AS nice as
purt i orthe task, v recentl found that the far
package o

4. car
Luca Glggiol 2017-12:08 Sl J. Ryan 2017-12-
i

overl,
Integraton checks (2. va devioos:use_ravis()
means funning a refaiely sl R CID check ihat

much easier way 1 go about ectangliog your
JSON.

Wed, May 17, 2017
json-Id framing strategy

Thu, Apr 27, 2017
New rocker releases

noms and cetals at aren aiays appropriae.
Wnat| most want i an easy way to confim that any

Wed, Apr 19, 2017
Migrating to Hugo and biogdown

. st o e on coopleg e sy

ek spaoraal compecio e e
50

Rocker versioned stack, and lalest has been
upcated 103.40.
Somelning ke docker un -4 - 8767 S77

2012) and Jekyl (2012 - 2017), | move platforns.
e agai: nowto Hugo.

s usual
i st remains a way fo me 10 explre new
technologes.

ne amre wnicn Rames, 1 1ng

o i sk
s

aleady instated.

kit o ST el S
want o pul ata found at various ciferent evels of
nesing o a sge o for e aata

isgores

g

{4 Earlier Notebooks

rom Gitun) bt
are instead he lates versions from CRAN, st 2 in
the ltestag.

piatorms, wnats easer o maai free o host,

SoMare and avoios unncessary Cusiom hacks.
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Model Comparisons

Library (knitz)
0412015

library (nimble)
library (sde) Coev | nen>
1ibrary (ggplot2)
library (tidyr) onsioy
opts_chunksset (d =Poseain

- e Sty v, it

Wasrsnow source
Stick with SDE example as a reference point

set.seed(

)

d <- expression(0.5 * x) )

s <- expression(1)

<- as.data.frame(sde.sim(

gma.x not provided,

guplot (data) + geom_line (aes (seq_along (x),x))
<= lengtn(datasx)

LSN version
Modify the LSN model to explicitly model the changing parameter as a hidden, stochastic variable

1sn <- nimbleCode ({

theta ~ dunif(

gma_x ~ dunif
sigma_y ~ duni

m ~ dunif(-1e2, 1e2)
x[1] ~ dunif(
yI[1] ~ aunif(o, 100)

, 100)

£ cboettig / earlywarning

< Code Issues 6 Pull requests 0 Projects 0

Branchimaster ~ | earlywarning / R / get_replicates.R

853 choetig manuscrip data e incloczd

1 contributor

27 1ines (22 sloc) 686 Bytes

act the replicates simul

Gparam reps a list of outputs from conpare()

Greturn a data. frane listing the tine", "rep” id

“value" cbserved at thst time, and the “model prot

Link{roc_c

repsXIT21]

»

Lsns <- sapply(reps, functio
L)

reps[T21]

»

aat <~ me1t(1ist(0Usous, LSti=1sns))
names(dat) < c("tine", “rep", "value", "sodel
datstine < reps([1)][datstine, 1]

at

Wiki

@watch~ 1| | st

Insights

Find file

s

Yrork | 3

Copy path

8601874 0n 16 Feb 2012

Raw | Blame History

(= |

E DESENVOLVIMENTO SUSTERTAVEL
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- gitHub
- Workflow
- Caodigo

Publish / Deploy
[ ___000]
ol Have idea
R
Inspect Track changes
&
- results Enable collaboration
! -
" Execute
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Implement

|

Alexandre Camargo

Martensen

NEEDS - Nucleo de Estudos em Ecologia
Espacial e Desenvolvimento Sustentavel

Edit profile

[E) UFSCar - Federal University of Sao Carlos
® Buri, SP, Brazil

& http://www.needs.ufscar.br

[0 overview [ Repositories 31 8 Projects @ Packages

FDIG  Public

LandPlan | private

Metrics to help planning landscape management

®R ated on 13

CV  Public

createRepo2  Public

¥ Stars
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OPEN @ ACCESS Freely available online PLOS computationaL BioLoGY

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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* Novas tecnologias
* Ampla cobertura
espacial e temporalf

Coleta de dados
Areas prioritarias para . _* Sons, dados
a conservacao " | | | genéticos,
Manejo de paisagens Apfllcagao:jas Armazengmepto informacdes
Monitoramento de joEnatos € Organizacgo ambientais, etc

impactos " Q ~’* Nuvem
Manejo de espécies

Open source

* Open data

 Open protocol N | * Répido resgate da

* Open Science em real time Analise de Recuperagao dos informacao em
grande volume dados

,} de dados formato util
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Take home message...

NASA/Reid Wiseman
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f'ﬁf @needs.Is @NEEDS LS @ @needs_ls

Lyﬂ_'-';f] www.youtube.com/c/NEEDS LS

= -
<9
| n |
N E
NUCLEO DE ESTUDOS EM ECOLOGIA ESPACIAL
E DESENVOLVIMENTO SUSTENTAVEL

Slides: www.needs.ufscar.br/divulgacao-cientifica

b E
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https://www.facebook.com/needs.ls
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