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Novos paradigmas da ciência
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https://www.usatoday.com/story/news/nation/2020/09/10/climate-change-covid-19-does-global-war
ming-fuel-pandemics/5749582002/

https://www.safeworldhse.com/2020/04/biodiversity-types-imp
ortance-loss-conservation.html

2 dos maiores desafios da humanidade



O que é Ciência 2.0?
- Nova forma de se fazer ciência, baseada na troca de informações e na 

colaboração
- Open research
- Open science
- Big data
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"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/



O que é Ciência 2.0?
- Novas ferramentas de colaboração/comunicação como wikis, blogs, 

videos, open lab notebooks, gitHub, figShare, pré-prints, live figures, 
live code (ex. Shiny), data repositories, data-intensive, open reviews...
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Szkuta & Osimo (2012)
10.13140/RG.2.2.35128.03842

Data-intensive

http://dx.doi.org/10.13140/RG.2.2.35128.03842
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20 anos atrás…
Levantamento e monitoramento da biodiversidade
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Métodos tradicionais (dificuldades)

- Espécies ainda não descritas
- Identificação de espécies crípticas
- Complexidade na identificação de jovens, etc
- Falta de especialistas/taxonomistas
- Amostragens não padronizadas (espacialmente, temporalmente, questões 

climáticas…)
- Técnicas e métodos de amostragens variáveis
- Amostragens invasivas
- Dificuldades cobertura amostral (espacialmente/temporalmente)
- Coleta > triagem > armazenamento > resgate da informação >> processo 

mecânico, passível de erros humanos 
- ...

Levantamento e monitoramento da biodiversidade
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Turner (2014, DOI: 10.1126/science.1256014)
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Monitoramento Sonoro

● Aves

● Anfíbios

● Morcegos

● Macacos
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Monitoramento Sonoro
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Monitoramento Sonoro
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Monitoramento Sonoro



Monitoramento Sonoro



14

https://newatlas.com/arbimon-wildlife-monitoring/28361

Monitoramento Sonoro em tempo real (Real Time)
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Topher Whitehttps://youtu.be/xPK2Ch90xWo

Monitoramento Sonoro
e desmatamento
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Monitoramento Sonoro
e incêndio florestal em tempo real
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Monitoramento Sonoro
e incêndio florestal em tempo real

doi: 10.3390/s19235093

https://dx.doi.org/10.3390%2Fs19235093
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https://www.wwf.org.uk/project/conservationtechnology

Monitoramento Sonoro
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https://www.wwf.org.uk/project/conservationtechnology

Lidar - Light detection and ranging
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Melin, Shapiro Glover-Kapfer 2017

Lidar
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Parcela amostral 20 em Out/2015 Parcela amostral 20 em Nov/2016

Corredor do Pontal 
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Hiperespectral

● Identificação de espécies vegetais por imagens hiperespectrais
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Hiperespectral

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

Foi eficiente para a classificação das 12 
espécies escolhidas
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Drone térmico

F. Melo

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

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/iDNA and conventional methods were equally efficient in characterizing the biodiversity.”

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

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/iDNA 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.

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

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.

https://doi.org/10.22541/au.161777019.96557508/v1
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Datalogger
(a cada 10 min)

❑ Precipitação
❑ Temperatura
❑ Turbidez
❑ Nível
❑ Ph
❑ …

Monitoramento biofísico 
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Umidade do solo

Monitoramento biofísico 
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Hormônios

Doenças

Drogas

Pesticidas

Componentes 
tóxicos

Sensor 
Eletroquímico

Monitoramento biofísico 
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Coleta, publicação e análise de dados

Adaptado de: Turner, 2014 (Science)
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Coleta, publicação e análise de dados
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Análise de dados
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Análise de dados



Análise de dados
- gitHub
- Workflow
- Código
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Bibliotecas são congeladas
Digitais ou físicas
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• Novas tecnologias
• Ampla cobertura 

espacial e temporal

• Sons, dados 
genéticos, 
informações 
ambientais, etc

• Nuvem

• Rápido resgate da 
informação em 
formato útil

• Open source
• Open data
• Open protocol
• Open Science em real time

• Áreas prioritárias para 
a conservação

• Manejo de paisagens
• Monitoramento de 

impactos
• Manejo de espécies
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Take home message...

 NASA/Reid Wiseman
Opção?
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@needs.ls

www.needs.ufscar.br

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

@NEEDS_LS

www.youtube.com/c/NEEDS_LS

@needs_ls

https://www.facebook.com/needs.ls
https://www.needs.ufscar.br/
https://twitter.com/NEEDS_LS
https://www.youtube.com/c/NEEDS_LS
https://www.instagram.com/needs_ls/

