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Summary 

There is growing awareness that long-term human impacts have significant implications for sustainability of 

biodiversity and ecosystem services.  Ongoing advances in remote sensing technologies offer significant 

promise toward monitoring and assessment of anthropogenic impacts on these resources that can inform 

and enhance strategies for sustainability.  Our workshop drew together researchers from the UK, Brazil, 

Peru, Argentina, Colombia and Mexico covering a broad range of expertise from remote sensing and earth 

observation, plant and animal biodiversity, soil science, systems ecology, biosystematics, interdisciplinarity, 

and social anthropology, to explore the potential for application of remote sensing for biodiversity and 

ecosystem services inventory. We have a post-workshop web page listing participant details and providing 

information about workshop presentations: http://environmentalomics.org/researcher-links-workshop/ 

Workshop themes included: Impact of Human History on Contemporary Ecosystems, Biodiversity and 

Ecosystem Services (including recent developments in biological samples legislation), Contemporary 

Human Interaction with the Environment, and Development of Research Agendas. There were two cross-

cutting principles underlying the Workshop: International Collaboration and Interdisciplinarity. 

Much of the discussion focussed on Amazonia as a multinational critically important biome in terms of 

potential impacts of development (e.g. deforestation), sustainability of indigenous peoples and their 

livelihoods, and potential sustainability of biodiversity and ecosystem services with global impact. 

In the final session, workshop participants were tasked with identifying future research agendas integrating 

insights from our workshop.  At least two NERC LATAM phase II proposals have already been generated 

by workshop participants.  

  

http://environmentalomics.org/researcher-links-workshop/
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Workshop Launch 

Welcome 

Ricardo Galvão, Director-General of Instituto Nacional de Pesquisas Espaciais (INPE) gave a warm 

welcome to the workshop on behalf of the host institution. Co-PI Jean Ometto added his welcome, 

providing more detail as to the alignment of interests between INPE research and the goals of the 

workshop. 

Presentation 

Thomas Meagher (St Andrews): Objectives of Workshop 

This workshop was motivated by the scientific potential for integration across emerging remote sensing 

technology and the critical societal need for the potential of that technology to inform decision-making that 

will support sustainable management of biodiversity and ecosystem services. 

A further motivation for this workshop was to promote scientific collaboration between the UK and Latin 

America, in particular the countries supported under the present British Council Researcher Links LATAM 

Phase I (Brazil, Argentina, Chile, Colombia, Mexico, Peru).  The workshop took place in the context of 

multiple upcoming calls for research to support international collaboration under the UK Newton Fund and 

the UK Global Challenges Research Fund. 

To address both of these motivations, the composition of participants was diverse (across countries, 

genders, career stages) and the flow of the workshop was deliberately structured to stimulate 

interdisciplinary conversations and new ideas for realising the potential of the technology. 

International Collaboration 

Presentation 

Raul Machado Neto, Presidente da Agência USP de Cooperação Acadêmica Nacional e Internacional, 

Universidade de São Paulo - Provost for International Cooperation  

Following an overview of international collaborations based at USP, a more general discussion of the role 

of international collaboration in promoting scientific advance took place.  It was noted that scientific outputs 

with multi-national co-authors in general demonstrate a higher scientific impact in terms of citation and 

uptake.  The importance of international collaboration to the health of institutions and scientific communities 

within the constituent countries was also emphasized. 

 

  

http://environmentalomics.org/wp-content/uploads/2018/06/00-Meagher-T-British-Council-grand-challenges.pdf
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Theme 1 – Impact of human history on contemporary ecosystems 

Presentation(s) and panel 

• Frank Mayle (Reading): What can lake mud and soils teach us about past human-environment 

interactions in Amazonia? 

• Rafael Montiel (LANGEBIO-CINVESTAV): Maize domestication: a Paleogenomics perspective 

• Sanna Saunaluoma (USP): Impact of human history on contemporary ecosystems: 

Acre earthworks 

Breakout Group Discussions 

Group 1: Antje Ahrends, Robin Allaby (recorder), Dolors Armenteras, José Bedano, George Brown, 

Rogério Gribel, Javier Guerra, Justin Moat, Simone Vieira 

Identify at least 3 Challenges/Research Questions relating to the theme. 

• scientific challenge. How to and what to measure the past. What to measure depends on 

objectives and impacts. Are we more interested in social or economic aspects, or cultural 

human history objectives, ecosystem service impacts or climate change impacts. What 

level are you going to measure – local and regional impacts? A big ecosystem service is 

forests providing rainfall for agriculture in south.  

• how to transfer knowledge. What the past means in modern interpretation. 

• impact – local to upscale across territories. Scientists need to take up the baton of outreach 

and engagement. Education being identified as key – convincing both schools and 

government.  

For each, identify ways in which at least 3 (or more) disciplines could contribute. 

Roles for palaeobotany, palaecology, forest management (understanding of palms and bamboos benefits 

from use of population genetics). In terms of the past, there is a limit on how far back we can go. We can 

get a lot of information to mid Holocene, difficult to go beyond. Do we need to go back further? How far 

forward can we forecast? Importance of cyclicity – e.g. Mayle’s switch from dry to wetter climate – a state 

likely to return? Also, we need to consider wider impacts, e.g. how El Niño and ocean cycles are affected. 

What stakeholders or research users would you like to a) involve; b) benefit; or c) both? 

Stakeholders – need to involve media, quick influence. Involvement of agencies local NGOs, Embrapa to 

translate to local communities. Politicians, schoolchildren. 

Group 2: Fábio Freitas, Ali Hussain, Peter Kille (recorder), Dalva Matos, Frank Mayle, Marcelo Moro, 

Cesar Murad, Jean Ometto, Ximena Tagle, Thais Vasconcelos 

Identify at least 3 Challenges/Research Questions relating to the theme. 

http://environmentalomics.org/wp-content/uploads/2018/06/01-Mayle_SP_INPE-talk-June2018.pdf
http://environmentalomics.org/wp-content/uploads/2018/06/01-Mayle_SP_INPE-talk-June2018.pdf
http://environmentalomics.org/wp-content/uploads/2018/06/03-Montiel-Maize-domestication-2018-06-13.pdf
http://environmentalomics.org/wp-content/uploads/2018/06/02-SannaSP2018.pdf
http://environmentalomics.org/wp-content/uploads/2018/06/02-SannaSP2018.pdf
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• Can we gain insights from the past activity to address contemporary challenges in 

Anthropogenic landscapes, encompassing natural patterns and domestication legacy 

(human [pre-Columbian] impact).  

• Scale (time and space) – We need to relate local measurements to landscape level 

extrapolation. 

• We need to generate understanding of changing environments (climate change, land use 

and species invasion) to inform conservation and land use.   

For each, identify ways in which at least 3 (or more) disciplines could contribute. 

• Anthropogenic landscape 

o Archeologists / Paleoecology 

o Biologists / ecology / plant science / zoology 

o Ethnobotany / social anthropology 

• Scale (time and space) 

o Remote sensing 

o Biodiversity researchers 

o Archaeology  

What stakeholders or research users would you like to a) involve; b) benefit; or c) both? 

• Governmental: Ministry of the environment, Park management, Conservation policy makers, Local 

community (indigenous communities), Environmental planners, City planners 

• Private sector: Agriculture 

• Wider community: NGOs, Cultural heritage 

• Academia: Modelling community 

Group 3: Adrian Bunker, Eve Lucas, Rafael Montiel, Hugh Mortimer, Marcus Oliveira, Clara Pena-

Venegas, James Richardson, Sanna Saunaluoma, Peter Toledo, Amy Woodget, Daniela Zappi (recorder) 

Identify at least 3 Challenges/Research Questions relating to the theme. 

• OVERALL 

o Destruction of the Amazon causes loss of huge amounts of information daily. Do we have 

enough time to resolve the questions? 

o Communication and education - how do we make it relevant to the people in Bogotá or São 

Paulo? How do we value this body of knowledge go back into society? 

o How were people distributed in the Amazon? can this argue towards its land use and 

inhabitation. 

o It was believed that this research would help to see how climate would respond in future. 

• TECHNICAL/SCIENTIFIC 

o Matching and correspondence between the data obtained by different techniques 
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o Other species rather than maize and manioc (especially low nutrient requirements) may 

have similar adaptations and be worth investigating. 

o Identify impact of cultivated plants in the environment (not only humans). 

o Extrapolation of data found by different techniques (drones & satellites) and how to relate to 

satellite imagery. 

o Is possible that the environment that we look at gives part of the solutions to the 

investigation. 

o How can the sites be identified inside the forest? 

For each, identify ways in which at least 3 (or more) disciplines could contribute. 

• Ecology 

• Genomics 

• Archaeology and palaeontology 

• Botany 

• drones & satellite imagery 

What stakeholders or research users would you like to a) involve; b) benefit; or c) both? 

• Specific groups to involve: federal governments, research institutes, food industry – land use 

change, energy companies (Shell, BP), timber industries, media companies, NGOs that deal with 

environment, School education, informal education 

• Specific groups to benefit: Indigenous communities (research could bring empowerment over their 

lands), research institutes, NGOs that deal with environment, Children 
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Theme 2: Biodiversity and ecosystem services 

Presentation(s) and panel 

• Antje Ahrends (RBGE): Using field data, modelling and GIS to assess land use change and impacts 

on biodiversity and ecosystem services 

• James Richardson (Universidad del Rosario): Natural History of Tropical Plants 

• Simone Vieira (University of Campinas): Atlantic Forest and Global Change: Ecosystem functioning 

along environmental gradients 

Breakout Group Discussions 

Group a: Antje Ahrends, Dolors Armenteras, George Brown, Adrian Bunker (recorder), Fábio Freitas, 

Rogério Gribel, Ali Hussain, Frank Mayle, Cesar Murad, Ximena Tagle 

Identify at least 3 Challenges/Research Questions relating to the theme. 

To provide timely, spatially and temporally relevant data: 

• To identify what ecosystem services are important and relevant 

• To support integration of ecosystems data 

• To use remote sensing approaches on a relevant spatial scale. e.g. Spectroplots 

• To support landuse and maintenance (How do we measure the level of degradation?) 

• To support long-term management of plots (for monitoring and early warning), for instance the 

Páramos 

• To support approaches that identify potential tipping points and resilience to disturbance - how 

would species respond to climate change 

• To inform communication, planning and forewarning system of deforestation - early warning 

systems 

• To inform valuation of ecosystem services 

• To inform policy 

• To develop an educating initiative to communicate conservation value, close the knowledge gap 

and ensure the continuation of the program 

Group b: José Bedano, Javier Guerra, Peter Kille (recorder), Eve Lucas, Marcelo Moro, Marcus Oliveira, 

Jean Ometto, James Richardson, Simone Vieira, Amy Woodget 

Identify at least 3 Challenges/Research Questions relating to the theme. 

• Awareness and communication of ‘value’ of biodiversity to the general public/stake holders 

• Understanding processes that link biodiversity to ecosystems resilience 

• Provision of incentives to protect biodiversity 

• Data storage and sharing (meta data) 

For each, identify ways in which at least 3 (or more) disciplines could contribute. 

http://environmentalomics.org/wp-content/uploads/2018/06/04-Ahrendsd-2018_06_Latam_Ahrends2.pdf
http://environmentalomics.org/wp-content/uploads/2018/06/04-Ahrendsd-2018_06_Latam_Ahrends2.pdf
http://environmentalomics.org/wp-content/uploads/2018/06/05-Richardson-Latam-Newton.pdf
http://environmentalomics.org/wp-content/uploads/2018/06/06-Simone_Vieira.pdf
http://environmentalomics.org/wp-content/uploads/2018/06/06-Simone_Vieira.pdf
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Supporting disciplines refer in order to the challenges above: 

• NGOs, lobbyists (e.g. NGOs), urban planners, ecologist, economists, modellers,  

• Ecologists / remote sensing 

• Economists / social scientists 

• Computer /data scientist - All disciplines and international ‘groups’ OECD/IC 

What stakeholders or research users would you like to a) involve; b) benefit; or c) both? 

• Involvement of stakeholders from the start! 

• Energy sector  

• Agriculture sector (CNA) 

• Aquaculture. 

• Educators. 

• Consumers & food industry (supermarket) 

Group c: Robin Allaby, Dalva Matos, Justin Moat, Rafael Montiel, Hugh Mortimer, Clara Pena-Venegas, 

Sanna Saunaluoma, Peter Toledo, Thais Vasconcelos, Daniela Zappi (recorder) 

Identify at least 3 Challenges/Research Questions relating to the theme. 

• Does knowing the biodiversity we have contribute to sustainability? 

• How can we valuate biodiversity?  

• Can we use direct and indirect values to measure ecosystem services?  How much are we willing to 

pay for a landscape? 

• How do we undertake the huge task of valuing biodiversity through integration of scientific 

community, agencies, population at large?  

• What is the contribution of biodiversity towards scenarios of climate change? 

• How does biodiversity negatively affect the density of disease vectors?  What is the contribution of 

remote sensing and spectrometry in the monitoring and measuring impact in this context? 

• Subjectivity of ecosystem value, it is has non linear factor. The impact of the change in climate on 

species can create a domino effect and its predictability is very hard. It may be easier to track 

monetarily the link to the insurance companies (small farmers, natural disaster) because they have 

invested interests into these enterprises. 

For each, identify ways in which at least 3 (or more) disciplines could contribute. 

• ecology (esp. landscape ecology) 

• hydrology 

• genomics 

• botany 

• remote sensing 

• spectrometry 

• epidemiology, medicine 
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• climatology 

• economy 

• sociology 

What stakeholders or research users would you like to a) involve; b) benefit; or c) both? 

• Stakeholders:  Society, population, school children;  Farming communities; Academics; Insurance 

companies; Public health 

• Research users: NGOs, social organisations; Institutions (MMA, MCTI, IBGE); International 

organizations that influence governments; Government; WHO; Pharmaceutical companies; 

Educational system 

Commentary from funders 

• Olivia Panhoca (British Council): UK-Brazil Year of Science 

• Luiz Nunes de Oliveira (FAPESP) 

 

The two representatives provided general comments on the funding schemes and opportunities. As 

well highlighted the importance of interdisciplinary approaches, as presented in this workshop 

 

  

http://environmentalomics.org/wp-content/uploads/2018/06/UK-Brazil-Year-of-Science.pdf
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Theme 3: Potential of technology 

Presentation(s) and panel 

• Justin Moat (RBG Kew): What’s the Point 

• Peter Kille (Cardiff): How can we exploiting ‘Omics to unlock a changing world 

• Javier Guerra: Assessing above and below ground carbon stocks 

• Ali Hussain (STFC): Ground-based Vis-NIR reflectance spectroscopy of leafs for discriminating 

plant species 

Plenary Discussion 

This topic was addressed in a plenary session at Cerro do Mar that reached two emergent conclusions: 

• Reference libraries and associated metadata are urgently needed to inform and enhance 

conclusions from remote sensing. 

• There is demand for expanding the scope of remote sensing to below-ground.  Current possibilities 

to explore might include ground-penetrating radar (currently low resolution) and some form of NMR. 

Field exploration 

Serra do Mar Santa Virgínia 

Participants were able to explore a preserved patch of the Atlantic forest within the Serra do Mar State Park 

(Núcleo Santa Virgínia) with a guided visit by a biologist expert in local vegetation. As well, the Park 

infrastructure allowed the scientific discussion of Theme 3 and workshop themes in general. 

Interdisciplinary Collaboration 

Presentation & Group Activity 

Laura Meagher (St Andrews): Interdisciplinarity: a demanding but rewarding process 

A group activity engaged participants in identifying key opportunities and challenges arising from 

interdisciplinary collaborations. The presentation emphasised the value of viewing interdisciplinarity as a 

process which can be learned about and thus improved. After providing more detail on motivations and 

concerns, the presentation offered practical guidance for succeeding in interdisciplinary work. The 

presentation ended by identifying similarities across the processes of interdisciplinarity, impact generation 

and international collaboration. 

International IP Considerations 

Peter Toledo (INPE): Recent developments in biological samples legislation 

  

http://environmentalomics.org/wp-content/uploads/2018/06/Whats-the-point.pdf
http://environmentalomics.org/wp-content/uploads/2018/06/08-Kille-Brazil-Workshop-2018.pdf
http://environmentalomics.org/wp-content/uploads/2018/06/10-Guerra-Studies-BiomassRadiometry.pdf
http://environmentalomics.org/wp-content/uploads/2018/06/09-Hussain-ali-15.06.2018-Sao-Paulo.pdf
http://environmentalomics.org/wp-content/uploads/2018/06/09-Hussain-ali-15.06.2018-Sao-Paulo.pdf
http://www.parqueestadualserradomar.sp.gov.br/pesm/nucleos/santa-virginia/
http://environmentalomics.org/wp-content/uploads/2018/06/11-Meagher-L-Sao-Paulo-workshop-june-2018-ID.pdf
http://environmentalomics.org/wp-content/uploads/2018/06/12-Toledo.pdf
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Theme 4: Contemporary human interaction with the environment 

Presentation(s) and panel 

• Hugh Mortimer (STFC): Contemporary human interaction with the environment 

• Dolors Armenteras (Universidad Nacional de Colombia): Landscape Ecology and Ecosystem 

Modelling 

• Jean Ometto (CCST/INPE): Improvement of biomass estimation methods and emission estimation 

models for change of land use 

Breakout Group Discussions 

Group 1: Antje Ahrends, Robin Allaby (recorder), Dolors Armenteras, José Bedano, George Brown, 

Rogério Gribel, Javier Guerra, Justin Moat, Simone Vieira 

Identify at least 3 Challenges/Research Questions relating to the theme. 

• Trans-national co-operation 

• Social and economic co-operation (integration of social science with natural science to understand 

processes) 

• Political co-operation (translate science to influential people) 

• Understand the function of ecosystem services and the value of constituent species 

For each, identify ways in which at least 3 (or more) disciplines could contribute. 

Integration of social sciences with natural sciences is critical 

What stakeholders or research users would you like to a) involve; b) benefit; or c) both? 

• Politicians 

• farmers on the ground 

• involve stakeholders from the start 

Group 2: Fábio Freitas, Ali Hussain, Peter Kille (recorder), Dalva Matos, Frank Mayle, Marcelo Moro, 

Cesar Murad, Jean Ometto, Ximena Tagle, Thais Vasconcelos 

Identify at least 3 Challenges/Research Questions relating to the theme. 

• Find tipping points in environmental impact in order to define ecosystem services that need to be 

protected 

• How do we communication of scientific rational underlying to research?  

• How can we better quantify / monitor how we are exploiting land? 

For each, identify ways in which at least 3 (or more) disciplines could contribute. 

• Geographers 

• Social Sciences (anthropologist) 

• Science communicators: ‘Marketing’ / celebrities / media 

http://environmentalomics.org/wp-content/uploads/2018/06/15-Mortimer-Contemporary-human-interaction-with-the-environment-LATAM-Brazil-150518-Mortimer.pdf
http://environmentalomics.org/wp-content/uploads/2018/06/14-Armenteras-contemporaryhumaninteractions.pdf
http://environmentalomics.org/wp-content/uploads/2018/06/14-Armenteras-contemporaryhumaninteractions.pdf
http://environmentalomics.org/wp-content/uploads/2018/06/13-Ometto-SP-workshop_LATAM_JOmetto_Jun15.pdf
http://environmentalomics.org/wp-content/uploads/2018/06/13-Ometto-SP-workshop_LATAM_JOmetto_Jun15.pdf
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• Data sciences 

• Remote sensors / ecologists 

• Climate scientists 

• Legal profession – land use 

What stakeholders or research users would you like to a) involve; b) benefit; or c) both? 

• Indigenous peoples 

• Small land users / rural communities 

• Middle class / political elite to engender political change 

• Industry (insurance companies) 

• Academia 

• Educators 

• State institutions (EMBRAPA, IMPE, INPA) 

• Citizen scientists 

Group 3: Adrian Bunker, Eve Lucas, Rafael Montiel, Hugh Mortimer, Marcus Oliveira, Clara Pena-

Venegas, James Richardson, Sanna Saunaluoma, Peter Toledo, Amy Woodget, Daniela Zappi (recorder) 

Identify at least 3 Challenges/Research Questions relating to the theme. 

• Science needs to REACH OUT.   

o Information does not reach the people who are not scientists unless we use the correct tools.   

o It appears that education is not enough to face current challenges (plastics, environmental 

degradation, water and other pollution) as it seems to be important to change the forces in 

order to influence how people behave and interact.   

o Films and other media seem to be much more able to carry messages than ourselves. How 

if we used public academic spaces (botanic gardens, museums, university halls) to reach out 

for people, i.e. music. 

• POLITICS X SCIENTIFIC AGENDAS 

o Power struggle between a small scientific community that apparently is not able to change a 

very potent agenda. What is our responsibility as scientists? 

o To convince politicians, marketing, health and law professionals to commit to these long 

term objectives in an environment where the pace of change is enormously fast in 

comparison with the speed of our work. Current political unpredictability is correlated with 

negative impacts onto the environment. 

• MONITORING COMPLEX EVENTS 

o To ensure measurement accuracy and reliability of environmental degradation (biomass, 

water quality, fires, deforestation, loss of biodiversity).  

o Monitoring stress in ecosystems – like a scan of the environment – could be likened and 

linked with a stress or health scan of the population. Concerns with food production and 

more sustainable ways to produce it, monitoring land use and agricultural. 
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For each, identify ways in which at least 3 (or more) disciplines could contribute. 

• Marketing 

• Economics 

• Communicators (science and otherwise) 

• Education 

• Ecology 

• Anthropology 

• Biology 

• Baseline inventory scientists 

• Medical (including psychologists) 

What stakeholders or research users would you like to a) involve; b) benefit; or c) both? 

These issues concern everyone: Society, Financial market, World Bank, Trading system using the value of 

biodiversity as a commodity, Insurance companies 
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Final Session: Development of Research Agendas 

The intent of this session was to stimulate follow-on projects from the workshop.  Workshop participants 

were assigned to breakout groups to discuss potential research projects.   

Post-Workshop Follow-on Actions 

July 2018.  An email discussion about underground remote sensing following up with a number of 

workshop participants was initiated by Moat (RBG Kew). 

We have a post-workshop web page listing participant details and providing information about workshop 

presentations. 

http://environmentalomics.org/researcher-links-workshop/ 

Future workshops and meetings have been included in follow-on funding applications (see below). 

June 2018.  A subgroup of participants, led by Mortimer (STFC) was involved in a direct submission for 

funding to BEIS, ‘UK-Brazil Remote Sensing to Support Life on Land. Sustainable Bioresource Services in 

Brazilian Amazonia’ 

July 2018.  Meagher submitted a proposal to the NERC LATAM Phase II call, ‘Amazonian Biodiversity: 

Application of emerging technologies to analysis of complex anthropogenic ecosystems’.  This is a 

consortium proposal involving St Andrews, Cardiff, University of South Wales, Royal Botanic Gardens Kew, 

STFC RAL-Space, University of São Paul (Brazil), CCST-INPE, National Agrarian University La Molina 

(Peru) with additional project partners from Brazil and Colombia. 
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mailto:trm3@st-andrews.ac.uk
mailto:jean.ometto@inpe.br
mailto:alessandra.costa_bsservices@inpe.br
mailto:AAhrends@rbge.org.uk
mailto:R.G.Allaby@warwick.ac.uk
mailto:darmenterasp@unal.edu.co
mailto:adrian.j.bunker@gmail.com
mailto:jbedano@gmail.com
mailto:fabio.freitas@embrapa.br
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mailto:ali.hussain@stfc.ac.uk
mailto:kille@cardiff.ac.uk
mailto:E.Lucas@kew.org
mailto:f.mayle@reading.ac.uk
mailto:laura.meagher@btinternet.com
mailto:J.Moat@kew.org
mailto:rafael.montiel@cinvestav.mx
mailto:bio_moro@yahoo.com.br
mailto:hugh.mortimer@stfc.ac.uk
mailto:cpena@sinchi.org.co
mailto:JRichardson@rbge.org.uk
mailto:ssaunaluoma@hotmail.com
mailto:xtagle@iiap.org.pe
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Appendix 2: Breakout Group Notes (workshop output data) 

Remote Sensing for Biodiversity and Ecosystem Services Inventory 
São José dos Campos, São Paulo, Brazil, 12-15 June 2018 
 
Breakout Group Notes 13 June 2018 
 
Theme 1 – Impact of human history on contemporary ecosystems 
 
Group 1 
 
Antje Ahrends, Robin Allaby (recorder), Dolors Armenteras, José Bedano, George 
Brown, Rogério Gribel, Javier Guerra, Justin Moat, Simone Vieira 
 
(1) Identify at least 3 Challenges/Research Questions relating to the theme. 
 
Methodological challenges 
 
Discord of domesticate forms fully or not 
 
How can we identify how many people active and influencing region at the time 
(estimates are 5-6 million people in Amazon) 
Was Amazonia a park land/garden, or virgin forest? 
 
How much impact, what impact? 
 
Palms more abundant – significance? 
Bamboo – sign of disturbance? More carbon stocks 
 
Phyllosphere more N fixing bacteria with bamboos – is there a difference between 
biomes? 
 
Disturbance causes the increase in diversity of palms, well established. Around 
archaeological sites have rich areas of palms. Humans keep succession in early 
stages, hence the palms persist. 
 
Palms can occur in high concentration due to natural animal spread. 
 
A big challenge: how do you bring knowledge of past to solve present day issues? 
 
Rapid landscape changes are occurring now. Does understanding the past inform on 
this. The challenge is the damage caused by cattle farming. 
 

1. scientific challenge. How to and what to measure the past. What to measure 
depends on objectives and impacts. Are we more interested in social or 
economic aspects, or cultural human history objectives, ecosystem service 
impacts or climate change impacts. What level are you going to measure – 
local and regional impacts. A big ecosystem service is forests providing 
rainfall for agriculture in south.  
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2. how to transfer knowledge. What the past means in modern interpretation. 
3. Impact – local to upscale across territorials, and scientists need to take up the 

baton of outreach and engagement. Education being identified as key – 
convincement, both schools and government.  

 
GCRF – how the past informs, what does sustainable look like, can we translate 
anything from the past. 
 
Ecosystem services, water, biodiversity conservation – we want not just the numbers 
but policy and local engagement and participation. How to translate to impact.  
 
Territories – can have an impact in one area at a local scale how to translate upscale 
in a manageable way. Pay local farmer, or through a system of convincement and 
education? As scientists need to work with schools. Impact perhaps not as much on 
the scientific agenda as it should be. 
 
Why are archaeological sites not being uncovered fast enough – and not looked after 
(road through geoglyph). How can make important to policy? Economy is major 
driver of policy rather than science. Can make economic arguments about the costs 
of deforestation. Sustainability only makes sense where it makes money. 
 
Impact assessments don’t work. 
 
Brazil has modern laws on environmental management, but difficult to enforce, not 
being enforced. 
 
In some other countries, e.g. figures are wrong on e.g. fires – government working 
with the wrong data. Ministries don’t read papers. 
 
Language barrier in scientific publication. 
 
 
(2) For each, identify ways in which at least 3 (or more) disciplines could contribute. 
 
Roles of palaeobotany, paleoecology, forest management – palms and bamboos use 
of population genetics. There is a limitation on how far back we can go? We can get 
a lot of information to mid Holocene, difficult to go beyond. Do we need to go back 
further? How far forward can we forecast? Importance of cyclicity – e.g. Frank’s 
switch from dry to wetter climate – a state likely to return? Also wider impacts, how 
El niño and ocean cycles are affected. 
 
 
(3) What stakeholders or research users would you like to a) involve; b) benefit; or c) 
both? 
Stakeholders – need to involve media, quick influence. Involvement of agencies local 
NGOs, Embrapa to translate to local communities. Politicians, schoolchildren. 
 
Are there PES’s (payment for ecosystem services) in place for archaeological sites? 
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Group 2 
 
Fábio Freitas, Ali Hussain, Peter Kille (recorder), Dalva Matos, Frank Mayle, Marcelo 
Moro, Cesar Murad, Jean Ometto, Ximena Tagle, Thais Vasconcelos 
 
(1) Identify at least 3 Challenges/Research Questions relating to the theme. 
 
Can we again insights from the pass activity to address contemporary challenges 
Anthropogenic landscape – natural patterns vs domesticated legacy (human (pre-
Columbian) impact)  

• Ancient / current land management 

• Informing conservation approaches 

• Use of fire 

• Diving conversation strategy. 

• How can we measure the degree of ‘domestication’ in an ecosystem 

• Resilience 
 
Scale (time and space) – relating local measurements to landscape level 
extrapolation. 

• Stable to changes to climate.  

• Domestication 
Responding to a changing environment (climate change, land use and species 
invasion) to inform conservation and land use.   
 
  
(2) For each, identify ways in which at least 3 (or more) disciplines could contribute. 

• Anthropogenic landscape 
o Archeologists / Paleoecology 
o Biologists / ecology / plant science / zoology 
o Ethnobotany / social anthropology 

  
 Scale (time and space) 
  Remote sensing 
  Biodiversity researchers 
  Archeology  
 
(3) What stakeholders or research users would you like to a) involve; b) benefit; or c) 
both? 

a) Involve 
Define stake-holder (a social representative) 
 
Governmental: 
Ministry of the environment 
Park management 
Conservation policy makers 
Local community (indigenous communities) 
Environmental planners 
City planner 
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Private sector: 
Agriculture sector 
 
Wider community: 
NGOs  
Cultural heritage 
 
Academia 
Modeling community 
 
Information gathering and sharing 

b) Benefit 
c) both 

 
 
 
Group 3 
 
Adrian Bunker, Eve Lucas, Rafael Montiel, Hugh Mortimer, Marcus Oliveira, Clara 
Pena-Venegas, James Richardson, Sanna Saunaluoma, Peter Toledo, Amy 
Woodget, Daniela Zappi (recorder) 
 
Constraints or context – are we talking global, Neotropical or Amazonian 
How far do we go – are we doing anthropocene, or holocene to present. 
Funders: FAPESP, Newton and Global Challenge Research 
 
(1) Identify at least 3 Challenges/Research Questions relating to the theme. 
 
Highlights 
OVERALL 
Destruction of the Amazon causes loss of huge amounts of information daily. Do we 
have enough time to resolve the questions? 
Communication and education - how do we make it relevant to the people in Bogotá 
or São Paulo? How do we value this body of knowledge go back into society? 
How were people distributed in the Amazon? can this argue towards its land use and 
inhabitation. 
It was believed that this research would help to see how climate would respond in 
future. 
 
TECHNICAL/SCIENTIFIC 
Matching and correspondence between the data obtained by different techniques 
Other species rather than maize and manioc (especially low nutrient requirements) 
may have similar adaptations and be worth investigating. 
Identify impact of cultivated plants in the environment (not only humans). 
Extrapolation of data found by different techniques (drones & satellites) and how to 
relate to satellite imagery. 
Is possible that the environment that we look at gives part of the solutions to the 
investigation. 
How can the sites be identified inside the forest. 
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a. For each, identify ways in which at least 3 or more disciplines could contribute 

 
1. Ecology 
2. Genomics 
3. Archaeology and paleontology 
4. Botany 
5. drones & satellite imagery 

 
b. What are the stakeholders or research users would you like to involve, benefit 

or both? 
These issues concern everyone - improvement from this research would help to 
see how climate would respond in future 
Likewise the temporary scale may benefit to understand and project climate change 
effects. 
Scaling is also important for climate change as we are working at a broad scale but 
the small detail of fringes and finer grain can benefit from these studies. 
Specific groups to benefit 

• Indigenous communities 

• research institutes 

• NGOs that deal with environment 

• Children, young population 
Specific groups to involve 

• federal governments 

• research institutes 

• food industry – land use change 

• energy companies (shell, bp) 

• timber industries 

• media companies 

• NGOs that deal with environment 

• School education, informal education 
Students and scholars. Lessons to be learned by civilization crashes in the past. 
Indigenous groups as a stakeholder, the research could bring an impact on 
empowering them onto their lands. 
 
 
Theme 2: Biodiversity and ecosystem services 
 
Group a 
 
Antje Ahrends, Dolors Armenteras, George Brown, Adrian Bunker (recorder), Fábio 
Freitas, Rogério Gribel, Ali Hussain, Frank Mayle, Cesar Murad, Ximena Tagle 
 
Challenges 
 
To provide timely, spatially and temporally relevant data (we have a lack of 
knowledge) 
 

• To identify what ecosystem services are important and relevant 
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• The integration of ecosystems data 
• To use remote sensing approaches on a relevant spatial scale. e.g. 

Spectroplots 
• Landuse and maintenance – how do we measure the level of degredation 
• Long-term management of plots (for monitoring and early warning), for 

instance the Páramos 
• Approaches that identify potential tipping points and resilience to disturbance - 

how would species respond to climate change 
• Communication, planning and forewarning system of deforrestation - early 

warning systems 
• How to value the ecosystem service 
• Policy challenges 
• Developing an educating initiative to communicate conservation value, close 

the knowledge gap and ensure the continuation of the program 
 
 
Subjects that were also discussed 
Measuring biodiversity using eDNA and taxonomy solutions 
Megadata processing and distribution 
Learning from the approach of other countries 
Making the distinction between natural capital and services 
Hydrodynamics 
Pollination services by bees and its economical contribution 
Measuring processes 
 
 
Group b 
 
José  Bedano, Javier Guerra, Peter Kille (recorder), Eve Lucas, Marcelo Moro, 
Marcus Oliveira, Jean Ometto, James Richardson, Simone Vieira, Amy Woodget 
 
Challenges: 
 

1. Awareness and communication of ‘value’ of biodiversity to the general 
public/stake holders 

Identifying/measuring value beyond commercial (economic) value i.e. ‘provision of 
clean water’  
 How do you measure/quantify ES. 
Linking cause and effect to stakeholder. Short and long term. Direct and indirect 
linkages. Identification of local ‘cause and effect’ relationships. 
 Change perception of ‘enemies’ of development. 
 What we could loose / what can we gain. 
 Recognise the $61 Billion value of agricultural exploitation of the amazon. 
 Necessity for pollinators as an exemplar of requirement for agriculture. 
 

2. Understanding the process that links diversity that allow ecosystems resilient 
  

3. Incentives to protect biodiversity 
  

4. Data storage and sharing (meta data) 
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Open Data cubes (CEOS Data Cube) / Swiss Data Cube (SDC) 
 Essential for research 
  
 
Disciplines 
1. NGOs, lobby urban planners, ecologist, economists, modellers,  
2. Ecologists / remote sensing 
3. Economists / social scientists 
4.  Computer /data scientist - All disciplines and international ‘groups’ OECD/IC 
 
End users/Stake holders 
How do you engage/represent stake holders into the programs 
Involvement of stake holders from start 
Energy sector  
Agriculture sector (CNA) 
Aquaculture. 
Educators. 
Consumers & food industry (supermarket) 
 
 
 
Group c 
 
Robin Allaby, Dalva Matos, Justin Moat, Rafael Montiel, Hugh Mortimer, Clara Pena-
Venegas, Sanna Saunaluoma, Peter Toledo, Thais Vasconcelos, Daniela Zappi 
(recorder) 
 
What is the meaning of ecosystem services – is a very anthropocentric concept that 
helps us to convey to society the value of natural environments. 

a. Identify at least 3 challenges or research questions relating to the theme of 
impacts of human history on contemporary ecosystems 

Highlights 
Does knowing the biodiversity we have contribute to sustainability? 
How can we value biodiversity? Floresta em pé, wild specimens as a stock against 
disease, medicinal plants, water & water tax, fishery, hunting, wellbeing from nature.  
Can we use direct and indirect values to measure ecosystem services? We did 
discuss the counter effective value for species, genome and information – new laws 
for biodiversity. 50 thousand real fine per species.  We looked into questions like 
how much are we willing to pay for a landscape? 
How to undertake the huge task of valuing biodiversity without integration of scientific 
community, agencies, population?  
What is the contribution of biodiversity towards scenarios of climate change? 
How does biodiversity affect negatively the density of disease vectors? 
What is the contribution of remote sensing and spectrometry in the monitoring and 
measuring impact in this context?  
Subjectivity of ecosystem value, it is has non linear factor. The impact of the change 
in climate on species can create a domino effect and its predictability is very hard. It 
may be easier to track monetarily the link to the insurance companies (small farmers, 
natural disaster) because they have invested interests into these enterprises. 

b. For each, identify ways in which at least 3 or more disciplines could contribute 
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1. Ecology (esp. landscape ecology) 
2. Hydrology 
3. Genomics 
4. Botany 
5. remote sensing 
6. spectrometry 
7. epidemiology, medicine 
8. climatology 
9. economy 
10. sociology 

 
c. What are the stakeholders or research users would you like to involve, benefit 

or both? 
Stakeholders 

1. Society, population, school children 
2. Farming communities 
3. Academics 
4. Insurance companies 
5. Public health 

Research users 
1. NGOs, social organisations 
2. Institutions (MMA, MCTI, IBGE) 
3. International organizations that influence governments 
4. Government 
5. WHO 
6. pharmaceuticals 
7. Educational system 

  
 
 
Theme 3: Potential of technology 
 
Plenary discussion at Serro do Mar 
 
Two emergent conclusions 

• Reference libraries and associated metadata are urgently needed to inform 
and enhance conclusions from remote sensing. 

• There is demand for expanding the scope of remote sensing to below-ground.  
Current possibilities to explore might include ground-penetrating radar 
(currently low resolution) and some form of NMR. 
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Theme 4 – Contemporary human interaction with the environment 
 
 
Group 1 
 
Antje Ahrends, Robin Allaby (recorder), Dolors Armenteras, José Bedano, George 
Brown, Rogério Gribel, Javier Guerra, Justin Moat, Simone Vieira 
 
Contemporary human interaction with the environment 
 

1. 3 challenges/research questions 
2. Disciplines thatcontribute a solutions 
3. What stake holders 

 
1. Main challenge to put social science with hard science to understand processes. 
 
The fires on borders – why don’t countries work together? In truth they have done 
through some initiatives, e.g. Peru and Bolivia together monitoring, proposing 
models to find future risk of fire. Smoke is a trans-boundary problem, e.g. airports. 
Colombia and Ecuador in particular haven’t paid much attention to fire in the past. 
Fires have become more intense and extensive. Fires have occurred because of 
human factors, political and economic reasons – complicated politics (e.g. guerilla 
peace agreement in Colombia, not all guerillas agreed – actively encouraging people 
to deforest).  
 
Yesterday, discussions: how do we reach out/sell our science? Impact key – some 
things sell more easily. Need to find processes and problems that have a human 
story – reach the humans. What are the main things that affect people 
INDIVIDUALLY not the population.  Dolores has been on TV twice, because of fire 
news stories. Tiny fires!  
 
Need to explore ethical issues – living on one planet, sharing with species, need to 
care for environment etc. If we are restricted to practical things that affect individuals, 
will not reach the real solutions needed. 
 
People want to have the cute species nearby, monkeys next door, people care about 
that. When people come from the south in Brazil to Amazon and clear area, people 
don’t like this. The argument against is that individuals have no other economic 
alternative (they need the money directly).   
 
We need social scientist to work with us to understand  
 
Production chain impact people need to be aware of what consequences of 
products. Ecosystem services need to have value. Can use similar algorithms as 
insurance companies’ risk. 
 
Viralize information through mobile phones (apps) to reach people. Some famous 
person/local guru adopts it and spreads to community. Football players? Shakira.  
 
Early warning systems not working.  
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Cross boundary problems – models to formalize, issues may change from one 
country to another. Dolores can predict deforestation from fire in Colombia, in Brazil 
fire is decoupled from deforestation. Different stages of development. Needs a 
different policy in Brazil relative to Colombia. 
How to translate science to influential people…. 
 
Heterogeneity of rates of change on the ground, and the pace at which science 
changes and with which policies changes are all different. How to cope with these 
different temporal scales of change? 
 
How do we as scientists, how to we get our science up to politicians – speak the 
same language as politicians. Gringos are bio-pirates. 
 
Problems of domesticate consumption. 
 
More technical challenges – re-establishing the function of ES- to understand the 
value of the species, which requires mapping of diversity on a large scale. 
 
One land use change has occurred, if not reverse, how to maximize new use with 
services on the environment (not just local farmer got rich) 
 
One of the goals in Brazil to plant 12 M Ha of forest – where to do it, what species to 
use to maximize services to direct. Maybe e.g. if there is a hydrological cycle aspect 
that one should take into account.  
 
The cost of replanting balanced against benefits of deforestation possibly shows it’s 
a nonsense to do in the first place. Just to recover the natural ecosystem is just a 
dream? Scientists dreamers…. Still losing.  
 
Need to balance loss of ES against restoration of ES.  
 
Selective regeneration of politicians…..  
 
New bioprotective laws demonstrate the lack of communication between scientists 
and decision makers. 
 
Can make stakeholder engagement a priori submission of grants a prerequisite. 
Stakeholder may well be interested at a different scale of time – they want next year 
prediction, not next 50 years 
 
Challenges: 

1. Transnational co-operation 
2. Social and economic co-operation. Main challenge to put social science with 

hard science to understand processes--- How to translate science to 
influential people 

3. Political co-operation 
4. To understand the function of ES- to understand the value of the species, 

which requires mapping of diversity on a large scale 
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2. Disciplines to contribute 
Social sciences (strong group in Minas Gerais, Luiz mentioned do analysis on 
socioeconomic factors We need social scientist to work with us to understand), 
scenario building. 
 
3. Stakeholders same as usual – politicians, farmers on the ground. Problem is that 
stakeholders never involved from the start 
 
 
 
 
Group 2 
 
Fábio Freitas, Ali Hussain, Peter Kille (recorder), Dalva Matos, Frank Mayle, Marcelo 
Moro, Cesar Murad, Jean Ometto, Ximena Tagle, Thais Vasconcelos 
 
Challenges: 
 

1. Find tipping point in environmental impact 
Defining ecosystem services that need to be protected 
 
 

2. How do we communication of scientific rational underlying to research?  
 Involve/engage ‘stake holder’ populations in research 
Mapping natural heritage  
Communication ‘direct’ relevance to people 
Using ‘water’ availability to built-up area to illustrate the example 
 

3. How to better quantify / monitor how we are exploiting land 
 Integration between data types from different  
 Calibration / validation of tools 
 Early warning systems 
 ‘Mapping the biomes’ 
 
Land ownership and long term stewardship 
Positive impacts 
 
Disciplines 
Geographers 
Social Sciences (anthropologist) 
Science communicators: ‘Marketing’ / celebrities / media 
Data sciences 
Remote sensors / ecologists 
Climate scientists 
Legal profession – land use  
 
Engagement 
Indigenous peoples 
Small land users / rural communities 
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Middle class / political elite to engender political change 
Industry (insurance companies) 
Academia 
Educators 
State institutions (EMBRAPA, IMPE, …..IMPA) 
 
Citizen science – votary system (for report road kill) / apps like -  Ebird / mobile 
phone apps. 
 
 
 
 
Group 3 
 
Adrian Bunker, Eve Lucas, Rafael Montiel, Hugh Mortimer, Marcus Oliveira, Clara 
Pena-Venegas, James Richardson, Sanna Saunaluoma, Peter Toledo, Amy 
Woodget, Daniela Zappi (recorder) 
 

c. Identify at least 3 challenges or research questions relating to the theme of 
impacts of human history on contemporary ecosystems 

Highlights 
A. Science needs to REACH OUT 

Information does not reach the people who are not scientists unless we use the 
correct tools. 
It appears that education is not enough to face current challenges (plastics, 
environmental degradation, water and other pollution) as it seems to be important to 
change the forces in order to influence how people behave and interact. 
Films and other media seem to be much more able to carry messages than 
ourselves. How if we used public academic spaces (botanic gardens, museums, 
university halls) to reach out for people, i.e. music. 

B. POLITICS X SCIENTIFIC AGENDAS 
Power struggle between a small scientific community that apparently is not able to 
change a very potent agenda. What is our responsibility as scientists? 
To convince politicians, marketing, health and law professionals to commit to these 
long term objectives in an environment where the pace of change is enormously fast 
in comparison with the speed of our work. Current political unpredictability is 
correlated with negative impacts onto the environment. 

C. MONITORING COMPLEX EVENTS 
To ensure measurement accuracy and reliability of environmental degradation 
(biomass, water quality, fires, deforestation, loss of biodiversity).  
Monitoring stress in ecosystems – like a scan of the environment – could be likened 
and linked with a stress or health scan of the population. Concerns with food 
production and more sustainable ways to produce it, monitoring land use and 
agricultural. 
 
TECHNICAL/SCIENTIFIC 
 

d. For each, identify ways in which at least 3 or more disciplines could contribute 
 

6. Marketing 
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7. Economics 
8. Communicators (science and otherwise) 
9. Education 
10. Ecology 
11. Anthropology 
12. Biology 
13. Baseline inventory scientists 
14. Medical (including psychologists) 

 
 

e. What are the stakeholders or research users would you like to involve, benefit 
or both? 

These issues concern everyone –  
 
Specific groups to benefit, involve, contribute 

1. Society 
2. Financial market 
3.  World bank 
4. Trading system using the value of biodiversity as a commodity 
5. Insurance companies 

 
 
 
 
 
Final Session – Development of Research Agendas 
 
Group a 
 
Antje Ahrends, Dolors Armenteras, George Brown (recorder), Adrian Bunker, Fábio 
Freitas, Rogério Gribel, Ali Hussain, Frank Mayle, Cesar Murad, Ximena Tagle 
 
Project ideas: 

1. Biodiversity and deforestation links to epidemiology (Human health and plant 
health – crops vs. Malaria); plant health may be able to be monitored by 
remote sensing but probably not malaria; 

2. Deforestation and human conflict (Violence) and the reasons for this? What 
are the links? (e.g., Colombia and guerrillas or mining, Brazilian hydroelectric 
plants and mining 

3. Deforestation and (Poverty) 
4. Ecosystem services associated with Deforestation:  

a. Human and plant health (e.g. crop diseases) 
b. Water cycle 
c. Biodiversity 
d. Beneficiaries (who are the winners and the losers of deforestation?) 

 
Issues to consider for the grant: 

1. Important issue governing the main goals for the research… The so what 
question? How is the science going to reach the policy and the people? 
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2. The stakeholders or end beneficiaries defined by funding source requirements 
as well; e.g., GCRF vs. other funding bodies (does it need to be ODA 
compliant?) 

3. Sustainable land use as a theme for the project: e.g., land use change (LUC) 
and the major commodities that drive that (study the causes) and who are the 
losers and winners and how to avoid or manage the landscape in order to 
reduce negative impacts of BD loss and LUC, and offer options to promote 
conservation.  

4. The choice of the land uses is highly dependent on where we do the work: 
e.g., Brazil vs. Colombia, vs. Peru… and also the scale of the project… at 
what extent are we going to work… case studies, large areas or small areas 
with plots? 

For instance in Brazil the large-scale crops (soybean) or cattle ranching could be 
compared with the lower-impact land uses (agroforestry); and what are the values of 
these land uses… economically for the local land user? 

5. Another important issue or driver needs to be considered: Climate change 
interaction with Deforestation (i.e., Climate change as a driver for some of the 
same processes associated with deforestation) 

 
Project theme/title:  
Remote sensing for detecting, inventorying and forecasting impacts of LUC on 
biodiversity and ES in Amazonia. 
(Inventorying includes checking what the different LUS are and impacts of changes 
in order to forecast) 
Mode of action: Mapping/making grid of Amazonia… getting main hydrologic, 
vegetation and geologic features with LU systems, measuring BD and ES and then 
making predictions of impacts (short & long term) 
Main LUs to measure/select/study: pastures (cattle ranching), wood extraction, land 
speculation, mining, oil/gas, oil palm, annual crops (soya in Bolivia and Brazil), 
hydroelectric dams 
Possibility… use monitoring systems already in place: Acre, Madre de Dios, Pando 
(Bolivia) and Colombia? LUC, & cover measurements already being done by 
governments (agreement) in order to reduce disasters from extreme events and 
deforestation 
 
Questions: 

1. What level of ES delivery across different LU configurations across 
Amazonia? (short-term, present impacts…) 

a. How is BD associated with ES across these LUs? 
b. How much are ES compromised by level of BD in these LUs? 
c. What is the social and economic value of these ES? 

2. How are climate and land use change related to ES in Amazonia? (IPCC 
scenarios); at different temporal and spatial scales? (dynamic, future 
impacts…, long term) 

e.g., we want data from the wider scale LUs but also from more local and regional 
impacts such as fire in Orinoquia 
e.g., getting early warning systems for rapid LUC consequences? 
ES to consider: water availability/hydrology, carbon stocks and sequestration, 
pollination, production (crop, cattle), biodiversity (non-timber products included) 
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Work packages (what data to gather); methods to get the stuff done 
1. Measuring and valuing ES, BD 
2. Predictions 
3. Socio-economic (valuation of ES and identifying beneficiaries and losers); 

tradeoffs between values of ES 
4. Reach-out to stakeholders, including Policy-Science interface 

 
Scientific fields/specialists to be involved: hydrologists, remote sensing, ecologists, 
para-taxonomists, agronomists, foresters, economists, modelers, mathematicians, 
statisticians, social scientists, journalists, policy makers, local NGOs, farmer 
cooperatives 
 
 
 
Group b 
 
José Bedano, Javier Guerra, Peter Kille, Eve Lucas, Marcelo Moro, Marcus Oliveira, 
Jean Ometto, James Richardson, Simone Vieira, Amy Woodget 
 
 
 
 
Group c 
 
Robin Allaby, Dalva Matos, Justin Moat, Rafael Montiel, Hugh Mortimer, Clara Pena-
Venegas, Sanna Saunaluoma, Peter Toledo, Thais Vasconcelos, Daniela Zappi 
(recorder) 
 
Bridging the temporal scales, learning from the past.  
Objective: to identify centers of diversity (genetic, taxonomic) and how they moved 
along time, and how we can use climatic projections to build a more sustainable 
environment 
Three measurable points in time and how they influenced the dynamic of a system – 
historical connections.   
Modern timescale (disease spread) 
Future through modelling 
Perform a genetic survey of how the diversity is maintained in a centre of diversity 
 
b. What major questions of your research? 
Are we living in a different dynamic system? How resilient is the Holocene? Have we 
reached a tipping point?  
How will the future ecosystem landscape drive human migration? 
Were the extant centres of diversity in the same place over time or did they move? 
Can we provide predictions of events (e.g. diseases) by correlating environmental 
and biological variables over time? 
Can we predict what would we better to conserve? Is it a priority to conserve the 
ecosystem, the dominant species or the endemic ones? 
Can we create a system to measure the ecosystem services?  

• Can we identify the types of benefits from them that will support the future of 
humans on earth?  
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• Can we identify key species within this context?  

• How can we use this information to live a more sustainable existence? 
 
 
c. What types of data would you need to gather? Which techniques and 
methods might you use? 
Choose study areas and then measure metrics that will help us answering 
question 

1. all plant diversity 
2. functionally important plants (domesticated plants) 
3. earthworms and other zoological groups 
4. soil micro-organisms 
5. human data 
6. ecosystem data 
7. climate 
8. geology and hydrology 
9. socio-economic data 
10. computer gaming specialists 

 
population genetics, palynology, palaeontology, imaging techniques, computer game 
development would be a way to link up our data 
  
d. What types of expertise do you want to have on your team? 
Remote sensing specialists to use satellite and lidar 
Biologists (Botanists, Zoologists, geneticists and OMICs people) 
Soil scientists 
Archaeologists 
Economists and policy makers 
 
e. Identify stakeholders users and benefits this research project could provide 
to them? 
Population of the Amazon 
Local farmers 
General public 
Local governments 
Health specialists 
Food and other industries that use raw materials 
Plant health specialists and plant users 
Academics 
Educators 
 
  
 
 
 
 


