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Proposed main scientific and societal 
challenges in the field of biodiversity 

research

• Biodiversity discovery and species identification.  

• Functioning of ecosystems and the delivery of 
ecosystem services.

• Understanding of global & climate change, its 
impact and what predictive methods to be used.

• Reaching sustainable socio-ecological systems 
including nature conservation and ecosystem 
service delivery



Questions to be answered

• What are the biggest challenges biodiversity 
research faces? Are the proposed challenges 
similar for Biota and Nature4life?

• What knowledge gaps exist?

• Which research areas / disciplines should be 
involved? 

• With which organisations or institutes would 
we need to cooperate? 



Collaboration

• One initial project

• Bringing together Dutch and
Brazilian knowlegde

• Bridging challenges

• Societal impact

Reforestation: Restoration of 
Ecosystems and ecosystem 
function
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Hans ter Steege

Truly big…
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A “small” sample of that forest



And ‘few’ collections



How many trees?

394,085,766,065



Trivial?

15 billion trees are cut down each year

46% lost since the start of human civilization

425,000,000,0003,040,000,000,000



Some of the common species

ter Steege et al.  Science 2013 
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Stem density * fract = population

* =N

ter Steege et al.  Science 2013 
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Hans ter Steege

Species richness 
of the Amazon

Amazon Hyper-dominants
Just 227 species make 
up 50% of all individuals
in the Amazon

62% of all species are expected to 
have populations under a million individuals 
and are equivalent to 0.12% of all trees in the  
Amazon

Close to 6000 species are expected 
to have populations < 1000

Fig 2. 

Very few species dominate the Amazon

ter Steege et al.  Science 2013 
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Amazon vs Atlantic forest

Brazilian Landscape by Frans Jansz. Post  
(1652). Rijksmuseum, Amsterdam.



Amazon vs Atlantic forest

Amazonia is still largely under-collected  except 
perhaps for the Guianas. In Brazil most research 
is concentrated in the southeast and south, 
which have 59 of the 92 Brazilian herbaria and 
67% of all Brazilian collections. Brazilian 
Amazonia, while covering half of Brazil, has just 
five registered herbaria containing just 11% of 
the botanical collections. 



Amazon vs Atlantic forest

Also, current systematic research focuses on 
non-Amazonian areas. Of the 2875 new Brazilian 
angiosperm species described from 1990 to 
2006, only 20% were Amazonian. While close to 
50% of the new species occurring outside 
Amazonia were described by Brazilian 
researchers, the figure for Amazonian species 
was only 20%. Just 0.9% of research funding 
from the Brazilian government between 1997 
and 2002 was dedicated to Amazonia.



Amazon vs Atlantic forest

• The Atlantic Rainforest may be the best 
investigated rain forest in the world…

• Accessible, many institutions, people, funds

• Yet as for the Amazon (in 2013), the number 
of trees, tree species and tree populations are 
unknown







Fragmentation, defaunation…



A functional analysis of the Atlantic Forest 
for successful reforestation and use



Objective 1

Learning from the past and linking to AFRP -
Answering the questions: What can we learn 
from other large scale restoration and 
reforestation programs; which conservation 
actions exist (in general but also in AF in 
particular), and how effective are they; If not 
effective, why not; what knowledge gaps need 
to be addressed?



Objective 2

Study of the diversity and community structure 
of AF – Answering the questions: how many tree 
species occur in the AF; how many tree species 
have been recorded to date; how are those 
species distributed across the area; in what 
forest types they are rare or common. 



Objective 3

Study of the AF carbon stocks - Answering the 
questions: what is the carbon stock of AF; how is 
carbon distributed across secondary and 
primary forest; how can carbon stocks be 
restored as quickly as possible using native AF 
species; what is the connection between carbon 
cycles in natural and secondary forest with 
species diversity? 



Objective 4

Study of the species interactions in AF - what 
are the interactions between dispersers and tree 
species; what role do dispersers play in the 
maintenance of forest diversity and structure; 
how are species interactions affected by nature 
fragmentation; what are the relationships 
between soil fungi and plants; how does this 
affect their functioning and possible 
reforestation; what species are best suited for 
reforestation?



Objective 5

• Study of the socioeconomic aspects of forest use 
reforestation and conservation of the AF –how can 
drivers for deforestation can be curbed towards 
reforestation initiatives; what is the main purpose of 
restoration and to what are we restoring; which 
ecosystems services are being used and need to be 
restored; what is the role of various coalitions of public 
and private actors and communities (Federal and State 
parks, international nature conservations NGOs, and 
local movements) in reforestation and conservation of 
the AF biome; how to engage these stakeholders? As 
the AF biome overlaps with the highly urbanised 
coastal area of Brazil, the integration of forest and 
biodiversity policy objectives in water, energy, and food 
security policy should be addressed.



Objective 6

• Extending the infrastructure – The envisaged 
joint research effort will lead to a surplus on 
knowledge, information and data, from different 
disciplines and perspectives on ecosystem 
research. This integrated approach is a challenge, 
but fundamental towards answering social 
challenges and essential to meet the Sustainable 
Development Goals. Different building blocks in 
this project and beyond should be linked in order 
to maximize the results and the long term 
effectiveness. 



In short

To understand the diversity, 
functioning, interrelationships, and 

social environment of the AF to 
protect and restore functional Atlantic 
forests that preserve biodiversity and 
provide important ecological services



important



Thank you


