
An example of Brazilian-German cooperation in 
science



Tall tower construction financed 
by bilateral agreement in 2009. 
Statement of bilateral support for 
ATTO science renewed in 2023.

ATTO is one of the five largest 
science infrastructure projects in 
Brazil

Susan Trumbore – Germany (MPI-BGC)
Carlos Alberto Quesada – Brasil (INPA)

Leadership

What is ATTO?



ATTO is located ~150 km northeast of Manaus (upwind, minimal pollution)
In the Uatumã Sustainable Development Reserve (minimal forest disturbance)

Where is ATTO?



 How do intact rainforest, atmosphere and climate influence each 
other?

How are those interactions affected by climate change and weather 
extremes?

  
And what does this mean for the future of Amazon forests?

Overarching questions

Why a tall tower?  Provides a platform for continuous observations that allow us 
to deduce the influence of the forest on the atmosphere over regions of several 

hundred kilometers upwind (and even further)



ATTO is not just a tall tower
• 3 smaller towers to study local forest-atmosphere 

processes
• ’Campina’ site for characterizing local atmosphere
• Forest plots to study dynamics of different 

vegetation/ecosystem  types
• Drones + Lidar to connect to satellite remote 

sensing
• Field camp and laboratories



Four main research 
themes

Regional 
greenhouse gas 

balance

Physical climate: 
energy, water, 

and air exchange 

Aerosols, 
atmospheric 

chemistry and 
clouds 

Ecosystem 
processes and 

the role of 
biodiversity

Simultaneous investigations at the same place



How does the forest make its own rain?

Spores and pollen - primary aerosols

Long distance transport of 
particles
e.g. smoke and dust from Africa
Organic gases emitted by plants 
and soils get oxidized in the 
atmosphere and form coatings or 
small aerosols

Rain requires: water, 
particles (aerosols) and 
the right thermodynamic

conditions



How are processes changing?

Photo:  
Sebastian 
Brill



Other major synthetic goals

What determines the carbon balance of intact forests, 
especially during extreme drought/wet years?

Why is methane increasing more rapidly and what is the role 
of tropical wetlands?

How does the diversity of ecosystems and species influence 
their response to extreme events?

How have damaging storms increased in the last decades 
and will they continue into the future?



ATTO is people

2024 annual workshop at 
INPA

~ 200 people on the Expedition License

Since 2018, 75 students (39 PhDs and 36 
Masters) have been or are being trained 
as part of the project

Regular exchanges of scientists between 
Germany and Brazil Camp 

personnel





Outreach and Education

ATTO Summer School

Local teachers visit ATTO
Volunteers visit local schools

Bi-weekly ATTO Seminar (on line) to 
connect our researchers and invite new 
people



Camp 
personnel

Thanks for your 
attention



Coordination:

Financing Bodies:
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