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Humboldt as a pioneer of global science

→ Alexander von Humboldt developed a unified vision for the environmental sciences

that integrated the traditional disciplines of botany, zoology, physics and astronomy

with the emerging fields of ecology, climatology, geology, geography, anthropology

and economics.

→ His work launched a distinctly Humboldtian style of science, comprising vast

numbers of spatially and temporally referenced observations of environmental

variables and cultural practices.



Humboldt as a pioneer of global science

→ Collectively, these observations could reveal spatial and temporal patterns that

would in turn reveal important underlying physical and biological processes and

relationships.

→ Careful observation of nature, together with extensive travel and the set up of

collaborations with multiple scientists across the world were landmark characteristics

of Humboldt´s work.



Why is important to follow Humboldt steps today?

→ Major environmental issues we are facing, such as climate change,

biodiversity/habitat loss and land degradation, affect all countries and require the

development of global approaches and the establishment of international collaboration

to understand and tackle them.

→ A Humboldtian approach to the study of the environmental issues and their

ecological consequences is not only very timely but also urgently needed.



Studying the ecology of global drylands and their 

response to climate change





→ Drylands are a key terrestrial biome, as they cover 45% of terrestrial surface and

are the home of 40% of global population.

Prăvălie. 2016. Earth-Sci. Rev. 161: 259-278

Why studying the ecology of global drylands?



→ Dryland area, projected under representative concentration pathways RCP8.5

and RCP4.5, will increase by 23% and 11%, respectively, relative to 1961–1990

baseline.

Huang, J. et al. 2016. Nature Clim Change 6, 166–171

Why studying the ecology of global drylands?



The BIOCOM global network (2006-2016)

MAIN OBJECTIVE: Evaluate the relationships between abiotic factors, ecosystem

structure and functioning in global drylands
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Global change drivers

• Climate change
• Nitrogen deposition
• Land cover change
• Increasing grazing pressure

Maestre et al. 2016. Ann Rev Ecol Evol System 47: 215-237



The BIOCOM global network (2006-2016)

→ 236 dryland ecosystems from six continents (19 countries). More than 60 scientists

from 30 research groups involved.

→ Vegetation data from 944 transects and 18800 1.5 x 1.5 m quadrats, > 3000 soil

samples analyzed (18 variables per sample) using standardized protocols

→ Primary productivity (using remote sensing) and multiple soil variables related to C,

N and P cycling (“functions”)

→ Soil microbial communities (Bacteria, Fungi and Cercozoa) characterized using

molecular approaches (qPCR and Miseq) in 80 sites



Maestre et al. 2012. Phil Trans R Soc B 367: 3062-3075

We captured the wide variety of vegetation found in global drylands



→ 2005-2007: Testing of protocols and establishment of field sites in Spain. Funding

from the Spanish Ministry of Education and Science (14000 €) and Comunidad de

Madrid (30000 €)

→ 2007-2010: Expanding the network to Latin America. Funding by CYTED (136000

€)

→ 2010-2016: Making the network global. Funding by an ERC Starting Grant

(1460000 €)

Development of the BIOCOM network



→ Provided multiple and novel insights on the ecology of global drylands and their

potential responses to climate change. > 40 scientific articles have been published

→ Contributed to the capacity building of many groups in developing countries

→ Promoted multiple local and regional scientific collaborations

→ Supported the careers of >20 PhD and postdoc researchers

→ Raised the scientific profile of dryland research and researchers

Output of the BIOCOM network



Changes in ecosystem structure along aridity and 

grazing gradients in global drylands: The BIODESERT 

network

Want  to follow Humboldt´s footsteps?

10 simple rules for setting up a global network



1. Define a clear research question that can be addressed using a simple

protocol

3. Plan ahead carefully: a global network requires your full attention and

dedication to be successful

2. Have bullet-proof, tested, protocols

4. Form a team with clear task division

Ten simple rules to set up a global network

5. Be responsive to build trustful relationships



6. Form scientific advisory and conflict resolution boards

8. Foster active engagement within and beyond the network

7. Develop clear policies about the use of network resources and the

publication of results

9. Be truly global: target traditionally understudied regions and promote the

participation of scientists from developing countries

Ten simple rules to set up a global network

10. Be aware of legal issues





http://maestrelab.com

@ftmaestre

@maestrelab

Thank you!


