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The Anthropogenic Biosphere
P = Population density
T = Land use     

Ecosystems = f(P,T)Anthropogenic Biomes (Anthromes)
Ellis et al. 2010

Anthromes (Anthropogenic Biomes)



Anthropocene

Earth System “Human Systems”

Climate Systems

anthroecology.org



Fires and Deforestation on 
the Amazon Frontier, 
Rondonia, Brazil
May 28, 2009

Anthropocene : Recent



Geogplyphs >0.7 ka
Rondonia, Brazil

Anthropocene : Archaeology
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The Ruddiman Hypothesis: Early farmers deforested the Earth

Early Land Use: Global Climate Change
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Conserving Biodiversity in an Anthropogenic Biosphere

ASI + ASL: Vascular Plants

Erle Ellis, Holger Kreft, and Erica Antill (2012)
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Evolution of Sociocultural Niche Construction

Ellis, EC 2015. Ecology in an Anthropogenic Biosphere. Ecological Monographs 85(3):287–331anthroecology.org
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Long-Term Global Changes in Societal Scale and Biosphere Transformation

anthroecology.org



The Anthropocene is Diachronous

Ellis et al. 2016
Nature 540:192-193

Sociocultural Change drives Environmental Change
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HYDE Model
Land use per capita 
  Is stable over time

KK10 Model
Land use per capita 
intensifies over time
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A Tale of Two Planets: Two different models of global land use history

Ellis et al. 2013 PNAS
Used Planet: A Global History
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Carbon Release from Agricultural Land Use
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Mann, C 2008 Science
321:1148



Can the Anthropocene be Dated Empirically?

Ellis et al. 2013. ElementaBy Jed Kaplan



Geographic Bias 
in Site Selection

Overcoming



From Local Studies to Global Knowledge

The Challenge: 
Can biased sampling yield
statistically robust global knowledge?

What is the Global Context 
of Local Sites?

Are there Sampling Biases?   
How to correct them?

Land System Science



globe.umbc.edu

Online Tools for Global Synthesis of Local Knowledge

G L O B A L  C O L L A B O R A T I O N  E N G I N E

Cyber-Enabled Discovery & Innovation
NSF #1125210: 2011 – 2016 ($1.9M)



10 Time Slices, 10,000 BP to 1850
146 Global Analytical Units 
255 Contributing Archaeologists
Contributions solicited May to June 2018
120 Authors

A Global Assessment of Archaeological Land Use Knowledge
“Massively Collaborative” Global Assessment of Regional Land Use for 10 Time Slices

Lucas Stephens,
Dorian Fuller,
Torben Rick,
Nicole Boivin,
Nick Gauthier
Andrea Kay
Ben Marwick…. many more
Erle Ellis

http://globe.umbc.edu/archaeoglobe/
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A Global Assessment of Archaeological Land Use Knowledge
An Online Regional Land Use Survey for 10 Time Slices

Stephens et al. (2019)

http://globe.umbc.edu/archaeoglobe/



https://dataverse.harvard.edu/dataverse/ArchaeoGLOBE
#OPENDATA   #OPENSCIENCE

http://globe.umbc.edu/archaeoglobe/



Fig. 1 Archaeological knowledge contributions.

Stephens et al. Science 2019;365:897-902



Fig. 2 Archaeological expertise, data quality & published excavations.

Stephens et al. Science 2019;365:897-902



Stephens et al. Science 2019;365:897-902

Fig. 3 Summary of global land-use trends.



Fig. 4 Regional onsets of land-use categories and decline of foraging.

Stephens et al. Science 2019;365:897-902



Fig. 5 Comparisons of agricultural onset in ArchaeoGLOBE vs HYDE.

Stephens et al. Science 2019;365:897-902

69 of 130 ArchaeoGLOBE
onsets were earlier, in 
regions encompassing 54% 
of global crop area at 2000 
CE



Stephens et al. 2019 
Science 365:897-902 

Animation by Nicolas Gauthier



Stephens et al. 2019 
Science 365:897-902 

Animation by Nicolas Gauthier



https://warrencoppard.com/2019/05/02/land-management-the-right-way/



Global Assessment of 
Archaeological Land Use Knowledge

Stephens et al. in reviewhttp://globe.umbc.edu/archaeoglobe/

Archaeologists confirm early global onset 
of intensely transformative land use.

What’s Next?

A Global Assessment of Fire Management Regimes?

Seek Funding to build a Collaborative 
Global Land Use Mapping Cyberinfrastructure?

….





Ellis, Fuller, 
Kaplan & Lutters. 
2013. Elementa

Collaborative Cyberinfrastructure for Anthropocene Dating
A Global Archaeology of the Anthropocene



2050?

Global 
land

Seminatural

What kind of biosphere do “we” want in 2050?

Anthrome Change Scenarios

Earth Stewardship

anthroecology.org



protectedplanet.netWDPA dataset June 2017

Protected Lands | 2017 





Sharing Earth’s Land: Nature Only vs. Shared Landscapes

Ellis and Mehrabi (2019). Half Earth: Promises, Pitfalls, and Prospects of Dedicating Half of Earth’s Land to Conservation
Current Opinion in Environmental Sustainability 38:22-30



Locke et al. 2019. Three global conditions for biodiversity conservation and sustainable use: 
an implementation framework. National Science Review (accepted).

Three Global Conditions
for biodiversity conservation & sustainable use



Garnett et al. 2018. Nature Sustainability 1:369-374.



Global Safety Net
Computationally Optimized
Conservation Reserve Design

http://www.csrwire.com/press_releases/40541-Biologists-and-Computer-Scientists-Team-up-to-Map-a-Global-Safety-Net-for-the-Planet





Burning for Hunting/Foraging

Ellis et al. 2013 PNAS

Dietary Broadening

Food Processing

Land Use Intensification by Hunter-Gatherers

Propagating 
Favored 
Species

Pre-Agricultural Proto-Agricultural

Adaptive technologies to sustain growing populations on limited land

Pleistocene >>> Holocene

Domestication



Increasing population density drives intensification of land use
Ester Boserup (1965)

Foraging Long 
Fallow

Short 
Fallow

Annual
cropping Multicropping

ha/person 2 - 6                1 - 2 0.3 – 0.6 0.05 - 0.3  

Cropping cycle   1:20 - 1:7 1:7 - 1:3 1:2 - 1:1 2:1 - 5:1
(crops:years)

Population density <15 5 – 65 65 - 250 >250
(persons/km2)

Robert Netting (1993) Smallholders, Householders

Land Use Intensification



anthroecology.org

In the Anthropocene,
ecological change is social change,
and social change is cultural change.

Anthropocene

Earth System



Ecology in an Anthropogenic Biosphere

anthroecology.org

Social Change > Ecological Change


