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Anthropogenic Biomes (Anthromes)
Ellis et al. 2010 Ecosystems =f(BT)

P - Population density

The Anthropogenic Biosphere T = Land use
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Used Planet | The Ancient Anthropogenic Biosphere

Period of first = ;38000_ A BP Recovery Dense
Significant Use B 2000 - 5000 (% from peak use) Settlements
12000 - 3000 L] 1- 5% B AD 2000
11000 -2000 5-10%
[ 1 500-1000 [ 110-20%
[ 250-500 1 20-50%
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[ <100

Ellis et al. 2013 PNAS Ellis, EC 2015. Ecology in an Anthropogenic Biosphere. Ecological Monographs in press doi: 10.1890/14-2274.1



Early Land Use:

Biogeophysicalvbiogeochemical elfects mean - 0.73 (K)

He et al 2013 GRL



Conserving Biodiversity in an Anthropogenic Biosphere

Anthropogenic Changes in Plant Assemblages
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Anthropogenic Environmental Change

Evolution of Sociocultural Niche Construction
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Long-Term Global Changes in Societal Scale and Biosphere Transformation
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The Anthropocene is Diachronous
THE DEEP ROOTS OF THE ANTHROPOCENE nawure

Human societies began altering Earth long ago. Human social and cultural capacities to alter its environmental processes have
accumulated, scaled up and reinforced each other in complex and historically contingent ways. Defining an Anthropocene epoch should .

involve examining these transformative social-environmental changes, rather than solely focusing on globally instantaneous environmental EI I Is et al- 2016
transitions. ‘Golden spikes' mark stratigraphic boundaries of geological time periods; ‘7' highlight recent boundary proposals. Nature 540:192-193
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15,000 years ago 10,000 5,000 0

Present Day

Domesticated Crops
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A Tale of Two Planets: Two different models of global land use history

Period of first
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Anthropocene
Transition

Land use =
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Carbon Release from Agricultural Land Use
(6000 BP - )
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. Models bolster case for early human effect on greenhouse-gas
The 8,000-year-old climate puzzle .
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Can the Anthropocene be Dated Empirically?

cal. yr BP
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Land System Science GL®BE (A B:N:!?\/‘ &

From Local Studies to Global Knowledge

-t
A

What is the Global Context
of Local Sites?

Are there Sampling Biases? Y= SR R
How to correct them? e e

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




GL‘@BE GLOBAL COLLABORATION ENGINE

Online Tools for Global Synthesis of Local Knowledge
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Cyber-Enabled Discovery & Innovation
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Representativeness Analysis for a GLOBE Collection

View Collection Switch Collection AR & W | Zoom to Location |
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Cases found by searching for “deforestation” on March
21,2014
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Land Variable T
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Filters limit the land area used in analysis.
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| RunAnalysis || SaveAs.. |
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X2 Test The representativeness analysis compares observed data at your
. o 120 collection’s sites against the distribution of those data for the
Cases In Collection § 100 X (ess) 142502 global extent you have selected. Gaps between the two
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A Global Assessment of Archaeological Land Use Knowledge

“Massively Collaborative” Global Assessment of Regional Land Use for 10 Time Slices
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Lucas Stephens,
Dorian Fuller,
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A Global Assessment of Archaeological Land Use Knowledge
An Online Regional Land Use Survey for 10 Time Slices

Categories Prevalence

— 10,000 BP

Select Region

—  No Evidence || None

— 8000 BP

Extensive/ —  Minimal

6000 BP — .
Minimal L )
] 4000 BP \ a - Common
— Foraging/Hunting/

— 3000 BP Gathering/Fishing} \ p N
A ) N — Widespread

— 2000 BP | Extensive
— Agriculture
— 1000 BP
— | Intensive
— 1500 CE Agriculture
— 1750 CE
Stephens et al. (2019) | Pastoralism
The —
Dataverse’ — 1850 CE - / S .
Project Clence

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



The

Dataverse’

Project

C @ https;//dataverse.harvard.edu/dataverse/ArchaeoGLOBE

HARVARD

Dataverse

cHAEOG

iy

#OPENDATA #OPENSCIENCE

https://dataverse.harvard.edu/dataverse/ArchaeoGLOBE
¥ <OWEBED*KBOR -G

Search v About User Guide Support Sign Up Log In

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

ArchaeoGLOBE Dataverse (University of Maryland, Baltimore County) A massively collaborative assessment of global land use from 10,000bp to 1850

Harvard Dataverse > ArchaeoGLOBE Dataverse

Xi Contact (2 Share

The ArchaeoGlobe Project assessed archaeological knowledge on human land use across the globe over the past 10,000 years through the expert knowledge contributions of more
than 200 archaeologists provided through a questionnaire between May 18 and June 30, 2018. Regional land use across 146 regions was assessed at 10 distinct time points (10,000
bp, 8,000 bp, 6,000 bp, 4,000 bp, 3,000 bp, 2,000 bp, 1,000 bp, 1500 CE, 1750 CE, 1850 CE). Data were obtained for four land use categories: Foraging/hunting/gathering/fishing,
Extensive agriculture Intensive agriculture, and Pastoralism.

Search this dataverse...

4 % Dataverses (0)
v Datasets (3)
_ [ Files (54)
Publication Year

2019 (2)
2018 (1)

Subject
Earth and Environmental Sciences (3)
Social Sciences (3)

Author Name
ArchaeoGLOBE Project (3)

Q Find | Advanced Search

1 to 3 of 3 Results 11 Sort~
ArchaeoGLOBE Repository
. Feb 13, 2019

gl % 3
! {“ ArchaeoGLOBE Project, 2019, "ArchaeoGLOBE Repository", https://doi.org/10.7910/DVN/6ZXAGT, Harvard Dataverse, V1

Repository containing entire R code used for all the analysis and visualizations contained in the paper "Archaeological assessment
reveals Earth’s early transformation through land use."

ArchaeoGLOBE Public Data
Feb 7, 2019

ArchaeoGLOBE Project, 2019, "ArchaeoGLOBE Public Data", https://doi.org/10.7910/DVN/CNCANQ, Harvard Dataverse, V2,
UNF:6:L0BzYkQiUnGoi8qNAf/3uA== [fileUNF]

This dataset contains responses to the ArchaeoGLOBE land use questionnaire collected between May 18 and July 31, summary tables including
consensus assessments, and supplementary figures. All personal and identifying information has been removed.




Fig. 1 Archaeological knowledge contributions.
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Fig. 2 Archaeological expertise, data quality & published excavations.
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Fig. 3 Summary of global land-use trends.
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Fig. 4 Regional onsets of land-use categories and decline of foraging.
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Fig. 5 Comparisons of agricultural onset in ArchaeoGLOBE vs HYDE.
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Archaeological assessment reveals Ste

: phens et al. 2019 2
Earth’s early transformation Science 365:897-902 SClenCC
through land use .
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Archaeological assessment reveals Stephens et al. 2019

Earth’s early transformation Science 365:897-902 SClence
through land use AVAAAS
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Global Assessment of
Archaeological Land Use Knowledge

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?

http://globe.umbc.edu/archaeoglobe/ Stephens et al. in review






A Global Archaeology of the Anthropocene
Collaborative Cyberinfrastructure for Anthropocene Dating

Figure 2
/ Collaborative Geo-Web Interface \ Dating of Human Conceptual design of online
i Anthropocene collaborative geo-
Selected Global View Global Human Populations TranSf(_)rma.tlon of cyberinfrastructure for dating
& Biosphere Transformation Terrestrial Biosphere human transformation of the
World Regions ———) G terrestrial biosphere.
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: tem transformation across local
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— \ Expert global map tiles) and these are
. integrated globally to assess human
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transformation of the terrestrial
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temporal computation engine
facilitating collaborations across
social networks of experts.
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Earth Stewardship
What kind of biosphere do “we” want in 2050?

1700 1800 1900 2000 2050?
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Sharing Earth’s Land: Nature Only vs. Shared Landscapes
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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



Three Global Conditions

for biodiversity conservation & sustainable use

- 55.7% 26.5%

Cities and Farms Shared Lands Large Wild Areas

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



nature

A spatial overview of the global importance of | sustainability

Indigenous lands for conservation
Garnett et al. 2018. Nature Sustainability 1:369-374.
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Fig. 1| Global map of lands managed and/or controlled by Indigenous
Peoples (percentage of each degree square mapped as Indigenous in at
least one of 127 source documents; Supplementary Information section 2).



Global Safety Net
Computationally Optimizéd - 1
Conservation Reserve/Design =

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






Land Use Intensification by Hunter-Gatherers

Adaptive technologies to sustain growing populations on limited land
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Land Use Intensification

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

. Long Short Annual . .
Foraging - —p == Multicroppin
oraging Fallow Fallow cropping Pping
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/km?2)

Robert Netting (1993) Smallholders, Householders



Anthropocene

S~ Earth System

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

anthroecology.org



ECOLOGICAL SOCIETY OF AMERICA

Ecology in an Anthropogenic Biosphere

Social Change > Ecological Change

A Hunter Gatherer Horticultural Agrarian
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