
We live in the

Anthropocene
Humans have fundamentally altered 

ecosystem pattern & process across 

most of the terrestrial biosphere.
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 How did the Biosphere become Anthropogenic?
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Biomes ~Potential vegetation

Based on: Ramankutty, N., and J. A. Foley. 1999. Estimating historical changes in global 
land cover: Croplands from 1700 to 1992. Global Biogeochemical Cycles 13:997-1027.

Biomes
The ñclassicò biomes characterize the terrestrial 

biosphere in terms of the global ecological 

patterns created by adaptation to climate.

Ecosy st em s =  f (C )   
C =  Clim ate (precipitat ion & tem perature)

Tropical Evergreen Woodland

Tropical Deciduous Woodland

Temperate Evergreen Woodland

Temperate Deciduous Woodland

Boreal Woodland

Mixed Woodland

Grassland and Steppe

Deserts and Barren

Tundra

Savanna

Open Shrubland

Dense Shrubland

Urban             > 2500

Dense       100 - 2500

Residential  10 - 100

Populated       1 - 10

Remote          > 0 - 1

People
persons km

-2

ANTHROPOGENIC BIOMES: A NEW MODEL FOR AN OLD BIOSPHERE

ü Anthromes already predominate in 1700.

Seminatural anthromes shrink from 45% to 
<20% of ice-free land.

As industry rises, Seminatural anthromes 
are transformed into more densely 
populated and used anthromes.

ü

× Wildlands already less than 1/2 ice-free land.

× Seminatural anthromes >45% of ice-free land.

×

Rates of biospheric change have increased 
over  time.ü

Historical global land & population models 
must be interpreted with care.ü

Methods

Klein Goldewijk, K. 2007. Mapping 

contemporary global cropland and grassland 

distributions on a 5× 5 minute resolution. 

Journal of Land Use Science 2:167-190.

HYDE 3.1

Siebert, S., Döll, P., Feick, S., Frenken, K., 

Hoogeveen, J. (2007): Global map of irrigation 

areas version 4.0.1. University of Frankfurt 

(Main), Germany, and FAO, Rome, Italy.
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GMIA 4.01 (+ historical)

Ramankutty, N., and J. A. Foley. 1999. 

Estimating historical changes in land cover: 

North American croplands from 1850 to 1992. 

Global Ecology and Biogeography 8:381-396.

Woody/Nonwoody 

Monfreda, C., N. Ramankutty, and J. A. Foley. 2008. Farming 

the planet: 2. Geographic distribution of crop areas, yields, 

physiological types, and net primary production in the year 

2000. Global Biogeochemical Cycles 22:GB1022.

% Rice 

Anthropogenic Biomes 
Anthromes

characterize the terrestrial biosphere based on the 

global ecological patterns created by sustained 

human interactions with ecosystems

Ellis, E. C., and N. Ramankutty. 2008. Putting people in the map: anthropogenic biomes of the world. 
Frontiers in Ecology and the Environment 6:439-447.

Ellis, E. C., K. Klein Goldewijk, S. Siebert, D. Lightman, and N. 
Ramankutty. in preparation. Anthropogenic transformation of the 
biomes, 1700 to 2000. Global Ecology and Biogeography.

=  f (P,L )   
P =  Populat ion density

L =  Land use
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