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Farming the planet:

2. Geographic distribution of crop areas, yields,
physiological types, and net primary production
in the year 2000
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[1] Croplands cover ~15 million km? of the planet and provide the bulk of the food and
fiber essential to human well-being. Most global land cover data sets from satellites group
croplands into just a few categories, thereby excluding information that is critical for
answering key questions ranging from biodiversity conservation to food security to
biogeochemical cycling. Information about agricultural land use practices like crop
selection, yield, and fertilizer use is even more limited. Here we present land use data sets
created by combining national, state, and county level census statistics with a recently
updated global data set of croplands on a 5 min by 5 min (~10 km by 10 km) latitude-
longitude grid. The resulting land use data sets depict circa the year 2000 the area
(harvested) and yield of 175 distinct crops of the world. We aggregate these individual
crop maps to produce novel maps of 11 major crop groups, crop net primary production,
and four physiologically based crop types: annuals/perennials, herbaceous/shrubs/trees,

C5/C4, and leguminous/nonleguminous.
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1. Introduction

[2] Human land uses practices, especially those tied to
agriculture, have transformed the biosphere [Vitousek et al.,
1997a; Foley et al., 2005]. The ~40% of terrestrial photo-
synthesis appropriated for human use [Haberl et al., 2007,
Vitousek et al., 1986; Rojstaczer et al., 2001], the ~50% of
the global nitrogen flux from synthetic fertilizers and fossil
fuels combustion [Matson et al., 1997; Vitousek et al.,
1997b], and the freshwater withdrawals that exceed ~50%
of the accessible supply [Postel et al., 1996], lead to the
same conclusion: Never has a single species had such a
planetary presence. Although we know much about the
magnitude of the human transformation to the biosphere,
we know little about its exact location and geographic
manifestation. Improved spatial understanding of global
change requires much better descriptions of agricultural
land cover and land use than are currently available.

[3] Agriculture is a major component of global environ-
mental change. Humans have transformed ~15 million km?
of natural vegetation into cropland and another ~31.5
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million km? into pasture [Ramankutty et al., 2008]. The
impacts of agriculture, however, extend far beyond changes
in land cover to virtually all facets of the biosphere. Global
changes in terrestrial carbon storage and methane emissions
result largely from agriculture [Aselmann and Crutzen,
1989; Duxbury, 1994; Houghton, 1995], which contributes
one-quarter of anthropogenic carbon emissions [Houghton,
2003] and one-fifth of the annual increase in radiative
forcing from carbon dioxide, nitrous oxide, and methane
[Cole et al., 1997]. The environmental consequences of
agriculture, however, permeate more than just the carbon
cycle and climate [Foley et al., 2005]. Local ecosystem
services like water filtration, soil formation, disease regula-
tion, and flood control are being radically altered as well.
Therefore attempts to understand and address the environ-
mental impacts of agriculture cannot stop with generic land
cover categories like “cropland”. What grows and how it
grows matter.

[4] Unfortunately, the current generation of remote sensing
data sets and global models only account for the extent of
agricultural land cover (usually in one or two categories like
“cropland” or “cropland/vegetation mosaic™) and entirely
overlook the actual practice of agriculture (what is grown,
how it is grown, what inputs are used). While satellites can
help detect agricultural land cover, they are ill suited for
identifying land use. New data sets, however, are beginning
to describe land use practices like crop selection and irrigation
by fusing census statistics with maps of agricultural land cover
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