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A new paradigm for assessing the role of agriculture in the
climate system and in climate change
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This paper discusses the diverse climate forcings that impact agricultural systems, and contrasts the current paradigm of using
global models downscaled to agricultural areas (a top-down approach) with a new paradigm that first assesses the vulnerability of
agricultural activities to the spectrum of environmental risk including climate (a bottom-up approach). To illustrate the wide
spectrum of climate forcings, regional climate forcings are presented including land-use/land-cover change and the influence of
aerosols on radiative and biogeochemical fluxes and cloud/precipitation processes, as well as how these effects can be teleconnected
globally. Examples are presented of the vulnerability perspective, along with a small survey of the perceived drought impacts in a
local area, in which a wide range of impacts for the same precipitation deficits are found. This example illustrates why agricultural
assessments of risk to climate change and variability and of other environmental risks should start with a bottom-up perspective.
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1. Introduction—the current paradigm
The approach generally used to investigate the role of
agriculture in climate is to view climate as an external
forcing. Crops respond to weather averages and extremes
as represented by temperature and precipitation. This
perspective views climate as long-term weather statistics.
Farmers use quantities such as growing degree days and
length of growing season to translate this weather
information to information that they can act on.

