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ABSTRACT

Net ecosystem production (NEP), defined as the
difference between gross primary production and
total ecosystem respiration, represents the total
amount of organic carbon in an ecosystem
available for storage, export as organic carbon, or
nonbiological oxidation to carbon dioxide
through fire or ultraviolet oxidation. In some of
the recent literature, especially that on terrestrial
ecosystems, NEP has been redefined as the rate of
organic carbon accumulation in the system. Here
we argue that retaining the original definition

maintains the conceptual coherence between NEP
and net primary production and that it is
congruous with the widely accepted definitions
of ecosystem autotrophy and heterotrophy.
Careful evaluation of NEP highlights the various
potential fates of nonrespired carbon in an eco-
system.
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INTRODUCTION

Net ecosystem production (NEP) is a fundamental
property of ecosystems. It was originally defined by
Woodwell and Whittaker (1968) as the difference
between the amount of organic carbon (C) fixed by
photosynthesis in an ecosystem (gross primary
production, or GPP) and total ecosystem respiration
Re (the sum of autotrophic and heterotrophic res-
piration). Defined this way, NEP represents organic
C available for storage within the system or loss
from it by export or nonbiological oxidation. The
sign of NEP defines whether an ecosystem is auto-
trophic (NEP greater than zero, as in a typical forest
or grassland) or heterotrophic (NEP less than zero,
as in cities and many lakes and rivers). The original
definition of NEP as the difference between GPP and
Re is conceptually parallel to the definition of net
primary production (NPP), which is the difference
between GPP and autotrophic respiration

(Woodwell and Whittaker 1968). The reporting of
NEP for various ecosystems has increased in recent
years as ecosystem scientists investigate more fully
the controls on the C balance of the biosphere.
However, terrestrial ecosystem studies often esti-
mate NEP as the rate of C accumulation, (for
example; Lichter 1998; Caspersen and others 2000;
Wirth and others 2002), and a recent paper and
even a widely read textbook explicitly equate NEP
with C accumulation rate (Randerson and others
2002; Chapin and others 2002). The goal of this
essay is to explain why, in our view, this is incor-
rect.

NEP can best be understood within the context of
a complete organic C balance for an ecosystem,
which can be written as:

DCorg ¼ GPP þ I # Re # E# Oxnb ð1Þ

where GPP and Re are as defined above, DCorg is
the change in organic C storage in the ecosystem, I
is the import of organic C, E is the export of organic
C, and Oxnb is nonbiological oxidation of C, for
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