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Agro-ecological Classification
Overview
Land use is a dynamic property that arises from
multiple socioeconomic and biophysical factors. For
agro-ecosystems, changes in socioeconomic factors
(e.g. emerging markets, increasing fertilizer prices or
advances in precision technologies) as well as
biophysical variables (e.g. weather and climate
variations or land resource degradation) are powerful
signals to land managers, expressed through the
continuous evolution of technologies, management
practices and agro-ecosystem properties.
Defining agro-ecosystem classes (AECs) are central
to project-wide integration for a USDA NIFA, AFRI,
CAP entitled “Regional Approaches to Climate
Change for Pacific Northwest Agriculture” (REACCH)
(Figure 1).

Huggins et al. (2011) defined four agricultural systems for consideration as major AECs within the
REACCH study region: (1) Annual cropping (limited annual fallow); (2) Annual crop-fallow
transition (e.g. 3-yr rotations with fallow every 3rd year); (3) Grain-fallow (e.g. 2-yr wheat-fallow
rotation); and (4) Irrigated. The proportion of fallow was used to define the dryland farming AECs
where grain-fallow AEC was >40% fallow; annual crop-fallow transition AEC, 10 to 40% fallow and
annual cropping AEC <10% fallow. The irrigated AEC was defined as an annual cropping region
(<10% fallow) where mean annual precipitation was <330 mm. The same methodology is used
every year to classify each 56-m pixel into one of the four AECs and to detect spatial changes in
AECs over time.
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Objectives
Present geographic distribution of major PNW AECs and spatial changes over time.
Assess crop diversity for AECs using the Shannon Diversity Index.
Evaluate spatial-temporal shifts in grain legume and oilseed production.

Results and Discussion
 The geographic distribution of AECs was spatially distinct for each year, however, differences
among years were evident (Fig. 2a and 2b).
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Table 2. Area (hectares) under grain
legumes and oilseeds in REACCH study
region (2007 and 2012).

Fig. 1. Cropland data layer for the REACCH study
area (NASS, 2010) and the agro-climatic zones
defined by Douglas et al. (1992).
We assume that current land uses have emerged
from biophysical and socioeconomic drivers. Thus,
we explore the concept that AECs can be derived
from the geographic distribution of major agricultural
systems (e.g. the grain-fallow zone) in the inland
Pacific Northwest. By defining AECs in this way, we
expect to:
• provide a baseline that delineates current AECs
and the capacity to evaluate changes in AECs over
time;
• assess which biophysical and socioeconomic
factors are most useful for predicting AECs;
• link climate mitigation and adaptation strategies to
relevant AECs; and
• integrate biophysical and socioeconomic data
sources to pursue a trans-disciplinary examination
of climate-driven AEC futures.

Fig. 2. Geographic distribution of four major PNW AECs for 2007 (a) and 2009 (b) and changes in
AECs (c) from year 2007 through 2011.
 Spatial-temporal shifts in AEC were assessed by identifying areas which stayed within the same
AEC for 3, 4 or 5 times in 5 years (2007 through 2011). This analysis displayed areas where
transition between AECs occurred (Fig. 2c).
 Changes in crop diversity within the same AEC were most evident for annual crop-fallow
transition, and irrigated AECs (Table 1).
 Orchard diversity index also increased, but likely due to changes in remote sensing imagery
classification capabilities.
 An increase in the diversity index coupled with a decrease in equitability index as occurred for
the annual cropping AEC suggests that although more crop alternatives such as grain legumes
and oilseeds are being explored, their area allocation is limited as compared to cereal grains.

Defining Dynamic AECs
The NASS cropland data layer (Fig. 1) designates
land use on an annual basis at a 56-m (3136 m2) and
more recently a 30-m resolution. Major agricultural
systems useful for AEC designation can be derived
from fields that are adjacent to one another as long
as large enough areas are included.

 Area under grain legume and oilseed
production increased from 2007 to 2012
(Table 2). Increases in grain legume and
oilseed production were specific to certain
areas (Figs. 3). Use of the cropland data
layer coupled with AECs will aid
quantification and understanding of land
use dynamics over time.

Fig. 3. Grain legume distribution in years
2007 and 2012 for REACCH study region.
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Table 1. Shannon’s diversity and equitability indices for AECs that were the same for all five years
(2007 and 2011).

