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traditional type, they genera”y require specific problem—orien+ed soil infov*w\aﬁon."

>
w
=
[
>
@D
=
o
@D
w
>
=
o«
w
o
(o]
Q
o
<
a
%3
>

Bureau of Science Services

INTRODUCTION

The U.S. Department of Agriculture’s Natural Resources
Conservation Service (NRCS) leads the National
Cooperative Soil Survey and is responsible for collecting,
storing, maintaining, and distributing soil survey infor-
mation. As part of this work, the NRCS maintains three
soil geographic databases representing the kinds of soil
maps produced from different intensities and scales of
mapping: the Soil Survey Geographic database (SSUR-
GO), State Soil Geographic database (STATSGO), and
National Soil Geographic database (NATSGO).

Soil data comprise a basic input for most hydrologic
models. A number of authors have noted that models
for predicting runoff, sediment, agricultural chemical
yields, and stream flow using STATSGO as opposed to
SSURGO can produce different simulation results [1-
18]. Additionally, several studies have evaluated the
effect of using these different databases on non water-

related indicators, such as carbon sequestration [19-22].

To date, however, no comprehensive review has been
published on the relative effects of using STATSGO ver-
sus SSURGO. Here, we summarize findings from all
known studies that have assessed the effects of using
STATSGO versus SSURGO as inputs for different water
quality-related models. Because the NATSGO database
is used primarily for national and multi-state regional
analyses, we do not consider its use in this report.

BACKGROUND: THE DATABASES

STATSGO! - The NRCS designed the STATSGO data-
base primarily for use in broad-scale resource planning,
management, and monitoring efforts (e.g., multistate,
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statewide, multicounty, and river basin scales) [23]. Soil
maps for STATSGO are compiled by generalizing the
more detailed SSURGO soil survey maps, using the U.S.
Geological Survey’s 1:250,000 scale quadrangle map
series as base maps. Where more detailed SSURGO
maps are unavailable, soil scientists combine data on
geology, topography, vegetation, and climate with Land
Remote Sensing Satellite (LANDSAT) images and study
soils of like areas to determine the probable classifica-
tion and extent of the soils. They determine map unit
composition by transecting or sampling areas on the
more detailed maps and expanding the data statistically
to characterize the whole map unit [23]. As a result,
STATSGO data are not detailed enough to make inter-
pretations at a local or county scale.

SSURGO - The NRCS designed the SSURGO database
primarily for smaller scale applications (e.g., parcel, town-
ship, or county scale) and it includes the most detailed
level of available information [24]. SSURGO maps are
made at scales ranging from 1:12,000 to 1:63,360 (those
for Wisconsin are typically at the 1:12,000 scale). To gen-
erate the SSURGO maps, soil scientists use aerial photo-
graphs as base maps. Surveyors observe soils along delin-
eation boundaries and use field traverses and transects to
determine map unit composition. The resulting database
can be used for “determining erodible areas and develop-
ing erosion control practices, reviewing site development
proposals and land use potential, making land use
assessments and chemical fate assessments, and identi-
fying potential wetlands and sand and gravel aquifer
areas” [24].

1 The NRCS recently revised and updated the STATSGO spatial and tabular data. STATSGO has

been renamed as the U.S. General Soil Map (STATSGO2). These data are available for download
from the NRCS Soil Data Mart at http://soildatamart.nrcs.usda.gov/USDGSM.aspx.
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Comparison of Databases - For our purposes, the
main difference between STATSGO and SSURGO data is
the number of different kinds of soils, or “components,”
that a map unit can contain. In Figure 1 each polygon
represents a soil map unit, named for the dominant soil
or soils present in the delineated area. Components rep-
resenting separate soils with distinct, but relatively simi-
lar, properties are grouped together for simplicity’s sake
when characterizing these soil map units. The detailed
SSURGO map units (brown polygons) can contain no
more than three components, and may be comprised of
only a single component [24]. Aggregated STATSGO map
units (black polygons), on the other hand, can contain up
to twenty-one different component soils [23].

To date, relatively little has been published in the
peer-reviewed literature on the effect of spatial scale (e.g.,
1:250,000 vs. 1:12,000 or 1:24,000) on water quality
model predictions. Understanding the effects of differing
soil databases on model outputs, however, has implica-
tions for the reliability of the models in land planning
and storm water regulation. Further, the amount of time
and computing resources needed to acquire, process, and
use the more complex SSURGO data may be unneces-
sary. On the other hand, if the models are sensitive to
the scale of soils data, it may be worth the modelers’
extra effort to use the more detailed data.

REVIEW OF THE LITERATURE

As summarized in Table 1, we focused on studies that
include an evaluation of the effect of soil database selec-
tion on model-predicted runoff, stream flow, and/or vari-
ous water quality parameters. Several studies not included
in this table set the context by evaluating differences in
soil properties as directly reported in STATSGO versus
SSURGO. Lin et al [25] measured the “purity” of STATSGO
map units relative to underlying SSURGO soils (i.e., the
areal percentage of the STATSGO map units matched by
SSURGO values). This conformity measure ranged from
90% for hydrologic group down to 60% for soil texture.
Murray and McCray [26, 27] conducted similar analyses
and found that STATSGO values are generally higher than
corresponding spatially-weighted SSURGO values for avail-
able water capacity, bulk density, percent organic matter,
and hydraulic conductivity. Juracek and Wolock [28] con-
ducted a statewide comparison in Kansas and found that
mean values for soil permeability, clay content, and hydro-
logic group were increasingly dissimilar between the two
databases as evaluation areas become smaller and closer
to stream networks. Finally, Rosenblatt et al. [29] estimat-
ed the water nitrate removal capacity of riparian zones
using both databases and found that STATSGO failed to
display critical soil features along streams and therefore
misrepresented removal capacity, particularly around
lower-order streams.

Seven of the 18 studies summarized in Table 1 indicate
that using SSURGO in place of STATSGO improves the
accuracy of model predictions [1, 2, 10, 14-16, 18]. Of
these, the most conclusive are Anderson et al. [1], which
evaluated the lumped parameter Sacramento-Soil
Moisture Accounting (SAC-SMA) model, and Zhang et al.
[18], which evaluated the distributed parameter Hydrology
Laboratory Research Modeling System (HLRMS). Peschel
et al. [14] and Wang et al. [15] ran the Soil and Water
Assessment Tool (SWAT) to predict stream flow in two
similarly sized watersheds in different parts of the country
and found that the model performed slightly better overall
using SSURGO. Lathrop et al. [10] concluded that the use
of STATSGO data led to the significant under-prediction of
evapotranspiration in a northwestern New Jersey County,
although this is only an intermediate variable to runoff
and stream flow.
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Figure 1. STATSGO versus SSURGO Map Units: Cottage Grove
Township, Dane County, Wisconsin

One study, Heathman and Larose [9], found that the
use of STATSGO data improved model performance. The
authors ran the SWAT model for a large watershed in
Indiana and found that stream flow predictions were more
accurate using STATSGO. The remaining ten studies [3-8,
11-13, 17] are either inconclusive or show mixed results;
e.g., one database is more accurate for certain response
variables, but less accurate for others.

DISCUSSION

On balance, the 18 studies summarized in Table 1 seem to
confirm the a priori assumption that higher resolution soils
data are more often than not preferable for modeling hydro-
logic and water quality parameters, from an accuracy stand-
point. That said, the available findings are far from unani-
mous and reveal no clear pattern with respect to response
variable, model type, units of analysis, or scale of analysis,
as these factors relate to the variation in model predictions
using STATSGO versus SSURGO. A potentially confounding
issue is the fact that some authors calibrate their STATSGO
and SSURGO-based models separately before comparison
[6, 7, 15]. Others avoid doing so for the express purpose of
maintaining a clear signal of soil data resolution effects in
their comparisons [5, 11-14]. Yet, pairs of studies with the
same models—calibrated and un-calibrated—report gener-
ally similar results [e.g., 5, 6, 14, 15].

A more likely cause for this lack of an explanatory pat-
tern is the small sample size within and across the differ-
ent studies. Fourteen of the 18 studies relied on a single
watershed or study area. The others ranged from 3 to 11
watersheds. Sensitivity analyses with larger sample sizes
are needed, but many of the models are both data and
time-intensive and do not lend themselves to widespread
replication. A forthcoming study from our team will evalu-
ate the sensitivity to soil data resolution of a simple but
spatially distributed rainfall/runoff model run for 300 of
the 312 watersheds that fall completely within Wisconsin,
and the nearly 1,600 subwatersheds nested therein.

Research/Management Findings
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