Partial Least Square Analyses for Association of Landscape Metrics with Surface
Water Biological and Chemical Propertiesin the Savannah River Basin
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metrics affect surface water biota based on their spatial association (e.g.,
Ecoregion). Percent forest, percent total area on slope with >3%, and
slopes are the most important landscape variables in Blue Ridge; percent
of total area on slope >3%, soil erodibility, percent crop, and
Crop_slp_mod were the most important in Piedmont; soil erodibility,
Ag_slp_mod and pasture on slopes were the most important landscape

BR - Blue Ridge Mountains Section
P - Southern Appalachian Piedmont Section

CP - Coastal Plains and Flatwoods, Lower
Section

A - Atlantic Coastal Flatlands Section

3_ H OW PL S PE R FO R M S There were three significant factors that accounted for 29% and 86% of the variability for the

biota and landscape metrics, respectively (Table 3). The slopes, percent of the total area on
slope >3%, and erodible soil (VIP >1) were the most important variables (Table 3). Percent
crop and Crop_slp_mod were also important (VIP ~1). Crop, pasture, and agriculture on the
slopes were all grouped in the first quadrant of Figure 4 (0.8 < VIP <1.0); they have positive
Impact on factor 1 and on factor 2. Stream density is less important here than in the Blue

In Partial Least Square of Projection (PLS) analysis, both data sets
were first centered and scaled (e.g., BioO and Land0). Then a lin-
ear combination was composed on the independent variables (v =
BioO w; v is the score and w is weight) and the dependent variables

Figure 1. The MRLC land cover/land use data, above,
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c . » Sample shp B - _ ) . , Ridge ecoregion. (_)ver half of the I?iedmont ecoregion is ter_rain with sl_opes greater than 3%. variables in Coastal Plain. Stream density was more important in the Blue
reveals distinctive spatial patterns. The headwaters of the (_u = LandO t; u is the score an_d tis Welght)._ _The linear composi The most predominant landcover is forest, followed by agriculture (with a nearly equal split Ridge than in the Piedmont. Erodible soil was the common landscape vari-
Savannah River are located in the Blue Ridge mountains in which %ﬂf — g tion on each data sets is build in to maximize the covariance between pasture and row crops), and transitional barren areas. Agriculture on slopes greater able in Piedmont and Coastal Plain.
evergreen forests predominate. Below this lies a region of mixed - 30, o between them. These linear combinations are called factors. PLS than 3% is evident throughout the ecoregion. All of the highly erodible soils in the basin are . . .
and deciduous forest, agriculture dominated by pasture/hay, and Erode ' extracts many factors from the data sets; the first factor is in this ecoregion: only very small patches of low-erodible soils occur in the Piedmont, gen- Model Performance was best at the Piedmont ecoregion and this model
several urban centers. Two large resevoirs can be seen on the \ water explained above, the second uses the residuals from the erally along the outer edge of the basin. Percent forest and Stream density is generally less may be used to predict the biota in other locations from landscape metrics.
main stem river. Belqw Augusta, Gegrg|a (th.e Iar.ge urban center SEVEURETS low first factor to find the linear combinations of both data sets than that of the Blue Ridge, but much greater than that of the Coastal Plains. Agriculture land
in the middle), eXtenS,lve row crop agriculture is evident, along with _‘\\ ) -5 [__| moderate such that their covariance is maximized. The process is uses are correlated positively with the biology variable AgPT. AgPT is highly correlated with
wetland area. The city of Savannah can be seen near the outlet LS B high . . . : : : : Hima i . - ‘e lilko. : : L - : . N .

~ | No Data repeated by taking residuals from the previous factor, pro- nutrient concentrations and is representative of a short-time interval; i.e., a high AgPT is like Note: Detailed description of PLS statistical analysis and its application are given

of the river to the Atlantic Ocean. The spatial patterns seen in the T
landcover correspond closely to ecoregions.

ly to indicate a recent influx of nutrients into the water body. Runoff of agricultural fertilizer is
a likely source of these nutrients.

ducing n-1 factors (n=total number of observations). in EPA Technical Report, EPA/600/R-02/091, November 2002.
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