Appendix 2. Watershed characteristics considered as explanatory variables for WARP models.
[WARP, Watershed Regression for Pesticides; CTIC; Conservation Technology Information Center; LULC, Land Use and Land Cover dataset; NCDC, National Climatic Data Center; NLCD, National Land Cover Dataset/Database; NOAA, National Oceanic and Atmospheric Administration; NRI, National Resources Inventory; STATSGO, State Soil Geographic data base; USLE, Universal Soil Loss Equation]
	Variable
	Description

	Pesticide use

	UI
	Annual atrazine agriculturaluse intensity (kg/km2).
For years 1992-1997, sum of use data derived from Thelin and Stone (2010) for applications to NLCDe (Nakagaki and others, 2007) row crops, small grains, fallow, orchards/vineyards/other, LULC orchards/vineyards/other, and pasture/hay crops (30-m resolution, extrapolated to the watershed) divided by watershed area.
For years 1998-2007, sum of use data derived from Thelin and Stone (2010) for applications to NLCD01 (Homer and others, 2007; USGS, 2007; LaMotte, 2008a,b,c,d) cultivated crops and pasture/hay (30-m resolution, extrapolated to the watershed) divided by watershed area.

	Landuse and population

	AG
	Percent of basin with agricultural land use.
Sum of NLCD01 (Homer and others, 2007; USGS 2007; LaMotte, 2008a,b,c,d) categories cultivated crops and pasture/hay (30-m cell resolution) divided by watershed area and multiplied by 100.

	FOREST
	Percent of basin with forest land use.
Sum of NLCD01 (Homer and others, 2007; USGS 2007; LaMotte, 2008a,b,c,d) categories deciduous forest, evergreen forest, and mixed forest (30-m cell resolution) divided by watershed area and multiplied by 100.

	URBAN
	Percent of basin with urban land use.
Sum of NLCD01 (Homer and others, 2007; USGS 2007; LaMotte, 2008a,b,c,d) categories developed open space, low intensity, medium intensity, and high intensity (30-m cell resolution) divided by watershed area and multiplied by 100.

	POPDEN
	Mean 2000 population density in watershed (people/km2).
2000 population density by census block groups rasterized at the 100-m resolution (Hitt, 2003).

	Agriculturalmanagement practices

	ARTDRN
	Percent of the basin that is artificially drained.
Sum of conservation practice categories 606, 607, and 608 derived from the 1992 NRI (USDA, 1995) areas (practice by county) on NLCDe (Nakagaki and others, 2007) 1992 row crops, small grains, fallow, orchards/vineyards/other, LULC orchards/vineyards/other, and pasture/hay (30-m resolution) divided by watershed area and multiplied by 100.

	CONTILL
	Percent of the watershed with corn crop and conservation tillage.
Sum of CTIC tillage acreage (Baker, 2011) for categories no till, ridge till, and mulch till divided by watershed area and multiplied by 100.

	REGTILL
	Percent of the watershed with corn crop and regular tillage.
Sum of CTIC tillage acreage (Baker, 2011) for categories reduced till and conventional till divided by watershed area and multiplied by 100.

	IRRI
	Percent of the basin that is irrigated.
Sum of irrigation categories 01, 02, and 03 from the 1997 NRI (USDA, 2000) areas (practice by county) on NLCDe (Nakagaki and others, 2007) 1992 row crops, small grains, fallow, orchards/vineyards/other, LULC orchards/vineyards/other, and pasture/hay (30-m resolution ) divided by watershed area and multiplied by 100.

	TILE
	Percent of the basin that is drained by subsurface tiles.
Conservation practice category 606 derived from the 1992 NRI (USDA, 1995) areas (practice by county) on NLCDe (Nakagaki and others, 2007) 1992 row crops, small grains, fallow, orchards/vineyards/other, LULC orchards/vineyards/other, and pasture/hay (30-m resolution) divided by watershed area and multiplied by 100.

	Soil properties

	AWC
	Mean available water capacity (fraction) in watershed.
STATSGO (USDA, 1994) polygons converted to 100-m cells (David Wolock, USGS, 2004, unpublished data); weighted averages of STATSGO available water capacity (Wolock, 1997). 

	CLAY
	Mean percent clay in watershed soils.
STATSGO (USDA, 1994) polygons converted to 100-m cells (David Wolock, USGS, 2004, unpublished data); weighted averages of STATSGO percent clay (Wolock, 1997).

	HGAB
	Mean percent of watershed soils classified as hydrologic soil groups A and B.
Sum of hydrologic soil groups A and B from STATSGO (USDA, 1994) polygons converted to 100-m cells (David Wolock, USGS, 2004, unpublished data). Hydrologic soil groups are from an enhanced version of the STATSGO database (Barbara Ruddy and William Battaglin, USGS, 1998, unpublished data) in which missing hydrologic soil group values were populated based on soil characteristics described by Foth and Schafer (1980).

	HGCD
	Mean percent of watershed soils classified as hydrologic soil groups C, D, and C/D.
Sum of hydrologic soil groups C, D, and C/D from STATSGO (USDA, 1994) polygons converted to 100-m cells (David Wolock, USGS, 2004, unpublished data).Hydrologic soil groups are from an enhanced version of the STATSGO database (Barbara Ruddy and William Battaglin, USGS, 1998, unpublished data) in which missing hydrologic soil group values were populated on the basis of soil characteristics described by Foth and Schafer (1980).

	K
	Mean soil erodibility of uppermost soil horizon in watershed (K-factor for USLE).
STATSGO (USDA, 1994) polygons converted to 100-m cells (David Wolock, USGS, 2004, unpublished data); weighted averages of STATSGO K-factor (Wolock, 1997).

	SRL25
	Mean percent of agricultural area watershed soils with a soil restrictive layer (saturated hydraulic conductivity ≤1) within top 25 cm of soil layer.
SSURGO (USDA, 2010) fields HZDEPTR, KSATR, COKEY, Major Component Flag, MUKEY from tables CHORIZON, COMPONENT, LEGEND, MAPUNIT tables used to determine percent presence of SRL in a MUKEY in tabular format. Tabular percent presence SRL in MUKEY data combined with 30-m raster of SSURGO MUKEYs (converted from a 10-m raster of SSURGO MUKEYs) and overlain on NLCD01 (Homer and others, 2007; USGS 2007; LaMotte, 2008a,b,c,d) agricultural land use and watershed boundaries.

	SRL50
	Mean percent of agricultural area watershed soils with a soil restrictive layer (saturated hydraulic conductivity ≤1) within top 50 cm of soil layer.
SSURGO (USDA, 2010) fields HZDEPTR, KSATR, COKEY, Major Component Flag, MUKEY from tables CHORIZON, COMPONENT, LEGEND, MAPUNIT tables used to determine percent presence of SRL in a MUKEY in tabular format. Tabular percent presence SRL in MUKEY data combined with 30-m raster of SSURGO MUKEYs (converted from a 10-m raster of SSURGO MUKEYs) and overlain on NLCD01 (Homer and others, 2007; USGS 2007; LaMotte, 2008a,b,c,d) agricultural land use and watershed boundaries.

	SRL100
	Mean percent of agricultural area watershed soils with a soil restrictive layer (saturated hydraulic conductivity ≤1) within top 100 cm of soil layer.
SSURGO (USDA, 2010) fields HZDEPTR, KSATR, COKEY, Major Component Flag, MUKEY from tables CHORIZON, COMPONENT, LEGEND, MAPUNIT tables used to determine percent presence of SRL in a MUKEY in tabular format. Tabular percent presence SRL in MUKEY data combined with 30-m raster of SSURGO MUKEYs (converted from a 10-m raster of SSURGO MUKEYs) and overlain on NLCD01 (Homer and others, 2007; USGS 2007; LaMotte, 2008a,b,c,d) agricultural land use and watershed boundaries.

	ORGM
	Mean percent organic matter in watershed soils.
STATSGO (USDA, 1994) polygons converted to 100-m cells (David Wolock, USGS, 2004, unpublished data); weighted averages of STATSGO organic matter (Wolock, 1997).

	PERM
	Mean soil permeability in the watershed (cm/h).
STATSGO (USDA, 1994) polygons converted to 100-m cells (David Wolock, USGS, 2004, unpublished data); weighted averages of STATSGO permeability (Wolock, 1997). 

	SAND
	Mean percent sand in watershed soils.
STATSGO (USDA, 1994) polygons converted to 100-m cells (David Wolock, USGS, 2004, unpublished data); weighted averages of STATSGO percent sand (Wolock, 1997).

	SILT
	Mean percent silt in watershed soils.
STATSGO (USDA, 1994) polygons converted to 100-m cells (David Wolock, USGS, 2004, unpublished data); weighted averages of STATSGO percent silt (Wolock, 1997).

	Physical watershed characteristics

	WA
	Watershed area (km2).

	ELEV
	Mean basin elevation (m).
National Elevation Dataset (USGS, 2003) at 100-m cell resolution.

	LATC
	Latitude of basin centroid (decimal degrees).

	LONC
	Longitude of basin centroid (decimal degrees).

	SLOPE
	Mean percent slope in watershed.
National Elevation Dataset (USGS, 2003) at 100-km cell resolution.

	Weather/climate characteristics

	ADRY
	Mean annual number of consecutive dry days, 1961-1990.
NOAA NCDC station data (Williams and others, 2006) used to calculate average annual number of consecutive dry days and spatially interpolate to 1-km cells (David Wolock, USGS, 2005, unpublished data).

	APPT
	Mean annual 1961–1990 precipitation (cm/yr).
NOAA NCDC data (Owensby and Ezell, 1992) interpolated to 1-km cells (David Wolock, USGS, 2005, unpublished data).

	APPTI
	Mean annual precipitation intensity, 1961-1990 (mm/d).
NOAA NCDC station data (Williams and others, 2006) used to calculate average annual precipitation intensity and spatially interpolate to 1-km cells (David Wolock, USGS, 2005, unpublished data).

	ATEMP
	Mean annual 1961–1990 temperature (°C).
NOAA NCDC data (Owensby and Ezell, 1992) interpolated to 1-km cells (David Wolock, USGS, 2001, unpublished data).

	WET
	Mean annual number of consecutive wet days, 1961-1990.
NOAA NCDC station data (Williams and others, 2006) used to calculate average annual number of consecutive wet days and spatially interpolate to 1-km cells (David Wolock, USGS, 2005, unpublished data).

	R
	Mean annual 1971-2000 rainfall erosivity (R-factor for USLE).
Derived from Daly and Taylor (2002).

	PYEAR
	Total precipitation during the year of sampling (mm).
NOAA NCDC data (NCDC, 2007; NCDC, 1994) linked to mapped climate division boundaries (NCDC, 1991)and converted to 1-km cells.

	PAPRJUN
	Total precipitation during April, May, and June of the year of sampling (mm).
NOAA NCDC data (NCDC, 2007; NCDC, 1994) linked to mapped climate division boundaries (NCDC, 1991) and converted to 1-km cells.

	PAPRSEP
	Total precipitation during April through September of the year of sampling (mm).
NOAA NCDC data (NCDC, 2007; NCDC, 1994) linked to mapped climate division boundaries(NCDC, 1991) and converted to 1-km cells.

	PMAY
	Total precipitation during May of the year of sampling (mm).
NOAA NCDC data (NCDC, 2007; NCDC, 1994) linked to mapped climate division boundaries(NCDC, 1991) and converted to 1-km cells.

	PMJN
	Total precipitation during May and June of the year of sampling (mm).
NOAA climate division precipitation data (NCDC, 2007; NCDC, 1994) linked to mapped climate division boundaries (NCDC, 1991) converted to 1-km cells.

	PMJL
	Total precipitation during May, June, and July of the year of sampling (mm).
NOAA NCDC data (NCDC, 2007; NCDC, 1994) linked to mapped climate division boundaries (NCDC, 1991) and converted to 1-km cells.

	Hydrologicproperties

	CONTACT
	Mean subsurface contact time (days).
Estimated by TOPMODEL (Beven and Kirkby, 1979). Derivation from watershed model equations that used mapped STATSGO soil characteristics (USDA, 1994) from Wolock (1997) and USGS Digital Elevation Models (USGS, 1993) at the 1:250,000 scale (David M. Wolock, USGS, 2001, written communication).

	PERDUN
	Percent of watershed streamflow contributed by saturation or Dunne overland flow.
Estimated by means of TOPMODEL (Beven and Kirkby, 1979) hydrologic model (Wolock, 2003a).

	PERHOR
	Percent of watershed streamflow contributed by infiltration-excess or Horton overland flow.
Estimated by means of TOPMODEL (Beven and Kirkby, 1979) hydrologic model (Wolock, 2003b).

	PET
	Mean potential evapotranspiration (cm).
Estimated with national temperature data derived from Parameter-Elevation Regressions on Independent Slopes Model (Daly and others, 2002) and the Hamon’s (1961) equation for potential evapotranspiration (David M. Wolock, USGS, 2001, written communication).

	ROFF
	Mean annual 1951-1980 runoff (cm/yr).
USGS data (Gebert and others, 1987) interpolated and converted to 1-km cells (David Wolock, USGS, 2001, unpublished data).
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