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				PROVISIONING SERVICES																										REGULATING SERVICES																								SUPPORTING SERVICES

		Vegetative Buffer Practice 		Pasture/Forage Availability		Fodder Production		Water Supply		Shade/Shelter		Biofuels Production		Pollinator Services		Fuel Wood		Bedding Materials		Fruit/Nut Production		Hardwood/Veneer Logs		Recreational Opportunities		Nursery Crops		Incentive Based Conservation Program		Erosion control (retain soil and sediment)						Water flows, flood storage & desynchronization						Nutrient mitigation (retain, remove, transform)						Soil Health and Climate regulation - source & sink for grnhse gases						Biodiversity- fish and macroinvertebrates						Biodiversity-plants						Biodiversity-waterbirds						Biodiversity-mammals, reptiles, amphibians						Biodiversity - Pollinator /Insect Habitat

				Riparin		Riparin		Riparin		Riparin		Riparin		Riparin		Riparin		Riparin		Riparin		Riparin		Riparin		Riparian		Riparian		Channel		Bank		Floodplain		Channel		Bank		Floodplain		Channel		Bank		Floodplain		Channel		Bank		Floodplain		Channel		Bank		Floodplain		Channel		Bank		Floodplain		Channel		Bank		Floodplain		Channel		Bank		Floodplain		Floral Resources		Nesting Habitat

		BUFFER

		Riparian 

		Mature, closed canopy, managed forest		-1		1		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		2nd-growth forest, no mngt.		-1		1		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		Shrub/herbaceous		1		1		0		1		1		1		0		1		1		0		1		1		1		1		1		1		1		1		1		1		1		1		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		Grass filter strip		1		1		0		0		1		0		-1		-1		0		0		1		1		1		1		1		1		1		1		1		1		1		1		0		1		1		1		1		1		0		1		1		1		1		0		0		0		2		1		1

		Degraded grassland		1		1		0		-1		1		-1		-1		-1		-1		-1		0		0		0		-1		-1		-1		-1		-1		-1		-1		-1		-1		0		-1		-1		-1		-1		-1		0		-1		-1		-1		-1		0		-1		-1		-1		0		0

		Row Crops 		1		1		0		-1		1		0		-1		-1		0		0		0		0		0		-1		-1		-1		-1		-1		-1		-1		-1		-1		0		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		1		-1		-1		-1		-1		-1

		Hillslope 

		Mature, closed canopy, managed forest		-1		1		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0

		2nd-growth forest, no mngt.		-1		1		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0

		Shrub/herbaceous		0		1		0		1		1		1		1		1		1		0		1		1		1		1		1		1		0		0		1		1		1		1		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		Grass filter strip		1		1		0		0		1		0		0		0		0		0		1		1		1		1		1		1		0		0		0		1		1		1		0		1		1		1		1		1		1		1		1		1		1		0		0		0		0		1		1

		Degraded grassland		1		1		0		-1		1		-1		-1		-1		-1		-1		0		0		0		-1		-1		-1		-1		-1		-1		-1		-1		-1		0		-1		-1		-1		-1		-1		-1		-1		-1		0		0		0		-1		-1		-1		0		0

		Row Crops		1		1		0		-1		1		0		0		0		0		0		0		0		0		-1		-1		-1		-1		-1		-1		-1		-1		-1		0		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		1		-1		-1		-1		1		-1

		Watershed

		Mature, closed canopy, managed forest		-1		1		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0

		2nd-growth forest, no mngt.		-1		1		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0

		Shrub/herbaceous		1		1		0		1		1		1		1		1		1		0		1		1		1		1		1		1		0		0		1		1		1		1		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		Grass filter strip		1		1		0		0		1		0		0		0		0		0		1		1		1		1		1		1		0		0		0		1		1		1		0		1		1		1		1		1		1		1		1		1		1		1		0		0		0		1		1

		Degraded grassland		1		1		0		-1		1		-1		-1		-1		-1		-1		0		0		0		-1		-1		-1		-1		-1		-1		-1		-1		-1		0		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		0		-1		-1		-1		0		0

		Row Crops		1		1		0		-1		1		0		0		0		0		0		0		0		0		-1		-1		-1		-1		-1		-1		-1		-1		-1		0		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		1		-1		-1		-1		1		-1



		AQUATIC RESTORATION

		Channel

		Channel reconfiguration (cross vanes,install CWD), Lave et al. 2010, Palmer et al. 2014		1		1		0		0		1		0		1		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		1

		Excavation &  substrate replacement		1		1		0		0		1		0		1		0		0		1		1		1		1		1		1		0		1		1		1		1		1		1		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Bank

		Bioengineering techniques (Eubanks & Meadows 2002) 		1		1		-1		0		0		1		1		-1		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		Armoring (riprap)		1		1		-1		-1		0		1		1		-1		-1		0		0		0		0		0		1		1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		0		0		-1		-1		-1		-1		-1		-1		0		0		0		-1		-1

		Wetland

		Vegetation restoration		1		1		-1		1		1		1		1		-1		1		1		1		1		1		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		Hydrologic controls		1		1		-1		1		1		1		1		-1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		1

		Soil amendments		1		1		0		1		1		1		1		0		1		1		1		1		1		0		1		1		0		0		0		1		1		1		1		1		1		0		0		0		1		1		1		0		1		1		0		1		1		0		0





















TABLE 1. Levels of ecosystem services provided by components of the riparian corridor, adjacent hillslopes, and the upstream watershed_x000D_		






Ecosystem Services Considerations
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				PROVISIONING SERVICES																REGULATING SERVICES																								SUPPORTING SERVICES 

		Grazing Practices 		Forage		Water		Shade 		Weed control		Manure spreading		Access to other parts of farm		Recreational services		Incentive Based Income		Erosion control (retain soil and sediment)						Water flows, flood storage & desynchronization						Nutrient mitigation (retain, remove, transform)						Soil Health and Climate regulation - source & sink for carbon						Biodiversity- fish and macroinvertebrates						Biodiversity-plants						Biodiversity-Birds						Biodiversity-mammals, reptiles, amphibians						Biodiversity: Pollinator/Insect Sp. 				Ranking Totals

																				Channel		Bank		Floodplain		Channel		Bank		Floodplain		Channel		Bank		Floodplain		Channel		Bank		Floodplain		In-stream		Bank		Upland		Aquatic		Structural 		Upland		Waterbird		Edge Species		Grassland 		In-stream		Edge Soecies		Upland		Floral Resources		Nesting Habitat

		Weight		3		2		0		2		2		2		.5		1

		Type of Grazing

		Continuous Stocking

		Continuous low utilization		0		1		-1		0		-1		1		-1		-1		-1		-1		0		-1		-1		-1		-1		-1		-1		0		0		0		-1		-1		-1		-1		-1		0		-1		-1		0		-1		-1		0		1		1

		Continuous moderate utilization		1		1		-1		1		-1		1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		0		0

		Continuous high utilization		-1		1		-1		-1		-1		1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1

		Rotational Stocking

		Rotational low utilization		0		1		-1		0		0		1		0		1		0		0		0		0		0		0		0		1		1		1		1		1		-1		-1		0		-1		-1		1		-1		-1		1		-1		-1		0		1		1

		Rotational moderate utlization		1		1		-1		1		0		1		1		1		-1		-1		0		0		0		0		-1		1		1		1		1		1		-1		-1		-1		-1		-1		0		-1		-1		-1		-1		-1		-1		1		1

		Rotational high utlization		-1		1		-1		-1		0		1		-1		1		-1		-1		-1		-1		-1		-1		-1		1		1		0		0		0		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		0

		Rotational ultra-high density (mob)		0		0		-1		1		1		1		0		1		-1		-1		-1/1		-1		-1		-1		0		1		1		-1		-1		-1		-1		-1		0		-1		-1		0		-1		-1		-1		-1		-1		-1		1		-1

		Flash grazing

		 Flash grazing- low utilization		0		0		-1		-1		1		0		0		1		-1/0		0		1		0		0		0		1		1		1		1		1		1		-1		-1		0		-1		-1		1		-1		-1		1		-1		-1		0		1		1

		Flash grazing-moderate utilization		1		1		-1		0		1		0		1		1		-1/0		0		0/1		0		0		0		1		1		1		1		1		1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		1		1

		Flash grazing-high utilization		0		1		-1		1		1		0		-1		1		-1/0		0		-1/1		0		0		0		1		1		1		0		0		0		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		0		0

		Flash grazing-ultra-high density (mob)		0		1		-1		1		1		0		0		1		-1/0		0		-1/1		0		0		0		1		1		1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1



		Exclusion Fencing Type

		Permanent		-1		-1		-1		-1		-1		-1		0		1		1		1		0		1		1		1		1		1		1		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		Temporary		1		1		-1		1		0		1		0		0		1		1		0		0		0		0		1		1		1		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		-1		-1



		Non-Grazing Confinement

		Turn Out/Exercise Lot		-1		0		-1		-1		-1		0		1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1

		Heavy Use Area Protection



		Stream Crossing

		Bridge		N/A		-1		N/A		N/A		N/A		1		1		0		1		1		0		1		1		1		1		1		1		1		1		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		Improved Crossing		N/A		1		N/A		N/A		N/A		1		0		0		1		1		0		0		0		0		1		1		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Un-improved access		N/A		1		N/A		N/A		N/A		0		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		0		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1



		 Water Source

		In-stream - Open Access																														-1		-1		-1

		In Stream Protected																														0		0		1

		Movable		1		0		N/A		0		N/A		N/A		N/A		N/A		1		1		0		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0

		Fixed		0		0		N/A		-1		N/A		N/A		N/A		N/A		1		1		-1		0		0		0		-1		-1		-1		-1		-1		-1		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		Off-stream Impoundment																														1		1		-1

		Outside of riparian paddock		0		0		N/A		1		N/A		N/A		N/A		N/A		1		1		1		1		1		1		1		1		1		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		1		1



		Shade Source

		Portable Structure		N/A		N/A		1		N/A		N/A		N/A		N/A		N/A		1		1		0		0		0		0		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		-1		-1

		Inside of riparian area		N/A		N/A		1		N/A		N/A		N/A		N/A		N/A		1		1		-1		0		0		0		-1		-1		-1		1		1		1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		1		1

		Outside of riparian area		N/A		N/A		1		N/A		N/A		N/A		N/A		N/A		1		1		1		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1



		Time of Day

		Morning		1		1		-1		0		N/A		1		0		-1		N/A		N/A		N/A		N/A		N/A		N/A		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		-1		-1		-1		NA		NA		NA		0		-1

		Afternoon		1		1		-1		0		N/A		1		0		-1		N/A		N/A		N/A		N/A		N/A		N/A		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		-1		0

		Evening/Overnight		1		1		1		0		N/A		1		0		-1		N/A		N/A		N/A		N/A		N/A		N/A		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0



		Non-Grazing Production

		Conserved Forage Production		1		N/A		N/A		1		1		-1		0		1		0		1		1		N/A		N/A		N/A		1		1		1		1		1		1		?		?		?		?		?		?		?		?		?		?		?		?		1		-1



		Conservation Programs

		Deffered Grazing		-1		0		-1		0		-1		-1		0		0		0		0		0		N/A		N/A		N/A		1		1		1		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		1		1

		WRP, GRP		-1		0		-1		-1		-1		-1		0		0		1		1		1		N/A		N/A		N/A		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1



		Soil Drainage

		Surface 																		-1		0		1		N/A		N/A		N/A		-1		-1		-1		1		1		1		-1		-1		-1		-1		-1		-1		NA		NA		NA		-1		-1		-1		1		1

		Subsurface		1		N/A		N/A		0		0		N/A		1		-1		0		0		1		N/A		N/A		N/A		-1		 		-1		1		1		1		-1		-1		0		-1		-1		0		NA		NA		NA		-1		-1		0		0		0
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Sheet1



				PROVISIONING SERVICES																REGULATING SERVICES																								SUPPORTING SERVICES 

		Grazing Practices 		Forage		Water		Shade 		Weed control		Manure spreading		Access to other parts of farm		Recreational services		Incentive Based Income		Erosion control (retain soil and sediment)						Water flows, flood storage & desynchronization						Nutrient mitigation (retain, remove, transform)						Soil Health and Climate regulation - source & sink for carbon						Biodiversity- fish and macroinvertebrates						Biodiversity-plants						Biodiversity-Birds						Biodiversity-mammals, reptiles, amphibians						Biodiversity: Pollinator/Insect Sp. 				Ranking Totals

																				Channel		Bank		Floodplain		Channel		Bank		Floodplain		Channel		Bank		Floodplain		Channel		Bank		Floodplain		In-stream		Bank		Upland		Aquatic		Structural 		Upland		Waterbird		Edge Species		Grassland 		In-stream		Edge Soecies		Upland		Floral Resources		Nesting Habitat

		Weight		3		2		0		2		2		2		.5		1

		Type of Grazing

		Continuous Stocking

		Continuous low utilization		0		1		-1		0		-1		1		-1		-1		-1		-1		0		-1		-1		-1		-1		-1		-1		0		0		0		-1		-1		-1		-1		-1		0		-1		-1		0		-1		-1		0		1		1

		Continuous moderate utilization		1		1		-1		1		-1		1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		0		0

		Continuous high utilization		-1		1		-1		-1		-1		1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1

		Rotational Stocking

		Rotational low utilization		0		1		-1		0		0		1		0		1		0		0		0		0		0		0		0		1		1		1		1		1		-1		-1		0		-1		-1		1		-1		-1		1		-1		-1		0		1		1

		Rotational moderate utlization		1		1		-1		1		0		1		1		1		-1		-1		0		0		0		0		-1		1		1		1		1		1		-1		-1		-1		-1		-1		0		-1		-1		-1		-1		-1		-1		1		1

		Rotational high utlization		-1		1		-1		-1		0		1		-1		1		-1		-1		-1		-1		-1		-1		-1		1		1		0		0		0		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		0

		Rotational ultra-high density (mob)		0		0		-1		1		1		1		0		1		-1		-1		-1/1		-1		-1		-1		0		1		1		-1		-1		-1		-1		-1		0		-1		-1		0		-1		-1		-1		-1		-1		-1		1		-1

		Flash grazing

		 Flash grazing- low utilization		0		0		-1		-1		1		0		0		1		-1/0		0		1		0		0		0		1		1		1		1		1		1		-1		-1		0		-1		-1		1		-1		-1		1		-1		-1		0		1		1

		Flash grazing-moderate utilization		1		1		-1		0		1		0		1		1		-1/0		0		0/1		0		0		0		1		1		1		1		1		1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		1		1

		Flash grazing-high utilization		0		1		-1		1		1		0		-1		1		-1/0		0		-1/1		0		0		0		1		1		1		0		0		0		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		0		0

		Flash grazing-ultra-high density (mob)		0		1		-1		1		1		0		0		1		-1/0		0		-1/1		0		0		0		1		1		1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1



		Exclusion Fencing Type

		Permanent		-1		-1		-1		-1		-1		-1		0		1		1		1		0		1		1		1		1		1		1		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		Temporary		1		1		-1		1		0		1		0		0		1		1		0		0		0		0		1		1		1		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		-1		-1



		Non-Grazing Confinement

		Turn Out/Exercise Lot		-1		0		-1		-1		-1		0		1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1

		Heavy Use Area Protection



		Stream Crossing

		Bridge		N/A		-1		N/A		N/A		N/A		1		1		0		1		1		0		1		1		1		1		1		1		1		1		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		Improved Crossing		N/A		1		N/A		N/A		N/A		1		0		0		1		1		0		0		0		0		1		1		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Un-improved access		N/A		1		N/A		N/A		N/A		0		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		0		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1



		 Water Source

		In-stream - Open Access																														-1		-1		-1

		In Stream Protected																														0		0		1

		Movable		1		0		N/A		0		N/A		N/A		N/A		N/A		1		1		0		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0

		Fixed		0		0		N/A		-1		N/A		N/A		N/A		N/A		1		1		-1		0		0		0		-1		-1		-1		-1		-1		-1		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		Off-stream Impoundment																														1		1		-1

		Outside of riparian paddock		0		0		N/A		1		N/A		N/A		N/A		N/A		1		1		1		1		1		1		1		1		1		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		1		1



		Shade Source

		Portable Structure		N/A		N/A		1		N/A		N/A		N/A		N/A		N/A		1		1		0		0		0		0		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		-1		-1

		Inside of riparian area		N/A		N/A		1		N/A		N/A		N/A		N/A		N/A		1		1		-1		0		0		0		-1		-1		-1		1		1		1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		1		1

		Outside of riparian area		N/A		N/A		1		N/A		N/A		N/A		N/A		N/A		1		1		1		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1



		Time of Day

		Morning		1		1		-1		0		N/A		1		0		-1		N/A		N/A		N/A		N/A		N/A		N/A		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		-1		-1		-1		NA		NA		NA		0		-1

		Afternoon		1		1		-1		0		N/A		1		0		-1		N/A		N/A		N/A		N/A		N/A		N/A		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		-1		0

		Evening/Overnight		1		1		1		0		N/A		1		0		-1		N/A		N/A		N/A		N/A		N/A		N/A		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0



		Non-Grazing Production

		Conserved Forage Production		1		N/A		N/A		1		1		-1		0		1		0		1		1		N/A		N/A		N/A		1		1		1		1		1		1		?		?		?		?		?		?		?		?		?		?		?		?		1		-1



		Conservation Programs

		Deffered Grazing		-1		0		-1		0		-1		-1		0		0		0		0		0		N/A		N/A		N/A		1		1		1		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		1		1

		WRP, GRP		-1		0		-1		-1		-1		-1		0		0		1		1		1		N/A		N/A		N/A		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1



		Soil Drainage

		Surface 																		-1		0		1		N/A		N/A		N/A		-1		-1		-1		1		1		1		-1		-1		-1		-1		-1		-1		NA		NA		NA		-1		-1		-1		1		1

		Subsurface		1		N/A		N/A		0		0		N/A		1		-1		0		0		1		N/A		N/A		N/A		-1		 		-1		1		1		1		-1		-1		0		-1		-1		0		NA		NA		NA		-1		-1		0		0		0
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Sheet1



				PROVISIONING SERVICES																REGULATING SERVICES																								SUPPORTING SERVICES 

		Grazing Practices 		Forage		Water		Shade 		Weed control		Manure spreading		Access to other parts of farm		Recreational services		Incentive Based Income		Erosion control (retain soil and sediment)						Water flows, flood storage & desynchronization						Nutrient mitigation (retain, remove, transform)						Soil Health and Climate regulation - source & sink for carbon						Biodiversity- fish and macroinvertebrates						Biodiversity-plants						Biodiversity-Birds						Biodiversity-mammals, reptiles, amphibians						Biodiversity: Pollinator/Insect Sp. 				Ranking Totals

																				Channel		Bank		Floodplain		Channel		Bank		Floodplain		Channel		Bank		Floodplain		Channel		Bank		Floodplain		In-stream		Bank		Upland		Aquatic		Structural 		Upland		Waterbird		Edge Species		Grassland 		In-stream		Edge Soecies		Upland		Floral Resources		Nesting Habitat

		Weight		3		2		0		2		2		2		.5		1

		Type of Grazing

		Continuous Stocking

		Continuous low utilization		0		1		-1		0		-1		1		-1		-1		-1		-1		0		-1		-1		-1		-1		-1		-1		0		0		0		-1		-1		-1		-1		-1		0		-1		-1		0		-1		-1		0		1		1

		Continuous moderate utilization		1		1		-1		1		-1		1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		0		0

		Continuous high utilization		-1		1		-1		-1		-1		1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1

		Rotational Stocking

		Rotational low utilization		0		1		-1		0		0		1		0		1		0		0		0		0		0		0		0		1		1		1		1		1		-1		-1		0		-1		-1		1		-1		-1		1		-1		-1		0		1		1

		Rotational moderate utlization		1		1		-1		1		0		1		1		1		-1		-1		0		0		0		0		-1		1		1		1		1		1		-1		-1		-1		-1		-1		0		-1		-1		-1		-1		-1		-1		1		1

		Rotational high utlization		-1		1		-1		-1		0		1		-1		1		-1		-1		-1		-1		-1		-1		-1		1		1		0		0		0		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		0

		Rotational ultra-high density (mob)		0		0		-1		1		1		1		0		1		-1		-1		-1/1		-1		-1		-1		0		1		1		-1		-1		-1		-1		-1		0		-1		-1		0		-1		-1		-1		-1		-1		-1		1		-1

		Flash grazing

		 Flash grazing- low utilization		0		0		-1		-1		1		0		0		1		-1/0		0		1		0		0		0		1		1		1		1		1		1		-1		-1		0		-1		-1		1		-1		-1		1		-1		-1		0		1		1

		Flash grazing-moderate utilization		1		1		-1		0		1		0		1		1		-1/0		0		0/1		0		0		0		1		1		1		1		1		1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		1		1

		Flash grazing-high utilization		0		1		-1		1		1		0		-1		1		-1/0		0		-1/1		0		0		0		1		1		1		0		0		0		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		0		0

		Flash grazing-ultra-high density (mob)		0		1		-1		1		1		0		0		1		-1/0		0		-1/1		0		0		0		1		1		1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1



		Exclusion Fencing Type

		Permanent		-1		-1		-1		-1		-1		-1		0		1		1		1		0		1		1		1		1		1		1		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		Temporary		1		1		-1		1		0		1		0		0		1		1		0		0		0		0		1		1		1		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		-1		-1



		Non-Grazing Confinement

		Turn Out/Exercise Lot		-1		0		-1		-1		-1		0		1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1

		Heavy Use Area Protection



		Stream Crossing

		Bridge		N/A		-1		N/A		N/A		N/A		1		1		0		1		1		0		1		1		1		1		1		1		1		1		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		Improved Crossing		N/A		1		N/A		N/A		N/A		1		0		0		1		1		0		0		0		0		1		1		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Un-improved access		N/A		1		N/A		N/A		N/A		0		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		0		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1



		 Water Source

		In-stream - Open Access																														-1		-1		-1

		In Stream Protected																														0		0		1

		Movable		1		0		N/A		0		N/A		N/A		N/A		N/A		1		1		0		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0

		Fixed		0		0		N/A		-1		N/A		N/A		N/A		N/A		1		1		-1		0		0		0		-1		-1		-1		-1		-1		-1		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		Off-stream Impoundment																														1		1		-1

		Outside of riparian paddock		0		0		N/A		1		N/A		N/A		N/A		N/A		1		1		1		1		1		1		1		1		1		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		1		1



		Shade Source

		Portable Structure		N/A		N/A		1		N/A		N/A		N/A		N/A		N/A		1		1		0		0		0		0		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		-1		-1

		Inside of riparian area		N/A		N/A		1		N/A		N/A		N/A		N/A		N/A		1		1		-1		0		0		0		-1		-1		-1		1		1		1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		1		1

		Outside of riparian area		N/A		N/A		1		N/A		N/A		N/A		N/A		N/A		1		1		1		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1



		Time of Day

		Morning		1		1		-1		0		N/A		1		0		-1		N/A		N/A		N/A		N/A		N/A		N/A		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		-1		-1		-1		NA		NA		NA		0		-1

		Afternoon		1		1		-1		0		N/A		1		0		-1		N/A		N/A		N/A		N/A		N/A		N/A		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		-1		0

		Evening/Overnight		1		1		1		0		N/A		1		0		-1		N/A		N/A		N/A		N/A		N/A		N/A		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0



		Non-Grazing Production

		Conserved Forage Production		1		N/A		N/A		1		1		-1		0		1		0		1		1		N/A		N/A		N/A		1		1		1		1		1		1		?		?		?		?		?		?		?		?		?		?		?		?		1		-1



		Conservation Programs

		Deffered Grazing		-1		0		-1		0		-1		-1		0		0		0		0		0		N/A		N/A		N/A		1		1		1		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		1		1

		WRP, GRP		-1		0		-1		-1		-1		-1		0		0		1		1		1		N/A		N/A		N/A		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1



		Soil Drainage

		Surface 																		-1		0		1		N/A		N/A		N/A		-1		-1		-1		1		1		1		-1		-1		-1		-1		-1		-1		NA		NA		NA		-1		-1		-1		1		1

		Subsurface		1		N/A		N/A		0		0		N/A		1		-1		0		0		1		N/A		N/A		N/A		-1		 		-1		1		1		1		-1		-1		0		-1		-1		0		NA		NA		NA		-1		-1		0		0		0



TABLE 2. Levels of ecosystem services provided by grazing practices in the riparian corridor, adjacent hillslopes, and the upstream watershed._x000D__x000D_		






PACT Application
Examples from the Riparian Zone

GrazingMetrics for rapid decision making 
considerations… 



PACT Application
Examples from the Riparian Zone

Example 1
Continuously grazed, high utilization operation with a 
degraded streambank, un-restricted livestock access to the 
creek. 

Grazing



PACT Application
Examples from the Riparian Zone

GrazingDegraded grassland buffer

Scenario 1: Over grazed
Benefits:
- Stream Water Access
- Ease of Management 
- Ease of Maintenance
- Maximized grazing area

Cons:
- Degraded water quality
- Degraded Habitat 
- Degraded Animal Health
- Poor pasture condition
- Degrading soil health
- …. 



PACT Application
Examples from the Riparian Zone

Example 2: CREP Riparian Forest Buffer
Mature CREP riparian forest buffer practice with complete 
removal of livestock from riparian corridor (100ft from top of 
bank). CP-21 and CP-22 with proportional area estimated. 
No vegetation management. 

Photo: Patrick Ma



PACT Application
Examples from the Riparian Zone

Photo: Patrick Ma

15 year old Forested Buffer
Exclusion Fence
No Livestock in Riparian Zone
Scenario 2: CREP 
Benefits:
- Optimized Habitat 
- Water quality improvements
- Natural Ecosystem processes
- Erosion mitigation enhanced
- Grassed waterway

Cons:
- Unmanaged concentrated flows
- Enhanced nutrient cycling through leaf 

senescence 
- unmanaged regrowth
- Removal of provisioning service potential 

Scenario 1: Over grazed
Benefits:
- Stream Water Access
- Ease of Management 
- Ease of Maintenance
- Maximized grazing area

Cons:
- Degraded water quality
- Degraded Habitat 
- Degraded Animal Health
- Poor pasture condition
- Degrading soil health
- …. 



PACT Application
Examples from the Riparian Zone

Example 3 – Hypothetical 
A well managed pasture with a narrow riparian exclusion 
and mixed grassed and tree/shrub buffer. Rotationally 
grazed within buffer during optimal pasture growth stages. 

Grazing



PACT Application
Examples from the Riparian Zone

Grazing
Rotational Grazing in Pasture
Flash Grazing in Buffer
Improved Stream Crossing
Scenario 3: Optimized Grazing
Benefits:
- Stream Water Access
- Improved grassland habitat
- Improved water quality 
- Improved erosion prevention
- Improved Provisioning Services
- Improved Pasture/soil health
- Maximized grazing potential

Cons:
- Not optimized habitat
- Not optimized shading potential 
- Some nutrient/fecal loading

Scenario 1: Over grazed
Benefits:
- Stream Water Access
- Ease of Management 
- Ease of Maintenance
- Maximized grazing area

Cons:
- Degraded water quality
- Degraded Habitat 
- Degraded Animal Health
- Poor pasture condition
- Degrading soil health
- …. 

Scenario 2: CREP 
Benefits:
- Optimized Habitat 
- Water quality improvements
- Natural Ecosystem processes
- Erosion mitigation enhanced
- Grassed waterway

Cons:
- Unmanaged concentrated 

flows
- Enhanced nutrient cycling 

through leaf senescence 
- unmanaged regrowth
- Removal of provisioning 

service potential 



PACT Application
Examples from the Riparian Zone

Example 4 – Hypothetical DAIRY
A short rotation woody shrub buffer for bedding or biomass 
production (60%). Managed closed canopy streambank
edge (20%) Rotationally grazed filter strip (20%). 

Example 5 – Hypothetical Cropped 
A well managed pasture with a narrow riparian exclusion 
and mixed grassed and tree/shrub buffer. Rotationally 
grazed within buffer during optimal pasture growth stages. 

Grazing



PACT Application
Examples from the Riparian Zone

Grazing
Alley Cropping Fruits and Nuts
Hayed Alleys
Managed Streambank Canopy

Scenario 4: Dairy Buffer
Benefits:
- Matched Provisioning 

Services
- Bedding/Biofuel Material
- Maintain grazing areas
- Ease of Maintenance
- Nutrient Cycling
- Habitat Provisioning 

Cons:
- Rotationally harvested
- Management intensive
- Degraded Animal Health
- Not optimized habitat
- Manure Presence 

Scenario 2: CREP 
Benefits:
- Optimized Habitat 
- Water quality improvements
- Natural Ecosystem processes
- Erosion mitigation enhanced
- Grassed waterway

Cons:
- Unmanaged concentrated 

flows
- Enhanced nutrient cycling 

through leaf senescence 
- unmanaged regrowth
- Removal of provisioning 

service potential 

Scenario 5: Cropped
Benefits:
- Matched Provisioning Service
- Fruit, Nut and Hay/Straw 

Production
- Improved water quality 
- Improved erosion prevention
- Ease of Maintenance
- Optimized habitat
- Reduced Nutrient Loading

Cons:
- Habitat may provide pest 

issue
- Market may not be available
- Some nutrient/fecal loading



  

   

   

461820 m2

  

   

   



1. Alley cropping
2. Short 
rotation 
Coppicing

3. Silvopasture

4. Multi-story 
cropping



Thank You!

Erik Hagan 
erik.hagan@psu.edu
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