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Soil properties and landscape patterns 
influence productivity & surface water quality

Surface runoff/Infiltration: 
texture, structure, aggregate 
stability, organic matter, 
compacted layers, slope

Sub-surface lateral flow: 
restrictive layers (bedrock, 
clay, cemented layers), slope, 
landscape curvature

Presenter
Presentation Notes
Conceptual model of water movement in soils to explain patterns in water quality during storm events.



Infiltration capacity exceeds 
rainfall intensity

Low runoff: 
Good structure

Sandy or loamy textures
High porosity

Rainfall intensity exceeds 
infiltration capacity

High runoff:
Poor structure
Compaction

Clayey textures
Low porosity

H2 O

H2 O

Soil properties influence surface runoff
runoff

runoff



USDA-NRCS

Granular Prismatic Blocky Platy

Effects of soil structure (aggregation) on water 
infiltration



Rangeland soil with good soil structure



Compacted rangeland soil



Evidence of poor drainage in compacted soil 
horizon “cow pan”



Evidence of poor drainage in compacted soil 
horizon “cow pan” in Coast Range



Saturated soil Unsaturated soil

Effects of soil moisture storage on runoff

H2 O H2 O

Runoff > infiltration Runoff < infiltration

Observations:
texture, depth to 
restrictive layer, 
landscape 
patterns



“Redoximorphic features” 
evidence of seasonal 

saturation



Soil moisture storage

depth to bedrock 
or restrictive layer



Saturated soils can be unstable 
especially when combined with 
tree removal



http://casoilresource.lawr.ucdavis.edu/soilsurvey

















SoilWeb a Smartphone Soil App  



Consider the systematic variation of soil 
properties in your operation



Thank you: Dylan Beaudette, Alex Swarowsky, Jiayou Deng, Donna Dutra, Tony Orozco, 
Dustin Flavell, Martin Beaton, Jeannie Evatt and SFREC Crew.

Thank You

http://casoilresource.lawr.ucdavis.edu/soilsurvey
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