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Function Drives Value 

Transpiration > climate regulation 

Bluff erosion > recreational beaches, spits  

Root-soil stabilization > property protection/value

Leaf litter, nutrient cycling > healthy fish 



Conservation value/
eagles & orca

Cultural Economic/
Property value

Recreation/
Lawns 

Aesthetic/
Views  

Climate resilience 

Slope stability Erosion 
Control

Nutrient 
cycling

Wildlife 
habitat

Flood velocity 
reduction

Carbon 
sequestration 

Values Functions



Functions of Plants on 
Steep Slopes 

Hydrological & Mechanical 



Hydraulic Functions

ÅRainfall interception 

ÅTranspiration, evapotranspiration 

ÅInfiltration, soil pore connectivity  

ÅSoil moisture regulation

ÅSoil dewatering 

ÅIncrease in soil cohesion 



Mechanical Functions

ÅRoot reinforcement
Åfine roots mesh surface
ÅStructural roots increase shear strength 

ÅSurface roughening 

ÅRoots distribute loads across 
surfaces. 

 



Canopy Interception & Evaporation

Transpiration
 
Evapotranspiration 
(Transpiration + Ground Evap) 

Photosynthesis 

Cellular Respiration 

Canopy Functions 



Transpiration 

ÅPhysical process, not chemical 

ÅWater & dissolved nutrients transported in 
sapwood 

ÅCapillary action gets water into the straws. 
Tension from leaf evaporation is what pulls 
whole chain of molecules up tree.

ÅPhotosynthesis steals little (5%) H2O prior 
to transpirational loss (95%)

ÅTranspiration train 



Photosynthesis and 
cellular respiration. 
ÅChemical processes 

ÅPhotosynthesis = 

         solar panels charging a battery

         Carbon dioxide in - Oxygen out 

ÅCellular respiration = 

         machines using the battery 

         Oxygen in - Carbon dioxide out 

ÅTranspiration is the train of water 
molecules feeding photosynthesis. 

?



How much 
interception and 
transpiration? 

Evergreen plants = year-round interception & 
very little winter transpiration

Deciduous trees = interception only when 
leaves are present. Zero winter transpiration 

During growing season, deciduous trees wick 
moisture from ground (transpiration) 4-6x more 
than evergreen.

Evergreen trees may intercept 30-50% of 
winter precipitation reducing urgency for rapid 
soil infiltration 

Deciduous trees have greater overall water 
modification than evergreen, when accounting 
for both transpiration & infiltration. 



Forest soils 
are alive. 

ÅConstantly modified by roots, 
microbes, fungi, decomposition

ÅDetritus absorbs rainfall and slowly 
releases it into soils. Sponge. 

ÅMoisture and temperature regulation. 

ÅRoot and microorganism activity 
maintains soil porosity. 

ÅINFILTRATION



1. What is infiltration? 

2. Microporosity and macroporosity

3. Fine Roots 
1. Ephemeral 
2. Perennial 

4. Structural or coarse

5. Ephemeral т 1-2 seasons or less. 

6. 9ċŰШĤĲШůċŢŸƖŔƣǃШŸŉШƣƖĲĲќƚШŰĲƣШƓƖŔůċƖǃШ
production (carbon - structure).

7. Constant growth and decomposition. 
1. Not just roots but also 

microorganisms 

8. Aerate soils

9. Carbon sequestration т growth, 
death, decay.

Roots т woody worms 



Comparing Roots 

Fine Roots Structural Woody Roots

ÉŔǍĲаШӅШΞШůůШŸƖШΝоΝΣњШĬŔċůĲƣĲƖ Size: > 2 mm to very large roots/trunk buttresses

Function: Absorb water and nutrients; form symbiosis with 
mycorrhizal fungi

Function: Provide anchorage and mechanical support; transport 
water and nutrients from fine roots upward

Lifespan: Many are ephemeral (weeks to seasons); some fine woody 
roots are perennial Lifespan: Long-lived (years to decades), integral to tree stability

Location: High density in top 6-12 cm of soil; concentrated in well-
aerated and nutrient-rich zones

Location: Originate at the root collar and extend outward; deeper or 
lateral placement depends on soil and species

Relevance: Easily severed by grading, trenching, and compaction. 

Causes water uptake issues 

Relevance: Cutting may compromise tree stability, increases risk of 
uprooting or failure. 

May cause stability issues, also water uptake issues. 



Typical 
composition of 
forest soils in PNW

All those soil pores created by 
growth and decomposition are 
perfect places for water and air. 

Pore space



Saturated, anaerobic soils are heavier, less 
cohesive, more prone to failure.



Surface Erosion 
ÅChronic, slow, gradual wearing away 
ÅWater driven (rainfall, runoff, waves) 

ÅRoots bind soils surfaces.
ÅPlant cover intercepts rainfall and slows surface flow 

(surface roughening). 

Slope Failures 
Å Landslides, slumps, rotational, deep-seated failures 
Å Acute, sudden, episodic failures. 
ÅGravity-driven but triggered by other phenomena 

ÅLarge tree roots anchor soils and reinforce shear planes. 
ÅPlants mitigate excessive soil saturation.  

Rills



Real tree 
roots. 



Roots on Slopes 
ÅLandward side extends radially outward. 

ÅSlopes side grows downward in sandy soils 
and also laterally, forming buttresses. 


