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PUGET SOUNDPUGET SOUND
is a 

complex bay 
& saltwater 
estuary fed 

by freshwater
runoff from
the Olympic 

Mountains & 
Cascade Range 

watersheds.



THE SALISH SEATHE SALISH SEA
which is fed by which is fed by 

numerous rivers and numerous rivers and 
their surrounding their surrounding 

watersheds in watersheds in 
Washington andWashington and
British ColumbiaBritish Columbia

Map courtesy of Stefan Freelan, 2009

GEORGIAGEORGIA
STRAITSTRAIT

STRAIT OF JUAN

STRAIT OF JUANDe FUCA
De FUCA

Puget SoundPuget Sound
is but a portion of a is but a portion of a 

much larger system of  much larger system of  
intricate inland marineintricate inland marine

waterways known as waterways known as 

PUGET PUGET 
SOUNDSOUND

http://maps.stefanfreelan.com/salishsea/http://maps.stefanfreelan.com/salishsea/



The place where The place where 
land & water  land & water  

meet is known asmeet is known as

THE NEARSHORETHE NEARSHORE

GRAPHIC: MEGAN DETHIER, UW, FRIDAY HARBOR. LAB

Beach



It is a place of constant change & transformationIt is a place of constant change & transformation

THETHE
NEARSHORENEARSHORE

includes the estuarine   includes the estuarine   
delta & marine shoreline  delta & marine shoreline  
areas which extend from areas which extend from 
the top of coastal banksthe top of coastal banks
or bluffs to the marine or bluffs to the marine 
waters at subtidal depths waters at subtidal depths 
where sunlight can still where sunlight can still 
penetrate (photic zone), penetrate (photic zone), 
allowing photosynthesis allowing photosynthesis 
and plant growth (such as and plant growth (such as 
kelp & eelgrass) to occur.kelp & eelgrass) to occur.

FROM : Conceptual Model
for Assessing Restoration
of Puget Sound Nearshore
Ecosystems.      2006

beachbeach
sedimentsediment
transporttransport

http://www.coastalwiki.org/wiki/Coastal_Hydrodynamics_And_Transphttp://www.coastalwiki.org/wiki/Coastal_Hydrodynamics_And_Transport_Processesort_Processes



GRAPHIC SOURCE:
THE DAILY OLYMPIAN

NEWSPAPER

THETHE
NEARSHORENEARSHORE

ENVIRONMENTENVIRONMENT
produces muchproduces much

of the food of the food 
which fuels the which fuels the 
rich & complex rich & complex 

web of life inweb of life in
the Salish Sea the Salish Sea 

from coastal forestsfrom coastal forests
to kelp forests to kelp forests ––

it is allit is all
connectedconnected



FORAGE FISH IN NEARSHORE KELP FORESTS FORAGE FISH IN NEARSHORE KELP FORESTS 

PHOTO COURTESY OF ANNE SHAFFER,  PHOTO COURTESY OF ANNE SHAFFER,  https://coastalwatershedinstitute.org

forage fish forage fish 
are a stapleare a staple
food forfood for
salmon, salmon, 
seabirdsseabirds
& marine & marine 
mammalsmammals



PHYSICAL & CLIMATIC SETTING OF THE PHYSICAL & CLIMATIC SETTING OF THE 
SALISH SEA REGISALISH SEA REGIONONThe landscape has been The landscape has been 

(and continues to be) (and continues to be) 
formed & influenced by:formed & influenced by:

••tectonic/volcanic activitytectonic/volcanic activity
••mountain buildingmountain building
••seismic events/tsunamisseismic events/tsunamis
••rapid climatic fluctuationsrapid climatic fluctuations
••glacial advances & retreatsglacial advances & retreats
••crustal subsidence & crustal subsidence & 
postpost--glacial reboundglacial rebound

••seasea--level variabilitylevel variability
••postpost--glacial erosionglacial erosion

a young, wild, restless, and unruly landscape

NASA IMAGERY



SUSCEPTIBILITYSUSCEPTIBILITY
(contributing factors)(contributing factors)

••geology/stratigraphygeology/stratigraphy
••topography/slopetopography/slope
••soil type/depth soil type/depth 
••slope hydrologyslope hydrology
••weather/climateweather/climate
••landscape alterationlandscape alteration
••slope modificationslope modification
••logging/roadslogging/roads
••clearing/gradingclearing/grading
••developmentdevelopment

TRIGGERSTRIGGERS
(proximate causes)(proximate causes)

••volcanic eruptionsvolcanic eruptions
••earthquakes/blastingearthquakes/blasting
••vibrationvibration
••freeze/thawfreeze/thaw
••altered  hydrologyaltered  hydrology
••prolonged & intense prolonged & intense 

rainfallrainfall
••increased soil increased soil 

moisturemoisture
••slope modificationsslope modifications

EROSION & LANDSLIDES HAPPENEROSION & LANDSLIDES HAPPEN

CONTRIBUTING FACTORS ARE OFTEN CUMULATIVECONTRIBUTING FACTORS ARE OFTEN CUMULATIVE

resulting from complex interdependent factorsresulting from complex interdependent factors



To learn about landslidesTo learn about landslides
contact:contact:

The WA State Dept.The WA State Dept.
of Natural Resources of Natural Resources 
Landslide HazardLandslide Hazard
ProgramProgram

Request a copy of
A HOMEOWNER’S

GUIDE TO
LANDSLIDES

FOR WA & OR

https://file.dnr.wa.gov/publications/ger_homeowners_guide_landslides.pdf



EROSION & LANDSLIDES ARE A FACT OF LIFEEROSION & LANDSLIDES ARE A FACT OF LIFE
Throughout The Puget Sound RegionThroughout The Puget Sound Region

the landscape has been eroding since the last glacier recededthe landscape has been eroding since the last glacier receded

shorelines are temporarytemporary places

““FEEDER BLUFFFEEDER BLUFF””

https://epod.usra.edu/blog/2020/12/pugethttps://epod.usra.edu/blog/2020/12/puget--soundsound--feederfeeder--bluff.htmlbluff.html

HAT ISLAND WEST  BEACH



Puget Sound shorelines, ravines & Puget Sound shorelines, ravines & 
lakeshores can be risky places to livelakeshores can be risky places to live

https://www.eopugetsound.org/magazine/armoringhttps://www.eopugetsound.org/magazine/armoring--bluffsbluffs



regardless ofregardless of
the risks,the risks,

PEOPLE WANT PEOPLE WANT 
TO LIVETO LIVE

ON THE EDGEON THE EDGE

so we build permanent structuresso we build permanent structures
in temporary locationsin temporary locations

MAGNOLIA DISTRICT, SEATTLE



ADMIRALTY INLETADMIRALTY INLET

poor development & management poor development & management 
practices can make shorelines practices can make shorelines 

even MORE temporaryeven MORE temporary



-- MAKING YOUR PROPERTY LESS TEMPORARY. IMPORTANCE OF MAKING YOUR PROPERTY LESS TEMPORARY. IMPORTANCE OF 
VEGETATION MANAGEMENTVEGETATION MANAGEMENT

-- HYDROLOGICAL, STRUCTURAL & ECOLOGICAL ROLE OF HYDROLOGICAL, STRUCTURAL & ECOLOGICAL ROLE OF 
FORESTS, VEGETATION & OTHER ORGANIZMSFORESTS, VEGETATION & OTHER ORGANIZMS

-- BENEFITS OF VEGETATION IN REDUCING STORMWATER, BENEFITS OF VEGETATION IN REDUCING STORMWATER, 
EROSION & LANDSLIDESEROSION & LANDSLIDES

-- FROM OLDFROM OLD--GROWTH FORESTS TO TODAYGROWTH FORESTS TO TODAY’’S SHORELINESS SHORELINES

-- ROLE & VALUE OF TREES ON SLOPES. ADAPTABILITY OF TREES. ROLE & VALUE OF TREES ON SLOPES. ADAPTABILITY OF TREES. 
LIMITATIONS OF VEGETATION FOR SLOPE STABILIZATIONLIMITATIONS OF VEGETATION FOR SLOPE STABILIZATION

SLIDES 18SLIDES 18--6666

CHAPTER 2CHAPTER 2



You can make your property
LESS TEMPORARYLESS TEMPORARY by improving management

Vegetation Management
is a key aspect of good 

shoreline management

http://www.greenbeltconsulting.com/articles/preservingnative.html

LOPEZ IS., SAN JUAN CO.



WHY IS 
VEGETATION

SO IMPORTANT?

WRITTEN BY
ELLIOTT MENASHE

GREENBELT CONSULTING

https://www.shorelinewa.gov/home/showdocument?id=21782https://www.shorelinewa.gov/home/showdocument?id=21782

This publication is This publication is 
available from theavailable from the

WA DEPT of ECOLOGYWA DEPT of ECOLOGY
in both a print in both a print 

& on& on--line formatline format

Improving vegetationImproving vegetation
management can management can 

reduce the inherentreduce the inherent
risks & hazards ofrisks & hazards of
living on the edgeliving on the edge



FORESTS PROTECT LAND & WATER IN THREE FORESTS PROTECT LAND & WATER IN THREE 
BASIC & CLOSELY INTERRELATED WAYSBASIC & CLOSELY INTERRELATED WAYS

Trees, shrubs, Trees, shrubs, 
groundcovers groundcovers 
& forest soils& forest soils
provide:provide:
1. Hydrological 1. Hydrological 

BenefitsBenefits
2. Structural Soil 2. Structural Soil 

Reinforcement   Reinforcement   
3. Ecological 3. Ecological 

BenefitsBenefits
http://www.greenbeltconsulting.com/articles/valuesbenefits.html



1. Hydrological      1. Hydrological      
BenefitsBenefits

•• ‘‘METERSMETERS’’ THETHE
RAINFALLRAINFALL

• REDUCES SOIL
SATURATION

• REDUCES
STORMWATER 

• REDUCES 
RUNOFF

TREETREE
CANOPYCANOPY

SHRUBSSHRUBS

GROUNDCOVERSGROUNDCOVERS

••Interception Interception 
•• Evaporation Evaporation 
••TranspirationTranspiration

rainfallrainfall

multiple multiple 
canopiescanopies

workwork
bestbest

MINIMIZES EROSIONMINIMIZES EROSION
& LANDSLIDES& LANDSLIDES

PURIFIES GROUNDWATERPURIFIES GROUNDWATER
mineral soil

REDUCES RUNOFF & RECHARGES AQUIFERS



THE MULTITHE MULTI--LAYER FOREST CANOPY IS VERY EFFECTIVELAYER FOREST CANOPY IS VERY EFFECTIVE
FOR INTERCEPTION & EVAPORATION OF RAINFALLFOR INTERCEPTION & EVAPORATION OF RAINFALL

http://www.greenbeltconsulting.com/assets/pdfs/DripAndSplatHandohttp://www.greenbeltconsulting.com/assets/pdfs/DripAndSplatHandout.pdfut.pdf



humushumus
duffduff

duffduff

humushumus

leaf litterleaf litter

Mineral Soil

Sub-Soils

Organic forest soils hold water like a sponge. They Organic forest soils hold water like a sponge. They 
also insulate top soils & protect underlying also insulate top soils & protect underlying 

mineral soils from compaction & surface erosionmineral soils from compaction & surface erosion

leaf litter + duff + humusleaf litter + duff + humus = = NATURALNATURAL MULCHMULCH



FOREST SOIL IS MUCH MORE THAN JUST A SPONGEFOREST SOIL IS MUCH MORE THAN JUST A SPONGE

FROM: Söderström B. 
& Read D.J. 1987

IT IS ALSO A COMPLEX BIOCHEMICAL  SYSTEMIT IS ALSO A COMPLEX BIOCHEMICAL  SYSTEM
WHICH MAINTAINS FOREST HEALTH & CLEAN WATERWHICH MAINTAINS FOREST HEALTH & CLEAN WATER

ORGANIC  SOIL COMPOSITION
Elaine R. Ingham, OSU

mutualistic associationsmutualistic associations

It’s Alive!!



MUTUALISTIC SOILMUTUALISTIC SOIL--PLANT ASSOCIATIONSPLANT ASSOCIATIONS

mycorrhizaemycorrhizae

ESSENTIAL FOR ESSENTIAL FOR 
PLANT GROWTHPLANT GROWTH

a relationship where two or a relationship where two or 
more organisms derive benefitsmore organisms derive benefits

from their associationfrom their association

SHORELINE FOREST, VANCOUVER ISLAND, BCSHORELINE FOREST, VANCOUVER ISLAND, BC



Mycorrhizae provide a
beneficial mutualistic 
relationship between 

soil fungi & plant roots
MycorrhizaeMycorrhizae

ESSENTIAL FOR ESSENTIAL FOR 
PLANT GROWTHPLANT GROWTH

fungal hyphae fungal hyphae (tiny filaments)(tiny filaments)

bring water &bring water &
nutrients to rootsnutrients to roots

plants plants provide fungi withprovide fungi with
the products of the products of 
photosynthesisphotosynthesis
(oxygen & sugar)(oxygen & sugar)



BENEFITS OF MUTUALISM BETWEEN PLANTS & SOILBENEFITS OF MUTUALISM BETWEEN PLANTS & SOIL

http://pubs.cahnrs.wsu.edu/publications/wp-content/uploads/sites/2/publications/FS269E.pdf



Native forest soil is a complex & fragile systemNative forest soil is a complex & fragile system
which takes decades to developwhich takes decades to develop

Mineral soils



MOSSES, LIVERWORTS MOSSES, LIVERWORTS 
&  LICHENS&  LICHENS

build soilbuild soil
protect soilprotect soil
reduce erosionreduce erosion
hold waterhold water

they form
biological soil mantlesbiological soil mantles

which cement loose 
surface soil particles

& resist surface erosion

https://pubs.usgs.gov/fs/2002/0154/fs15402.pdfhttps://pubs.usgs.gov/fs/2002/0154/fs15402.pdf



EPIPHYTESEPIPHYTES
(mosses, lichens, ferns, etc. (mosses, lichens, ferns, etc. 

which grow on trees)which grow on trees)

THEY INTERCEPT AND THEY INTERCEPT AND 
HOLD RAIN WATER HOLD RAIN WATER 

DURING HEAVY STORMSDURING HEAVY STORMS

Epiphytes very seldom harm Epiphytes very seldom harm 
trees & often provide benefitstrees & often provide benefits

http://www.indefenseofplants.com/blog/2018/8/30/mapleshttp://www.indefenseofplants.com/blog/2018/8/30/maples--epiphytesepiphytes--andand--canopycanopy--rootsroots

BIGLEAF MAPLEBIGLEAF MAPLE



•• ORGANIC SOILS  PREVENT  ORGANIC SOILS  PREVENT  
EROSION OF MINERAL SOILSEROSION OF MINERAL SOILS

•• GROUNDCOVERS & SHRUB  GROUNDCOVERS & SHRUB  
ROOTS HOLD SOIL PARTICLESROOTS HOLD SOIL PARTICLES

•• SHRUB & TREE ROOTS SHRUB & TREE ROOTS 
ANCHOR SOIL BLOCKSANCHOR SOIL BLOCKS

•• ROOTS MAINTAIN SOIL ROOTS MAINTAIN SOIL 
STRUCTURESTRUCTURE

•• TREE ROOTS RESIST SHALLOW TREE ROOTS RESIST SHALLOW 
LANDSLIDES   LANDSLIDES   

2.2. Structural Soil        Structural Soil        
ReinforcementReinforcement

ROOTS HOLDING AROOTS HOLDING A
LARGE SOIL PARTICLELARGE SOIL PARTICLE



NATIVE GROUNDCOVERS & SHRUBSNATIVE GROUNDCOVERS & SHRUBS
protect soil surface. Fibrous roots hold erodible protect soil surface. Fibrous roots hold erodible 
mineral soils & maintain porous soil structure.mineral soils & maintain porous soil structure.

salalsalal sword fernsword fern

Evergreen mat protects Evergreen mat protects 
erodible mineral soilserodible mineral soils

MilesMiles of fibrous rootsof fibrous roots
““SelfSelf--mulchingmulching””



PLANT ROOTS MAINTAIN SOIL STRUCTURE & POROSITYPLANT ROOTS MAINTAIN SOIL STRUCTURE & POROSITY
(and porous soils hold more water than compacted soils)(and porous soils hold more water than compacted soils)



Highly Effective  
Mechanical Soil
Reinforcement &
Slope Stabilization

LETLET’’S TAKES TAKE
A LOOKA LOOK

BENEATHBENEATH
THETHE

SURFACESURFACE



A 26 yr old Hemlock stand, Clallam Bay.
photo courtesy of Dr. Bob Edmonds, UW, School of Forest Sciences

A complex root network exposed by removal of forest A complex root network exposed by removal of forest 
trees, understory plants, organic and top soils in trees, understory plants, organic and top soils in 
a University of Washington Forest Health Studya University of Washington Forest Health Study

Roots permeate and stabilize the soilRoots permeate and stabilize the soil



COMPONENTS OF AN UPLAND TREECOMPONENTS OF AN UPLAND TREE’’S ROOT SYSTEM: S ROOT SYSTEM: 
Provides Effective Mechanical Reinforcement of  SoilsProvides Effective Mechanical Reinforcement of  Soils

fibrous feeder rootsfibrous feeder roots

deeply descendingdeeply descending
roots (sinkers)roots (sinkers)

lateral rootslateral roots

SIMPLIFIED  ROOT SIMPLIFIED  ROOT 
ARCHITECTUREARCHITECTURE

tap roottap root

(most trees lose their tap roots)(most trees lose their tap roots)

http://www.greenbeltconsulting.com/articles/treeandsoil.html



THE ACTUAL DEPTH & EXTENT THE ACTUAL DEPTH & EXTENT 
OF ROOTING DEPENDS UPON OF ROOTING DEPENDS UPON 

SOIL, GEOLOGY & HYDROLOGYSOIL, GEOLOGY & HYDROLOGY



Giuseppe Licari “HUMUS” INSTALLATION,  Rotterdam, Holland 2012                  

PONDER THE WORLD BENEATH YOUR FEETPONDER THE WORLD BENEATH YOUR FEET



3. FORESTS PROVIDE NUMEROUS ECOLOGICAL   3. FORESTS PROVIDE NUMEROUS ECOLOGICAL   
BENEFITS TO TERRESTRIAL, AQUATIC, BENEFITS TO TERRESTRIAL, AQUATIC, 

& MARINE NEARSHORE ENVIRONMENTS& MARINE NEARSHORE ENVIRONMENTS
INCLUDING:INCLUDING:

-- Terrestrial detritusTerrestrial detritus
& nutrients to& nutrients to
the marine watersthe marine waters

-- Water qualityWater quality
improvement &improvement &
pollution controlpollution control

-- Wildlife &Wildlife &
fisheries habitat       fisheries habitat       

-- Shade forShade for
beachesbeaches

-- MutualisticMutualistic
relationshipsrelationships

MiniMini--forest on a marine nurse logforest on a marine nurse log

COMOX, VANCOUVER IS.COMOX, VANCOUVER IS.



COMPLEX, RESILIENT, ADAPTABLE & DYNAMIC COMPLEX, RESILIENT, ADAPTABLE & DYNAMIC 
ECOSYSTEMS DEVELOPED OVER THE PAST 6,000 YEARSECOSYSTEMS DEVELOPED OVER THE PAST 6,000 YEARS

https://cfpub.epa.gov/watertrain/moduleFrame.cfm?parent_object_id=603#



““The intimate relationship between the The intimate relationship between the 
forest and the sea is perhaps forest and the sea is perhaps 
demonstrated better in the Puget demonstrated better in the Puget 
Trough than in any other region of Trough than in any other region of 
the United States. Although altered the United States. Although altered 
and under stress, both the terrestrial and under stress, both the terrestrial 
and marine environments are still and marine environments are still 
extremely productive.extremely productive.””

Washington Department of Fish and Wildlife.
from Ecoregions: Washington’s Ecoregional 

Conservation Strategy (2005).  



A RICHLY LINKED A RICHLY LINKED 
TERRESTRIAL & MARINETERRESTRIAL & MARINE

LANDSCAPE ECOLOGYLANDSCAPE ECOLOGY
HAS EVOLVEDHAS EVOLVED

Species Dependent on Species Dependent on 
Puget Sound Marine Puget Sound Marine 

EnvironmentsEnvironments
170 + birds
200 + fish

3,000 + marine invert.
20+ marine mammals

9 + terrestrial mammals*
6 + reptiles & amphibians

(Gaydos and Pearson. 2011)

* humans should, most emphatically, 
also be included in this list http://amygulick.com/



conifersconifers
(evergreens (evergreens 

trees)trees)

shrubsshrubs

groundcoversgroundcovers

mossesmosses

forest floor & organic soilsforest floor & organic soils

hardwoodshardwoods
(deciduous (deciduous 

trees)trees)

many many 
layerslayers
created acreated a
redundantredundant
““FAILFAIL--SAFESAFE””
system whichsystem which
reduced reduced 
runoff &runoff &
providedprovided
numerous numerous 
ecologicalecological
benefitsbenefits

nurse logsnurse logs

OldOld--Growth Growth 
Forests Forests 

lower canopylower canopy

upper forest canopyupper forest canopy

midmid--canopycanopy

fungifungi

epiphytesepiphytes
snagssnags



THERE HAVE BEEN PROFOUND CHANGES IN THERE HAVE BEEN PROFOUND CHANGES IN 
SHORELINE FOREST COVER OVER THE PAST 200 YEARSSHORELINE FOREST COVER OVER THE PAST 200 YEARS

from mature, stable, from mature, stable, 
predominantlypredominantly

coniferous forestconiferous forest……....

to younger, more unstable, to younger, more unstable, 
deciduous forestdeciduous forest

http://www.greenbeltconsulting.com/articles/asummaryof.htmlhttp://www.greenbeltconsulting.com/articles/asummaryof.html

Conifers are more efficient than deciduous trees during the wintConifers are more efficient than deciduous trees during the winterer



COURTESY OF University of Washington LibraryUniversity of Washington Library

SEATTLE WATERFRONTSEATTLE WATERFRONT
18961896



This change in forest This change in forest 
cover has resulted cover has resulted 

in:in:

 reduced reduced 
hydrologic hydrologic 
benefits in winterbenefits in winter
 inferior rootinginferior rooting
 slope instabilityslope instability
 accelerated accelerated 
erosion rateserosion rates
 adverse effectsadverse effects
on terrestrial &on terrestrial &
marine ecologiesmarine ecologiesOldOld--growth Red Cedar stumpgrowth Red Cedar stump

‘‘dropping outdropping out’’ of eroding bluffof eroding bluff

young alder forest; indicativeyoung alder forest; indicative
of deof de--stabilized bluffsstabilized bluffs



Puget SoundPuget Sound
Lowland bluffs are Lowland bluffs are 

like a complex like a complex 
layer cakelayer cake

VOLCANIC ASH
VOLCANIC ASH

GRAVELGRAVEL SAND
SAND

SILT
SILT

TOPSOILTOPSOIL

CLAYCLAY
SANDSAND

many stratamany strata
(layers of sediment)(layers of sediment)

have beenhave been
deposited &deposited &

deformed by past deformed by past 
glaciations,glaciations,

water,water,
volcanism &volcanism &

seismic upheavalseismic upheaval

TILL
TILL

CLAYCLAY

PEATPEAT

BEDROCKBEDROCK

SOILS ON SLOPES ARE SOILS ON SLOPES ARE DIFFERENTDIFFERENT THAN ON UPLANDSTHAN ON UPLANDS



TREES ON SLOPES & SHORELINE BLUFFS GROWTREES ON SLOPES & SHORELINE BLUFFS GROW
DIFFERENTLY THAN UPLAND TREESDIFFERENTLY THAN UPLAND TREES

INFLUENCES:INFLUENCES:
•• gravitygravity
••exposureexposure
•• geologicgeologic

conditionsconditions
••slopeslope
hydrology hydrology 

•• slopeslope
processesprocesses

FORT TOWNSEND ST. PARK,FORT TOWNSEND ST. PARK,
JEFFERESON COUNTYJEFFERESON COUNTY



DOWNDOWN--SLOPESLOPE
ROOTSROOTS

(deep & (deep & verticalvertical))

UPUP--SLOPE ROOTSSLOPE ROOTS
(long & (long & laterallateral))

LEDGEWOOD BEACH, WHIDBEY ISLAND

TYPICAL ROOTING HABIT OF TREES ON SLOPESTYPICAL ROOTING HABIT OF TREES ON SLOPES



LATERALLATERAL ROOTSROOTS
HOLD SOIL & VEGETATIONHOLD SOIL & VEGETATION

VERTICALVERTICAL ROOTSROOTS
ANCHOR TREES  ANCHOR TREES  

THURSTON CO.THURSTON CO.

note the influencenote the influence
of this single treesof this single trees

lateral rootslateral roots
on slope stability,on slope stability,
soils & vegetationsoils & vegetation



TREE ROOTS MAINTAIN SLOPE CRESTTREE ROOTS MAINTAIN SLOPE CREST

lateral roots may extend more than 50 ft. into the uplands, permlateral roots may extend more than 50 ft. into the uplands, permeating eating 
& reinforcing soils and reducing the severity of erosion & lands& reinforcing soils and reducing the severity of erosion & landslides.lides.



TREES ARREST LANDSLIDES & 
HOLD SLIDE DEBRIS ON THE SLOPE

LUMMI MARINE PARK, WHATCOM COUNTY

creating terraces & creating terraces & 
reducing landslide impactsreducing landslide impacts



LARGE DRIFT LOGS AND FALLEN TREES ON LARGE DRIFT LOGS AND FALLEN TREES ON 
THE BEACH BUTTRESS SLOPESTHE BEACH BUTTRESS SLOPES

SARATOGA PASSAGE, CAMANO ISLAND

natural bulkheadnatural bulkhead

Trees shade beaches.
Logs protect beaches from
wave attack & erosion.           



TREES CAN EVEN BECOME TREES CAN EVEN BECOME ““ LIVING BULKHEADSLIVING BULKHEADS””

GREENBANK, WHIDBEY IS.

WESTERN REDWESTERN RED--CEDARCEDAR



TREES ALSO ADAPT TO SITE DISTURBANCESTREES ALSO ADAPT TO SITE DISTURBANCES

Even when a tree is involved in a landslide Even when a tree is involved in a landslide ––
it will often survive & adapt to changed conditionsit will often survive & adapt to changed conditions

PACIFIC MADRONEPACIFIC MADRONE



KALALOCH, OLYMPIC COAST

SITKA
SPRUCE ROAD CUT, BURIEN

DOUGLAS FIR

originaloriginal
groundground

levellevel

erosion &
wave attack



DRAUGHTON HARBOR, WHATCOM CO.

On moderateOn moderate--energy beaches, tree roots energy beaches, tree roots 
can resist wave attack & shore erosioncan resist wave attack & shore erosion

The roots of this cedar The roots of this cedar 
are growing fasterare growing faster

than the beach erodesthan the beach erodes



Bigleaf MapleBigleaf Maple

SHORELINE TREES ADAPT TO HARSH CONDITIONS

CAMANO ISLANDCAMANO ISLAND

salt tolerancesalt tolerance



Douglas Fir, Ebey’s Bluff, Whidbey Island

SHORELINE TREES ADAPT TO SALT-LADEN WIND

““GUARDIAN TREESGUARDIAN TREES””
are deformed &are deformed &
sculpted by windsculpted by wind



WINDWIND--DEFLECTIVE DEFLECTIVE ““BARRIERBARRIER”” FOREST CANOPYFOREST CANOPY
Protects the leeward forest from wind effectsProtects the leeward forest from wind effects

barrier forestbarrier forest protected timber stand

((or home-site)

windwind--prunedprunedguardian treesguardian trees



SLOPESLOPE--STABILIZING EFFECTS OF TREE ROOTSSTABILIZING EFFECTS OF TREE ROOTS

Courtesy of Dr. Roy Sidle

SOIL SHEAR
STRENGTH

seepage
seepage

TREETREE
ROOTSROOTS

INCREASEINCREASE
SHEARSHEAR

RESISTANCERESISTANCE

(less risk of slides)(less risk of slides)



STABILIZING EFFECTS OF TREE ROOTSSTABILIZING EFFECTS OF TREE ROOTS

Anchoring: High
Soil Cohesion: High Anchoring: High

Soil Cohesion: High

Moderately Deep Soils Shallow Soils

Individual trees are stable 
without dependence on 
adjacent trees.

Potential failure plane is
reinforced by roots. 

Dependent on Species, Soils, Geology, Hydrology & SlopeDependent on Species, Soils, Geology, Hydrology & Slope

failure plane failure plane

Adapted from Vegetation Influences on
Debris Slide Occurrences on Steep Slopes in Japan, Y. Tsukamota , et al. 1984



STABILIZING EFFECTS OF TREE ROOTSSTABILIZING EFFECTS OF TREE ROOTS

Moderate if not compromised. 
Tends to become rapidly 
unstable when disturbed.
Anchoring: Minor
Soil Cohesion: High

Shallow Soils 
(Impermeable strata below)

Very Deep Soils
(Deep unstable soils)

Unstable soils are deeper 
than rooting level.

Anchoring: Minor
Soil Cohesion: Moderate

failure plane.

failure plane

http://www.greenbeltconsulting.com/articles/treessoilgeo.html



LIMITATIONS OF VEGETATIONLIMITATIONS OF VEGETATION

MAXWELTON BEACH, WHIDBEY ISLANDMAXWELTON BEACH, WHIDBEY ISLAND

 Where past mgmt has Where past mgmt has 
destabilized the slopedestabilized the slope
 Where the bluff is Where the bluff is 
overover--steepenedsteepened
 On feeder bluffsOn feeder bluffs
 Where there is Where there is 
deepdeep--seated instabilityseated instability
 Where stormwaterWhere stormwater

saturates bluff soilssaturates bluff soils
 Sites with active erosionSites with active erosion
 Where invasive plantsWhere invasive plants

have become dominanthave become dominant

vegetation is unlikely to provide benefitsvegetation is unlikely to provide benefits



from A Modeling Platform for Landslide Stability;
A Hydrological Approach; 2019 

DEEP FAILURE PLANEDEEP FAILURE PLANE

STRUCTURAL SOILSTRUCTURAL SOIL
REINFORCEMENTREINFORCEMENT
BY TREE ROOTSBY TREE ROOTS

WILL BE WILL BE 
NEGLIGIBLENEGLIGIBLE

HYDROLOGICAL HYDROLOGICAL 
BENEFITS MAY BENEFITS MAY 

STILL BE STILL BE 
SIGNIFICANTSIGNIFICANT

WHEN SLOPES WHEN SLOPES 
ARE PRONE TO ARE PRONE TO 
DEEPDEEP--SEATED SEATED 

FAILUREFAILURE Trees will not stabilize this slopeTrees will not stabilize this slope



SLIDES 67SLIDES 67--8080

-- LIVING ON THE EDGE IS DIFFERENTLIVING ON THE EDGE IS DIFFERENT

-- WHAT IS REALLY IMPORTANT?WHAT IS REALLY IMPORTANT?

CHAPTER 3CHAPTER 3



LEDGEWOOD BEACH, ISLAND CO.

IT IS APPARENT THAT DIFFERENT IT IS APPARENT THAT DIFFERENT 
RULES APPLY ON THE SHORERULES APPLY ON THE SHORE



When we build & live near theWhen we build & live near the edgeedge
we must keep a sense of proportionwe must keep a sense of proportion

WHAT IS IMPORTANT ? WHAT IS NOT ?WHAT IS IMPORTANT ? WHAT IS NOT ?



VIEWS ARE IMPORTANT TO PEOPLEVIEWS ARE IMPORTANT TO PEOPLE

NORTH CASCADES FROM CLINTON, ISLAND COUNTY



The cost of clearingThe cost of clearing
for a great view for a great view 
may be too highmay be too high

North of Bush Point, Whidbey Island



BEACH ACCESS IS IMPORTANT TO PEOPLEBEACH ACCESS IS IMPORTANT TO PEOPLE

but beach stairs can
cause landslides

explore explore 
lowlow--impactimpact

alternatives*alternatives*

*though wiring extension ladders*though wiring extension ladders
together may not be the best solutiontogether may not be the best solution

NOTE: NOT ALL SLOPES ARE NOTE: NOT ALL SLOPES ARE 
SUITABLE FOR BEACH ACCESSSUITABLE FOR BEACH ACCESS



BULKHEADS ARE IMPORTANT TO PEOPLEBULKHEADS ARE IMPORTANT TO PEOPLE

THEY GIVE A FALSE SENSE OF SECURITY BUT DONTHEY GIVE A FALSE SENSE OF SECURITY BUT DON’’T ALWAYS PROVIDE T ALWAYS PROVIDE 
PROTECTION OR PREVENT EROSION PROTECTION OR PREVENT EROSION ---- AND MAY BE UNNECESSARYAND MAY BE UNNECESSARY

http://www.shorefriendly.org/http://www.shorefriendly.org/



LAWNS ARE IMPORTANT TO PEOPLELAWNS ARE IMPORTANT TO PEOPLE
lawns can also cause seriousserious problems

CHUCKANUT BAY, BELLINGHAM, WA

lawns over compacted lawns over compacted 
soils contributesoils contribute

to soil saturation, to soil saturation, 
stormwater runstormwater run--off,off,
erosion & landslideserosion & landslides

soil saturation soil saturation 
& high run& high run--offoff



turf installed over graded, turf installed over graded, 
compacted & amended soilscompacted & amended soils



Slope Stability Is Important To People Slope Stability Is Important To People 

LANGLEY, WHIDBEY ISLAND

but that may not be apparent until it is too late



LANDSCAPING IS IMPORTANT TO PEOPLELANDSCAPING IS IMPORTANT TO PEOPLE
……but conventionalbut conventional
landscape practiceslandscape practices

may not bemay not be
appropriateappropriate
or prudentor prudent

when you livewhen you live
on the shoreline.on the shoreline.

LANDSCAPING LANDSCAPING 
ON THE EDGEON THE EDGE
NEEDS TO BENEEDS TO BE

DIFFERENTDIFFERENT
You may need to curb yourYou may need to curb your
landscaperlandscaper’’s enthusiasms enthusiasm



SLOPE VEGETATION IS IMPORTANT TO PEOPLESLOPE VEGETATION IS IMPORTANT TO PEOPLE

DUGUALLA BAY, WHIDBEY ISLAND

(though they may not realize it)(though they may not realize it)



SLOPESLOPE VEGETATIONVEGETATION
PROVIDES NUMEROUS                      PROVIDES NUMEROUS                      

HYDROLOGICAL,HYDROLOGICAL,
STRUCTURAL &STRUCTURAL &

ECOLOGICAL BENEFITSECOLOGICAL BENEFITS

HEALTH OF
PUGET SOUND

GRAPHIC: KING COUNTY, WLRD



BULKHEADS MAY NOT SOLVE YOUR PROBLEMSBULKHEADS MAY NOT SOLVE YOUR PROBLEMS

inherently inherently 
unstableunstable

slopeslope

SAFETY & SECURITY ARE IMPORTANT TO PEOPLESAFETY & SECURITY ARE IMPORTANT TO PEOPLE

subject tosubject to
shallowshallow

landslideslandslides

Upland clearing often Upland clearing often 
results in deresults in de--stabilizedstabilized
slopesslopes

POOR DEVELOPMENT PRACTICES MAY HAVE PUT YOU IN HARMPOOR DEVELOPMENT PRACTICES MAY HAVE PUT YOU IN HARM’’S WAYS WAY



-- POOR DEVELOPMENT PRACTICESPOOR DEVELOPMENT PRACTICES
Creating TomorrowCreating Tomorrow’’s Crisiss Crisis

-- EFFECTS & IMPACTS OF EFFECTS & IMPACTS OF 
POOR DEVELOPMENTPOOR DEVELOPMENT

SLIDES 81SLIDES 81--9797

CHAPTER 4CHAPTER 4



COUPEVILLE, WHIDBEY ISLAND

Hydrological & structural benefits of Hydrological & structural benefits of 
native forests are lost. Soils are compactednative forests are lost. Soils are compacted

RESULTING IN STORMWATER RUNOFFRESULTING IN STORMWATER RUNOFF

organic forest floor, groundcovers,
understory plants, trees & roots are lost

THIS IS WHAT POOR SITE THIS IS WHAT POOR SITE 
DEVELOPMENT LOOKS LIKEDEVELOPMENT LOOKS LIKE



WHAT IS STORMWATER RUNOFF?WHAT IS STORMWATER RUNOFF?
the water from a rainstorm that flows the water from a rainstorm that flows 

overland and enters a waterwayoverland and enters a waterway

native soilsnative soils
and forestsand forests

Minimal stormwater Minimal stormwater 
runoffrunoff



SOURCE: NATURAL RESOURCES CONSERVATION SERVICE (NRCS)



THIS IS WHAT EXCESSIVE STORMWATER THIS IS WHAT EXCESSIVE STORMWATER 
RUNOFF LOOKS LIKERUNOFF LOOKS LIKE

erosionerosion
& gullies& gullies

liquefaction &liquefaction &
sedimentationsedimentation

https://www.cwp.org/reducing-stormwater-runoff/



SOIL COMPACTIONSOIL COMPACTION

further reduces further reduces 
the soilthe soil’’s water s water 
storage capacity storage capacity 
& contributes to& contributes to
stormwater runoffstormwater runoff

During DevelopmentDuring Development

SQUEEZES THE SPONGE

NATURENATURE’’S S 
SPONGESPONGE



SOIL COMPACTION & RUTTING CAN DESTROY SOIL SOIL COMPACTION & RUTTING CAN DESTROY SOIL 
STRUCTURE & RESULT IN SOIL SATURATIONSTRUCTURE & RESULT IN SOIL SATURATION

REDUCED SOIL VOLUME REDUCED SOIL VOLUME 
& REDUCED SOIL POROSITY& REDUCED SOIL POROSITY

CONTRIBUTE TO HIGHER RUNOFFCONTRIBUTE TO HIGHER RUNOFF

SITE DEVELOPMENT, WHATCOM CO. 

soil volume



saturated soils are heavier, less cohesive, saturated soils are heavier, less cohesive, 
more plastic, and more prone to slope failuremore plastic, and more prone to slope failure

Soil SaturationSoil Saturation



SheetSheet--flow runoff causes surface erosionflow runoff causes surface erosion

note rillsnote rills
& gullies& gullies

fromfrom
flowingflowing
waterwater
& silt& silt



Soil saturation & stormwaterSoil saturation & stormwater
runoff also result inrunoff also result in
increased  floodingincreased  flooding



runoff  is often polluted runoff  is often polluted 
& contaminates & contaminates 
receiving watersreceiving waters

https://ecology.wa.gov/Waterhttps://ecology.wa.gov/Water--Shorelines/PugetShorelines/Puget--Sound/IssuesSound/Issues--problems/Toxicproblems/Toxic--chemicalschemicals



There is a lot at stake when you live on the edgeThere is a lot at stake when you live on the edge
…………or near itor near it



-- loggedlogged
-- cleared cleared 
-- graded graded 
-- soils are compacted soils are compacted 
-- lawns installedlawns installed
-- views clearedviews cleared

about 1% runoffabout 1% runoff
30% runoff30% runoff

POOR LAND DEVELOPMENT PRACTICESPOOR LAND DEVELOPMENT PRACTICES
CONTRIBUTE TO STORMWATER EFFECTS,CONTRIBUTE TO STORMWATER EFFECTS,

INCREASED EROSION & LANDSLIDESINCREASED EROSION & LANDSLIDES
and costs the landowner time, money & peace of mindand costs the landowner time, money & peace of mind

undeveloped undeveloped 
forested lotforested lot

developeddeveloped

http://www.greenbeltconsulting.com/articles/lowimpactdevelopment.html



THE CUMULATIVE RESULTS OF POOR SITE THE CUMULATIVE RESULTS OF POOR SITE 
DEVELOPMENT CAN BE UNFORTUNATEDEVELOPMENT CAN BE UNFORTUNATE

EVERETT, SNOHOMISH COUNTY



HOOD CANAL, JEFFERSON COUNTY HUGH SHIPMAN PHOTO

This This 
landslidelandslide

could could 
easilyeasily
havehave
been been 

preventedprevented

TheThe
forestedforested
bluff lot bluff lot 
& slope & slope 

were stable were stable 
before before 
it was it was 

developeddeveloped

http://www.greenbeltconsulting.com/articles/howtopreventinjury.html



IF YOUIF YOU
LIVE LIVE BELOW

A STEEP SLOPEA STEEP SLOPE
PAY PAY SPECIAL

ATTENTION TOATTENTION TO
UPUP--SLOPESLOPE

DEVELOPMENTDEVELOPMENT
& MANAGEMENT& MANAGEMENT

OLD CLINTON BEACH, WHIDBEY ISLAND

The impactsThe impacts
can becan be

DISASTROUSDISASTROUS
to youto you

NEW HOMENEW HOME

notenote
rills & rills & 
gulliesgullies
from from 
runoff      runoff      



The less we The less we 
alter & impair  alter & impair  

watershed watershed 
hydrologyhydrology

during during 
developmentdevelopment

the less we need the less we need 
to spend for to spend for 
stormwater stormwater 

management,management,
erosion control erosion control 

& slope & slope 
stabilizationstabilization

It pays to develop carefully! It pays to develop carefully! 



CHAPTER 5CHAPTER 5

SLIDES 98SLIDES 98--137137

-- IMPROVING CONDITIONS IMPROVING CONDITIONS --

-- LEARN YOUR SITELEARN YOUR SITE
-- IDENTIFY PROBLEMSIDENTIFY PROBLEMS
-- DOs & DONDOs & DON’’TsTs
-- IMPROVE STORMWATER MANAGEMENTIMPROVE STORMWATER MANAGEMENT
-- IMPROVE VIEW & LANDSCAPE MANAGEMENTIMPROVE VIEW & LANDSCAPE MANAGEMENT



YOUYOU’’VE JUST BOUGHT A PREVIOUSLY VE JUST BOUGHT A PREVIOUSLY 
DEVELOPED SHORELINE HOME,DEVELOPED SHORELINE HOME,

SO WHAT CAN YOU DO NOW?SO WHAT CAN YOU DO NOW?

Freeland, Whidbey Island

THE FOREST IS GONETHE FOREST IS GONE
ONLY THE STUMPSONLY THE STUMPS

REMAINREMAIN



11stst THING THING –– KNOW YOUR SITE!KNOW YOUR SITE!

 TopographyTopography

 Aspect Aspect 

 GeologyGeology

 SoilsSoils

 Unconsolidated Fill?Unconsolidated Fill?

 HydrologyHydrology
 Drainage PatternsDrainage Patterns

 VegetationVegetation

 Shore ProcessesShore Processes

 Signs of Erosion Signs of Erosion 

 Slope instabilitySlope instability

 OffOff--Site InfluencesSite Influences

UniqueUnique
Site Characteristics Site Characteristics 

DARLINGTON BEACH, SNOHOMISH CO.

EVERY SITE IS DIFFERENT!



READING THE LANDREADING THE LAND

http://www.greenbeltconsulting.com/articles/readingtheland.html

landscape & vegetative indicatorslandscape & vegetative indicators can becan be
used for site assessment & evaluation used for site assessment & evaluation 

vegetative & other indicators must be interpreted in context vegetative & other indicators must be interpreted in context 
with other available sitewith other available site--characterization informationcharacterization information

oldold--growthgrowth
cedar stump:cedar stump:
INDICATES INDICATES 

STABLE?STABLE?

dense, maturedense, mature
alder:alder:

INDICATES INDICATES 
OLD SLIDE?OLD SLIDE?



THE WA COASTAL ATLAS IS A GOOD SOURCE OF THE WA COASTAL ATLAS IS A GOOD SOURCE OF 
HELPFUL INFORMATION ABOUT YOUR SHORELINEHELPFUL INFORMATION ABOUT YOUR SHORELINE

https://apps.ecology.wa.gov/coastalatlas/tools/Map.aspxhttps://apps.ecology.wa.gov/coastalatlas/tools/Map.aspx



THE MORE YOU LEARN ABOUT YOUR SITE,THE MORE YOU LEARN ABOUT YOUR SITE,
THE HAPPIER YOU WILL BETHE HAPPIER YOU WILL BE

and the betterand the better
your futureyour future
managementmanagement

choices will bechoices will be



Existing Woods

Map Your PropertyMap Your Property’’s Landscape s Landscape 
& Environmental Characteristics& Environmental Characteristics

MoistMoist

DryDry

DenseDense
soilsoil

ShadyShady

SunnySunny

STEEPSTEEP
SLOPESLOPE

WIND DIRECTIONWIND DIRECTION

RESIDENCERESIDENCE
Lawn &Lawn &

LandscapeLandscape

Adapted from Kathy Settevendemie & Madeline Mazursk



IDENTIFY & ASSESS  POTENTIAL PROBLEMSIDENTIFY & ASSESS  POTENTIAL PROBLEMS

stormwater?stormwater?
impervious surfaces?impervious surfaces?
site drainage?site drainage?
soil erosion?soil erosion?
hydrology?hydrology?
slope instability?slope instability?
fill failure?fill failure?
landslides?landslides?
wave attack?wave attack?
invasive plants?invasive plants?
offoff--site influences?site influences?

Upland Upland -- Slope Slope -- ShoreShore

FIDALGO IS, SKAGIT CO.FIDALGO IS, SKAGIT CO.



StormwaterStormwater
Runoff?Runoff?

WHICH ISSUESWHICH ISSUES
ARE THE ARE THE 

MOST IMPORTANT?MOST IMPORTANT?

DeepDeep--seated instability?seated instability?

Shallow landslides?Shallow landslides?



January 2004June 2003
CLINTON, WHIDBEY ISLAND SAME SITE — 7 months later7 months later

Is this aIs this a
problem?problem?

Yes, it is a problem.Yes, it is a problem.



SOME GENERAL MANAGEMENT TIPS TO SOME GENERAL MANAGEMENT TIPS TO 
MAKE YOUR PROPERTY LESS TEMPORARYMAKE YOUR PROPERTY LESS TEMPORARY

BURIEN, KING COBURIEN, KING CO. . 

There are usually thingsThere are usually things
you can do to improveyou can do to improve
conditions conditions 



PRESERVE & ENCOURAGE NATIVE PRESERVE & ENCOURAGE NATIVE 
VEGETATION AT BASE OF MARINE SLOPESVEGETATION AT BASE OF MARINE SLOPES

overhanging trees = shade & cool beaches overhanging trees = shade & cool beaches 

backshore vegetation &backshore vegetation &
drift logs provide habitatdrift logs provide habitat

CLINTON, WHIDBEY ISLANDCLINTON, WHIDBEY ISLAND
PHOTO: SANDY MENASHEPHOTO: SANDY MENASHE

https://wdfw.wa.gov/fishing/management/marinehttps://wdfw.wa.gov/fishing/management/marine--beachbeach--spawningspawning



RETAIN TREES & RETAIN TREES & 
OTHER NATIVEOTHER NATIVE

VEGETATION ON VEGETATION ON 
UPLANDS & SLOPESUPLANDS & SLOPES

carefully consider carefully consider 
the effects ofthe effects of

any tree removalany tree removal
ORCAS IS., SAN JUAN CO



•• Slope characteristicsSlope characteristics
•• Geology & Geology & 

StratigraphyStratigraphy
•• Soils Soils (Sand? Silt? Clay?)(Sand? Silt? Clay?)

•• Hydrology Hydrology (Seeps? (Seeps? 
SheetSheet--Flow? Runoff?)Flow? Runoff?)

•• Nature of ErosionNature of Erosion
& Slope Failures& Slope Failures

•• Tree Species & AgeTree Species & Age
•• Hazard PotentialHazard Potential
AND DONAND DON’’T FORGET TOT FORGET TO
DETERMINE IF THE TREESDETERMINE IF THE TREES

ARE ON YOUR PROPERTY!ARE ON YOUR PROPERTY!

FACTORS TO CONSIDERFACTORS TO CONSIDER



YOUR VIEW MAY BE BLOCKED BY A NEIGHBORYOUR VIEW MAY BE BLOCKED BY A NEIGHBOR’’S TREES S TREES 

http://www.greenbeltconsulting.com/articles/treeremoval.htmlhttp://www.greenbeltconsulting.com/articles/treeremoval.html

cutting your
neighbors’ trees

can be costly!



UNNECCESSARY UNNECCESSARY 
TREE CUTTING CANTREE CUTTING CAN

CONTRIBUTE TO CONTRIBUTE TO 
LANDSLIDESLANDSLIDES

cut trees providecut trees provide
no benefitsno benefits



adapted from: Hillslope Stability and Land Use, R. Sidle, et al, 1985

ROOT STRENGTH DETERIORATIONROOT STRENGTH DETERIORATION
AFTER TREE CUTTINGAFTER TREE CUTTING

R
O

O
T

IN
G

 S
T

R
EN

G
T

H

it can take several years for theit can take several years for the
adverse impacts to become evidentadverse impacts to become evident

sadly,sadly,
trees are often cut to improvetrees are often cut to improve
views before shore properties are soldviews before shore properties are sold



DO NOT TRENCH FOR FRENCH DRAINS & DO NOT TRENCH FOR FRENCH DRAINS & 
UTILITIES WHERE THERE ARE LARGE TREES!UTILITIES WHERE THERE ARE LARGE TREES!

conventional trenching conventional trenching 
can seriously damagecan seriously damage

structural roots &structural roots &
increase tree hazardsincrease tree hazards

considerconsider
tunneling ortunneling or
directionaldirectional

drillingdrilling

BAD FOR TREES!
(bad for slope stability & you)

A BETTERA BETTER
WAYWAY



TOPPING TREESTOPPING TREES
ON SLOPESON SLOPES
REDUCESREDUCES

STABILITYSTABILITY

TOPPING TREESTOPPING TREES
TO TO ‘‘IMPROVEIMPROVE’’ VIEWSVIEWS

IMPAIRS ROOTINGIMPAIRS ROOTING

TREE TOPPINGTREE TOPPING

CAUSES ROOT DIECAUSES ROOT DIE--BACKBACK

HOLMES HARBOR, WHIDBEY IS.

https://washingtondnr.wordpress.com/2011/03/07/treeshttps://washingtondnr.wordpress.com/2011/03/07/trees--blockingblocking--youryour--viewview--pruneprune--insteadinstead--ofof--topping/topping/



TOPPING WILL NOT IMPROVE YOUR VIEW FOR LONG

COURTESY OF CASS TURNBULL

ONE YEAR LATER                 3 YEARS LATER
TOPPED DECIDUOUS

TREE

TOPPED CONIFER 2 YEARS LATER 5 YEARS LATER



TOPPED THE
PREVIOUS YEAR 

THE SAME VIEW
6 YEARS LATER

Bigleaf MapleBigleaf Maple

Bigleaf maple can put out up toBigleaf maple can put out up to
60 sprouts after being topped,60 sprouts after being topped,
which can grow10 feet per year which can grow10 feet per year 

oneone
yearyear’’ss
growthgrowth



EXPLORE ALTERNATIVES TO TOPPINGEXPLORE ALTERNATIVES TO TOPPING

alternative pruning alternative pruning 
for conifersfor conifers

pruning broadpruning broad--leavedleaved
treestrees

FOR IMPROVING VIEWSFOR IMPROVING VIEWS



BURIEN, WA

remove no more than remove no more than 
20% of the live crown*20% of the live crown*

dondon’’t prune again until the tree t prune again until the tree 
has recovered (between 3has recovered (between 3--6 years, 6 years, 

depending on species & site)depending on species & site)

*shrub species can be pruned more heavily*shrub species can be pruned more heavily



FROM LUMMI ISLAND photo: JOE ROCCHIO

A WELLA WELL--PRUNED TREE CAN ENHANCE PRUNED TREE CAN ENHANCE 
VIEWS & HELP STABILIZE SLOPESVIEWS & HELP STABILIZE SLOPES

think think BIGBIG BonsaiBonsai



Tree Tree 
work work 

on the on the 
edgeedge
calls calls 
forfor

special special 
skillsskills
andand
carecare

JIM FOX, FOXJIM FOX, FOX’’S TREE SERVICE, WHIDBEY IS.S TREE SERVICE, WHIDBEY IS.

Reputable arborists
do not usedo not use
climbing spikesclimbing spikes
when climbing 
& pruning 
live trees 

NO climbing spikesNO climbing spikes



Work with an arborist to improve the viewWork with an arborist to improve the view
use annotated use annotated 

‘‘viewview--scapescape’’ photosphotos
for clarityfor clarity

WINDOW

INTERLIMB

TRIM BRUSH

SKIRT-UP

WINDOW

PHOTO: JESSE BRIGHTEN,
ARBOR DREAMS TREE CARE

less is betterless is better



No treesNo trees
No bufferNo buffer
No goodNo good

AVOID EXTENSIVEAVOID EXTENSIVE
CLEARING & LAWNS CLEARING & LAWNS 

TO THE EDGETO THE EDGE
OF YOUR BLUFFOF YOUR BLUFF

LANGLEY, WHIDBEY ISLANDLANGLEY, WHIDBEY ISLAND

This slope has This slope has 
become debecome de--
stabilizedstabilized
due to soil due to soil 

compaction & compaction & 
view clearingview clearing



DONDON’’T DUMP T DUMP 
YARD WASTEYARD WASTE

ON SLOPESON SLOPES



CONSTRUCTION & CLEARING DEBRIS & CONSTRUCTION & CLEARING DEBRIS & 
YARD WASTE CAN CONTRIBUTE TO SLOPE FAILUREYARD WASTE CAN CONTRIBUTE TO SLOPE FAILURE



clear
clear& & grade

grade

this time lag can prevent us from knowing this time lag can prevent us from knowing 
how the results of our how the results of our (OR THE PREVIOUS (OR THE PREVIOUS 

OWNEROWNER’’S!)S!) actions will affect us lateractions will affect us later

lawns
lawns

tree tree 
cuttingcutting

drainage
drainage

THERE IS OFTEN A TIME LAGTIME LAG
BETWEEN CAUSE & EFFECT

toppedtopped
treestrees



the cumulative benefits the cumulative benefits willwill help protecthelp protect
YOUR PROPERTY & PUGET SOUNDYOUR PROPERTY & PUGET SOUND

PLANT BUFFERSPLANT BUFFERS

reduce areas reduce areas 
of bare soilof bare soil

SHRINK SHRINK 
YOURYOUR
LAWNLAWN

REPLACE THE REPLACE THE 
FUNCTIONS &FUNCTIONS &

VALUES OFVALUES OF
NATIVE FORESTSNATIVE FORESTS

LOST DURING LOST DURING 
DEVELOPMENTDEVELOPMENT

RESTORE SLOPE VEGETATION &RESTORE SLOPE VEGETATION &
IMPROVE VIEW MANAGEMENTIMPROVE VIEW MANAGEMENT

control invasive plantscontrol invasive plants

IMPROVE DRAINAGE & LANDSCAPE MANAGEMENTIMPROVE DRAINAGE & LANDSCAPE MANAGEMENT

controlcontrol
drainagedrainage



shrinking your lawn providesshrinking your lawn provides
PASSIVE & FREE  PASSIVE & FREE  

STORMWATER MGMT.STORMWATER MGMT. There are many ways There are many ways 
to make a large lawnto make a large lawn
more more ‘‘shore friendlyshore friendly’’

https://kingcounty.gov/services/environment/stewardship/nw-yard-and-garden/shrunk-lawn.aspx



DINES POINT, WHIDBEY ISLAND OAK HARBOR, WHIDBEY ISLAND

SalalSalal
SwordfernSwordfern & & 
Oregon grapeOregon grape

increase rainwaterincrease rainwater
interception &interception &

evapotranspirationevapotranspiration

reducereduce
stormstorm
water water 
runrun--offoff

ESTABLISH OR ENHANCE SHORE BUFFERSESTABLISH OR ENHANCE SHORE BUFFERS



SARATOGA PASSAGE SLOPE RESTORATION

plant slopesplant slopes
when appropriatewhen appropriate



ROOTING
STRENGTH

RERE--VEGETATION ON SLOPESVEGETATION ON SLOPES

REDUCES PERIOD OFREDUCES PERIOD OF
GREATEST THREATGREATEST THREAT

COURTESY OF ROY SIDLE



POOR DRAINAGE CONTROLPOOR DRAINAGE CONTROL
cheap system components = false economy!cheap system components = false economy!

deteriorating drainpipedeteriorating drainpipe
concentrates runoffconcentrates runoff

holesholes
InIn

pipepipe

PHOTO: HUGH SHIPMAN



Invest in a highInvest in a high--quality surfacequality surface--waterwater
drainage pipe material like HDPE drainage pipe material like HDPE 

High-Density
Polyethylene

(HDPE)

diffuserdiffuser

Edmonds, Snohomish County

standardstandard
corrugatedcorrugated
drain pipedrain pipe

a poor investmenta poor investment
in slope stabilityin slope stability



AVOID STORMWATER INFILTRATION SYSTEMSAVOID STORMWATER INFILTRATION SYSTEMS
near steep slopes and shorelines

(depending on soils, geology & site hydrology)

THEY CAN CONTRIBUTE TO SOIL SATURATIONTHEY CAN CONTRIBUTE TO SOIL SATURATION
& INCREASED SLOPE INSTABILITY& INCREASED SLOPE INSTABILITY



RAIN GARDENS ARE A GREAT IDEA BUT THEY ARE RAIN GARDENS ARE A GREAT IDEA BUT THEY ARE 
NOT ADVISED NEAR STEEP SLOPES OR SHORELINESNOT ADVISED NEAR STEEP SLOPES OR SHORELINES

Infiltration is notInfiltration is not
a good ideaa good idea
near bluffsnear bluffs

NO RAIN GARDENS

NO RAIN GARDENS



AVOID PLACING UNCONSTRAINED BARK, AVOID PLACING UNCONSTRAINED BARK, 
MULCH, WOOD CHIPS, OR OTHER LOOSE MULCH, WOOD CHIPS, OR OTHER LOOSE 

MATERIAL ON SLOPESMATERIAL ON SLOPES
The material tends to wash downThe material tends to wash down--slope & cause problemsslope & cause problems



INVASIVE PLANTSINVASIVE PLANTS

-- IDENTIFICATIONIDENTIFICATION

-- MANAGEMENT MANAGEMENT 

-- CONTROLCONTROL

CHAPTER 6CHAPTER 6

SLIDES 138SLIDES 138--145145

https://www.wnps.org/invasive-species



Himalayan 
Blackberry

Scot’s 
Broom

English Ivy

Butterfly 
Bush

Thistle

BAD NEWS BAD NEWS 
FOR SLOPES!FOR SLOPES!

INVASIVE PLANTSINVASIVE PLANTS
PROVIDE INFERIORPROVIDE INFERIOR

STORMWATER &STORMWATER &
EROSION CONTROLEROSION CONTROL

CONTROL INVASIVE CONTROL INVASIVE 
PLANTS!PLANTS!



Eradicating English ivy & other invasive plantsEradicating English ivy & other invasive plants
can be difficult, complicated, & expensivecan be difficult, complicated, & expensive

BE AWARE THATBE AWARE THAT
more effective native vegetationmore effective native vegetation

cancan’’t be restored without t be restored without 
controlling  invasive plants .controlling  invasive plants .

WORK WITH YOUR NEIGHBORSWORK WITH YOUR NEIGHBORS

City of Shoreline, King CountyCity of Shoreline, King County



KEEP CLIMBING VINES OFF THE TREES!KEEP CLIMBING VINES OFF THE TREES!
English IvyEnglish Ivy ClematisClematis WisteriaWisteria



CAREFULLY CONSIDER THE USE OF HERBICIDES & FERTILIZERSCAREFULLY CONSIDER THE USE OF HERBICIDES & FERTILIZERS

a lot of ita lot of it
ends up inends up in

Puget SoundPuget Sound



BAMBOOBAMBOO: A GROWING CONCERN
300 species sold in the Pacific NW

‘Running’ varieties are fast-spreading
Roots 18-24 inches deep

Spreads by RhizomesSpreads by Rhizomes
1818””--2424”” deepdeep

can create can create severe severe problems problems 
for shoreline landowners.for shoreline landowners.

BAMBOO ROOTS FORM BAMBOO ROOTS FORM 
AN IMPERVIOUS BARRIERAN IMPERVIOUS BARRIER

DONDON’’T PLANT BAMBOO T PLANT BAMBOO 
WITHIN 150 MILESWITHIN 150 MILES
OF A STEEP SLOPEOF A STEEP SLOPE

Vashon Island, King County, WA

First year sleeps.First year sleeps.
Second year creeps.Second year creeps.
Third year LEAPS!Third year LEAPS!



Avoid Avoid ““WildflowerWildflower”” Seed MixesSeed Mixes

they often include invasive plants & noxious weeds



FOR INFORMATION ABOUT NOXIOUS PLANTFOR INFORMATION ABOUT NOXIOUS PLANT
IDENTIFICATION, MANAGEMENT & CONTROLIDENTIFICATION, MANAGEMENT & CONTROL

IdentificationIdentification
EducationEducation
TechnicalTechnical

assistanceassistance

CONTACT YOUR LOCALCONTACT YOUR LOCAL
NOXIOUS WEEDNOXIOUS WEED

CONTROL BOARDCONTROL BOARD

There are many species of concernThere are many species of concern



-- ZONAL LANDSCAPING APPROACHZONAL LANDSCAPING APPROACH
-- DESIGN CONSIDERATIONS FOR DESIGN CONSIDERATIONS FOR 

PUGET SOUND SHORELINE LANDSCAPESPUGET SOUND SHORELINE LANDSCAPES
-- NATIVE SPECIES AS LANDSCAPE CHOICESNATIVE SPECIES AS LANDSCAPE CHOICES
-- SELECTION CRITERIASELECTION CRITERIA
-- BIOBIO--STRUCTURAL EROSION CONTROLSTRUCTURAL EROSION CONTROL

& SLOPE STABILIZATION& SLOPE STABILIZATION
-- CONCLUSIONCONCLUSION

CHAPTER 7CHAPTER 7

SLIDES 146SLIDES 146--177177

PLANTS & PLANTINGPLANTS & PLANTING

LINK TO RESOURCE POSTINGS LINK TO RESOURCE POSTINGS –– ““LANDSCAPES ON THE EDGELANDSCAPES ON THE EDGE””
https://botanicgardens.uw.edu/about/blog/2016/09/22/landscapes-on-the-edge



PLANT BUFFERS
PLANT BUFFERS

CONSIDER A ZONALCONSIDER A ZONAL
LANDSCAPING APPROACHLANDSCAPING APPROACH

PLANT SLOPES
PLANT SLOPES

if practical*if practical*

Formal Formal near housenear house
(lawn, ornamentals)(lawn, ornamentals)

TransitionalTransitional
(natives & ornamentals)(natives & ornamentals)

““WildWild”” away from houseaway from house
(native plants)(native plants)

Slopes & BuffersSlopes & Buffers
(native plants)(native plants)

lawn/formallawn/formal

la
w

n/
fo

rm
al

la
w

n/
fo

rm
al

transitionaltransitional

wildwild

wildwild

tr
an

si
ti

on
al

tr
an

si
ti

on
al

*planting slopes is not advised if *planting slopes is not advised if 
there are severe active landslidesthere are severe active landslides



ADJUST YOUR AESTHETIC IN THE ADJUST YOUR AESTHETIC IN THE ‘‘WILDWILD’’ ZONEZONE
DonDon’’t Water or Mow Your Entire Lawn in Summert Water or Mow Your Entire Lawn in Summer

REDUCE HYDROLOGIC LOADING OF BLUFF STRATA

REDUCE HYDROLOGIC LOADING OF BLUFF STRATA



LEARN TO EMBRACE THE APPARENT LEARN TO EMBRACE THE APPARENT ‘‘SLOPPINESSSLOPPINESS’’
& & ‘‘DISORDERDISORDER’’ OF NATURAL LANDSCAPESOF NATURAL LANDSCAPES

FIDALGO ISLAND, SKAGIT CO.



RETAIN SNAGS AND NURSE LOGS IN THE RETAIN SNAGS AND NURSE LOGS IN THE ‘‘WILDWILD’’ ZONE ZONE 

Nurse logs contribute 
to organic soil-building 
processes & control runoff

SNAGSSNAGS NURSE LOGSNURSE LOGS

time-release
fertilizer

snags are wildlifesnags are wildlife
apartment buildingsapartment buildings



DONDON’’T RAKE LEAVES IN THE T RAKE LEAVES IN THE ““WILDWILD”” ZONEZONE

decomposing decomposing ““leaf  litterleaf  litter”” (leaves, twigs, bark, etc.)(leaves, twigs, bark, etc.)
provides numerous ecological benefitsprovides numerous ecological benefits

••Protects soilProtects soil
••Resists runoffResists runoff
••Prevents erosionPrevents erosion
••Fertilizes soilFertilizes soil
••Nutrient returnNutrient return
••Provides habitatProvides habitat
••Natural mulchNatural mulch

ADJUST YOURADJUST YOUR
AESTHETICAESTHETIC



LEARN TO LOVE THEMLEARN TO LOVE THEM……..tolerate them?..tolerate them?

STINGING NETTLESTINGING NETTLE HORSETAILHORSETAIL



Suit landscape design & plantingsSuit landscape design & plantings
to fit existing site conditionsto fit existing site conditions

ORCAS ISLAND

dondon’’t fight t fight 
the site!the site!

PRESERVE WHATPRESERVE WHAT
YOU HAVEYOU HAVE



TO PROTECT SHORELINE HOMES FROM SURFACETO PROTECT SHORELINE HOMES FROM SURFACE
WATER RUNOFF, EROSION & LANDSLIDESWATER RUNOFF, EROSION & LANDSLIDES

1. Hydrological   1. Hydrological   
BenefitsBenefits

2. Mechanical Soil 2. Mechanical Soil 
ReinforcementReinforcement

LANDSCAPING SHOULD PROVIDELANDSCAPING SHOULD PROVIDE

3. Ecological3. Ecological
BenefitsBenefits

http://www.greenbeltconsulting.com/articles/restoringnative.html



PUGET LOWLANDS ECOZONEPUGET LOWLANDS ECOZONE

Biological Resources Division of the US Geological Survey (BRD-USGS) 1996

adjacent ecozones
have different
characteristics

A rich &A rich &
complexcomplex
mosaic mosaic 

of nativeof native
plantplant

communitiescommunities
have have 

developeddeveloped
overover

the pastthe past
6,000 +6,000 +
yearsyears



What is a What is a ““Native PlantNative Plant””??
• A plant which occurs naturally in a region, eco-zone,
or habitat without direct or indirect human influence.

• A species which evolved over time with the other 
plants in its biotic community.

A species which has not
been genetically altered.



WHEN PLANTS ARE GENETICALLY ALTEREDWHEN PLANTS ARE GENETICALLY ALTERED
(such as varieties, hybrids & cultivars)(such as varieties, hybrids & cultivars)

they are grown for specific selected characteristics such they are grown for specific selected characteristics such 
as new floral color, leaf shape or color, enhanced as new floral color, leaf shape or color, enhanced 

fragrance, form, or other traits.......fragrance, form, or other traits.......

However, they may lose important shoreline However, they may lose important shoreline 
survival characteristics in the process, survival characteristics in the process, 

such as drought tolerance, such as drought tolerance, 
resistance to saltresistance to salt--spray, coldspray, cold--hardiness,hardiness,

adaptability, and rooting strength.adaptability, and rooting strength.
https://www.nwf.org/Garden-for-Wildlife/about/native-plants



USEUSE NATIVENATIVE PLANTS IN YOUR LANDSCAPINGPLANTS IN YOUR LANDSCAPING
WHENEVER & WHEREVER POSSIBLEWHENEVER & WHEREVER POSSIBLE

Better stormwater Better stormwater 
& erosion control& erosion control

More droughtMore drought--hardy hardy 
than ornamentalsthan ornamentals
Resistant toResistant to

climate changeclimate change
Requires less water &    Requires less water &    
pesticides than lawnspesticides than lawns

or ornamentalsor ornamentals

LANGLEY, WHIDBEY ISLAND

Why not create aWhy not create a
regionally distinctiveregionally distinctive

landscape style?landscape style?

https://www.wnps.org/native-gardening



There are hundreds of very There are hundreds of very ‘‘ornamentalornamental’’
native species in the Puget Lowlandsnative species in the Puget Lowlands

Pacific NinebarkPacific Ninebark

Nootka RoseNootka Rose

Wax MyrtleWax Myrtle

HuckleberryHuckleberry

Mock OrangeMock Orange

PacificPacific
RhododendronRhododendron



SOME NATIVE GROUNDCOVERS SOME NATIVE GROUNDCOVERS 
FOR SHORELINE  BUFFERSFOR SHORELINE  BUFFERS

•• SWORDFERNSWORDFERN
•• LOW OREGON GRAPELOW OREGON GRAPE
•• SALALSALAL
•• TRAILING BLACKBERRYTRAILING BLACKBERRY

SalalSalal

Oregon GrapeOregon Grape

Trailing Trailing 
BlackberryBlackberry

SwordfernSwordfern



Consider Consider 
nativenative
mossesmosses

as aas a
landscapelandscape

alternative alternative 
to grass to grass 
& lawns& lawns
in moist in moist 

shadyshady
areasareas

https://www.arthurleej.com/ahttps://www.arthurleej.com/a--mosses.htmlmosses.html



SOME NATIVE SHRUBS FOR LANDSCAPING, SOME NATIVE SHRUBS FOR LANDSCAPING, 
EROSION CONTROL & SLOPE STABILIZATIONEROSION CONTROL & SLOPE STABILIZATION

•• Red Flowering CurrantRed Flowering Currant
•• Mock OrangeMock Orange
•• Indian PlumIndian Plum
•• Native Roses (3 species)Native Roses (3 species)
•• Western ServiceberryWestern Serviceberry
•• Black TwinberryBlack Twinberry
•• Pacific NinebarkPacific Ninebark
•• Common SnowberryCommon Snowberry
•• California Wax MyrtleCalifornia Wax Myrtle
•• Tall Oregon GrapeTall Oregon Grape
•• OceansprayOceanspray
•• Red Osier DogwoodRed Osier Dogwood
•• Beaked HazelBeaked Hazel WESTERN SERVICEBERRYWESTERN SERVICEBERRY



NATIVE TREES NATIVE TREES 
•• Douglas Fir *Douglas Fir *
•• Pacific Madrone *Pacific Madrone *
•• Shore Pine *Shore Pine *
•• Sitka Spruce *Sitka Spruce *
•• Western White PineWestern White Pine
•• Grand FirGrand Fir
•• Western HemlockWestern Hemlock
•• Western Red Cedar *Western Red Cedar *
•• Bigleaf MapleBigleaf Maple
•• Cascara *Cascara *
•• Garry Oak *Garry Oak *
•• Red AlderRed Alder
•• Bitter CherryBitter Cherry

SMALL TREES:
•• Vine Maple *Vine Maple *
•• Douglas Maple *Douglas Maple *
•• Scouler Willow *Scouler Willow * DOUGLAS SQUIRREL & DOUGLAS FIRDOUGLAS SQUIRREL & DOUGLAS FIR

* BEST FOR SLOPE STABILIZATION* BEST FOR SLOPE STABILIZATION
((all all species are useful for shoreline restoration)species are useful for shoreline restoration)



PLANT SELECTION CONSIDERATIONSPLANT SELECTION CONSIDERATIONS
•• native to areanative to area

•• appropriate to site appropriate to site 

( sun( sun--shade, soils, hydrology & shade, soils, hydrology & 
drainage requirements)drainage requirements)

•• mature size of plantmature size of plant

•• favorable spread &favorable spread &

reproductive capabilityreproductive capability

•• erosionerosion--control valuecontrol value

•• superior root architecture superior root architecture 

& high tensile strength& high tensile strength

•• drought tolerancedrought tolerance

(once established)(once established)

oceanocean
sprayspray



FOR EROSION CONTROL & SLOPE FOR EROSION CONTROL & SLOPE 
STABILIZATION PROJECTS STABILIZATION PROJECTS 

PLANT IN NATIVE SOILSPLANT IN NATIVE SOILS
Amended soils or mulch, nutrientAmended soils or mulch, nutrient--rich potting soil, rich potting soil, 
manure, etc. will:manure, etc. will:

• Constrain rooting
• Discourage deep 

rooting.
• Necessitate more

frequent watering.
• Reduce drought

tolerance of plants.



GOOD FOR EROSION CONTROLGOOD FOR EROSION CONTROL
& SLOPE STABILITY& SLOPE STABILITY

GOOD FOR WATER QUALITYGOOD FOR WATER QUALITY
(and marine life!)

GOOD FOR WILDLIFEGOOD FOR WILDLIFE

PLANT FOR MULTIPLE CANOPY LAYERS PLANT FOR MULTIPLE CANOPY LAYERS 

GOOD FOR YOU!GOOD FOR YOU!

tree crown layertree crown layer

tall shrub layertall shrub layer

groundcoversgroundcovers

forest floor layerforest floor layer



THERE ARE MANY RESOURCES AVAILABLETHERE ARE MANY RESOURCES AVAILABLE

Russell  LinkRussell  Link

By Michael Leigh

Published by WSU Extension



THERE ARE SEVERAL USEFUL & INFORMATIVE WEBSITESTHERE ARE SEVERAL USEFUL & INFORMATIVE WEBSITES



EDUCATION, GUIDANCE & INCENTIVES PROGRAMSEDUCATION, GUIDANCE & INCENTIVES PROGRAMS
ARE READILY AVAILABLE THOUGHOUT PUGET SOUNDARE READILY AVAILABLE THOUGHOUT PUGET SOUND

Your Marine Waterfront

YOU LOCAL YOU LOCAL 
CONSERVATIONCONSERVATION

DISTRICTDISTRICT

GREEN SHORES GREEN SHORES 
FOR HOMESFOR HOMES

WSU EXTENSIONWSU EXTENSION

WA DEPT of FISH & WILDLIFEWA DEPT of FISH & WILDLIFE



Keep in mind that replacing the lost functionsKeep in mind that replacing the lost functions
of vegetation takes of vegetation takes timetime to become effectiveto become effective

so plan ahead,so plan ahead, BEFOREBEFORE problems occur!problems occur!

The good news is thatThe good news is that
vegetation becomes vegetation becomes moremore

effective over timeeffective over time
(unlike conventional(unlike conventional

engineered structures)engineered structures)

REDRED--FLOWERING CURRANT FLOWERING CURRANT 
& TALL OREGON GRAPE& TALL OREGON GRAPE



DONDON’’T T 
WAITWAIT
UNTILUNTIL
IT ISIT IS
TOOTOO
LATELATE

BE PROACTIVE!BE PROACTIVE!

An ounce of prevention is worthAn ounce of prevention is worth
a ton of concrete, steel, rock & a ton of concrete, steel, rock & $$$$$$



But when it IS too late to employ simple planting But when it IS too late to employ simple planting 
to avoid erosion and slope instabilityto avoid erosion and slope instability

WOODWAY PROJECT,  SNOHOMISH CO.WOODWAY PROJECT,  SNOHOMISH CO.

CONSIDER A CONSIDER A ““BIOBIO--STRUCTURALSTRUCTURAL”” APPROACHAPPROACH

PHOTO: CHRISTINE TASSEFF



BIOBIO--STRUCTURAL EROSION CONTROLSTRUCTURAL EROSION CONTROL
& SLOPE STABILIZATION APPROACH& SLOPE STABILIZATION APPROACH

““the the intentional intentional use of use of desirabledesirable native plant native plant 
species as an species as an integralintegral component in engineering component in engineering 

applications, projects and structuresapplications, projects and structures””

provides an effective longprovides an effective long--term, integrated solutionterm, integrated solution

https://fourthcornernurseries.com/biohttps://fourthcornernurseries.com/bio--structuralstructural--erosionerosion--control/control/



WHY ARE BIOWHY ARE BIO--STRUCTURAL METHODS STRUCTURAL METHODS 
DESIRABLE IN GEOTECHNICAL ENGINEERING?DESIRABLE IN GEOTECHNICAL ENGINEERING?

•• plants provide plants provide 
additional:additional:

water runoff 
management

pollution 
abatement

sediment control
erosion control
shallow landslide

resistance
•• provide many otherprovide many other

ecosystem servicesecosystem services PHOTO: CHRISTINE TASSEFF 



EROSION CONTROL        EROSION CONTROL        

WASTE TREATMENTWASTE TREATMENT

FLOOD CONTROLFLOOD CONTROL

CLEAN WATERCLEAN WATER Aq

Vertebrate 
Habitat Terrestrial

Habitat

Aquatic 
Habitat

Marine
Habitat

Wetlands

WHY ARE ECOSYSTEM SERVICES IMPORTANT?WHY ARE WHY ARE ECOSYSTEM SERVICESECOSYSTEM SERVICES IMPORTANT?IMPORTANT?
natural systems are valuable economic assetsnatural systems are valuable economic assets

FROM: Valuing Puget Sound’s Valued Ecosystem Components, 2007. 
Technical Report 2007-07. Thomas M. Leschine, A. W. Petersen, UW

Carbon
Sequestration



YOU CAN PROTECT YOU CAN PROTECT 
YOUR PROPERTYYOUR PROPERTY
& HELP PRESERVE & HELP PRESERVE 
THE HEALTH OFTHE HEALTH OF
PUGET SOUND PUGET SOUND 
THROUGH THROUGH 
IMPROVEDIMPROVED
MANAGEMENTMANAGEMENT



COMMENTS ABOUT THIS PROGRAM
CAN BE DIRECTED TO

ELLIOTT MENASHEELLIOTT MENASHE
GREENBELT CONSULTINGGREENBELT CONSULTING

elliott@greenbeltconsulting.com

visit our website at:visit our website at:
www.greenbeltconsulting.com

PACIFIC NINEBARK


