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A workshop on
SHORELINE MANAGEMENT

AND STABILIZATION
USING VEGETATION

INTRODUCTION

Much of Puget Sound’s uplands and shorelands are 
comprised of and underlain by glacial and interglacial 
deposits of sand, gravel, silt and clay; which have 
been compacted, transported, and deposited by 
repeated glaciations. The most recent of these (about 
15,000 years ago), together with fl uvial and coastal 
processes, formed the present landscape. Except for 
the northern end of Whidbey Island and the rocky 
islands of the northern sound where bedrock is 
exposed, the predominant shoreline is characterized 
by steep, erodable bluffs with narrow beaches.

Primary plant succession began after the glaciers 
receded and developed into the climax community 
that greeted early explorers and sustained 
indigenous native people; only remnants of those 
forests still remain.

FACTORS AFFECTING SLOPE STABILITY

Geologic, topographic, climatic, seismic, slope, 
aspect, wind and watershed characteristics, along 
with coastal processes, are the primary abiotic 
factors that determine general slope stability and 
the potential type, rate, and severity of erosion 
experienced at any specifi c site.

Human infl uences were minimal until the late 1800’s, 
when large-scale logging of old-growth timber began. 
Subsequent clearing, grading, farming, surface water 
modifi cations, road building, increased incidence of 
fi re associated with logging, introduction of non-
native plants and animals, and coastal modifi cations 
associated with commerce and navigation had a 
dramatic effect on the near-shore environment. 
Original forested plant communities, which had 
helped to maintain slopes beyond their angle-of-
repose and protected surface soil from erosion, 
were mostly gone or seriously disrupted by the early 
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20th century. Resultant increased surface erosion 
and slope failures were generally ignored. A new 
balance between land and water occurred and plant 
succession resumed, resulting in the second growth 
forests currently being logged.

Concurrently with recent logging; increased 
development, especially of shorelands, is occurring. 
Due to higher human density and increased 
property values, recent episodes of slope failures 
and erosion are no longer ignored. However, as a 
result of past human infl uences, slopes are more 
unstable than in the past, soil erosion is accelerated, 
and remnant native plant communities are unable 
to naturally re-colonize disturbed sites.

Newly exposed glacial materials are often different 
from and inferior to soils that previously developed 
along with original mature plant communities. They 
are relatively infertile, less cohesive, inferior in their 
water-holding capacity, and more erodable.

MANAGEMENT PRIORITIES/
RE-VEGETATION OPPORTUNITIES

Well-vegetated, relatively stable slopes should be 
preserved and enhanced as necessary. Marginally 
stable slopes with early-or-mid-successional 
vegetation should be pro-actively restored before 
they degrade further. Areas experiencing recent 
surface erosion and shallow mass-soil wasting should 
be evaluated and stabilized immediately to reduce 
invasion of undesirable species and establish effective 
vegetation. Development and capital investments 
in areas subject to deep-seated instability should 
be avoided. Upland management and development 
in rural, erosion-prone areas, especially clearing 
and hydrologic modifi cations, should be prudently 
conducted to mitigate or reduce cumulative impacts 
that could increase erosion hazards.
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RE-VEGETATION OR RESTORATION?

The objectives of re-vegetation are to stabilize slopes and reduce surface erosion. The objectives of 
restoration include the above but additionally aim to re-create a vegetative cover resembling that previously 
occurring (or one that is best adapted to existing site conditions), provide fi sh and wildlife habitat, and 
improve aesthetics. They are quite different and should not be confused. Re-vegetation is a necessary 
precourser to restoration.

RE-VEGETATION CONSIDERATIONS

Re-vegetation cannot be successfully accomplished on sites undergoing severe active erosion, where 
hydrological processes are extreme, on vertical bluff faces, in areas of deep-seated geologic activity, lower 
banks subject to high-energy wave attack, or in the presence of widespread, highly invasive, non-native 
species such as English Ivy. Careful assessment and evaluation of highly problematic sites and mitigation of 
limiting factors, where possible, is imperative if re-vegetation and eventual restoration efforts are to succeed.

In some cases a biotechnical approach to stabilization and revegetation must be employed, utilizing structural 
and/or geo-textile materials to provide immediate erosion abatement and allow plant materials time to 
become established.

Prepared for Coastal Training Program by Elliott Menashe (www.greenbeltconsulting.com) 2004
Illustration credit: Ann Christensen, from An Introductory Guide to Community and Urban Forestry in 

Washington, Oregon and Califronia, Published by World Forestry Center.

1. Planning Elements [determine value of existing 
vegetation; identify ecological niches and micro-
sites; evaluate and mitigate environmental 
constraints; determine species; design planting 
plan; select propagules; determine planting 
period; secure planting stock].

2. Site Preparation [remove undesirable species; 
grade over-steepened areas; salvage desirable 
species; prune existing desirable trees and other 
vegetation].

3. Operational considerations [mark planting 
sites (species, spacing, etc.); install irrigation as 
required; fertilize as required; animal damage 
control as required; use fi eld-grown stock].

4. Maintenance and monitoring [inspect plantings 
and ancillary materials periodically throughout 
fi rst year ; replace unsuccessful plantings; 
control competing vegetation; gage overall 
success; assess degree of natural colonization 
of desirable vegetation; keep notes; photo-
document development].

Note: Establishment of plantings will take 2-3 years. It can take up to 15 years for shrubby vegetation to 
develop suffi ciently to effectively control erosion and resist shallow mass-soil movement, even longer for trees.

RE-VEGETATION OUTLINE



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


