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This publication focuses on howriparian areas can be improved to
enhance water quality and salmon habitat.

What is a riparian area?

Ariparian area is the strip of land bordering a stream, lake, or wet-
land (aquaticarea) plus the zone influencing thisarea. Its vegetation
and microclimate are strongly influenced by annual and intermittent
water, ahigh water table, and wet soils. It provides large wood, smaller
organicmaterial, shade, and insects to the stream and riparian area.

Riparian vegetation differs around Oregon. Figure 1 illustrates a
western Oregon riparianarea dominated by conifers, deciduous (hard-
wood) trees, and some shrubs, prasses, sedges, and rushes. In contrast,
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Figure 1. —Riparian and aquatic zones typical of western Oregon.
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Figure 2.—Riparian and aquatic zones typical of eastern Oregon.

Figure 2 illustratesan eastern Oregon
riparian area dominated by grasses,
shrubs, sedges, rushes, and some decidu-
ous trees and conifers.

Geography, climate, and past distur-
bances{e.g., fire and floods) affect natu-
ral conditions. However, land use history
plays a major role in what we see today.

Oregon’s Forest Practice Rulesregulate
timber managementandrelated activi-
ties in Riparian Management Areds
(RMASs) onforestland. RMAs
areregulated differently than
uplands in order to protect fish,
wildlife, and water quality. The
width of each RMA depends on
the size of its stream (which is
largely a function of watershed area
and local precipitation) and on whether
the stream is used by fish or humans.

How riparian areas
benefit salmon

Beneficial functionsof ripatian areas
include:

B Providing organic material as food for
fish and aquatic life

B Supplying large and small wood as
stream habitat for fish (primarily in
western Oregon)

B Altering how much sunlight reaches
the stream—a factor in stream tem-
perature and photosynthesis

B Stabilizing stream banks, thus reduc-
ing erosion

B Filtering sediment and materials from
ovetland runoff, as well as trapping
and holding sediment in the stream

B Absorbing nutrients from overland
runoff and subsurface flow

B Storing and releasing water

Riparian enhancement activities
focus on improving these functions to
maintain or improve habitat and water
quality for salmon, other aquatic spe-
cies, wildlife, and humans. The degree
of improvement possible depends on the
quantity and types of vegetation the site
will support and on the social and eco-
nomic constraints on change.




Western Oregon riparian
enhancement

Riparianenhancementin western
Oregon often focuses on the long-term
goalofestablishing diverse patches of
tree species, sizes, and age classes, includ-
ing large conifers. Large conifers that fall
intoastream last much longer than
hardwoods. They provide the long-term
buildingblocks for fish habitat by creat-
ing pools, providing cover, stahilizing
gravel used by spawningfish, trapping
other wood fot cover, and holding
organic material. The organic material is
food for stream insects, which in turn are

food for fish.

Assessing conditions and
proposing changes
Soilconditions, water table depth, and

Acripartan-areaassessment might find
live conifers under the canopy of hard-
woods and tall shrubs. If the conifers are
young, healthy, and have good crowns,
removing hardwoods and shrubs will
improve their growth.

Protecting the investment

The main concemnsfor conifer survival
are lack of sunlight and water due to
competing brush and trees. Since most
tree seedlings require lots of sunlight to
become established (usually forabout
5 years), you may need to remove some
hardwoods and shrubs to increase sun-
light. Competing brush, grasses, and
weeds generally need to be removed until

Table 1.—Ttee species and their tolerance to

; o o shade and flooding.
flooding cause riparian conditions tovary
greatlyatdifferentlocationsalong the Tolerance Tolerance
same stream. Y ou can get technicalhelp Tree species to flooding to shade
to assess riparian conditions and identify Douglas-fir Low Low
vegetation typesariparianarea cansup- Redcedar Medium Medium
port (see page 7). Table 1 givesa general Redwood High High
description of tree speciesand their toler- Spruce Medium Medium
ance toshade and flooding. These tolet- Shore pine Medium Low
ancesplayan importantrole in deciding Hemlock Low High
where toplant trees inrelation to a Grand fir Medium Medium
stream and wet soils. Willows High Low
Alders Medium Low
Increasing diversity of tree species Poplars Medium Low
When convertingahardwood trec- Bigleaf maple Medium Medium
andshrub-dominatedriparianarea toa Vine maple Medium Medium
mix of conifers and hardwoods, focus on Dogwood Low High
Ash High Medium

planting patches of the tree species that

are desired but not present. Alwaysselect
species appropriate for the site, A com-
mon mistake is to try fo convert alder
stands to conifers when soiland water

Note: Some species may not be appropriate for a given area.
Shade tolerance refers to ability to survive in partial light.
Most seedlings (usually 1-5 years old) prefer open sunlight
for maximum growth.

conditionslimit conifersurvival.




trees are well above browse height and
competing vegetation.

Browsing by wildlife and livestockaalso
canaffectsurvival. Youcanplace tree
protectors over seedlings to reduce wild-
life browse. These devicesrange from
solid tubes to wite mesh cages.

A proper livestock managementplan
isrequired toregulate timing and inten-
sity of grazing inariparian area. Fencing
and off-stream water are common tools

for managing livestock and riparian areas.
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could grow next to the stream.

A stream runs through an apricultural property. The stream’s average
width is 15--20 feet. It floods over its banks on average once every 1-2

Management goals: Manage the riparian area to improve habitat and water
quality forsalmon, while continuing to graze livestock in the remaining pas-

Riparian assessment: The riparian area is managed as a mixture of grasses
with patches of mature willows and alders. It is capable of supporting a mixture
of conifers (such asspruce, grand fir, and western redcedar) and hardwoods
(suchasalder, Oregon white ash, and bigleaf maple). A thin band of willows

Management change: The landowners will set aside a 25-foot-wide area
next to the stream as ariparian managementarea. They’ll plant patches of
hardwoods and conifers in this area and a thin band of willows next to the
stream. Some tree species and grassspecies will seed into the area naturally.

Protecting the investment: The landowners will install a fence and off-
stream watering sources to ensure the trees are not grazed and the stream bank
isnotdisturbed. To prevent brush from overtopping desired trees, they also
will remove or trim competing brush until trees are above brush height.




Eastern Oregon
riparian
enhancement

Eastern Oregon riparian
enhancementusuaﬂy
focusesonincreasingthe
quantity and varietyof
vegetation (Figure 3).
Land use practices in the
late 1800s and early 1900s
resulted in fewer wildfires
and some heavy grazing,
Thesepractices often
increased weed species,
changed riparian vegeta-
tion, and altered stream
conditions.

Again, the most impor-
tantstep inriparian
improvement is to identify
whatvegetation thesite
cansupportand its current
limitations. Many projects
faildue toplanting inap-
propriate species or not
taking into account frost
conditionsorafluctuating
watertable.

Increasing the quantity
and variety of tiparian
vegetation inrangeland
areas pritnarily involves
changingmanagement  of
livestock or big game
(wildlife) grazing. Usually
there isplenty of natural
seed for grasses, sedges,
and rushes to reoccupy the
site followingamanage-
ment change. You can
plantgrasses, shrubs, and
trees if the seed supply is
lacking or you desire more
promptchange.
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Figure 3.—Characteristics and functions of two riparian areas and velated stream
conditions.
(A) e Little vegetarion to protect and stabilize banks, little shading

¢ Lowered saturated zone, reduced subsurface stovage of water

e Little or no summer stream flow

e Warm water in summer and icing in winter

® Poor habitat for fish and other aquatic organisms

& Low forage production and quality

° Low diversity of wildlife habitat

(B) © Vegetation and roots protect and stabilize banks, improve shading
® Elevated saturated zone, increased subsurface storage of water
® Increased summer stream flow
s Cooler water in summer, veduced ice effects in winter
® Improved habitat for fish and other aguatic organisms
* High forage production and quality
© High diversity of wildlife habitat




Protecting the investment

The main concernsforplantsurvival
are grazing by livestock and wildlife,
competition for water by weeds and
upland trees, and poor soil conditions.
Protectionactivitiesare similar to those
inwestern Oregon.,

A livestock management plan that
adjusts timingand intensity of grazingin
the riparian area isessential. Fencingand
providing off-stream water help control
grazing. Some areas might require live-
stock exclusion for alimited time until
the area reestablishesits plantdiversity.

Ifupland speciessuch as juniper are
overabundantand are affecting recovery
efforts, you may need to remove some to
allow native grasses, shrubs, sedges, and
rushes to become established.

Stream bank erosion

Streams change over time. Figure 4
illustratesameanderingstream that
erodes the outside of a bend and deposits
sediment on the inside of a bend.

Flood events can cause significant
changes instream patterns. Floodscarve
new stream channelsand depositnew
soil in the floodplain.

Riparian areas adjust inspecies, width,
and complexity asstreams change. A
well-established riparian area with veg-
etation of variousspecies, sizes, and ages
adapts to change better than asimplified,
narrow riparian area. [talso mayreduce
erosion and maintain better stream con-
ditionsfor salmon.

Insome cases, stream banks may be
heavilyerodingdue tochanges in stream
condition, prolonged poorriparian con-
ditions, or upland problems. Planting
treesand changing grazing and logging
practices may not help stabilize such a
site for many years, depending onsite

floodplain
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Figure 4.—Stream systems are naturally
dynamic. Meanders (A) move by cutting the
outside bank and building a point bar (B).
In some cases, an oxbow is formed when the
channel cuts across a meander (C).




and climatic conditions, These cases
require a technical review of the prob-
lemsso they can be addressed economi-
callyinaway that will support good
riparian and stream conditions.

Sources of assistance

Riparianscience and management are
expandingand evolvingrapidly. Scien-
tists and resource specialists continue to
study and evaluate historical land use
patterns, tiparian areafunctions, and
relationships between riparian areasand
stream conditions, They strive to better
understand and apply effective, economi-
cal riparian improvementand restoration
techniques. Forfurther assistance and
curtent information, please contact the
following professionals and groups.

For technical assistance on purchas-
ing, selecting, planting, and protecting
trees; managing riparian vegetation; graz-
ing management; and erosion control;
contactyour local representatives from:

B Oregon State University Extension
Service

B Oregon Department of Forestry
B USDA Natural Resources Conserva-

tion Service
B Oregon Department of Agriculture

B Other agencies and private consult-
ants wotking in your area that special-
ize in riparian management

For financial assistance, contact your

local:

B Watershed council

B Soil and Water Conservation District
B Oregon Department of Forestry

B USDA Farm Services Agency

B US Fish and Wildlife Service

B Other knowledgeable agency repre-
sentatives

For more information

A 12-minute videotape, Lifeon the Edge: Improy-
ing Riparian Function (VTP 033}, isavailable. Itis
in the VHS format and includes one copy of this
study guide. Costis $19.95 (includes shipping and
handling).

Additidnal copiesof thisstudy guide (EM 8738)
alsoare available for $1.50 per copy.

Toorder, send check, money order, or purchase
ordet (payable to Oregon State University) to: -

Publication Orders

Extensionand Station Communications

Oregon State University

422 Kerr Administration

Corvallis, OR 97331-2119

Fax: 541-737-0817

World Wide Web

Our Publications and Videos catalog and many
of ourpublicationsare available online at
eesc.orst.edu
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