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Is coast redwood good for your forest needs?

Coast redwood has a huge natural range in latitude, growing in habitats ranging from
coast-facing drainages surrounded by dry shrublands in Big Sur, California to rainforests with
the tallest trees on Earth along the northern California coast. Many areas in the Pacific
Northwest (western OR, and WA) are perfectly suitable for growing coast redwoods despite
being north of the current natural range. Redwood’s natural northern edge is limited less by
climate than by its ability to migrate north; when planted north of its range it grows extremely
well so long as it is within its survivable limits.

Coast redwood (redwood) is also a lovely tree with biological attributes that make it
attractive to someone with forest land, especially when considering increasingly frequent fires
and introduced diseases and insects. Yet many landowners lack answers to some basic
questions about how to incorporate this magnificent species on their property.

The objective of this document is to provide strategic guidance for how a landowner
might incorporate redwoods. The intended audience is landowners with a few to a few
thousand acres available for planting trees. This document relies heavily on subject matter
expertise of the author and anecdotal accounts from small forest landowners who have been
planting redwoods in the Pacific Northwest (PNW) since the mid 1980’s to early 1990’s. Russell
Kramer has worked in old growth and secondary redwood forests since 2009 and studied
redwoods for his BS and MS degrees. As of 2025, he has been an author or co-author of 6
scientific publications specific to redwoods and 5 additional publications specific to the forest
ecology of the Pacific Northwest in Douglas-fir and Sitka spruce forests. He continues to work
in forest management to enhance ecological functions in the PNW.

The first section of this report outlines the strengths and weaknesses of redwoods and
briefly outlines how these may affect a silvicultural system. The second section distills the
first section into a set of 5 principles to guide decisions. The third section synthesizes the
first two sections into a high-level strategy for including redwoods that is specific to the PNW.

Planting redwoods in the PNW for timber production is not well tested and should be
considered experimental. How many redwoods you choose to plant will vary highly based on
your specific objectives, site suitability, risk tolerance, and legal limitations for planting a non-
native species. Therefore, we provide general guidance, but not specific percentages of
redwoods to include. Consider yourself at the leading edge of redwood adoption and each
planting is an exciting experiment from which we can all learn!

For a more detailed discussion of using coast redwood and giant sequoia in the Pacific
Northwest we refer you to the Oregon State University publication on growing redwoods in
Oregon.

Coast redwood strengths and weaknesses

Silviculture is a system of planting, tending, and harvest to obtain sustained yields of
some type of forest product. Traditionally, this meant an agricultural system to produce
wood, also known as a “tree farm.” Maximizing wood production was the primary goal of US
Forest Service management for decades, was supported by robust research, and was the
guiding principal promoted in outreach efforts to landowners. Contemporary forest
management has expanded to include other forest “products” such as carbon sequestration,
biological diversity, regulation of clean water flows, and aesthetics; broadening it into the
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realm of Ecological Forest Management. Some landowners even go as far as preservation,
without the intent to manage for any timber. Most landowners fall between the extremes and
thus are involved with the wide scope of Ecological Forest Management.

Here we summarize the strengths and weaknesses of incorporating redwoods into a

managed forest gradient from optimizing wood production to management focused on
multiple values, but all specific to the PNW.

Strengths
Redwood is an anomaly; nowhere else do you find a fast growing, shade-tolerant, long-
lived, and stump-sprouting conifer.

1.

10.

Fast growth: In well-watered sites with productive soils redwoods can grow extremely fast.
Growth rings surpassing 1” and annual height increments of >3’ can be achieved. There are
plantings in the PNW ~30 years old with diameters at breast height (DBH) 228” and heights
approaching 110 feet! The highest yields in younger redwood forests of California are those that
also contain Douglas-fir, likely due to niche partitioning.

Shade tolerant: Redwoods can survive and grow in the understory as well as in the open, so they
can be used like Douglas-fir or western hemlock and western red cedar.

Fire resistant and resilient: Redwoods develop thick fibrous bark that resists fire. It also can
resprout along the trunk and branches if foliage is killed by a fire.

Disease resistant: Redwoods are resistant or immune to nearly all pathogens of the PNW
including Swiss needle cast; root, heart, and butt rots; mistletoe; and insects like bark beetles,
aphids, tussock moths, or weevils that attack Douglas-fir and Sitka spruce.

Stump sprouting: A redwood that is cut down or dies in a fire will vigorously sprout many new
trees from the stump and root collar and regrow a dense new cluster of trees (this can have
drawbacks).

Young trees are browse-resistant: Deer and elk prefer western red cedar, western hemlock, and
Douglas-fir to redwoods (listed in decreasing order of browse preference).

Huge genome: The redwood genome is immense, with 6 copies of each chromosome, it is 9x the
size of the human genome! The benefits of this are mostly theoretical; it should make them
more able to adapt to changes in climate and introduction of new diseases even with a relatively
small parent population.

Develop complex crown architecture: Long-lived trees respond to injuries by growing giant
limbs, multiple trunks with crotches that accumulate soils, and attached dead wood. These
contribute to biological diversity by supporting arboreal flora and fauna.

Adapted to a Mediterranean climate: Redwoods can handle hot dry summers with rain free
periods of months and temperatures above 100°F.

Coexists with PNW tree species: There are few tree species (possibly none) in the PNW where
redwoods can survive that do not already coexist with redwoods, showing that redwoods are
unlikely to displace native trees. Pure redwood stands only exist in well-watered deep soils.

Weaknesses
Redwood’s primary weakness in terms of forest management is its limited reliance on
seeds for reproduction and its susceptibility to bears.

1.

Poor seed viability and spotty cone output: Like many trees, redwood cone output is cyclical,
some years are heavy and others are light. Unlike many conifers, seed viability is low (<15%) and
seeds do not store well. Regions along the natural range margins appear to produce seed more
regularly, while wetter parts of the range rarely produce many cones.

Prefers moist sites: Although redwoods can handle long summer dry periods in CA (> 3 months),
they generally need a lot of moisture, either through fog or in the soil. The PNW west of the
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cascades has more than enough moisture for redwoods, but they may struggle in hot valleys
with well-drained soil and no summer fog.

Redwoods are susceptible to hard freezes: Cold tolerance may be the most limiting factor for
where redwoods will do well west of the Cascade Mountains. Freezes often do not kill redwoods
but does kill treetops and induces trunk forking. Freezes in the teens and below appear to cause
the most damage. Freezing temperatures are primarily driven by elevation and latitude but are
also subject to local topography and weather patterns.

Bears love to eat redwood inner bark: Bears may be the Achilles heel of redwoods. Young trees
may be stripped and killed, while older trees may be climbed to reach smaller trunk diameters
with thinner bark that is then stripped.

Pure redwood forests are not particularly diverse: Dense and acidic foliage can limit understory
growth and is unpalatable to many herbivores. This may be a benefit for timber production and
a cost to wildlife habitat and aesthetics if redwood is planted as a dense monoculture.

Affected by salt: Redwoods typically do not tolerate aerosolized ocean water, so do not perform
well very close to the coast where waves are large and where there is onshore wind flow. They
can grow well closer to salt water if such water is protected such as around the Puget Sound.

Redwood infrastructure is not well developed in the PNW: Although redwood timber is valuable,
the northernmost dedicated redwood mill is in Coos Bay, OR. Redwood has been profitably
barged to Coos Bay from Port Angeles, WA, but expect long haul distances unless redwood
lumber is more widely adopted. Some small mills will process redwood for local specialty
markets. Although cedar and Douglas-fir mills are compatible with redwood, they are not set up
to store and sort it separately and are not tooled optimally for redwood processing.

Planting redwood may have legal hurdles: Because redwood is not considered native to much of
the PNW, you may need to go through extra steps if you want to include them in a forest,
especially if you are using them in lands designated for timber production (see Appendix A).

Other notes

1.

Wind firmness: Although redwood is a shallow rooting tree, it is generally windfirm. There is
anecdotal evidence that redwood is more windfirm than Douglas-fir and literature showing that
diameter-to-height ratios increase faster than Douglas-fir after thinning. A larger diameter given
height is an indicator of wind firmness. Windthrow generally only occurs when strong winds
coincide with wet soil. Localized cyclones strong enough to cause widespread windthrow hit the
PNW with an average return time of ~30 years and will affect all tree species.

Self-pruning: Redwood branches can survive in deeper shade than other species. Typical
planting densities for Douglas-fir plantations are enough to induce branch death before they
become large and create undesirable knots. Dead redwood branches are more brittle than
Douglas-fir or Sitka spruce so will snap off more easily. Alternatively, low branches are
ecologically desirable, and some open grown trees should be allowed to develop if providing
wildlife habitat is a goal.



Figure 1. The Clonal ability and wide genetic diversity of redwoods is demonstrated on this fire-prone
slope in a native coast redwood forest in Big Sur, CA. Note the diverse crown forms of groups of genetic
clones that re-established after fire. Many similarly shaped tree crowns sprouted from one set of roots
in the circled examples. After cutting redwoods, landowners should expect similar clonal-grouped tree
regeneration in the PNW.

How redwood characteristics can affect forest management

1. Shade tolerance and fast growth

a.

If redwoods are planted at the same time
as native conifers, they may outgrow them,
so consider giving native conifers more
room near redwoods.

If they are incorporated as a shade tolerant
species (i.e., a subcanopy tree), the harvest
of overstory trees can injure them, so
consider grouped planting.

They will not self-thin to as low of a
density as species like Douglas-fir or pines
so may need to be planted at lower
densities or thinned earlier or more often.

2. Fire resistant and resilient

a.

Thick fibrous bark of redwoods protect
them from fire damage (resistance).

Redwood foliage torched by fire can
resprout vigorously, allowing the tree to
survive and therefore offers a level of
insurance not available from typical PNW
trees (resilience).

Figure 2. Redwoods planted in 1990 near
Hood Canal, WA. Photo by Philip Stielstra.



c. |If killed by fire, redwoods vigorously resprout from their root collar, negating the need to
replant (resilience, but see stump sprouting notes).

3. Disease, decay, and pest resistance

a. Consider planting redwoods in areas with known root rot or foliar pathogens or as a
buffer between such areas and uninfected areas to reduce disease spread.

b. Thus far, redwoods have been resistant to introduced and native insects such as bark
beetles and wood borers and can be used in place of susceptible species.

c. Dead redwoods decay slowly and provide long lasting habitat for birds as snags and for
fish as logs in streams.

4. Stump sprouting

a. Ensures that tree locations are more-or-less permanent, so be certain that where you
plant redwoods is where you will want them long term.

b. Stump sprouts will quickly outgrow replanted trees of other species.

c. Dense sprouts are prone to windthrow, especially those anchored high on the stump or
on the leeward side of the stump if the windward sprouts are removed. Thin sprouts
within the first 3 to 5 years to 1 to 2 individuals per stump, leaving those from the root
collar or on the windward side of the stump.

Figure 3. Redwood sprouts from stumps can be prolific and fast growing. The 8’ tall sprouts on the left
are less than two years old! Photo left by Harry Bhagwandin, right by Philip Stielstra near Hood Canal,
WA.

5. Low seed viability means that trees available for planting have a limited gene pool. Nursery trees
are often genetic clones from seeds originally collected from a limited geographic range.

a. Foresters have long matched seed source to planting location to get better growth and
long-term survival. It is difficult to match conditions of a known location with redwoods
to your site because seeds are so hard to source.

b. On the flip side, each redwood has a lot of genetic variability, so can probably adapt
well to different sites.

c. Redwoods are unlikely to spread quickly because they are largely dependent on
sprouting for regeneration rather than seed dispersal.

6. Prefers moist sites



7.

8.

9.

Plant near riparian zones, in areas with high water tables, in swales, or at the bottom of
hills

If planting in drier sites, look for those that receive summer fog because redwood can
obtain water through its leaves.

Exercise caution planting redwoods (or any conifers) near vulnerable low summer flow
streams. We do not know if they use more water than Douglas-fir, so more
experimentation is needed.

Susceptible to hard freezes

a.

Freezes down into the teens can kill the tops of established redwoods, causing multiple
tops to form.

i. This is bad for timber but good for wildlife

If timber is a goal, avoid planting where cold air can pool in the winter, or plant as an
understory tree in a multi-aged management system.

Examine 30 year climate normals from PRISM or other resources listed at the bottom of
this report to determine mean minimum temperatures in your location. These resources
do not factor in local topography effects, so use your ground-based knowledge as well.

Susceptible to bear damage

Bark stripping causes timber defects and can kill trees

Redwood bark stripping appears to be a learned behavior. Do not plant redwoods
densely in areas where bear damage to trees is common.

Disperse redwoods among other PNW trees to offer a less concentrated resource if
bears are a problem.

Thin stump sprouts before they become large enough to provide a food source to bears
(within 3 to 5 years), as thinning can attract them.

Low biodiversity of pure redwood forests

a.

If redwoods dominate a site, over and understory diversity can diminish. Consider mixing
them as a component of a stand rather than as pure species plantings.


https://prism.oregonstate.edu/
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Figure 4. Densely planted redwoods from the early 90’s near Centralia, WA nearly extirpate understory
vegetation. This is also common with other shade tolerant species like Sitka spruce and western
hemlock. Photo by Philip Stielstra.

Principles for including redwoods in the PNW

Virtually all redwood in the PNW should be viewed as an experiment, especially with
warming temperatures and increasing prevalence of introduced pests. Planting redwoods
should be seen as both a hedge against these factors and a valuable learning opportunity.

The following four principles can be used to integrate the strengths and weaknesses of
redwoods into such experimentation. Apply these principles to promote ecological integrity of
PNW ecosystems and productivity in your redwoods.

Match species to site
Plant coast redwood where site conditions align with its biology
e Redwoods thrive in moist mild-to-moderate climates with minimal hard freezes

e While redwoods can thrive in many soil types, until we learn more about what they can tolerate
in the PNW, favor deep, well-drained soils or sites influenced by summer fog and experiment in
other locations

e Avoid exposed coastal sites with strong salt spray or areas with low summer soil moisture
e Avoid sites with known bear stripping issues

e Consider planting redwoods in the coast ranges or areas of the western cascades where
minimum winter temperatures do not commonly dip into the teens



Align Management with Redwood Biology
Adapt traditional Douglas-fir management to fit redwood’s unique regeneration, survival, and
growth patterns
e Redwoods self-thin poorly and stump sprout aggressively — schedule early thinning
e Recognize that fast growth and shade tolerance can outcompete nearby species
e Utilize redwoods in fire- or disease-prone sites as resilient anchors
e Choose permanent planting sites since stump sprouts re-occupy the same location
e Use multi-aged management where appropriate for your objectives
Integrate Ecological Values
Ensure ecological diversity and monitor impacts while introducing redwoods
e Dense redwood foliage and leaf litter suppresses understory and herbivory
e Incorporate gaps and variable density to encourage understory food sources for wildlife
e  Pair redwoods with native hardwoods and conifers to maintain overstory biodiversity
e Incorporate redwood strategically for carbon storage and disease/fire resistance
e Track variables of interest to detect ecological shifts (streamflow, understory plants, wildlife)

Prioritize Genetic Diversity
Build resilience through genetic variety

e Source trees from multiple nursery genotypes or seed zones to enhance adaptability
e Avoid overreliance on clonal stock from a narrow genetic base

e Record provenance of planning for long-term tracking

Strategy

The previous four principles are incorporated here into a guiding strategy for
incorporating redwoods (Figure 5). The strategy below is purposefully broad. In practice,
specific decisions should be crafted to the goals of each landowner and the acreage they
would like to use to include redwood. More specific details for implementing the strategy for
different management objectives are shown in Table 1.



Philosophy of experimentation

Coordinate with other landowners

Figure 5: Conceptual diagram of the four key components of a good redwood strategy. Overarching this
strategy is a general philosophy of experimentation, and support for it will be in cooperation between
other landowners in the PNW who are trying similar experiments. Reach out to PropagationNation.us to
connect with landowners planting redwoods near you.

Philosophy of experimentation

Consider all planting to be an experiment. Keep careful records of planting density,
survival, intermediate thinning, and stand structure (tree size and spatial arrangement) so you
can learn how redwoods perform on your property. This is especially relevant for marginal
planting locations (e.g., cold, dry, poor soil).

Locate suitable sites

Safe regions to plant can be deduced broadly from Figure 6. Incorporating redwoods in
the coast range anywhere west of the Puget Trough, Willamette Valley, or the Applegate
Valley is likely a slam dunk except at high altitudes in the Olympic Mountains. Planting in hot
inland valleys could induce a lot of moisture stress if they have well-drained soils. If the
valley is naturally dominated by oaks rather than Douglas-fir it may be too dry for redwoods.
Some areas along the west slope of the Cascade Mountains will also be suitable. Within this
region, maximize success by selecting areas with higher summer water moisture, protection
from salt spray, protection from frost, and few known bear stripping problems.

1.  Elevation x latitude: Examine cold hardiness or other maps carefully to select suitable sites.
These maps integrate topography to predict minimum winter temperature. Redwoods should
perform well in hardiness zones 28a and can probably survive colder winters with damage.

2. Keep in mind that seedlings are the most vulnerable life-stage. Seedlings planted in drought
years may not survive where established trees would thrive. You may have to plant over multiple
years.
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Hardiness zone Mean min. Feb. temp. (°F) Annual precip. (in)

Bl 3 8a Il <=-3 Il 31-34 Bl <=4 [ 40-50
Il 3b 7 8b N -3-1 N 34-37 N 4-8 [ 50-60
Hl 4a B 9a BN 1-4 1N 37-40 Il 8-12 WM 60-70
Il 4> Il %b BN 4-7 B 40-44 I 12-16 1M 70 - 80
N 52 Hl 10a Bl 7-11 Hl 44-47 77 16-20 I 80 - 100
B 5b Il 10b I 11-14 N 47-50 ~120-24 I 100 - 120
N 6a I 11a BN 14-17 [ 50-54 I 24 -28 I 120 - 140
0 6b I 11b Il 17-21 Il 54-57 Il 28 - 32 140 - 160
C | 7a 1M 12a Il 21-24 1l 57 -60 Bl 32-36 [ 160 - 300
B 7b N 24-27 I 60 - 64 B 36 - 40

Hl 27-31 [l > 64

Figure 6: Climate maps of WA, OR, and northern CA showing 30-year (1991 — 2020) averages can be used
to find the best areas to plant redwoods in the PNW. The natural redwood range is outlined in black.
Hardiness zone is determined from extreme minimum annual temperature. The coldest parts of the
redwood range are in zones 8a (10 — 15 °F). The middle map shows the monthly mean of daily minimum
temperatures in Feb. (Dec. and Jan. are similar), with the coldest parts of the redwood range from 31 -
34 °F. Most of the PNW receives enough moisture to support redwoods, however, note that the dry
southern parts of the redwood range also receive ample summer fog. Data are from PRISM climate group
accessed Nov. 20%, 2025. See the references at the bottom for links to PRISM and other reputable data
showing predicted future climate scenarios.
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Identify planting stock and establishment assistance

Planting stock refers to tree genetics, age, and the containers used to distribute
seedlings or clones. Nurseries will be able to tell you what they have available. Consult
Reforestation.fyi for a comprehensive reference to the advantages of different planting stock.
Establishment assistance here refers to physical protection or irrigation you may use to get
your redwoods established.

1. Tailor this to your resources: younger planting stock is cheaper but less likely to survive a
drought. Older stock costs more to purchase and plant but will probably have better survival.

2. Locate proven genetics, or genetics that originate closest to your area. Ask the nursery where
their trees came from!

3. Are physical protective measures or irrigation necessary and feasible? Large deer populations
can result in tree damage from rubbing and limited browse. Irrigation will only be feasible for
small planting areas.

Determine target composition and structure

Composition refers to the mix of species, while structure refers to the different sizes
and spatial arrangements of trees. This section of the strategy will vary highly depending on
landowner objectives and is where you will need to employ the most use of the four
principles above. We advise not making redwood more than 30% of your trees across your
property. These can be either mixed with other species, planted as small clumps, or as pure
stands within a larger forest holding.

In general, timber-oriented landowners will want pure redwood stands of evenly
spaced canopy dominant trees for good timber form (less taper and smaller branch knots),
ease of harvest, and minimal damage to leave trees during harvest. These will typically be
planted at densities of 100s of trees per acre (TPA, see density management box).

Those focused on more ecological objectives will typically want to incorporate
redwoods as a minor component of any given stand or forested area (<100 per acre of
redwoods). Those managing for timber in a multi-aged stand will have a lower density of
overstory trees (50 — 80 TPA) than the timber-only manager to allow more light to midstory
and understory trees.

Landowners most concerned with non-timber values will want to diversify the sizes
and spatial arrangement of trees. A good rule of thumb is to have between 10 and 20% of all
trees evenly spaced, and the remainder in clumps of various numbers of trees including
unincumbered individuals. Trees within clumps can be variably spaced but always less than
20’ apart and clumps should be separated by at least 20’ from other clumps. The 20’ guideline
is not hard and fast, the key is to allow tree crowns within clumps to interact, and limit
interaction of tree crowns across clumps. From 10 to 20% of the area should include canopy
gaps, some at least 100’ across, to promote understory herbs and shrubs. If promoting canopy
habitat, include some individual redwoods or clumps with up to a few redwoods with no other
trees within 60’ to promote maximum branch sizes and trunk diameter growth.

Experimental planting and monitor

Incorporate limited planting (e.g. 10% of trees as redwoods) and monitor the results
before investing in more extensive planting. There could be unforeseen difficulties on your site
such as cold air pooling, ice storms, or bear stripping. Site suitability can take decades to
manifest, so monitor over long periods. Sometimes a particular species will do well until a
rare event occurs that sets it back considerably.
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Coordinate with other landowners

Developing a network of local landowners can accelerate learning and allow you to
monitor emerging market opportunities. Each landowner will have insights that can contribute
to the success of your redwoods. Coordinated efforts can also reduce operational costs for
nursery ordering, planting, thinning, and harvest.

Table 1. Examples of three types of management goals and specific tactic recommendations. These are
idealized scenarios; landowners will likely have a more diverse set of management goals. Use this as a
general, rather than a definitive guide.

Primary landowner goals

Timber production
with single cohort
forestry

Some timber revenue,
increased biodiversity,
and forest resilience
through multi-aged
management

Increasing resistance
to climate change
with no specific
intent to cut trees

Seedling
genetic stock

Spatial
tree/planting
patterns

Density
management

Pruning

Stump sprout
management

Incorporating
redwoods with
PNW trees

Marginal soils
and moisture

Cold location
considerations

Clones of proven
genetics or seedlings
from trees with
proven genetics

Grouped planting as
single-species single-
cohort stands of
evenly-spaced trees
for ease of harvest

See box

Generally not needed
if trees are planted
densely enough

Thin to 1 to 3 sprouts
per stump within the
first 5 years. Leave
sprouts further from
stump or on
windward side.

Small stands of
redwoods among
stands of native trees

Favor good sites with
limited experiments in
marginal sites

Avoid planting in
these locations

A mix of clones and
seedlings to secure rapid
timber growth and high
resilience

Plant multiple times to
create different age
cohorts. Plant at lower
density or in both open
areas and areas with
overstory trees.

See box

Generally not needed,
but target specific
timber trees if in a lower
density portion of forest

Sprouting in understory
should be less, thin
same as to left if desired
to meet timber goals

Intersperse with natives
at a low density

Favor good sites and
experiment with
marginal sites

Plant mostly below
previously established
trees to protect from
freeze-induced forking
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Seedlings preferred
for highest genetic
diversity

Incorporate redwoods
as understory and
overstory trees.
Create a mosaic of
single trees, clumps,
and openings.

Not needed

Avoid pruning

Not needed

Intersperse at low
density as individuals
and clumps

Try many different
sites

Plant as dominant
trees to encourage
forking and as
subordinate trees to



Diseased areas
(includes
insects)

Riparian areas

Plant redwood in and
around disease
centers to limit
disease spread and
take advantage of
open growing space

Do not plant densely
in fish bearing riparian
areas with low
summer flows

Only plant redwoods to
limit invasive or very
intense native disease
centers

Plant some in riparian
areas with ample water
for ecological value, see
to right

create a multilayered
canopy

Plant redwood only to
limit the spread of
invasive diseases.
Native diseases are
important to native
ecology

Plant in groups in
riparian areas with
ample water to
encourage large log
input to streams and
shade. Leave room for
hardwoods

Ecological implications

Redwoods planted in the PNW will have implications for the ecology of your forest.
Here we briefly enumerate some of the most obvious effects redwoods will have.

Fire: Redwoods will increase the forest’s ability to maintain canopy cover and root strength
after fire. Vigorous resprouting from the root collar will keep roots alive and reduce the
possibility of landslides that commonly occur the following winter. Fewer trees will die due to
crown scorch stress in the years following a fire because redwoods can re-leaf along the
trunk and branches. Because they rebound so quickly, redwoods may limit the natural
development of fire-dependent shrubs from the soil seedbank such as manzanita and
ceanothus that may naturally persist for decades following fire.

Hydrology: Any fast-growing conifer planted at high density can reduce summer stream flows
due to high water demand. If planting in an area with ample summer fog, redwoods can
increase water input via fog drip relative to species with less dense foliage and smaller tree

crowns.

Biodiversity: Incorporating redwood as a minor component of a forest should increase
biodiversity. It is one more species in the overstory and has different fungal symbionts than
most other PNW conifers. Complex redwood crowns can develop huge platforms for nesting
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critters and canopy soils. If planted densely, it can
shade out nearly all understory plants. This can also
occur in Sitka spruce and western hemlock forests.

Wind: The largest forest disturbances in the PNW are
windstorms that can snap or knock down millions of
trees at a time. Snapped redwoods will resprout from
the remaining trunk. Toppled redwoods can often
continue to grow with a partial root connection,
forming multiple trunks along the length of the
downed log. Recovery to a forest condition after a
severe cyclone will be faster with redwoods as part
of your tree species mix.

Timber: Redwoods appear to grow faster than
Douglas-fir, so including them will increase wood
production. Mixed-species stands may produce more
wood than single-species stands.

Arboreal species: If allowed to grow old, redwoods
will increase canopy habitat. Redwoods have the
most complex crowns of any conifer and will
eventually support tons of soil and arboreal plants.

Carbon sequestration: Aside from giant sequoia,
there is no better tree to plant for carbon
sequestration. Redwood forests have the highest
carbon mass of any tree species on Earth. After
death, redwood’s decay-resistant heartwood ensures
that the logs persist on the ground for centuries.

Resources

Further reading

Silvics of North American trees: A good first
reference to consult to learn about different species
of trees, including biology and productivity.

https://research.fs.usda.gov/silvics

https://research.fs.usda.gov/silvics/redwood

Gymnosperm database: This is a more “sciency” and
less silviculture-based version of the resource above
and updated more frequently.

https://www.conifers.org/cu/

https://www.conifers.org/cu/Sequoia.php

Growing redwoods: A report by Oregon State
University about growing coast redwood or giant
sequoia in Oregon. Provides much more detail than
this report
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Density management

One way to manage forest density
is using stand density index (SDI).
This is a measurement of how
much growing space of a site is
occupied by trees given their
species, density, and quadratic
mean diameter (QMD). QMD is just
a fancy way of saying a medium
large tree given your forest (it
discounts smaller trees).

Each species has a different
theoretical maximum SDI.
Comparing the SDI of your forest to
the maximum measures how much
growing space is used up.

Approximate max SDI (English):
Douglas-fir: 550

coast redwood: 1000

western hemlock: 850

western red cedar: 720

SDI = TPA * (QMD/10)™.605
QMD = sqrt(mean(sum(diameters?)))

Given your forest, you can measure
the TPA, QMD, and species
breakdown, then calculate % of
max SDI. This can help you plan
when to thin and by how much
given your species and mean
diameter (see suggested resources).

Some general rules are that below
25% SDI individual trees can grow
at a maximum rate, but total forest
growth is lower than possible. From
35-50% the forest growth is near
maximum and individual tree
growth is declining. Above 70%
forest and individual tree growth is
minimal due to intense
competition.

Your target will depend on your
goals, but you do not want you
forest getting above ~60% for
timber values and your target can
be much lower for purely ecological
values.

For timber, most managers thin
down to about 30 - 35% max SDI
when forests exceed 50% SDI.


https://research.fs.usda.gov/silvics
https://research.fs.usda.gov/silvics/redwood
https://www.conifers.org/cu/
https://www.conifers.org/cu/Sequoia.php

https://extension.oregonstate.edu/catalog/em-9475-growing-redwood-giant-sequoia-oregon

Stump sprout management: A review by two redwood silviculturists on some of the nuances
of managing redwoods given their prolific stump sprouting.

https://www.researchgate.net/profile/Anders-Lindstroem-
4/publication/29751388 Mini_seedlings _a_new_forest regeneration_system/links/00b7d526514

b445002000000/Mini-seedlings-a-new-forest-regeneration-system.pdf#page=58

Simple yet detailed description of density management: This is a very readable article about
density management. Note that the units are metric, so you will need to adjust to English
units.

https://pubs.cif-ifc.org/doi/pdf/10.5558/tfc61023-1

Primer on density management: OSU extension article with several examples of using density
management techniques.

https://extension.oregonstate.edu/catalog/em-9206-competition-density-woodland-
stands#:~:text=A%20stand%20density%20table%20can,and%20prevent%20overcrowding%20a
nd%20stress.

Forest planting planning: A comprehensive resource to help landowners plan for planting.

https://reforestation.fyi/

Climate data
PRISM: Full continental us coverage of historic climate data. Gaps between weather stations
are filled with models. 800 x 800 m resolution. https://prism.oregonstate.edu/

Climate NA/BC: Downscales PRISM data to lower resolution and predicts forward to 2100.
Available for North America (NA) and British Columbia (BC) https://climatena.ca/mapversion

GridMET: Daily historical data at 4 km resolution. Includes more variables than PRISM such as
drought severity index. https://www.climatologylab.org/gridmet.html
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https://extension.oregonstate.edu/catalog/em-9475-growing-redwood-giant-sequoia-oregon
https://www.researchgate.net/profile/Anders-Lindstroem-4/publication/29751388_Mini_seedlings_a_new_forest_regeneration_system/links/00b7d526514b445002000000/Mini-seedlings-a-new-forest-regeneration-system.pdf#page=58
https://www.researchgate.net/profile/Anders-Lindstroem-4/publication/29751388_Mini_seedlings_a_new_forest_regeneration_system/links/00b7d526514b445002000000/Mini-seedlings-a-new-forest-regeneration-system.pdf#page=58
https://www.researchgate.net/profile/Anders-Lindstroem-4/publication/29751388_Mini_seedlings_a_new_forest_regeneration_system/links/00b7d526514b445002000000/Mini-seedlings-a-new-forest-regeneration-system.pdf#page=58
https://pubs.cif-ifc.org/doi/pdf/10.5558/tfc61023-1
https://extension.oregonstate.edu/catalog/em-9206-competition-density-woodland-stands%23:~:text=A%20stand%20density%20table%20can,and%20prevent%20overcrowding%20and%20stress.
https://extension.oregonstate.edu/catalog/em-9206-competition-density-woodland-stands%23:~:text=A%20stand%20density%20table%20can,and%20prevent%20overcrowding%20and%20stress.
https://extension.oregonstate.edu/catalog/em-9206-competition-density-woodland-stands%23:~:text=A%20stand%20density%20table%20can,and%20prevent%20overcrowding%20and%20stress.
https://reforestation.fyi/
https://prism.oregonstate.edu/
https://climatena.ca/mapversion
https://www.climatologylab.org/gridmet.html

Appendix A: Planting redwoods in timberlands

Because the rules, especially in Oregon, rely on “alternate practice” approval for redwoods,
and because site suitability is a major concern, we recommend the following before planting:

1. Contact your local forestry office:

o In Oregon: your Oregon Department of Forestry district forester. Ask if coast
redwood is considered an acceptable species for reforestation (or afforestation)
on your parcel given soil, climate, elevation, precipitation, etc.

o In Washington: contact your regional Department of Natural Resources office to
review your plan, especially if planting after harvest — verify if they have any
internal guidance on non-native species or coast redwood.

2. Prepare a strong “alternate practice” plan (if required), documenting: site suitability,
expected growth/performance (ideally from published research or existing plantings in
similar sites), and economic purpose (if the land is managed commercially).

3. If you plan to enroll the land in a forestland tax assessment or other incentive
program: check with your county assessor or the relevant agency, since they may have
additional requirements for species composition.

4. If this is a purely aesthetic or non-commercial planting (e.g., private property, not tied
to a harvest): double-check local land-use zoning, subdivision regulations, or
city/county tree ordinances — especially if near homes, septic systems, infrastructure,

or in an urban growth area.
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