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Species and Populations
The RSP will cover the Rogue-South Coast winter steelhead, summer steelhead, coho salmon, and coastal
cutthroat trout Species Management Units (SMUs). SMUs are a collection of populations from a common
geographic region that share similar genetic and ecological characteristics, and are the unit upon which
conservation plans are developed and conservation listing status is designated. Table 1 below lists the
populations that comprise each of these SMUs, and is followed by a brief description and SMU map for each
species. Table 2 summarizes key life history information for the RSP species, as well as spring and fall Chinook
salmon. Separate conservation plans cover the Rogue spring Chinook (ODFW 2007) and fall Chinook (ODFW
2013) SMUs. The Elk River fall Chinook population is covered by the Coastal Multi-Species Conservation and
Management Plan (ODFW 2014).

Table 1. Populations within the Rogue-South Coast winter steelhead, summer steelhead, coho salmon and
cutthroat trout SMUs that were assessed for viability. “yes” indicates an independent population. “dependent”
indicates that a population is present, but was not assessed for viability because it is not functionally or
potentially independent. “---” indicates that a population is not present.
Stratum

Coastal

Rogue

Basin/Population Area
Elk
Euchre
Hunter
Pistol
Chetco
Winchuck
NF Smith
NADOTs
Lower Rogue
Illinois
Middle Rogue/ Applegate
Upper Rogue

Winter
Steelhead

Summer
Steelhead

Coho
Salmon

Cutthroat
Trout

yes
yes
yes
yes
yes
yes
**
***
yes
yes
yes
yes

--------------------yes
yes

yes
dependent
dependent
dependent
*
*
**
***
*
yes
yes
yes

yes
yes
yes
yes
yes
yes
**
***
yes
yes
yes
yes

*The Chetco, Winchuck, and Lower Rogue coho salmon populations are considered independent or potentially independent
in the Final Recovery Plan for Southern Oregon/Northern California Coast Evolutionarily Significant Unit of Coho Salmon
(NMFS 2014). They were not assessed for viability in this plan due to uncertainty about their current and historical status as
independent or dependent populations.
**Winter steelhead, coho, and cutthroat trout in the North Fork Smith River were not assessed because they comprise a
portion of the larger Smith River population, most of which is located in California.
***”Non-assessed direct ocean tributaries” (NADOTs) are small coastal streams that flow directly into the ocean. These
streams may support winter steelhead, coho salmon, and/or cutthroat trout, but were not assessed as independent
populations.
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Winter Steelhead
Winter steelhead are widely distributed in the Rogue-South Coast SMU. Spawning and rearing occurs in
mainstem and tributary habitats. Winter steelhead exhibit life-history diversity in the duration of freshwater
rearing, ocean residence time, and timing of the spawning migration (Table 2). In addition, many winter
steelhead in the Rogue basin make a “half-pounder” run into freshwater after spending 2-4 months at sea. Halfpounders typically do not spawn, and return to sea after overwintering in freshwater. The half-pounder life
history observed in the Rogue is unique among steelhead populations in Oregon, and rare among steelhead
populations in their entire North Pacific range. Approximately a third of Rogue winter steelhead make a halfpounder run, although this percentage varies from year to year (ODFW 1990). Winter steelhead are capable of
surviving spawning, returning to the ocean, and making multiple spawning runs. No comprehensive analysis of
genetic population structure is available for the SMU, so population delineations are based on presumed
differences among coastal basins and between major sub-basins or ecoregions within the Rogue basin.

Figure 1. Location of winter steelhead populations in the Rogue-South Coast SMU.
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Summer Steelhead
The current and historical range of summer steelhead is in the middle and upper Rogue basin. Rogue summer
steelhead utilize a wide variety of streams for spawning and rearing, including intermittent streams that may dry
completely in summer. Summer steelhead display considerable life-history diversity in the duration of
freshwater rearing, ocean residence time, and timing of the spawning migration (Table 2). In addition, a very
high percentage of summer steelhead exhibit the half-pounder life history described in the winter steelhead
section above. ODFW found that 95% of the wild late-run adult summer steelhead that returned to the Rogue
River had previously made a half-pounder run (ODFW 1994). Summer steelhead are capable of surviving
spawning, returning to the ocean, and making multiple spawning runs. The SMU is currently recognized as a
Sensitive Species by the state of Oregon.

Figure 2. Location of summer steelhead populations in the Rogue-South Coast SMU.
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Coho Salmon
Coho salmon are found throughout the area covered by this plan, although in several cases this is as small,
dependent populations. Coho salmon typically spawn and rear in low gradient tributaries and thus have a more
restricted distribution within the planning area compared to steelhead and cutthroat trout. Coho salmon
generally spend one year in freshwater prior to their spring smolt migration to the ocean, and estuary rearing is
likely limited in populations covered by this plan. Coho salmon typically mature after two summers of ocean
rearing, but a small proportion of males mature after one summer at sea and return to freshwater to spawn as
jacks. Coho salmon populations in the Rogue-South Coast SMU are part of the Southern Oregon/Northern
California Coast Coho (SONCC) ESU, which is currently listed as threatened under the federal Endangered
Species Act (ESA). Population and strata designations in this plan generally follow those in the SONCC Final
Recovery Plan (NMFS 2014). However, the status of several populations in the coastal stratum as functionally or
potentially independent remains uncertain. The Rogue-South Coast SMU is currently recognized as a Sensitive
Species by the state of Oregon.

Figure 3. Location of coho populations in the Rogue-South Coast SMU. See Table 1 for additional details about
population status.
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Coastal Cutthroat Trout
Coastal cutthroat trout are the most widely distributed salmonid in the area covered by this plan. Cutthroat
trout populations are found in all areas accessible to anadromous fish, as well as in many areas upstream from
natural or artificial barriers. Cutthroat trout generally spawn in very small streams, but exhibit diverse lifehistory strategies for rearing. Many cutthroat trout remain in small to medium-size streams throughout their
life, while others undergo seasonal migrations to larger rivers. Sea-run cutthroat typically rear in freshwater for
at least two years before making a spring migration to the estuary or ocean, where they reside for several
months before returning to freshwater (Table 2). Population structure for cutthroat trout in the SMU is
complex, with many small, isolated populations in addition to larger populations with more genetic exchange.
For management consistency, population delineations in this plan are the same as for winter steelhead.

Figure 4. Location of coastal cutthroat trout populations in the Rogue-South Coast SMU.
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Table 2. Summary of life history characteristics for RSP species.
Winter
Steelhead

Summer
Steelhead

Coho

Cutthroat

Fall Chinook

Spring
Chinook

1-3 yrs

1-3 yrs

1 yr

2+ yrs

1-6 months

6 mo - 1 yr

Very Limited

Very Limited

Limited

LimitedExtensive

LimitedExtensive

Limited

Spring

Spring

Spring

Spring

Summer/
Autumn

Autumn &
Spring

Return Season

Nov - Apr

Apr - Oct

Sep - Jan

Sea-Run
Cutthroat:
July - Nov

July - Feb

Feb - Jul

Spawning Season

Dec - May

Dec - Feb

Oct - Feb

Nov - May

Oct – Feb

Sep - Oct

Northern CA OR

Northern CA OR

Northern CA OR

Northern CA OR

Northern CA OR

Northern CA OR

Typical Age at
Maturity

3-5 yrs

3-5 yrs

2-3 yrs

2-3 yrs

2-5 yrs

3-6 yrs

Ocean Rearing

1-3 yrs

1-3 yrs

6-18 mo

< 1 yr

1-5 yrs

2-5 yrs

Presumed
Similar

Presumed
Similar

Presumed
Similar

Presumed
Similar

Presumed
Similar

Reduced

Freshwater Rearing
Period
Estuary Rearing

Outmigration Period

Ocean Distribution

Current vs. Historical
Distribution
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Current Status
Data Sources for Current Status Assessment
For the assessment, ODFW evaluated all known data sources that could contribute to a quantitative analysis of
current status relative to four biological Viable Salmonid Population (VSP) parameters (McElhany et al. 2000):
abundance, productivity, spatial structure, and diversity. A robust evaluation of these parameters requires data
of a reasonable accuracy and precision collected at an appropriate spatial scale. Ideally, data sources are as
current as possible while also covering an adequate time series to capture the natural range of variation
expressed by populations.
In the SMUs covered by the RSP, the data sets that met these criteria were:

•
•
•
•
•

Snorkel survey counts of juvenile steelhead, coho salmon, and cutthroat trout conducted at randomly
selected sites in wadeable streams since 2002 (since 1998 for coho salmon).
Historical and modeled counts of adult winter steelhead at Gold Ray Dam
Estimates of adult coho salmon, steelhead half-pounders, and late-run summer steelhead abundance at
Huntley Park on the lower Rogue
ODFW spatial habitat distribution data for steelhead, coho salmon, and cutthroat trout
Spawning surveys for adult coho salmon in the Elk River basin

Several other potential data sources were not used in the assessment because they were not collected
consistently over time, did not have adequate accuracy or precision, and/or were not collected recently enough
to be considered “current status”. These data had value at the time they were collected and can provide
context for understanding status, but were not used formally in our analysis.

Assessment Approach
The basic unit for status assessment is a population. To assess status across populations within the entire SMUs
for a conservation designation for the species, populations may be further grouped into strata. For each
independent population, the status assessment determined a viability risk score based on measurable criteria
that inform viability relative to the four VSP parameters. ODFW assessed the four VSP parameters as available
data and information allowed. If data represented multiple populations, the score was applied to each
population. Each parameter’s risk relative to the population’s long-term viability was assessed on a scale of 1 to
5 to combine the parameters into a single risk score for the population. Criteria were developed for the score
(or scores) in each parameter, with 1 representing very low risk (i.e., high persistence) and 5 representing very
high risk (i.e., low persistence). Given that the abundance and productivity parameters are often interrelated
and difficult to separate as independent variables in their effect on a population’s viability, ODFW evaluated and
scored these parameters as a single parameter (A&P).
When combining the four VSP parameters into a single score, the A&P parameter was weighted more heavily
than the spatial structure (SS) and diversity (D) scores given that this parameter was generally the most direct
quantitative evaluation of a population. The four VSP parameters were combined into a single score as the
greater of the following (ODFW 2010, ODFW 2014):
2/3*A&P+1/6*SS+1/6*D or A&P
8
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In some populations, A&P data were unavailable. In these cases, the SS and D scores were simply averaged for
the overall viability score.
SMU Status
Population viability risk scores were used to determine categorical viability risk for each stratum (i.e. Very Low,
Low, Moderate, High, or Very High). The overall SMU conservation status designation was based on the
viability risk category of all strata in the SMU, population risk scores, confidence in the assessment results
based on trend risk scores and VSP data completeness, and other risk factors (Table 3). Trend risk scores were
based on the probability of a declining trend and probability of a 50% decline in abundance over a 20-year
period. Trend risk scores were evaluated in the context of other viability indicators and the inherent sensitivity
of trend analysis to the particular window of time being considered.

Table 3. SMU Status Categories, based on viability risk category, confidence in results, and other risk factors.
SMU Status Categories
Strong

Strong –
Guarded

Sensitive

Sensitive –
Critical

Threatened a

Endangered a

Strata

All Low or
Very Low Risk

All Low or
Very Low Risk

Most Low
Risk

Most
Moderate
Risk

Most High
Risk

All High or
Very High
Risk

Population

Most with
Risk Score < 2

Most with
Risk Score ≤ 2

Most with
Risk Score < 3

Most with
Risk Score ≤ 3

Most with
Risk Score > 3

Most with Risk
Score ≥ 4

Abundance
Trend

All with
Risk Score ≤ 2

Varies

Varies

Varies

Varies

Varies

High

Low to
Medium

Varies

Varies

Varies

High

Considerations

1) Viability Risk

2) Assessment
Confidence

VSP Data
Completeness

3) Other Risk Factors
a

Not
Applicable

Naturally Limited Range, Small Historical Population Size, etc.

This designation is for State of Oregon purposes and does not imply or promote an association or consistency with status determinations
under the federal ESA.
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Status Assessment Results
Table 4. Summary of assessment results and overall status of SMUs.

CUTTHROAT TROUT

Coastal

Rogue

-

-

4

3

-

-

3

1

1

1

1.0

1.0

1.0

1

1.0

1.0

1.0

1

1

1.0

1

1.0

1.0

1.0

1

1

1.0

1

1.0

1.0

1.0

1

1

1.0

1

1.0

1.0

1.0

1

1

1.0

1

1.0

1.0

2.0

1

1

1.0

1

1.0

2.0

2.0

1

2

1.3

1

1.0

2.0

2.0

1

2

1.3

1

1.0

2.0

2.0

2

2

1.7

2

1.5

2.0

-

1

1.0

2

1.5

1.3

-

2

2.0

2

1.5

1.8

4.0

3.0

2

2.0

4.0

3.0

2.0

2

2.0

3.0

2.0

2

2.0

3.0

-

1

-

-

1

5

-

1

4

3.0

1

4

3.0

2

4

2.3

2

2.0

3.0

1.0

1

2

1.5

2

2.0

1.3

1.0

1

2

1.5

2

2.0

1.3

1.0

1

2

1.5

2

2.0

1.3

1.0

1

2

1.5

2

2.0

1.3

1.0

1

2

1.5

2

2.0

1.3

1.0

1

1

1.0

2

2.0

1.2

1.0

1

2

1.3

2

2.0

1.2

1.0

1

2

1.3

2

2.0

1.2

1.0

1

2

1.3

2

2.0

1.2

1.0

1

2

1.3

2

2.0

1.2

1

-

1
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VSP Data
Completeness

1.0

1

Juvenile
Abundance

1

1

Half-Pounder
Abundance

1

1.0

Adult
Abundance

1.0

Indicators of Confidence in
Viability Results
Trend Risk Scores

Stratum Risk
Category

Spatial Structure
Trend

Population
Scores

-

Diversity Score

2

Life History Loss
Score

2

Score

SUMMER
Rogue
STEELHEAD
Coastal
COHO
Interior
SALMON
Rogue

-

1

Probability of
Occurrence

Rogue

-

% Historic
Distribution
Score

Coastal

Population
Elk
Euchre
Hunter
Pistol
Chetco
Winchuck
Lower Rogue
Illinois
Middle Rogue/Applegate
Upper Rogue
Middle Rogue/Applegate
Upper Rogue
Elk
Illinois
Middle Rogue/Applegate
Upper Rogue
Elk
Euchre
Hunter
Pistol
Chetco
Winchuck
Lower Rogue
Illinois
Middle Rogue/Applegate
Upper Rogue

Juvenile Rearing
Density

Stratum

Viability Risk

Score

WINTER STEELHEAD

SMU

100-year
Extinction Risk

Viable Salmonid Population (VSP) Parameter Assessment
Abundance & Productivity
Spatial Structure
Diversity

Very Low

-

-

5

Low

S
T
A
T
U
S

StrongGuarded

Low

-

1

5

Medium

2
Low

4

1

-

Very Low

High

1

-

-

Low

Moderate

3

-

5

Low

Very Low

-

-

1

Low

Sensitive

SensitiveCritical

StrongGuarded

Very Low

-

-

1

Low
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Additional Details:
Winter Steelhead: Strong-Guarded
• Population Viability Analysis (PVA) for the Upper Rogue winter steelhead population indicated a 100year persistence probability greater than 98%.
• Juvenile steelhead density in the SMU was comparable to or higher than density in the Coastal SMU ,
where steelhead are considered viable (ODFW 2014).
• Spatial structure metrics indicated that juvenile steelhead have a broad distribution and high probability
of occurrence throughout the SMU.
• Half-pounder abundance trend risk score was low.
• Available metrics indicate low viability risk, but negative trends in juvenile steelhead abundance and
incomplete VSP data reduce confidence in viability assessment.
Summer Steelhead: Sensitive
• Very limited VSP data available.
• Late-run adult abundance trend indicated risk, but returns have increased in recent years.
• Half-pounder abundance trend risk score was low.
• Naturally limited range and incomplete VSP data affected SMU status determination.
Coho Salmon: Sensitive-Critical
• PVA for the Rogue basin in aggregate indicated a 100-year persistence probability slightly below 95%.
• Juvenile coho salmon rearing density was low compared to density in the neighboring Coastal SMU,
particularly in Elk River.
• Species distribution modeling indicated a low probability of occurrence in most streams.
• In Elk River, spawning survey data indicated a relatively stable abundance trend in the basin despite the
low number of spawners.
• Juvenile coho abundance trend risk score was high for Interior Rogue stratum.
Coastal Cutthroat Trout: Strong-Guarded
• Cutthroat density in the SMU was comparable to or higher than density in neighboring SMUs.
• Species distribution modeling indicated that cutthroat trout are distributed throughout the SMU with a
moderate to high probability of occurrence in nearly all accessible streams.
• Trend analysis indicated a positive abundance trend in both strata.
• All populations are considered low risk at the scale considered here, but there are isolated sub-groups
above natural or artificial barriers with inherently higher risk.
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Climate Change Risk Evaluation
Background
According to the Intergovernmental Panel on Climate Change (IPCC), records spanning up to several thousand
years demonstrate that warming of the global climate system and warming and acidification of the ocean are
occurring, and that the rate of change since the 1950s is unprecedented (Meyer, Pachauri and Team, 2014). The
majority of the observed increase in global average temperature since the mid-20th century cannot be
explained by natural variability in climate, and is “extremely likely” (defined by the IPCC as 95 percent or higher
probability) to be a result of the observed increase in greenhouse gas (GHG) concentrations in the atmosphere
as a result of human activities, particularly carbon dioxide emissions from use of fossil fuels (Meyer, Pachauri
and Team, 2014). These changes are having both direct and indirect effects on fish and fish habitat. These
effects are largely negative for the cold water salmonids, such as those covered in this plan, though they are not
occurring in a uniform manner across the landscape. Some habitats are expected to be more resilient than
others due to a combination of factors, including geology, topography/bathymetry, and human alteration. Given
this spatial variation in impacts, it will be important to identify the most resilient and vulnerable habitats to help
guide ODFW’s actions around habitat protection, restoration, and enhancement.
Projecting Future Changes
The rate and magnitude of future changes will largely be driven by the trajectory for cumulative global emissions
of CO2 and methane. Projections of greenhouse gas emissions vary over a wide range depending on assumptions
made about socio-economic development and climate policy. Climate scientists have developed four different
21st century pathways (called Representative Concentration Pathways-RCPs) of GHG emissions and atmospheric
concentrations to serve as inputs to
climate models (see Box 1).
These RCP scenarios are used in climate
models to project future changes in
temperature and other climate
conditions (e.g., Ganguly et al., 2009;
van Vuuren et al., 2014). All
combinations of models and emissions
scenarios yield very similar projections
of increases (in the range 0.54°F to
1.26°F) in the most common measure of
climate change, average global surface
temperature, until about 2035. After
2035, model projections diverge
BOX 1 RCP scenarios used in climate modeling. The RCPs include a
depending on initial assumptions about
stringent mitigation scenario (RCP2.6), two intermediate scenarios
greenhouse gas emissions (Kirtman et
(RCP4.5 and RCP6.0) and one scenario with very high GHG emissions
(RCP8.5). Scenarios without additional efforts to constrain emissions
al., 2013) (see Box 1). Although
(’baseline scenarios’) lead to pathways ranging between RCP6.0 and
projections of the magnitude and rate of
RCP8.5. RCP2.6 is representative of a scenario that aims to keep global
warming differ after about 2035, the
warming likely below 2°C
overall trajectory of all the projections is
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one of increased global warming through the end of this century, even for the projections based on scenarios
that assume that GHG emissions will stabilize or decline (Figure 5). Thus, there is strong scientific support for
projections that warming will continue through the 21st century, and that the magnitude and rate of change will
be influenced substantially by the amount of GHG emissions (Meyer, Pachauri and Team, 2014).
According to the IPCC, warming will also continue beyond 2100 under all RCP scenarios except RCP2.6. Surface
temperatures will remain approximately constant at elevated levels for many centuries after a complete
cessation of net anthropogenic CO2 emissions. A large fraction of anthropogenic climate change resulting from
CO2 emissions is irreversible on a multi-century
to millennial timescale, except in the case of a
large net removal of CO2 from the atmosphere
over a sustained period. There is also high
confidence that ocean acidification will
increase for centuries if CO2 emissions
continue.
Using projections in this plan
We are already observing changes in the
climate and ocean that are impacting fish
habitat and expect this to continue for many
decades even if greenhouse gas reduction
efforts are successful. Consistent with
direction in ODFW’s Climate and Ocean
Change policy (OAR 635-900-0001), our
Figure 5. Projected global changes in average surface temperature
analyses of desired status and management
(a) and precipitation (b) under RCP 2.6 and 8.5 scenarios
strategies include consideration of ongoing
and projected changes in the climate and ocean. Understanding of the trajectory and spatial variability of likely
changes in fish habitat (freshwater and marine), as well as the projected impact of these changes on population
viability will be used to help inform expectations for desired status and to develop the management strategies
needed to achieve desired status. The primary management strategy to minimize the longer term impacts of
climate and ocean change on plan species centers on the protection, restoration, and enhancement of key
freshwater habitats. The projections will be used to inform expectations for the amount and type of habitat
uplift needed to improve resiliency within each population area as well as identifying the areas needing most
focus. Harvest and Hatchery Management Strategies will also consider these projections in the context of
ensuring that strategies are sufficiently protective of natural spawners and maintaining genetic & life history
diversity. Achieving this will require an adaptive approach as there is uncertainty in the timing and extent of
impacts and the long term negative trends can be masked in the short term by naturally occurring climate
cycles, such as El Niño-Southern Oscillation (ENSO) and the Pacific Decadal Oscilation (PDO) which occur on a
shorter time scale. Given this, and the fact that the primary target species (salmon and steelhead) typically
spawn only once, harvest management frameworks should be constructed to scale harvest according to near
term conditions of population health or environmental conditions, and accounting for the life history needs
discussed above (e.g., harvest is constrained when conditions are poor and/or when run size is low).
13
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Impacts of Climate Change and Ocean Acidification in the Rogue South Coast region
The increases in global mean air and ocean temperature and ocean acidification will continue to drive secondary
changes in climate and ocean in the Pacific
Box 2 Living reference points:
Northwest, and thereby have a significant
impact on local fish communities. The following
Living reference points provide a
rough guide to what we might
section outlines the changes that are expected
expect the climate to resemble
to occur in the geographic area covered by the
in the future. By mid-century,
plan, based on currently available science.
the Medford climate will likely
For the purposes of our analyses, we focused on
be similar to that currently
experienced by Redding, CA
the RCP 8.5 scenario (for the time period 2070(Mote 2015) with a July average
99) which represents a high level of emissions,
high of 96.8⁰F and an average
similar to the current trajectory. This scenario
January low of 38⁰F. By 2100,
captures the most likey changes that will occur
Medford is likely to experience
by the end of this century in the absence of
the current climatic conditions in
Delano, CA (near Bakersfield)
global action to reduce GHG emissions and is a
with 10-15 inches of annual
useful guide for planning.
rainfall, 0.1 inches of annual
snowfall, an average July high of
99.9⁰F, and an average January
low of 36⁰F.

Metrics of interest.
The health of plan species is linked to several
climate metrics that are projected to change
further during the next century. In freshwater,
the plan species are most directly influenced by water quality (stream temperature) and quantity (flow volume
and timing) during the freshwater life history phases. These factors are, in turn, influenced by the pattern of
precipitation (rain/snow timing, drought), which is in turn influenced by air temperatures. In the ocean, the
marine survival of plan species, particularly at ocean entry, is closely linked to the occurance and intensity of
upwelling which drives the input and retention of cold, nutrient-rich waters to the euphotic zone. This, in turn
increases primary productivity resulting in a lipid-rich food-web (Wells et al. 2016) . Marine survival is also
generally correlated across the Pacific NW with patterns of sea surface temperature (SST) (and large-scale
climate indices such as the Pacific Decadal Oscillation, North Pacific Gyre Oscillation, and various El NiñoSouthern Oscillation indices (Mantua et al. 1997; Kilduff et al. 2015).
Additionally, ocean pH levels have been declining as a result of uptake of CO2 from the atmosphere. Locally, the
California Current Large Marine Ecosystem (CCLME) is experiencing greater ocean acidification because of the
combination of upwelling currents that transport dissolved inorganic carbon rich water from the deep ocean and
high productivity of the shelf that increases potential for remineralization (Chan et al. 2017). Within the CCLME,
the nearshore region (<10 km from shore) is most strongly affected by current, and likely future, acidification
resulting in reduced abundance and increased corrosion in the shells of calcifying organisms (Feely et al. 2016).
The direct impacts of pH have been shown for many taxa in the CCLME (Busch and McElhany 2016), including
salmon (Williams et al., 2019). However, we included an analysis of ocean acidification projections because this
factor has significant potential to reshape foodwebs in ways that may be disadvantageous for plan species,
though there is considerable uncertainty in projecting these impacts at present.
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Air Temperature:
There is significant seasonality in the projected change in air temperatures. The majority of models indicate that
summer temperatures will increase the most followed by fall, winter, and spring.
Summer: Average summer air temperature has increased by 4.1°F in Medford since the 1970s 1. By 2070, it is
predicted that summer air temperatures in the planning area will be 5-13°F warmer than the 19712000 average, depending on the location/elevation and assuming a high emissions scenario 2 (Figure
6). Additionally, most locations in Oregon will likely experience a doubling of “hot days” (defined as
days with daily high temperatures >86 ⁰F) (Mote et al. 2019).

Figure 6: Projected change in mean summer air temperature within the planning area (RCP 8.5; 2070-99 vs
1971-2000; ensemble mean of 20 downscaled CMIP5 models)

Winter: Average winter air temperatures have increased 2.1°F in Medford since the 1970’s1, and regionally it
is projected that winter temperatures will be 5-7 °F warmer by 2070 (Figure 7).

Data obtained from NOAA Regional Climate Center Applied climate Information System (rcc-acis.org)
NW Climate Toolbox, Data: gridMET, High emissions 8.5 2070-2099 vs. historical simulation 1971-2000, mean change, Multi-model mean derived from
20 downscaled CMIP5 models projection is 5-11OF. Halofsky et al 6-13 OF
1
2
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Figure 7 : Projected change in mean winter air temperature within the planning area (RCP 8.5; 2070-99 vs 19712000; ensemble mean of 20 downscaled CMIP5 models)

Precipitation
Rain: There is more uncertainty in model projections for precipitation in this region than for air
temperatures. The majority of models predict a slight increase, however several models predict a
slight decrease, though generally not significantly less than the 1970-99 baseline. Similar to air
temperature, there is significant seasonality to the projected changes in precipitation characterized
by an increase in winter and a decrease in the remaining seasons. In the planning area, average
spring and fall precipitation is projected to decrease by ~4% in some locations with summer
precipitation decreasing by approximately 4-20%2 (Figure 8). Although the percent decrease in
summer precipitation is relatively large, the absolute change is small as the region currently
experiences very little summer precipitation (<5% of total participation) (Miller and Kim, 2019). In
addition to changes in precipitation, climate change is expected to result in increased
evapotranspiration (27-36% increase across the area in winter, except in a narrow band on the
coast2), potentially ameliorating any increase in winter precipitation.
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Figure 8: Projected percent change in summer (upper) winter (lower) precipitation within the planning area
(RCP 8.5; 2070-99 vs 1971-2000; ensemble mean of 20 downscaled CMIP5 models)
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Snow:

Snowpack has declined by 15-30% since mid-century in the Pacific Northwest (Philip W. Mote et al.
2018). A continued increase in winter temperatures is projected to result in a continued decline,
however, there will be significant differences between the eastern and western portions of the
planning area, as detailed by Miller and Kim (2020). In summary, there will likely be little change in
the western, low elevation portion as there is currently very little snow to lose. Conversely, at midelevations in the Cascades, the more transient or ephemeral snowpacks will be largely eliminated by
the 2080s, and places with moderately persistent snowpacks will become more transient in nature. In
the high Cascades, the average residence time of snow is projected to decrease by 6–8 weeks (Miller
and Kim 2020) and an 11-50% reduction1 in April 1 Snow Water Equivalents 3 in the region by the
2080s.

Extreme Storm Events: Major storm events tend to be associated with the occurrence of atmospheric rivers
that carry large quantities of warm, wet air from the Pacific Ocean (Warner, Mass, and Salathé 2015).
Major storm events can result in flooding in coastal or low-elevation mountain ranges and large
accumulations of snowpack at higher elevations. At mid elevations, such storms can cause large rainon-snow events, which elevate the snowline (Crozier et al. 2019). Warner et al. (2015) project a 20%
increase in the frequency of atmospheric river events by 2080 relative to the period 1970-99.
Similarly, Mote et al. (2019) projected a 10% increase in extreme precipitation events in winter in
Western Oregon by mid century (P. W. Mote et al. 2019). Stream flow modelling using the Variable
Infiltration Capacity model suggests that the headwater areas in the Cascades will experience the
biggest increase in the 99th percentile flow magnitude 4 (Figure 9).

Snow Water Equivalent (SWE) is a measure of the amount of water contained within the snowpack. It can be thought of as the depth of water that would
theoretically result if you melted the entire snowpack instantaneously. The Apr 1 SWE metric has traditionally been a useful indicator of the potential water
resource during the subsequent summer.
4
To estimate the change in size of high flow events we calculated the 99th percentile of flow across the 30 years of daily flow values from the Variable
Infiltration Capacity model historical period data (1977-2006) and for the 30 years of the 2080 climate data (2070-2099).
3
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Figure 9. Proportional change in the annual 99th percentile of stream flow between historical (1977-2006) and
future (RCP 8.5; 2080). Warm colors (<1) indicate areas with fewer high flow events. Cool colors indicate areas
with no change (value of 1) or an increase in high flow events (>1).

Drought: In addition to the changes outlined above, the increases in global average air temperature are also
expected to result in more drought. In the Pacific Northwest, the spatial extent of future droughts is
projected to remain unchanged from the historical base period (1950-2005) in Spring, Fall, and
Winter under both RCP 4.5 and 8.5 scenarios (Ahmadalipour, Moradkhani and Svoboda, 2017).
However, the spatial extent of the area experiencing drought is expected to increase significantly
under both scenarios in summer. In an analysis of drought potential for the Western states, Ault et al.
(Ault et al. 2014) concluded that this region has a 40 – 50% chance of experiencing an 11-year
drought, with a 20 – 50% chance of experiencing a 35-year plus mega-drought in the coming century.
Thus, conditions similar to those experienced in 2015 will be more prevalent.
Summer Stream flow: Summer stream flows have been generally decreasing in the past half century in the
Rogue-Siskiyou region (Asarian and Walker, Jeffrey 2016). The impact of climate change on summer
stream flows will not be uniform across the planning area because of the variable influence of
snowpack, rainfall, and geology on summer base flows. Some locations are projected to see
significant decreases in summer and fall stream flows by 2080, whereas others will be minimally
impacted (Figure 10).
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Some aspects of climate change are not incorporated in the modeling; for example, low flows are
also likely to be affected by changing vegetation. Increases in fire and insect mortality associated with
increasing drought may initially increase water yield by decreasing canopy interception and
transpiration (cited in Halofsky, Peterson and Gravenmier, 2020), but if such disturbances keep
forests in earlier seral stages, an increase in the water demand from the vegetation for transpiration
may reduce low flows (Perry and Jones 2017).

Figure 10. Estimated future (2070-2099) mean summer (Jun-Sept) natural flow as a proportion of historical
(1977-2006) mean summer natural flow. A value of 1 represents no change, a value of 0.5 represents 50%
reduction in flow. Data are were obtained from the VIC model. Flow values should not be used to assess
regulated systems. Warmer colors represent areas that will have decreased flow. Areas in dark green colors are
expected to change very little.

Streamflow permanence: The type and rate of precipitation and the permeability of the underlying geology
influences the hydrological response, including whether streamflow is perennial or ephemeral. A
number of streams within the Rogue South-Coast basin are historically ephemeral, typically drying or
having subsurface only flows during summer (Figure 11). These streams often provide important
seasonal habitat. Climate change is expected to alter the spatial and temporal extent of stream
drying both as a result of changes in average conditions (e.g., mean snowpack) but also by increasing
the frequency and severity of drought, thereby reducing available habitat. We mapped the
20
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probability of stream flow permanence across the period 2004-2016 (Figure 11) using the PROSPER 5
model then compared values to those in the driest year (2015). The resulting map (Figure 12)
illustrates areas that are wetter or drier during a drought year than an average year. We use 2015 as
a proxy for “future average conditions” because regional drought models indicate the Pacific
Northwest will experience longer summer droughts across larger areas by 2080. It is expected that
years like 2015 will be relatively common after 2050. In general, the middle Rogue and Applegate are
most susceptible to increased risk of stream drying whereas the Upper Rogue is relatively buffered
from changes as a result of the geology.
Note: PROSPER was developed using observation points from across Oregon, Washington, and Idaho.
However, relatively few observations were included from the Rogue/South-Coast area. As a result, the
model often underestimates stream drying probabilities in this area. This issue is expected to be
addressed in the near future but until then these projections should be used to look at large scale
patterns rather than individual reaches.

Figure 11. Mean stream flow permanence probability (2004-2016). Warm colors indicate areas with significantly
higher probability of going dry during summer. Cool colors indicate areas with a higher probability of remaining
wet year round.

USGS PROSPER model (https://www.usgs.gov/centers/wy-mt-water/science/probability-streamflow-permanenceprosper?qt-science_center_objects=0#qt-science_center_objects).
5
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Figure 12. Change in stream flow permanence probability during drought years (e.g., 2015) relative to average
years. Warm colors indicate areas with significantly more drying during drought years. Cool colors indicate areas
with no change or less likelihood of drying during drought years. It is expected that 2015 conditions will more
closely represent average conditions by 2050.
Stream Temperature: Stream temperatures will continue to increase in many locations as a result of both the
direct (increasing air temperature, decreasing streamflow) and indirect (fire, changes in riparian and
upland land cover) impacts of climate change. In the planning area, June stream temperatures have
historically been generally cold and cool at higher elevations with localized warming beginning to
occur at lower elevations in the Illinois, Middle Rogue and Applegate basins. In small and medium
streams, 2080 projections for June indicate there will be a 9% reduction in stream miles experiencing
cooler temperatures (<10⁰C/50⁰F), with future June conditions resembling historical August
conditions (Figure 13; NorWest4). For August, 2080 projections indicate a 6% reduction in cooler
temperatures and an 11% increase in the extent of streams with temperatures >20°C/68⁰F (Figure
14). Of note in some of the coastal systems, stream temperatures often cool
NOTE: Percentages indicate the approximate change in stream miles between baseline conditions
(2002-2011) and 2080 projections. The NorWest 6 predictions of stream temperature change in the
future assume no changes to surrounding land management which can either exacerbate or mitigate
the changes expected as a result of climate change.

6

NorWest is a regional temperature model estimating August mean temperature at stream reach scales. See Isaak et al., 2017 for more details.
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Figure 13. Historical (1993-2011) mean maximum weekly maximum temperature (August). Reach specific
estimates were obtained from NorWest.

Figure 14. Projected change in stream temperature between the historical (1993-2011) and future (2070-2099)
time periods under the A1B warming scenario. Reach specific estimates were obtained from NorWest.
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Ocean Acidification: The surface pH in offshore areas (>10 miles from shore) within the ocean feeding grounds
of plan species is expected to decrease in pH by 0.24-0.32 units by the end of the century 7 (Figure
15). Areas to the north of Cape Blanco are expected to acidify slightly more than those to the south.
Data collected off the Oregon coast indicate that ocean pH is significantly lower within the nearshore
area (<10 miles from shore) (pH 7.43) than the global mean (pH 8.1) and it is also expected that this
area will be more susceptible to acidification as a result of upwelling and increased productivity over
the continental shelf. Species that forage in the near shore area for part or all of their ocean
residence will likely experience considerable heterogeneity in pH both temporally and spatially (Chan
et al. 2017)

Figure 15: Surface pH interpolated on a 1x1 grid for the entire year; First panel: RCP8.5 futur climate for the
period (2050-2099); Second panel: difference in the mean climate in the future time period (RCP8.5: 2050-2099)
compared to the historical reference period (1956-2005); Third panel: ensemble standard deviation of anomaly
(2050-2099)-(1956-2005); Fourth panel: mean change (2050-2099)-(1956-2005) divided by the ensemble spread
of the change (2050-2099)-(1956-2005).
Data downloaded from the Climate Change Web Portal of the NOAA Earth Systems Research Laboratory
(https://www.esrl.noaa.gov/psd/ipcc/ocn/). An ensemble of 13 GCMs and earth system models on a 1° × 1° scale
were used to calculate projected change in OA within the ocean distribution of plan species.
7
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Upwelling: Upwelling intensity is correlated with large-scale modes of climate variability such as the El Niño
Southern, Pacific Decadal, and North Pacific Gyre Oscillations (ENSO, PDO, and NPGO). The most
recent models suggest that in the northern CCS, CCS upwelling will become more intense in the
spring and less intense in the summer as a result of anthropogenic climate change (Figure 16;
Rykaczewski et al., 2015). Additionally, changes in upwelling due to climate change will emerge
primarily late in the second half of the century (Figure 17; Brady et al., 2017) . There remains
uncertainty in these predictions because the ensembles include relatively coarse-resolution global
models from which it is difficult to resolve local dynamics in the CCS.

Figure 16: Hovmöller diagrams of τupw over the seasonal cycle across latitudes (Rogue River mouth is ~42o).
left: The multimodel mean for the 1861–1890 period; middle: the 2071–2100 period, and right: change
between the two periods (2071–2100 mean minus 1861–1890 mean) Stippling indicates the areas of
robust change across models. (Rykaczewski et al. 2015).

Figure 17: (a) The 30 year epoch differences (2071–2100 – 1925–1954) by month and region. Black dots denote
significant change, where the signal‐to‐noise ratio is greater than 2 (equation 1), and hatching indicates that
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there are not enough ensemble members to detect significant change (equation 2). (b) Year when forced change
is detectable by month and region. Black boxes denote that the change in upwelling is not detectable before
2100. (Brady et al., 2017)
Sea Surface Temperature: The annual average sea surface temperature is projected to increase by 4.3-6.5°F by
the end of century under the RCP 8.5 scenario within the North Eastern Pacific (Figure 18). The
largest increases are expected to occur in the northern region of the area. Additionally, marine
heatwaves have doubled in frequency since 1982 and are increasing in intensity. They are projected
to further increase in frequency, duration, extent and intensity. Their frequency will be 20 times
higher at 3.6⁰F warming, compared to pre-industrial levels. They would occur 50 times more often if
emissions continue to increase strongly (IPCCAR6SROCC 2019).

Figure 18: Sea Surface Temperature interpolated on a 1x1 grid for the entire year. First Panel: RCP 8.5 future SST
for the period 2050-2099; Second Panel: Difference in mean SST between future (RCP 8.5 2050-99) and
reference period (1956-2005); Third Panel: ensemble standard deviation for difference in Panel 2; Forth Panel:
Mean change between future and reference period divided by the ensemble spread of change.
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Summary
At a large scale, the projections for climate and ocean change suggest that both freshwater and ocean will
become more unsuitable for salmonids during the next 80 years. However, at the geographic scale of the
populations within the plan, the impacts of climate and ocean change will not be uniform. Some
locations/populations within the planning area and the ocean will experience less change than others and there
will continue to be areas that meet the life history needs of plan species, though these areas will likely be
smaller in size. Additionally, although the general trend is negative, shorter term climate cycles such as ENSO
and PDO will result in conditions that are more favorable in the near term, though such conditions are likely to
become less common towards the end of the century. It is also important to note that many of the projected
changes in the freshwater areas are lower in magnitude than those observed following alteration of habitat for
human uses. Thus, there is potential to mitigate against change by actions to restore or enhance habitat.

Climate Change Risk Assessment
Climate Change Vulnerability Assessment
Given the changes outlined in the previous section, we assessed the risk to long term viability of populations
using a framework developed by Crozier et al. (2019) and modified for this region. The assessment evaluated the
sensitivity, adaptive capacity, and exposure of plan populations to climate and ocean change using an expert
panel approach. The assessment is currently ongoing (assessment materials are available at the RSP website).
Species Distribution Analysis
ODFW has counts of juvenile steelhead, coho salmon, and cutthroat trout from 1,500 snorkel surveys conducted
over many years and locations. We used a combination of the count data and habitat predictors that vary in
space and time to develop species abundance-distribution models. The models will be used to identify current
locations where habitat conditions support high juvenile densities and/or a high probability of species
occurrence, and predict how those locations may change in the future. We are currently comparing multiple
models with different hypothesized habitat drivers to one another using standard quantitative techniques.
Modeling results will be used to predict species- and population-specific changes in the distribution and
abundance of juvenile fish under climate change scenarios. Examples of the predictor variables used in the
models are available at the RSP website.
Combined Risk Assessment
The results of the Climate Vulnerability Assessment and Species Distribution-abundance analyses will be
integrated to provide a final assessment of the risk to end of century viability for each population in the absence
of management actions (Table 5).
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Table 5. Summary table showing: current status; climate change impact indexa; the results of the Species Abundance-Distribution models and the Climate
Vulnerability Assessment; a final risk assessment score for each populationb.

SMU

Stratum

Coastal
WINTER
STEELHEAD
Rogue
SUMMER
STEELHEAD

Rogue
Coastal

COHO
SALMON

Interior
Rogue

Coastal
CUTTHROAT
TROUT
Rogue

Population
Elk
Euchre
Hunter
Pistol
Chetco
Winchuck
Lower Rogue
Illinois
Middle Rogue/Applegate
Upper Rogue
Middle Rogue/Applegate
Upper Rogue
Elk
Illinois
Middle Rogue/Applegate
Upper Rogue
Elk
Euchre
Hunter
Pistol
Chetco
Winchuck
Lower Rogue
Illinois
Middle Rogue/Applegate
Upper Rogue

CURRENT
SMU
STATUS

StrongGuarded

Sensitive
SensitiveCritical

StrongGuarded

Climate Change Impact Index

Climate Change Impact
Evaluation

Water
Quality
2
2
1
3
3
3
3
2
3
2
2
3
2
2
3

Water
Quantity
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Spatial
Structure
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

Vulnerability
Assessment
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

2
2
2
2
3
3
3
3
2
3
2

3

4

3
3
3
3
3
3
3
3
3
3

2
2
2
2
2
2
2
2
1
1

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
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Marine
4
4
4
4
4
4
3
3
3
3
3
3
4
4
4

Climate Change Risk
Population
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

Stratum

TBD

TBD

TBD
TBD
TBD

TBD

TBD
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a) The Climate Change impact index is scored on a 1-4 scale. 1=low impact, 2= moderate impact, 3= high impact, 4=very high impact. Impact is assessed
based on the magnitude and spatial extent of change expected within the distribution of each population. For the marine scoring, the impact score is 4
based on expected changes in the ocean. This scored was reduced for cutthroat trout that are predominately or fully resident and for steelhead
populations that have half pounder life histories and/or significant resident populations that can serve as buffers during poor ocean conditions.
b) The final risk score integrates the results of the vulnerability assessment and Species Distribution-Abundance Models.
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Limiting Factors
Table 6. Limiting factors affecting populations in the winter steelhead (StW), summer steelhead (StS), coho salmon(CO), and cutthroat trout (CCT) SMUs. “❶” indicates a
primary limiting factor, believed to contribute significantly to the gap between current and desired status. “②” indicates a secondary limiting factor, believed to contribute to a
lesser degree to the gap between current and desired status. “?” indicates a potential limiting factor which requires additional information or assessment. Indicated limiting
factors apply to all species that occur in a basin/population area unless otherwise noted. Other limiting factors may affect populations within the SMUs, but primary and
secondary limiting factors warrant priority to close the gap. Additional information about limiting factors can be found in Table 7 below.
Coastal Stratum
Management
Category

Limiting Factor

Elk

Euchre

Hunter

Pistol

Chetco

Winchuck

Lower
Rogue

Rogue Stratum
Middle Rogue
Illinois
& Applegate

Upper
Rogue

Hat. Fish: Gen. Introgr.
Direct
Management

?

?
?

?

?

?

?

②

?

?
?

❶

❶

❶

❶

②

②

❶

❶

Hatchery Fish: Pred.
Hatchery Fish: Comp.

?(CO)

Fishing / Harvest
Pred.: Non-Nat. Fish
Predation: Avian
Predation: Other
Other Species

②(StW, CCT)

Comp.: Non-Nat. Fish
Hybridiz.: Non-Nat. Fish
Food Source
Disease
Passage

Habitat Access

Water Quality

Water Quantity
Instream Physical
Habitat

Diversion
Peripheral Connection

②

②

②

②

②

②

Temperature

②

②

❶

②

②

②

②

❶

Toxic Pollutants

?

②

Sedimentation
Other: Estuary

②

②

②

②

②

②

Low

❶

❶

❶

❶

❶

❶

②

?

?

?

?

?

?

?
?

Flashy / High
Structure / Complexity

②(CO)

Gravel

30

?(Bear Cr, CO)
②

❶

❶

❶

?

?
?

?
?
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Table 7. Description of potential limiting factors. Limiting factors are biological, physical, or chemical conditions
altered to such an extent by anthropogenic (i.e., human-related) activities that they currently constrain
population growth of naturally-produced fish. Note that climate effects act through limiting factors (e.g.,
drought will affect water quantity and water temperature).
Category
Direct Management
Hatchery Fish: Genetic Introgression
Hatchery Fish: Predation
Hatchery Fish: Competition
Fishing / Harvest
Other Species
Predation: Non-Native Fish
Predation: Avian
Predation: Other
Competition: Non-Native Fish
Hybridization: Non-Native Fish
Food Source
Disease
Habitat Access
Passage
Diversion
Peripheral Connection
Water Quality
Temperature
Toxic Pollutants
Sedimentation
Other
Water Quantity
Low
Flashy / High
Instream Physical Habitat
Structure / Complexity
Gravel

Description
inter-breeding with hatchery fish resulting in reduced population fitness,
reproductive success, or productivity
consumption by hatchery fish
interaction with hatchery fish for a limited environmental resource (e.g., food,
refuge, spawning gravel)
reduction in spawners through removal (intentional or not), as well as influence
on population demographics or diversity through selective pressure on potential
spawners
consumption by non-native fish
consumption by birds
consumption by other animals
interaction with non-native fish for a limited environmental resource (i.e., food,
refuge)
inter-breeding with non-native fish resulting in reduced population fitness,
reproductive success, or productivity
availability of appropriate food, including prey, for metabolic maintenance and
growth
pathological condition resulting from infection
injury or impaired access to stream, river, or lake habitat due to partial or
complete barriers
injury or egress from stream, river, or lake habitat due to water flowing out of
streams, rivers, or lakes
impaired access to natural off-channel (peripheral) habitat such as wetlands, sidechannels, and floodplains
temperature that is not conducive to fulfilling life cycle needs or survival
toxins or contaminants in the water column or sediment
sediment suspension (i.e., turbidity) and deposition that affects egg incubation,
food source production, feeding, or other survival needs
other physical, chemical, or biological water characteristics that affect condition
or survival (e.g., dissolved oxygen, pH)
timing, duration, or magnitude of low flows or water levels that interfere with life
cycle needs
timing, duration, or magnitude of high flows or water levels that interfere with life
cycle needs
minimal structure and complexity of physical habitat within the bed and banks of
the stream channel (e.g., large wood, boulders, beaver dams, and sinuosity
affecting the composition of pools, riffles, and glides)
stream channel substrate not conducive to spawning
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Habitat Management Strategies and Actions
This plan fully recognizes differences in habitat protection and restoration needs for coastal watersheds (Elk R,
Euchre Cr, Hunter Cr, Lower Rogue R, Pistol R, Chetco R, Winchuck R) compared to watersheds in the interior
Rogue basin (Illinois, Middle Rogue/Applegate, and Upper Rogue population areas). These differences are due to
intrinsic factors (climate, geology, landforms, etc.) and the extent of development in the interior Rogue
(population size, urban and rural development, dams and other fish passage barriers, water withdrawals, etc.)
relative to coastal watersheds.

Over-Arching ODFW Habitat Management Strategies
1. Identify watersheds that will be key to supporting plan populations in the future, and focus habitat
protection and restoration activities8 towards these watersheds.
2. Primarily focus habitat restoration activities in Interior Rogue watersheds (Illinois, Middle
Rogue/Applegate, and Upper Rogue population areas) and prioritize actions that address primary and
secondary limiting factors.
3. Coordinate with and advise other agencies, local governments, and other regulatory entities consistent with
ODFW’s mission, policies, and laws in order to ensure that habitat protection processes and outcomes are
providing a benefit to native fish, with a focus on priority watersheds, stream reaches, and actions.
4. Work with habitat restoration partners to complete projects addressing primary and secondary limiting
factors identified in the plan and actions identified in Coho Strategic Action Plans. Update watershed
assessments as necessary.
5. Lead the implementation of actions to adapt to climate change.
6. Encourage citizen involvement to help implement habitat protection and restoration actions.
7. Promote beavers and beaver-related pond habitat to increase water quantity and stream complexity,
primarily through riparian restoration and helping landowners learn to live with beaver impacts.

In this document, protection activities are generally considered to be those that reduce or eliminate potential impacts to
maintain existing fish habitat, either on a voluntarily or regulatory basis. Restoration activities are those that improve
existing fish habitat, primarily on a voluntary basis.
8
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Habitat Management Actions 9
Table 8 below lists proposed management actions to address limiting factors identified in Table 6 above. Management actions are listed under the
limiting factor they are primarily intended to address, but many actions address multiple limiting factors. Management actions that are equally
important for multiple limiting factors are noted with an asterisk in the table below and listed under multiple categories.
Table 8. Proposed Management Actions.

1. Habitat Access – Passage
Proposed Actions

Population Areas

Species

All

All

Illinois
Mid Rogue/Applegate
Upper Rogue

All

1.3. Work with interested community members to install and maintain temporary structures to improve passage at
barriers in urban areas.

Mid Rogue/Applegate
Upper Rogue

All

1.4. Develop a metric of barrier-impacted stream miles and associated loss in fish production, and report on
improvements over time.

Illinois
Mid Rogue/Applegate
Upper Rogue

All

1.5. Develop outreach material and training on proper culvert construction for installers and the general public.

Illinois
Mid Rogue/Applegate
Upper Rogue

All

Proposed Actions

Population Areas

Species

2.1. Continue coordination and outreach to install screens at unscreened diversions, with focus on priority watersheds
and priority opportunities.

Illinois
Mid Rogue/Applegate
Upper Rogue

All

1.1. Work with habitat restoration partners to remove priority passage barriers for adult and juvenile fish.
• Utilize ODFW Statewide Fish Passage Priority List and Rogue basin priority list (see Action 1.2)
• Utilize statewide programmatic agreements to improve passage at ODOT barriers and to improve high priority barriers off
of the state highway system

1.2. Maintain and regularly update a list of priority barriers for restoration of fish passage in the Rogue basin.
• Focus on priority watersheds
• Prioritize barriers that maximize fish-producing habitat and complete previous work in a stream reach
• Identify lower priority barriers with low cost of removal or that can be packaged with higher priority barriers

2. Habitat Access – Diversion

9

ODFW is responsible for conducting these actions or coordinating with others to implement them; responsibilities of partners are to be determined.
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2.2. Conduct outreach on diversion damboard placement in spring that can affect upstream migration of adult
steelhead and Pacific lamprey.

Mid Rogue/Applegate
Upper Rogue

Winter
Steelhead

Proposed Actions

Population Areas

Species

3.1. *Promote riparian protection through public outreach and coordination with entities with regulatory authority.

All

All

3.2. Continue to comment on fill/removal permits that could negatively affect stream structure, function, and
floodplain connectivity.

All

All

3.3. Work with partners to conduct general outreach on the importance of large woody debris in maintaining
connectivity with off channel habitats through instream structure.

All

All

3.4. Work with restoration partners to re-connect side channels and increase floodplain connectivity in mainstem
rivers at specific priority sites.

All

All

Proposed Actions

Population Areas

Species

4.1. *Promote riparian protection through public outreach and coordination with entities with regulatory authority.

All

All

All

All

4.3. *Work with agencies and organizations to purchase or temporarily lease water rights from willing sellers to place
instream, with focus on priority watersheds and priority opportunities.

All

All

4.4. Continue to comment on water right permits that will negatively affect water temperature and, where applicable,
direct mitigation to high priority areas.

All

All

4.5. Work with partners to identify and map cold-water refugia tribs to help prioritize protection and restoration.

All

All

3. Habitat Access – Peripheral Connection

4. Water Quality – Temperature

4.2. *Work with restoration practitioners to increase the scope and efficacy of riparian restoration, with focus on
priority watersheds.
• Prioritize streams where intact riparian habitat from forested reaches can continue down toward the valley bottom
• Encourage riparian restoration practitioners to focus efforts once planting starts on a stream and continue working with all
willing landowners before leaving the area (maximize restoration “patches”)
• Promote use of tools that prioritize planting locations based on shade/water temperature reduction potential
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4.6. Work with DEQ on Water Quality Trading to direct projects to high priority areas/tributaries and away from
mainstem rivers.

Illinois
Upper Rogue
Mid Rogue/Applegate

All

4.7. Work with the city of Grants Pass and partners on a pilot project exploring the use of treated wastewater for land
application and/or groundwater injection to produce cold water input to the Rogue River.

Mid Rogue/Applegate

All

Proposed Actions

Population Areas

Species

5.1. Recommend NOAA investigate the prevalence of copper and pesticides in the Bear Creek watershed.

Upper Rogue
(Bear Cr)

Coho

Population Areas

Species

Mid Rogue/Applegate
Upper Rogue

All

6.2. Explore options for a multiagency pilot project to clean up excessive sediment from Vannoy and Lathrop creeks.

Mid Rogue/Applegate

All

6.3. Work with City of Gold Beach and Curry County on outreach to landowners concerning riparian vegetation
ordinances and reducing exposed soils and fill along the banks.

Hunter

All

Proposed Actions

Population Areas

Species

7.1. Work with agencies with regulatory authority and project proponents to protect estuaries from bank armoring and
filling.

All

All

7.2. Support land acquisition along estuaries that would protect floodplain connectivity and promote water quality.

All

All

Chetco

All

5. Water Quality – Toxic Pollutants

6. Water Quality – Sedimentation
Proposed Actions

6.1. Work with partners to implement best management practices that reduce sediment sources in watersheds where
decomposed granite (DG) is dominant.
• Support BLM efforts to minimize road miles in DG-dominated watersheds
• Recommend caution with fuels reduction in watersheds with DG to minimize chronic input.

7. Water Quality – Other: Estuaries

7.3. Conduct outreach about water quality in the Chetco River estuary.
• Outreach to promote best management practices around the commercial and recreational boat basin
• Support water conservation measures for the City of Brookings
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8. Water Quantity – Low
Proposed Actions

Population Areas

Species

8.1. *Work with agencies and organizations to purchase or temporarily lease water rights from willing sellers to place
instream, with focus on priority watersheds and priority opportunities.

All

All

All

All

8.3. Continue to comment on water right permits that will negatively affect water quantity and, where applicable,
direct mitigation to high priority watersheds.

All

All

8.3. Identify areas that have no water available to meet biological targets and recommend to OWRD they be removed
from appropriation, or applicants be made aware upfront of the need for mitigation.

All

All

All

All

All

All

8.6. Work with forest interests to evaluate ways to increase summer flows through forest management.

All

All

8.7. Promote citizen science in water quantity and quality monitoring.

All

All

8.8. Recommend the USACE update the fill season rule curves at reservoirs in the Rogue Watershed to increase
capacity for flow augmentation with an emphasis on drought years.

Upper Rogue
Mid Rogue/Applegate

All

8.2. Conduct outreach on purchase and lease opportunities to water rights holders, with focus on priority watersheds
and priority opportunities.
• Use the Little Applegate Stream Habitat Enhancement Project (LASHEP) as an example to promote the benefits associated
with placing some water rights instream

8.4. Promote beavers and beaver-related pond habitat to increase water quantity and instream habitat.
• Conduct outreach with landowners on “living with beavers”
• Prioritize habitat- and co-existence- based solutions over beaver relocation; consider beaver needs in riparian
management
• Initiate “Beaver Emphasis Areas” in Elk Cr (Upper Rogue), Evans Cr (Mid Rogue/Applegate), and Deer Cr (Illinois)

8.5. Support water conservation and efficiency outreach and implementation efforts that benefit fish habitat.
• Efficiency improvements for irrigation water delivery and conveyance, with the transfer of saved water instream
• Xeriscaping in urban areas and new housing developments
• Public outreach on voluntary water conservation efforts, particularly during droughts
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8.9. Coordinate with the USACE to ensure that Applegate Reservoir is managed to meet its fishery obligation, including
flow augmentation in summer to benefit juvenile Coho salmon and steelhead that rear in mainstem reaches of the Mid Rogue/Applegate
Applegate.

All

8.10. Continue to explore opportunities to protect and enhance ambient spring-fed streamflow in Big Butte Creek.

All

8.11. Work with OWRD to monitor groundwater use in the Rogue basin for effects on streamflow.
8.12. Work with irrigators on site-specific projects to improve streamflow and reduce fish entrainment.
8.13. Work with irrigation districts and partners to explore options to minimize risk for fish from rapid drops in flow in
streams used to convey summer irrigation releases, and potentially adapt releases to improve conditions for fish.

Upper Rogue
Illinois
Mid Rogue/Applegate
Upper Rogue
Illinois
Mid Rogue/Applegate
Upper Rogue

All
All

Mid Rogue/Applegate
Upper Rogue

All

Population Areas

Species

All

All

Proposed Actions

Population Areas

Species

10.1. *Promote riparian protection through public outreach and coordination with entities with regulatory authority.

All

All

10.2. *Work with restoration practitioners to increase the scope and efficacy of riparian restoration.

All

All

10.3. Recommend that large wood projects use trees that meet ODFW size criteria rather than engineered logjams or
undersized wood installed in riverbanks, wherever possible.

Illinois
Mid Rogue/Applegate
Upper Rogue

All

9. Water Quantity – High/Flashy
Proposed Actions

9.1. Implement tactics for reducing risk of fish mortality or displacement from flashy/high flows.
• Comment on fill/removal projects that could exacerbate effects of flashy/high flows
• Support onsite stormwater management for new development, but outside of riparian setback
• Recommend against reductions in riparian setback with new development to minimize risk of flood and erosion damage
• Recommend programs to allow large wood to remain in streams where possible, including changes to urban “stream
cleaning” programs where applicable.
• Improve passage into tributaries of streams subject to flashy flows (e.g. Jumpoff Joe Cr, Bear Cr)

10. Instream Physical Habitat – Structure/Complexity
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10.4. Implement actions to increase habitat structure/complexity identified in the Elk River Strategic Action Plan for
Coho Salmon Recovery.

Elk

Coho

10.5. Encourage planting Ponderosa pine where needed for riparian diversity and a future source of long lasting large
woody debris.

Mid Rogue/Applegate
Upper Rogue

All

10.6. Work with Marine Board deputies and river users to identify areas where large woody debris can remain in rivers,
and not be removed as navigation hazards.

Mid Rogue/Applegate
Upper Rogue
Chetco

All

Upper Rogue
(Elk Cr)

All

Upper Rogue
(Big Butte Cr)

All

10.7. Support continued restoration in Elk Cr (also addresses Habitat Access-Peripheral Connection).
• Large wood placement
• Dike removal
• Restoration of floodplain connectivity
• Planting of Ponderosa pine and black oak in the publicly owned valley bottom

10.8. Continue placement of spawning gravel, large wood, and boulders in Big Butte Creek.

38

DRAFT – Pre-Decisional – For Discussion Purposes Only!
RSP Habitat Work Group: Management Concepts for Consideration
September 29-30, 2020

Other Management Strategies and Actions (MSAs)
ODFW has worked with Rogue and South Coast Stratum Stakeholder Teams to develop a set of proposed MSAs
for management categories listed in Table 9 below. Additional details are available at the RSP website.
MSAs outlined in Table 9 address a range of conservation and management needs identified by ODFW and
Stakeholders. Research and Monitoring MSAs are intended to reduce uncertainty about the status of SMUs and
component populations, monitor the effectiveness of plan implementation, and inform adaptive management.
MSAs outlined in Table 9 address some secondary or potential limiting factors, but all primary and most
secondary limiting factors will be addressed by Habitat MSAs developed with input from the Habitat Work
Group.
Table 9.
Management Category
I. Other Species

MSA Topics/Sections
•
•
•
•
•

Rogue Bay Sea Lion Hazing
Pinniped Research
Avian Predation
Non-Native Fish Monitoring and Removal
Science Approach to Assessing Predator Impact and Management Options

II. Hatcheries

•
•
•
•

Establish Hatchery Management Targets and Limits
Chetco Winter Steelhead Acclimation
Minimizing Risk From Rogue Mitigation Production
Rogue Community Involvement Projects

III. Fishing

•

Winter Steelhead

•
•
•

Coho Salmon
Summer Steelhead
Cutthroat Trout

IV. Research and Monitoring

•
•

Proposed Research and Monitoring – South Coast Stratum
Proposed Research and Monitoring – Rogue Stratum

V. Outreach/Enforcement

•
•
•
•
•
•
•
•

Angler Stewardship
Distribution of Fish Management Information to Public
Improve Data Collection from ODFW’s Electronic Licensing System
Continue Outreach to Enlist Public Help with Enforcement
Coordinate with OSP on Enforcement Expectations or Targets
Habitat Protection and Restoration Outreach
Rogue-South Coast Angler Survey
Plan Implementation Reporting and Review

VI. Facilities

•
•
•
•

Hatchery Infrastructure Improvements
Expand Port of Gold Beach Fish Cleaning Station Carcass Program
Angler Access and Opportunity
Infrastructure for Research and Monitoring
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