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Effects of channel and riparian restoration on Effects of channel and riparian restoration on 
salmonidsalmonid populations and habitat in the Little Hoko populations and habitat in the Little Hoko 

River, WashingtonRiver, Washington

(How much restoration is enoughHow much restoration is enough?)

Michael McHenry
Mel Elofson

Martin Liermann

Location SlideLocation Slide
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Land Use HistoryLand Use History

HomesteadsHomesteads
LoggingLogging
ChannelizationChannelization/Wood /Wood 
Removal Removal 
Unrestricted Grazing Unrestricted Grazing 
Washington State Washington State 
Parks PurchaseParks Purchase (1993)

Limiting Factors DeterminationLimiting Factors Determination

Habitat SurveysHabitat Surveys--19921992
TemperatureTemperature
Pool HabitatPool Habitat
LWDLWD
Channel IncisionChannel Incision
Eroding BanksEroding Banks
Riparian ForestRiparian Forest
Spawning HabitatSpawning Habitat
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Restoration Plan GoalRestoration Plan Goal

Use restoration to Use restoration to 
accelerate natural accelerate natural 
recovery so that recovery so that 
habitat forming habitat forming 
processes are processes are 
maintainedmaintained

Restoration Treatments (1994Restoration Treatments (1994--1998)1998)

Control/Remove Control/Remove 
CattleCattle
Riparian ReforestationRiparian Reforestation
Restructure ChannelRestructure Channel
Road AbandonmentRoad Abandonment
OffOff--Channel Channel 
DevelopmentDevelopment
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Developing a Monitoring Strategy Developing a Monitoring Strategy 

Fish ResponseFish ResponseBiologicalBiological

Increase LWD LevelsIncrease LWD LevelsChannel ComplexityChannel Complexity

Treat Incision/Bank ErosionTreat Incision/Bank ErosionReconnect FloodplainReconnect Floodplain

Grow Mature ForestGrow Mature ForestRiparian ForestRiparian Forest

Grazing/TemperatureGrazing/TemperatureRemove StressorsRemove Stressors

What/HowWhat/HowObjectivesObjectives

Monitoring ParametersMonitoring Parameters

AnnuallyAnnuallyFence WeirFence WeirSmoltsSmolts

AnnuallyAnnuallyEscapementEscapementAdultsAdults

5 year intervals5 year intervalsPlotsPlotsRiparianRiparian

2 year intervals2 year intervalsWolmanWolmanPebblesPebbles

2 year intervals2 year intervalsSurveySurveyCrossCross--SectionsSections

2 year intervals2 year intervalsAmbient Ambient 
MonitoringMonitoring

HabitatHabitat

AnnuallyAnnuallyThermographsThermographsTemperatureTemperature
WhenHowWhat
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Monitoring ChallengesMonitoring Challenges

Limited PreLimited Pre--project project 
Data Data 
Monitoring Monitoring ““ChasesChases””
RestorationRestoration
BeforeBefore--After DesignAfter Design
$$

Removing Stressors Removing Stressors ––Part 1Part 1

Cattle Restricted Cattle Restricted 
(1994(1994--1998) & 1998) & 
Removed (1998)Removed (1998)
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Riparian MonitoringRiparian Monitoring

Fixed Radius PlotsFixed Radius Plots
0.2 acre0.2 acre
17 Plots (RM 0.217 Plots (RM 0.2--2.5)2.5)
7 years following 7 years following 
initial plantingsinitial plantings

Riparian ResponseRiparian Response
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Riparian ResponseRiparian Response

Conifers free to Conifers free to 
grow in 5 yearsgrow in 5 years
~20~20--3030’’ in 12 yearsin 12 years
Minor damageMinor damage
Pasture exotics Pasture exotics 
prevalentprevalent
Functional?Functional?

GeomorphologyGeomorphology
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Increasing Channel ComplexityIncreasing Channel Complexity

LWD/CW
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Channel Complexity Channel Complexity -- Habitat ResponseHabitat Response

Changes in Pool Area 
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Channel ComplexityChannel Complexity--Habitat ResponseHabitat Response

Width to Depth Ratio
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Habitat ResponseHabitat Response--Segment 1Segment 1
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Habitat ResponseHabitat Response--Segment 3Segment 3
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Habitat Response SummaryHabitat Response Summary

Response Rapid Response Rapid 
~2~2--5 years5 years
Response Variable Response Variable 
by Geomorphologyby Geomorphology
Treatments Treatments 
Functional over Functional over 
TimeTime
1999 Flood of 1999 Flood of 
RecordRecord

Flood of RecordFlood of Record
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Floodplain ReconnectionFloodplain Reconnection
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Floodplain Reconnection

Biological Monitoring Biological Monitoring -- CohoCoho

R 2 = 0.3713
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Biological MonitoringBiological Monitoring-- ChumChum

R2 = 0.5659
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Biological Monitoring Biological Monitoring -- ChinookChinook

R2 = 0.0137

0

5

10

15

20

25

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

R
ed

ds
/M

ile



16

Biological Monitoring Biological Monitoring -- SteelheadSteelhead

R2 = 0.0009

0
10

20
30

40
50

60
70

80
90

100

19
85

19
87

19
89

19
91

19
93

19
95

19
97

19
99

20
01

20
03

20
05

Es
tim

at
ed

 E
sc

ap
em

en
t

Biological Monitoring Biological Monitoring -- SmoltsSmolts

R2 = 0.4132
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Restoration ScorecardRestoration Scorecard

??Biological ResponseBiological Response

YesYesChannel ComplexityChannel Complexity

NoNoReconnect FloodplainReconnect Floodplain

Established but not Established but not 
FunctionalFunctional

Riparian ForestRiparian Forest

YesYesRemove StressorsRemove Stressors

OutcomeOutcomeObjectiveObjective

ConclusionsConclusions
Habitat restoration efforts in combination with Habitat restoration efforts in combination with 
natural recovery can rapidly improve stream natural recovery can rapidly improve stream 
habitat conditions.habitat conditions.
Restoration efforts focused on treating channel Restoration efforts focused on treating channel 
incision must be dramatically scaled up.incision must be dramatically scaled up.
Fish population responses  are difficult to Fish population responses  are difficult to 
measure, expensive and require patience.measure, expensive and require patience.
–– Limitations in study design!Limitations in study design!
–– Other limiting factors?Other limiting factors?
–– Lag in response?Lag in response?
–– Restoration incomplete?Restoration incomplete?
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