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+ Probability of movement
¢ Accumulations

¢+ OSU Streamwood

¢ Conclusion
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¢ E=SheC

+ Those that experience |




+ Prediction of wood volumes at the network
scale due to various land management

schemes

+ Accelerated habitat recovery through LWD
placement in streams




functlonlng

* Prediction of Wood volumes throughout
network takes into account large floods,
landslides, forest cutting practices, roads,

stream order, etc.

+ Has resulted in a lot of positive changes In
land management policy:
+ 40m buffer zone
+ Road removal
+ Bridge alteration/removal




+ If low v
persistent |
network, we may choos
Increase those numbers
quickly through stream
restoration

¢+ Why?

+ Response time of fish is shorter
than that of forest

+ We may loose fish and other life
from stream if low wood levels
remain for too long




+ Restoration |
at a smaller scale

¢ |Isolated low wood volume section of a
Sstream




¢

ODNOIY - S | )
investment and A

liability demands
that we impose
stasis upon

Installed LWD
wood

*This one got away




+ With adc

now stable LW | accl more
wood and complexify the stream habitat
more than those that leave the reach (of
course!ll)

+ So now, within the restoration scale, we want
to know under what conditions LWD’s move
the least and.accumulate the most
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of same processes &
¢ Floods, stream order, wood




Floods/landslides

Annual peak flow

Stream order

Channel width

Wood volume per
stream length

Each log: Length,
diameter, volume,
root wad, zonation,
structure type




+ Enviro
yaflows, - .. .channel width
+ Wood characteristics greatly expanded upon:

*

(roots attached or not)
Position in stream

2

¢ (more detailed measure

* Now we consider ” as important
and need to quantify It.




¢ A lOoC

Ch&g@d Its position by g
10m

* Why?

¢+ In QC report, structures that moved 10m
or less are cited as still serving their
iIntended function




_ Habitat Functioning
* A NS
of habitat restoration

+* \We assume that LWD'’s that don’'t move

and accumulate the most contribute
best to habitat functioning

4




B
L

predict annual move and
+ boulder type and size, rapld or caI m stretch

Determine which of the measured factors of the
restoration reach scale most dictate likelihood of wood
movement.

3.) Investigate correlation between number of key pieces
(length >= chan width) and accumulation.

See whether the Streamwood model can accurately
predict probability of wood movement in Quartz Creek.




for salmonid habitat
+ Reestablish diverse stepped channel

profile
¢ Increase fish habitat diversity
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* OQverz

+ Install an LWD “backbone” to catch smaller
wood and retain sediment




whether particular logs will move

+ Understand which factors are most
significant in causing movement

+ 3 Models
* Linear Regression
+ | ogistic Regression
+ Bayesian Belief Network




+ \WWe know the location along a 1 km reach
at each year

+ Know attributes of each log, peak flow for
each year

+ Treat each log separately every year
* End up with 33,000 (log,year) pairs
* Predict probability of movement per year




+ If we want to predict movement over a
period of several years, to get the

probability in year n, we can use a
geometric distribution. P(n) = (1-p)"p

¢+ To predict movement over years 1 to n,
use P(1) + P(2) + ... + P(n)




¢ One C

*
L~ o y

» Define movement as having moved >10
meters in a year

+ Treat movement as a binary variable
¢ Let movement be a function of several
parameters

¢+ | ength, Diameter, Volume, Root Wad, Flow,
Zonation




¢ Zone 2 - In Bankfull channel

* /Zone 3 - Above active channel

¢ Zone 4 - Qutside active channel
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- Our models output a probability of
movement, not a 'yes' or ‘no’

- To predict whether a log will move, we
choose a threshold k. If the model gives
a probability p > k, we predict
movement.




¢+ Maximum from logistic model is 0.43
¢ Maximum from linear model is 0.32

+ We get the best accuracy by just predicting O for
every log. There is no threshold that gives better
accuracy.




Accuracy
)
Precision
¢ Of logs that we predicted to move, how many actually did move?
* True Positives / (True Positives + False Positives)
Recall
¢ Of the logs that did move, how many did we predict?

* True Positives / (True Positives + False Negatives)
F-Score/F-Measure

+ Average of precision and recall. We weight them equally.
¢ 2 * (precision * recall) / (precision + recall)




Precision Recall F-Score Accurac

Always Predict 0 |undefined

Random Guessing |0.13

Linear 0.16

Logistic 0.17




Our models

+ Better than random guessing, but nc / gOC
Do we need to consider other parameters to create any mode/
that predicts well on a yearly basis?

+ We think so!
Can we predict probability of movement accurately over a
longer time scale with our model?

+ We think so!

¢ Geometric distribution

+ |f our model gives probability of movement of 0.15 for one year,
probability of movement within 10 years would be about 0.65




rameter | Diameter | PeakFiow | Length | Zonation | Volume | RootWad |
' |-13092 12238 | -9.936 m—
*—mmm#

es for Linear Model
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Installed Structures
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Success of Structures:

Accumulation




Logs Arriving in Full Channel Log Jam Structures
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Logs Leaving Full Channel Log Jam Structures
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Number of Key Pieces in Full Channel Log Jam Structures
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Logs Arriving in Full Channel Log Jam Structures
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number of logs

number of logs

Logs Arriving in Lateral Deflector Structures
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Logs Arriving at Lateral V-Shaped Structures

Logs Leaving Lateral V-Shaped Structures
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* Forest model

* Tree recruitment, growth, mortality, harvest

¢ Stream model

¢ Log recruitment, breakage, movement,
decomposition




¢ Flow (recurrence interval in years)

* Piece length to bankfull width ratio
* Proportion of piece outside channel
+ Number of key pieces




Mack Creek Chance of Wood Movement
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Quartz Creek Chance of Wood Movement
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Quartz Creek Chance of Wood Movement
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Wood Volumes Across the Reach
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Key Pieces Along the Reach
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B
L

predict annual move and
+ boulder type and size, rapld or caI m stretch

Determine which of the measured factors of the
restoration reach scale most dictate likelihood of wood
movement.

3.) Investigate correlation between number of key pieces
(length >= chan width) and accumulation.

See whether the Streamwood model can accurately
predict probability of wood movement in Quartz Creek.
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+ Got | gooo ._-; Ng PONC

¢ Took nice long walks

¢ | earned of stuffi!!!
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