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Presenter Notes
Presentation Notes
Thank you all for your interest in the Loss and Salvage Predictor tool on SacPAS. This is one of the decision support tools that we host and maintain.


Loss and Salvage C e F By

« Sacramento River juvenile winter-run Chinook Salmon and Steelhead

« Entrainment into pumping facilities in the Sacramento - San Joaquin Delta
Federal Central Valley Project (Jones Pumping Plant)
State Water Project (Harvey O. Banks Pumping Plant)

« Salvage: counts of fish salvaged from pumping facilities;

collected and released near Delta exit

« Loss: estimates of fish that died, based on counts of salvaged fish,

incl. estimated survival parameters and other assumptions (Kimmerer 2008)


Presenter Notes
Presentation Notes
I’ll briefly orient you to the scope of the model. It pertains to Sacramento River juvenile winter-run Chinook Salmon and Steelhead that can become entrained into one of the two pumping facilities at the southern end of the Delta (the Central Valley Project (CVP) and the State Water Project (SWP). Many juvenile fish are salvaged before they enter the pumping facilities and are returned to the Delta, but loss of fish, estimated from the salvage counts, is more important for regulatory compliance purposes. For example, Reclamation and DWR avoid exceeding annual loss of winter-run Chinook Salmon to a limit of 0.5% of the JPE  for the year.
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Presenter Notes
Presentation Notes
There are 4 places where this fits into SacPAS. A stand-alone Loss and Salvage Predictor which I will focus on today, and additional loss assessments that are organized for the needs of the Delta Actions Team.


Data & Alerts Workgroups & Teams  + Tools & Models  ~ Explore in Depth

Home / Tools & Models

Loss and Salvage Predictor

For model details and calibration methods see Tillorson et al. (2022)

Tillorsan MD, Hassrick ], Collins AL, Corey P. 2022. Machine Learning Forecasts to Reduce Risk of Entrainment Loss of Endangered Salmonids at Large-

I I l I le CO n tro I S Scale Water Diversions in the Sacramento-5an Joaquin Delta, California. San Francisco Estuary and Wartershed Science.

httpsi//doi.orgf10.15447/sfews.2022v20iss2art3

® Most Recent

Loss and Salvage Predictor Online Tool

This taol provides a graphical interface to predictive loss and salvage of endangered winter-run

H Unavailable dates silently adjusted. : va
IS p ay controis Chinook Salmon and Steelhead at the CVP and SWP pumping facilities at the southern end of the

Select Graphic Scaling Sacramento-San Jaaquin Delta, based on the madel by Tillotson et al. (2022).

® Historical Data Loss and Salvage are related terms for the disposition of juvenile fish at the pumping facilities,
© Annual Limits Salvage refers to fish that are removed from exported water and eventually released back to the
Delta (for more details, see Fish Salvage in State Warter Project and Central Valley Project, CA
‘Open Data). Loss refers to fish that are entrained in the exported water, but not salvaged and are
therefore lost due to mertality. Salvaged fish are identified by their species and age to calculate
loss (for more details, see Chinook Salmon Loss Estimation for Skinner Delta Fish Protective
intercnin Facility and Tracy Fish Collection Facility, 7/9/2018). For monitoring purposes, loss is important for

regulatery compliance so recent calibratiens of the process are based on predicting loss.
Steelhzad (December-March)

Whether predicting loss, or alternatively salvage, realtime forecasts are depicted over the water

year (WY), which begins October 1. The juvenile migration season here is typically from December

erine 150 1o mid-June. A prediction for the wesk is made with weekly agzregated environmental conditions

and the prior week's abservations. Also available is the following week's prediction, which is made
wiith the current week's observations and projected environmental conditions for the following
Select Calibration week.

| There are three variations of shis. [continue reading..] @ |

Loss for both species

Cal | b rat| on d ata (e{0) ntro I S ® All data, WY: 2000-2025

© Non-0 filkered, WY: 2009-2025

© Water Years: 2009-2020
O Water Years: 1999-2019

Steelhead salvage & sum limits

O Water Years: 2009-2020
O Water Years: 1993-2019

Data Sources

Data sources for data used in Predictions
Water Temperature at Mallard Island: Water temperature in °F converted to °C at [ Mallard Island, CDECG:MAL (metadata page)
Precipitation: Incremental Precipitation in inches at(*7 Stockton Fire Station, CDEC:SFS (metadata page)
OMR flows: Sum of Tidally Filkered Discharge in CFS at USGS locations [ Middle River and 7 Old River at Bacon Island
Sacramenta Flows: Flow, River Discharge value in CFS at [ Freeport, CDEC:FET (metadata page)
DCC Gate Status from USBR, Central Valley Office, 7 & Delta Cross Channel Operations
San Joaquin River Flow: Flow, River Discharge value in CFS at &7 Vernalis, COEC:VNS (metadata page)
Exports: Sum of daily discharge pumping values in CFS at [ Harvey O. Banks Pumping Plant, CDECHRO (metadata page) and [ Tracy Pumping
Plant, COEC:TRP (metadata page)
Salvage and Loss estimares calculated by SacPAS.
» [ [¥ Chinook Salmon Loss Estimation for Skinner Delta Fish Protective Facility and Tracy Fish Collection Facility, 7/9/2018, COFW
= SacPAS Salvage and Loss Metadata
= SacPAS Salvage and Loss Detail query



Presenter Notes
Presentation Notes
This is the Loss and Salvage opening page. There are three essential controls. 
First, for Time: either a projection of current data, or a hindcast for a specific historical date. 
Second, for graphic controls scaled by historical timing or take limits typed into the control area.
Third, the calibration data set.


Time controls

Display controls

Calibration data controls

/

Data & Alerts  ~

Home / Tools & Models

Loss and Salvage Predictor

Workgroups & Teams

- Tools & Models  ~

Explore in Depth

For model details and calibration methods see Tillorson et al. (2022)

Tillorsan MD, Hassrick ], Collins AL, Corey P. 2022. Machine Learning Forecasts to Reduce Risk of Entrainment Loss of Endangered Salmonids at Large-

Scale Water Diversions in the Sacramento-5an Joaquin Delta, California. San Francisco Estuary and Wartershed Science.
httpsi//doi.orgf10.15447/sfews.2022v20iss2art3

Select Week Date

® Most Recent

Unavailable dates silently adjusted.

Select Graphic Scaling

® Historical Data
© Annual Limits

Winter Chin

Steslnesd (December-March)

April-June 15th)

Select Calibration

Loss for both species

® All data, WY: 2009-2025

O Non-0 filtered, WY: 2009-2025

© Water Years: 2009-2020

O Water Years: 1999-2019
Steelhead salvage & sum limits

O Water Years: 2009-2020
O Water Years: 1993-2019

Data Sources

Data sources for data used in Predictions

Loss and Salvage Predictor Online Tool

This tool provides a graphical interface to predictive loss and salvage of endangered winter-run
Chinaek Salmen and Steclhead st the CVP and SWP pumping facilities ot the southemn end of the
Sacrsmento-San Joaquin Delta, based on the mode! by Tillotson et al. (2022)

Loss and Salvage are related terms for the disposition of juvenile fish at the pumping facilities
Salvage refers to fish that are removed from exported water and eventuslly released back to the
Delta (for more details, see Fish Salvage in State Warter Project and Central Valley Project, CA
‘Open Data). Loss refers to fish that are entrained in the exported water, but not salvaged and are
therefore lost due to mertality. Salvaged fish are identified by their species and age to calculate
loss (for more details, see Chinook Salmon Loss Estimation for Skinner Delta Fish Protective
Facility and Tracy Fish Collection Facility, 7/9/2018). For monitoring purposes, loss is important for
regulatery compliance so recent calibratiens of the process are based on predicting loss.

Whether predicting loss, or alternatively salvage, realtime forecasts are depicted over the water
year (WY), which begins October 1. The juvenile migration season here is typically from December
o mid-June. A prediction for the week is made with weskly agaregated environmental conditions
and the prior week's abservations. Also available is the following week's prediction, which is made
wiith the current week's observations and projected environmental conditions for the following
wieek.

| There are three variations of shis. [continue reading..] @ |

= VWater Temperature at Mallard Island: Water temperature in °F converted to °C at [ Mallard Island, CDEG:MAL (metadata page)

Plant, CDEC:TRP (metadats page)

Precipitation: Incremental Precipitation in inches at(*7 Stockton Fire Station, CDEC:SFS (metadata page)

OMR flows: Sum of Tidally Filkered Discharge in CFS at USGS locations [ Middle River and 7 Old River at Bacon Island

Sacramenta Flows: Flow, River Discharge value in CFS at [ Freeport, CDEC:FET (metadata page)

DCC Gate Status from USBR, Central Valley Office, 7 & Delta Cross Channel Operations

San Joaquin River Flow: Flow, River Discharge value in CFS at &7 Vernalis, COEC:VNS (metadata page)

Exports: Sum of daily discharge pumping values in CFS at [7 Harvey O. Banks Pumping Plant, CDECHRO (metadata page) and 7 Tracy Pumping

Salvage and Loss estimates calculsted by SacPAS.

= [ [¥ Chinook Salmen Loss Estimation for Skinner Delta Fish Protective Facility and Tracy Fish Collection Facility, 7/9/2018, COFW

= SacPAS Salvage and Loss Metadata
= SacPAS Salvage and Loss Detail query

1. The "Maost Recent” run, which uses current environmental cenditions for the current
week's farecast of loss/salvage and projects those conditions one week inta the future for
the next week's forecast of loss.

2. A historical run, which depicts abserved environmental conditions and observed
loss/salvage.

3. A hindcast of a historical year that was not included in the selected calibration data set.

There are several model calibrations to choose from:

Loss for both species

= All data, WY 2009-2025: Version 3, the current model calibration, and the default, includes
all data available in these water years.

= Non-0 filtered data, WY 2009-2025: Version 3, is an alternative model calibration and
includes all data excepr for the days with 0 counts of fish.

= WY 2009-2020: Version 2 model calibration predicting loss for both winter-run and
steelhead.

= WY 1999-2019: Version 1 madel calibration predicting loss for both winter-run and
steelhead

Steelhead salvage & sum limits
= WY 2009-2020: Version 2 model calibration predicting loss for winter-run and salvage for
steelhead
= WY 1999-2019: Version 1 model calibration predicting loss for winter-run and salvage for
steelhead

Ower the years, management practices have changed and data (e.g., OMR flow) may have
missing historical values. Users may want to select the calibration that reflects years of mare
current operations and more complete envirenmental data. Clder calibrations are still made
available in case users want to access these. Additionally, although loss is always compured for
winter-run Chinook salmon, the user may select the legacy management target: "salvage" for
Steelhead.

Environmental variables used for prediction include weekly averages of Old and Middle River
flow (OMR), combined CVP and SWP exports, San Joaquin River flow at Vernalis, Sacramento

River flow at Freeport, and water temperature at Mallard Island, as well as cumulative rainfall
(inches) aver the Delta area and the Delta Cross Channel gate status. The default calibration ("

data, WY: 2009-2025") uses the 7-day sum of precipitation for consistency with the one week
aggregation of all the other variables, whereas previous calibration used a 5-day sum. The
changes in results are negligible and the 7-day sum of precipitation is mere aligned in temporal
resolution with the other weekly variables.

Results from the Loss and Salvage Predictor tool for historical years draw from existing model
calibration runs for each spedies. Thus, historical results will be the same point estimates and
confidence bounds in the query outputs. This is different from the outputs in Track-a-Cohort,
where each time the maodel is rerun with near-real-time data, the values for historical point
estimates and confidence bounds will differ due to randomization in the randomForest R function,
bur are statistically equivalent.

Graphics include: Observations for the current water year (small circles). The forecast window
(green triangle) with high, median and low projections {short lines). The historical accumulated
take (grey line) and 95% confidence bounds on the observed cumulative fraction of the total for
the week (grey area).

Version Release History

Version 3: recalibration using data from 2009-2025, including improved QCed OMR data. For
consistency, the "All data, WY 2009-2025" data set is also used in the Track-a-Cohart prediction
of Weekly Loss of Juveniles in the Delta. Released 2026-10-20

Version 2: recalibration using only data from 2009-2020, reflecting years of more current
operations and more complere environmental data. Released in 2021-Jan.

Version 1: ariginal release of the tool in 2020-Jun with calibration provided by Michael Tillotson
(personal communication).
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Presenter Notes
Presentation Notes
There are a lot more details available when “continue reading” in the middle of the page is selected and will be shown in-line, but depicted to the right here. 


Versions:
V3
V3
V2
V1

Calibration data controls

Loss for both species

@ All data, WY: 2009-2025
O Non-0 filtered, WY: 2009-2025
O Water Years: 2009-2020
O Water Years: 1999-2019

Steelhead salvage & sum limits

O Water Years: 2009-2020
O Water Years: 1999-2019

D,

Data & Alerts Workgroups & Teams

Home / Tools & Models

Loss and Salvage Predictor

- Tools & Models  ~ Explore in Depth

For model details and calibration methods see Tillorson et al. (2022)

Tillorsan MD, Hassrick ], Collins AL, Corey P. 2022. Machine Learning Forecasts to Reduce Risk of Entrainment Loss of Endangered Salmonids at Large-

Scale Water Diversions in the Sacramento-5an Joaquin Delta, California. San Francisco Estuary and Wartershed Science.
httpsi//doi.orgf10.15447/sfews.2022v20iss2art3

Select Week Date

® Most Recent

Unavailable dates silently adjusted.

Select Graphic Scaling

® Historical Data
© Annual Limits

Winter Chin

Steslhead (December-March)

April-June 15th)

\Sele(t Calibration

Loss and Salvage Predictor Online Tool

This tool provides a graphical interface to predictive loss and salvage of endangered winter-run
Chinaek Salmen and Steclhead st the CVP and SWP pumping facilities ot the southemn end of the
Sacrsmento-San Joaquin Delta, based on the mode! by Tillotson et al. (2022)

Loss and Salvage are related terms for the disposition of juvenile fish at the pumping facilities
Salvage refers to fish that are removed from exported water and eventuslly released back to the
Delta (for more details, see Fish Salvage in State Warter Project and Central Valley Project, CA
‘Open Data). Loss refers to fish that are entrained in the exported water, but not salvaged and are
therefore lost due to mertality. Salvaged fish are identified by their species and age to calculate
loss (for more details, see Chinook Salmon Loss Estimation for Skinner Delta Fish Protective
Facility and Tracy Fish Collection Facility, 7/9/2018). For monitoring purposes, loss is important for
regulatery compliance so recent calibratiens of the process are based on predicting loss.

Whether predicting loss, or alternatively salvage, realtime forecasts are depicted over the water
year (WY), which begins October 1. The juvenile migration season here is typically from December
o mid-June. A prediction for the week is made with weskly agaregated environmental conditions
and the prior week's abservations. Also available is the following week's prediction, which is made
wiith the current week's observations and projected environmental conditions for the following
wieek.

Loss for both species

® All data, WY: 2000-2025
© Non-0 filkered, WY: 2009-2025
© Water Years: 2009-2020
O Water Years: 1999-2019

Steelhead salvage & sum limits

O Water Years: 2009-2020
O Water Years: 1993-2019

a sources

ata sources for data used in Predictions

| There are three variations of shis. [continue reading..] @ |

Water Temperature at Mallard Island: Water temperature in °F converted to °C at [ Mallard Island, CDECG:MAL (metadata page)

Precipitation: Incremental Precipitation in inches at(*7 Stockton Fire Station, CDEC:SFS (metadata page)

OMR flows: Sum of Tidally Filkered Discharge in CFS at USGS locations [ Middle River and 7 Old River at Bacon Island

Sacramenta Flows: Flow, River Discharge value in CFS at [ Freeport, CDEC:FET (metadata page)

DCC Gate Status from USBR, Central Valley Office, 7 & Delta Cross Channel Operations

San Joaquin River Flow: Flow, River Discharge value in CFS at &7 Vernalis, COEC:VNS (metadata page)

Exports: Sum of daily discharge pumping values in CFS at [ Harvey O. Banks Pumping Plant, CDECHRO (metadata page) and [ Tracy Pumping

Plant, CDEC:TRP (metadats page)

Salvage and Loss estimates calculsted by SacPAS.
= [ [ Chinook Salmon Loss Estimation for Skinner Delta Fish Protective Facility and Tracy Fish Collection Facility, 7/9/2018, COFW

= SacPAS Salvage and Loss Metadata
= SacPAS Salvage and Loss Detail query



Presenter Notes
Presentation Notes
There are several calibration selections. The default is recommended because it represents data from the current operational regime since 2009. It uses QC-ed data for OMR and is the same data set now used in the updated calibration of the Track-a-Cohort outputs. The second calibration “non-0 filtered” offers an alternative where the calibration data set included only non-0 loss weeks. The version 2 calibrations began with the 2009 operational regime but only include data through 2020, and the version 1 calibrations were the original calibrations provided by personal communication from Mike Tillotson in 2020. Salvage options are available for V1 and V2 but deprecated.
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Loss and Salvage Predictor

For madel devails and calibration methods see Tiloson e al. (2022).
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Presenter Notes
Presentation Notes
When controls are set and Run is pressed: the overview text is replaced with graphical and tabular results, which we will explore in more detail.


Loss & Salvage model (Tillotson et al. 2022)

e OQOutputs: Weekly predictions of Chinook

SAN FRANCISCO
ESTURRY&WATERSHED & Steelhead loss at the combined
e pumping facilities

RESEARCH

Machine Learning Forecasts to Reduce Risk
of Entrainment Loss of Endangered Salmonids
at Large-Scale Water Diversions in the
Sacramento-San Joaquin Delta, California

Michae! D. Tillotson™, Jason Hassrick?, Alison L. Collins®, Corey Phillis®


Presenter Notes
Presentation Notes
A little background is required. The Tillotson et al. 2022 model is the quantitative engine behind the loss and salvage predictor. It generates weekly predictions of Chinook & Steelhead loss at the combined pumping facilities through a modeling framework called a quantile regression forest (QRF).


Loss & Salvage model (Tillotson et al. 2022)

e OQOutputs: Weekly predictions of Chinook
SAN FRANCISCO .
ESTUARY & WATERSHED & Steelhead loss at the combined
e pumping facilities

e Method: Machine Learning using a
Quantile Regression Forest (QRF)

RESEARCH

Machine Learning Forecasts to Reduce Risk
of Entrainment Loss of Endangered Salmonids
at Large-Scale Water Diversions in the
Sacramento-San Joaquin Delta, California

Michae! D. Tillotson™, Jason Hassrick?, Alison L. Collins®, Corey Phillis®


Presenter Notes
Presentation Notes
The QRF is a machine learning technique well suited to certain types of data analyses especially when mechanistic relationships are not established.


Loss & Salvage model

SAN FRANCISCO
ESTUARY & WATERSHED

RESEARCH

Machine Learning Forecasts to Reduce Risk
of Entrainment Loss of Endangered Salmonids
at Large-Scale Water Diversions in the
Sacramento-San Joaquin Delta, California

Michae! D. Tillotson™, Jason Hassrick?, Alison L. Collins®, Corey Phillis®

(Tillotson et al. 2022)

e Method: Machine Learning using a
Quantile Regression Forest (QRF)

A non-parametric method to make probabilistic
predictions.

Explanatory variables:
« predictors are hypothesized to be meaningful to
the response

Assumptions:

» historical data used for the training data set are
representative of the forecast period

» future “behaves” like the past

Limitations:
* no physical nor biological mechanisms in model

Not needed for QRF to be predictive 10


Presenter Notes
Presentation Notes
In brief, it is a non-parametric method to make probabilistic predictions of entrainment loss using explanatory variables as predictors. All QRF models rely on representative historical data and assume that the future will be like the past. Although there are no explicit physical nor biological mechanisms they are not required for QRF models to be predictive.


Loss & Salvage model (Tillotson et al. 2022)

SAN FRANCISCO
ESTUARY & WATERSHED

RESEARCH

Machine Learning Forecasts to Reduce Risk
of Entrainment Loss of Endangered Salmonids
at Large-Scale Water Diversions in the
Sacramento-San Joaquin Delta, California

Michae! D. Tillotson™, Jason Hassrick?, Alison L. Collins®, Corey Phillis®

Outputs: Weekly predictions of Chinook
& Steelhead loss at the combined
pumping facilities

Method: Machine Learning using
Quantile Regression Forests

Inputs: historical observations of loss,
environmental conditions, operations

11


Presenter Notes
Presentation Notes
So back to the model. The Inputs, or predictors are the same as Tillotson’s.


Loss & Salvage model (Tillotson et al. 2022)

SAN FRANCISCO
ESTUARY &WATERSHED

o - e |nputs: historical observations of loss,

environmental conditions, operations
RESEARCH
e Previous week loss

Machine Learning Forecasts to Reduce Risk * Week of the water year
of Entrainment Loss of Endangered Salmonids * Old & Middle River flow (OMR)
at Large-Scale Water Diversions in the * Sacramento River flow

e San Joaquin River flow

e Exports from CVP and SWP combined
e DCC status (open/close)

e Temperature Mallard Island

e Precipitation at Stockton Fire Station

Sacramento-San Joaquin Delta, California

Michae! D. Tillotson™, Jason Hassrick?, Alison L. Collins®, Corey Phillis®
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Presenter Notes
Presentation Notes
They are listed here, color-coded to gently draw distinctions. The timeseries of previous week’s loss and the week-of-water-year are in black and will be emphasized below. The flow components are in green, and the other environmental predictors are maroon. 
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Presenter Notes
Presentation Notes
This map illustrates the sources of these data. 
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Presenter Notes
Presentation Notes
Loss occurs at the two pumping facilities shown at the bottom of the map. 
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Presenter Notes
Presentation Notes
Exports here and the three other flow sources are shown in green. 
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Presenter Notes
Presentation Notes
The other environmental predictors are in maroon circles.


Data and
Results
Summary

17 years
2009 - 2025

884 weeks

weeks with fish

During weeks with fish:
Mean # of fish per week
Median # of fish per week

Max # of fish per week

DCC gate closed

R? of predicted vs. observed

Tillotson! R2

Winter-run

21%

91
19
980

98%

0.51
0.44

Steelhead
34%

74
26
779

89%

0.62
0.60

'From a cross-validation analysis 1


Presenter Notes
Presentation Notes
Out of the entire year, winter-run have a more compact arrival time-frame than the steelhead but with occasionally very large numbers up to 50x the median passage value. For most of the passage season of both runs, the DCC gate is closed.
Does the model have good predictive skill? If we examine only the point predictions with the observed loss, then the latest calibrations result in slightly better predictions than Tillotson’s.  I attribute this nominal improvement to having the calibration data set overlap with the operational regime begun in 2009 stipulated by the BiOP.


Results

Predicted vs
Observed

(2009-2025 data)
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Presenter Notes
Presentation Notes
Here are the predicted and observed loss over the 17 years as counts on the left and a log scale on the right.


Predictor

Previous week loss for Steelhead &
winter-run Chinook

Week of the water year

Old & Middle River flow

Sacramento River flow

San Joaquin River flow

Exports from CVP and SWP combined
DCC status (open/close)
Temperature Mallard Island
Precipitation at Stockton Fire Station

Abbreviation

steelhead.pw
wy.week
OMR

SAC

SIR

export

DCC
temp.mal
precip

winter.pw
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Presenter Notes
Presentation Notes
A QRF model keeps track of the predictors and their importance for predicting the response. Here, I have re-listed the predictors on the left, and provided a mnemonic abbreviation on the right to help us interpret their importance.


Importance: “The increase in Mean Squared Error if that predictor is
randomly permuted during the calibration”

Steelhead Winter-run Chinook
secheadow [ e
wy.week [ wy.week [N
ovz G temp.mal - |
temp.mal ovr [
export — export [
pcc N e e
s < Il
I precip I
precip

o
o
o
w
i
o

0.0 25 5.0 75 9.0

 Importance (%IncMSE) Importance (%IncMSE)


Presenter Notes
Presentation Notes
This is a summary of each predictor and how important it is for the two runs.  The previous week’s loss and the week are at the top for both runs. The other predictors are listed in descending order of importance. However, the reality of this as a data-based model must be emphasized. At face value, it looks like the DCC gate status is not very important. However, recall that almost all weeks with loss are also weeks when the gate is closed, so open-gate conditions are rare and don’t often contribute to the response. Another predictor to emphasize is the precipitation. It made sense to explore this initially because it could potentially generate very large volumes of water. However, for both steelhead and winter-run, precipitation has a trivial importance at best.


Marginal Plots
Previous week loss

Sensitivity of predicted loss to
range of previous week loss.

Shaded area is the 80%
prediction interval around
the median line.

Other predictors:
week 25

DCC closed
set to average

Predicted Winter Run Loss

Predicted Steelhead Loss
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Presenter Notes
Presentation Notes
Another perspective on the week-to-week loss is to examine marginal plots. These are hypothetical scenarios generated by varying only the previous week’s loss and holding the other predictors at their mean values, except the DCC gate which is set as ‘closed’, and the week of the year set to 25, near the middle of the migration season. The confidence bounds increase with the predicted loss in both cases and plateau after a loss near 500 for both winter-run and steelhead. There are very few weeks with large losses like this and the data-based model does not extrapolate.


Cumulative Loss
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100

Steelhead Loss Water Year: 2026 & WY.week 23

— 0.75

— 0.25

1-Dec

1-Feb

Date

1-Apr

1-Jun

Historical seasonal rate

—0— (Observed Loss
——  Median Predicted
Low-High Predicted

Historical rates
Historical 95% CI

Example hindcast:

2026 March 8
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Presenter Notes
Presentation Notes
Now let’s examine outputs displayed on the Loss & Salvage Predictor page. In this image, the blue line with circles are the data. The yellow arrow points to the observed cumulative loss of 203 steelhead for week 23. The green area are the projected model-based, 90% confidence intervals for the loss in weeks 23 and 24, and the median prediction line is overplotted by the observations. Week 23 was based on all the week 22 inputs. Then in turn, week 24 is the projection forward using the observed loss and the current environmental predictors.
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Presenter Notes
Presentation Notes
These are outputs over one week intervals in 2025. Note that each graph scales to accommodate the prediction ranges but the predictions advance with each week and are replaced by observations. In some weeks, the prediction bounds are very large, but by the end of 2025 the final observed loss was 158 winter-run, well below the annual, JPE-base take limit of 494.



Loss & Salvage Tool Results

Results with calibration: Loss for both species, water years 2009-2025

Wint Wint Wint Wint
Steelhead |Steelhead |Steelhead 'E‘ er l!‘ er IP er Winter Steelhead If‘ er
Water . . . Chinook Chinook Chinook Steelhead . . Chinook
wy Predicted |Predicted |Predicted ) ) ) Chinook |Cumulative .
Year Predicted |Predicted |Predicted |Observed Cumulative
Week | loss, 90% | loss, loss, 90% Observed |Observed
(WY) cL Medi Cl High loss, 90% loss, loss, 90% loss | , Observed
ow edian i 0ss 0ss
& Cl Low Median Cl High loss
2025 21 11 55 120 0 17 23 56 18 159 57
2025 |22 11 50 106 0 5 72 50 5 209 63
Inputs for Environmental Conditions and Previous Week
Water Water ~ |omR pcc | EXpOrtsCFS, | teelhead | Vinter
wy Precipitation Sacramento Joaquin sum of . Chinook loss
Year Temperature Flows Gate ] i loss Previous i
(WY) Week oc Inches CES Flows CFS Status River Flow | Pumping Week Previous
CFs Discharge Week
2025 21 11.03 0.04 -5325.71 |71055.32 closed 1985.74 6405.71 42 0
2025 22 12.54 0 -5977.14 |57634.4 closed 1545.57 6110.14 55 17

24



Presenter Notes
Presentation Notes
All of the details for a forecast or hindcast are summarized in these tables and printed at the bottom of the Loss & Salvage Predictor page. 


Loss & Salvage Decision Support Tools on SacPAS
Workgroups & Teams: Delta Actions Team
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Presenter Notes
Presentation Notes
The Loss and Salvage predictor tool and other loss assessments are inter-related. 


Loss & Salvage Decision Support Tools on SacPAS

Tools & Models

Loss & Salvage Predictor
with User Interface

Workgroups & Teams: Delta Actions Team
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Presenter Notes
Presentation Notes
The Loss and Salvage predictor tool we have just explored.



Loss & Salvage Decision Support Tools on SacPAS

Tools & Models Workgroups & Teams: Delta Actions Team

Loss & Salvage Predictor Track-a-Cohort

with User Interface Juveniles in Delta
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Tools & Models Juveniles in Delta v Predicted Weekly Loss - Tillotson et al. (2022)
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Presenter Notes
Presentation Notes
The predictor tool and T-a-C are related because they both use the exact same input data for calibration. However, the Track-a-Cohort outputs are somewhat different than the Loss and Salvage predictor outputs. First, the T-a-C outputs are completely stochastic, resulting in predictions that are made daily but with point predictions varying as the season progresses. Second, the T-a-C method can not make hindcasts nor offer user-generated prediction scenarios.
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& SacPAS e Loss Prediction and Trajectories
oxnaer Tock wodets - o Predicted Weekly Loss The following figures display the current loss predictor model outputs for winter-run Chinook
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salmon and steelhead.
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A I T Figure 7: Estimates of winter-run Chinook loss generated by Loss and Salvage Predictor tool.
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Presenter Notes
Presentation Notes
The Loss and Salvage predictor outputs are propagated to the Real Time Assessment page.
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Dwamde . wedgwpiTens . Tokaesr - . Predicted Weekly Loss The following figures display the current loss predictor model outputs for winter-run Chinook
JovenlesinRer >
salmon and steelhead.
fome [ Tocks & Modsl: Juvenilesinelta ¥ Predicted Weekly Loss - Tillotson et a. (2022)
Species: Natural Wintorun Chinook
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e User input of customized data sets
e User input of scenarios data

e Predictions for next week or historical .


Presenter Notes
Presentation Notes
The Loss and Salvage predictor is the most flexible in terms of scenario generation
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Loss & Salvage Predictor
with User Interface

forme / Tools & Models

Loss for both spe

Workgroups & Team:

Juveniles in River

Juveniles in Delta v

Predicted Weekly Loss

Predicted Weekly Loss - Tillotson et al. (2022)
‘Species: Natural Winter-tun Chinook
27

San Joaquin (CFS), and water temperature at Mallard Island (°C)

Loss Prediction and Trajectories

The following figures display the current loss predictor model outputs for winter-run Chinook

salmon and steelhead.

Loss and Salvage Predicror soageTenng Water Year: 20
For mode devsi an calbadion methos see Taowan & s 202, Juvenle production Winter Run Loss 2026-06-16 Water Year: 2026 & WY.week 37
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e User input of customized data sets
e User input of scenarios data
e Predictions for next week or historical

Predicted weekly loss
automatically generated

daily (Figure and Table) .


Presenter Notes
Presentation Notes
The Track-a-Cohort page predicts weekly loss automatically and is updated with daily data.
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Loss Prediction and Trajectories
Predicted Weekly Loss The following figures display the current loss predictor model outputs for winter-run Chinook
salmon and steelhead.
e [ Tasls i bodels Predicted Weekly Loss - Tillotson et a. (2022)
Species: Natural Wintorun Chinook
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e Observed and predicted
weekly loss automatically
generated for weekly
assessments

e User input of customized data sets L
e User input of scenarios data
e Predictions for next week or historical

Predicted weekly loss
automatically generated

daily (Figure and Table) y


Presenter Notes
Presentation Notes
For Real time assessment, observed and predicted loss are automatically generated and reported.
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Loss Prediction and Trajectories
Predicted Weekly Loss The following figures display the current loss predictor model outputs for winter-run Chinook
salmon and steelhead.
e [ Tasls i bodels Predicted Weekly Loss - Tillotson et a. (2022)
Species: Natural Wintorun Chinook
Loss and Salvage Predictor Water Vear: 2027
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e Observed and predicted
weekly loss automatically
generated for weekly
assessments

e User input of customized data sets L
e User input of scenarios data
e Predictions for next week or historical

Predicted weekly loss
automatically generated

daily (Figure and Table) .


Presenter Notes
Presentation Notes
The Loss and Salvage Predictor Tool can be used to explore scenarios.



Loss & Salvage Decision Support Tools on SacPAS

Predict next week with
optional user-controlled

scenarios of the predictors

Select Week Date

® Most Recent - \
02026 v [Mar v |8 ¢ |

Unavailable dates silently adjusted.

Select Graphic Scaling

(® Historical Data
() Annual Limits

Explore how changes in environmental conditions will affect predictions

WY Week: 3

OMRsum -6604 | Exports|5696 © | SRFlow 11202 & | SJRFlow 1133

Water Temp °C|19.9 <C ‘ Precipin.|0 S

DCC Gate Closed () Open ®

o [

Results

~
w
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Presenter Notes
Presentation Notes
When “Most Recent” is selected the model generates the weekly prediction and projects forward to the following week with current environmental conditions. Here, those values are placed in menus so that a future condition can be generated and evaluated. Select values for one or more predictors of interest and click Run to see what happens!


Loss & Salvage Decision Support Tools on SacPAS

Workgroups & Teams: Delta Actions Team

Supporting Data and Visualizations -- Current conditions and fishes

= Chinook and steelhead
= Includes data for Winter Chinook, Spring Chinook, and steelhead in juvenile monitoring datasets and Salvage database, and monitoring of
current conditions. Updated daily.

WY2026 Week 39 Predicted Steelhead Loss
with Current Conditions and OMRI Scenarios
Cumulative Loss through previous week: 265
18 0[0,17]

16

14 01[0,13]

12 01[0,11]

10

0[0,4] 0[0,4]

Median Steelhead Predicted Loss

-6250 OMRI -5000 OMRI -3500 OMRI -2363 OMRI -2000 OMRI

OMRI scenarios: Current Conditions

Iz Current Conditions Median Predicted Weekly Loss with 90% ClI
CEZEE OMRI Scenarios Median Predicted Weekly Loss with 90% CI

Loss Predictions generated from Tillotson et al. (2022) as implemented by SacPAS
www.cbr.washington.edu/sacramento/ 30 Jun 2026 10:05:04 PDT 34


Presenter Notes
Presentation Notes
Finally, there are some outputs relevant to OMR scenarios for the Delta Action Team. The OMRI is an index of OMR that can be used as a predictable surrogate for OMR. The comparison of predicted steelhead loss across these scenarios is shown for week 39 of last water year (2026). The prediction for the weekly conditions is shown in blue.


Loss & Salvage Predictor Tool

Questions?
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Presenter Notes
Presentation Notes
Thank you for your interest in the Loss and Salvage Predictor. I am happy to answer any questions as time allows and would certainly welcome any follow-up through email exchange or conversation. Happy Modeling!
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