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Presenter Notes
Presentation Notes
Although I am presenting on some of this work, the work includes many other folks.  Acknowledge co-authors and Lilly presenting. 




Three presentations to cover three major tools for the 
Delta Actions Team (DAT)

1) Track-a-Cohort (daily)
2) Real-Time Assessments (weekly)
3) Annual Brood Year Assessment Indicators (annually)

Overview and walkthrough for awareness of tools.
Additional details about some of the metrics and
outputs in later presentations

Presenter Notes
Presentation Notes
This presentation is trio of presentations, covering three major tools for the Delta Actions Team. The three major online tools on SacPAS are: Track-a-Cohort, which is updated daily, Real-Time Assessments which is updated weekly and for management meetings, and Annual Brood Year Assessment Indicators, which obviously occurs annually. 

We we be covering a lot slides, a lot of screenshots, and it is meant to provide an overview and walkthrough for your awareness of these tools. Some of the metrics and outputs will be covered in more detail in presentations later in the data. But again, this is overview is meant for your awareness, let you know what exists so that you can look at these tools in more depth at a later time, if of interest. 



Presenter Notes
Presentation Notes
Here is the SacPAS landing page, with the Workgroups & Teams MegaMenu open. You can see under the Delta Actions Team, there are these three major online tools. 



Track-a-Cohort

Presenter Notes
Presentation Notes
For Track-a-Cohort…



Track-a-Cohort

Purpose:
Track a cohort in-season through the life stages 
with real-time data in context of historical data

Presenter Notes
Presentation Notes
Its purpose is to help track a cohort in-season through the life stages with real-time (or near-real-time data) in context of historical data. 



Presenter Notes
Presentation Notes
You can access Track-a-Cohort here from the MegaMenu here…



Presenter Notes
Presentation Notes
You’ll come to the landing page where you see two tabs: one for Winter-run and one for Steelhead. And as you can see in the Table of Contents, we’re moving through the life stages through the different habitats, from juveniles in the river, to juveniles in the delta, to adults in the ocean, and then adults back to the river. 



Presenter Notes
Presentation Notes
The first plot is one similar to what Susannah shared during her presentation of the migration timing of juveniles (unmarked, not mark-corrected) at RBDD. These density plots show that the run is not a smooth distribution of fish migrating downstream past RBDD, but there is intermittent passage. Still the percentiles are shown below the density distributions for easier comparison across the years. On the right is a plot to give a sense of the run size. 



Presenter Notes
Presentation Notes
Here is a similar plot but for juveniles caught in the Chipps Island Trawls. 



Presenter Notes
Presentation Notes
Perhaps what may be easier to see at a glance is this table of Today Percent, that includes several locations: RBDD, Tisdale, Knights Landing, Sac Trawl (Sherwood), Chipps Island and Salvage. The percentages show the average percentage of the run that has passed each of these locations in historical years, as well as the range. 




Presenter Notes
Presentation Notes
This visualization of Current Catch is another way to see the data than the table. So, on ”this day” (here the screenshot was taken on Oct 20), you can see the catch in blue and what remains for the annual total in orange. You can see that most of the winter-run on this day are more upstream in the system at RBDD, and that through the season you’ll start to see them passing at more downstream locations, at Knights Landing, in the Sacramento Trails and then in the Chipps Island Trawls. 

There is are a prediction of the total run for the current year, shown in green. This is based on the catch thus far and extrapolating, based on the average and range of percentage of the run that has passed on this day in historical years.



Presenter Notes
Presentation Notes
Now with juveniles in the Delta, we have similar density plots of run timing. 



Presenter Notes
Presentation Notes
Here with have the official JPE estimates from the JPE letters. 



STARS: 

Survival
Travel Time 
And 
Routing 
Simulation

(Hance et al. 2022, 
Perry et al. 2018)

Presenter Notes
Presentation Notes
We have the apparent survivals in recent years and the current year in the thick black line for winter-run for all routes in the Delta combined. These estimates are from the STARS model. 



Presenter Notes
Presentation Notes
This is the apparent survival for the interior delta route



Presenter Notes
Presentation Notes
And the probability of going through the interior Delta route. 

As well, you can access the GitHub repo, interactive plots of these estimates, and the STARS model Shiny app from these buttons. 



Presenter Notes
Presentation Notes
The next several plots relate to loss. 

Here we have the percent loss. The data used to identify the run is with genetics data (light blue) and with length-at-date (dark blue) criteria. 



Presenter Notes
Presentation Notes
This plot is now showing the percent cumulative loss in each your through the season. 



Presenter Notes
Presentation Notes
Here, instead of percentages, we have the total loss. 



Presenter Notes
Presentation Notes
This plot is showing the cumulative loss, based on length-at-date data. The plots on the left are for years predating the 2009 Biological Opinion, and the plots on the right are for years 2009 to present and relevant to the more current BiOps. The top plots have the years in orange that are Below Normal, Dry, or Critical (based on Hydrological Classification Index), and the bottom plots have the years in blue that are Above Normal and Wet



Presenter Notes
Presentation Notes
Here we have daily loss and Export at CVP/SWT. The plots are sparse because we are early in the season. But these would populate daily with data as the season progresses. 



Presenter Notes
Presentation Notes
Similar we have loss shown here, again sparse because we are early in the water year. 



Presenter Notes
Presentation Notes
This plot now also shows the historical average and range of loss. 



Presenter Notes
Presentation Notes
This plot shows the weekly prediction based on the Tillotson et al. (2022) model. Nick will be presenting on the Loss & Salvage Predictor tool toward the end of the day and so you’ll hear more details about this. 



Presenter Notes
Presentation Notes
As well, here are the data and prediction in a table. 

You can access the code and the SacPAS Loss & Salvage Predictor tool from these buttons. 



Presenter Notes
Presentation Notes
With adults in the ocean, we have the plot of Smolt-to-Adult Ratio based on coded wire tage data for winter-run from Livingston Stone National Fish Hatchery. 



Presenter Notes
Presentation Notes
From the Pacific Fishery Management Council report, we have Table II-2 that reports the 3-year mean abundance, abundance forecast, and impact rates. At the bottom of this table you’ll see the footnotes that provides more details about these estimates. 

For example….

a/ Year: is when age-3 SRWC are exposed to the ocean fisheries

b/ 2012-2017: abundance-based control rule, where abundance defined as most recent 3-year geometric mean of abundance
c/ since 2018, forecast defined as age-3 escapement in absence of fisheries. Forecasts were made using LCM through 2023, then through Gaussian Process model. 



Presenter Notes
Presentation Notes
Then for adults in the river, we have the escapement from GrandTab. The blue bars represent the annual estimates and the orange points represent the 15-year mean. This is for all Winter-run. 



Presenter Notes
Presentation Notes
And this last plot is for all Hatchery Winter-run. 



Also available for Sacramento River 
Steelhead

Presenter Notes
Presentation Notes
Similarly, there are similar plots and tables for Steelhead. For some, there are no data/estimates for Steelhead, and winter-run is used as a surrogate. 



Track-a-Cohort

- Tracks a cohort in-season through the life stages 
with real-time (near-real-time) data in context of 
historical data

- Figures and data tables may be sparse 
because of the current time of the year for the run

Presenter Notes
Presentation Notes
As you can see, this tool helps to track a cohort in-season through the life stages with real-time (or near-real-time data) in context of historical data. 

The figures and tables may be sparse now because of the time of the year for the run. 



Real-Time Assessments



Real-Time Assessments

Purpose

• Compile data for water operations and decisions for 
species protections in one place

• Real-time assessments online to promote 
transparency and open decision making



● Old and Middle River Index (OMRI) 
provides a surrogate indicator of how 
exports influence hydrodynamics in the 
south Delta

● OMR Entrainment Management season 
is designed to reduce entrainment of 
fish in the southern Delta, or salvage at 
the facilities

1

2

3

Old and Middle River (OMR) Management 101



Old and Middle River (OMR) Management 101

● Season is October – June

Salvage data from WY2010-2023 Oct Feb Mar Aug Sept
Juveniles in delta
Observed salvage
Juveniles in delta
Observed salvage
Juveniles in delta
Observed salvage
Yearling in delta
Juveniles in delta
Yearling salvage
Juvenile salvage
Juveniles in delta
Observed salvage
Adults in delta
Larvae/Juveniles in delta
Observed salvage
Adults in delta
Larvae/Juveniles in delta
Observed salvage

Jan May JunNov Apr JulDec

Delta Smelt

Longfin Smelt

Spring Run Chinook

Steelhead

Winter Run Chinook

Fall Run Chinook

Late Fall Run Chinook

OMR Management Season

Adapted from Schreier, Mahardja, Giorgi



Assessments provide information on listed species

● During Old and Middle River (OMR) season, weekly assessments 
compile data on:
○ Fish presence and movement
○ Salvage and loss history
○ Likelihood of fish presence in the interior Delta (using flows and 

environmental surrogates)
○ Operations



Data required for assessments: Osmerids
• Abundance of different life stages
• Supplementation releases (Delta 

smelt)
• Salvage and loss

• South Delta turbidity
• Water temperature

• Particle Tracking Models
• Flows (JPF)











WY2026









Data required for assessments: Salmonids
• Winter-run Juvenile Production 

Estimate (JPE)
• Salvage and loss
• Routing and survival probability

• Water temperature (end of season)

• EcoPTM modeling
• Flows



Data required for assessments: Salmonids
• Spring-run Juvenile Production 

Estimate (JPE)
• Steelhead JPE
• Hatchery production releases
• Salvage and loss

• Water temperature (end of 
season)

• EcoPTM modeling









From the LTO







Figure from 
Track-a-Cohort



Automating Assessments
Documents for review at 
technical team meetings

Assessments (and code) 
online for public 
accessibility

[SacPAS magic happens]





















Real-Time Assessments

• Species tools pages compile data about operations 
and listed species in one place

• Assessments for hydrology, salmonids, and 
osmerids available online



Winter-run Chinook Salmon 
Annual Brood Year Assessment Indicators 
(Proposed Action, section 3.3.3)

Presenter Notes
Presentation Notes
We now come to the last tool, Annual Brood Year Assessment Indicators



Following what is in Proposed Action of LTO BA (Oct 2024)

https://www.usbr.gov/mp/nepa/includes/documentShow.php?Doc_ID=55343

Presenter Notes
Presentation Notes
This comes from following what is in the Proposed Action of the Long-Term Operations Biological Assessment, in Chapter 3 of the Proposed Action (PA). 

https://www.usbr.gov/mp/nepa/includes/documentShow.php?Doc_ID=55343


Following what is in Proposed Action of LTO BA (Oct 2024),
Section 3.3.3 

https://www.usbr.gov/mp/nepa/includes/documentShow.php?Doc_ID=55343

Presenter Notes
Presentation Notes
Here in Section 3.3.3, you can see that the purpose of these indicators is to help inform operations, risk tradeoffs relate to water temperature management, and the need to pursue increased production. 

It is focused on juveniles in the most recent Brood Year and adults from the BY 3 years ago. 

These indicators would be for the JPE SubTeam to consider. 

https://www.usbr.gov/mp/nepa/includes/documentShow.php?Doc_ID=55343


Following what is in Proposed Action of LTO BA (Oct 2024),
Section 3.3.3 

https://www.usbr.gov/mp/nepa/includes/documentShow.php?Doc_ID=55343

1

2
3

4

Presenter Notes
Presentation Notes
Looking at four of these indicators, to start out with, we have:
the temperature-dependent mortality of incubating eggs and alevin: Was TDM greater than 30%, yes or no? 
the egg-to fry survival, was it less than 20%, yes or no? 
the 25% of the historical JPE: what is that 25% estimate? 
The outyear adult escapement from the PFMC.


https://www.usbr.gov/mp/nepa/includes/documentShow.php?Doc_ID=55343


Presenter Notes
Presentation Notes
You can access the PA 333 tool from here in the Workgroups & Teams MegaMenu. 



Presenter Notes
Presentation Notes
You’ll come to a webpage that looks like this. 



Presenter Notes
Presentation Notes
Each year, by Feb 1, these indicators would be updated. You can see here the most recent year is for Juvenile Brood Year 2025 and adults from Brood Year 2022. 



Winter-run Chinook Salmon 
Annual BY Assessment 
Indicators (PA 3.3.3)

1 2
3

4

Presenter Notes
Presentation Notes
The four indicators recently mention can be see in a table at the top of the page. 



Winter-run Chinook Salmon 
Annual BY Assessment 
Indicators (PA 3.3.3)

Presenter Notes
Presentation Notes
As you scroll further town the page, you will see the data for historical years. 



Winter-run Chinook Salmon 
Annual BY Assessment 
Indicators (PA 3.3.3)

1 2
3

4

Presenter Notes
Presentation Notes
For these four indicators. 

For the 25% JPE, we weren’t sure it was based on what number of years, and so we offer it based on the 3-year mean, 10-year mean and all historical. 



Winter-run Chinook Salmon 
Annual BY Assessment 
Indicators (PA 3.3.3)

1

Presenter Notes
Presentation Notes
With regards to the TDM indicator, the table reports yes/no for the >30% criterion, …



Winter-run Chinook Salmon 
Annual BY Assessment 
Indicators (PA 3.3.3)

1 1

Presenter Notes
Presentation Notes
But you can scroll further down the page to see more detailed information. This table reports the estimates base on the Anderson model and the Martin model. 



1

Presenter Notes
Presentation Notes
Where these estimates come from, you can go to the SacPAS Fish Model, where you can run queries to get the TDM estimates, based on the Anderson et al model (meaning based on the critical thermal window that occurs for a number of days before hatching; and so stage-dependent) or based on the Martin et al model (meaning there’s no critical thermal window, but it’s occurring through the whole incubation period for eggs and alevin; and so stage-independent). 

This is a tool not related to PA 333. And so I’ll try to make these tools clear in this presentation by showing a dark blue background. The PA 333 tool is helping to consolating information from different sources into one location. 



Winter-run Chinook Salmon 
Annual BY Assessment 
Indicators (PA 3.3.3)

2

Presenter Notes
Presentation Notes
Back to the PA 333 tool page (you’ll notice the label in the top left in this presentation). 

For the ETF, similarly, you can scroll further down the webpage to see more details…



Winter-run Chinook Salmon 
Annual BY Assessment 
Indicators (PA 3.3.3)

2

Presenter Notes
Presentation Notes
Here we have the estimates for the historical years and the footnotes and references that are coming from the JPE letter. 



Presenter Notes
Presentation Notes
There is JPE letter tool, which you can access here in the Data & Alerts MegaMenu. 



Presenter Notes
Presentation Notes
You’ll see the top of the page of the JPE Letter tool … These are data (or estimates) extracted from the JPE letters. 



JPE Letter data

2

Presenter Notes
Presentation Notes
The ETF that’s on the PA 333 page is coming from this table here in the JPE letter tool. 



JPE Letter data

2

Presenter Notes
Presentation Notes
You can see that table with more details. 



Winter-run Chinook Salmon 
Annual BY Assessment 
Indicators (PA 3.3.3)

3

Presenter Notes
Presentation Notes
Back to the PA 333 page, for the 25% JPE in each year, 



Winter-run Chinook Salmon 
Annual BY Assessment 
Indicators (PA 3.3.3)

3

Presenter Notes
Presentation Notes
Once again, you can scroll further down the webpage to get more detailed estimates. 



JPE Letter data

3

Presenter Notes
Presentation Notes
And again this is coming from the JPE letter



JPE Letter data

3

Presenter Notes
Presentation Notes
And more details here on the JPE in terms of the estimates, methods, etc. 



Winter-run Chinook Salmon 
Annual BY Assessment 
Indicators (PA 3.3.3)

3

Presenter Notes
Presentation Notes
So the PA 333 tool is helping consolidate those estimates into one place, like you see here for the 25% JPE. 



Winter-run Chinook Salmon 
Annual BY Assessment 
Indicators (PA 3.3.3)

4

Presenter Notes
Presentation Notes
For the outyear adult escapement forecast, 



4

Winter-run Chinook Salmon 
Annual BY Assessment 
Indicators (PA 3.3.3)

Presenter Notes
Presentation Notes
You can scroll further down the PA 333 webpage to see Table II-2 for more information. 



Presenter Notes
Presentation Notes
The tool for PFMC harvest and impact rates can be accessed through the Data & Alerts MegaMenu. 

So as you can se PC 333 is helping to consolidate information from different sources into the same location for easier access. 



Presenter Notes
Presentation Notes
And here is the Abundance and Impact Rates table for winter-run from PFMC. 



Following what is in Proposed Action of LTO BA (Oct 2024),
Section 3.3.3 

https://www.usbr.gov/mp/nepa/includes/documentShow.php?Doc_ID=55343

1

2

3

4

Presenter Notes
Presentation Notes
So we have covered these four indicators thus far

https://www.usbr.gov/mp/nepa/includes/documentShow.php?Doc_ID=55343


Following what is in Proposed Action of LTO BA (Oct 2024),
Section 3.3.3 

https://www.usbr.gov/mp/nepa/includes/documentShow.php?Doc_ID=55343

1
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Presenter Notes
Presentation Notes
There is also the temperature compliance point, and whether it was upstream of the CCR (Clear Creek confluence) gage. 

https://www.usbr.gov/mp/nepa/includes/documentShow.php?Doc_ID=55343


Winter-run Chinook Salmon 
Annual BY Assessment 
Indicators (PA 3.3.3)

5

Presenter Notes
Presentation Notes
Here is table where you can see in each month in each year, the location and temperature of the TCP. 



Following what is in Proposed Action of LTO BA (Oct 2024),
Section 3.3.3 

https://www.usbr.gov/mp/nepa/includes/documentShow.php?Doc_ID=55343

1
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Presenter Notes
Presentation Notes
We now come to the last two indicators and these relate to population viability analysis and adverse population viability trends. 


https://www.usbr.gov/mp/nepa/includes/documentShow.php?Doc_ID=55343


Following what is in Proposed Action of LTO BA (Oct 2024),
Section 3.3.3 

https://www.usbr.gov/mp/nepa/includes/documentShow.php?Doc_ID=55343

1
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Presenter Notes
Presentation Notes
These come from the Lindley et al paper. They point out that it is important to have objective and measurable criteria for guiding recovery of ESA-listed ESUs.  ESA = Endangered Species Act. ESU = Evolutionarily Significant Units. 


https://www.usbr.gov/mp/nepa/includes/documentShow.php?Doc_ID=55343


Following what is in Proposed Action of LTO BA (Oct 2024),
Section 3.3.3 

https://www.usbr.gov/mp/nepa/includes/documentShow.php?Doc_ID=55343
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Presenter Notes
Presentation Notes
And with these criteria, it can roll up to indicator related to the High Risk of Extinction. The information for these criteria, we draw from NOAA’s 5-year status reports for winter-run Chinook. 

Extra notes: 
“The winter-run Chinook salmon ESU, in the extreme
case, is represented by a single population that
spawns outside of its historical spawning range.”

“Gerber and Hatch
(2002) found a positive relationship between the number
of well-defined biological recovery criteria and the
trend in abundance for the species. This empirical
finding supports our intuition that well-defined recovery
goals are important for recovering species.”



https://www.usbr.gov/mp/nepa/includes/documentShow.php?Doc_ID=55343


Presenter Notes
Presentation Notes
Here is the Lindley et al 2007 paper



(Lindley et al. 2007)

6

Presenter Notes
Presentation Notes
We the criteria of population size, population decline, catastrophe (rate and effect), and hatchery influence.

Extra notes: �“McElhany et al. (2000) suggested that the viability of
Pacific salmon populations should be assessed in terms
of abundance, productivity, spatial structure, and
genetic and life-history diversity.”

But the report does not provide quantitative criteria. Steve Lindley’s paper does, as we see here. 

“ESU viability is addressed
in two ways. In the first, risk-spreading is assessed by
examining how viable populations are spread among
geographically-defined regions within the ESU. In the
second, we attempt to account explicitly for the spatial
structure of the ESU and the spatial structure of various
catastrophic risks, including volcanos, wildfires, and
droughts. In the “Application to Central Valley
Salmonids” section, we apply the analyses to Central
Valley spring-run Chinook salmon (Oncorhynchus
tshawytscha), Sacramento River winter-run Chinook
salmon (O. tshawytscha), and Central Valley steelhead
(Oncorhynchus mykiss). As these methods implicitly
assume that the future will be like the recent past, we
review the likely effects of climate variation and climate
change in “Climate Variability and Change.” The
“Summary and Recommendations” section summarizes
our findings and makes some recommendations for
recovery planners.”
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6

(Lindley et al. 2007)

Presenter Notes
Presentation Notes
And there is the Extinction risk from the population viability analysis. 

You can see the high risk of extinction occurs based on whether or not there was > 20% risk of extinction within 20 years, OR if any one of the following criteria occur. 

Similarly, this is the criteria for moderate risk of extinction. 

For Low risk of extinction it would be if there was < 5% risk of extinction within 100 years OR ALL of these criteria below. 

And there are more details in the footnotes, that I can share in a later slide. 



Winter-run Chinook Salmon 
Annual BY Assessment 
Indicators (PA 3.3.3)

6

7

Presenter Notes
Presentation Notes
On the PA333 webpage on SacPAS, we have the criteria here…



Winter-run Chinook Salmon 
Annual BY Assessment 
Indicators (PA 3.3.3)

6

7

Presenter Notes
Presentation Notes
And the information from the last three 5-year status reports published. 

In the 2011 5-year status review, there was low risk. 

In the 2016 5-year status review, because there was moderate risk for population decline and for hatchery influence, then the overall extinction risk is moderate. 

In the 2024 5-year status report, because there was high risk associated with hatchery influence, then the overall extinction risk was high. 



Winter-run Chinook Salmon 
Annual BY Assessment 
Indicators (PA 3.3.3)

Presenter Notes
Presentation Notes
At the bottom of the PA 333 webpage, we quote the text from Proposed Action. 



Winter-run Chinook Salmon 
Annual BY Assessment 
Indicators (PA 3.3.3)

Presenter Notes
Presentation Notes
We also quote from the Lindley et al. paper for refence, including the footnotes. 



Winter-run Chinook Salmon 
Annual BY Assessment 
Indicators (PA 3.3.3)

Presenter Notes
Presentation Notes
As well as for Table 2 from the Lindley paper



Winter-run Chinook Salmon 
Annual BY Assessment 
Indicators (PA 3.3.3)

Presenter Notes
Presentation Notes
And the references at the very bottom of the page. 



Three major tools for the 
Delta Actions Team (DAT)

1) Track-a-Cohort
Tracking a cohort with real-time (near-real-time) data through the life stages and 
in context of historical data

2) Real-Time Assessments
Weekly assessments inform risk for ESA-listed species

3) Annual Brood Year Assessment Indicators
Previous BY's cohort of outmigrants and adult returns from BY 3 y ago; inform operations, 
risk tradeoffs for water temperature management and need for increased production, etc.

Presenter Notes
Presentation Notes
We gave a whirlwind tour of three major tools for the Delta Actions Team. 

Track-a-Cohort helps track the cohort through the season with real-time (or near-real-time) data through the life stages and habitats in context of historical data. 

The Real-time Assessments help inform risk of ESA-listed species and include environmental indicators. 

The Annual Brood Year Assessment Indicators is for the most recent complete brood year of outmigrants and adults returns from the BY 3 years ago, to help inform operations, risk tradeoffs for water temperature management and increase production. 
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Questions?



EXTRA SLIDES



Track-a-Cohort - Steelhead
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