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Presenter Notes
Presentation Notes
Good afternoon. In this presentation, I will discuss how to access the data covered by Matt and Susannah in their talks this morning. 

I will describe example processes that allow customization and automation of data access using R scripts, as well as resources you can refer to after the presentation.



Who might be interested in SacPAS R Scripts? 

1. Someone wanting to 
automatically embed
into their document
a figure that is a 
SacPAS query output. 

2

(Background text goes here)

For example:

Presenter Notes
Presentation Notes
So, who might be interested in SacPAS R scripts? Here are two examples.

1) Someone wanting to automatically embed into their document a figure that is a SacPAS query output. For example, in this mock-up of a meeting agenda, output from a SacPAS query is DIRECTLY included in the document.





Who might be interested in SacPAS R Scripts? 

2. Someone wanting to 
create their own figure
from data downloaded
via a SacPAS query. 
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For example:

Presenter Notes
Presentation Notes
2. Someone wanting to create their OWN figure from data downloaded via a SacPAS query.

For example, daily river temperature data can be downloaded from SacPAS in CSV format and assembled in a custom plot like this one.



● Share three examples (progressively increasing in complexity)

1. Embed a figure from SacPAS query output: figure with real-time data

1. Embed a figure from SacPAS query output: figure for particular year(s)

1. Create a figure in R from data downloaded via SacPAS query

Outline
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Presenter Notes
Presentation Notes
In this presentation, I will share three example workflows of working with SacPAS query outputs.

The first example will involve embedding a figure from SacPAS query output into a document. This figure will contain real-time data.

The second example will also involve embedding a figure into a document, but the figure will be customizable and contain data for a particular year.

The third example will involve creating a figure in R from data downloaded via a SacPAS query.



Outline
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● Share three examples (progressively increasing in complexity)

○ Three main steps for each example:

Presenter Notes
Presentation Notes
Each of the three examples follows the same process, in three main steps.



● Share three examples (progressively increasing in complexity)

○ Three main steps for each example:

Outline
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1. Get query URL

Presenter Notes
Presentation Notes
The first step is to get the query URL.



● Share three examples (progressively increasing in complexity)

○ Three main steps for each example:

Outline
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1. Get query URL 2. Code in R

Presenter Notes
Presentation Notes
The second step is to write code in R using the query URL.



● Share three examples (progressively increasing in complexity)

○ Three main steps for each example:

Outline
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1. Get query URL 2. Code in R 3. Create the product

(Background text goes here)

Presenter Notes
Presentation Notes
The third and final step is to create the product, whether that is an image embedded in a document, a custom plot, or something else.



● Share three examples (progressively increasing in complexity)

● Share resources
○ Sample code in GitHub repo
○ 1-pager of query URLs

Outline
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Presenter Notes
Presentation Notes
After sharing these three examples, I will additionally share resources, including sample code and a 1-page document listing all the query URLs that SacPAS offers.



Example 1

Embed a figure from SacPAS query output: figure with real-time data
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Presenter Notes
Presentation Notes
Starting with example 1, embedding a figure from SacPAS query output, where the figure contains real-time data.



Example 1

Embed a figure from SacPAS query output: figure with real-time data. E.g., Current Catch
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Presenter Notes
Presentation Notes
Example 1 uses current catch data for juvenile unclipped Chinook. This data can be accessed from the SacPAS website, by clicking on the corresponding box on our home page.



Example 1

Embed a figure from SacPAS query output: figure with real-time data. E.g., Current Catch
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Presenter Notes
Presentation Notes
Clicking on that box will open another web page with the data. 

So, how can this image of current catch plots be embedded into a document?



Example 1

Embed a figure from SacPAS query output: figure with real-time data. E.g., Current Catch

Step 1: Get query URL

https://www.cbr.washington.edu/sacramento/data/graphics/currcatch_CHN_Winter.png
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See 1-pager of SacPAS Query URLs for full list 
under section SacPAS Figures: Static URLs

Available via 2026 SacPAS Workshop webpage: 
https://cbr.washington.edu/sacramento/SacPAS2026workshop/
index.html

Presenter Notes
Presentation Notes
The answer to that question is this query URL in blue.

This URL, and many others, are provided in a 1-pager called “SacPAS Query URLs,” specifically under the section “SacPAS Figures: Static URLs.” 

The word static is meant to convey that the query URL is not customized by the viewer. The content available at these URLs, however, is dynamic and constantly updated to show real-time data.

https://www.cbr.washington.edu/sacramento/data/graphics/currcatch_CHN_Winter.png
https://cbr.washington.edu/sacramento/SacPAS2026workshop/index.html
https://cbr.washington.edu/sacramento/SacPAS2026workshop/index.html


Example 1

Embed a figure from SacPAS query output: figure with real-time data. E.g., Current Catch

Step 2: Code in R
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Presenter Notes
Presentation Notes
The next step is to code in R, using the query URL for current catch. This screenshot shows an Rstudio window editing example_1_meeting_agenda.qmd. 



Example 1

Embed a figure from SacPAS query output: figure with real-time data. E.g., Current Catch

Step 2: Code in R
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Presenter Notes
Presentation Notes
The qmd extension means it is a Quarto document. This is a special format that can generate a PDF, an HTML file, or other formats. I will explain more on that in a moment.




Example 1

Embed a figure from SacPAS query output: figure with real-time data. E.g., Current Catch

Step 2: Code in R
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Presenter Notes
Presentation Notes
This screenshot shows the two simple lines of code that are needed to include the image in a document. First, the URL is defined. Then, the R package knitr is used to include the image in the document.



Example 1

Embed a figure from SacPAS query output: figure with real-time data. E.g., Current Catch

Step 2: Code in R
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Presenter Notes
Presentation Notes
In R studio, the Render button transforms the code in the Quarto document into whatever format you specify, in this case a PDF.



Example 1

Embed a figure from SacPAS query output: figure with real-time data. E.g., Current 
Catch

Step 2: Code in R
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Presenter Notes
Presentation Notes
The Quarto document specifies that the desired output format is a PDF. Clicking Render generates this PDF.





Example 1

Embed a figure from SacPAS query output: figure with real-time data. E.g., Current Catch

Step 2: Code in R
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Presenter Notes
Presentation Notes
Here is the generated PDF, example_1_meeting_agenda.pdf.




Example 1

Embed a figure from SacPAS query output: figure with real-time data. E.g., Current Catch

Step 3: Create the product
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Presenter Notes
Presentation Notes
And here is the final product, a PDF including a figure from SacPAS query output.



Example 2

Embed a figure from SacPAS query output: figure for particular year(s). E.g., Heatmap
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Presenter Notes
Presentation Notes
Example 2 involves embedding a figure from SacPAS query output in a document. Unlike example 1, however, the figure is customized for a particular year.�
Example 2 uses river temperature heat map data. This data can be accessed by clicking Basin Conditions, under the Data and Alerts section of the SacPAS home page.



Example 2

Embed a figure from SacPAS query output: figure for particular year(s). E.g., Heatmap
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Multiple possible selections:

Graph Only [PNG] selected:

Presenter Notes
Presentation Notes
The Basin Conditions query tool allows for custom inputs. The Graph Only [PNG] selection will return just a graph without additional raw data. Multiple selections are possible, including year, river data type, and value grouping. In this case, we chose 2025 data, daily average water temperature data, and grouping by value. Grouping by value means the color scale will be continuous across the range of values.



Example 2

Embed a figure from SacPAS query output: figure for particular year(s). E.g., Heatmap
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Presenter Notes
Presentation Notes
This is the resulting output, daily average river temperature data for 2025 from Shasta Dam to Wilkins Slough, with the color scale based on value. Again, how is it possible to embed this image into a document?



Example 2

Embed a figure from SacPAS query output: figure for particular year(s). E.g., Heatmap

Step 1: Get query URL
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Presenter Notes
Presentation Notes
Step 1 is to obtain the query URL.



Embed a figure from SacPAS query output: figure for particular year(s). E.g., Heatmap

Step 1: Get query URL

Example 2
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Presenter Notes
Presentation Notes
At the bottom of the Basin Conditions web page is a blue Submit Query button, a gray Reset button, and a checkbox reading “Generate Query Result Link Only,” all enclosed in a gray bar. The styling of these elements is consistent across the SacPAS website to make it easy to find.

When this checkbox is checked, the following web page appears.



Example 2

Embed a figure from SacPAS query output: figure for particular year(s). E.g., Heatmap

Step 1: Get query URL
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Presenter Notes
Presentation Notes
This web page displays the query URL of interest. The input selections made earlier are present in the query URL, like year, outlined in orange….



Example 2

Embed a figure from SacPAS query output: figure for particular year(s). E.g., Heatmap

Step 1: Get query URL
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Presenter Notes
Presentation Notes
…river temperature data type…



Example 2

Embed a figure from SacPAS query output: figure for particular year(s). E.g., Heatmap

Step 1: Get query URL
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Presenter Notes
Presentation Notes
…and grouping by values.



Example 2

Embed a figure from SacPAS query output: figure for particular year(s). E.g., Heatmap

Step 1: Get query URL
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See 1-pager of SacPAS Query URLs for full list under the 
section SacPAS Graph & Data Queries: Custom URLs  

Available via 2026 SacPAS Workshop webpage: 
https://cbr.washington.edu/sacramento/SacPAS2026workshop/
index.html

Presenter Notes
Presentation Notes
For a full list of the web pages on which you can click the checkbox “Generate Query Result Link Only,” we have provided the 1 pager I referred to earlier.
�For use cases like example 2, the relevant URLs are under the section “SacPAS Graph and Data Queries: Custom URLs,” as opposed to the “Static URLs” section.


https://cbr.washington.edu/sacramento/SacPAS2026workshop/index.html
https://cbr.washington.edu/sacramento/SacPAS2026workshop/index.html


Example 2

Embed a figure from SacPAS query output: figure for particular year(s). E.g., Heatmap

Step 2: Code in R
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Presenter Notes
Presentation Notes
Step 2 is to code in R, using the query URL for daily average river temperature. This screenshot shows an Rstudio window editing example_2_meeting_agenda.qmd. 




Example 2

Embed a figure from SacPAS query output: figure for particular year(s). E.g., Heatmap

Step 2: Code in R
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Presenter Notes
Presentation Notes
In this example, the R code is updated to use the year 2024. This year is then substituted into the query URL with the paste0 function.

Just like in example 1, the R package knitr is used to include the image in a document.



Example 2

Embed a figure from SacPAS query output: figure for particular year(s). E.g., Heatmap

Step 2: Code in R
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Presenter Notes
Presentation Notes
Again, PDF format is specified and clicking Render generates this PDF.
 



Example 2

Embed a figure from SacPAS query output: figure for particular year(s). E.g., Heatmap

Step 2: Code in R

33

Presenter Notes
Presentation Notes
Here is the generated PDF, example_2_meeting_agenda.pdf. 



Example 2

Embed a figure from SacPAS query output: figure for particular year(s). E.g., Heatmap

Step 3: Create the product
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Presenter Notes
Presentation Notes
And here is the final product, a PDF including the river temperature figure from SacPAS query output, customized in R code to use year 2024.



Example 3

Create a figure in R from data downloaded via SacPAS query.
Multiple examples in the river_conditions_fish_data_viz.qmd file.

Includes the 3 steps:

● Step 1: Get query URL
● Step 2: Code in R
● Step 3: Create the product
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Presenter Notes
Presentation Notes
Example 3 involves creating a figure in R from data downloaded via SacPAS query. This example differs from the previous two examples because it downloads data in CSV format from SacPAS to create a new figure, instead of downloading a figure directly from SacPAS.

All 3 steps covered in the previous examples are detailed in the river_conditions_fish_data_viz.qmd file.



Example 3

Create a figure in R from data downloaded via SacPAS query.
Multiple examples in the river_conditions_fish_data_viz.qmd file.

Includes the 3 steps:

● Step 1: Get query URL
● Step 2: Code in R
● Step 3: Create the product
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Presenter Notes
Presentation Notes
Just like before, Render is used to view the results of the code.



Example 3

Create a figure in R from data downloaded via SacPAS query.
Multiple examples in the river_conditions_fish_data_viz.qmd file.

Includes the 3 steps:

● Step 1: Get query URL
● Step 2: Code in R
● Step 3: Create the product
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Presenter Notes
Presentation Notes
However, this time, the Quarto document produces an HTML file.



Example 3

Create a figure in R from data downloaded via SacPAS query.
Multiple examples in the river_conditions_fish_data_viz.qmd file.

Includes the 3 steps:

● Step 1: Get query URL
● Step 2: Code in R
● Step 3: Create the product

38

Presenter Notes
Presentation Notes
This HTML file can be opened in your browser for easy viewing.



Example 3

Multiple examples can be viewed 
in the vignette that's an HTML file:
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Presenter Notes
Presentation Notes
Here is the generated HTML file containing multiple examples. This is also sometimes referred to as a vignette.



Example 3

Multiple examples can be viewed 
in the vignette that's an HTML file:
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Presenter Notes
Presentation Notes
The vignette contains examples using river conditions data for single years…



Example 3

Multiple examples can be viewed 
in the vignette that's an HTML file:
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Presenter Notes
Presentation Notes
… as well as river conditions data for multiple years. This screenshot shows two examples for plotting multiple years: one with a legend and one with facet plots.



Example 3

Multiple examples can be viewed 
in the vignette that's an HTML file:
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Presenter Notes
Presentation Notes
The vignette also contains examples using fish data, including JPE and redds counts from aerial surveys, shown in this screenshot. Other fish data in this vignette are rotary screw trap data, trawl data, and loss and salvage data.



Example 3

Multiple examples can be viewed 
in the vignette that's an HTML file:
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Presenter Notes
Presentation Notes
Throughout the vignette, “Show the code” buttons can be found. 



Example 3

Multiple examples can be viewed 
in the vignette that's an HTML file:

44

Presenter Notes
Presentation Notes
When clicked, these buttons expand the code so it can be viewed side by side with the figure that it generates.



Example 3

Create a figure in R from data downloaded via SacPAS query.

Step 1: Get query URL
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See 1-pager of SacPAS Query URLs for full list under the 
section SacPAS Graph & Data Queries: Custom URLs  

Available via 2026 SacPAS Workshop webpage: 
https://cbr.washington.edu/sacramento/SacPAS2026workshop/
index.html

Presenter Notes
Presentation Notes
As I described before, all 3 steps (get query URL, code in R, create the product) are detailed in the Quarto vignette. 

To explore query URLs that are not present in the Quarto vignette, the 1-pager lists them under the section “SacPAS Graph and Data Queries: Custom URLs.”

https://cbr.washington.edu/sacramento/SacPAS2026workshop/index.html
https://cbr.washington.edu/sacramento/SacPAS2026workshop/index.html


Tips & Tricks with SacPAS Query URLs

● Make the correct selection for what you want to download
○ Download Graph Only or CSV
○ CSV Format

■ CSV [mm/dd multi/row]
■ CSV [single data pt/row]
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Presenter Notes
Presentation Notes
I’d like to conclude with a tip for working with query URLs. Be sure to make the correct selection for the format of the data you want to download.

Download Graph Only [PNG] will return an image for uses like example 1, embedding in a document. 



Tips & Tricks with SacPAS Query URLs

● Make the correct selection for what you want to download
○ Download Graph Only or CSV
○ CSV Format

■ CSV [mm/dd multi/row]
■ CSV [single data pt/row]
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Presenter Notes
Presentation Notes
The CSV options will return CSV data for uses like example 3, creating your own figure.





Tips & Tricks with SacPAS Query URLs

● Make the correct selection for what you want to download
○ Download Graph Only or CSV
○ CSV Format

■ CSV [mm/dd multi/row]
■ CSV [single data pt/row]
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Presenter Notes
Presentation Notes
Of the CSV options, there are two distinct formats. One CSV format writes multiple data types in a row. In this example CSV data, flow data is in one column and water temperature data is in another column.



Tips & Tricks with SacPAS Query URLs

● Make the correct selection for what you want to download
○ Download Graph Only or CSV
○ CSV Format

■ CSV [mm/dd multi/row]
■ CSV [single data pt/row]
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…

Presenter Notes
Presentation Notes
The other CSV format writes one single data point per row. In this example CSV data, data type is distinguished by the value in the datatype column.

For customizing plots in code, you will generally want one of these CSV options, although the other options in the row above, Graph and data tables, are available for exploring data.



All code examples 
available on GitHub

https://github.com/Columbia-Basin-Research-
CBR/SacPAS-Data-Viz-Example-Code
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SacPAS Query URLs 
available in 1-pager

Available via 2026 SacPAS Workshop webpage: 
https://cbr.washington.edu/sacramento/SacPAS2026
workshop/index.html

Presenter Notes
Presentation Notes
All of the code examples from this presentation are available in our GitHub repository called SacPAS-Data-Viz-Example-Code. And all the available query URLs are available as a 1-pager on the 2026 SacPAS Workshop webpage.


https://github.com/Columbia-Basin-Research-CBR/SacPAS-Data-Viz-Example-Code
https://github.com/Columbia-Basin-Research-CBR/SacPAS-Data-Viz-Example-Code
https://github.com/Columbia-Basin-Research-CBR/SacPAS-Data-Viz-Example-Code
https://github.com/Columbia-Basin-Research-CBR/SacPAS-Data-Viz-Example-Code
https://github.com/Columbia-Basin-Research-CBR/SacPAS-Data-Viz-Example-Code
https://github.com/Columbia-Basin-Research-CBR/SacPAS-Data-Viz-Example-Code
https://github.com/Columbia-Basin-Research-CBR/SacPAS-Data-Viz-Example-Code
https://github.com/Columbia-Basin-Research-CBR/SacPAS-Data-Viz-Example-Code
https://github.com/Columbia-Basin-Research-CBR/SacPAS-Data-Viz-Example-Code
https://github.com/Columbia-Basin-Research-CBR/SacPAS-Data-Viz-Example-Code
https://github.com/Columbia-Basin-Research-CBR/SacPAS-Data-Viz-Example-Code
https://github.com/Columbia-Basin-Research-CBR/SacPAS-Data-Viz-Example-Code
https://github.com/Columbia-Basin-Research-CBR/SacPAS-Data-Viz-Example-Code
https://github.com/Columbia-Basin-Research-CBR/SacPAS-Data-Viz-Example-Code
https://github.com/Columbia-Basin-Research-CBR/SacPAS-Data-Viz-Example-Code
https://cbr.washington.edu/sacramento/SacPAS2026workshop/index.html
https://cbr.washington.edu/sacramento/SacPAS2026workshop/index.html


We are grateful for Reclamation 
fund ing  our Sa cPAS work. 
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Presenter Notes
Presentation Notes
We would like to thank Reclamation for funding our SacPAS work. And thank you to the audience for your attention to our presentation!
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