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March Sampling Madness

WINNER?

http://www.fws.gov/index.html
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Why PIT-tag Abundance?

Information Gained
and Precision

Effort and Cost

Weirs

PIT-tags

Spawning Ground 
Surveys

Alternative Facts



PIT-tag Detection Types





Snake River Basin Steelhead

MPG Populations
Clearwater River 6

Grande Ronde River 4
Hells Canyon 1
Imnaha River 1
Lower Snake 2
Salmon River 12



Estimation Basics

N



Lower Granite Dam



Estimation Basics

N Lower Granite Escapement 
Model (STADEM)
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Estimation Basics

𝛹1
𝛹2 𝛹3

𝜓2,1 𝜓2,2
𝜓3,1

N

Snake River Branch Occupancy 
Model (DABOM)

Estimated Detection 
Probabilities and Valid 
Abundance Estimates

Fixed Detection 
Probabilities and Biased
Abundance Estimates



Model Details



Estimation Basics

𝛹1
𝛹2

𝜓2,1 𝜓2,2

𝜓3,1

N

𝛹3

NPop1 = N *  𝛹1

NPop2 = N * 𝛹2

NPop3 = N * 𝛹3

NPop2,1 = N * (𝛹2 ∗𝜓2,1)
NPop2,2 = N * (𝛹2 ∗𝜓2,2)
NPop3,1 = N * (𝛹3 ∗𝜓3,1)



DABOM Sites



Tributary



Population Abundance

MPG Populations Abundance

Clearwater River 6 4

Grande Ronde River 4 3

Hells Canyon 1

Imnaha River 1 1

Lower Snake 2 1

Salmon River 12 8



Population



Lower Granite Trap Rates



Lower Granite Passage Rates



Lower Granite Escapement



Detection Probabilities



Transition Probabilities



2017 Population NOSA

Time Series: 2010 to 2017



2017 Site Abundance

Imnaha River South Fork Salmon River

17



Life History Metrics



Partnerships



3D9.1BF2328B20

3D9.QBF1641BB4

3D9.1UF1955DD2

3D9.1BE1970B60

3D9.1BFS971444

3D9.1BF1TE288A

3D9.1BF1AI1964

3D9.1BF232OD0D

3D9.1BF2330NF0

3D9.1BF236AFS8

3D9.1BF23884D?

3D9.1BF23A0EB4



Model Details

• Hierarchical Modeling
- Split complex process into multiple sections

- Link sections together through mathematical equations

Example:  𝐹𝑒𝑚𝑎𝑙𝑒 % =
𝑛𝐹

𝑛𝑇𝑜𝑡𝑎𝑙

𝐹𝑒𝑚𝑎𝑙𝑒 # = 𝐴𝑏𝑢𝑛𝑑𝑎𝑛𝑐𝑒 ∗ 𝐹𝑒𝑚𝑎𝑙𝑒 %

• State-Space Modeling
- Observation models
- Process models

Example: 𝐷𝑒𝑡𝑒𝑐𝑡𝑖𝑜𝑛 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 =
𝑅𝑒𝑐𝑎𝑝𝑡𝑢𝑟𝑒𝑠

𝑀𝑎𝑟𝑘𝑠

𝐴𝑏𝑢𝑛𝑑𝑎𝑛𝑐𝑒 =
𝐶𝑎𝑝𝑡𝑢𝑟𝑒𝑠

𝐷𝑒𝑡𝑒𝑐𝑡𝑖𝑜𝑛 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦



Model Details

• Data gathering, processing and model runs all 
completed with         packages.

1. STADEM

• DART

• Lower Granite Trap DB

2. PITcleanr

• PTAGIS

• Lower Granite Trap DB

3. DABOM

https://github.com/kevinsee/”package-name”



STADEM Details

𝐸𝑠𝑐𝑎𝑝𝑒𝑚𝑒𝑛𝑡 = 𝑇𝑜𝑡𝑎𝑙 𝑃𝑎𝑠𝑠𝑎𝑔𝑒 ∗ (1 − 𝑅𝑒𝑎𝑠𝑐𝑒𝑛𝑠𝑖𝑜𝑛 𝑅𝑎𝑡𝑒)

𝐷𝑎𝑦𝑡𝑖𝑚𝑒 𝑃𝑎𝑠𝑠𝑎𝑔𝑒 𝑅𝑎𝑡𝑒 =
𝐷𝑎𝑦 𝑇𝑎𝑔𝑠

𝑇𝑜𝑡𝑎𝑙 𝑇𝑎𝑔𝑠

𝑅𝑒𝑎𝑠𝑐𝑒𝑛𝑠𝑖𝑜𝑛 𝑅𝑎𝑡𝑒 =
𝑇𝑎𝑔𝑠 𝑅𝑒𝑎𝑠𝑐𝑒𝑛𝑑𝑖𝑛𝑔

𝑇𝑜𝑡𝑎𝑙 𝑇𝑎𝑔𝑠

𝑇𝑟𝑎𝑝 𝑅𝑎𝑡𝑒 =
𝑇𝑎𝑔𝑠 𝑇𝑟𝑎𝑝𝑝𝑒𝑑

𝑇𝑜𝑡𝑎𝑙 𝑇𝑎𝑔𝑠

Observation 
Process

𝑇𝑟𝑎𝑝 𝐶𝑎𝑡𝑐ℎ

𝑇𝑟𝑎𝑝 𝑅𝑎𝑡𝑒

𝑊𝑖𝑛𝑑𝑜𝑤 𝐶𝑜𝑢𝑛𝑡

𝐷𝑎𝑦𝑡𝑖𝑚𝑒 𝑃𝑎𝑠𝑠𝑎𝑔𝑒 𝑅𝑎𝑡𝑒

𝑇𝑜𝑡𝑎𝑙 𝑃𝑎𝑠𝑠𝑎𝑔𝑒 =State 
Process

𝑊𝑖𝑛𝑑𝑜𝑤 𝐶𝑜𝑢𝑛𝑡𝑠



DABOM Details

𝐷𝑒𝑡𝑒𝑐𝑡𝑖𝑜𝑛 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 =
𝑇𝑎𝑔𝑠 𝑂𝑏𝑠𝑒𝑟𝑣𝑒𝑑

𝑇𝑎𝑔𝑠 𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚
Observation 

Process

𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑇𝑎𝑔𝑠

𝑇𝑎𝑔𝑠 𝑅𝑒𝑙𝑒𝑎𝑠𝑒𝑑
𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑜𝑛 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 =

State 
Process

𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑇𝑎𝑔𝑠 =
𝑇𝑎𝑔𝑠 𝑂𝑏𝑠𝑒𝑟𝑣𝑒𝑑

𝐷𝑒𝑡𝑒𝑐𝑡𝑖𝑜𝑛 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦


