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SacPAS in the context of
Sacramento fish models
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SacPAS targets real-time effects of flow on fish
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By linking real-time environmental conditions
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To models of spawning to river passage
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Let’s go to the SacPass web page
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SacPAS Sacramento Predic.,. '1,' -+

SacPAS: Sacramento Prediction & Assessment of Salmon

UW Columbia Basin
Research

BETA - Web Site Under Development

Home Data Queries & Alerts__Fish Model__| Maps | Contact

SacPAS: Sacramento Prediction and Assessment of Salmon through Ecological Data and
Modeling for In-Season Management

Mission: Provide web-based services to link data and science to in-season management.

This website will provide monitoring, evaluation, and websitageal data products and services for primary and associated
activities funded by the U.S. Bureau of Reclamation (USBR) and mandated by the Endangered Species Act (ESA). It will
serve as a means by which information integration services can be provided to the Central Valley Project Improvement Act
(CVPIA) and ESA participants. Web-based services will relate fish passage to environmental conditions and provide
resources for evaluating the effects of river management and environmental conditions on salmon passage and survival.

Data Queries & Alerts

Provide a publicly accessible, web-based query and reporting system of historical and current fish, environmental, and
hydrologic information, vital to year-round planning and adaptive management of the Central Valley Project and State Water
Project. Data uploads will provide the most up-to-date data as it is made available, whether it be daily, biweekly, monthly
or annually. Basic conditions, performance measures, and threshold-based alerts are available through data aggregation
and analysis of environmental conditions.

Fish Model

Adapt a smolt passage model based on NOAA's Comprehensive Passage (COMPASS) Model & to characterize movement of
water and juvenile fish through the Sacramento River system to the head of the San Francisco Bay Delta. The model uses
available data from long-term monitoring sites. Physical data may include water velocity, temperature, and flow.
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The database links to the fish model

Home  Data Queries & Alerts | Fish Model | Maps | Contact
Data Queries | Alert: Weir TemRF::'::ture Juvenile Sampling & Basin Performance | River | Data Sites &
& Alerts Overtopping T:'rgets Estimates Conditions  Measures Data Inventory

Data Queries & Alerts




Database tools provide analysis relevant to
fish and water management

L4 L1

Data Queries | Alert: Weir Jm.nr ile Sampli ng& Bas Perfo rmance | River | Data Sites &

& Alerts Overtopping Te'}‘PZI:tture .

Estimates Condi t ion Data Inventory

Data Queries & Alerts

10



Examples of database tools
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Delta Juvenile Monitoring for Unmarked Older Juvenile Chinook, 8/1/2016 to 7/31/2017

< return to query page

Sacramento River

Red Bluff Diversion Dam Rotary Screw Trap with CDEC Daily Average River Data
Unmarked Older Juvenile Chinook (Frank Fisher length-at-date DWR river model)
Total 518,309 for Sampling Dates: 2016-08-01 to 2016-11-03
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Olcler juvenile Chinook defined as matching winter run length-at-date criteria (Frank Fisher Model) up to max length-at-date size.
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The Fish Model
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| Home |  Data Queries & Alerts Fish Model Maps | Contact

| Fish Model Geography References and Notes | Model Overview M o d e I I n ut Pa e
Fish Model: Spawning to Migration p g
The SacPAs fish modeling process begins with egg deposition at the time of spawning. Development rate and survival can be modeled by varlous
methads to determine fry emergence fram the gravel. On this page you can contral temperature Inpute, redd/carcass/adult counte and survival detalls m e rge n ce m o e
for egg development modeling. The outputs of this process become the Input for the migration model, COMPASS.

Specify Temperature Data

* Query database: 9018 v | Duly dvege [FWK] Kaneck (W0} |
Upload file: = Flle sh
Cneces File N e chosen w Lines &
Use column: 2 Ignore;

Units: = Centigrade Farenhelt

Specify Spawning Data

* Winter Chinook redds: s
Eridge” for Winter Run Chinook.

Winter Chinook carcasses soie s Redd and D!;
Upload fila: |

Choein File | o B chasan = File shou,
Use column: 2 * Lines arg
Units: = Redds ~ Adults or Header I{
Carcasses.

Adult and Carcass Handling |
Adults/carcasses  w» This divides the count to ge
per redd: s counts to get the correct nu
use 2. More importantly, reg
the Sacramento River winte)

Timing offset; = Integer days only. For carca

12 days. peak redd day to peak carce
spawning grounds. For adul)

Specify Egy Development model

Chinook Mechanistic (Beer and Anderson 1997)]
Chinook Empirical (Jensen et al. 1999) |
Chinook Power law (Beacham/Murray 1990) Du"

= Chinook Linear {Zeug ot al. 2012): Target ATUs |

= Default linear value 958 is centigrade egquival:
= Enter a value In either box to convert betwee
» Farenhelt ATUs are accumulated above 32, T

Eqgs per Redd ssze  Oppenneim (2014) (Allowed)

Specify Survival model
Constant survival (Oppenheim, 2014): Spawning
= Survival from spawning to fry passing RBDD. Sa

Temperature-dependent mortality parameters.,
Tere = same | ®Forizer | °C, Temperature

by = snan °F-1 ar guzs oc1. Ratw af
= To remove the temperature related param

Mon-temperature related mortallty p er

Bo = saasr  Density-independent base sun
Yy = wswnee  Density-dependent survival

= To remove the density related parameter:

Specify Analysis and Results Display

= Use redd or cercess value data sel asis.  Smo

Date Range:  marge orrisn Dum .

FUn Emergence (1o 80 ounia 0} | | Fon Deermence (Rew 185 sach cick)

Specify Temperature Data

* Query database: 2016 r || Caily Average [KWK] Keswick (WQ)

v Data provided as a courtesy by CDEC.

_\pload fila: = File should be a comma or tab delimited text file with at least 2 columns.
Choose Flle [No flle chasey » lines are nared vallies 1st raliimn is Dav-nf-vear 2nd ar ather calumn is temneratiire Header line is

Specify Spawning Data

* Winter Chincok redds; zis » | Combined counts from "Keswick Dam to A.C.I.D. Dam" and "A,C.1.D. Dam to Highway 44

Bridge" for Winter Run Chinook.

Winter Chincok carcasses [znie | Redd and Carcass dafabase provided as a courtesy hy COFW and [JSARR. Data Disclaimer #

Upload file:
_CTw::aeEé_F_ilé"INa file chasen = File should be a comma or tab delimited text file with at least 2 columns.
Use column:lz | = Lines are paired values. 1st column is Day-of-year. 2nd or other column is redd, adult or carcass count,

Units: = Redds  Adults cr
Carcasses.
Adult and Carcass Handling

Header line is ignored.

Adults/carcasses = This divides the count to ast redds. Positive inteaer onlv. If vou are uploadina adult or carcass counts, this will adiust those

Specify Egg Development model

Chinook Mechanistic (Beer and Anderson 1997):
Chinook Empiriczl (Jensen et al. 1999)

View egqg drowth models comparison #

Egg mass :z00 mg. (Allowed Range: 100 = x = 400)

Chinook Power law (Beacham/Murray 1990} Days = e10-40% - 2.043%leg(Tec + 7.575)

e Chinook Linear (Zeug et al. 2012): Target ATUs sss | degree C days. (Allowed Range: 700 = x < 1200)

= Default linear value 958 is centigrade equivalent of ATUs accumulatad at the published daily rate: 0.00058 * Trarenheir - 0.018

= Enter a value In either box to convert between ATU-Centigrade ¢ |and ATU-Farenhelt o .

= Farenheit ATUs are accumulated abovs 32, Th

Eggs per Recd 425 Oppanheim (2014) (Allowed

= survival from spawning to fry passing RBDD. Sa

Temperature-dependent mortality parameters.

is calculation is NOT a temperature conversion tool,

Rangs: 1000 = x < 6000)

cramento River lemperature lask Group model (SRI1G)

Terit — sz | ®°For izur | °C. Temperature below waich there Is no temperature dependent mortality.

[ ar-1 .- Ar-l Para o

Specify Analysis and Results Display

* Use redd or carcass value data setas is. ©~ Smo

Date Range: |Range of FishData v

I Y PR I o [ (S — Al bl

oth redd or carcass values. See Notes &

| Run Emergence 'to anoutpittab) | | Run Emergence (new tab each click)

Raset
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Emergence model results

pass:

Home _Mﬁ.gueﬁes & Alerts Fish Model _ | Maps __Contact_
Fish Model Geography References and Notes | Model Overview
Edownload csv  Eview PDF "™ run migration model
Spawning to Emergence Results
Emergence Specifications 13 4
Species: Chinook Temps: 2018KWK
Development model: Zeug Redds: 2016
Target ATUs: 958 —— Spawning
Egg survival model: TaskGroup 54 —— Emergence (Fry)
Fry survival model: TaskGroup 124 — Temperature
Eggs per redd: 4925 oy —— Distribution
N |'|.
Adults/carcasses per redd: NA T S e . I\ r— 2 10000
Offset used for redd & . it IJ"!,. i . el 9000 >
timing: g ©52 79,4 1, | || Ilh' g AL LI |P'~’\" |||"|,J k: ;
\ ) iV !I--.J”' VY A \ J \ <[~ 8000
Temperature Source: E?’&EAS 1a;abase EO8 o VI WA e i || AR \f ) = )
sHER ] 2 | Wl T . 8- 7000¢
: . SacPAS database 2016 o \ i = =
Spawning Data Source: Redds 8. E_ 600032
550 10 - -
Emergence Results Pt L ~au0
Total Redds: 12 4000
Mean Emergence Day: 267
Timing from Emergence to
RBDD: s ag - 27
Variance: 612.1
STD: 24.7 "] —rl_|
2 . ] | 1 I 1 ]
PR Sinays Jun Jul Aug Sep Oct Nov
Eggs: 59100
Fry: MNA
Passgge: eWRLe www.cbr.washington.edu/sacramento/ 14 Nov 2016 14:00:13 PST
Survival, Egg to Fry: NA
Survival, Fry to RBDD NA
pass:
Survival, Egg to RBDD 0.346
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Passage model
input

Passage model
results

Run Migration passage model with

Emergence Results

Specify Flow

@ Fixed Flow: flow observations at a single site with 10 year averages for missing/future values:
July 2016 - June 2017 -~ Obs. and/or 10 year avg. flow at: KWK -

@ User Provided Flow: No file selected.

Use column: 2.
delimited. Units: @ CFS ' KCFS/TCFS.

Needs 18 months of values from Jan.1 of spawning year. First column is day and other columns are values. Comma or space

Specify Optional Configuration

[Cladjust the migration rate equations:
Above Red Bluff, Miles/Day = 0.1

Below Red Bluff, Miles/Day = 0.1

+ 005 x River_Velocity
+ 0.07 x River_Velocity

[ Run Passage | [ Run Passage (new tab) |

Note: At this time, migration can ONLY be modeled for Winter Chinook from the upper Sacramento.

| Home |

Data Queries & Alerts | Fish Model Maps | Contact.
Fish Model | Geography \ References and Notes | Model Overview
B view POF

Passage Model Results -- for DEMONSTRATION purposes only

Stock: Winter_Chinook
Temps: 2016

Flows: simple

Mean

emergence: Thre Ui

Travel to RBD_Dam

Mean arrival: 2016-10-10

Mean Travel

el 16.8 Days

Survival: 34.6% (previously computed)
Travel to Knights_Landing

Mean arrival: 2016-11-20

Mean Travel 41.5 Days from RBD_Dam to
Time: Knights_Landing

survival: 68.2%

Emergence to Knights_Landing
Travel Time:  58.3 Days
Survival: 23.5%

T 1 Observed flow at KWK 2016 = | .
0.020 - ! —— 10 year averages KWK Distributions of fish
1 ~—— Emergence
o —— Arrive RBD_Dam
i --- RBD dam obs.
H —— Arrive Knights_Landing
0.015 - 25
c
8 -
E } Calendar Year
a H - 20
2 | 267 Mean Emerge
= 0.010 284 Mean Arrive RBD_Dam
T 263 Mean Obs. RBD Dam L 15l
= 326 Mean Arrive Knights_Landing
.’\;f
A L0
0.005 - s
-5
0.000 + H A 4 3
T T T T T T T
Day of year 200 250 300 350 400 450 500
T T T T T 1 T T T
Jul Sep Nov Jan Mar May
2016 2017

www.cbr.washington.edu/sacramento/ 14 Nov 2016 14:00:25 PST
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Comparison of 2015 to 2016 Model Results



Spawning to Emergence Results
Passage Model Results — for DEMONSTRATION purposes only
Fenerperns e Spses il athons
Speocs Crnook 141 Temps: 3015KNK | Stoo: Wrer_Cwnoon
Devesopement madel.  Zeug Pedda: 2018 | " Temps: s —_ o--ul--m:na
Target ATus! L= 58 -— y, A A . ¥ 4 s e of tish
EQy survivel madet  TaskGroup . — 1 A AER L™ e e B
Fry surva mede. TakGrou il = T WJ -'d.;’._. [/ LW oo SOREEDS o=y
Eogs per Tedd: 58 — v |
T ' | \ Travel to RBD_Daw
::,‘“'m e ‘“ 12 .".-II v 7y asen Mean arwis:  JOTS 0 29
Offsat used for redd o I} ¥ o ¥ aooof N T 17 D
| Baatrad’ 7% (eGSR (OmOuTed)
Temperature SOUTE: 2015 kw:DatyAvg ;‘ " 8§
Spamrarsg fratn S FAS databiase Travel io Knights_Langing
Souroe: I01% Cowrcas Counts E 4x sesn grwals  2018-11-10
- Sgan 1iivewd 41,7 Days rom RAD_Dam in
[————— 80 10 F3 s Tene. wringhts_Landeng
Totsl Redds: 2 b Jurv L]
“aan Emergence Doy, 1554 2 Vome
Timang from - . I Emergence to Knights Lsnding
Emergence tn RBDD - | ] £ Travel Time:  S6.7 Days
Vararce E | B Survwal 4
STO: 104 y R — = e
Expansion 2 Doys Moy ol Aug Sep Oa Mo
Eggs: 650100 r -
Fry L Dec  Jan Mar WMay
Passage: 44138 cts it 14 Nov 2016 1523.08 PST 2018
Survivel, £gg to Fry:  NA 14 Nev 2010 152338 PET
Suraval, Fry 1o RBOD o ]
pass:
Suravil, Egy to HBDD
pess: 0.067
Spawning to Emergence Results
[mergence Spedikations Passage Model Results - for DEMONSTRATION purposes only
Speoes Chenook
Developmant model.  Zewy Sodk. wanter_Crenooh,
Targes ATUS: 58 Tomgs: 08
Egy survval moda. TaaGoup Fiows: os—
Fry surwal model:  TEGINOUD Hese
Eggs per redd: s preariip— JOIR-a% 27
Adutw/carcasses pes o L b2 ; tnoos
eed- I ik Travet 4o RIL_Dam
M\M&M 42 » [‘ o 'J ] Meon srrrval: 30061000 -]
1 i woo® Mean Trwed .
Source;  JWPAS datalase 2016 4 o Time 4.7 Doys
Spawrang Data SRPAG database 2016 P! Surmst 94,500 (prvcusty compTnT)
Source; Counte ravel 10 Kikghts _Landing
Carcass Ly S000 ¥ 1o rJ
Emergence Resalts pr Mean grvivil’  3018-11:18
Total Redds 0 Mean Trieewd 43 5 Days from ARG, Dam o
Maan Emargence Day: 265.6 Tane: wrughes_Landng L 10
Tumang from " Zurewal Al
Emergence 1o RBOO: "
At 3 | Emergence 1o Knights_Landing 5
sto: 183 ToviTme: 562 Ows
Expansmon. © Dava Ot Burvival: P T Y
Eggs: 147750 0
Fry: NA Lo N
Passage 007 14 Nov 2018 152750 PST
Sorvival, EgQ 1o Fry:  NA

Survival, Fry to ABDD
5

B o Survival 23.6%

pass| " .
Survival, Fgg to REDD 14 Nov 2010 15:33:37 PET
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Summary

This open-access web-based system provides historical and real-time

environmental data and predictions of movement and survival of winter

Chinook salmon from adult spawning to passage of juveniles into the San

Francisco Bay Delta.

The system provides:

Easy access to historical and real-time environmental and fish data
Retrospective analysis of fish movement and survival under different
historical conditions and model assumptions

Sensitivity analysis of fish passage to differing assumptions of conditions
and mechanisms

Quantitative estimates of benefits and risks of management decisions on
salmon populations

A web-based modeling framework that can be readily modified to
incorporate new models, data and user-specified analysis tools.
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