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Planning models

Structured Decision Making



Integrated Modeling for Decision Making
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Role in Adaptive Management
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Management Actions
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Objectives and Performance Measures

&, Increase Delta Smelt food - zooplankton

& Increase Delta Smelt Habitat — suitability index

= Minimize Water Cost - hydodynamics

A Minimize contaminant toxicity — expert opinion

€Y Minimize impacts to other species — expert opinion

> Increase our ability to learn for the future (added in 2023)




Influence Diagram
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Modeling Approach
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Hydrodynamics

Delta Simulation Model
(DSM) 2

One-dimensional
channel network

Flow, salinity,
temperature, dissolved
oxygen

 DWR Delta Simulation Model 2 (DSM2)

Grid Version 8.2.1, historical version -
June 2021 ; :




Hydrodynamics

Semi-implicit Cross-scale
Hydroscience Integrated
System Model (SCHISM)

e 3-D hydrodynamics and
transport

e Salinity, temperature, current
speed, turbidity
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Suisun Marsh Salinity

Forecast flows and salinity
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Forecast Habitat Suitability

Temperature, Turbidity, Current Speed, and Salinity (Bever et al. 2016 + Temperature)
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http://ccrm.vims.edu/schismweb/
https://cadwrdeltamodeling.github.io/BayDeltaSCHISM/html/index.html

Hindcast Habitat suitability
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ZOOp'EIﬂktOﬂ — Salinity relationships

Difference in Zooplankton

Scen.1 Scen.2 Scen.3 Scen.4 Scen.5 Scen.6 Scen.7 Scen.8




Smelt Growth — Bioenergetic model

Foraging conditions Bioenergetic processes
Water temperature ('C) "| Respiration Performance measure
Turbidity (NTU) Egestion | '
Day length % Consumption | — Potential growth
Excretion increment (g/day)
Prey density (mg Carbon/cm?) Dynamic action

Table 2. Growth increment (performance measure) for each region-year type-scenario
combination. Growth increment was the difference between BEM-predicted growth with
simulated action minus predicted growth with no action (Table 1).

Year type = Below Normal
SacLong- SacShort- SMSCG- SMSCG-

Region  Aglong- AgShort-

Low Higch SacAg Low High 4ppt 6ppt
Yolo 0.26 0.20 0.58 0.32 0.21 0 0
Lower Sac 0.04 0.04 0.06 0.04 0.04 0 0
Confluence 0 0 0 0 0 0 0
Marsh 0 0 0 0 0 0.41 0.31

Smith, W. E., and M. L. Nobriga. 2023. A bioenergetics-based index of habitat suitability: spatial dynamics of foraging constraints and food limitation for a
rare estuarine fish. Transactions of the American Fisheries Society. 152 (5). https://doi.org/10.1002/tafs.10427



https://doi.org/10.1002/tafs.10427

Contaminants

Conceptual model predicted
more impact of NDFS than
SMSCGs

Source water was important
Duration of exposure
important

8 respondents

Ag Short- Sac Short-
Performance Metric Ag Long-Low High Sac Long-Low High Sac-Ag
Zooplankton Quality -0.88 -1.25 0.38 0.25 -0.38
Zooplankton Survival -0.75 -0.88 0.25 0.25 -0.13
Delta smelt growth -0.63 -0.75 0.13 0.25 -0.25
Delta smelt survival -0.13 -0.63 0.00 0.25 -0.29
Delta smelt recruitment -0.50 -0.57 0.13 0.13 -0.29
Overall mean -0.58 -0.81 0.18 0.23 -0.26
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Effects to other Species

e Salmon and Sturgeon

* Actions may change
migration, impact
contaminants, food

* Expert elicitation—4
respondents

* High uncertainty

Action(s)
implementation
approaches

Months of
Action

Expert

Dry Water Year Type
CDFW - Below 0 0
Mormal
CF5 - Below 0 0
MDFS - 4 week pulse using | June, July, Mormal
Sacramento River water August NMES - Below | O for juveniles |0 for juveniles
Mormal 0 for adults 0 for adults
010 -1 juveniles
DWH 0 adults 0 adults
Average score (juveniles/sub-adults) -0.25 0
Average score (adults) 0 0
Average score (stage-agnostic and 0.08 0
stage-specific averaged together) :
COFW -1 0
CFS 0 0
NDFS - 4 week pulse uses | September, NMES 0 for juveniles | for juveniles
agriculture return water October 0 for adults 0 for adults
DWR 010 -1 juveniles 0 adults
0 adults
Average score (juveniles/sub-adults) 0.25 0
Average score (adults) 0 0
Average score (stage-agnostic and 0.25 0
stage-specific averaged together) ’




Learning

Special studies —
learning more with
more science.

Feasability — can we Effectiveness — did it -
o do the action? work? —




Metric Integration
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Real-Time Modeling



X2 Position

X2 Calculation Example

(74, 4.0)
Iy

(X2, 2.64)

(81, 2.0)

.............................................................................

X2=(74-81)/(4-2)*(2.64-2)+81
X2=78.8




Water Cost — near-real-time

Delta Qutflow (cfs)

16000
14000
12000

it
o
o
o
(=]

8000
6000
4000
2000

Outflow

\A

2
5

%
A

8/9/2023
8/16/2023
8/23/2023
8/30/2023

9/6/2023
9/13/2023

9/20/2023

9/27/2023
10/4/2023
10/11/2023
10/18/2023
10/25/2023

11/1/2023

Base (gate ops)
= Alt3 (no ops, -1000 cfs)

= = Alt2 (no ops, -500 cfs)
Alt4 (no ops, -1500 cfs)

mhos/cm)

EC Differences {u

Sum of

30000

25000

20000

15000

10000

5000

5000

10000

15000

20000

25000

EC Differences vs Outflow Decrease

y =-29496x + 2A79
R1=0.9981
400 600 200 1000 1200 1400 1600
'}

QOutflow Decrease{CFS)




Future Directions

\

/

Improvements to
zooplankton-flow
relationships

\

/

Improvements in
bioenergetic
models

~

(&

Adjusting
temperature
suitability curves

\

J

Accuracy of X2
calculations

\

Incorporate
results of special
studies




Questions?
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