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A Simplified Annual Smelt Life-Cycle
lllustrating Magnitudes of Survival Uncertainty
(not Statistical Estimation Fitting Errors)
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Original Definition of Zones from
20 mm Smelt Survey Data

20 mm Survey stations
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MULTIPLE SURVEY AND MONITORING STATIONS
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Location and Definition of Zones for 20 mm Smelt

Zone Definitions not limited to Geographical Features; may
also include salinity, stations in sheltered waters, relevant
habitat for spawning, nutrient rich zones
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20 mm Smelt Predictions in Zone SB from
Relevant Flow, Food, Nutrient, Secchi ... Data
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Time-dependent Probability of 20 mm Smeit
Presence, Station 804 in SB Zone (1995-2014)

1~

: /“{ / JJ Ao "
Il
g 06- \
e
~1 Ml
- 0.4 \ r (1
E 1
g .. " ¥
AR )\/
19095 20 40 60 ;(;05 100 120 140 160 2014180

RRe (712 71 75 730 9 10 11 13 14 24 27 31 32 33) LOGREGCOMPDEV SMELTSB927
OCHART (804 SMELT20mmSTN 16=RR)[;36] 7



Time-dependent Probability of 20 mm Smelt
Presence, Station 918 in Pl Zone (1995-2014)
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BAYES FACTORS

Pr{Presence of Smelt | relevant Data} = p(1|x,y)
Bayes' Factor Contribution from new Clique (y) of Variables :

PriPresence| Data X,y) _ p(1]X,y) stations within a Zone

Pr{Presence| Data x) p(1] x)

Examples : Conditional Independence in non - PI Zone to export

policies in PI Zone or Influence of Nutrients withina Zone :

p(l1|x,y) p(1|x,0MR Flow) | Odds(1| x,Nutrients)

p(1]x) pix) O Odds(l|x)
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Life-cycle Model Linking 20 mm Smelt Juveniles in Spring
to Winter Adults (non-Pl zone)
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CONTRIBUTION OF NUTRIENTS TO PROBABILITY RATIO
OF SMELT PRESENCE IN ZONE SB

(2001) (2014)
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CONTRIBUTION OF NUTRIENTS TO LOG ODDS OF
SMELT PRESENCE in ZONE SB

(2001) (2014)
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RANKED DIVERGENCE OF INDIVIDUAL FACTORS
IN ZONE SB (1995-2014)
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Summary Thoughts and Recommendations

- Well-defined Zones are critical to predictions of Smelt. To
understand mortality, look for Zones where Smelt thrive.

- Candidates for “Good” prediction/decision models should
include hierarchical food-web structure, expert knowledge and
testable influences. Bayesian Belief Networks and Influence
Diagrams help display important conditional independencies.

- A prediction model can help us identify signals and cliques of
decision and random variables that reveal “probable causes”
for fecundity, mortality and survival of Smelt.

- Bayes Factors extract significant influences and patterns.
Can yield information on clusters of independent variables

- Be skeptical of global, static “Fish Stew” regression models



Bayesian Networks, Belief Nets, Influence Diagrams, Decision Analysis
(Selected References, Books, You-Tubes)
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2004
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Max Henrion “Rigs to Reefs: Decommissioning California’ s Offshore Oil Platforms”, OR/MS Today,
February 2015, https://www.youtube.com/watch?v=S7ws9V5sH50

Oliver, R. M. and J. Q. Smith (1989), "Influence Diagrams, Belief Nets and Decision Analysis", Proceedings of the
Berkeley May 1988 Conference, John Wiley, New York

Pearl, Judea (2000) “Causality: Models, Reasoning and Inference” Cambridge University Press
Koller, D. and N. Friedman (2009), “Probabilistic Graphical Models” The MIT Press

Marshall, K. T. and R. M. Oliver, (1995) "Decision Making and Forecasting", McGraw Hill, New York (See Chapter 4 on
Model Building)

Software/Consulting: Prevision (Proprietary), OpenBUGS, Netica (Canadian), BayesialLab, Lumina, ...
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