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Delta smelt
Hypomesus transpacificus

* Federal and State listed as threatened (1993)

« Granted endangered status
» State 2009
* Federal: 2010 warranted but precluded

« Annual (mostly) life cycle
 Endemic to the San Francisco estuary




This neighborhood has really
gone downhill!

Third Year of
Major Drought!
Hot Summers!

Politics!




How do | balance climate
change with everything else
going on in my life?!

And you thought
there was stress
in your life !




Not necessarily
direct mortality

Large areas
of current habitat

may become
unavailable or
sub-optimal for

long periods
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Post-spawn

Thresholds Adults adults Larvae | Juveniles
Physiological stress Days 2 NA NA NA 24
Chronic lethal thermal maximum (50%) |Days = 27 25 NA 27
Chronic lethal thermal maximum (95%) |Days = 27 27 NA 28
Critical thermal maximum Days 2 28 27 29 29
Time periods

Days in optimal window 15 < Days < 18 NA NA X X
Beginning of spawning window (15-20C)|Date X X NA NA
Duration of spawning window 15 < Days < 20 X X NA NA




Definition of Maturation Window

(Assume this period needed for growth
In length and development of eggs)
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Maturation Window as Life
Stages

« Baseline: juvenile phase to first spawn (272
days)

Life stage

Juvenile

>

Adult Maturation

Adult
(post-spawning)

Larvae




Modeling Future Water Temperature

: : Global Climate Model
Regional air temperatures

and insolation

Regression models for water
temperature at selected sites:
f(Air Temp, Water Tempeyious day:
insolation)

(Wagner et al. 2011)

Final output: 100 years projected water
temperatures at selected sites in the Delta




Which Models to Use?

From 100+ recent climate-change
projections, four scenarios chosen:

i « PCM-BL1: Little
5070-2099 warmer with little ppt
change

‘PCM-A2: Medium
warmer with little ppt
change

*GFDL-B1: Medium
l warmer and drier
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« GFDL-A2: Much
§ warmer and drier but
| no longer “"extreme”

Temperature changes, °C



Four regions:
(Brown et al. 2016)

e San Joaquin River
 Warm already

e Sacramento River
e Cool

 North Delta
e Cool/lwarm
* Food

* Bays
e Cool
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Four regions:
(Brown et al. 2016)

e San Joaquin River
 Warm already

e Sacramento River
e Cool

 North Delta
e Cool/lwarm
* Food

* Bays
e Cool

Martinez




Duration of maturation
window (days)
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Maturation window (June-Feb=272 days)

PCM-B1

GFDL-A2
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New Scenarios froiti
IPPC 5t Assessment
2014

10 climate change models
« 2 greenhouse gas emission scenarios
 Calculated water temperatures using models

* Looked at average of daily average
temperature July-September

* Plotted 2020-2099

« Compared to:
» 24°C = stress
« 27°C = mortality
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Summer conditions (Jul-Sep)
e« 224°C = stress
« 2 27°C = mortality
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Conclusions

« Significant changes in the maturation window
occurred at all Delta sites examined

* New scenarios show no non-stressful habitat in
Delta by mid-century

« Adaptation?
« Temperature pushing seaward
« Salinity pushing landward
 Turbidity? Food? Other factors?



Questions?



