This public correspondence was modified for accessibility. For the original correspondence, contact
disb@deltacouncil.ca.gov

From: Deirdre Des Jardins <ddj@cah2oresearch.com>
Sent: Wednesday, May 22, 2024 1:40 PM
To: Delta Council ISB <DeltaCouncillSB@deltacouncil.ca.gov>

Subject: Fwd: Western NA hydroclimate could be shifting back to a wet
regime. What does that mean for the Delta ecosystem?

Question | asked Rosemary Hartman on climate shifts and regime shifts in the Delta.

The more fundamental question is whether the climate shifts are resulting in shifts in the ecosystem
response. This also be something to think about in response to the food web review.

---------- Forwarded message ---------

From: Deirdre Des Jardins <ddj@cah2oresearch.com>

Date: Wed, May 1, 2024 at 10:23 AM

Subject: Western NA hydroclimate could be shifting back to a wet regime. What does that mean for the
Delta ecosystem?

To: Hartman, Rosemary@DWR <Rosemary.Hartman@water.ca.gov>

Hi Rosie

| just saw a [fire emoji fire emoji fire emoji] presentation by a leading climate dynamics researcher,
Robert Jngln Wills, which indicated that our western North American climate could shift from the drier,
droughtier 21st century precipitation regime to a wetter regime. | wanted to get you the info and also
ask you about the wet and dry Delta ecosystem regimes that you found in the 2022 drought synthesis
work that you led.

Wills presented the results of a new, very high-resolution modeling with the CESM1 global climate
model showing forcing over the next three decades towards an El Nino like, warm Pacific Decadal
Oscillation pattern in the eastern Pacific. This would be a reversal from the forced response in recent
decades, which has been towards a cooler, La Nina like pattern with a cool PDO, associated with the
megadrought in the Southwest.
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The forced response in a high-resolution model with w
reduced double-ITCZ bias

CESM1-HR 1980-2022 SST Trend (4-member mean)

» Looking to the future (under high
emissions), CESM1-HR shows an
SST warming pattern associated
with much more positive
feedbacks, suggesting a very
large pattern effect in this model

+ We are investigating possible
mechanisms for this reversal in
the forced response (e.g.,
transient thermostat response,
large response to aerosols or
other non-GHG forcing)

This is what the warm phase of the Pacific Decadal Oscillation looks like. Years with both a warm PDO
and an El Nino have a higher probability of being wet years in western North America.

Pacific Decadal Oscillation warm phase pattern
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cooler warmer

We had a warm Pacific Decadal Oscillation from 1977 to 1998, as well as more El Nino like trends in the
tropical Pacific. That period was wetter on average, although there were some severe droughts. This
shows the Standardized Precipitation Index anomalies relative to 1901 to 1980.
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In contrast, this is the Standardized Precipitation Index for the last decade. It's been a very droughty
decade across the western US.

Standardized Precipitation Index Change 2013-2023 /1901-1980
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This graph shows the difference between the precipitation distributions for 1977 to 1998 (orange), and
2014 to 2023 (red). 1977 to 1998 had drier dries and wetter wets, but was overall wetter. 2014 to 2023
had much drier dries and fewer wetter wets. If the high resolution modeling verifies with other studies,
we could shift back to a distribution more like 1977 to 1998 in coming decades.



WY Mean Precipitation Anomalies by PDO Period
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Your 2022 presentation of the IEP Drought MAST identified two regimes for the Delta ecosystem

IEP Drought Impacts Report

These were your slides showing the two Delta ecosystem regimes. This was the wet year regime that
you found:


https://www.waterboards.ca.gov/drought/tucp/docs/2021/20220201_report_cond7.pdf

* High Flows

* High Turbidity

* Lower temperatures
* More native fish

+  More productivity

This was the dry year regime:

* Low flows

* Clear water

* Higher temperatures

* More non-native fish

* More harmful algal blooms

The slides are similar to the old and new regimes in the 2010 IEP POD MAST regime shift hypothesis. |
asked you about the regime shift hypothesis during your 2022 presentation, and you said you thought
the frequent droughts were preventing the ecosystem from shifting out of the new regime.
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Figure 8. The ecological regime shift in the Delta results from changes in (slow)
environmental drivers that lead to profoundly altered biological communities and, as

soon as an unstable threshold region is passed, a new relatively stable ecosystem
regime.

Your conjecture was consistent with Greg Gartrell's observation that the last time the Delta smelt
population increased was during the period from 1995 to 2000, when the Delta freshened for extended
periods. See Gartrell, G. Will Increasing Outflow in the Summer Increase Delta Smelt Survival?



https://www.waterboards.ca.gov/waterrights/water_issues/programs/bay_delta/comments121616/docs/greg_gartrell.%20pdf
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Figure 13. Reproduced from Figure 3-9, page 31 of reference 6, and described in that report as
“Distance to fresh water from Crockett: Distance to fresh water is defined as the distance in
miles upstream of Crockett to water with less than 50 mg/L chloride concentration. The
horizontal line, at approximately 18 miles, is the distance from Crockett to the Delta [75 km from
the Golden Gate]. The shading represents the spatial extent and duration of the presence of fresh
water within Suisun Bay, downstream of the Delta.” See reference 6 for data notes.

Deirdre Des Jardins
California Water Research
"The future enters into us, in order to transform itself in us, long before it happens" -- Rainer Maria Rilke

California
Water
Research

831 566-6320
cah2oresearch.com
twitter: @flowinguphill
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