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Outline

. The California Underwater Glider Network

. Goal, approach, target phenomena

. Performance

. The El Nino of 2023-2024 in the California Current System
. Comparison to El Ninos of 2009-2010 and 2014-2016

- El Ninos are diverse at the equator and in the CCS

. Activities with Spray underwater gliders



Goal, approach, target phenomena

- Overarching goal of the California Underwater Glider Network is to observe the
regional effects of climate variability

- Approach is to make repeated glider sections measuring temperature, salinity,
velocity, dissolved oxygen, chlorophyll fluorescence (bulk measure of
phytoplankton), and acoustic backscatter (bulk measure of zooplankton).

- Target phenomena

. Effects of El Nino/La Nina

- Marine heatwaves

- Salinity extremes, changes in source waters

- Ocean acidification, currently measuring oxygen, pH in the future.

- Building blocks of ecosystem with bulk measures of phyto-, zooplankton

- Annual cycles, phenology



The California Underwater Glider Network
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- Three main sustained lines starting in 2005: 90.0, 80.0, 66.7.

- An alongshore line covered roughly half-time starting in 2017, full-time since
January 2019.

- Line 56.7 started in December 2019.



El Nino Diversity

El Ninos
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The SoCal Temperature Index
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Line 90, Temperature at 50 m
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Line 90, Temperature, Inshore 200 km

Line 90.0, 0 - 200 km
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Line 90, Salinity on 26 kg/m? isopycnal
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- Strong salinity anomaly in 2015-

2016 indicative of southern
source water

. Similar to 1997-1998 El Nino
- Decadal variability in salinity

suggests larger scale changes In
source water



All Lines, Temperature at 10 m, Inshore 200 km

All Lines, 10 m, 0 - 200 km
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Anomaly of Steric Height (m)

All Lines, Steric Height, Inshore 50 km

All Lines, 10 m, 0 - 50 km
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Gain

Dissolved oxygen

Modeled Gain Evolution
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Spray?2

. Spray2 underwater glider
during a field test earlier this
year

. Designed for:

. BGC payload

- Longer missions

- Faster speeds

- Ease of use
- Recapitalizing glider fleet
- Licensed to MRV
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Collaboration with SOCIB,
IMEDEA

Submesoscale processes,
vertical fluxes
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Three experiments: 2018,
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Conclusions

- ElI Nino diversity in the CCS

- Variabllity at other time scales
- Eddies, as in 2023-2024
- Decadal changes of source water
- Connection between equator and CCS
- Failed El Nino of 2014 coincided with “blob”
. Strong response in 2015-2016 at both equator and CCS

- Diversity in CCS response to El Nino emphasizes the need for
observation



