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Tracking novel extremes and their impacts with earth

observations
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Dr. Michael Anderson, State Climatologist



Strength of El Nino

* EINino is the warmingof + Weak —0.5to0 1.0
the eastern Pacific Ocean  degrees Celsius warmer

near the equator e Moderate-1.0to0 1.5
« Strength is determined by  degrees Celsius warmer
size of temperature + Strong — 1.5t0 2.0
anomaly degrees Celsius warmer
 Relative Ocean Nino » Very Strong — greater
Index (RONI) tracks event  than 2.0 degrees Celsius
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Nino Region SSIi

Departu res (OC) Rece nt Relative SST Anomalies
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From NOAA ENSO Diagnostic Discussion 8/24/26



Nino Region SSIi

Departu res (OC) Recent Relative SST Anomalies
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From NOAA ENSO Diagnostic Discussion 9/22/26



Time Series Relative Ocean Nino Index
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ENSO Changes Wintertime Storm Tracks

° Jet Stream ﬂat and fast Typical Wintertme Pattern

* Displacement to the
south determines CA
Impacts

* More coastal damage e le
* Higher sea levels (+1ft)

Persisient, Exiended Pacific Jet Stream
& Fxmplrfed Storm Jrack
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California Impacts with El Nino

» Coastal erosion from storm/wave impacts
» Coastal inundation from higher sea levels
* Elevated Sea Surface Temperatures

» Elevated Seasonal Snow Line

* Heavy precipitation event characteristics
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Sea Levels and El Nino

San Francisco Bay
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El Nino peak sea levels increase with sea-level rise. Credit- NOAA CO-0PS via the Unmiversity of Hawaii Sea Level
Center.
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https://scripps.ucsd.edu/news/how-does-el-nino-impact-california-coast

Atmospheric Rivers and El Nino

Center for Western Weather and Water Extremes s B
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CW3E Coastal Landfa!hng AR Cata1-:::g update::l through 2025
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~ * Timing, pace, and scale of
storms key to how
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Ledt Map: Map of coastal locations. Click these paints to change analyses
»  Upper Lefl Chart: Annual freguency of AR events shaded according o the Ralph et al. (2019} |" B =k,
= Upper Right Charl: Monthly average reguency of AR events shaded ::l"";.'-r"lr 1o the AR =
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Lorwer Right Chart: A summary of AR direction by AR scale.
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https://cw3e.ucsd.edu/Projects/ARCatalog/catalog.html

Earth Observing Systems and El Nino

¢ Sea Surface
Temperature

+ Sea Level

* Coastal Conditions

* Vegetation State

* Fire and Impacts

» | andslides/Debris Flows
* |nundation Extent

* Regular Observation

» Before/After Event Obs

* Threshold Crossings

* Anomalous Conditions ID
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Key Takeaways

* All very strong El Nino years had at least one month of much
greater than average precipitation

* Timing, pace, and scale of storms will drive impacts - storm size
and time between storms key

» Coastal impacts expected from higher sea levels and wave
damage from increased storminess

* Earth system observations have a role in readiness and response
as well as a key role In tracking change.
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Questions?

* Email: Michael.L.Anderson@water.ca.gov
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