CALIFORNIA DEPARTMENT OF WATER RESOURCES

Seasonal to Interannual Prediction In a
Dynamic Climate

May 17, 2022

Average SST Anomalies
13 SEP 2020 — 10 OCT 2020
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Average SST Anomalies
5 SEP 2021 — 2 OCT 2021

Michael L. Anderson, State Climatologist



Talk Overview

« Seasonal prediction with average and increasing variability
* Geophysical processes and interactions influencing seasonal prediction

* A framework for forecasting from weather to climate and from climate to

weather

e To Do List
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CA Temperature and Precipitation
Dynamic Climate Perspective
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Intra-annual Variablility

California (statewide)
12-Manth Summary of Precipitation for October 2020 - September 2021

Statewide Precipitation

Gray — within middle 80% ot distribution
Dark Gray — middle third of the distribution

Need: S2S prediction to
note anomaly, extreme,
or record-setting
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From Extreme to Common
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Statewide Water Year Minimum Temperature
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Water Year (October to September)
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Key Phenomena Affecting California
Water Supply/Flooding:

Polar Processes

Flooding &

The alignment of key physical processes operating
and Interacting on different space and time scales
that will change with climate change impact the
timing, pace and scale of atmospheric river events.




Forecasting the Water Year

»  Fall (October/November) * Spring (March/April/May)
— Precipitation Onset — Late-Season Ballout or Early Shutoff?
— Temperature Anomaly, Extreme or — Peak Snowpack Timing and Magnitude
Record e Summer
— Sc_)i_l Moisture State with Snowpack (June/July/August/September)
| Initiation — Drying Pace and Scale
* Winter — Heat Events
(December/January/February) _ Tropical Activity
— Wet/Dry

 MultiI-Year Prediction — What about
next year?

Climate Change: How much different will the next decade be?
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" Building a Water Year 2022

Temperature . Dry Season/ .
Anomalies Monsoon
VX@E? Record Dryness TBD
Dry WIND

!
Fall Rains Start Y Peak Melt
50% of Annual \ )
Precipitation Peak End of
Y Year Tarcet
Oct-Apr: 74% ot Average Snowpack g

Water Demand Highest
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Water Year 2021 Landfalling Atmospheric Rivers: Through August

62 atmospheric rivers have made landfall
AR Strength AR Count .
J over the U.S. West Coast during Water Year 2021
Weak 23 50°N p—
Moderate 24 6 WY 2921
Strong 12 = <
45°N —{ Center for Western Weather
and Water Extremes
Extreme 3 Oct. 1375
Exceptional 0 .
40°N = Jan. 13
Regions Impacted by Each AR e
June 13
State/Region Times AR 'Conditions 35°N —
Experienced
Washi ngton 57 Ralph/CW3E AR Strength Scale
B Weak: IVT=250-500 kg m~* s7!
O regon 59 30°N —1 ™ Moderate: IVT=500-750 kg m™* 57!
B Strong: IVT=750-1000 kg m~* s7*
N O rth ern CA 33 B Extreme: IVT=1000-1250 kg m™* s
Bl Exceptional: IVT>1250 kg m™1 st Map prOduced on 9/1/2021
Central CA 16 p—_— | Produced by C. Hecht and F. M. Ralph
I [ [ I [ [
Southern CA 7 145°W  140°W  135°W  130°W  125°W  120°W  115°W  110°W
CW3E

- (’ = Center for Western Weather
—_—— and Water Extremes



Real-Time Water Management

Minimize
Hazard Resilience Metric:
anaged Volume Capability

Streamflow

AR

Research

Maximize

Benefit
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Forecasting the Water Year

» Fall (October/November) « Spring (March/April/May)
— Precipitation Onset — Late-Season Ballout or Early Shutoff?
— Temperature Anomaly — Peak Snowpack Timing and Magnitude
— Soll Moisture State with Snowpack e Summer
Initiation (June/July/August/September)
* Winter — Drying Pace and Scale
(December/January/February) — Heat Events
— Wet/Dry — Tropical Activity
— Notable Anomalies » Multi-Year Prediction — What about
next year?

Climate Change: How much different will the next decade be?
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Final Thoughts

 Need to connect climate and weather for
effective seasonal to multi-year forecasting

* Need global ocean prediction to improve longer
leads In forecasting (heat content important)

* Need sector specific decision support products
that may be downstream from NOAA predictions
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Questions?

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