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Reminders

• Participants will be muted during the presentation

• Q&A will be conducted after the presentation

• To ask a question, please use the chat box or raise hand feature



MET Report

Linda Ackerman
MWDOC MET Director



CSDA Report

Chris Palmer
Senior Public Affairs 

Field Coordinator



ACWA Report

Cathy Green
President, OCWD
President, ACWA



Program

Snowpack/Snow Melt: 
How Did We Do?

Michael Anderson
State Climatologist

California Department of Water Resources 

Demetri Polyzos
Resources Planning Team Manager

Metropolitan Water District



C A L I F O R N I A  D E P A R T M E N T  O F  W A T E R  R E S O U R C E S

State Climatologist Update

C A L I F O R N I A  D E P A R T M E N T  O F  W A T E R  R E S O U R C E S

Michael L. Anderson, State Climatologist

Water Year 2023 



Overview

• Antecedent Conditions

• A Year of Extremes

• Outcomes to Build Upon



Forecasting the Water Year
• Fall (October/November)

– Precipitation Onset
– Temperature: Anomalous, Extreme 

or Record-Setting
– Soil Moisture State with Snowpack 

Initiation
• Winter 

(December/January/February)
– Wet/Dry
– Notable Anomalies

• Spring (March/April/May)
– Late-Season Bailout or Early Shutoff?
– Peak Snowpack Timing and Magnitude

• Summer 
(June/July/August/September)
– Drying Timing, Pace and Scale
– Extreme Heat Events
– Tropical Activity

• Multi-Year Prediction – What about 
next year?

    

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



A Decade of 
Extremes

• WY2023 adding to 
extremes narrative
– Dry to Wet shift
– Multiple Extremes
– New Records
– Coolest Year Since 2011



Statewide Water Year Precipitation 
and Temperature
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Building a Water Year 2023

Peak Snowmelt 2023

Tropical
Storm Hillary



The Statewide Snowpack for 2023

https://snow.water.ca.gov

https://snow.water.ca.gov/


Key Snowpack Information



Lakebed Assessments Tracking
• Satellite data provides 

inundation extents
• GIS can map for area 

inundated
• Visual inspection on 

flooding relative to 
populated areas.

• Comparison to model 
results



Tulare Lake Atlas
• Maps depict lake extent for a 

given volume of water

• Example here is for 1,016,600 ac-ft
with a water surface elevation of 184 ft 
above sea level. Lakebed elevation is 
170 ft.

• Map does not depict management
actions, only what water covers at a
given water surface elevation.

• Elevations from 171 to 200 ft mapped in
one foot increments.





Weekly Runoff & Recharge 
Outreach and Local 
Assistance

• Weekly outreach calls & assistance with local 
water managers

• Types of Recharge Assistance:
o Executive Order N-4-23 & N-6-23 Flood 

Diversions
o Streamlined Temporary Recharge 

Permits
o Active Recharge Projects & Surface 

Water Diversions
o Planned Recharge Projects
o Helping to deploy Temporary 

Pumps/Siphons/Other Equipment



Reservoir Storage Change WY2023



Real-Time Water Management
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Observations and Forecasts 
Informing Water Management

AR Recon



Precipitation Outcomes with ENSO

WRCC: SOI-Precipitation Relationships (dri.edu)

https://wrcc.dri.edu/Climate/ENSO_Precip/


Water Year to Date Precipitation
California Water Watch 66%



Final Thoughts
• Timing, pace and scale of storms will play a key role in 

impacts and water year outcomes.
• Importance of sub-seasonal elements building seasonal 

outcome needs exploration and ways to visualize spatial 
data and model results. 

• Building out from weather to season and working from 
seasonal outlook to add evolution needed to build 
end-to-end forecasting capabilities.



Questions?

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



Water Year 2023 Recap and 
Outlook for 2024

Water Advisory Committee of Orange County

January 05, 2024



Metropolitan
Water District 

of Southern 
California

Regional water wholesaler

19 million people

26 member agencies

Six counties

5,200 square miles



Metropolitan Water District’s Sources of Supplies

Northern 
Sierra

Colorado River Aqueduct 

20%

Upper 
Colorado 

River Basin
State Water Project 

30%

Lake 
Mead

Lake 
Powell

Local Supplies 

50%
• Los Angeles Aqueduct

• Groundwater

• Recycling

• Desalination

Bay 
Delta

Lake 
Oroville



Water Year 
2023

Credit: DWR



Water Year 2023: Drought to Abundance

Tropical Storm Hilary (August 2023)

Shasta Lake (October 2022)

Credit: DWR

Lake Oroville (October 2022)

Credit: DWR

Los Angeles (March 2023)

Credit: Getty Images
Credit: CIRA

Credit: Fox News Las Vegas

Lake Mead (January 2023)

Tulare Lake (May 2023)

Credit: DWR

Started with…

Ended with…



Water Year Hydrologic Conditions: Near-Record Breaking

Water Year 2023 
Runoff

Peak Snowpack
(April 9, 2023)

Northern 
California



Water Year Hydrologic Conditions: Near-Record Breaking

Water Year 2023 
Runoff
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% of Normal 
Precipitation

300    200   150   130  110   100   90    70     50      25     5

Above Normal Precipitation : Atmospheric River Events 



Departure from Normal 
Temperature (°F)

-4     -2      0     +4 Credit: NASA Earth Observatory

Below Normal Temperatures – Near Record Snowpack

Sierra 
Snowpack 



Lake Oroville Spillway: Flood Control Releases



Water Year Hydrologic Conditions: Near-Record Breaking

Water Year 2023 
Runoff

Peak Snowpack
(April 6, 2023)

Upper Colorado 
River Basin



Water Year Hydrologic Conditions: Near-Record Breaking

Water Year 2023 
Runoff
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Improved Lake Mead Levels:  Higher Than Anticipated 

End of December 2023
1,068.18 feet

January 2023 Projection:

End of December 2023
1026.91 feet

41ft. 

increase 



0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

M
il

li
o

n
 A

c
re

-F
e

e
t

3.18 MAF
Current Supply 

Estimate

Note: Data as of November 14, 2023.

1.52 MAF 
Current Demand 

Forecast on 
Metropolitan

2023 Water Supply/Demand Balance: Regional View

1.68 MAF
Water to Manage



SWP Carryover

297 TAF

SWP Flexible Storage

219 TAF

Out-of-Region 
Groundwater Banking

478 TAF

Desert Water & 
Coachella Valley

212 TAF

Lake Mead ICS & 
Other Colorado

Management Actions

1,544 TAF

Metropolitan’s 2023 Storage Actions: ~ 1.16 MAF Increase

Notes: 
1) Dashed lines indicate 2023 starting storage balances.
2) Ending storage balances are projections (as of December 28, 2023) & will vary based on actual conditions.
3) In-region storage includes emergency storage. 
4) Storage buckets are not drawn to scale.

In-Region Storage

1,021 TAF
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Metropolitan Dry-Year Storage
End-of-Year Balances



Credit: DWR

Hydrologic Conditions 
Update

Phillips Station, Sierra Nevada (January 2024)



Initial 2024 
SWP

Table A 
Allocation

• Reflects current reservoir storage conditions and 
relatively dry start to Water Year 2024

• DWR estimates at least 90% chance 2024 SWP 
Allocation increases above 10%

• Current DWR study shows a range of final 
allocations of 10% to 50% if remainder of the 
year is dry or wet respectively



Meeting Fall X2 Requirements Lowered San Luis Reservoir 

• Regulatory Requirements in Wet and 
Above Normal water years during 
September and October 

• Creates suitable Delta Smelt habitat in 
Suisun Bay (80 km from Golden Gate 
Bridge)

• Estimated SWP Water Cost: ~600 TAF

• Oroville: ~ 300 TAF 

• Exports ~300 TAF 



Northern Sierra Precipitation: 8-Station Index
As of 01/03/2024
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this Date



Planning for 
2024

Preparing for 
Dry & Wet 
Conditions

• Meet SWP Dependent Area demands with available SWP supplies

• Utilize Metropolitan’s SWP banking accounts 

• Augment Colorado River deliveries with Lake Mead ICS

• Preserve storage supplies in SWP carryover, flexible, and Diamond 
Valley Lake 

• Explore transfer opportunities

• Further use of SWP supplies as SWP Allocation increases

• Fill Diamond Valley Lake 

• Store water in Metropolitan’s SWP banking programs and 
Colorado River storage programs, such as Lake Mead ICS

• Continue coordination with member agencies on managing 
surplus supplies

If dry conditions continue…

If conditions become wet…
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Note: Data as of December 28, 2023.

2024 Water Supply/Demand Balance: Regional View

Reflects System 
Conservation Efforts

1.15 MAF
Current Supply 

Estimate

1.56 MAF 
Current Demand 

Forecast on MWD

413 TAF
Supply/Demand Gap

WSDM Actions & 
Storage
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To ask a question, please use the chat 
box or use the raise hand feature.

Questions



Next WACO meeting:
Friday, February 2, 2024 at 7:30am via Zoom

Next WACO planning meeting:
Tuesday, January 16, 2024 at 7:30am via Zoom

Thank you
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