
Russian River
Watershed Resilience Pilot 

Watershed Network ӛTechnical Office Hours

January 20, 2026
Funding for this project has been provided in 

full or in part from the Budget Act of 2022 
and through an agreement with the State 

Department of Water Resources.



Interpretation Captioning

Å Elegir su idioma en la caja que parece 
después de unir la reunión. Haga clic 
љsaveò

Å Select your speaking language on the 
dialog box that appears after you join, 
hit save

Å Apague capciones por navegar al botón 
ĲŰШũċШƓċŰƣċũũċЯШĲũŔŊĲШљƚőŸƽШcaptionsњ

Å Now turn on captions by going to the CC 
button on the Zoom toolbar and 
ĦőŸŸƚŔŰŊШљƚőŸƽШĦċƓƣŔŸŰƚњ

Å En el menú que aparece, prenda 
traducción

Å In the menu that appears, turn on 
translation

Å ũШũċĬŸШĬŸШљůǃШĦċƓƣŔŸŰШũċŰŊƨċŊĲњЯШċĤƖċШ
el menú para elegir su idioma preferida

Å ĲǂƣШƣŸШљ~ǃШĦċƓƣŔŸŰШũċŰŊƨċŊĲњЯШŸƓĲŰШ
the menu to select your preferred 
language



Meeting Objectives

1.Providetechnical details on modeling efforts

2.Provide opportunitiesfor discussion and clarification on 
technical components
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TIME TOPIC PRESENTATION Q&A

12:25PM Logon

12:30 PM Climate & HydrologyAnalyses 30 min 30 min

1:30 PM Surface Water Supply 20 min 25 min

2:15 PM Groundwater Supply 15 min 15 min

2:45 PM Flood Management 15 min 15 min

3:15 PM Ecosystem & Water Quality 15 min 15 min

3:45 PM Equity 15 min 10 min

4:10PM Recreation & Hydropower 10 min 10 min

4:30PM Adjourn



Climate and Hydrology ӛ 
Technical Analysis Overview and Q&A

Start Time: 12:30 PM
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TIME TOPIC PRESENTATION Q&A

12:25PM Logon

12:30 PM Climate & Hydrology Analyses 30 min 30 min

1:30 PM Surface Water Supply 20 min 25 min

2:15 PM Groundwater Supply 15 min 15 min

2:45 PM Flood Management 15 min 15 min

3:15 PM Ecosystem & Water Quality 15 min 15 min

3:45 PM Equity 15 min 10 min

4:10PM Recreation & Hydropower 10 min 10 min

4:30PM Adjourn



Water Resource Vulnerability

Resilience Planning ς Climate and Hydrology

2. Explore 
Hazards

3. Assess 
Vulnerability

4. Develop 
Adaptation 
Strategies

5. Implement 
& Monitor

1. Set the 
Stage

Flood Management

Water Quality 

Hydropower

Surface Water Supply

Ecosystem 

Recreation

Groundwater Supply

Community & Equity

Future Climate Scenarios

Watershed Hydrology

Identify Strategies  

Evaluate Strategies

Prioritize &

Recommend Strategies 

February 

Meeting 

Topics



Climate Model Datasets Summary

18

ÁThe climate model projections have been downscaled from 15 Coupled Model 
Intercomparison Project Phase 6 (CMIP6) General Circulation Models (GCMs) using 
the Localized Constructed Analogs version 2 (LOCA2)-Hybrid approach by Scripps 
Institution of Oceanography.

Á15 GCMs, combined with three Shared Socioeconomic Pathways (SSPs) and multiple 
variants, were used to develop 129 climate projections. Each SSP includes one to ten 
initial condition variants.

Á3 km spatial resolution with daily outputs over the period 1950 to 2100 with 
coverage across California.

ÁSame datasets are being used to inform the California Fifth Climate Change 
Assessment.

Á3 km datasets were further downscaled to 270 m spatial resolution.



Source: https://pubs.usgs.gov/tm/06/h01/tm6h1.pdf

Basin Characterization Model (BCM)

ÅHydrologic Model developed by USGS.

ÅGridded model with 270-m resolution.

ÅSimulates historical and future climate 
unimpaired streamflows and various 
hydrological fluxes.

ÅUses PRISM climate inputs for historical and 
LOCA2-Hybrid for future climate.

ÅUsed in many in various Russian River water 
supply planning studies.



Temperature
Change in Annual Temperature for the Russian River Region     

Surface Water Supply

Ecosystem 

Impacted Sectors

Groundwater Supply

Historical (1981-2010) Mid Future (2041-2070) Late Future (2071-2100)

Average increase by 3.7 oF Average increase by 6 oF

Å Temperature increase is consistent across the future periods. 
Å Temperature is projected to rise by 3.7 oF during mid-future and nearly 6 oF by late future.
Å Projected increase varies across various climate projections

Average value of 57 oF



Extreme Heat
Change in Extreme Heat Days (days > 95F) for the Russian River Region     

Impacted Sectors

Historical (1981-2010) Mid Future (2041-2070) Late Future (2071-2100)

Recreation

Ecosystem 

Surface Water Supply

Hydropower

Average increase by 17 days/year Average increase by 32 days/year

Å Central and Northern regions are more prone to extreme heat days. 
Å Number of extreme heat days will increase by 17 to 32 days across region.
Å Projected increase varies across various climate projections.

Average value of 15 days/year



Precipitation
Change in Annual Precipitation for the Russian River Region     

Impacted Sectors

Historical (1981-2010) Mid Future (2041-2070) Late Future (2071-2100)

Average increase by 2.9% Average increase by 5%

Surface Water Supply

Groundwater Supply

Hydropower

Ecosystem 

Å Precipitation increase is consistent across the future periods.
Å Precipitation is projected to increase by 3% during mid-future and 5% by late future.
Å Some localized area are projected to face decrease in precipitation.

Average value of 43 inch



Extreme Precipitation
Change in Extreme Precipitation for the Russian River Region     

Impacted Sectors

Historical (1981-2010) Mid Future (2041-2070) Late Future (2071-2100)

Average increase by 6.3% Average increase by 16.9%

Flood Management

Groundwater Supply

Surface Water Supply

Å Spatial variation of the change in similar to annual precipitation.
Å Extreme precipitation is projected to increase by 6% during mid-future and 17% by late future.
Å Increase in extreme precipitation is the primary driver of flood risks.

Average value of 6 inch



Wildfire Probability
Wildfire Probability for the Russian River Region     

Impacted Sectors

Historical (1981-2010) Mid Future (2041-2070) Late Future (2071-2100)

Average Probability of 18% Average Probability of 22%

Ecosystem 

Water Quality 

Surface Water Supply

Flood Management

Average Probability of 13%

Å Northern and central regions are more susceptible to wildfires.
Å Increase in drought will make the region more vulnerable to wildfires in future.
ÅWildfire causes water quality issues, loss of vegetation and biodiversity. 



Understanding Russian River Past, Present, and Future Hydrology
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Understanding Russian River Past, Present, and Future Hydrology

ÁStreamflow Statistics Comparison

0

2,188

571

897

1,222

897

Streamflow Reconstruction (1582-2004)

Streamflow at Healdsburg (TAF)
Paleo Reconstruction 

(1582 ς 2004)

45

2,233

485

786

1,206

872

Instrumental (1911-2025)

Instrumental (1911-2025)
Instrumental 
(1911-2025)

Units: TAF

Projections 
(2026-2100)

1

2,037

554

832

1,148

876

Future (2026-2100)

Projections (2026-2100)

2,869



Drought Severity and Duration ӛ Historical
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Drought Severity and Duration ӛ Paleo
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Russian River at Healdsburg, WY 1582-2025

1976-77 and 2020-22 
still represent the 
most severe short 
duration droughts

Longer duration 
droughts 
observed in paleo 
record 1610-19



Drought Severity and Duration ӛ Projections
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More severe and longer 
duration droughts 
projected in the future



Communicating Trends and Change in Climate and Hydrology

39

ÁPeriods of Analysis

ҍHistorical: 1981-2010

ҍFuture 
ÁMid: 2041-2070 (2055)

Á Late: 2071-2100 (2085)

ÁClimate Scenarios

ҍAnalysis of full GCM ensemble

ÁTemperature
ҍ Change in annual and seasonal temperature
ҍ Extreme heat days (Tmax > 95 ϲF)

ÁPrecipitation
ҍ Change in annual and seasonal precipitation
ҍ Changes in wet-dry transitions (duration/frequency)
ҍ Extreme precipitation (1% annual exceedance probability)

ÁHydrology
ҍ Annual and season runoff volumes
ҍ High and low flow extremes (distribution)
ҍ Streamflow timing
ҍWet-dry transition changes based on natural flow
ҍ Drought severity and duration
ҍ Climate water deficit

ÁLandscape
ҍ Soil moisture
ҍ Anticipated vegetation changes
ҍWildfire probability and burn area

Periods & Scenarios Variables



Surface Water Supply ӛ 
Technical Analysis Overview and Q&A

Start Time: 1:30 PM
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TIME TOPIC PRESENTATION Q&A

12:25PM Logon

12:30 PM Climate & HydrologyAnalyses 30 min 30 min

1:30 PM Surface Water Supply 20 min 25 min

2:15 PM Groundwater Supply 15 min 15 min

2:45 PM Flood Management 15 min 15 min

3:15 PM Ecosystem & Water Quality 15 min 15 min

3:45 PM Equity 15 min 10 min

4:10PM Recreation & Hydropower 10 min 10 min

4:30PM Adjourn



Water Resource Vulnerability

Resilience Planning ӛ Surface Water Supply

2. Explore 
Hazards

3. Assess 
Vulnerability

4. Develop 
Adaptation 
Strategies

5. Implement 
& Monitor

1. Set the 
Stage

Flood Management

Water Quality 

Hydropower

Surface Water Supply

Ecosystem 

Recreation

Groundwater Supply

Community & Equity

Future Climate Scenarios

Watershed Hydrology

Identify Strategies  

Evaluate Strategies

Prioritize &

Recommend Strategies 

February 

Meeting 

Topics



Modeling Analysis Summary 

ÅModeling was conducted 
using a watershed-wide 
hydrologic model (BCM) and 
two system models (HEC-
ResSim and SW DSM)

Å41 future climate projections

ÅDaily simulation 1950-2100 
using current and future 
demand and operational 
assumptions

ÅAnalysis of results in 
comparative mode

BCM and HEC-ResSimSW DSM



HEC-ResSim

What is HEC-ResSim?

Å USACE Hydrologic Engineering Centerõs Reservoir System 

Simulation model

Å Water balance accounting model

ÅWatershed natural flows

ÅImports

ÅSystem losses

Å Handles complex reservoir operations

üFlood Operations

üWater Supply Operations



Russian River HEC-ResSim Network

Russian River ResSim Model Network

Input/Output Flow Locations: mainly correspond to USGS stream 
gages along the Russian River and Dry Creek
Å Imports

o Potter Valley Powerhouse
Å Local flows

o Calpella (USGS 11461500)
o Lake Mendocino Inflow (USACE)
o West Fork (USACE, previously USGS 11461000)
o Hopland (USGS 11462500)
o Cloverdale (USGS 11463000)
o Healdsburg (USGS 11464000)
o Lake Sonoma Inflow (USACE)
o Dry Creek Geyserville (USACE, previously USGS 11465200)
o Dry Creek Mouth (USGS 11465350)
o Hacienda Bridge (USGS 11467000)

Å Simulates storage and releases at Lake Mendocino and 
Lake Sonoma

o Flood releases
o Water supply releases to meet minimum instream flow 

requirements
Å Simulates flows on the mainstem of the Russian River and 

Dry Creek (no tributaries)



Russian River HEC-ResSim

ÅRussian River Operations

Å Hydrology (System gains nodes in figure)

o Daily modeled unimpaired flows from the USGS Basin Characterization Model (WY1950-WY2100) for 
41 CMIP6 future climate scenarios

Water Supply

Å Time-Limited Petition Proposed Hydrologic Index: Lake Mendocino Storage Thresholds

Å Minimum Instream Flows: D1610 with BO Recommended Summer Adjustment

Russian River ResSim Schematic

Primary Model Assumptions for the Russian River Watershed Resiliency Pilot

Flood
Å Lake Mendocino 2025 Water Control Manual Update 

Å Lake Sonoma 2023-2026 Minor Deviation

ÅSedimentation

Å 2050 bathymetry for both reservoirs based on sedimentation estimates

Å System Losses (System losses nodes in figure)

o Agricultural losses:
o Historical based on applied water estimates developed in 2013 Davids Engineering study 

(available upon request)
o Future projected based on increase potential evapotranspiration calculated in BCM
o No new agricultural fields assumed

o Municipal and Industrial
o Historical based on 2023 reported use
o Projections based on available Urban Water Management plans

o Other Losses
o Based on observed gage water balance (riparian, gw-sw interactions, etc)



Russian River ResSim Schematic

Eel River Tunnel Diversions
Primary Model Assumptions for the Eel River Diversion Operations Resiliency Pilot

1) PGE License Amendment Application (2025) Operations
o Scott Dam and Cape Horn Dam in place
o PVID receives 2020 average requested deliveries
o Assumed for 1950-2034 of simulation 

Minimum Instream Flows East Fork Russian River at Powerhouse

2) New Eel-Russian Facility (NERF) Operations
o Scott Dam and Cape Horn Dam removed
o Assumed for 2035-2100 of simulation 

NERF Operation Rules (Flows values are Eel River flows at NERF diversion)



Lake Mendocino Storage under Future Projections (All Projections)

Historical Climate >> Future Climate >>



Lake Mendocino Storage under Future Projections (All Projections)



Lake Sonoma Storage under Future Projections (All Projections)

Historical Climate >> Future Climate >>



Lake Mendocino and Lake Sonoma Storage 
under Future Projections

Historical Climate >> Future Climate >>

Lake Sonoma

Lake Mendocino

Significant Droughts

4 3 7

Projection: ECE_585



Lake Mendocino Storage under Future 
Projections

Historical Climate >> Future Climate >>

Depleted 
Reservoir



Lake Sonoma Storage under Future Projections
Historical Climate >> Future Climate >>



Sonoma DSM 
Model Overview

ÅRussian River assumptions and operations 
aligned with HEC-ResSim

ÅAdds detail on customers served by 
1GFGE9 59L=JӐK LJ9FKEAKKAGF KQKL=E

ÅWater Contractors: 
ÅCities of Santa Rosa, Petaluma, Rohnert Park, 

Cotati, and Sonoma, Town of Windsor, NMWD, 
Valley of the Moon Water District 

ÅOther Water Transmission System 
Customers:
ÅForestville Water District, California-American 

Water Company (Larkfield-Wikiup area), 
Kenwood Village Water Company, Lawndale 
Mutual Water Company, Penngrove Water 
Company, 



HEC-ResSim and DSM Model Comparison

R² = 0.9773
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Marin and North Marin Surface Storage
ÅStatistics across 41 GCM simulations



Surface Water Supply: Key Findings

ÅUpper Russian River water users will experience growing water supply reliability 
challenges
ÅReduced Eel River imports due to: (1) PVP decommissioning, (2) loss of upper watershed 

snow storage, (3) more variable Eel River hydrology
ÅPotter Valley water supply for late spring-summer agriculture uses will be unavailable in 

many years without substantial adaptation
ÅLake Mendocino storage will experience greater frequency of low storage due to increase in 

demand and more extreme drought periods
ÅAbility to maintain Lake Mendocino releases for downstream Russian River uses will be 

challenged in some years

ÅLower Russian River water users are less impacted, but longer and more severe 
droughts will stress the system
ÅLake Sonoma is stressed more in the future, but appears capable of supplying lower river 

and Sonoma Water transmission system customers
ÅSeveral future projections result in simulated storage lower than historical lows
ÅOperational adaptation and water management could lessen impacts



Informing Adaptation Strategies for Surface Water Supply

ÅUpper River strategies that address greater seasonal and annual variability 
in flows is critical to maintain reliability
ÅStorage, conjunctive use, demand management

ÅLower River strategies that address longer and more severe droughts
ÅMulti-year drought options such as regional water banks



Groundwater Supply ӛ 
Technical Analysis Overview and Q&A

Start Time: 2:15 PM
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TIME TOPIC PRESENTATION Q&A

12:25PM Logon

12:30 PM Climate & HydrologyAnalyses 30 min 30 min

1:30 PM Surface Water Supply 20 min 25 min

2:15 PM Groundwater Supply 15 min 15 min

2:45 PM Flood Management 15 min 15 min

3:15 PM Ecosystem & Water Quality 15 min 15 min

3:45 PM Equity 15 min 10 min

4:10PM Recreation & Hydropower 10 min 10 min

4:30PM Adjourn



Water Resource Vulnerability

Resilience Planning ӛ Groundwater Supply

2. Explore 
Hazards

3. Assess 
Vulnerability

4. Develop 
Adaptation 
Strategies

5. Implement 
& Monitor

1. Set the 
Stage

Flood Management
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Ecosystem 
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Groundwater Supply
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Future Climate Scenarios

Watershed Hydrology

Identify Strategies  

Evaluate Strategies

Prioritize &

Recommend Strategies 

February 

Meeting 

Topics



Overview of Data Sources to Support GW 
Vulnerability Analysis
ÅSources of information to support Russian 

River Water Resilience Pilot:
ÅGSFLOW model for Russian River watershed

ÅSanta Rosa Plain GSP

ÅSonoma Valley GSP

ÅPetaluma Valley GSP

ÅGSPs used to support evaluation of:
ÅHistorical and projected water budgets

ÅGroundwater (GW) supply vulnerabilities

GSFLOW 
Model

Petaluma 
Valley GSP

Santa Rosa 
Plain GSP

Sonoma 
Valley GSP


