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News from around the Watershed

A While we wait for folks to join, please post any news from around the watershed in the
chat

v

A News could include:
b Achieving project milestone.
b Citing of an interesting bird, mammal or amphibian.
b Funding news
b Celebration of a community member
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Interpretation Captioning
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Welcome
Chris Delaney, Project Manager, Sonoma Water
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Meeting Objectives

1.Provide updates on climate and hydrology analyses

2.Present updates to the quantitative and qualitative
vulnerability assessment, including integrating equity into
assessment.

3.Introduce adaptation strategy development processand
platform to provide feedback

4.Kickoff adaptation strategies

@ Resilience Russian River Watershed
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AWelcome & Introductionsd Chris Delaney

AUpdate on Climate & Hydrology AnalysésArmin Munévar Tapash Das
AUpdates to Vulnerability AssessmeriJacobs Team

ABreak

AAdaptation StrategyDevelopment Processd Armin Munévar

AOnline Interactive Toot Adaptation Strategiess Laura Harnish
AClosing & Next Step$ Chris Delaney
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Watershed Network Meetings and Topics

Meeting WRP Stage
1. Setting the Stage
#1
FEB 2025

#2 2. ExploreHazards
3. AssessVulnerabilities and Risks

MAY 6

2025
#3 3. Assess/ulnerabilities and risks
SEPT 16
2025
#4 3. Assess/ulnerabi!ities and risks
DZEOESJ'O A;,t rIzlf[eevgeile())fAdaptat|on

#5 4. Adaptation Strategies
FEB
2026

#6 5. Implement & Monitor

MARCH
2026

Goals

Introduce plan; review goals and

vision; review/confirm watershed boundaryinitiate

goals and vision

Review hazards; identify and describestorical

events and impacts; describriture hazards; gap

analysis
Framing of vulnerability and riskssessment

Review of vulnerability and risassessment
Integrate Network Members observations of
vulnerabilities across water resource sectors

Review refined vulnerability assessment
|dentify adaptation strategies foconsideration

Review evaluation of adaptatiostrategies

Identify possible implementation
paths;recommendations for plan

Preparatory Work/Meeting Material

Project fact sheet
GIS mapping of boundary
Draft Vision

Historical hazard summary
Projections of change

Gap analysis

Draft vulnerability metrics

Draft vulnerability and risks assessmergsults

Vulnerability and risk assessment results
Initial framing and identification ofadaptation
strategies

Draft adaptation strategy list and evaluation

Draft implementation paths for strategies
Draft recommendations for plan



Ru33|an Rlver Watershed Resmence Website

@ Resilien Russian River Watershed Program Networ! ews nect Coming Soon

Buﬂdmg Resilience
Together: The Future of

the Russian River
Watershed

Welcome to the Russian River Watershed Resilience site — your hub for collaboration, innovation,
and action. Here, we're working together to address climate challenges, protect vital water
resources; and create a sustainable future for our communities and ecosystems.

https://russianriverwatershedresilience.org/ Bookmark, register, engage ... track progress of the Plan!
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3. Assess
Vulnerability
* -
(1) Future Climate Scenarios Identify Strategies @D
8- @ -
@ Watershed Hydrology Evaluate Strategies
' o _ February
@ Water Resource Vulnerability Prioritize & & March
Surface Water Supply i Groundwater Supply Recommend Strategies _I\I_/Iee_ting
opics

Flood Management Ecosystem

Water Quality Recreation

Hydropower Community & Equity
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Resilience Planning Climate and Hydrology
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Temperature

Change in Annual Temperature for the Russian River Region

A Temperature increase is consistent across the future periods.

A Temperature is projected to rise by 2Fduring midfuture and nearly 8F by late future.

A Projected increase varies across various climate projections
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Precipitation

Change in Annual Precipitation for the Russian River Region

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

Change in Extreme Precipitation for the Russian River Region

A Spatial variation of the change in similar to annual precipitation.
A Extreme precipitation is projected to increase by 6% duringfotigre and 17% by late future.
A Increase in extreme precipitation is the primary driver of flood risks.
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Wildfire Probabillity

Wildfire Probability for the Russian River Region

A Northern and central regions are more susceptible to wildfires.
A Increase in drought will make the region more vulnerable to wildfires in future.
A Wildfire causes water quality issues, loss of vegetation and biodiversity.
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Understanding Russian River Past, Present, and Future Hydrology

2,000 Paleareconstruction (1582004) Projections (202&2100)

Instrumental (191312025)

Streamflow (TAF)
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=== Future 10th Per (11-year Moving Average) = = Future 90th Per (11-year Moving Average)
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Understanding Russian River Past, Present, and Future Hydrology
A Streamflow Statistics Comparison

Projections

_ (2026-:2100)
Paleo Reconstruction - Instrumental
(1582¢ 2004) ) (1911-2025) 2869
—2,188 ——2,233
1222 1,206 1,148
897 897 X876
89 8 X872 -6 832
571 185 554
0 _ 1 45 1
Streamflow Reconstruction (1582004) Instrumental (19112025) Future (20262100)
Units: TAF
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Drought Severity and Duratiog Historical

Cumulative Streamflow Deficits in Observed Natural Flow Records

Deficit Defined as }yr Mean below Long Term Mean
Russian River at Healdsburg, WY.941-2025
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Drought Severity and Duratiog Paleo

Cumulative Streamflow Deficits in Natural Flow Records

Deficit Defined as >yr Mean below Long Term Mean
Russian River at Healdsburg, WYL582-2025
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Drought Severity and Duratiog Projections

Cumulative Streamflow Deficits in Natural Flow Records

Deficit Defined as }yr Mean below LongTerm Mean
Russian River at Healdsburg, W¥941-2100
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Discussion

A Do any of these climate and hydrology results surprise you?
A Are the impacted sectors consistent with your understanding? Other impacts?

24 @ Resilience ' Russian River Watershed



Quantitative Information to Support Vulnerablllty
Assessment by’ . LENELSE i

Project Team




Qualitative & Quantitative Vulnerablility Assessment

3. Assess
Vulnerability
| | L
(1) Future Climate Scenarios Identify Strategies D
D @ -
@ Watershed Hydrology Evaluate Strategies
' o _ February
@ Water Resource Vulnerability Prioritize & Meeting
Surface Water Supply i Groundwater Supply Recommend Strategies Topics

Flood Management Ecosystem

Water Quality Recreation

Hydropower Community & Equity
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Initial Qualitative Vulnerability Assessment

JACODS Russian River Watershed Water Resource Vulnerability Identification Public

A P rOJ eCt Te am I } Itl al q u al I tatlve WG RS T s o T G e
VU I ne rab | | |ty assessme nt Russian River Watershed!

As we identify climate vulnerabilities to water
resources of the Russian River Watershed, we
want to hear from the watershed network. Use

A Watershed Network input v e e
b Online tool input i - g
symbol above your category of interest. Click on

b Group and individual discussions

the map to drop the point there.
A panel will appear for you to add your
description of the vulnerability by filling out the ®

4 age = . . fields. Vu{r_)erabi/ityr_atings are fro_r_n 1 (low
A Over 150 vulnerabilities identified  zmssba sz A
climate.

across the watershed and IN @VErY v orropw e
water resource category

A Quantitative evaluation using models .= = ...

Select a category to add a comment to the map

to enhance understanding i G
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Vulnerablility Assessment Enhancing with Quantitative Information

Surface Water | Groundwater | Flood Ecosystem | Water Recreation | Hydropower
Supply Supply Management (OIVE11\Y
X X X

X X X

Tool

Basin Characterization Model (BCM)
Russian River System Model HREsSim
Sonoma Water Decision Support Model X X X

Russian River Groundwater Surface Water Flow (GSFLOW) Mod€d

Potter Valley Integrated GroundwateSurface Water Model

Groundwater Sustainability Plan Integrated Surface and
Groundwater Computer Models

Russian River HEEMS
Santa Rosa Creek HEMS

Russian River Flood HER&sSim

X X X X

Russian River and Santa Rosa Creek-RBS
HEGResSim Water Quality Model

Quantified Conceptual Model (QCM) X X
Suitable Habitat Acreday Model X X

Power Tools for Hydropower X

@ Resilience Russian River Watershed



Resilience Planning Surface Water Supply

3. Assess
Vulnerability
[ |
@ Future Climate Scenarios
@ Watershed Hydrology

N

Water Resource Vulnerability

0 Surface Water Supply @ Groundwater Supply

Flood Management Ecosystem

Water Quality

Recreation

Hydropower

Community & Equity

L |dentify Strategies @

G- B
Evaluate Strategies
L _ February
Prioritize & Meeting
Recommend Strategies Topics
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Modeling Analysis Summary

SW DSM

SONET (Sonoma Water Resiliency Network Evaluation Tool)
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AMode

Ing was conducted

using a watersheewvide

Sonoma
Water

Results

¥ 1200 G

| Main Dashboard | Russian River | Sonoma Aqueduct | Results | Pipe Failure | GW Banks | FlowDash

Moving Average Summary SUM | Reset Average Computations on:
. Baseline” oW dsity 08 G Ageney Shortages | SUM
Simulation Settings RCY Demands on Fm
- the Sonoma
w System Demand:
ro O I C I I l O e a.l I - e = Hom damands et Facton of deman)
Al Inflows UM DESAL AVG= TIT35allyr Aqueduct
ﬂ A Aqueduct Imported (SW) Local shortage
o y— Contract Usage:
— T ﬂ SonomaW  SantaRosa B = i e —
ain Deliveries 026 04 0% 006 ]
. A ®| MFMendocino [ r I [ i
g 001 0041 0% | 0 = & 4 A
MF Senoma ﬂ A oo ‘vi«bi 47) ; % iri
Valleyofthemoon Ly =" g S % e G N BV 5 A L2
Avsilable for Diversion | SUM e 07 0048 078 02 v g ¥ A .
indsor RR Diversion ‘éf' A
Russizn fiver Upstream Collectors sonoma T—— — | — ,rJ T 4 D Model domain
; o T &
- . . Both Collectors Diversions. | SUM L] Smaben 0027 00n T R ] : } D Flow node basins
! I m ndividual Collectors Diversions: SUM ol wi N —
SRA SR daily RohnertPark T ] - D ol - -
1 fu tu re C I I ate p rOJ e Ctl O I I S Russan River Outto Ocean SUM = 006t 0026 F] 0’ | 6ges Calibration basins
GW Storage Cotati | ) e [k 1 O Flownodes and gages fa
Y . o013 om 05 03 0 £ 2@ cxi X
N n n RIK = 3 Calibration gages
Sonoms Water Wells W SOM petzluma : |
ally simulation =) = w |5 |Tea s — sueams j
— == o $s North Marin o =T = « Mainstem Russian River |;
s on [3 08 037 0
Sonoms Water Agency Storage o e T ==
= TV 035 o (¥ 0B | ppets
MWD
Deficit start at [AF) Staf to Nic aly SYS STORAGE Forestville —
[T 00084 7 -~
MMWO D, oo 000027
P e Mo End of May Sorage o8 N

demand and operational
assumptions

AAnalysis of results in
comparative mode

Russian
River
., Basin

@ Resilience  Russian River Watershed

39°230'0"N

39°00"N



Lake Mendocino and Lake Sonoma Storage
under Future Projections
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Surface Water Supply: Key Findings

AUpper Russian River water users will experience growing water supply reliabilit
challenges

A Reduced Eel River imports due to: (1) PVP decommissioning, (2) loss of upper watershed
snow storage, (3) more variable Eel River hydrology

A Potter Valley water supply for late springummer agriculture uses will be unavailable in
many years without substantial adaptation

A Lake Mendocino storage will experience greater frequency of low storage

A Ability to maintain Lake Mendocino releases for downstream Russian River uses will be
challenged in some years

ALower Russian River water users are less impacted, but longer and more sever
droughts will stress the system

A Lake Sonoma is stressed more in the future, but appears capable of supplying lower river
and Sonoma Water transmission system customers

A Several future realizations result in simulated storage lower than historical lows
A Operational adaptation and water management could lessen impacts

@ Resilience Russian River Watershed



Informing Adaptation Strategies for Surface Water Supply

AUpper River strategies that address greater seasonal and annual variabilil
In flows Is critical to maintain reliability

A Storage, conjunctive use, demand management

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

@ Resilience Russian River Watershed



Resilience Planning Groundwater Supply
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|

* -
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Russian River GSFLOW Mod#&Assessing Climate Change impacts on
Groundwater/Surface -Water Interactions

What does GSFLOW simulate?
A GSFLOW integrates all major hydrologic processes (raimtaioff processes, integrated surface water and groundwater

hydrology, agricultural water allocation and reservoir operations) to evaluate feedbacks between these systems.

How can GSFLOW be used to evaluate climate change impacts?

A2@= EG<=D KAEMD9L=K >MLMJ= ; DAE9L= ; @9F?= AEH9; LK GF 0
CMIPS climate forcings (Four climate models; RCP 4.5 and 8.552038). Results were compared with a historical scenario
(199G Ppfr 6 9DKG KAEMD9L=< MF<=J 9 | FG .4. LJ9FK>=JA K; =F¢

A Major water budget components (e.g.,
precipitation, runoff, streamflow, [—> Well discharge
groundwater/surfacewater interaction, —_— | |

Soil zone
Evaporation

.

groundwater storage, evapotranspiration, "~ c-c---- 4t
demands) were compare for historical Unsaturated

. . zZone Y
and future simulations Evapotranspiration ¢

Infiltration
,L Lake

urf. " -
o a&ﬁgﬁff Stream W

A Results were evaluated over the full
watershed, as well as for four major
subbasins
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GSFLOW Results: Impacts of Climate Change on Hydrologic Respon¥&W/SW Interaction

Increases in magnitude and intensity of Difeb Earlier streamflow recession and early onset of ET demar
precipitation and runoff result in ~1.3X greater stream  causes directional switch from stream losing to stream gain
recharge of groundwater (i.e., less stream recharge of groundwater) during sliay.
\ Seasonal Groundwater/Surfac®/ater Interaction in Russian River Watershed
; Historical no-FYWP scenario
Future no-FWF scenarios (grouped; RCP 4.5)
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GSFLOW Results: Impacts of Climate Change on Hydrologic Respon&roundwater Storage

Increases in stream recharge during &b result in Switch from stream losing to stream gaining (i.e., less strear
~1.2X greater increases in groundwater storage recharge of groundwater) during MaMay results >2X Greatel
reductions in groundwater storage.
/

Seasonal Groundwater change in storage in Russian River Watershed

Historical no-PYP scenario
Future no-PVP scenarios (grouped; RCP 4.5)
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200000 1

100000 4

GW change in storage (AF)

—100000 1

Wet (Ded~eb) Wetto-Dry (MarMay)  Dry (JurAug) Dry-to-Wet (SepNov)
Season

vl
D
2
@
=
3]
D
~
c
A
i)
&
S
=



Russian River GSFLOW Mod&lmportant Findings

The Russian River GSFLOW model is an integrated modeling tool that simulates
feedbacks between surface water and groundwater processes, water demands,

and reservoir operations.

Future Climate Change impacts:

A Greater seasonal variability of groundwater
storage; i.e., greater storage increases during
winter, and greater storage losses during spring
and summer

A Increases in magnitude and intensity of winter
precipitation and runoff results in greater winter
stream recharge of groundwater.

A Earlier streamflow recession and earlier onset of
ET demands reduces stream recharge of
groundwater during spring, which, in turn,
contributes to greater dryseason reductions in
groundwater storage

Results show some variability, but similar behavior
across the 4 major subbasins.

@ Resilience  Russian River Watershed
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Considerations for Adaptation Strategies

AChanges in recharge from precipitation and streamflow, increased temperature, land
use changes, and groundwater pumping are driving the projected changes in
groundwater storage:

AOpportunities linked with integrating groundwater with surface water management
through recharge projects

A Opportunities linked with developing projects that recharge aquifers by storing
excess water during wet periods for use in dry seasons

@ Resilience  Russian River Watershed



Resilience Planning Flood Management
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Flood Management: Extreme Precipitation Is
Increasing

z
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Flood Management: Analysis

A Hydrology Model(HEEIMS)
with Increased Rainfall

A Reservoir Operations Model
(HECResSim) with Increased
Inflows

A Hydraulic model (HEQRAS)
with inputs from HMS and
ResSim

A Multiple Events (25, 50, 100
year floods and multiple
future climate conditions

A Final outputs are shapefiles of
Inundation overlayed with
structures and population
layers

HECHMS

EF Russian 20
EF Russian 20 no losses

1 Conf SarfaRoce B4 el

HECResSIim
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Flood Management: Findings

A Sixfold increase in impacted residences in

A Doubling of impacted residences for ﬁantg Rlosa Creekvatershed for 106year
100-year flow by late century in ow Dy late century
Russian Riverwatershed A Larger impacts at smaller events in Santa
Rosa
Increase in Residences at Risk Increase in Residences at Risk
(Russian River) (Santa Rosa Creek)
100 1400
m Mid Future 585 1500 m Mid Future 585
o 80 ® Late Future 585 m Late Future 585
© @ 1000
g o0 § 800
§ 40 .‘é 600
o 20 E 400
ul ul o N
25-year 50-year 100-year 0
Flow Event 25-year 50-year 100-year
Flow Event
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Supporting Adaptation Strategies

Aldentify neighborhoods most at risk from increased flooding under future
climate scenarios

Aldentify risks to evacuation routes and depths of flooding on critical
roadways

Aldentify travel time for flood waves of overland flow through urban areas

Aldentify areas of likely future flooding where land use considerations
should be informed
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Recreation Assessment:. Approach

ASpreadsheet analysis that leverag@&esSim
GoldSimdalily flow and reservolir elevation outputs
and recreationrelated thresholds identified in the
Fish Habitat Flows and Water Rights Project Draf
EIR.

ALakes: boating & camping

ARussian River: boating, fishing, swimming, & public
access

ATies swimming and public access considerations
selected river reaches but does not include speci
thresholds for all recreation activities.
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Recreation Assessment: Findings

ARecreational opportunities are vulnerable to decreases in Upper River

flows.

AOn average, future climate conditions indicate that the availability of
recreational opportunities for Lake Mendocino and the Russian River are

projected to decrease by 210 25 days depending on location.

Average Modeled Recreation Days by Activity
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Hydropower Assessment: Findings &

Approach

AHydropower generation is vulnerable to decreases in annual surface water

supply.

AOn average, future conditions indicate that hydropower generation at Lake

Mendocino Is projected to decrease by 18%. Lake Sonoma
generation is relatively unchanged (within 1% change).

AUtilizes daily reservoir elevation and releases to estimate re
turbines and subsequent hydropower generation.
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Considerations for Adaptation Strategies

AChanges in precipitation and subsequent hydrologic responses from the
watershed are driving the projected changes to recreation and
hydropower sectors:

ARecreational opportunities at reservoirs are directly tied to reservoir management
and surface water availability in summer months.

ARiverine recreational opportunities are linked to reservoir releases, surface water
diversions, and management of downstream facilities.

AHydropower generation is reliant on annual surface water availability and routing
releases through turbines.
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Ecosystem & Water Quality

HECResSimWater Quality Model

AEcosystem flows, habitat, and water quality
being assessed for entire Russian River system

AWater quality modeling in progress
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Russian River Estuary
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Typical Habitat Conditions in the Estuary
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Changes to Aquatic Habitat in the Estuary:  Warming

Future Conditions

A Warmer air temperatures

A Less coastal fog

A Warmer river flows entering estuary

Effects

A Warmer water temperatures in the
estuary

A Less suitable habitat for fish species

Upper Reach
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Changes to Aguatic Habitat in the Estuary:
Future sea levels and runoff

Future Conditions

A Change in the intensity and
timing of rainfall

A Sea level rise

A Changes in wave conditions

Effects
A Change in the in the amount of

inlet closure per year
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