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Five Watershed Resilience Pilot Project 
Grants:
• American, Bear, Consumnes Rivers
• Ventura River
• Russian River
• Pajaro River
• Calaveras River

Grant from DWR



DWR’s Intent



Pilot Roadmap

Delineate the 
Watershed Boundary
Map the watershed area 
for focused planning 
and management.

Develop a Collaborative 
Watershed Network
Identify and Evaluate Current Regional 
Networks. Review existing partnerships and 
collaborations relevant to the watershed.

Formulate a Watershed 
Resilience Vision
Create a shared long-term 
goal for the watershed’s 
health and sustainability.

Conduct comprehensive multi-hazard 
vulnerability assessment
Perform a Gap Analysis; Analyze how climate 
change and environmental factors impact the 
watershed.; Assess Vulnerabilities

Develop Adaptation Plan
Design actionable steps to reduce 
risks and improve resilience.

Develop Implementation Plan
Outline how to effectively carry out 
adaptation measures.

Establish monitoring 
and evaluation criteria
Set up metrics and monitoring to 
measure progress and outcomes.

Release Watershed 
Resilience Plan
Compile all assessments and 
strategies into a comprehensive plan.
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Sustainably manage the American, Bear, and 
Cosumnes River watersheds using a science-
based, collaborative, and inclusive approach 
that incorporates traditional knowledge and 
balances ecological and economic needs to 
sustain the long-term resilience of our local 
communities and ecosystems.

Vision Statement



Watershed Boundary



Watershed Resi l ience Pi lo t

Multi-sector water management:
1. Forest and Wildfire Management
2. Hydropower
3. Ecosystems
4. Groundwater
5. Water Supply
6. Flood Management
7. Water Quality
8. Recreation



Climate Scenarios for Quantitative Assessment
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Current 
Conditions

Mid Future 
2041-2070 (2055) 

Late Future 
2071-2100 (2085) 

Present

4.0° F warmer
0.2% wetter on average

7.9° F warmer
1.4% drier on average

5.4° F warmer
7.4% wetter on average

Hot-Dry

Warm-Wet

Central Tendency

Scenarios based on downscaled climate model projections from CMIP6 (Coupled 
Model Intercomparison Project Phase 6)

These same downscaled datasets are used to inform the California Fifth Climate 
Change Assessment.



American River Streamflow Hydrograph
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American River Streamflow Timing

Historical Data

Mid-Century
(Central Tendency)

Late-Century
(Hot-Dry)

Late-Century
(Warm-Wet)

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Changes in Timing of Peak Inflow to Folsom

Historical Peak Runoff

Shift to earlier runoff

Total Runoff 
Volume

2.64 MAF

2.51 MAF

2.36 MAF

2.77 MAF

Peak inflow to Folsom could occur up to 2 months earlier

MAF = million acre-feet

Shift to earlier runoff



Snow
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• Significant reduction in snow under both future periods as early snow melt and more precipitation will fall as rain 
instead of snow.

• Accelerated snowmelt cause early runoff, lower spring runoff, increases flood risks, impacts reservoir operations.

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

Change in April 1 Snow (measured as snow water equivalent, or SWE)

Impacted Sectors

Flood Management

Hydropower

Recreation

Surface Water Supply

Ecosystem 

Average SWE is 7.2 inches 
(66% decrease)

Average SWE is 4.6 inches 
(79% decrease)

Average SWE is 16.8 inches



Drought Severity and Duration - Projections
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Key Findings
• Agricultural and Urban demand 

increases from 1,350 TAF/yr to 
1,800 TAF/yr by late century.

• Increased water shortages, 
from 29 TAF/yr (Baseline) 
to132 TAF/yr (Late-Century HD).

•  Increased reliance on 
groundwater to offset growing 
demands and reduced surface 
water.

Agriculture and Urban Water Supply



Adaptation Strategies & Actions

Adaptation Strategies Adaptation Actions

1 – Secure Surface Water Supply Entitlements 5 

2 – Develop and Implement Demand Management 6 

3 – Implement Sustainable Groundwater Management 10 

4 – Increase Water Reuse 3 

5 – Secure Drinking Water Infrastructure 6 

6 – Manage Stormwater as a Resource 5 

7 – Improve Drought Preparedness and Response 4 

8 – Ensure All Residents have Access to Clean and Affordable Water 3 



Adaptation Strategies & Actions



Adaptation Strategies & Actions

Adaptation Strategies Adaptation Actions

9.1 – Develop Data and Tools for Improved Watershed Understanding, 
Knowledge Sharing, and Transparency 8 

9.2 – Implement Sustainable Forest Management 6 

9.3 – Implement Multi-benefit Watershed Protection and Restoration 
Projects 9 

9.4 – Enhance Environmental Flows & Aquatic Habitat Resilience 6 

10 – Prevent Contamination of Surface Water and Groundwater 
Resources 8 

11 – Reduce the Risk of Flooding in Communities 12 



Adaptation Strategies & Actions

Adaptation Strategies Adaptation Actions

12 – Promote Fire-Adapted Communities 8 

13 –  Increase Community Capacity for Sustainable Management and 
Resilience to Major Disasters 6 

14 - Preserve and enhance access to open space and support 
sustainable recreation 2 

15 – Preserve and optimize reservoir and river system operations 7 

16 - Enhance and streamline policies, regulations, and funding for 
resilient watershed management 5 



2. Explore 
Hazards

4. Develop 
Adaptation 
Strategies

5. Implement 
& Monitor

1. Set the 
State

3. Assess 
Vulnerability 

& Risks

Adaptations Framework

Strategy 1

Action 1cAction 1bAction 1a

Strategy 2

Action 2bAction 2a

Project 1 Project 2

Evolve overtime with 
new science,  
technology, & tools

Stable overtime Adaptation Strategies (19) 

Adaptation Actions (128) 

Ex: Implement Sustainable 
Groundwater Management 

Ex: Implement conjunctive use 
and groundwater recharge.

Ex: Flood-MAR and dry-well 
recharge projects along the 
Cosumnes River

Implementation Projects 



Equity in the Implementation Plan

o Equity is a key criteria to guide adaptation strategy development and prioritize 
implementation

o Directing actions to communities with the greatest combined climate exposure 
and social vulnerability

o Designing projects so benefits are meaningful, accessible, and locally relevant

o Aligning implementation with state and federal climate-equity funding criteria

o Ensuring communities are engaged early in implementation



• Draft Resilience Report to be shared with 
Watershed Network on March 20 
(tentatively) – feedback deadline TBD

• Final Resilience Report to be submitted to 
RWA Staff/DWR on March 31

Schedule
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Thank you!

https://rwawatershedsresilience.com/



Extreme Heat
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Change in Extreme Heat Days (days > 95F) for the American River Region
• Warmer regions of Valley Floor are more prone to extreme heat days
• Number of extreme heat days will increase by 20 to 40 days across region
• Extreme heat will increase irrigation demands, increase water temperature, and impact recreation activities.

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

Recreation

Impacted Sectors

Agriculture

Ecosystem 

Average increase by 23 days/year Average increase by 39 days/year

Surface Water Supply

Hydropower



Extreme Precipitation
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Change in Extreme Precipitation for the American River Region

• Extreme precipitation increases by 15% in mid future and 18% in late future.
• Upper watersheds are projected to higher increase in extreme precipitation as 

compared to other regions in the watershed.
• Increase in extreme precipitation is the primary driver of flood risks. 

Impacted Sectors

Flood Management

Groundwater Supply

Surface Water Supply
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