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CA Environmental Flows Framework (CEFF)

Provides technical guidance for managers to efficiently develop 
scientifically defensible environmental flow recommendations following a 
functional flows approach.

Multi-step process to define:
• Ecological flow criteria: metrics that describe the range of flows that must be 

maintained within a stream and its margins to support the natural functions of 
healthy ecosystems

• Environmental flow recommendations: metrics that consider human uses and 
other management objectives along with ecological flow criteria

Guidance document now available: ceff.ucdavis.edu



By 2002, Over 200 methods and broader frameworks existed 
to assess water requirements and support flow management 
(Tharme 2003)

• Hydrologic (flow)

• Hydraulic (flow + stage & velocity) 

• Habitat-based (physical + biological)

• Holistic (entire ecosystem)

DeSabla powerhouse
Butte Creek, CA

Environmental Flow Methodologies



Flow-ecology relationships are:

• described for a limited set of flow metrics

• averaged over the flow record

• often single species focused 

• static, not time variable

• not process-based

• don’t account for shifting baselines

So what’s the Problem?



Environmental Flows - focus on 
hydrograph flow components that:

• Support natural disturbances

• Promote physical dynamics

• Drive ecosystem functions

• Support high biodiversity

Consideration of geomorphic 
setting and channel-floodplain 
dynamics

Yarnell et al. 2010

Functional Flows Approach



Functional Flows in California

Yarnell et al. 2020 RRA

Metrics relate to general 
stream health based on 
natural flow conditions



CEFF Steps
Overview

ceff.ucdavis.edu

Stein et al. 2021



CEFF 
Section A



Using Natural Flows to Set Ecological Flow 
Criteria in Section A



Modeled Natural Functional Flows

• Predictions of natural functional flow metric 
ranges at every stream in the state

• Hydrologic model predictions used for 16 
metrics and observed, reference-gage data 
used for 8 metrics

• Ranges reported by water-year type for most 
metrics

Grantham et al. 2022 FES



Natural Flows Web Tool: rivers.codefornature.org



CEFF 
Section B



Section B: Investigating Specific Flow-Ecology 
Relationships



CEFF 
Section C



Section C 
Develop Environmental Flow Recommendations



Section C: Alteration analysis - Tuolumne



Outcomes of CEFF

• Ecological flow criteria for areas of interest
• Required by multiple regulatory processes (FERC, SGMA, ESA, WQcerts, etc)

• Environmental flow recommendations (via stakeholder process)

• Recommended mitigation measures (via stakeholder process)

• Implementation, monitoring and adaptive management plan

• Online tools:
• natural flows database/web tool (rivers.codefornature.org)

• functional flow calculator in python (eflows.ucdavis.edu)

• information repository (ceff.ucdavis.edu)



Applications
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May JulyInteractive dashboard: 
https://public.tableau.com/app/profile
/kklausmeyer/viz/DroughtFlows/Dashb
oard1
Source data:  
https://rivers.codefornature.org/#/ho
me

Drought 
Flows 
Monitor

https://public.tableau.com/app/profile/kklausmeyer/viz/DroughtFlows/Dashboard1
https://rivers.codefornature.org/#/home


Special Issue Journal – Frontiers in Freshwater Science

Open Access to all articles

https://www.frontiersin.org/research-topics/16816/environmental-
flows-in-an-uncertain-future#articles

• Special issue provides additional 
external peer review of CEFF products
✓ 20 total articles, 6 related to CEFF

• Highlights CEFF in the context of 
international efforts




