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Environmental flow approaches

Arcadis. 2019. Methods for Flow Regime Evaluation Ocmulgee River, Georgia. Arcadis U.S., inc. 



Functional 
Flows 
Approach 
Yarnell et al. (2015)

Developed for highly regulated 
rivers, where returning to the 
natural flow regime was not feasible

Identified a few dimensions of the 
natural flow regime that we can tie 
to support of riverine ecosystems

Provided a practicable number of 
metrics for water planning
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Channel 
maintenance flows

Maintain the dynamic erosional and 
depositional forces that shape channel form 
and aquatic habitats 

Floodplain 
connectivity flows

Inundate, connect and cue movements to 
diverse floodplain habitats, and support 
sediment and nutrient exchange between 
river and floodplain

Springtime pulse 
flows

Provide spawning cues for fishes or other 
organisms and flushing flows during the 
spawning season

Reproductive 
season baseflows

Provide adequate water for successful 
reproduction (e.g., spawning behaviors, egg-
laying, and larval rearing) including 
availability of and connectivity among 
diverse habitats

Dry season 
baseflows

Maintain habitat connectivity and 
conditions for the survival of aquatic 
organisms during seasonal low-flows 
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Evaluating river ecosystem needs alongside 
other water uses

Water supply Recreation flows
enough flow for paddling

Water supply 
below the permitted 
withdrawal limit

Spring and early summer 
baseflows
below the spring baseflow to 
support fish reproduction

Summer and fall baseflows
aquatic plants and insects at the 
base of the food chain declined 
significantly



Themes for integrating ecological flow thresholds for 
management

Identifying and understanding the local actors and settings for water 
resource decision-making 

Identifying an e-flow approach and developing quantitative metrics and 
threshold as a starting point for evaluating river ecosystem needs 
alongside other water uses

Providing the necessary information to evaluate and interpret ecological 
metrics alongside other water uses.



Evaluating and interpreting ecological metrics

Annual duration may be more ecologically relevant than % total period of record 
for extreme events
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Takeaways 
• It’s important to start 

somewhere…

• We still have a lot of 
science to do: how low, 
how long, and how 
often?

• Perhaps metrics that 
represent flow related 
ecosystem functions 
can help to integrate 
ecosystem needs with 
the rest of our needs…
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1. Channel maintenance flows

2. Floodplain connectivity flows

5. Dry season baseflows

3. Springtime pulse flows

4. Reproductive season baseflows

Functional 
Flow

Metric

1
# years > channel threshold 
level 

2
# days during November-
March with flows > 
floodplain  threshold level 

3
# years with the maximum 
10-day high flow in March-
May > spring pulse flow 

4
# days during March-May 
with flow < reproductive 
season threshold

5
# days during June-October 
with flow < dry season 
threshold
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