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Overview

• Climate change has the potential to alter stream 
ecosystems and affect beneficial uses
– Temperature
– Rainfall – runoff

• Environmental flows are an important consideration for 
climate change

• Assessing effects requires looking beyond impacts to 
benthic invertebrate communities

• Need a comprehensive framework to help inform 
management decisions



What Does the Future Hold?
Hotter Drier

Snow rain transition 

Figures: Cayan, Dan, Mary Tyree, David Pierce, Tapash Das (Scripps Institution of Oceanography). 2012. Climate Change and Sea Level Rise 
Scenarios for California Vulnerability and Adaptation Assessment. California Energy Commission. Publication number: CEC‐ 500‐2012‐008.
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Hydrology is a Key Determinant of 
Stream Health 

∆ Climate 

∆ Air 
Temperature 

∆
Precipitation 

∆
Hydrology 

∆ Water 
Temperature

∆
Morphology

∆
Biology 



Augmented Flow 
Over Time

Urban runoff

Treated 
Wastewater 
Discharge



B. 2010



Annual minimum flows at Glendale Narrows 

Increased WRP discharge

Changes in Wastewater and 
Stormwater Management



What are Appropriate Targets?



Need for Environmental Flow Targets

• Set instream flow standards to protect biological 
communities

• Assess vulnerability of streams to future changes in 
flow conditions associated with climate change

– Prioritize areas for restoration/management

• Evaluate/inform management actions

– e.g., reservoir operations, water withdrawals 



Environmental Flows

The magnitude, timing, duration, rate of change, and 
frequency of flows and associated water levels 
necessary to sustain the biological composition, 
ecological function, and habitat processes within a 
water body and its margins



Key Questions for Establishing 
Environmental Flow Targets

• What ecological endpoints should be 
prioritized?

• Which flow metrics should be used?

• How do we establish targets based on flow-
ecology relationships



Fish are a Big Driver Across CA

Physically Focused –
engineering/geomorp
hology

Ecologically Focused – Salmon 
management

Bank Full Spawning and incubation – base 
flow

100 year flood Rearing access

Bed Mobilization Life stage strategies

Effective Discharge Habitat maintenance

Peak Discharge Decoupling Predator/ Competitor 
Habitat



Southern CA Has Other Drivers
13

Use or Reuse of Treated Effluent

Stormwater Retention



Logistic regression: Likelihood of healthy biology at each 
level of hydrologic alteration

Our Past Work Has Focused on 
Benthic Invertebrates

Pr
ob

ab
ili

ty
 o

f  
“g

oo
d”

 C
SC

I s
co

re





Evaluating Environmental Flow Needs

Compile species occurrence information

Species habitat requirements

Clustering for focal species selection

Model species distributions based on future 
streamflow patterns and temperature



Focal Species

 Representative of their species with similar life history 
needs with regard to flow, temperature etc.

 Sensitive to changes in flow and/or temperature
 Available data on life-history needs to support 

modelling 



Flow-Ecology Relationships



Estimating Hydrologic Change: Climate 
Change + Management Actions

Courtesy of Alex Hall, UCLA

current
Future

Change is probably species distribution

Change in level of beneficial use



Probability of species 
occurrence using

Generalized Additive Model
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Mechanistic models

Use Ecologically Relevant Flows to Model 
Probability of Species Occurrences

Wiens et al 2009



The Regime 
Prescription Tool 
(HEC-RPT)

Balancing Competing Needs
How can we balance 
uses and needs?
• Habitat
• Water supply
• Flood Control
• Recreation
• Water Quality



Expected Products & Future Efforts

• Evaluate probability of change in species occurrences 
based on future flow regimes due to climate change

• Evaluate effect of different flow management 
scenarios
– Wastewater and stormwater management
– Water recycling

• Develop recommendations for flow targets to 
maintain desired habitats or species



Questions

Eric Stein
erics@sccwrp.org
714-755-3233
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