
ACTIONABLE SCIENCE

Designing Low-Flow 
Channels in Confined 

Urban Rivers to 
Improve Aquatic 

Habitat Quality and 
Connectivity

California’s Los Angeles River was 
once a free-flowing river that 
frequently flooded. It was the primary 
source of freshwater for the City before 
the opening of the Los Angeles 
Aqueduct in 1913. After a series of 
floods in the early 20th century, this 
urban corridor was channelized and 
lined with concrete. Today, high 
velocity flows and shallow depth do not 
provide adequate conditions for fish 
passage or aquatic native species 
habitat. This study examined methods 
to redesign the channel bed to provide 
increased flow complexity and habitat 
heterogeneity within this confined 
urban stream and restore fish passage 
by providing lower velocities suitable 
for migration. 

PROJECT GOALS
• Evaluate concepts for ecosystem 

improvements at low to medium flows while 
maintaining high-flow capacity

• Understand the benefits and effects of boulder 
clusters by testing a laboratory physical model

• Identify and evaluate previous studies, develop 
partnerships, and refine the research strategy 
for a multi-year funding proposal

KEY ISSUES ADDRESSED
Watersheds throughout the western United States have 
become increasingly urbanized over the last century. 
Degraded ecological conditions have resulted from 
increased water volume and intensity, decreased 
sediment yield, and constraints on channel 
meandering. Urban streams’ biological habitat values 
and species diversity have declined as rivers have been 
channelized and confined. Rivers that have been 
converted to urban flood control channels have also 
been negatively impacted by an economic disconnect 
between communities and their waterways. However, 
reliable base flows in many urban streams have led to 
opportunities for recreation and habitat features that 
can revitalize ecosystem services. 
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PROJECT HIGHLIGHTS
A Pilot Project: The Los Angeles River is being used to 
develop conceptual designs that increase the size and 
roughness of a low flow channel that fits within the larger 
concrete flood control channel. Design concepts were 
tested and evaluated with a two-dimensional (2-D) 
numerical model and a small-scale physical model. 
Habitat suitability and effect on flood stage were 
assessed for each of the proposed ecological 
enhancement methods.
Purposeful Meetings: Meetings with stakeholder groups 
provided additional insight into some of the technical 
aspects that should be considered for research. The topic 
of access to the river by the public and City maintenance 
crews was discussed with regard to potential design 
constraints and opportunities for multi-purpose benefits. 
Stakeholders mentioned that it would be helpful to have 
scientific, data-driven studies to give more credibility to 
their ideas about improving habitat on the Los Angeles 
River.

Collaborators
• See online for a full list of collaborators

Funding Partners
• Bureau of Reclamation’s Science and 

Technology Program
• Bureau of Reclamation Southern California 

Area Office

Through the Urban Waters Federal Partnership, partners reconnect 
urban communities to their waterways, and revitalize the economic, 
environmental, and social benefits provided by urban streams. 

REVITALIZED URBAN 
WATERWAYS

NEXT STEPS
• Develop improved boulder cluster design 

guidelines using data from the physical and 
numerical model

• Investigate combined effects of individual design 
features

• Investigate changes in roughness from low to high 
flow and the corresponding effect on water 
surface elevation

• Develop detailed designs, and eventually 
implement as a pilot construction project

PROJECT RESOURCES
For more information on this project, contact Nathan Holste: 
nholste@usbr.gov
For additional project resources and case studies, scan the 
QR code below or visit the CCAST website: 
WWW.DESERTLCC.ORG/RESOURCE/CCAST

Boulder Cluster Physical Model

LESSONS LEARNED
It was beneficial to consider the different functions 
provided by the river at a variety of flows. At low to 
medium flows, the river is a multi-use system that can 
provide habitat, recreation, and water quality 
benefits. At high flows the river is a single use system 
with flood control being the primary concern.
Directly engaging stakeholders helped researchers 
connect with local communities to better understand 
the social context for the research proposal.
Aquatic species habitat is improved by creating areas 
of low velocity refugia and adding diversity and 
complexity to urban streams, which can benefit a 
wide variety of native wildlife. Results from this study 
provide tools for transforming urban flood control 
channels to multi-function streams with increased 
ecological and aesthetic values. 
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