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Abstract 

The Los Angeles River used to be a free-flowing river that caused drastic floods in 
the neighbourhoods through which it ran. In the 1960s, engineers channelized the entire 
river, directing stormwater away from populated areas. The concrete channel—an efficient 
method of water conveyance–remains key to protecting people, property, and wildlife from 
flooding. The urban patterns and transportation that developed following the reconfiguration of 
the riverbanks have shaped LA's current urban morphologies.  
 
The riparian biome in the LA River has led to continuous reimagining of ways to embrace and 
improve its urban presence. This paper will explain how prioritizing urban ecology can be an 
effective approach for guiding urban design and enhancing urban resiliency. The pilot project LA 
River Fish Passage creates habitats for target species, proposes a new form of public open space, 
and engages the community in protecting wildlife while minimizing the flood risks.  
 
This LA-based case study offers new possibilities for design solutions in cities around the globe: 35 
other cities and regions featuring endemism of plants and animals are recognized as global 
hotspots alongside LA. These cities could strategize their natural resources, and modify or protect 
them as appropriate, to maximize the ecological benefit. 
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1. Introduction  
There is untapped potential running through Los Angeles, ready to connect neighbourhoods, nature, and 
people, and forever transform the city. It all begins with this river. The city of Los Angeles has an 
ambitious and visionary master plan to revitalize this historic waterway, reintroduce the species that 
once lived here. The LA River revitalization is envisioned to boost riparian connectivity along the river 
corridor, providing an interconnected habitat for both residents and migratory species along the entire 
river mainstream and tributaries. Habitat enhancement of the river corridor is also intended to support 
and improve access to nature for underserved neighbourhoods in more densely developed parts of the 
city. The goal is to reconnect Angelenos with the river, create attractive destinations and build a more 
sustainable solution to many urgent urban issues, such as the urban heat island effect, open space 
deprivation, need for wildlife corridor, and urban connectivity. 

Multiple projects going along the LA River indicate that planners and designers are aware of the 
importance of the river ecology to the entire Los Angeles Watershed and the LA Region. However, for 
projects in urbanized areas, designers tend to focus on economic benefit, transportation efficiency, 
cultural value, or historic preservation. This paper takes a different approach to urban design 
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problems by highlighting the importance of ecology for urban design through the LA River Fish Passage. 
By constructing a fish passage to allow steelhead to migrate in the LA River, this pilot project, exhibits the 
possibilities and importance of connecting people and nature in a highly populated city like LA with 
various benefits. This project offers a model that might be reproducible in other cities. As I will 
show, attending to ecology in urban design can achieve a much-needed balance between the urban 
setting and the natural environment.  

2. The Transition of the LA River  
2.1 The LA River Floods 

Over ten million years ago, the Los Angeles area was submerged in water. The formation of mountain 
ranges yielded what are now the San Fernando and San Gabriel Valleys. These areas once drained 
unconstrained run-off into the Los Angeles basin, providing a topography of shrubs, forests, and dense 
woods. The natural landscape has provided rich biodiversity, especially along the LA River. The River and 
its diverse plant and animal habitat provided a livelihood for the indigenous Tongva people, one of the 
largest groups of Indians in North America (Los Angeles County Public Works, 2002). The river was a great 
habitat not only for humans, but also for creatures: it was thick with steelhead trout, which are now 
endangered. The surrounding forests were home to bears, mountain lions, and deer (Guerin, 2018). 

In 1781, Spanish colonists founded the Pueblo de Los Ángeles along the LA River, which was the primary 
water source for the growing city until the opening of the Los Angeles Aqueduct in 1913 (Estrada, 2008). 
Over time, people built homes closer and closer to the river's banks—dangerously close, because the LA 
River can grow from a trickle to a raging torrent in just a few hours. And that's exactly what it did in 
February 1938, after it rained more in a single day than it normally did in a year. The severe flood made 
people question the river control, topographic intervention, and urban configuration—is it worthwhile to 
be so close with nature but exposed to imminent natural disasters?  

2.2 The Stability of the LA River 

Unpredictable and devastating floods continued to plague the city, leading to calls for flood control 
measures. In 1938, the Army Corps of Engineers duly began an ambitious project of completely encasing 
the river's bed and banks in concrete (see Figure 1). It took 2 decades, and 3.5 million barrels of concrete 
to turn the LA River from an uncontrolled river to one that was channelized (Gumprecht, 
2001).

 

Figure 1. The Los Angeles River-Past to Present. Source: City of Los Angeles, 2007. 

Nowadays, the channelized LA River begins in the western San Fernando Valley at the foothills of the Simi 
Hills and the Santa Monica and Santa Susana Mountains. It flows east, curving around Griffith Park and 
passing beneath the foothills of the San Gabriel Mountains before flowing south all the way to Long 
Beach and the Pacific Ocean. In total, the river runs for 51 miles and passes through 17 cities, mainly 
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conveying rainwater and wastewater from treatment plants. Thus, it is heavily polluted from agricultural 
and urban runoff. Without the natural riverbed, the once abundant river ecology has diminished, as has 
the associated natural filtration system. 

3. Development of the City of Los Angeles and Its Issues 
3.1 The Urban Sprawl 
The channelized river has greatly minimized flood risks but largely erased the 
river's character, now transformed from an ecosystem into a freeway for moving floodwater efficiently 
and safely from the mountains to the sea. Of course, in Los Angeles, the designers and engineers not only 
considered the water, but also the automobiles: this is a city built around the car. These cars, combined 
with unfavorable geography and climate, have led to hazy smog-filled skies. The highways as sovereign 
transportation corridors have been not only polarizing the urban fabrics along lines of the elite and the 
underprivileged, but also isolating wildlife and neighborhoods.  

The city’s auto-oriented development has also resulted in the segmentation of various neighborhoods, 
connected by highways. Together with the natural geographical settings like the LA River, San Gabriel 
Mountains, and Santa Monica Mountains, LA’s configuration is almost entirely defined by these primary 
factors. The resulting low-density, single-purpose urban sprawl in urban fringe and some patches 
throughout the city reveals unsustainable and uncoordinated urban development. This situation often 
derives from residential or commercial construction in locations distant from existing public services and 
infrastructure. 

3.2 Lack of Public Access, Natural Habitat, and Its Consequences 
Cul-de-sacs are a frequent sight around the LA River, as they back up against the riverbank. This is 
primarily due to the way in which the river cuts diagonally through the street grid. These areas are 
challenging places to get around by foot—they have much larger blocks with fewer intersections, making 
it harder for limited pedestrians to access points of interest and confined green space. Additionally, it is 
hard to get in touch with the LA River not only because of the limited connectivity around the area, but 
also because of accessibility constrains. The LA River has been defined as inhospitable due to the 
surrounding chain-link fence intended to protect people from falling into the water, especially during the 
wet season. 

Access to green space is important to the mental well-being and overall health of residents. It promotes 
attention restoration and moderates the impacts of stress. Humans tend to show biophilia - the innately 
emotional affiliation of human beings to other living organisms (Kellert et al., 2013). Plant materials and 
outdoor settings are sensory-rich with color, scent, texture, and soothing sounds. Nature sounds (birds, 
water, and breezes) are often reported to be restorative. As Hunter’s 2019 study showed, for example, 
that just 20 minutes of contact with nature will lower stress hormone levels, which makes the LA River a 
perfect spot to help people relax outside of their routine. 

Green space is important not only for human beings, but also for the wildlife and regional climate. 
Reduced natural landscape in urban areas like this situation in the LA River channel leads to heat islands. 
Trees and vegetation tend to cool the air by providing shade and transpiring water from plant leaves, 
respectively. Hard, dry surfaces in urban areas, such as the concrete river channel, provide less shade and 
moisture than natural landscapes and therefore contribute to higher temperatures (Environmental 
Protection Agency, 2020). Though there is some volunteered vegetation in the river channel, 
maintenance staff are hired to remove them routinely to ensure water flow efficiency. Even this sporadic 
vegetation and the shallow water have induced some birds to inhabit here, including the most iconic 
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great blue heron (Ardea herodias). There is potential to take advantage of the river and mold it to offer 
Angelenos various types of ecosystem services, particularly regulating services and cultural services. 

 
4. The Reimagination of the LA River 
4.1 Programs along and within the LA River 
For most of the year, the water level barely reaches the top of the notch in the concrete riverbed. People 
have started reimagining other ways to embrace the river channel, for instance, by creating seasonal 
riverbed paths and terraces along the inclined wall. In 1997, L.A. County produced a master plan outlining 
how exactly this could happen. In 2019, the LA River Path conceptual design was published by LA 
County's Metropolitan Transportation Authority, intended to further develop, connect, and extend the 
existing bike path along the river. A driving consideration for the LA River Path is the configuration of the 
Los Angeles River channel, which is broadly constructed into two channel shapes, trapezoidal and 
rectangular, with a channel width ranging from approximately 200 to 500 feet. Various channel shapes 
have provided multiple tectonic intervention opportunities, in order to provide shading for plants, 
animals, and humans, and offer a dynamic visiting experience. To synthetically analyze the existing 
conditions and organize various ideas, designers and planners came up with the 2020 LA River Master 
Plan (see Figure 2). This plan addresses strategies and opportunities for using and maintaining public 
spaces within and along the LA River; it reviews and examines the history and current condition of the LA 
River, as well as current residents’ concerns and desires. Importantly, ecosystems, parks, and access 
points are prominent components of the master plan’s goals. 

 

Figure 2. LA River Master Plan. Source: OLIN, et al., 2021. 

The 2020 Plan takes seriously Los Angeles as an "urban jungle" by considering the abundance of wildlife 
and their adjacency to the city, together with numerous mountains, rivers, and creeks. The 
designers involved in this project are taking advantage of the natural resources, seizing the opportunity 
offered by their proximity to urbanized settings, and incorporating “contained wilderness” into urban 
design. Designers have been collaborating to bring together the best big ideas and varied expertise to 
revitalize the river and propose an inspiring plan, while responding to local needs by listening to 
neighborhood groups, landowners, and especially environmental organizations. These parties all share 
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the same vision: to renew the river and enhance the quality of life for everyone who lives, works, and 
plays along its banks. This is an extraordinary opportunity to deliberate the presence of the LA River 
within a city with various edge-conditions, and enhance the interactions between the humans and 
creatures that occupy the studied region. 

4.2 Constructing a Steelhead Passage in the LA River 
Southern California steelhead (Oncorphynchus mykiss) are anadromous fish that formerly navigated the 
LA River and its tributaries during the migratory freshwater phases of their life cycle (see Figure 3). They 
are an indicator species to identify the connectivity of the aquatic habitat to the water quality. Though 
steelhead are currently missing from the LA River watershed, their reoccurrence is achievable through 
the reconstruction of the mitigating passage, signifying sustainability, resiliency, and biodiversity 
(Stillwater Sciences, 2020). Biodiversity gives resilience—from the microbes that contribute to the 
formation of the human biome to the genes that help us adapt to environmental stressors—supports all 
forms of livelihoods, underpins economic activity, may help regulate disease, and is necessary for 
physical, mental, and spiritual health and social well-being. Increased understanding of these health 
benefits may improve public support for the conservation, maintenance, and creation of new green space 
in metropolitan areas. As land-use changes and other anthropogenic disturbances to ecosystems 
continue to impact biodiversity, the public continues to learn more about how much humans 
depend upon the natural world and biodiversity for their well-being. 

 

Figure 3. Southern California Steelhead Life Cycle. Source: Yuliang Jiang, 2021. 

So, can natural disaster be eliminated while embracing a human-nature bounded system? Biologists, 
botanists, and ecologists have been working on a conceptual ecological model to bring back the creatures 
that lived in the LA River before its channelization. Fish passage and habitat improvements will involve 
cutting and modifying the channel bottom and low-flow notch to support aquatic and riparian 
ecosystems. Engineers have conducted a series of research aimed at reworking the channel bed and 
banks or adding features such as flow deflectors and pools/riffles to provide increased flow complexity 
and habitat heterogeneity without raising the flood stage (Holste, 2019). Designers have studied various 
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channel profiles and shrub locations in order to provide the most suitable shading for steelhead 
migration and human activities, incorporating accessible ramps, stairs, bike trails, and gathering 
places for people to enjoy the river closely (see Figure 4). 

 
Figure 4. Pilot Reach of the LA River Fish Passage Project. Source: Stillwater Sciences, 2021. 

The LA River Fish Passage and Habitat Structures design project is intended as a first step to tackle the 
challenge of building a successful passage between the Long Beach Estuary and the steelheads mountain 
spawning and rearing habitat (See Figure 5). The proposed design process for the project’s 4.8-mile reach 
will evaluate fish-friendly design alternatives for the concrete-lined channel and connections to related 
restoration opportunities such as Piggyback Yard, the confluence of the Arroyo Seco, and the upstream 
soft-bottom reach of the LA River. 

 
Figure 5. Southern California Steelhead Recovery. Source: Stillwater Sciences, 2020. 
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This project is consistent with the 2007 LA River Revitalization Master Plan and the 2020 LA River Master 
Plan adopted by the City, both of which significantly underscore the importance of urban ecology. 
Prioritizing urban ecology in urban design could be a method for enhancing urban resiliency. By partially 
naturalizing the concrete river, this pilot project will create habitats for target species, introduce a new 
form of public open space, and engage the community to protect wildlife while minimizing the flood risk. 
Several other multi-benefit environmental revitalization, architecture, and landscape 
architecture projects are aligning to improve the quality of life for both Angelenos and creatures among 
urban communities within the Los Angeles watershed. 

Los Angeles demonstrates distinct ecological communities of plants and animals in the Los Angeles River 
watershed, including three regionally Significant Ecological Areas (SEAs: Santa Monica Mountains, 
Verdugo Mountains, and Griffith Park) that are disconnected from the River corridor (see Figure 6). 
Constructing the LA River habitat structure could help wildlife migrate within these ecological areas and 
thus greatly contribute to urban sustainability, the overarching goal of this ecology-centered design. On 
one hand, building the riparian habitat along the LA River can connect the dots, facilitate wildlife 
migration, and support much richer biodiversity. On the other hand, this biophilic urban design can 
create livable neighborhoods with safe, shared pathways, communal, programmed gathering places, and 
active recreation areas while appreciating nature.  

 
Figure 6. Los Angeles Biodiversity & Ecotopes Framework. Source: Stillwater Sciences, 2020. 

5. Global Implications 
As the LA River Fish Passage project moves forward, we can consider how it models an approach to urban 
design that can result in sustainability globally. Indeed, global sustainability depends critically 
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on anthropogenic interventions in cities, and urban ecology can – and needs to – play a key role in 
the effective transition toward design for sustainability (Wu, 2014). This LA-based case study offers new 
possibilities for design solutions in other cities. Aside from LA, 35 other cities and regions featuring 
endemism of plants and animals are recognized as global hotspots (see Figure. 7). The original, unique 
habitats in these hotspots are at least 70 percent depleted and is under imminent threat of total 
destruction due to habitat fragmentation related to urbanization, agriculture, and other economic actives 
(Weller et al., 2019). These cities could connect their unique natural resources with human settlement 
within the metropolitan area and/or on the outskirt of cities, depending on the urban morphologies. 
Strategizing the natural resources and frame them for environmental equity, especially for the 
underserved communities could alleviate or even completely eradicate certain harsh situations, such as 
economy downturn, park resource deprivation, or neighbourhood isolation. 

 

 

Figure 7. The Location of Hotspot Cities. Source: Weller et al., 2018. 

Ongoing urban ecological studies evidence an emerging sustainability-centered paradigm with a focus on 
the coupled human-environment system. Urban sustainability cannot be achieved without 
environmentally and socially sound design and planning. Highlighting urban ecology via a well-planned 
urban design project could alleviate the impact of global warming, reducing climatic catastrophes that 
result in huge costs to urban areas. Therefore, urban ecology is the future of urban design, realizing 
human well-being, biodiversity, and symbiosis between humans and nature. 
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