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In September 2018, we hosted the State of the Los Angeles River 
Watershed Symposium. The Symposium, previously held in 2012, is 
supported by the Los Angeles River Watershed Monitoring Program 
(LARWMP) and has been an opportunity to highlight the wealth of 
ecological and water quality data collected along the river. As CWH staff 
worked to develop the 2018 program, we did not want to lose sight 
at how interconnected the River’s ecological health is to community 
well-being and the central role that community values, concerns, and 
priorities should play in the investments and planning efforts along the 
River. We fully recognized that progress along the River would require 
consistent convening and sharing of both ideas and information. This 
would compel stakeholders and leaders to work across disciplines 
because they recognize the interconnectivity of the work and the 
opportunity to leverage resources and expertise in building holistic 
approaches and solutions. 

Our organization, since its inception, has seen its role as a convener 
and understood that it is only when the disparate efforts are connected 
that we achieve the greatest impact. Early in our history, our founder, 
Dorothy Green, focused on convening the water agencies that were 
long siloed on water reuse and the benefits of green infrastructure. 
These convenings facilitated the first regional neighborhood retrofit 
demonstration project on Elmer Ave in Sun Valley. Similarly, the first 
State of the LA River Symposium was a first step toward connecting 
the diverse leaders and River stakeholders to each other and to build 
familiarity with the progress and challenges of our watershed. 

We will continue convening the leaders of our watershed on strategies 
that benefit our streams and communities this fall when we host 
our symposium October 3rd on the benefits of green infrastructure. 
We invite you to attend and hope you appreciate the work we have 
cultivated and shared in this issue of WatershedWise. This issue 
highlights the forces that shape ecological health in the Los Angeles 
River watershed and the perspective of individuals that are working to 
understand and improve it.

Letter from the Editor
Yareli Sanchez | Sr. Scientist, Council for Watershed Health

Cover Photo: The Council’s water quality monitoring team surveys habitat along the 
Los Angeles River (at Glendale Narrows).



FORCES Shaping Ecological Health
Wendy Katagi, CEP | Stillwater Sciences

Photo: Central Arroyo Seco native fish habitat survey 



Rolling hills and savannah woodlands, trout streams, and 
wetlands—from the San Gabriels to the Santa Monica 
mountains as far as the eye could see. These were 
the common native landscapes that once dominated 
Southern California and were home to steelhead trout 
and mountain lions. Today, remnants of picturesque 
watersheds and ecosystems remain in biological 
hotspots throughout the region thanks to environmental 
laws and astute conservationists hard at work in our 
illustrious state. The conservation groundswell continues 
to flow in favor of protecting our natural landscapes 
and the beauty of the fish and wildlife species that call 
Southern California their home—our home. A very wise 
mentor once told me, “What’s good for the fish is good 
for people.” 

In a Los Angeles elementary school, students wrote 
about their love for nature and their desire to become 
environmental scientists and engineers after learning 
about how the City of Los Angeles cleaned up 
Machado Lake to improve water quality and fish habitat.  
Angelenos have spoken through multiple approvals to 
protect our water resources, water quality, parks, open 
space, and ecosystems. Locally, civic and community 
leaders are working together to promote multi-benefit 
projects that specifically address protection of our rivers, 
streams, native landscapes, and unique species.  

The largest wetland project in Los Angeles, Machado 
Lake Ecosystem Rehabilitation and Wilmington Drain 
Multi-use Enhancement project provides native habitat 
for the endangered least Bell’s vireo and some 50 other 
native species that favor southern willow scrub, emergent 
wetland, and oak woodland forests. A new community 
park along the lower LA River—Urban Orchard in the 
City of South Gate— will feature a constructed trout 
stream and wetland ponds to support native aquatic 
species such as the Arroyo Chub, once a common 
native minnow throughout Southern California. Oak 
woodlands and willow riparian habitat will be planted to 
support least Bell’s vireo and California gnatcatcher. In 
addition, conservationists in the Arroyo Seco are working 
to reintroduce native fish and protect pristine upper 
tributaries in forest lands and some of our most beautiful 
arroyos in the foothills above Los Angeles.

“What’s good for the fish 
is good for people.” 

A new day is coming and we can make a change.  The 
barriers to native species recovery are coming down 
as multiple agencies and governments align to protect, 
restore, and create habitat and linkages to our historic 
landscapes. You may think this sounds like a fairytale 
something akin to a Disney movie—Alice in Wonderland 
or Peter Pan? How can we possibly expect steelhead 
trout to return to channels as urban as the Los Angeles 
River, let alone migrate to the upper tributaries of the 
Arroyo Seco? It takes more than one successful project 
to bring back native species. It takes many successful 
projects linked together in a mosaic of opportunity. It 
takes multiple lead agencies aligned to create policy and 
programs to create healthy watersheds that link wildlife 
corridors and open space to support over 50 endangered 
species in the City of Los Angeles alone. It takes multiple 
funding opportunities to knit together public and private 
partnerships to sustain the level of commitment needed 
to support grassroots and conservation efforts from the 
coast to the crest of our beautiful watersheds. 

Fortunately, this incredible alignment of government 
and community is happening now—creating forces that 
are shaping the ecological heath of our watersheds. 
As highlighted by a panel of experts at the October 
2018 State of the Los Angeles Watershed Conference 
in Griffith Park, one of our ecological hot spots, the 
time to act is now. Dr. Eric Stein opened the discussion 
with his presentation on the study of environmental 
flows in the Los Angeles River. How much water is 
needed to support our aquatic and riparian species? 
Dr. Sophie Parker, The Nature Conservancy followed 
with a presentation on urban biodiversity and parks. 
Looking at low impact development practices, she asked 
how can we be better stewards of our landscapes? 
Dr. Jon Keeley USGS presented a riveting talk on the 
force of fire, invasive plants, and global warming. What 
can we do to be better prepared for fire as intensity 
and frequency increase? Isaac Brown presented 
on the City of LA Biodiversity Index and upcoming 
strategy for implementing biodiversity in every level 
of city government. The Board of Supervisors has 
already approved a motion in favor of biodiversity. The 
upcoming Olympics in LA will provide the opportunity 
to showcase native landscapes as part of new Olympic 
facilities planning consistent with the biodiversity action 
plan, to support our native species wildlife corridors 
throughout the city. Dr. Stephanie Landregan inspired 
us with her presentation demonstrating how the 
principles of living landscapes by intentional design 
help create biodiversity in urban landscapes. Stillwater 

...continued on p. 21
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URBANIZATION
SYMPTOMS AND OPPORTUNITIES

Sophie Parker, Ph.D. 
Senior Scientist | The Nature Conservancy

Rivers and streams that run through urban areas often 
exhibit what is known as “Urban Stream Syndrome”. 
This includes features such as a flashier hydrograph 
in the days and weeks around storm events, elevated 
concentrations of nutrients and contaminants, and 
altered channel morphology. Here in Southern Cali-
fornia, it is also typified by low but nearly continuous 
flows during the dry months. These warm season flows 
are maintained by irrigation runoff and water treatment 
facility releases during periods when these streams and 
rivers would have naturally been dry for many months at 
a time.  The flora and fauna of urban streams respond 
to these conditions, and it is common for urban rivers 
and streams to have both reduced biotic richness, and 
increased dominance of species that are tolerant of 
modified urban waterways. 

Because the conditions associated with Urban Stream 
Syndrome are non-ideal for the survival of many native 
species, they present a challenge for the long-term 
maintenance of native biodiversity. With a mission 
to conserve the lands and waters on which all life 
depends, 67 years of science-based conservation 
experience, and a network of 24 urban programs 
across North America, The Nature Conservancy is 
uniquely positioned to address this challenge.

The Nature Conservancy has several specific goals 
for our work in Los Angeles. These include enhancing 
biodiversity in the urban environment, capturing and 
treating stormwater using natural infrastructure, and 
delivering additional benefits to urban residents. The 
strategies that we are using to meet these goals include 
generating science that will help us develop multi-
benefit, nature-based solutions for managing storm-
water, and creating a proof-of-concept demonstration 
project along the Los Angeles River. 

In 2016, The Nature Conservancy completed the first 
phase of our Los Angeles-based work, and released 
a report on a 2.5-mile stretch of the Los Angeles 
River through the Glendale Narrows, as described in a 
previous issue of WatershedWise. Our report provides 
information about the river’s hydrology and historical 
ecology and details the results of a full year’s-worth of 
multi-taxa surveys along this soft-bottom stretch of the 
river. 

Now, our project has moved into its second phase, and 
we have selected a site for the potential development 
of a multi-benefit, stormwater capture and habitat 
enhancement demonstration project. The preferred site 
is the Bowtie Parcel, which is publicly owned property 
adjacent to the Los Angeles River that is managed by 
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Demonstration project 
concept focused on 
stormwater management 
and habitat enhancements 
on the Bowtie Parcel near 
the Glendale Narrows 
section of the Los Angeles 
River.

California State Parks. The Bowtie Parcel provides 
an excellent opportunity to develop a nature-based 
stormwater capture project that can also provide 
benefits for biodiversity and people living nearby.  

We have worked with Studio MLA and GeoSyntec 
Consultants to develop conceptual designs for what a 
demonstration project at the Bowtie Parcel could look 
like. These designs include several potential actions 
that could be taken at the site to enhance both the 
stormwater management and habitat values of this 
property. The current designs include the daylighting 
of one or more underground storm drains, so they can 
once again function as tributary arroyos leading to the 
mainstem of the Los Angeles River. We would also 
develop a stormwater capture basin at the site to allow 
heavy flows during storms to be captured and cleaned 
prior to entering the river. The planting of native 
vegetation both along the newly created arroyo and 
around and within the stormwater capture basin would 
serve to enhance the habitat and biodiversity values of 
the site and allow for bioremediation of contaminants 
through natural processing by soils, sediments, and 
plants.

The Nature Conservancy and California State Parks 
have initiated conversations about this work, but we 
are in the early phases of vetting potential designs, 
both internally and externally, for the demonstration 

project. There will undoubtedly be changes as the 
project moves forward, and as multiple goals are 
incorporated into the planning process. 

To ensure that our conceptual designs provide benefits 
to the local community, The Nature Conservancy is 
working with a public-health focused nonprofit, Preven-
tion Institute, to advance compelling, culturally-relevant 
community outreach and engagement to effectively 
navigate the complex landscape of revitalization efforts 
along the Los Angeles River. The Prevention Institute 
and TNC have a longstanding partnership which 
includes foundational work to establish the Healthy, 
Equitable, Active Land Use (HEALU) Network, inform the 
Lower LA River Master Plan, and innovate outreach and 
engagement processes for County park and stormwater 
infrastructure improvements. This is a critical moment to 
demonstrate the importance of community engagement 
in urban conservation. Advancing the project at the 
Bowtie Parcel, this community engagement demonstra-
tion will integrate HEALU principles and strategies, 
including the formation of an advisory network of the key 
community-based organizations (CBOs) operating in the 
area. Drawing inspiration from public health’s promotora 
model, our goal is to work with local residents to serve 
as community outreach workers, conducting special-
ized outreach to their peers who live and work in the 
communities surrounding the Bowtie Parcel.
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The prevailing perception of “nature” and “urban” as 
fundamentally separate, each with their own distinct 
place in a city, is evolving toward one of intercon-
nectedness. Cities are recognizing that ecology and 
biodiversity cross all boundaries, from the urban core to 
adjacent wildlands, and every part plays a role in their 
function, benefits, and impacts. For example, many in 
Los Angeles are promoting the urban tree canopy, urban 
wildlife, and native plant landscapes to provide more 
equitable access to nature and ecosystem services 
in dense urban neighborhoods that lack them. At the 
urban-wildland interface, LA is focusing on protecting 
corridors and reconnecting fragmented habitats to 
enhance resiliency of natural areas and sensitive 
wildlife species (see map - right). The 2018 City of Los 
Angeles Biodiversity Report (the Report) provides an 
important analysis to support enhanced awareness 
and stewardship of biodiversity across this unique City 
landscape.    

PROMOTING URBAN BIODIVERSITY  
      within the City of Los Angeles

The Report is the latest product stemming from a 
historic biodiversity event that took place in 2012 when 
the mountain lion, P-22, took up residence in the City’s 
largest urban park, Griffith Park. Surviving multiple 
life-threatening hazards, making the cover of National 
Geographic Magazine, and becoming the only large 
mammal to ever successfully enter and leave the Los 
Angeles Zoo on his own terms, P-22 has captured 
the City’s imagination and spurred leaders to focus on 
better stewardship of urban nature. As a result, the LA 
City Council adopted the City’s Biodiversity Motion (the 
Motion) on May 10, 2017 which includes three main 
objectives: 1) develop an index to measure protection, 
enhancement, and mitigation of impacts to biodiversity; 
2) develop policies and projects to enhance access to 
biodiversity for communities that lack it; and 3) develop 
options for community engagement. The project team, 
led by Los Angeles Sanitation & Environment and Isaac 
Brown Ecology Studio, determined that measuring 

Rendering (above) from Greenways to Rivers Arterial Stormwater System (GRASS) Report

Isaac Brown, Isaac Brown Ecology Studio
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...continued on p. 8

“Our famous Hollywood mountain lion, P-22, made his appearance known at exactly 
the right time to educate us on how to successfully co-exist with our more wild 

residents.  We have an important responsibility to preserve and protect the natural 
areas we still have left for the health and quality of life of all Angelenos. I’m proud of 
the Report that [the project team] has produced and hope we will inspire the cities of 

the U.S. and the world to follow our lead.”  
- Los Angeles City Council Member Paul Koretz

the Singapore Index on Cities’ Biodiversity (the 
Singapore Index) for Los Angeles would be a 
useful first step by: 1) helping stakeholders and 
local experts begin a dialog around indicators 
for City biodiversity; 2) providing an initial 
measurement based on an established 
index;  and 3) determining key indicators and 
management issues unique to LA that can 
eventually be incorporated into a customized 
index for the City. The Singapore Index is being 
applied in at least 40 cities worldwide, and this is the first 
complete measurement that we know of by a U.S. City. 

In order to measure the Singapore Index, the project 
team received input via three main partnerships: 1) an 
Interdepartmental Team composed of representatives 
from various City Departments, 2) a Stakeholder Group 
composed of individuals from non-governmental 
non-profit organizations (NGOs), regulatory agencies, 
scholars, and subject matter experts, and 3) an Expert 
Council composed of recognized experts, including 
several landscape architects and planners, who 
volunteered to lend their expertise and data to the 
endeavor.   

In choosing an approach to the Report, the project team 
sought to showcase the uniqueness of biodiversity in Los 
Angeles in a way that demonstrated technical rigor while 
also being accessible to non-specialists. This includes 
a magazine-style layout, measured technical language 
throughout the narrative, visually appealing maps, and 
extensive use of photos that feature both common 
and rare species with the hope that some would be 
recognizable by a non-technical urban audience. This 
was of high importance given the environmental justice 
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Indicator Numeric Result
Index Score 

Total
0 1 2 3 4

1. Natural Areas 20.5% of City (~62,000 acres) 4 4

2. Connectivity Measures 738 ha. effective mesh 2 2

3. Native Birds in Built Areas 292 native species recorded 4 4

4. Native Vascular Plants Change 449 native species recorded Baseline in year 1

5. Native Birds Change 325 native species recorded Baseline in year 1

6. Native Butterflies/Moths Change 215 total species* recorded Baseline in year 1
7. Native Freshwater Fish / 
    Benthic Macroinvertebrates Change 6 fish/291 BMI native spp. recorded Baseline in year 1

8. Native Reptiles/Amphibians Chg. 39 total species recorded Baseline in year 1

9. Protected Natural Areas 12.2% of City (~36,800 acres) 3 3

10. Invasive Species ~20% invasive plant species 2 2

11. Pervious Surfaces ~62% pervious surfaces 2 2

12. Urban Forest Canopy ~19% tree canopy 1 1

13. Access to Natural Areas 3.33 ha/1000 population 4 4

14. Natural Area Educational Visits 0.09 visits/student/year 0 0

15. Biodiversity Budget 1.2% of budget ($110M) 1 1

16. # Biodiversity Projects 117 projects/programs 4 4

17. Biodiversity Strategy/Action Plan no Biodiversity Action Plan 0 0

18. # Biodiversity Related Institutions >3 functions 4 4

19. Interagency Cooperation 5 agencies cooperate on bio. 3 3

20. Public Consultation Process proposed as routine process 2 2

21. # City Biodiversity Partnerships 40+ partners 4 4

22. School Curricula included 4 4

23. Public Outreach Events 660+ events per year 4 4

Total (72 potential points in year 1) average = 2.67 48

* native vs. non-native species of butterflies/moths to be determined

Table 1: Singapore Index of Cities’ Biodiversity score summary for Los Angeles

Singapore Index of Cities’ Biodiversity Score Summary for Los Angeles
* native vs. non-native species of butterflies/moths to be determined
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goal of the Motion to increase access to nature, including 
common native species, in underserved neighborhoods. 

An important first step in measuring the Singapore Index 
is to provide a “profile” of the City. This profile conveys 
the uniqueness of biodiversity in Los Angeles in biotic, 
abiotic, and social terms. On one hand, LA includes the 
highest population density of all major U.S. cities while 
also being one of the most “park poor”. On the other, LA 
falls within a “Global Biodiversity Hotspot” and the City 
includes an exemplary range of biodiversity and large, 
rugged natural areas. The Report documents approxi-
mately 1,200 different native species recorded within the 
City, and perhaps more than double that are present, 
but unrecorded. This richness is driven by diverse 
ecosystems and microclimates spanning 5,000 feet in 
elevation from the coast to mountains, and over 61,000 
acres of natural areas comprising more than 20% of the 
City footprint. The territory is home to mountain lions, the 
occasional steelhead trout, uniquely diverse herbaceous 
and shrub plant communities, picturesque oak savannas, 
and over 150 threatened and endangered species and 
ecosystems, many of which survive within the dense 
urban fabric of the City. 

The report includes a working definition of “urban 
biodiversity”, a definition that had not been well 
articulated elsewhere prior. For LA, it was defined as 
the variety of flora, fauna, and ecosystems that help 
maintain the balance of nature and sustain cities. Urban 
biodiversity includes both native and non-native species 
and their supporting urban ecosystems, including LA’s 

urban forest which provides many ecosystem services 
that enhance the City’s resilience to climate change.  
It also includes urban landscapes that contribute to 
improved mental and physical health and can be the 
primary means by which urban dwellers connect with 
nature. Even in the densest areas of the City, this 
initial analysis revealed unusually high levels of native 
biodiversity and opportunities for enhancement. 

The largest section of the report presents the 23 
Singapore Index indicators within the categories of 
“Native Biodiversity”, “Ecosystem Services”, and 
“Governance & Management”. Los Angeles received 
a score of 48 out of 72 possible points in the first 
measurement (see table - left). The City received the 
highest indicator scores for percentage of natural 
areas, number of native bird species in urban areas, 
and protection of sensitive species and ecosystems. 
However, other indicators reveal opportunities for 
improvement, such as a relatively low urban tree canopy 
and limited formal education programs addressing local 
biodiversity. Other indicator methods also do not do a 
good job at accounting for contextual factors, such as 
the City’s large footprint and large, but isolated, natural 
areas.  For example, the City receives the highest score 
for “access to nature”, yet most of the population has 
relatively limited access in proximity to their residence. 

The Report has been leveraged to promote urban 
biodiversity across a variety of planning, design, and 
research projects in the City. Notably, the effort has 

...continued on p. 21

INDICATORS OF BIODIVERSITY - Examples of Native Butterflies and Moths of Los Angeles (left to right): Palos Verdes blue butterfly (photo: Travis Longcore); 
White-lined sphinx moth (photo: Adam Searcy); Anise swallowtail (photo: Peter Prehn).
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The dominant climatic influence for recent California 
fires is the extraordinary drought beginning in 2012 
and continues to this day in Southern California. It 
has caused the death of forest trees (photo - above) 
at an unprecedented scale, over 100 million since 
the drought began (Stephens et al. 2018). In 
Southern California, the death of large patches of 
chaparral shrublands on slopes surrounding urban 
environments has not yet been quantified but is 
impressive (see photo - right) and sufficient that the 
state fire agency Cal Fire has expressed interest in 
funding studies of this drought-induced dieback. 
Such dieback is implicated as a factor in the recent 
southern California Woolsey Fire because drought-
induced vegetation mortality plays a major role in 
large fire events (Keeley and Zedler 2009). Indeed, all 
major fires in the region over the last 100 years have 
been preceded by an anomalously long drought (e.g. 
the 2003 Cedar Fire in San Diego (52 months), 2017 
Thomas Fire (72 months) and 2018 Woolsey Fire (83 
months)). It is hypothesized that the primary role of 
drought caused vegetation dieback is that it greatly 
enhances the speed of fire spread due to the fact that 
embers blown ahead of the fire front require dead 
vegetation to ignite spot fires.

The role of global warming in these drought episodes 
is unknown, but it may have exacerbated the impact 

of these droughts on vegetation mortality (Williams 
et al. 2015). However, warming temperatures are 
just one of the extenuating factors. For example, 
the million trees lost in the Sierra Nevada and 
more northern forests during the recent drought 
was perhaps driven as much by a century of fire 
suppression that had greatly increased tree density 
in these forests, leading to much more intense 
competition for water (Stephens et al. 2018).

An important lesson about climate-fire relationships 
is recognition that California, which comprises 
the largest latitudinal range of any western state, 
has very different climates, and local climate plays 
different roles in dictating fire behavior in different 
regions. Western forests typically occur at higher 
elevations where annual climate variation plays a 
bigger role in determining large fire events than in 
coastal California. Over 100 years of fire climate data 
for interior forests show that spring and summer 
temperatures have a positive relationship with area 
burned (Keeley and Syphard 2017) and predict that 
future global warming may increase fire hazard in 
these western forests (Littell et al. 2009, Abatzoglou 
and Williams 2016). However, Coastal California is hot 
enough and dry enough every year to carry a big fire, 
so it should be no surprise that annual temperature 
and precipitation variability shows no significant 

Dead Trees on a parched landscape. Aerial detection survey photo of dead and dying trees on the Sequoia and Sierra National forests, August 2016 (Photo: USFS).

THREATS TO LA WATERSHEDS: 
   N E X U S  O F  F I R E ,  I N VA S I V E  P L A N T S ,  A N D  G L O B A L  W A R M I N G

Jon E. Keeley | US Geological Survey, Western Ecological Research Center
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relationship with area burned over the past 100 years. 
In short, other factors in this region override most 
climate signals. The only climate signal we find is 
that in recent decades high rainfall has led to higher 
fire activity the following year. This is due to the 
increased fuel load of exotic grasses, a relationship 
well documented in other parts of the southwest 
(Crimmins et al. 2011). In short, high spring and 
summer temperatures and lower precipitation alters 
fuel condition in montane forests, factors likely to be 
affected by global warming. But in coastal California 
the primary climate signal is precipitation with a 
positive effect on the volume of herbaceous fuels, not 
a global warming impact (Keeley and Syphard 2016). 
Substantial increases in fire frequency in the last 50 
years have increased loss of native shrublands and 
invasion of exotic grasses that have had a significant 
role in increasing fire frequency (Syphard et al. 2018). 
One potential role for global warming affecting future 
fire regimes in these non-forested ecosystems is 
that it is very likely that warmer spring temperatures 
will alter the competitive balance favoring annual 
grasses over shrubs, thus increasing the dominance 
of the more easily combustible fuels. Water-energy 
balance and soil moisture availability are strongly 
correlated with increasing dominance of herbaceous 
vegetation in southern CA (Park et al. 2018, Syphard 
et al. 2018). Global warming will likely change the 
competitive balance and favor invasion of flammable 
grasses over native shrublands.

One cannot understand recent California wildfires 
as fitting a single model. Fire suppression has 
been consistently brought up as the issue behind 
catastrophic fires, but that is somewhat misleading. 
For fuel-dominated fires, heavy fuel accumulation 
is not tied to fire suppression but rather other land 
management practices that include past timber 
harvesting practices. Our most disastrous fires, in 
terms of loss of human lives and property, are less 
tied to anomalous fuel loads as it is to extreme wind 
events. Management responses to these different fire 
types are radically different.

In interior conifer forests, past land management 
has produced dangerous fuels and pre-fire fuel 
treatments are the main approach to altering these 
fire outcomes. However, on coastal landscapes 
subjected to extreme wind events, fire suppression 
has never come close to excluding fires. Thus, fuel 
accumulation is not the causal factor in these fires. 
Wind-driven fires are the result of annual foehn wind 
events coupled with occasional human ignitions, 
either directly or through infrastructure failures. The 
primary means of reducing impacts of these fires is 
through better fire prevention, improved land planning 
that puts fewer people at risk, enhanced homeowner 
protection, and improved agency prediction of fire 
spread trajectories and communicating those to 
homeowners.
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Chaparral shrubland dieback on slopes close to the surrounding urban 
environment here in Southern California.
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California buckwheat (Eriogonum fasciculatum var. foliolosum)

Seed LA: Building a Native Seed Bank in Urban Los Angeles 
Julie Grist & Kat Superfisky | Seed LA

of the LA River, there will be an increasing need for 
native plants in the near future. Scientists, planners, 
politicians, engineers, landscape architects, educators, 
home gardeners and the general public are continuing to 
understand the importance of reintroducing native plants 
into our urbanized areas. Incorporating native plants that 
represent local genetic diversity and are well-adapted to 
the local environment will ensure we plant sustainable 
and habitat-supporting landscapes in the Los Angeles 
region.

The need for more native plants was glaringly evident. 
Where we would be getting the seed to propagate 
those plants was not. The idea for Seed LA began to 
germinate.

Lacing up their hiking boots and hiding under shaded 
brims, a group assembles off a dirt road in the foothills 
of Los Angeles. They may look like just another troop 
of enthusiastic hikers, but armed with nail clippers, 
pressing portfolios, paper bags, magnifying lenses and 
handwritten notebooks, this isn’t your average avid 
hiking group. They come with a purpose and intention, to 
collect native seed. 

Their larger goal? To conserve and enhance the 
ecological diversity of the Greater L.A. area by building a 
region-wide native seed bank that can meet the needs of 
local urban restoration projects.

With large scale public green infrastructure projects 
coming down the pipeline, such as the revitalization 
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WHY NATIVE SEED?

Native seed is necessary to produce plants that:

• provide habitat connectivity for local fauna, especially 
our native pollinators

• are resilient and well-adapted to local climates and 
soils

• require little water and no fertilizer, thus contributing 
to wise management of our water resources

• are important historically and culturally, thus providing 
an authentic sense of place

• contribute to a healthy region by providing canopy, 
reducing heat islands, sequestering carbon for 
cleaner air, providing watershed stabilization

• can be interpreted in the landscape to educate the 
public about local history and the importance of 
appreciating and preserving local biodiversity

Organized in 2017, Seed LA aims to be the premier 
seed-banking network for the LA region. Grown out 
of a concern to find sufficient genetically diverse and 
appropriate seed for restoration projects, the core group 
of eight organizations gathered together from geograph-
ically-dispersed federal and non-profit institutions whose 
work is to preserve and steward California’s plant and 
animal biodiversity and wildlands, and to support a 
sustainable local environment. Meetings have been 
facilitated and coordinated by the Urban Waters Federal 
Partnership Ambassador, promoting collaboration 
among a diverse set of experts. Current collaborators 
include: Angeles National Forest (U.S. Forest Service), 
Audubon Center at Debs Park, Grown in LA, National 
Park Service, North East Trees, Palos Verdes Peninsula 
Land Conservancy, Rancho Santa Ana Botanic Garden, 
Theodore Payne Foundation for Wild Flowers & Native 
Plants, and the Urban Waters Federal Partnership. 

Seed LA collaborators gathered in the upper Los Angeles Watershed for a 
seed collection workshop, during which their first seed collection of California 
buckwheat was secured.

A photo is passed around during the seed collection workshop so 
collaborators know what ripe, healthy California buckwheat seeds look like.

“The field workshops have been the tasty fruit for Seed LA: a time to tread carefully 
together through native seed populations, identifying and making seed collections, 

honing ethical collection protocols, and documenting the collections.”

...continued on p. 14
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The loosely organized collective felt an urgent need to 
steward, protect, and enhance the precious biodiversity 
of the wilds of LA because it is highly urbanized and 
physically fragmented. No other Southern California 
collaborative  currently exists that is solely focused on 
sustainably securing seeds from wildland populations and 
helping to re-establish them in the urban core.  

Picking up where the Council for Watershed Health’s 
Native Seed Resource Coalition (2012-2014) left off, 
these seed champions started assembling monthly, using 
meeting space at their various organizations to develop a 
plan to secure more genetically-appropriate native seed 
for propagation efforts in Los Angeles. Together, they 
have been working through a strategic planning process-
-identifying goals and potential stakeholders, defining 
an organizational structure, establishing guidelines and 
policies, and laying out strategies and protocols for the 
collection and storage of both data and the seed itself. 
The group was awarded a Rivers, Trails and Conservation 
Assistance grant from the National Park Service to help 
identify long term goals, strategic planning, and potential 
stakeholders.  

The in-field seed collection workshops have been the 
tasty fruit for Seed LA: a time to tread carefully together 
through native seed populations, identifying and making 
seed collections, honing ethical collection protocols, 
and documenting the collections. Each collection 
follows diligent guidelines including an assessment of 
sufficient target populations so as not to impede the 
natural reseeding of the area, applying for appropriate 
permits from entities governing the area, and examining 
a representative sample with a ‘cut test’ to ensure seeds 
are mature and fully formed. 

In the group’s first collection of California buckwheat 
(Eriogonum fasciculatum var. foliolosum) on a site in 
the upper Los Angeles River Watershed, the Seed 
LA troop gathered early morning in autumn of 2017 
after a member had done a pre-investigative scout of 
the area and secured the appropriate seed collection 
permits. During this field excursion, collaborators 
of Seed LA practiced the standardized sustainable 
collection protocols developed by the Center for Plant 
Conservation, Seeds of Success and other organizations 
including, but not limited to, harvesting less than 20% 
of the seeds of any given plant, targeting plants over 
a geographically wide area to ensure genetic diversity 
within the collection, recording detailed information on 
location and habitat, and collecting mature seeds with 
little chaff in brown paper bags. 

The group headed back out on the Winter Solstice in 
2017 to re-test their methodology in a more urbanized 
setting, collecting toyon seed (Heteromeles arbutifolia) 
in northeast Los Angeles. This collection secured a 
substantial amount of native seed and cemented the 
group’s recognition that pockets of urban land scattered 
in view of downtown Los Angeles can still serve as 
a viable source of seed for future plants, as well as 
locations for further restoration of native plants and their 
associated natural communities.

Some plant propagation from seed in the Seed LA 
inventory is underway by North East Trees in Ascot 
Hills Park and the Theodore Payne Foundation in Sun 
Valley. The group has received a one year extension for 
their Technical Assistance Grant from the National Park 
Service for the continuation of their strategic planning 
efforts into 2019, where they will continue to work 
together to determine how to scale up these collections 
and partnerships in ways that can provide the necessary 
amount of native seed for upcoming projects in the LA 
area. 

The group presented the model they are working to 
create for collaborative native seed collection at the 
California Native Plant Society Conference held in LA in 
2018, and also participated in the Council for Watershed 
Health State of the LA River Watershed Symposium 
and Southern California Botanists Symposium poster 
sessions. Our public outreach efforts have been met 
with great interest. Seed LA continues to seek funding, 
resources, and partnerships to support their collaborative 
efforts. A website is in the works, but until then, for more 
information contact: kat.superfisky@growninla.org or  
julie.grist@growninla.org.

(RIGHT): Seed collections are processed to remove chaff and inert 
material prior to storage at Rancho Santa Ana Botanic Garden.
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HABITAT RESTORATION
at Big Tujunga Wash
target ing invasive plants species 

Bill Neill, Riparian Repairs

“Now that the Arundo is being 
eradicated from the riparian 

woodland, future wildfires will not 
be as intense, and are likely to be 

less damaging to the native trees.”

...continued on p. 16

Big Tujunga Wash in northeast San Fernando Valley has 
my vote as the most biodiverse natural area of Los Angeles 
County.  Native trees and plants such as white alder (Alnus 
rhombifolia), chaparral bush mallow (Malacothamnus 
fasciculatus), scouringrush horsetail (Equisetum), California 
juniper (Juniperus californica), and coast prickly pear (Opuntia 
littoralis) are not often found growing as close neighbors, 
yet all are present at this location, plus acres of golden 
current (Ribes aureum) and thousands of willow, cottonwood 
and sycamore trees (Salix spp., Populus spp., Platanus 
racemosa).  
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Managed by the City of Los Angeles Department of 
Recreation & Parks, Hansen Dam Recreation Area is 
visited mostly by local equestrian riders, yet has more 
natural botanical variety than one might expect within the 
Los Angeles city limits.  

This article will introduce the area to you, the reader, and 
describe how wildfire and herbicide application have 
combined to stop infestations of Arundo (Arundo donax) 
and other exotic plants. 

HYDROLOGIC SETTING 
The watershed area of Big Tujunga Wash covers about 
220 square miles of the western San Gabriel Mountains 
— an area almost as large as San Fernando Valley, but 
with elevations extending up to 6,500 feet. From the 

higher peaks, Big Tujunga Creek flows westward for 
about 10 miles through Big Tujunga Canyon, then exits 
the mountain front north of Sunland-Tujunga where most 
stream water soaks into a deep sedimentary basin of 
porous sand and gravel eroded from the mountain range. 
For about 3 miles, Big Tujunga Wash is nearly barren of 
vegetation, because groundwater is deep and surface 
water flows only during floods and wet winters. The 
I-210 freeway and Foothill Boulevard cross the broad 
westward-trending wash where it is rocky, usually dry and 
relatively barren of vegetation.

As Big Tujunga Wash approaches the northwest end 
of the Verdugo Hills — known as the “Shadow Hills” 
neighborhood — the sedimentary basin becomes 
shallower, and groundwater derived from the distant 
mountains is forced to the surface. This surface water 

Arundo resprouts already reaching 3-4 ft in height just three months after the Creek Fire burned through the Hansen Dam area.

16 WatershedWise  |  Vol. 23, No. 1



...continued on p. 18

collects from several seeps and swampy areas, then 
flows constantly — even during drought years — into 
a lake near the center of Hansen Dam flood control 
basin. Upstream from the lake, over an area about 1.5 
miles long and 1,000 feet wide, the shallow water table 
supports a vast riparian woodland of native trees — 
willows, cottonwood, sycamore and white alder.

South of the lake, Tujunga Wash is blocked by Hansen 
Dam. The dam was constructed in 1940 by the Army 
Corps of Engineers after intense flooding in 1938 
damaged downtown Los Angeles. Hansen Dam is a 
massive rock structure about 1.7 miles long that extends 
between Shadow Hills on the east side and a small hill on 
the west side crossed by Osborne Street. The small hill at 
the Dam’s west end appears to be the true northwestern 
terminus of the Verdugo Hills, which are a northwest-
trending fault block that have risen tectonically in concert 
with the San Gabriel Mountains to the north. During 
geologic time, as the Verdugo Hills have risen gradually 
via occasional earthquakes, the gap now plugged by the 
dam has been eroded by Tujunga Wash, so that flood 
waters continue to drain southward to the Los Angeles 
River and out to the Pacific Ocean. 

HABITAT RESTORATION 
Since September 2016, two developments have benefi-
cially modified the flora of Hansen Dam basin east and 
southeast of the central lake.

First, a major project to control an invasive plant, Arundo 
or giant reed (Arundo donax), was funded by grants to 
the National Forest Foundation and administered by 
the Los Angeles Conservation Corps (LACC). Under 
my supervision, LACC crews cut access trails through 
dense Arundo stands, and operated a tractor flail-mower 
to reduce the biomass of two large Arundo stands 
(see photo - above right). As a professional herbicide 
applicator, I worked about 620 hours over two years 
to spray the Arundo foliage of tall clumps and shorter 
resprouts following mowing or fire. Additional work was 
funded to control post-fire Arundo, perennial pepperweed 
(Lepidium latifolium), castor bean (Ricinus communis) and 
eupatory (Ageratina adenophora) throughout the Basin.

Second, two wildfires — one small in September 2016, 
and one large in December 2017 — facilitated the 
Arundo control project, by removing biomass of the 
largest impenetrable Arundo stands, so that herbicide 
could be applied easily and cheaply to fast-growing 
resprouts (see photo - above left). 

 

BURN AREA OF SEPTEMBER 2016 
The smaller fire on September 27, 2016, burned about 
22 acres at the extreme northeast corner of the project 
area. Before the fire, Arundo formed a dense understory 
beneath taller trees, and pre-fire access would have 
been difficult due to the density of recumbent stalks plus 
fallen tree branches and debris. Following the fire, early 
sprouting Arundo stalks grew about 6 feet tall in 7 weeks, 
then were sprayed with dilute imazapyr herbicide. During 
the same period, willow tree resprouts were less than 
2 feet tall. Three months after spraying, treated Arundo 
foliage had stopped growing and was turning yellow.

Follow-up herbicide treatment of Arundo resprouts 
was continued periodically for one year, resulting in the 
elimination of a dense Arundo infestation that has been 
replaced by a thicket of young willow, mulefat (Baccharis 
salicifolia) and elderberry (Sambucus nigra).

The post-fire abundance of native plants indicates no 
harmful residual effect from herbicide treatment of Arundo 
resprouts; whereas without herbicide application, few 
of the native tree saplings would have survived in those 
areas shaded by dense Arundo foliage standing 30 feet 
tall. 

Los Angeles Conservation Corps crew members work on mowing those larger 
high density stands to reduce Arundo biomass within Hansen Dam.
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CREEK FIRE OF DECEMBER 2017 
In early December of 2017, the Creek fire burned nearly 
all of the riparian woodland east and southeast of the 
central lake, except for the previous 22-acre burn area 
(see map above). Herbicide treatment of post-fire Arundo 
resprouts was started in February 2018 and continued 
through September. In this later burn area, the accessible 
Arundo clumps were partly controlled by herbicide 
treatment during 2017, so these clumps exhibited 
relatively minor post-fire resprouting; whereas before 
the fire, the larger Arundo stands could be sprayed only 
around the periphery, so the interior portions resprouted 
profusely during the spring months of 2018.

Except for white alder trees which have poor post-fire 
survival, other burned trees and shrubs — willow, 
cottonwood, sycamore, elderberry, mulefat, equisetum — 
are recovering as resprouts or new saplings, and some 
would have been shaded out by faster-growing Arundo 
if the Arundo had not been controlled by herbicide 
application. Now that the Arundo is being eradicated 
from the riparian woodland, future wildfires will not be as 
intense, and are likely to be less damaging to the native 
trees.

Less common non-native plants that were sprayed 
concurrently included fig tree (Ficus carica), Spanish 
broom (Spartium junceum), pampas grass (Cortaderia 
selloana), tropical ash (Fraxinus uhdei), Chinese tree 
of heaven (Ailanthus altissima), Mexican fan palm 
(Washingtonia robusta), and African umbrella sedge 
(Cyperus involucratus).

Following the Creek fire, some burn areas had a 
surprising variety of wildflowers during the spring months, 
including California poppy (Eschzcholzia californica), 
lupine (Lupinus spp.), prickly poppy (Argemone munita), 
chaparral mallow (Malachothamnus fasciculatus), 
that were not present before the fire. Presumably the 
wildflower seeds were sown before the Arundo became 
dense and were dormant for decades, until sprouting 
after the fire. Another surprise following the fire was that 
non-native black mustard (Brassica nigra) was relatively 
rare on the floodplain floor, although abundant on 
adjacent upland slopes. 

CONCLUSION 
Wildfire is the agent that drives the conversion of 
riparian woodland to treeless Arundo monoculture. That 
conversion can be stopped cheaply and effectively by 
rapid deployment of post-fire herbicide application, which 
in this case was possible, fortuitously, because funding 
and permits were in place. For quick and effective Arundo 
control on a large scale, we have no feasible alternative 
to synthetic herbicide.

For more discussion of herbicide efficacy and application 
methods, please see my companion article in the 
upcoming 2019 issue of Dispatch, a newsletter of the 
California Invasive Plant Council.

CREEK FIRE
(DEC 2017)

HANSEN FIRE
(May 2016)
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Treatments around the burn area at Hansen Dam (pre- and post-Creek Fire).
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On November 7, 2018, the Woolsey Fire near Malibu 
in Los Angeles County, the Hill Fire in Ventura County, 
and the Camp Fire in Northern California’s Butte 
County erupted; combined, they forced evacuation 
of over half a million people, and burned more than 
250,000 acres. The Camp Fire turned out to be the 
most destructive and deadliest wildfire in California’s 
history, killing 85 and destroying over 14,000 
structures; the towns of Concow and Paradise lost 
approximately 95% of their buildings. What was left 
was utter destruction, unrecognizable and heart 
wrenching.

ADDRESSING VULNERABILITY  
in a Time of Resiliency

Pauline K. Louie 
Senior Anaylst | Urban Waters Federal Partnership, U.S. Department of Housing & Urban Development

The Woolsey Fire seen from Topanga, California. (Photo courtesy of Peter Buschmann)

...continued on p. 20

It’s 3:30am and the insides of my eyeballs are 
projecting images of vacant-eyed people and charred 
neighborhoods. These are the same looping images 
that have haunted me since I returned weeks ago 
from leading disaster response and recovery work 
related to the wildfires that hit Northern and Southern 
California simultaneously at the end of 2018. 
Grasping a handful of flannel sheets around me, I let 
out the breath I’m holding; I am safe - that wasn’t my 
family nor my beloved neighborhood, and I fall back 
asleep but not really rid of an unease that persists.
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After spending two months just outside of the 
charred remains of Paradise, I returned home 
with lots of questions about Los Angeles – a 
region that has devoted much attention and 
resources to making itself more resilient. But I 
had just seen Vulnerability, like a mischievous 
Loki, lurking behind Resiliency– hidden in 
corners and whispering about the unknown. 
Afterall, I’m sure most Paradise residents felt 
all was well before November 7.

We (WaterWise readers) have similar “lokis” 
like climate change or the sustainability of 
importing water, and certainly these things 
keep me up at night. But the plight of the 
City of Paradise revealed to me vulnerability 
at both macro and micro levels. Climate 
change will continue to create the conditions 
for catastrophic fire, and policymakers have rushed 
to identify measures to manage the fire and fire 
impacts on residents. But the reality is that disaster 
loss is comprehensive and continuing because 
recovery is a long tunnel that most of us are digging 
with spoons. In the aftermath of recent disasters, 
I have realized how fragile and interconnected our 
safety nets of shelter, income, community, health and 
even life itself has become: the elderly and sick had 
significant difficulty finding shelter because there was 
no transportation to healthcare, people with special 
needs were heavily disrupted in caregiving, and 
the water supply was deemed dangerous because 
melted pipes and debris leached heavy metals. In 
addition, residents had to return to their hazardous 
properties because there was no other shelter option, 
and local workers became homeless because their 
places of employment were gone and they could 
no longer afford rent. Despite the fact that tragedy 
intertwines itself with every part of our lives, it was 
alarming to see that many recovery stakeholders were 
so blindsided by issues outside of their immediate 
wheelhouse. I had a very sinking feeling the people in 
the room had never met. And what was the takeaway 
for me, you ask? A disaster is no place for this type of 
organizational speed dating.

This is not meant to be as bleak as it seems, but 
rather a call to shake up how we define Resiliency, 
and to start identifying solutions that mitigate not 
only the hazard but the impact. It begins by acknowl-
edging that change agents such as disasters and 
even positive events (ex: watershed revitalization 
or infrastructure projects) inevitably spawn tangled 

impacts that require layered and nuanced response. 
The mechanism is to create spaces in which diverse 
interests and expertise are forced to identify and build 
intersections in their work (I believe the kids these 
days call this a mash-up). I know that we talk about 
collaboration and “multi-purpose outcomes” (let’s be 
honest – it’s usually right before a grant application 
is due), but how much energy do we really put into 
creating the relationships, the lines of communi-
cation and mutual education before we really need 
it? I applaud the Urban Waters Los Angeles River 
Watershed Partnership for incubating this type of 
engagement. Yes, there have those awkward “middle-
school dance” moments when we don’t know how 
to talk to each other, but these have been eclipsed 
by the meaningful networking and innovative cross-
sectoral work that has emerged.

So what is the difference between a collaboration 
of convenience (e.g. midnight hour of grant writing) 
and the type of paradigm and culture shift in how 
we approach our work that just might give me restful 
sleep? Perhaps ask yourself – in this location, how 
many major priorities are we solving at once? Then 
ask – can this be a replicable collaboration and does 
this yield other similar opportunities? What’s the 
“mash-up” added value of your project?  

If this article makes you think of where you fall in the 
spectrum of sector-busting work, I am thrilled. And if 
you are jotting down names or ideas in the pursuit of 
new intersections, I thank you. I am ready to hit the 
snooze button, and drift off to Resiliency Land.

Damage from the Woolsey Fire. (Photo courtesy of Peter Buschmann)
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worked synergistically with local universities as they 
increasingly focus ecological research toward the 
urban landscape. Key next steps include crafting 
a customized Los Angeles biodiversity index that 
is tailored for the local ecological context, City 
performance objectives, and management activities.  
This includes recent beta tests of site-level indices at 
Lafayette Park, MacArthur Park, and the Taylor Yard 
site along the LA River to account for biodiversity 
in finer-scale design contexts. This Report serves 
as an important step toward a positive urban 
ecological transformation that will ultimately be 
achieved through expanded awareness, conser-
vation, high-performance green infrastructure, and 
sustainable urban landscapes.

The full report can be found here:  https://www.
lacitysan.org/cs/groups/public/documents/
document/y250/mdi0/~edisp/cnt024743.pdf

PROMOTING URBAN 
BIODIVERSITY
...continued from p. 9

FORCES SHAPING 
ECOLOGICAL HEALTH
...continued from p. 3

Sciences is working with wildlife and resource 
agencies to address limiting factors to recovery 
of our threatened and endangered species, such 
as the steelhead trout, unarmored three-spine 
stickleback, Santa Ana sucker, least Bells vireo, and 
California gnatcatcher. What were the takeaway 
messages of the day? Alignment at every level of 
government towards biodiversity and recovery of 
native species is imperative to restoring ecosystem 
health and providing healthy watersheds for our 
communities and future generations. Reconnecting 
passageways and linkages to our upper tributaries 
is essential to preserving and enhancing biodiversity 
in Los Angeles. On the ground implementation 
of threatened and endangered species recovery 
actions is re-creating our historic landscapes. The 
time is now.

CLAIM YOUR
REBATE.
DITCH YOUR GRASS. 

Metropolitan Water District of 
Southern California offers rebates 
and incentives to create 
sustainable, water-saving 
communities throughout 
Southern California.

Blossoming with 
Savings 
LADWP has a turf replacement program 
to help you transform your lawn into 
a sustainable oasis. Your yard will be 
beautiful and you'll reduce your water 
bill by reducing your outdoor water use.

ladwp.com/landscaping



SOAKING UP SUCCESS

RAIN
OR SHINE

A Symposium on the Benefits of Green Infrastructure 

Oct 3, 2019 | Autry Museum of the American West

177 E. Colorado Blvd, Suite 200, Pasadena, CA 91105
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