URBAN ECOLOGY

Designing the Climate-Resilient Cities of the Future
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Our cities were designed Wlth little attentlon to natural processes

-



Presenter
Presentation Notes
These transformations have happened all over Silicon Valley…and the world
The discovery and development of the silicon chip led a transformation from orchards to large industrial parks capable of manufacturing semi-conductors and residential areas to support a large influx of workers. However, the innovative spirit embodied by Silicon Valley was not represented in the transformation of the valley itself. Like most cities in the world, urbanization occurred randomly, in an ad-hoc fashion driven by economics and history. Ironically, while Silicon Valley is known for its science, science has not guided the management and transformation of the landscape that supports this center of scientific discovery. 
City planning does not embody same innovative spirit  
Urbanization was rapid, but random and ad-hoc, like many cities around the world
Pattern of transformation embedded in history and economic drivers 
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resultlng In a Iandscape that provides little access to nature...
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..and will not easily weather coming changes.
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Presentation Notes
Stormwater runs over pavement and increases flood risk 
Wrong trees in wrong places cannot weather drought or climate change 
Urban areas don’t have great habitat for wildlife, so what moves in are mostly pests that compete with native animals and don’t contribute to regional conservation efforts  
Challenges - we need ecology now!
Or “with little ecology”

Nature has some of the solutions, but would require integrating nature into cities to build resilience 
Trees, vegetation and LID could reduce runoff, control floods, and provide habitat 
Appropriate trees could provide habitat, be drought tolerant, etc 
Habitat for wildlife in cities could help support regional conservation efforts 


Lost ecosystem type in Silicon Valley - But - potential to bring them back. 
Possible opportunities in urban parks, office parks, streets and medians, backyards, parking lots
Would help oak populations, would support array of wildlife, contribute to resilience by increasing biodiversity in city, and by helping to create habitat in cities for wildlife, this could increase resilience of their populations (locally and regionally)  
Could also benefit people - provide shade, be drought tolerant, store carbon etc. 



But cities can build landscape resilience

Marshes buffer shoreline from
rising sea levels

Urban forests reduce heat, provide

Creeks with floodplains reduce
shade, and store carbon P

flood risk and store water

L (]

Native trees and landscaping is drought tolerant,
connects people to nature, and makes city unique



e Investing in Urban Greening: much $$ and activity by developers,
cities, NGOs

* Diverse range of benefits often presumed from greening efforts but
often not scientifically guided

 No systematic approach to assure benefits, maximize value of
coordinated investments, minimize negative effects

« Little guidance about how to integrate available to agencies,
landowners, designers,and planners

Henk Sijgers (left),
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Presentation Notes
We are investing in urban greening everywhere 

These efforts could do more to enhance ecological functions, and benefit people

Actions within cities can also benefit conservation in open spaces adjacent to cities 


We are already investing in urban greening through a variety of efforts, but efforts are not necessarily coordinated to achieve maximum benefits for wildlife, or ecological functions 

There is great potential for these efforts to do more to enhance ecological functions, improve habitat and connectivity (where appropriate) for wildlife, while also providing other benefits for people 

These actions can support conservation activities that are already occurring in existing open spaces



Cities Need Nature Needs
Better Nature... | Better Cities...




NATURE and HUMAN HEALTH

e \Well-being and psychological health NATURE
e Cognitive function, creativity FIX

th é

alkaae
Access to biodiversity... 05

e (reater restorative benefit in urban park with high

ure Makes Us Happier,

biodiversity

FLORENCE WILLIAMS

o Fulleret al. 2007, Carrus et al. 2015

e Micro-hiome rewilding may be greater with higher biodiversity

o Immune system diseases -allergies, asthma, obesity, IBS
o Flies etal. 2017



RE-OAKING SILICON VALLEY

Building Vibrant Cities with Nature


Presenter
Presentation Notes
This work comes from a project (Resilient Silicon Valley – see this website) funded by google aimed at developing the science guidance needed to guide investments in ecological resilience across Silicon Valley. The project, called Re-oaking Silicon Valley, can be found in a recently published report – pdf available online, hardcopies coming soon. See me if you are interested. 
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Acorn Woodpecker
Oak titmouse
Mournful duskywing
California sister
Crab spider






Ecosystem Services Provided by Native Oaks

Percent of Tree Composition/Ecosystem Services

Total Street Tree Composition

San Jose S m

Mountain View NS ———

Cupertino S —
Total Ecosystem Services

East Palo Alto

[ Non-Native Tree Composition
B Native Ouk Tree Composition
[ MNon-Notive Tree Ecosystem Services

B Native Ook Tree Ecosystem Services

UC Berkeley and SFEI
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Presentation Notes
Native oaks provide a disproportionately high amount of ecosystem services 



Linking urban ecology and hydro: GreenPlan-IT
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GreenPlan-IT

_!ldentified Gl locations for City
of San Mateo’s Sustainable
Street Plan

_lldentified cost-effective Gl
locations for

Downtown Envision
San Jose for San Joseée 2040

PCB control

GENERAL PLAN




Healthy Watersheds Resilient Baylands (EPA WQIF)

® Integrate water quality
benefits and ecological
functions

e I|dentify where Gl and
urban forestry can
synergistically achieve
multiple benefits




Questions for Optimization and Maximum Benefit: Urban
Biodiversity and Water Quality

« How to link LID, urban forestry, and landscaping to benefit biodiversity and
water quality?

« Maximize placement and species ofurban trees to benefit hydrology and
water quality improvements
—> deciduous trees where winter light is more important than runoff
reduction? (e.g. valley oak)
—> evergreen over impervious substrate? (e.g. live oak)

o Can we prioritize canopy cover to LID feature drainage area to maximize
feature effectiveness in storms?

« How do we evaluate ecological functions provided in relation to
contaminant accumulation and management requirements?



1. Identify key landscape features
@ Identify regional patches & corridors. dentify
1

arge patches and long corridors - these features sct
as biodiversity hubs at the regional scale, Patches

of 130 acres or larger are often small in number

in cities, but provide large biodiversity benefits,

and ean support edge-sensitive and forest-interior
species that may not eceur in smaller patches.
Similarly, corridors that cross cities (along streams, or
greenways) can enhance connectivity at the regional
seale, enabling movernent through the city.

e Identifylocal patches & corridors. Smaller
patches and corridors can act as local biodiversity
hubs, For example, patches of at least T1 acres are
likely to suppert more biodiversity than smaller
patehes, and can act as stepping stones if they are
strategically located between larger patches or near
regional corridars. Similarly, local corridors can help
connect larger patches, enhancing local connectivity.

e Locate high-quality matrix habitat. Existing areas
of high quality matrix habitat may already support
biodiversity, and can be built upon to increasethe
size of the patch, or improved with management or
addition of special resources.

2. Build regional biodiversity hubs and corridors

@ Create. When possible, ssize opportunities to
acquire or assemble pareels to create large patches
and long corridors that can serve te enhance
biodiversity and connectivity at the regional scale.

G Expand. \When possible, acquire land adjacent to
existing large patches and along regional corridors,
Biadiversity can benefit from expansion of existing
hubs, and connectivity can be improved by filling
gaps along regional corridors,

@ coordinatein the matrix. Whers acquisition is
not feasible, improve matrix quality around hubs and
along corridars. Higher habitat quality in the urban
matrix canincrease the effective patch size of hubs
and canimprove connectivity by helping to fill gaps in
corridors, Matrix improvernents along corridors can
also increase their width, increasing their effective
patch size and reducing the negative effects of abrupt
edges,

3. Build local biodiversity hubs and corridors

@ Create. \When possible, acquire land to create

rew patches that can function as local hubs of
biadiversity. These patches can enhance biodiversity
and connectivity by creating stepping stones that
facilitate movement across the urban landscape,

° Expand. When possible, acquire land adjacent

to existing local bisdiversity hubs and corridors
toincresse their effective patch size, incresse
connectivity, and fill gaps. Prioritize acquisition that
builds cennections between lecal and regional hubs
and corridors,

o Coordinate in the matrix. Improve matrix quality

around local hubs and corridors Lo their effective
patch size and to improve connectivity by filling gaps
and expanding stepping stones. Prioritize matrix
improvements that can help build connections
batween lacal and regional hubs and corridars.

Legend

regenal patches
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e

matrix

improverment
[ ion
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high-gquel
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4. Build habitat complexes in the matrix

Create. Identify areas with low matrix quality
(for example, lew canopy cover of urban forest),
and coordinate efforts to create new habitat
complexas that can act as patches of habitat
(increasing patch size) and stepping stenes
(increasing connectivity).

0 Expand. |dentify areas with high matrix

quality and build on them, coordinating matrix
improvements to create habitat complexes that
can increase the size of existing habitat patehes in
the urban matrix.



@ T —
Building resilience across the landscape. . . the time is now.

- 5. _ - L+ e

= -

L - - P,
- £ 1 -
stream restoration -

s Streetir re

backyard landscaping pollinator pathways >tOTMWe _ -
. flood controlchannelredesign

- i -l “ Sﬁace conirvati& ii



Presenter
Presentation Notes
...or any number of other things...


THANK YOU
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Native oaks provide a disproportionately high amount of ecosystem services 
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