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What is Urban Forestry? 

• Why does it matter? 

 

• Where to get information? 

 

• What has gone wrong? 

 

• How can we improve? 



This is a nice place…  
BUT DIFFICULT TO RETROFIT FOR MOST CITIES 



It’s  
NOT 
just 

about 
trees… 



golf courses 

flower fields 
graveyards 

orchards 

 SAN DIEGO URBAN FOREST 
Watersheds 
Schoolyards 
Private homes 
Streets and alleys 
Places of worship 
Government lands 
Beaches and dunes 
Commercial business 



PUBLIC RESOURCES CODE  
SECTION 4799.06-4799.12      

4799.09. As used in this chapter the following terms have the following meanings:  
 

The legal “definition” from California code 

(c) "Urban forestry" means the cultivation and management of native or 
introduced trees and related vegetation in urban areas for their present and 
potential contribution to the economic, physiological, sociological, and 

ecological well-being of urban society.  

(d) "Urban forest" means those native or introduced trees and related 

vegetation in the urban and near-urban areas, including, but not limited to, 
urban watersheds, soils and related habitats, street trees, park trees, 

residential trees, natural riparian habitats, and trees on other private 

and public properties.  



The Urban Forestry Act 
was passed in 1978,  

OPR page launched 2012 

Urban Forestry Act (PRC 4799.06 - 4799.12)  

http://opr.ca.gov/s_urbanforestry.php


    An estimated 634,407,719 trees are currently missing  
from metropolitan areas across the United States – 

American Forests Urban Ecosystem Analysis 
conducted over six years in ten select cities 

 
 



National Urban Tree Deficit 
      In 1986, the National Urban and Community Forest Advisory 

Council conducted a 20-city survey to understand the 
condition of the nation’s street trees. 

 
The first, “State of Our City Forests” (American Forests 
Magazine June, 1986) reported that urban forests in all the 
cities were in decline, with the average city losing 4 trees for 
every one planted. 
 

 



 
 
 
      USDA Forest Service Report 
 
 
• Urban trees reach maximum potential for environmental benefits 

after age 30, but the average life-span of a downtown urban tree is 
less than 10 years.  

• Most cities are removing more trees than they are planting.  

• 37% percent of cities practice "crisis management" – responding to 
accidents, impending hazards, and complaints rather than 
implementing a systematic tree maintenance program.  



 

 Pacific Southwest Research Station  
Center for Urban Forest Research 

*now called the  

Urban Ecosystems 
 and Processes Team 

 
Lead researcher - Dr. Greg McPherson 

algorithms applied to Southern California’s  
i-Tree software were developed by this team 

http://www.fs.fed.us/psw/programs/uesd/uep/   

http://www.fs.fed.us/psw/programs/uesd/uep/
http://www.fs.fed.us/psw/programs/uesd/uep/


Home of the San Diego County tree map 

Center for Urban Forest Research 
Tree Guidelines for Coastal Southern California Communities – January 2000 

What did this study do? 
It evaluated 100 sampled trees and compared costs to benefits 

It concluded the average temperature in urban areas 

 rose 1 degree every decade over the past 50 years. 

It is estimated that future effects of global warming may double this rate. 

It evaluated the rate of CO2 emissions from power plants in Southern California 

and found SDG&E, LADWP & SCE were ~11% higher than the state average. 

 

The bottom line: Many more trees are needed 

 to help sequester all that carbon 
 

 

 





SO...Trees Pay Us Back. 

  

Benefits = $261,000  
 Energy 

    Air Quality 

       Runoff           

 Real Estate      
 

 

100 San Diego Trees Over 40 Years... 

Costs = $101,000  
 Planting  -  Pruning   

 Removal/Disposal    

 Pest and Disease 

      Irrigation  -  Clean up 

 Sidewalk Repair  

   Legal  -  Admin            
   

 

Pay Off:  $160,000 

McPherson, E.G., J.R. Simpson, P.J. Peper, K.I. Scott, and Q. Xiao. 2000.  
Tree guidelines for coastal Southern California communities. Sacramento, CA:  

Local Government Commission. 98.  



The Case for Public Tree Inventories 

• Many San Diego County cities have outsourced tree pruning and 
maintenance to private companies - who then offer to include an 
inventory of city trees as part of their contract.  

• Too often this results in the fox guarding the hen house.  



Sample view of existing canopy for an assessment 
and potential tree planting locations. 



USFS - San Jose Canopy Assessment 2012 



The San Diego County Tree Map launched on 3/31/2012 

 We now have over 340,786 trees in our database 
www.sandiegotreemap.org  

The public service 

 tree map 

 is a joint municipal 

 & citizen-science 

project 





Home of the San Diego County tree map 

 

• Tree canopy is being lost at an alarming rate 

• Municipalities are overwhelmed and under-funded 

• Minimal awareness about ecosystem values 

• Tree identification is made easier for everyone 

• Increased citizen engagement 

•  Educational opportunities 

•  Encourages philanthropy 

•  Fruit and nut tree sharing services 

Tree-mapping  is fun! 



 
i-Tree Eco:  a method to integrate data w/hourly pollution & meteorology 

• i-Tree Streets:  energy, water, carbon, air quality, real estate value 

• i-Tree Hydro: effects of trees and impervious cover on hydrology 

• i-Tree Vue:  USDA – uses National Land Cover Data – Uses ESRI Viewer 

• i-Tree Design: simple tree by tree analysis 

• i-Tree Canopy: conduct your own canopy assessment 

• i-Tree Species: index values for 1,600 tree species 

• i-Tree Pest and disease detection: evaluate corridors of problems 

• i-Tree Utilities: monitor trees under power lines 

• i-Tree Storm: assess for damage assessment after a storm 

 

The San Diego County Tree Map  
derived its algorithms  from i-Tree Streets  

(original called STRATUM) 



This is i-Tree - It has many applications and features. 

Design & Ecological Analysis Storm Management 

Hydrology Species evaluation 

Pest and Disease Utility tracking 

http://www.itreetools.org/
http://www.itreetools.org/
http://www.itreetools.org/


Who’s Using i-Tree? 



http://www.fs.fed.us/ccrc/topics/urban-forests/ctcc/  http://www.fs.fed.us/ccrc/topics/urban-forests/ctcc/   

Climate Change Resource Center 

http://www.fs.fed.us/ccrc/topics/urban-forests/ctcc/
http://www.fs.fed.us/ccrc/topics/urban-forests/ctcc/
http://www.fs.fed.us/ccrc/topics/urban-forests/ctcc/


USFS Tree/Carbon Calculator (under revision) 

 
 

http://www.fs.fed.us/ccrc/topics/urban-forests/ctcc/  

http://www.fs.fed.us/ccrc/topics/urban-forests/ctcc/
http://www.fs.fed.us/ccrc/topics/urban-forests/ctcc/
http://www.fs.fed.us/ccrc/topics/urban-forests/ctcc/


http://water.epa.gov/polwaste/green/upload/stormwater2streettrees.pdf 

Trees Mitigate WATER Runoff – Improving Water Conservation 

http://water.epa.gov/polwaste/green/upload/stormwater2streettrees.pdf


Trees Save the Environment.  

100 mature trees  

 

1. catch about 
416,000 gallons of 
rainwater per year 
 

2. less $ needed for 
storm water control 
 

3. cleaner water 

McPherson, E.G., J.R. Simpson, P.J. Peper, K.I. Scott, and Q. Xiao. 2000. Tree guidelines for coastal Southern 
California communities. Sacramento, CA: Local Government Commission. 98.  



Center For Clean Air Policy  
 Advocates for Increasing  Green Infrastructure with Trees 

   http://ccap.org/  

http://ccap.org/


Trees - Important to Human Health 

• 100 trees remove 12 tons of CO2/year 

• 100 trees remove 505 lbs of  pollutants per year, 
including: 

 139 lbs of ozone 

 207 lbs of particulates 

McPherson, E.G., J.R. Simpson, P.J. Peper, K.I. Scott, and Q. Xiao. 2000. Tree guidelines for coastal 
Southern California communities. Sacramento, CA: Local Government Commission. 98.  



Trees - A Savings for Homeowners  

• Save up to 34% of annual air conditioning costs 

• Reduce outside temperatures by up to 50 F    

McPherson, E.G., J.R. Simpson, P.J. Peper, K.I. Scott, and Q. Xiao. 2000. Tree guidelines for coastal Southern California 
communities. Sacramento, CA: Local Government Commission. 98.  



Trees trap more of the sun's energy 
 than any other group of organisms on earth. 

Only 0.1% of the sun's energy is trapped by organisms. 

Trees account for 50% of all that energy. 

It is not just a human instinct 
 to seek shade on a hot day 



Trees are so effective at using solar radiation for energy,  
the science of bio-mimicry has copied trees to design collectors 



   Solar Shade Control Act 
CA PUBLIC RESOURCES CODE  

SECTION 25980-25986 

Under this law, property owners are prohibited from allowing their 
trees or shrubs to shade more than 10% of a neighbor’s solar 
energy system between the hours of 10am and 2pm.  
 

Any tree or shrub planted before 
 the installation of the solar collector is exempt. 

 

If a pre-existing tree dies, its replacement is also exempt, even if 
the replacement is planted after the solar collector’s installation. 
The law also exempts trees and shrubs planted on timberland or 
commercial agricultural land. 

http://www.leginfo.ca.gov/cgi-bin/displaycode?section=prc&group=25001-26000&file=25980-25986
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=prc&group=25001-26000&file=25980-25986
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=prc&group=25001-26000&file=25980-25986
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=prc&group=25001-26000&file=25980-25986
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=prc&group=25001-26000&file=25980-25986


urban forestry-researcher 

 Dr. Kathleen Wolf Ph.D. 

 University of Washington 

 
 
 
 
 
 
 
 
 

  
 

explores the values 

of trees to 
Human Social 

Systems 

http://www.naturewithin.info/  

http://www.naturewithin.info/


TREES 
Provide Nature Experience for our Children 

• Children naturally love to play in trees 

• Fear of the outdoors is largely fueled by adults. 



Price 
 Increase  

Condition 

10% 
inner city home located within 1/4 

mile of a park13 

10% 
house 2 to 3 blocks from a heavily 

used, active recreation park22 

17% home near cleaned-up vacant lot13 

20% 
home adjacent to or fronting a 

passive park area22 

32% 
residential development adjacent 

to greenbelts23 

http://depts.washington.edu/hhwb/  

Trees Improve Nearby Real Estate Prices 

http://depts.washington.edu/hhwb/


San Diego needs many more 
large trees to compensate 
 for the urban heat islands 
development has created.   

 

Large scale trees 
 in good health 
 add great value 

 to a property 
 

A modest home’s value is 
significantly increased by this 

magnificent olive tree. 



Given today’s real estate values, 
imagine what it’s worth today? 

Property are valued 3% - 25% more in areas surrounded by trees 
People will pay 3% -7% more for a house with a large tree 

 

Photo by Meredith French 



urban blight and lack of trees often go hand in hand 

Some neighborhoods are in dire need of trees 

Where would you rather live? 





Where’s San Diego’s Arboretum? 

If you wanted to tell someone what this tree was, or 
where to see one, could you? 

 



La  Mesa 

You can search for a species, location or size 









Can the map search for BIG trees in your neighborhood? 





Isn’t 
 that 
cool? 



What if I don’t know what kind of tree it is? 



STAY INFORMED www.sandiegotrees.org 

http://www.sandiegotrees.org/


What are cities 
doing so 
wrong?  

 
 



Almost everything! 



Can you see the 
difference?  

 
 
 
 

More effort is needed to monitor 
 nursery quality 

 and site inspections 

   Lack of oversight at the municipal level results in increased 
maintenance costs and short-lived trees. 

 Images used with permission - Dr. Ed Gilman: University of Florida 



Continued decline of city street trees and the alarming statistic –  
The average life of a downtown street tree is just 13 years. 

Observe 
Carefully 

 

Is this 
good 

planning  
or NOT? 

 
 
 
     

Does your street look similar? 



This is a nursery-topped 
specimen, and they’re typical 

everywhere. 
 

It’s not as good 
 as it looked 

 at first glance - is it? 
 

This type of be-heading 
 causes irreparable damage; 
 and significantly shortens 
 the vigor, health and life 

 of trees. 



DO NOT TOP TREES! 

Topping trees is now addressed in the California Public resources code 
CAL. GOV. CODE § 53067 : California Code - Section 53067y 

Did you know this violates CA codes? 



We need to 
select 

 tree species 
more wisely 

 

• Monoculture may be 
aesthetic to some,  
but it’s not very wise.  

 

• The few remaining 
American Elm trees were 
usually solitary 
specimens. 

 



UFEI is an excellent California site for tree selection 

You can query for attributes like USDA zone, height, fall color, etc.  

http://www.ufei.org/  

http://www.ufei.org/


Rethinking Native Tree Selections 
(many are not drought tolerant or street-friendly choices) 

Riparian trees 
In Riparian areas (Native streamside and moist habitats) 
Some of our native San Diego trees include: 

 
California Sycamore (Platanus racemosa) 
White Alder (Alnus rhombifolia) 
Fremont Cottonwood (Populus fremontii) 
Arroyo Willow (Salix lasiolepis) 
California Fan Palm  (Washingtonia filifera) 
 



Native palms are happiest in washes – not on pavement 



PALMS are iconic “trees” in San Diego 
However, palms are NOT actually trees, 
 they are members of the “grass” family 



Some California native trees are well adapted, 
 but the definition of a San Diego “native tree” is fuzzy. 

 

 
 
 
 
 
 
 

Is a Torrey Pine native to El Cajon, or is a Redbud native to Coronado? 

Coast Live Oak Desert Willow 



Non-native trees are often better adapted to our urban environment, 

 than so called “native trees”   
 
 

 
 
 
 
 
 
 

This is partly a result of our changing climate, and our lack of indigenous trees. 
Our higher elevation native trees are not adapted to coastal regions. 



Acca, Accara, Acmena, Acmenosperma, Actinodium, Agonis, Allosyncarpia, 
Amomyrtella, Amomyrtus, Angasomyrtus, Angophora, Archirhodomyrtus, Arillastrum, 

Astartea, Asteromyrtus, Austromyrtus, Backhousia, Baeckea, Balaustion, Barongia, 
Basisperma, Beaufortia (Myrtaceae), Blepharocalyx, Callistemon, Calothamnus, 
Calycolpus, Calycorectes, Calyptranthes, Calyptrogenia, Calythropsis, Calytrix, 

Campomanesia, Carpolepis, Chamelaucium, Chamguava, Choricarpia, Cleistocalyx, 
Cloezia, Conothamnus, Corynanthera, Cupheanthus, Darwinia, Decaspermum, 

Eremaea, Eucalyptopsis, Eucalyptus, Eugenia, Gomidesia, Heteropyxis, Hexachlamys, 
Homalocalyx, Homalospermum, Homoranthus, Hottea, Hypocalymma, Kania, 

Kjellbergiodendron, Kunzea, Lamarchea, Legrandia, Lenwebbia, Leptospermum, 
Lindsayomyrtus, Lophomyrtus, Lophostemon, Luma, Lysicarpus, Malleostemon, 
Marlierea, Melaleuca, Meteoromyrtus, Metrosideros, Micromyrtus, Mitranthes, 

Mitrantia, Monimiastrum, Mosiera, Myrceugenia, Myrcia, Myrcianthes, Myrciaria, 
Myrrhinium, Myrtastrum, Myrtella, Myrteola, Myrtus, Neofabricia, Neomitranthes, 

Neomyrtus, Ochrosperma, Octamyrtus, Osbornia, Paramyrciaria, Pericalymma, 
Phymatocarpus, Pileanthus, Pilidiostigma, Piliocalyx, Pimenta, Pleurocalyptus, Plinia, 
Pseudanamomis, Psidium, Purpureostemon, Regelia, Rhodamnia, Rhodomyrtus, Rinzia, 
Ristantia, Scholtzia, Siphoneugena, Sphaerantia, Stereocaryum, Syncarpia, Syzygium, 

Tepualia, Thryptomene, Tristania, Tristaniopsis, Ugni, Uromyrtus, Verticordia, 
Waterhousea, Welchiodendron, Whiteodendron, Xanthomyrtus, Xanthostemon 

Myrtaceae: Angiosperm Phylogeny Website 

http://commons.wikimedia.org/wiki/Category:Acca
http://commons.wikimedia.org/w/index.php?title=Category:Accara&action=edit&redlink=1
http://commons.wikimedia.org/wiki/Category:Acmena
http://commons.wikimedia.org/w/index.php?title=Category:Acmenosperma&action=edit&redlink=1
http://commons.wikimedia.org/w/index.php?title=Category:Actinodium&action=edit&redlink=1
http://commons.wikimedia.org/wiki/Category:Agonis
http://commons.wikimedia.org/w/index.php?title=Category:Allosyncarpia&action=edit&redlink=1
http://commons.wikimedia.org/w/index.php?title=Category:Amomyrtella&action=edit&redlink=1
http://commons.wikimedia.org/wiki/Category:Amomyrtus
http://commons.wikimedia.org/w/index.php?title=Category:Angasomyrtus&action=edit&redlink=1
http://commons.wikimedia.org/wiki/Category:Angophora
http://commons.wikimedia.org/wiki/Category:Archirhodomyrtus
http://commons.wikimedia.org/wiki/Category:Arillastrum
http://commons.wikimedia.org/wiki/Category:Astartea
http://commons.wikimedia.org/w/index.php?title=Category:Asteromyrtus&action=edit&redlink=1
http://commons.wikimedia.org/wiki/Category:Austromyrtus
http://commons.wikimedia.org/wiki/Category:Backhousia
http://commons.wikimedia.org/wiki/Category:Baeckea
http://commons.wikimedia.org/w/index.php?title=Category:Balaustion&action=edit&redlink=1
http://commons.wikimedia.org/w/index.php?title=Category:Barongia&action=edit&redlink=1
http://commons.wikimedia.org/w/index.php?title=Category:Basisperma&action=edit&redlink=1
http://commons.wikimedia.org/wiki/Category:Beaufortia_(Myrtaceae)
http://commons.wikimedia.org/wiki/Category:Blepharocalyx
http://commons.wikimedia.org/wiki/Category:Callistemon
http://commons.wikimedia.org/wiki/Category:Calothamnus
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http://commons.wikimedia.org/w/index.php?title=Category:Calycorectes&action=edit&redlink=1
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http://commons.wikimedia.org/w/index.php?title=Category:Chamguava&action=edit&redlink=1
http://commons.wikimedia.org/wiki/Category:Choricarpia
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http://commons.wikimedia.org/wiki/Category:Eremaea
http://commons.wikimedia.org/w/index.php?title=Category:Eucalyptopsis&action=edit&redlink=1
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http://commons.wikimedia.org/w/index.php?title=Category:Hottea&action=edit&redlink=1
http://commons.wikimedia.org/wiki/Category:Hypocalymma
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http://commons.wikimedia.org/w/index.php?title=Category:Lamarchea&action=edit&redlink=1
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http://commons.wikimedia.org/w/index.php?title=Category:Whiteodendron&action=edit&redlink=1
http://commons.wikimedia.org/w/index.php?title=Category:Xanthomyrtus&action=edit&redlink=1
http://commons.wikimedia.org/wiki/Category:Xanthostemon


Nursery Quality is Critical 
for long-lived, low maintenance urban trees 

Preventive structural pruning the first 3-5 years of a tree’s life, 
 reduces long-term and expensive corrective pruning later 



Small container sizes are generally healthier 

1 gallon – 
or less is best 

5 gallon is good 

15 gallon may sulk 

Large boxed trees may bolster the economy, but seldom the client 
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helpful tips for healthier city trees 

http://www.urbantree.org/nurserytreequality.shtml


Not only is it better for the tree, it’s a lot easier too… 

Modern arboricultural planting guidelines 
 are not incorporated into old city codes 

Don’t dig a deep hole, dig a wide one. 



What amendments are the best to use when planting trees? 



NONE OF THEM 



Stakes work best 
if you don’t use them… 

Image credit: Andrew Koeser, International Society of Arboriculture, Bugwood.org  



Pssst….  
There’s lots of secrets, 
 but probably not what you’re thinking. 

What makes one tree valuable, and another one a nuisance? 

A tale of two Liquidambars 
 but why are they growing so differently? 



The amazing thing 
is they’re growing right next door  

to each other… 



Trees need infrequent deep watering. 
Surface watering invites shallow root development.  

Surface roots 
are NOT always the tree’s fault 

Tree irrigation 
should be adjusted 
outward as tree 
roots grow 

Photo: Gerald Holmes, Valent USA Corporation, Bugwood.org 
 



Do you recall learning about how tree roots 
 - mirror their canopies? 

Like this? Or this? 



IT WAS WRONG! 
 

Roots want to spread wide - not deep 



Remember where the roots should be? 

Even if large box trees live, they seldom thrive 



*If you’d like to read more about this subject, 
 Landscape Architect James Urban wrote an excellent volume about 

trees, soils and nursery stock. 

The science is changing, and too fast for most municipal codes. 



 
professional  

oversight 
is needed 

Landscape architects   
– Have pressure to create instant effects 

– They are primarily designers, often lacking horticultural knowledge 

– Often follow outdated municipal codes - without questioning them 

Nurseryman  
– The bottom line is selling what customers want 

– An unwary public still seeks out “lollipops” 

– Root pruning is a new concept, but it clearly affects tree longevity 



The State of  
San Diego County Trees 

              

                  American Forest 
Urban Ecosystem Analysis 

                  July 2003 report 
         Between 1985 and 2002 
         the San Diego Region 

       
         Lost 29% of its tree cover! 



Things Have Worsened Since Then 

•     The 2003 Cedar Fire affected 28,466 
acres - about 13% of the entire city of San 
Diego  
 

•   American Forests reported a loss of 49% 
tree canopy and 73% each of chaparral 
and shrub.  

 

•   Within the Cedar Fire area alone, storm   
water runoff increased by 12,674,490 
cubic feet.  



Just over 100 years ago  
Balboa Park didn’t have many trees… 

 

Photo by Meredith French 



This was San Diego circa 1904 - without many trees at all. 
Kate Sessions was instrumental in celebrating 

 the first Arbor Day at City Park, later known as Balboa Park. 



Balboa Park scored lowest 
 in the state for health threats 



Few San Diego parks  have any tree inventories,  
but ANY San Diego county tree can be entered in our tree map.  

1. Carlsbad 

2. Chula Vista 

3. Coronado 

4. Del Mar 

5. El Cajon 

6. Encinitas 

7. Imperial Beach 

8. La Mesa 

9. Oceanside 

10. Poway 

11. San Diego 

12. Santee 

13. Solana Beach 

14. Vista 

 

 

 



San Diego is considered a HOT SPOT in the 
 California Floristic Province 

 

It is a dubious honor… 

To qualify as a hotspot, 

 a region must meet two strict criteria: 

1.  It must contain at least 1,500 species of vascular plants 

(> 0.5 % of the world’s total) 

2. It has to have lost at least 70% of its original habitat. 



Home of the San Diego County tree map 

  25% tree canopy overall 

  30% suburban residential 

  20% urban residential 

  10% central business 

districts 



Our region’s cities are hurting financially. 
Tree planting and preservation are a low priorities. 

Code compliance is nearly non-existent. 
Oversight staff are laid off everywhere. 

No Investment, No Return. 
 
 
 

 

Estimates today are that our tree canopy hovers precariously between 4%-8% 



Why don’t I get more respect? 

What can urban planners do to help? 

1. Advocate an updated canopy assessment 
2. Chart trees into the tree map to bolster 

awareness about ecosystem values 
3. Re-think  tree species selection  
4. Specify nursery quality and INSPECTION 
5. Mandate oversight in planting and early 

pruning to save money and encourage 
longer-lived trees 
 



Trees of Ill Repute 
 
 
 
 
 
 
 
 
      
        

photo by Graham Horn  

 
It’s a good thing trees fight back,   

but they also need our help. 



Urban Forestry - it does matter! 

 

 

 

Robin Y Rivet – Urban Forester/ISA Certified Arborist 
 robin.rivet@sandiegotreemap.org  

619.994.5981 

And thanks for adding new trees into our map! 

mailto:robin.rivet@sandiegotreemap.org

