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Droughts and Decreasmg Diversity
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warmest years on
record have
occurred since 2000

¢ 15 of the 20 worst
fires in California
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California

e Populations ~40
million

* >3/4 of the original
wild habitat has

been lost in 250
years

Population per sq. mile
<1
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Source: U. . Census Bureau
Census 2000 Summary File 1
population by census wact.

Amecrican Journal of Botsay 983): 333-338. 2011

INTRODUCTION TO SPECIAL ISSUE ON BIODIVERSITY !

Prreg H. Raves?, Jonarian M. Crase®S, asn J. Curas Prres*

Prevident Emeritn, Mivsosel Botanical Ganden, St. Lowis, Misscuri 63166-0099, USA; "Profesce, Department of Biclogy
Disscte, Tywon Rescarch Center, Wasbingion Usiversity, St. Losis, Misscuri 63130, USA; and ‘Assistast Profcssce, Divisicn of
Biedogical Sciences, University of Misvourh- Colusibia, Cobembia, Missour 652117310, USA

The study of biodiversity Is fundamental to our usderstand.
ing of life on Earth and to confroeting some of the problems
caused by oar own species. Fusther, we increasiagly count on
biodiversity foe a wide varicty of ccosystem functions and ser.
vices amid a gaustict of anthropogenic changes. inchading ex
ploding human population kevels: global climate change. the
spread of invasive spocics, pests, and pathogess; sad overtar-
vestiag (Millennium Ecosystem Asscssmeat. 2005). In fact
biodiversity is diminishing al a rale even faster than the last
mass extinction at the end of the Cretaceous Period. 65 million
years ago, with possibly two-thirds of cxisting terrestrial e
Gie likely 10 become extinct by the end of this ¢
vast majority of them unknown 1o scicnce 3t
sppear (Millensium Ecosystem Assessment, 2005).

they prm

terns of species blodiversity, as well as patterns of species tralts
and distribations, within and amosg taxoncenic groups can shed
light onto impoetant evolutionary processes. This area of stady
remains 3 mainstay of evolutionary studies, including macro
evolutionary and phylogeographic appeoaches, and has been
greatly enhanced in the recent past by the advent of powerful
molecilar and statistical appeoaches (e, Wicns and Donoghex,
2004),

(3) Ecology. The study of contemporary patterns—as well as
recent past (paleoecology) asd fulure (climate change) pat
terns—of the distribution, biodiversity, and abusdance of or
ganisms has becoenc a major arca of biodiversity studies. In
particular, following the inflocatial works by Hutchinson (c.g..
“Why are there so many Kinds of animals”™ [1959]). MacArther
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Accelerated modern human-induced species

‘e s e Comer Aot
:" losses: Entering the sixth mass extinction NexcomnenlUnmis 44 S OV
| Gerardo Ceballos,'* Paul R. Ehrlich,” Anthony D. Barnosky,” Andrés Garcia,*
Robert M. Pringle,” Todd M. Palmer®
far “backgeound” extincions.

the extinction crisis. We assess, using extremely COnservative aisumptions, whether human activies are Causing &
st

per 100 years (that is, 2 E/MSY),

901 10,000

Indicatiog that  sixth mass extinction i already under way. Averting » dramatic decay of Biodiversity and the

of opportunity is rapidly dosing.
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Mapping tree density at a global scale

T. W. Crowther', H. 5. lick', K. R. Covey', C. Bettigole’, D. S. Maynard', S, M. Hmlna\ LR \|n|lh G. Hintler', M. C. Duguid',
Amatulli’, M.-N, Tuanmu', W Jetz" 4, C. Salas®, C. Stam®, D. Piotto’, R. T S, Gree Ih\n S. ). Williams",

S, K. Wiser', M. O, Huber'%, G. M. Hengeveld™, G.-1, Nabuurs™, E. Tikhonova'” chardt L LW, Powrie'®,

M, Fischer'*™, A. Hemp™, ). Homeier™, P. Cho™, A. C. Vibrans™, P. M munay’, S. L. Piao™, C. W. n-m M. S. Ashton',

P.R. Crane' & M. A. Bradford

po
approximately 3.04trillion, an order of magnitude higher than the previous estimate. Of these trees, approximately
1:39rillon exst I tropca an sublropkca forest, it 0.4 rilon  borel eglons and 0.1 trllon n temperate

in controlling local
lmhﬁlﬁllﬂlﬂ'm amlnmmwmmdmmmdlmvmﬂd Based on our
) of trees has

fallen by approximately 46% since the start of human civilization.
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6.1 trillion trees before
the advent of human
civilization.

3.04 trillion trees remain.

1.39T 0.61T 0.747
tropical and temperate boreal
subtropical

Each year 15 billion trees cut down

and not replaced




Drought, Dying Trees, and Disease

¢ 180 million dead California trees

¢ “We’re witnessing a transition
to a post-oasis landscape in
Southern California,” says Greg
McPherson

45 million 29 million 25 million 18 million 14 million S Conin e a7
Caidornia Prunus species Avocado Citrus. Fraxinus D08 mehon wben pop.
live 00k (Almond, peach species species o drat ot

cherry, etc) (Asn) -

' California
Population

Population per sq. mile
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Trees Cool
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Trees Per Person in California

Total number of trees in
CA: ~7,630,000,000

Land area: 163,695 square %
miles

CA Population: ~40 million CALIFORNIA REPUBLIC

191 trees per person living
in CA = half of the world
average

People and Trees in California

e ~90% of people in 10%
of the California’s land
area

e Trees in California’s
urban and community
areas: ~343,300,000

 Trees per person in
California’s urban

forests: 9.7

D.J. Nowak, EJ. Greenfield, 2018

Trees Reduce Energy Consumption

s

<

S 2500 (-@

a Carbondale, IL
€

?

2 °

S

O 2000

>

>

(9]

[ —4

w [

S [ ]
£ 1500

g ! 1 1 !
D 80

0 20 40 60
Neighborhood Tree Count

Carver, Unger, and Parks, 2004, Environmental Management 34: 650-655




More Trees = More Wildlife

Bird Species Richness

Seattle, WA

10 il 1 1 1 1 ]
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Tree Density (#/hectare)

Donnelly and Marzluff, 2006, Urban Ecosystems 9: 99-117

More Trees Correlate with Lower Crime
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Figure 3: Mean Number of Crimes Reported Per Building for Apartment Build-
ings With Different Amounts of Vegetation (each icon represents one
reported crime)

ENVIRONMENT AND
CRIME IN THE INNER CITY
Does Vegetation Reduce Crime?
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Fuller et. al., 2007, Biology Letters 3: 390-394

Successful Tree Planting

e Human benefits (health, aesthetics, and well
being)

e Carbon sequestration (climate change
mitigation)

e Conservation of biodiversity

Species Site

Selection Conditions Success




Urban Forest Ecosystems Institute -
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SelecTree: A Tree Selection Guide
- ' = '

Search for trees

¢ Tree Characteristics Glossary

e Search Help

* An interactive tree selection guide
* Database of over 1,500 species

e ~75 characters for each species

* ~9,000 photos

:

Carbon Stored (kg/tree)
2 n
g 8

o gAD, 0 %\.Aﬁ s 6?,16 >
DBH Size Class (cm)

Nowak 1994, USDA FS Technical Report, Radnor, PA, pp. 83-94

Indian Laurel Fig

(Ficus microcarpa, F. nitida, F. retusa)

CAL PoLy

SelecTree: A Tree Selection Guide

* Height and
Shape * Eruit

* Maximum * Fruiting habit
height * Fruiting time

* Canopy width * Fruit value

* Growth rate « Fruit size

* Longevity * Fruit color

* Tree shape « Fruit type

* Habit

* Functional form « Elower

* Flower color
+ Foliage * Flower
* Foliage type howi

* Barkand
branch

* Bark color

* Bark texture

* Branch strength

* Has thorns

* Other
Characters

* Sunset Climate

Zone

* USDA Hardiness
Zone

* Foliage fall color * Flower time
* Foliage growth « Male/female
color flower
* Foliage shape « Fragrance
* Density out of
leaf
* Density in leaf

* Soil pH
* Soil texture

* Soil moisture

rought
tolerant

* Exposure

* Seaside * Usein the
tolerance Landscape
* Salinity * Landscape
application
* Native to? * Ornamental use
* Tropical * Desirable
« Calif. invasive wildlife plant
(Cal-IPC)
* Pestand
or concerns * Disease
« Litter type resistant

« Health hazard * Pest resistant

* Biogenic * Disease
emissions susceptibility
* Attracts wildlife * Pest

* Deer palatable susceptibility

* Root damage
potential

Py P —

The Future of Large Old Trees in Urban Landscapes

Darren 5. Le Roux', Karen fhin, David B. Lindenmayer, Adrian D. Mannieg. Philp Gibbons

Total number of trees




color flower

il  Urban Forest Ecosystems Institute - CAL POLY

SelecTree: A Tree Selection Guide

« Height and « Barkand * Seaside * Useinthe
Shape * Eruit branch tolerance Landscape
* Maximum « Fruiting habit * Bark color « Salinity * Landscape
height « Fruiting time « Bark texture tolerance application
* Canopy width « Fruit value « Branch strength * Native to? * Ornamental use
owth-rate « Fruit size « Has thorns * Tropical * Desirable
* Longevity « Fruit color « Calif. invasive wildlife plant
=T = Cal-IPC]
P « Fruit type * Other ( )
* Habit Characters * Pestand
* Functional form . E * Sunset Climate * Potential issues Disease
Zone or concerns * Disease
« Foliage : E:ower coler * USDA Hardiness * Litter type resistant
* Flower i
. Zone « Health hazard * Pest resistant
* Foliage type showiness . ealth haz « Disease
* Foliage fall color « Flower time * Soil pH . BIDIEETNC il
. + Soil texture emissions susceptibility
* Foliage growth « Male/female -~ « Pest
« Soil moisture * Attracts wildlife s

susceptibility

* Foliage shape « Fragrance . tDrloughtt . RDee: :alatable
* Density out of olerant * Root damage
leaf Y * Exposure potential

* Density in leaf
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e ~ 300, 000 g

¢ 60,065 tree
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lw ! Latest Articles

@ Taylor & Francis

GlobalTreeSearch: The first complete global database of tree
species and country distributions

E. Boech', M. fivers™, S, Oidfeld”, and P. P. Smith*
::wnw-nan-uuummmu-wwv_»«m

plant species

species B st ity S

~ 1,500 species
used in
worldwide
urban forestry S T e

1

Journal
}

em"_a Journal of Sustainable Forestry >
lw ! Latest Articles

60,065 Total Tree Species

Species in the World’s Urban Forests
~1.7%

Diversity in Municipal Forests

188 — Average # of species on e
California municipality tree
surveys

49 — Average # of species on
California municipality
approved planting lists

Only 26% of existing species are
approved for future planting
Our current species palette

could be inappropriate for the
future

Muller and Bornstein
Arb. & Urb. For. 2010. 36(1): 18-27

15 Most Commonly Grown Species in Los Angeles County

1.Lagerstroemia indica (CRAPE MYRTLE)
2.Magnolia grandiflora (SOUTHERN MAGNOLIA)
3.Washingtonia robusta (MEXICAN FAN PALM) ;
4.Liquidambar styraciflua (AMERICAN SWEETGUM) [
5.Pinus canariensis (CANARY ISLAND PINE)
6.Jacaranda mimosifolia (JACARANDA)
7.Cupaniopsis anacardioides (CARROTWOOD)
8.Pyrus calleryana (ORNAMENTAL PEAR)
9.UIlmus parvifolia (CHINESE ELM)

10.Syagrus romanzoffiana (QUEEN PALM)
11.Cinnamomum camphora (CAMPHOR TREE)
12.Platanus x hispanica (LONDON PLANE)
13.Lophostemon confertus (BRISBANE BOX)
14.Quercus agrifolia (COAST LIVE OAK)
15.Ficus microcarpa (INDIAN LAURAL FIG)




Engelmann Oak

Red Flowering Gum (Quercus
(Corymbia ficifolia) enge Imannii )

Conymeva fomis

Biodiversity Conservation in the Urban Forest

ACIFIC
S HORTICULTURE

e

New Zealand 2% The California Flora

California 6%

Remainder of b NG,OOO native
North America 9%

Africa 1%

. The Most Commonly Cultivated
S p ecles California Native Trees

California Buckeye Aesculus californica
9 [ ” H ol
Australia 33% ° ~80 Tree speCIes White Alder Alnus rhombifolia
Incense Cedar Calocedrus decurrens
Monterey Cypress Hesperocyparis macrocarpa
° 40 native SDECIeS Monterey Pine Pinus radiata
California Sycamore  Platanus racemosa
1 Coast Live Oak Quercus agrifolia
Europe & fo un d reg u Ia rly In Valley Oak Quercus lobata
Midhiamanem the u rban fo rest Coast Redwood Sequoia sempervirens

East Asia, China,
& Japan 25%

California Fan Palm  Washingtonia filifera

* 10-15 natives
commonly grown

Native Tree Biodiversity vs. Native Urban
L ?
Population S Trees?

- LA City Native Trees:
1.Acer negundo
2.Acer macrophyllum
3.Alnus rhombifolia
4.Juglans californica
5.Platanus racemosa
6.Populus fremontii

7.Quercus agrifolia

Source: U. 5. Cosus Bures
Cerwys 2000 Summary Fle |
populstion by cansus uact

LA County Native Trees:
1.Aesculus californica
2.Fraxinus velutina
3.Quercus chrysolepis
4.Quercus engelmannii
5.Quercus lobata
6.Quercus wislizeni

7.Umbellularia californica




Successful Tree Planting

e Human benefits (health, aesthetics, and well
being)

* Carbon sequestration (climate change
mitigation)

e Conservation of biodiversity

Species Site

Selection Conditions Success
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