
Tree	Selec(on	
Factors	to	Consider	in	an	Era	of	Global	Climate	Chaos,	

Droughts,	and	Decreasing	Diversity
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Sta(s(cal	
Abnormali(es

• 16	of	the	17	
warmest	years	on	
record	have	
occurred	since	2000	

• 15	of	the	20	worst	
fires	in	California	
history	have	
occurred	since	2000

Climate	Change	Projections

2000-2009 compared to 1951-1980

Arbor	Day	Founda(on	hardiness	zones	reflect	
warmer	climate

Los	Angeles	Is	Projected	to	Get	Ho-er



California
• PopulaEons	~40	
million	

• >	3/4	of	the	original	
wild	habitat	has	
been	lost	in	250	
years

2015

Cumula(ve	vertebrate	species	recorded	as	ex(nct	by	
the	Interna(onal	Union	of	Conserva(on	of	Nature

2012	data

September, 2015

Each	year	15	billion	trees	cut	down	
and	not	replaced

6.1	trillion	trees	before	
the	advent	of	human	

civilizaEon.



• 180	million	dead	California	trees	

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

Drought,	Dying	Trees,	and	Disease Trees	Per	Person	in	California
• Total	number	of	trees	in		
CA:	~7,630,000,000	

• Land	area:	163,695	square	
miles		

• CA	PopulaEon:	~40	million	

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

California	
Popula(on	
Per	Square	

Mile

People	and	Trees	in	California

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

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

• Trees	per	person	in	
California’s	urban	

forests:	9.7
D.J. Nowak, E.J. Greenfield, 2018 

Trees	Cool	
Cities	

Trees	Reduce	Energy	Consumption	

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



More	Trees	=	More	Wildlife	

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

More	Trees	Correlate	with	Lower	Crime	 Trees	Promote	Happiness	

Fuller	et.	al.,	2007,	Biology	Letters	3:	390-394

LA Urban Area Tree Canopy and Disadvantaged Communities by Census Tract
Los Angeles Urban Area Tree Cover and Disadvantaged Communities by Census Tract
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Pomona
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Glendale
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Miles
±

Data Sources:  Disadvantaged Community data derived from CalEnviroScreen v 2.0; Tree Canopy Cover derived from EarthDefine, 2012; Days over 90 data derived from PRISM 2004 - 13 average.

H

Disadvantaged Community

Urban Tree Cover

0 - 9%

10 - 15 %

Over 20 %

16 - 20 %

Temperature > 90° for at 
least 75 days of the year

Major Roads

Trees Planted

Los
Angeles

Inglewood

Compton

East 
Los Angeles

Watts

Lawndale

Successful	Tree	Plan(ng
• Human	benefits	(health,	aestheEcs,	and	well	
being)	

• Carbon	sequestraEon	(climate	change	
miEgaEon)	

• ConservaEon	of	biodiversity

Species	
Selec(on SuccessSite	

Condi(ons+ =



Indian	Laurel	Fig		
(Ficus	microcarpa,	F.	ni/da,	F.	retusa)

• An	interacEve	tree	selecEon	guide	

• Database	of	over	1,500	species		

• ~75	characters	for	each	species	

• ~9,000	photos

• Height	and	
Shape	

• Maximum	
height	

• Canopy	width	

• Growth	rate	

• Longevity	

• Tree	shape	

• Habit	

• FuncEonal	form	

• Foliage	

• Foliage	type	

• Foliage	fall	color	

• Foliage	growth	
color	

• Foliage	shape	

• Density	out	of	
leaf	

• Density	in	leaf	

• Fruit	

• FruiEng	habit	

• FruiEng	Eme	

• Fruit	value	

• Fruit	size	

• Fruit	color	

• Fruit	type	

• Flower	

• Flower	color	

• Flower	
showiness	

• Flower	Eme	

• Male/female	
flower	

• Fragrance	

• Bark	and	
branch	

• Bark	color	

• Bark	texture	

• Branch	strength	

• Has	thorns	

• Other	
Characters	

• Sunset	Climate	
Zone	

• USDA	Hardiness	
Zone	

• Soil	pH	

• Soil	texture	

• Soil	moisture	

• Drought	
tolerant	

• Exposure	

• Seaside	
tolerance	

• Salinity	
tolerance	

• NaEve	to?	

• Tropical	

• Calif.	invasive	
(Cal-IPC)	

• Poten(al	issues	
or	concerns	

• Liier	type	

• Health	hazard	

• Biogenic	
emissions	

• Airacts	wildlife	

• Deer	palatable	

• Root	damage	
potenEal	

• Use	in	the	
Landscape	

• Landscape	
applicaEon	

• Ornamental	use	

• Desirable	
wildlife	plant	

• Pest	and	
Disease	

• Disease	
resistant	

• Pest	resistant	

• Disease	
suscepEbility	

• Pest	
suscepEbility

Older	and	Larger	Trees	Store	More	Carbon

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



• Height	and	
Shape	

• Maximum	
height	

• Canopy	width	

• Growth	rate	

• Longevity	

• Tree	shape	

• Habit	

• FuncEonal	form	

• Foliage	

• Foliage	type	

• Foliage	fall	color	

• Foliage	growth	
color	

• Foliage	shape	

• Density	out	of	
leaf	

• Density	in	leaf	

• Fruit	

• FruiEng	habit	

• FruiEng	Eme	

• Fruit	value	

• Fruit	size	

• Fruit	color	

• Fruit	type	

• Flower	

• Flower	color	

• Flower	
showiness	

• Flower	Eme	

• Male/female	
flower	

• Fragrance	

• Bark	and	
branch	

• Bark	color	

• Bark	texture	

• Branch	strength	

• Has	thorns	

• Other	
Characters	

• Sunset	Climate	
Zone	

• USDA	Hardiness	
Zone	

• Soil	pH	

• Soil	texture	

• Soil	moisture	

• Drought	
tolerant	

• Exposure	

• Seaside	
tolerance	

• Salinity	
tolerance	

• NaEve	to?	

• Tropical	

• Calif.	invasive	
(Cal-IPC)	

• Poten(al	issues	
or	concerns	

• Liier	type	

• Health	hazard	

• Biogenic	
emissions	

• Airacts	wildlife	

• Deer	palatable	

• Root	damage	
potenEal	

• Use	in	the	
Landscape	

• Landscape	
applicaEon	

• Ornamental	use	

• Desirable	
wildlife	plant	

• Pest	and	
Disease	

• Disease	
resistant	

• Pest	resistant	

• Disease	
suscepEbility	

• Pest	
suscepEbility

Time

%	alive

1	year 10	years 50	years 100	years

100

ESTABLISHMENT

• ~	300,	000	
plant	species	

• 60,065	tree	
species	

• ~	1,500	species	
used	in	
worldwide	
urban	forestry

60,065	Total	Tree	Species

Species	in	the	World’s	Urban	Forests	
~1.7%

Diversity	in	Municipal	Forests
• 188	–	Average	#	of	species	on	
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.Ulmus	parvifolia	(CHINESE	ELM)	
10.Syagrus	romanzoffiana	(QUEEN	PALM)	
11.Cinnamomum	camphora	(CAMPHOR	TREE)	
12.Platanus	×	hispanica	(LONDON	PLANE)	
13.Lophostemon	confertus	(BRISBANE	BOX)	
14.Quercus	agrifolia	(COAST	LIVE	OAK)	
15.Ficus	microcarpa	(INDIAN	LAURAL	FIG)



Biodiversity	Conserva(on	in	the	Urban	Forest
Red	Flowering	Gum	
(Corymbia	ficifolia)

Engelmann	Oak	
(Quercus	

engelmannii)

Deb	Shaw

Australia 33%

East Asia, China, 
& Japan 25%

South & Central 
America 11%

Remainder of
North America 9%

California 6%
New Zealand 2%Africa 1%

Europe & 
Mediterranean 
13%

The	California	Flora
• ~6,000	naEve	
species	

• ~80	“Tree”	species	

• 40	naEve	species	
found	regularly	in	
the	urban	forest	

• 10-15	naEves	
commonly	grown

Na(ve	Tree	Biodiversity	vs.	
Popula(on

Na(ve	Urban	
Trees?

LA	City	Na(ve	Trees:	
1.Acer	negundo	
2.Acer	macrophyllum	
3.Alnus	rhombifolia	
4.Juglans	californica	
5.Platanus	racemosa	
6.Populus	fremonUi	
7.Quercus	agrifolia

LA	County	Na(ve	Trees:	
1.Aesculus	californica	
2.Fraxinus	veluUna	
3.Quercus	chrysolepis	
4.Quercus	engelmannii	
5.Quercus	lobata	
6.Quercus	wislizeni	
7.Umbellularia	californica

281	tree	species



Successful	Tree	Plan(ng
• Human	benefits	(health,	aestheEcs,	and	well	
being)	

• Carbon	sequestraEon	(climate	change	
miEgaEon)	

• ConservaEon	of	biodiversity

Species	
Selec(on SuccessSite	

Condi(ons+ =

ma-ri-er.net


