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Drought — an increasing

challenge nationwide

October 9, 2012

Valid 7 am. EDT

Intensity. Drought impact Typss:
L1 DO Abnomally Dry ' Delineates dominant impacts

E g; gzuugm ;‘I:f;:;\ta S = Short-Term, typically <6 months @

(e.g. agriculure, grasslands)
- D3 Dmught - Extreme L = Long-Term, typically =8 months

Il D4 Drought - Exceptional (o hydrology. ecology)

The Drought Maonitor focuses on broad-scale condifions,
Local conditions may vary. See accompanying text summary

for forecast statements. Released Thursday, October 11, 2012
http:/idroughtmonitor.unl.edu/ Author: Matthew Rosencrans, NOAA/NWS/NCEP/CPC




80.7% US Population live in urban areas:
2010 Census



Benefits of Urban Forests

« Air and Water Quality
 Wildlife Habitat

 Health and well-being
 Lower energy costs
 Property values increase
 Recreation







Adaptation Actions: Drought and
Urban Forests

Drought tolerant tree species
Prioritize what trees get water
e Lessons learned in other areas
Monitoring




Drought and Urban Forests

Steve Koehn, Director of Cooperative Forestry




Tree Health Assessment in the City
( Richard Hallett
J

Research Ecologist
USDA Forest Service
NYC Urban Field Station
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Moving beyond alive/dead.

If your primary care physician could only tell you if you were alive or
dead you might want to find a different doctor...
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*Quantify the full range of tree
stress

*Non diagnostic

*Accessible for the non-expert
*Quantitative

*Consistent and verifiable
Scientifically valid and
rigorous
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Discoloration
Defoliation

Crown transparency
Fine Twig Dieback
Crown Vigor

Two people from
different angles.
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“Healthy Trees Healthy Cities”

£ Download on the
. App Store
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HEALTHY TREES HEALTHY CITIES
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Consider the combined leaf area of the crown.

e C(Class 1: 0-1% (trace)
e (lass 2: 2-25%

e (Class 3:26-50%

e (Class4:51-75%

e (Class 5: 76-100%
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Consider the combined leaf area of the crown.

» Class 1: 0-1% (trace)
» Class 2: 2-25%

» Class 3: 26-50%

» Class 4: 51-75%

» Class 5: 76-100%
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e Values:
O 0-1% = none to trace

e Then 5% classes:
0 2-5%
6-10%
... etc
90-95%
96-99%
0 100% -2 lots of dieback

)
0
0]
)
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Digital Photo taken vertically.

Automatically processed to count the
number of pixels that are sky. Percent
transparency is calculated.

Higher transparency means the tree is
allocating fewer resources to making
leaves.
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Class 1:
O Reasonably good health
O No major branch loss

O Less than 10% cumulative fine twig dieback, defoliation, and/or
discoloration

Class 2:
O < 26% Major branch loss

0 10-25% cumulative fine twig dieback, defoliation, and/or
discoloration

Class 3: <50% major branch loss and/or 26-50% cumulative...
Class 4: > 50% major branch loss and/or >50% cumulative...
Class 5: dead
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Methods adapted from:

Sy AT

Discoloration Visual estimate

Transparency Digital estimate
ELCUETUE Crown Vigor_ Visual estimate I

Tree Stress Index

X (ZDiscoloration + ZDefoliation + ZTransparency + Zpieback T Zcrown Vigor)

Tree 36 Tree 71 Tree 45 Tree 75 Tree 77 Tree 65
Stress Index -0.783 Stress Index -.409 Stress Index -0.191 Stress Index -0.009 Stress Index 0.81 Stress Index 1.3
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Hurricanes and Sea Level Rise in Coastal Cities:
Tree Health Impacts of Salt Water Flooding

Hallett, R.A., Johnson, M.L., Sonti, N.F,, In Review. Hurricanes and Sea
Level Rise in Coastal Cities: Tree Health Impacts of Salt Water Flooding.
Landscape and Urban Planning.
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20,000 fallen trees in NYC

R. Hallett 07252017 Drought and Urban Forests Webinar



48,000 street trees were located in Sandy’s inundation zone.
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Post-Sandy
Late Leaf Out Survey

e Street trees in the inundation zones
were not leafing out as expected in the
spring of 2013.

* NYC Parks deployed 35-50 Foresters at
the end of June/beginning of July in 2013
and again in August/September of 2014
— Trees were assessed for percent of

expected leaf out in five classes - 0%,
25%, 50%, 75% or 100% leafed out.
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48,000 street trees were located in Sandy’s inundation zone.

2.5% of flooded trees were Red Maple
22% of flooded trees were London Plane
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Flooded Flooded
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Flooded
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Red Maple London Plane

Flooded Flooded

R. Hallett 07252017 Drought and Urban Forests Webinar



Stressed A

Healthy

Mean Z-score

0.4

Overall Stress Index
Red Maple

Red Maple

Unflooded
Trees

Sandy October 2012

N
o
=
N




Stressed A

Healthy

Mean Z-score

Overall Stress Index
London Plane

1.2

1.0 -

0.8

0.6

London Plane

Sandy October 2012

Flooded *
Trees

Unflooded %
Trees

N
[
=
N




Red Maple London Plane

I
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48,000 street trees were located in Sandy’s inundation zone.

Flooded red maple trees were significantly more stressed one growing season
after Hurricane Sandy. Flooded London plane trees were more stressed 3 years
after Sandy.

Three growing seasons after flooding red maple appear to have recovered
though there was 6% mortality. London plane have not recovered and over half
died.

Flooded London plane trees were significantly more stressed two growing
seasons after Hurricane Sandy. Indicating greater sensitivity to salt water
flooding than red maple.
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Questions &
Answers

By phone: Dial #2
to enter the queue.

 On your computer:
Type your question
into the Q & A pod
on the left side of
your screen.




TEXAS A&M

FOREST SERVICE

EXTREEmMes — Drought

Paul Johnson, ISA MW-0495BM
Urban and Community Forestry Program Leader

- 8
, @treevangelist | P |

Helping communities develop sustainable programs that
provide Texans with healthy trees and forests.
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We need trees



Trees need water



Water trees during drought



Water trees during drought



2011 Drought
State of Texas Impact

» Forest Areas lost an estimated 301 million trees
» Urban Areas lost an estimated 5.6 million trees ~ 10%
» Estimated removal cost in urban areas ~ $560 million

» Economic & Environmental benefit loss is roughly $280 million/year
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Houston Region
» Below Average Rainfall
> 24.57” in 2011
» 25” deficit
» 327 deficit 2010 - 11
» Excessive Temperatures
» 45 days > 100
» 24 days in a row
e Mature Trees

* Dense Understory

e Site Change



Memorial Park



Memorial Park — Sept. 2010



Memorial Park — Oct. 2011



Perfect Storm



Removal
* Disposal
 Watering

| ost Eco Services
Value
» Stormwater
» Carbon
» Pollutants

* Replacement Value
> CTLA



Removals — Totals

» 50,521 trees
> $10,951,398
> $207/tree

*Disposal
» Rolled into removal costs
» City of Houston 200,000 cubic
yards

» Watering (Trees For Houston)
> $153,000
» 5,590 trees (5 times/month)
> $27.37/tree
» 400 volunteer hours



Associated Costs and Lost Values

Lost Eco Services Value - $1,202,400/yr
* Replacement Value - $10,290,066

Based on average 16”” dbh (62% pine, 38% hardwood



It’s not just about Irrigation water



Urban Heat Island Effect



pjohnson@tfs.tamu.edu
w @treevangelist






Questions & Answers
By phone: Dial #2 to enter the queue.

 On your computer: Type your question
into the Q & A pod on the left side of

your screen.




Drought and
Urban Forests:
Creating Drought
Tolerant Urban
Landscapes

Dr. Greg McPherson
USDA Forest Service, PSW
Davis, California

U.S. Department of Agriculture

Pacific Southwest =~ USDA Forest Service, Office of Sustainability and

Research Station Climate Webinar, July 25, 2017

Science that makes a difference



» Los Angeles Urban o S -\
Forest Drought | h
Assessment

 Climate-Ready
Trees Study






California’s Drought

e Broad consensus that recent drought
will be new climatology of SW

Smence o

Home Journals Topics Careers

Science Science Advances  Science Immunology  Science Robotics  Science Signaling  Science Translational Medicine

REPORT

Model Projections of an Imminent Transition to a More
Arid Climate in Southwestern North America

Richard Seager’", Mingfang Ting!, Isaac Held®?, Yochanan Kushnir!, Jian Lu®, Gabriel VecchiZ, Huei-Ping Huang?’, Nili ...










In declaring a drought emergency in April, Gov. Jerry Brown (D) said watering
emerald-green grass every day “is a thing of the past.” He neglected to say trees
were exempt, so residents, businesses and local governments stopped watering

them, too.

Now the state is losing millions of trees that beautify their cities, improve air

quality, offer shade in areas where temperatures can reach 100 degrees and

provide habitat for untold numbers of squirrels, birds and other animals.



















(2008&2016) Stk

e Change in size, species, condition

e Remeasure canopy cover
e Change in cover, health

e Change in ecosystem services
e 1-Tree Eco

Natalie Van Doorn, USFS PSW
Qingfu Xiao, UC Davis
Darrel Jenerette, UC Riverside









2009 2016



i-Tree Eco Plot — 2016

Data

TREE SPECIES
NO CHANGE

TOT TREE HEIGHT (meters)
CROWN BASE HEIGHT

N-S

E-W

%CROWN COND (100%=dead)

CROWN %MISS (100%=dead)

%
IMPER

%
SHRUB

Distance to plot center (meters)

18 18

4334 433318A

Jacaranda mimosifolia Jacaranda mimosifolia  Ligustrum ovalifolium
X X

48



g .
Drs. Greg McPherson, Natalie Van | il
Erika Teach o e 8
USDA Forest Service |
PSW Research Station, Davis, CA

Dr. Alison Berry
Dept. of Plant Sciences
UC Davis, Davis, CA

Drs. Jim Downer, Janet Hartin,
Darrel Haver
UC Cooperative Extension






—Phase out poorly-
adapted species
* Primary point of
leverage
—Tree selection

McPherson, E.G.; van Doorn, N.S.; Teach, E. 2017. Evaluation of six
drought tolerant trees 17 years after planting in Northern
California. Western Arborist. 43(1): 32-37.



 Change tree palette to more 44 '

resilient species

e 20-year study to test
promising cultivars
— Resilience to climate change
— Other qualities




Five Step Process

Evaluate Climate
Trends & Exposures

1. Select climate model &

Identify Promising

Species
1. Consult experts
2. Compile tree inventories
3. Cross-reference for rarity

emissions scenario.
2. Model temperature,
precipitation, wind

Score Species &

Select Finalists

1. Habitat suitability
2. Physiological tolerance
3. Biological interactions
4. Uncertainty
5. Availability & other factors

Plant & Evaluate

1. Experimental design
2. Data analysis
3. Planting
4, Maintenance
5. Monitoring

Share Results
1. Reports & handouts
2. Publications & presentations
3. Website
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Climate zones based on Brenzel (1997)
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CalAdapt Climate Models
Project Changes - 75 Years

1. Temperature (Hardiness)

Central Valley: 1 2 zone change
Inland Empire & S. CA Coast: 2
zone change

2. Precipitation

More uncertainty
Generally: more winter precip,
less summer.



KMZ downloaded from http://www.calepa.ca.gov/UrbanHeat/Index.htm



http://www.calepa.ca.gov/UrbanHeat/Index.htm

warmer clinr AN %TJ»\ . -
e Planting stock currently available in nurseries. \
 Diversity of size and genera. "Hn |

Experts helped identify promising tree species.
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Habitat Physiology Biological
interactions

Soil moisture Drought tolerance Invasiveness

Soil texture and pH Wind tolerance Major or minor pest and
disease threats

Sunlight exposure Salt tolerance Emerging pest and disease
threats

Based on System for Assessing Vulnerability of Species (Bagne et al., 2012)



S

- 2 <

‘-.i.i I . 2 by it AN . R.'-.'. o : i-: ‘ i B .'.
T BN S 8 . gL » ST 0%,
“ - o R e = - | . ¥ ’ . . - e Koo . . "_.r\'-:-"n.'l » o - : - '.--'
'{'.l'.'il l ~ T g 1 [ LN e _'.. - . - . = J ._ p. 0 l-’_ "".-_".., .5,:? :‘:,"'n' N o e . o
» g Wt 4 - 4 " L i i sy s
- Added -Spedlal Features

Special Features

Biogenic SelecTree
emissions (+1) Species has low biogenic emissions.

(T ETHETCI SelecTree
potential (+1) Species has low root damage potential.

Longevity SelecTree

(+1) Species' longevity is over 150 years.

Carbon Urban growth

storage equations (+1) relatively high biomass for stature class
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‘; Speual Features (cont’d)

Aesthetics SelecTree

(+1) Species has flowers or fall colors.

Tree litter SelecTree

(+1) Species produces minimal litter

Shade SelecTree .

potential (+1) Species has moderate OR moderately dense
in and out of leaf shade capacity

Biodiversity Municipal (+1) Species is <1% of total abundance in climate

inventories zone or not in top 10 importance value




(+1) Species has low
or very low water
needs.

Drought Tolerance

(+1) Species has
strong branch
strength.

Wind Tolerance

(+1) Species salinity
tolerance is high.

Salt Tolerance

SelecTree

Desert willow (Chilopsis linearis)
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DATA SOURCE: Pest Vulnerability Matrix

Abutilon

Acacia flor.

Agavacease

Albizia

Probable Cause |

Pest overlap —
Pest count —

Abutilon
(Abutilon spp.),
Chinese
beliflower,
Chinese lantern

5

Acacia (Acacia

Acacia
floribunda

Agave (Agave
spp.). Yucca
(Yucca spp.)

Alhizia (Albizia

spp.), Mimosa,

Silk tree

Alder (Alnus
spp.)

Problem Description

Proportion of all trees

Abutilon mosaic virus.

i

Often produces a
desired color on
leaves

Leaves with yellowish blotc

Anthracnose: Apiognoronia;
Culindrozporiurm; Marszonia;
Glornerella; Colletatrichurn

Armillaria root rot or Qak root
fungus.

Ash dieback on Raywood
ash.

Multiple pathogens,
similar symptoms

Leaves brown, dead areas g
severely affected. Pale blotd
drop prematurely.

Comman with
overwatering, check
species/cultivar!

Leaves discolor, stunt, wilt,
Minute white fungus growths

Only on 'Raywood'
ash

Foliage fades, yellows, bro
die. Entire plant may die.

Bacterial blight and canker or
Bacterial blast.

Mot Important

Blossoms, leaves, and ter
base of leaves or on fruit. C

Bacterial leaf scorch, Xylella
fastidiosa.

Important on
Oleander

Leaves brown around edgej

Botryosphaeria canker

When planted out of
native range (esp.
drought)

Foliage turns red, brown, th
bark.

Chestnut blight, Cryphonectria
(=Endothia) parasitica.

Mot in western US; but
deadly in the east!

Leaves turn yellow or brow
prematurely. Crange canke
becomes girdled and the trd

| Instructions

PVM_Final

Modification_History | newpests | newtaxa | Hodel-Arec... (3

Lacdan & McBride 2008




12 Species Selected for Each Zone

Scientific Name

Common Name

California native

Celtis reticulata

Netleaf hackberry

Hesperocyparis forbesii

Tecate cypress

Prunus ilicifolia ssp. Lyonii

Catalina cherry

Quercus tomentella

Island oak

Australia

Acacia aneura
Corymbia papuana

Mulga
Ghost gum

Southwest US

Mariosousa willardiana

Palo blanco

Oklahoma-Texas-Western US

Prosopis glandulosa ‘Maverick’
Quercus fusiformis

Maverick mesquite
Escarpment live oak

Asia/South America

Dalbergia sissoo
Cedrela fissilis

Rosewood
Brazilian cedarwood

Pistacia ‘Red Push’

Red Push pistache
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e Reference Sites
— 4 replicates
— Excellent care

 Park Sites
— 4 parks
— 2 replicates each
— Variable care
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Measurements:
e Tree size: height, DBH, canopy diameter.
e Soil type: texture, nutrients, bulk density

Monitor:

 Tree structure (branching, roots)
 Pruning done

 Any pests or diseases
 Potential causes for mortality

Environmental factors:
e Irrigation applied
e ET, minimum temperatures (CIMIS)












Questions & Answers

By phone: Dial #2 to
enter the queue.

 On your computer:
Type your question
into the Q & A pod on
the left side of your
screen.



Thank you for attending today’s webinar!

A recording of this session will be available shortly at the
Climate Science Webinar Portal:
http://climatewebinars.net/webinars/drought-urbanforests
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