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Infroduction

» Urban forests are gateways
for alien forest pests

» Not well characterized
» Relatively few are inventoried

» Koch et al. 2018:

» Modeled urban distributions of
3 free genera:. ash, maple, oak

» For =24000 communities in
eastern and central USA

» From limited sample of existing
urban forest inventories (N=842)
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Journal homepage: www.elsevier.com/locate/forec

Look! Just three steps!
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Example: Maple (Acer)
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Modeling Street

Palm

the Continenta

USA

» Building on Koch et al. 2018

» Objecitive: estimate potential losses it a major palm
pest were 1o invade mainland USA

Distributions In

» Little agricultural palm production in mainland USA
» =3000 ha of date palms in California and Arizona

» But widely used in urban areas for landscaping
» Largest palms are usually street “trees”



Examples

Urban Street Palms
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Palm Pests of Concern: Examples

Coconut rhinoceros beetle, Red palm weevil,
Orycytes rhinoceros — Rhynchophorus ferrugineus




General Approach

» Based on sample of street free inventories:

» Model to estimate palm proportion of a
community’s street trees

» Predicted average sireet tree density (frees / km)
» Measure of the community’s total street length

» With these, can estimate total numlber of palms in
communities without iInventories



Street Tree
Inventory
Blelic

» 368 inventories

» 14 states

» Effective range
of palms in
continental USA

» Best represented
states are
California and
Florida
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Street Palm
Relative
Abundance

» Data clustered

» South-north
gradient

» Coastal
proximity

| Palm proportion

0.1-02 |
02-04 | =

04-07

. >0.7
[ ]

proportion

» Barrier island
communities " o
have higher 0 veor
abundance EKE

>0.7

0.05-0.1
01-02




Step 1: Modeling Street Palm
Proportion

» R package xgboost (eXtreme Gradient BOOSTINng)

» Separate models for eastern US (n = 139) and western US (n
= 229)
» Candidate predictor variables

» Categories: geographic, environmental, socioeconomic, land
cover / laneiuse

» Model tuning, 5-fold cross validation



Results: Predicted vs. Observed

West: R?2 = 0.869
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Important Explanatory Variables

Variable Importance, West Variable Importance, East

Top 3: Top 3:

1) Moisture index I 1) Number of frost free
(by a large o days
margin) . 2) Extreme winter
2) Laftitude o minimum temperature
3) Elevation (min.) o (plant hardiness)
3) Coastal proximity

0.10 0.15 0.20 0.25




C
O
g

O

Q

O
o |
m |

O
al
O

O
i
O
5

O
al

Predicted palm proportion
0.02 - 0.05




Step 2: Estimating Street Tree Density

» Across USA, street frees usually 40-55 trees / street km

» Some communities have tighter spacing
» City of Miami Beach, Florida = 144 trees / km (!)
» Very high street palm proportion

» Streeft tree density data
1 ,, are difficult fo acquire

: |

; i! o | » Ultimately, decided to
e & i ‘_ ® "“’ use regional mean street
LB e 7 e () tree densities

, 2y , » From existing literature
. e R A A or calculated from

. WLy e inventories using GIS and
aerial imagery
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56.8 (10.2)

38.6 (8)

Regional means:
trees / street km (SE)




- So, where
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Predicted Number of Street Palms by State
State  #Palms, Case1 _ #Palms, Case2

Palms estimated Alabama 20,258 £ 4,470 24,297 £ 5,361
using selected Ariz-ono- 57,949 £ 11,109 59,687 £ 11,449
o . California 655,566 + 137,309 691,480 + 145,373
Florida 0,424,763 + 496,249 2,816,307 + 576,325
» Case liloes] Georgia 26,265 + 5,800 31,221 + 6,896
roads only Louisiana 68,916 + 15,259 89,260 + 19,777
: Mississippi 16,602 + 3,658 18,893 £ 4,172
> Case 2: local Nevada 13,216 + 2,534 14,302 + 2,739
elglelNielejglolely New Mexico 3,960 + 737 4,753 + 892
roads (e.g., North Carolina 33,346 + 7,387 40,056 + 8,856

state routes) Oregon 1,024 + 135 1,176 + 155
South Carolina 65,754 + 14,569 76,809 £17,019
Texas 380,686 + 84,095 422,347 + 93,288
Washington 1,073 + 141 1,188 + 158

3,769,378 £ 783,452 4,291,776 * 892,460



Final Points

» Model results seem reasonable at a state or
county level

» Rough estimate of potential economic impact of
a palm pest: up to US$8-9 billion to remove and
replant

» Data quantity & quality are major limitations
» Ecological impact of a palm pest?
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Questions?

» frank.h.koch@usda.gov
» +1 919 549 4006 (office)
» +1 919 744 1697 (cell)
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