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Urbanization and Temperate Forests

forests <50 ha Il
forests > 50 ha

Of the 252,000 forests in the Megalopolis...
54,000

40,000
About 240,000 (94%) The other 6%
are smaller than 50 ha are larger

20,000




Urban Ecosystem Complexity

Abiotic (Urbanization)
e Urban Heat Island Effect
* Carbon—Urban CO, Dome
* Nitrogen — Greater N deposition

Biotic (Invasion)
* Biological Invasions
e Shifts in species composition
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Non-native Plant Invasion
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Invasion and Gradient
100
ISA < 10% °
? ISA 10-19.9%
| ISA 20-29.9%
— O 804 ® IsA3030.9%
< A @® ISA 40-49.9%
% g R2 = 0.05
© g 60-
O &H
—
o > i
= S 40 ° o
G (O
> C
G-
— O 20- .
=
— °
o0 ©
01 00 @ cee , | |
0 10 20 30 40

(% Impervious Surface surrounding forests)

50

Trammell et al. 2020
Journal of Ecology



Invasion and Gradient
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Forest Canopy Richness

native nonnative

I - Tree richness increases with

Percentage of all trees sampled
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Richness
(# species plot?)

Forest Understory Richness

nonnative  native

599% Forest understory richness increases

Percentage of all stems
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Invasion and

Gradient
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Ecosystem Function

URBANIZATION

INVASION




Ecosystem Function

Conceptual model of two ecosystem processes that control forest C

storage potential (focus on soil C storage)...

Production

l

Decay

Leaf litter inputs
(Production)

VS

Leaf litter decay rates
(Decomposition)



—orest Floor Leaf Litter

Uninvaded forests have greater leaf litter than
rural invaded forests

Uninvaded Invaded Uninvaded Invaded

Rural Urban Trammell, Rosier, et al.
In prep




Forest Floor Leaf Litter

Urban invaded forests have greater leaf litter
than rural invaded forests

lume

Leaf litter vo
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Uninvaded Invaded Uninvaded Invaded

Rural Urban Trammell, Rosier, et al.
In prep




Ecosystem Function

RURAL URBAN, RURAL, and
INVADED URBAN INVADED

Our observations supported
lower foliar biomass and
faster decay in rural invaded

forests.
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Small Forests —Ecosystem Structure and Function

Plant Biodiversity
* Forest canopy native species; understory non-native

invasive plants
* Native species richness increases with urbanization

Productivity and C Storage
* |nvaded forests have lower biomass production and

faster decay rates
e Urban forests may offset invasion impacts; store more C




Small Forests — Invasive Plant Management

Manipulated Experiment

e Restoration Goal:
* Eliminate plantinvaders in understory
e Restore native plants

e 3 forests — high, medium, low invasion intensity

e Mechanical removal of all nonnative invasive
plants in the forest understory (20 x 20 m)

* Treatments
C = Control
1 = Invasive plant removal
2 = Removal + native seed mix
3 = Removal + native seed mix + C-rich soil amendment (mulched stems)

Moore et al. 2020
In Review



Small Forests — Invasive Plant Management

Rosa multiflora remained the most abundant woody species across the forests

Year

Status
—&— 2017 ® Native
---- 2018 A Exotic
-2 - 2019 [ | Unknown

Rank Abundance Curves, Control Treatment
Low Invasion Medium Invasion High Invasion
Woody Woody Woody
1.00- ROSMUL 20 Sirit— ROSMUL 2 g
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LINBEN EHE ! AL
2 4 6 2 4 2 4 6

Moore et al. 2020
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Small Forests — Invasive Plant Management

Rosa multiflora remained the most abundant woody species across the forests

Native species became less abundant across the forests vear Status

—&— 2017 ® Native
--@&-- 2018 A Exotic
—<5- 2019 [ | Unknown
Rank Abundance Curves, Control Treatment
Low Invasion Medium Invasion High Invasion
Woody Woody Woody
1.001 ROSMUL 2017 2018 2019 Sh— ROSMUL 2017 2018 2019 1.00 : ROSMUL 2017 2018 2019
Re ROSMUL ROSMUL ROSMUL ROSMUL ROSMUL ROSMUL ROSMUL ROSMUL ROSMUL
RUBSPP RUBSPP EUOALA 0.30- BERTHU BERTHU BERTHL RUBPHO RUBPHO BERTHI
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- 0.03-
0.01- S SRl SRPR
F VIBPRLT 0-01 . w.-n__ qqqqqqqqqqqqqqqqq
RUB O R UBSPP ~~ = _ 0.01 PYRCAL
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Moore et al. 2020
In Review



Small Forests — Invasive Plant Management

Net Change in Species Richness and Native FQAI

High Invasion

Low Invasion Medium Invasion

Mean AFQA,,
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