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Current NYC Parks
Forest Management Goals

Citywide

- Plant Tree Seedlings and
Herbaceous Plants

- Reduce Invasive Species
- Create Closed Canopy Forest
Site Specific

- Preserve and protect forests by
reducing dumping and arson

- Remove invasive plants and restore
native forests

- Engage volunteers in restoration and
stewardship of forests to increase
the restoration impact
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Need for a
Forest Management Framework

- 30 years of active management
driven by funding and programmatic
opportunities.

- MillionTreesNYC program
advanced best practices, but also
highlighted the lack of a citywide
goals and strategy for forest
ecosystem management

- Limited data to describe target
conditions in an urban setting- at
the site level and citywide level.

- Missing framework leads to boom-
bust cycle in funding and
management
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Overstory

Midstory

Seedlings
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What long term management
strategies can we recommend
to |mprove degraded forests’?




Citywide Assessment of NYC

Forests

Set Quantitative

Management Targets & Goals
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Use Data: Comparative Analysis &

Decision-making
Use Data: Establish Management

Baseline Data: Extent of Natural
Priorities

Area Type

Use Data:

Matural Areas
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B Other Tree Canopy

Percent of NYC
Maintained Lawn\Shrubs
Barasen Landcover

Water

Buildings M Landscaped
Roads\Railroads ; J 3 27%
Other Paved Surfaces 2
Atlantic and Gulf Coastal Plain Freshwater Tidal Marsh
Atlantic and Gulf Coastal Plain Pondshore and Wet Prairie Group
Eastern North American Wet Meadow

Eastern North American Freshwater Marsh

Northern and Central Shrub Swamp Group

Eastern North American Lake Flat and Beach

Northern and Central Ruderal Wet Meadow and Marsh
North American Atlantic Brackish Tidal Marsh

North American Atlantic High Salt Marsh

North American Atlantic Low Salt Marsh

North American Atlantic Tidal Flat and Panne

North and Central Ruderal Meadow and Shrubland

Northern and Central Sand Barrens Group

Eastern Coastal Beach Group

Northern Atlantic Dune and Coastal Grassland and Shrubland
Eastern North American Freshwater Aquatic Vegetation
Rockweed

Coastal Plain Hardwood Swamp

Silver Maple-Green Ash-Sycamore Floodplain

Northern and Central Conifer and Hardwood Acidic Swamp
Northern and Central Hardwood and Conifer Ruderal Forest
Northern and Central Conifer and Hardwood Plantation
Mid-Atlantic Mesic Mixed Hardwood Forest

| Coastal Oak-Hickory Forest

Serpentine Forest

Post Oak-Blackjack Oak Barrens

Oak-Tulip Forest

Hemlock-Northern Hardwood Forest

Maritime Post Oak Forest

Maritime Shrubland and Successional Maritime Forest

M Built 60%
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Most Common Forest Trees
Citywide

Sweetgum, Black Cherry, Red Oak,
Red Maple, Sassafras

Bronx

Black Cherry

Black Locust Queens

Red Oak Sweetgum

Bitternut Hickory Red Maple

Sassafras Red Oak
Sassafras

Brooklyn Pin Oak

Black Cherry

Black Locust

White Mulberry

Staten Island

Tree of Heaven Sweetgum

Ash Red Maple
Red Oak

Manhattan Sassafras

Black Cherry Pin Oak

Red Oak

Sassafras

Black Locust

Tulip-tree
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Forest Conditions

What will our Forest look like in the
future?

15% difference in Native Tree Species from Overstory
to Midstory Trees

Overstory Trees Midstory Trees

® Native

® Non-native
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Mean Percent
Il 0-10%
B 10.1-20%
20.1-30%
[ 30.1-40%
[ 140.1-50%
[]50.1-60%
I 60.1-70%
B 70.1-80%
I 80.1-90%
Bl - 90%
Other NYC Parks
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Ecological Assessment
Mean Percent Native
Overstory Species
by Park

Assessment Parks
Mean Percent Native Species
B 14.34 - 20%
B 21-30%
B 31-40%
[ 41-50%
[ ]51-60%
[ 61-70%
N 71-80%
B 51-90%
B 51- 100%
Other NYC Parks
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What is the Condition of New York City’s Forest?
Forest Health/Threat Matrix
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What is the Condition of New York City’s Forest?

Forest Health/Threat Matrix
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High Health/Low Threat

Van Cortlandt
Park, Bronx

Health
. Native Basal Area/Ha 35.7
Native Midstory stems/ha 31.84
=5ew® Native Tree Seedling/Ha 60,000
> % Native Species Richness 75%
% Canopy Closure 84%
™ Average Leaf Litter Depth (cm) 2.08
& 7o Native understory cover 92%
Threat
8 % Overstory tree with invasive vine 0%
% Dumping 0%
& Invasive Midstory stems/ha 31.84
% Invasive understory cover 7%
High Health High Health High Health
Low Threat Medium Threat High Threat

u Medium Health
High Threat

Forest Health
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Low Health / High Threat

Alley Pond Park,
Queens

Health
Native Basal Area/Ha 15.28
Native Midstory stems/ha 191.08
Native Tree Seedling/Ha 625
% Native Species Richness 35.29%
% Canopy Closure 84%
Average Leaf Litter Depth (cm) 3.14
% Native understory cover 11%

Threat

% Overstory tree with invasive vine 100%

% Dumping 0
Invasive Midstory stems/ha 414,01
% Invasive understory cover 88%
High Health High Health High Health
Low Threat Medium Threat High Threat
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Strategic Forest Management

Forest Health/Threat Matrix
Preliminary Results

4 548 acres
77%
Protection and

Conservation Needed
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g 1,691 acres
H 23%

Active Forest
Management Needed
Low Threat Medium Threat High Threat
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Site Management Approaches

Natural Areas
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In Summary. ..

- NAC has developed and is using
data to inform current restoration
projects, and to select future work
locations

- NAC goal to collaborate with NYC
Parks to create a Long-term
Citywide Forest Management Plan
focusing on ecology, engagement,
and policy

- Enable more reliable and
predictable funding
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Forest Restoration Goals
(2008-2015)

Improve forest health through active management informed
by research.

Improve visitor access through trail restoration and
maintenance.

Educate Garden visitors about local, regional, national, and
global importance of forests through interpretive signage,
workshops, classes, symposia, and publications.

Use the Forest as an outdoor living laboratory to study the
Impacts of the urban environment and environmental change
on biodiversity, forest health, and ecosystem processes.

Document the Forest’s unique and changing biodiversity.

NEW YORK BOTANICAL GARDEN



Active Management Informed by Research

Forest Inventory

Analyze Data

Establish Priority Species and Management Areas
Manage with BMPs

Restore

o Uk wh e

Repeat
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Forest Inventory
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Forest Inventory

Forest Intern measures the |
diameter at breast height (DBH)
of a tree.

TRANSECT DATA SHEET FOE THE NYBEG FOREST SUEVEY 2011

Indicate the Following
Tyansect: Plot: Tree Vigor: Live=1-3  Dead=4

Crown Class: DiC/S

Collected by Topographic Relief:
Top ity Slope(s) Bottom(bty Concave(c)
Trate: / /2011 Cormrezz (x) Flat ()

Other Features: Roadi(r) Path(p)  with % ofplot
Fallen Trees &) wath %o af plot
Herbs/Inwasives (hi) with % of plot (100

1 # | Ploi Blope | IN/S Treelt | Species | DBH(cm) | Stem | TreeVigor | CrownClass | Notes
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Number of Stems
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Amur Cork Tree Canopy Change 2002-2006

5=<15cm

15-30 cm

Size Class Distribution

m 2002 = 2006

30-45cm

45-60 cm
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History of Introduction of Invasive
Species to the Garden

Viburnum dilatatum, Linden Viburnum (1895)
Phellodendron amurense, Amur Cork Tree (1896)
Aralia elata, Japanese Angelica Tree (1901)
Reynoutria japonica, Japanese Knotweed (1905)
Cryphonectria parasitica, Chestnut Blight (1905)
Ficaria verna, Lesser Celandine (1921)

Pyrrhalta viburni, Viburnum Leaf Beetle (2008)
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Phellodendron
amurense
Amur cork tree

Removed/Injected
800 Trees
6 inches >= DBH
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2008 to 2014
ily Forest

ings

Fam

ion Plant

the Tha
20459 | TOTAL

7446 | Trees

Restorat

N

19

Shrubs

1491

11515 |Herbs
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Top 3 Forest Restoration Tasks
2008-2014

4000

3500

3000

2500

2000

1500

Estimated Staff and Volunteer Hours

1000 -

500 -

2008 2009 2010 2011 2012 2013 2014

M Invasive Plant Management M Trail Maintenance I Restoration Planting
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Number of Stems
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Amur Cork Tree Canopy Change 2002-2011

5=<15cm

15-30 cm

Size Class Distribution

m 2002 m2006 m2011

30-45cm

45-60 cm
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Change in Amur Cork Tree Stem Density 2006-2011

A

Amur Cork Tree Stem Density (No. of Stems/100 m?)

Mo-2 4.01-5 I 7o1-8

M 201-3 5.01-6 B so1-0

7 s01-4 I eo01-7 Bl o0:-10
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Change in Japanese Angelica Tree Stem Density 2006-2011
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wos /|

Japanese Angelica Tree Stem Density (No. of Stems /100 m2) o5 wpe SO
Bo-s | 1001-15 B 2501-30 A
M s01-10 1s5.01-20  [J] 30.01-35
[ 1001-15 [ 20.01-25 Il 3501-40
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Management of Key Invasive Plant Species

1200

1000 -

800 -

600 -

Estimated Staff Hours

400 -

200 -~

Amur corktree Amur English ivy Garlic Mustard Japanese Japanese Knotweed
honeysuckle angelica tree honeysuckle

m2008 ®m2009 m2010 m2011 m2012 m2013 w2014
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Forest Canopy Change (1937-2011)

American Amur Birch Black cherry Hemlock Hickory Red maple  Sweetgum Tulip tree
beech corktree

60

50

Number of Plots
D
o

w
o

2

o

1

o

Canopy Type

W 1937 m2002 w2006 m2011

Data Analysis performed by S. Kuebbing, 2015
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TheNature
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Restoring Maritime Forest for Songbirds
in Jamaica Bay Wildlife Refuge







Natural Defenses

New Leadership for Urban
Conservation
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Memorial Park International
P Airport
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A Pier
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Jamaica Bay"*
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Vegetation structure, diversity
(27)
Soil nutrients, texture, salinity
(27)
Bird abundance and diversity (9) §

Pollinator abundance and
diversity (14 ac)

Plot Diagram

Legend

N
Wﬂvft - Veg Survey Plots
g SouthGarden

S NorthGarden
S radius - Bird Survey Buffer
&N
o s

Bird Survey Plots
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Monitoring canopy, midstory, and understory layers

A
>10 feet
(woody) Canopy
\ 4
A
0-10 feet
(WO Ody) Mid-Story
\4
Understory
0- 3 fee t lForest Floor
f ‘ Soil
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80.00

70.00
60.00
B Qverstory Invasive
50.00
o m Overstory Native
-]
é 40.00 ® Midstory Invasive
X B Midstory Native
30.00 m Understory Invasive
B Understory Native
20.00
10.00 -
0.00 -
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Canopy (% Cover)

m ATAL
m CEOR
mLOJA
= ROMU
m POAL
. ® ELUM
orbiculatus = RHFR
m LOSP
m MOSP
m PHAU
mILCR
m LISP

= ALSP
ETORA
= PAQU
= PRSE

\\ umbellata = qurn
= AMCA

= ACRU
m ILOP
= BEPO
m CARA
E RUCO
m PIST
MASP
mJUVI
= MOPE
= PISP
m RUVI
SANI
Quer . VIDE
© SMGL
erotina QUPA
PLOC
SAAL
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Midstory (% Cover)

m AJAL
strus orbiculatus I755%
®E ROMU
m POAL
m ELUM
® RHFR
m LOSP
m MOSP
m PHAU
mILCR
m LISP
m ALSP

TORA
m PAQU
m PRSE
= QUPH
m AMCA
= ACRU
mILOP
® BEPO
m CARA
m RUCO

PIST

MASP
mJUVI

MOPE
= PISP
m RUVI

SANI

VIDE

SMGL
. QUPA
ultiflora PLOC

SAAL

Toxicodendron radicans
CEOC
VIVI

Lonicera sp. ‘4
RORU

Eleagnus umbellata TheNature @
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Understory (% Cover)

m LOJA
E CEOR
m RHFR
orbiculatus =arvu
. = ROMU
Vinca sp. = PHAU
m LOSP
® ELUM
= BETH
| EPAQU
m TORA
| = ILOP
m PRSE

m VISP

u CARA
= RUUR
= MOPE
. = VIDE
Toxicodend . oser
onmica ,onsg
SMLI
YUSP
= PHYL
PHAM
ASSY

RORI
SOSE
UNKN

Rosa multiflora
1L ThENature@
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* 62% of trees and
shrubs have vines
growing above DBH or
into the canopy

— 246 counts of invasive vines
(Oriental bittersweet, Japanese
honeysuckle)

— 80 counts of native vines
(poison ivy, Virginia creeper,
trumpet creeper)

TheNature
Conser'vancy




Impacts of invasive vines on structure and function of maritime forest

- Vines create dense
ground cover and

shade out . .
germinated seeds - Few native seedlings observed
- Seed bank likely - High incidence of invasive shrubs and
dominated with - trees
invasive seeds .7 « - Vines crowd out herbaceous layer
- Birds transport AN
invasive vine seeds  # AN

- Vines climbing up most canopy
trees cause stress to trees
- Stressed native shrubs and trees
will produce fewer seeds and
berries
- Vine berries are less nutritious than
native berries
- Native plants support native insects &ilﬁe%ynlé? 1\
(food for songbirds)



Fruits of native shrubs
have 6-49% fat and 18-
29 kcal /g energy
content; fruits of
invasive shrubs have
only 1% fat content <17
kcal/g energy

(Smith et al. 2013 Northeastern
Naturalist)

Waterfowl Flyways
- Atlantic Flyway
- Central Flyway
_ Mississippi Flyway
- Pacific Flyway
Source: http://friendsofncc.org/the-dinners/
64
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Trails

q — ’ | |
7
L, <
- 50m_Buffer

i
f‘
! SouthGarden

Mi grétory bird " e

Surveys

May, June, September, October
2015 and 2016

Point Count ID Veg Plot ID

| Points |  8a |
| n=8 | n=18 |
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Insects and native plants are host plants to Lepidopterans

(Tallamy 2007)

Buckthorn (unk) Black oak, post oak (534)
Autumn olive (9) Black gum (42)
Serviceberry (124)
Honeysuckle (37), Blueberry (294)
Multiflora rose (135) Bayberry (108)
Beach plum (546)
Elderberry (42)
Pitch pine (201)

Viburnum (104)

Oriental bittersweet (7)

Virginia creeper (32)
Poison ivy

TheNature (%
Onservancy -



Partial Species List for JBWR North and South Gardens

Eastern red cedar (Juniperus virginiana)

X

Highbush blueberry (Vaccinium corymbosum)

Bayberry (Morella pensylvanica)

Oaks — post, black, scarlett (Quercus spp)

Beach plum (Prunus maritima)

AR SRR ARl

Pitch pine, Virginia pine (Pinus spp.)

Groundselbush (Baccharis halimifolia)

| R

Hackberry (Celtis occidentalis)

Black gum (Nyssa sylvatica)

Serviceberry (Amalanchier canadensis)

Chokeberry (Photinia spp)

Winterberry (Ilex verticillata)

Arrowwood (Viburnum dentatum)

RS R H R Rl

TheNature (%
Onservancy -



Community Ecology Analysis
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Invasive Species Treatment

and Native Planting Schedule

Phase | year 1

PR phase 1 year 2

Phase Il year 1
Phase Il year 2

2015 2016 2017 2018
a1 Q2 |3 laa a1 lQ2 la3 |4 Q1 la2 la3 |4 a1 lQ2 la3 laa
Invasive Species
Control
Seeding
Planting
6,700 plants 6,600 plants 5,000 plants 15,000 plants

South Garden

South Garden

N and S Garden

N Garden

TheNature

&
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Invasive Species Treatment — Chemical/Mechanical

Basal Bark Spray
Foliar Spray

Cut Stem/Stump Spray
Hack and Spray
Masticate and Retreat

72

E ) }\‘
December 3’ 2015 http://www.hostedsites.us/weedcontrolinc/services/utilities.htm TheNature
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Managing Plant Invasions for Ecosystem Impacts:

Insights from a Japanese stiltgrass invasion

Noah W. Sokol, PhD Candidate
Yale School of Forestry & Environmental Studies

YALE UNIVERSITY

School of Forestry
& Environmental Studies

environment.yale.edu
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How do invasive plants impact ecosystems?

UGA1378046




Invasive plants can alter ecosystem carbon and nitrogen cycling

New pr=
Phylogis | 3

Altered ecosystem carbon and nitrogen cycles by plant
invasion: a meta-analysis

Chengzhang Liao'?, Ronghao Peng’, Yigi Luo'?, Xuhui Zhou?, Xiaowen Wu?, Changming Fang', Jiakuan Chen'
and Bo Li!




Soil Carbon:

Largest Terrestrial Carbon Pool & Dominant Indicator of

Soil Health

Plant Invasion

Loss of
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Japanese Stiltgrass -
Known Impacts on C and N Cycling

:Glubal Change Biology

Global Change Biology (2010) 16, 1338-1350, doi: 10.1111/}.1365-2486.2009.02042.x

Grass invasion of a hardwood forest is associated with
declines in belowground carbon pools

Oecologia
DOT 10,1007 A500442-012-2300-9

COMMUNITY ECOLOGY - ORIGINAL RESEARCH

Positive feedbacks to growth of an invasive grass through
alteration of nitrogen cycling




Goal of Regional Water Authority Land Managers:
Understand Invader Impacts around Drinking Water Supply




Taking A Step Back:
How Do We Typically Study Invasive Impacts?

“Uninvaded”



Limitation #1: Minimal Information on

Invasion History

Frequency
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Strayer et al. 2006. Trends Ecol. Evol.



ECOLOGY LETTERS

Ecology Letters, (2013) 16: 1277-1284

The impact of an invasive plant changes over time
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Dostal et al. 2013. Ecol. Lett.



Limitation #2: Invasions Do Not

Occur In Isolation

‘ Human Impact | ==—3»

~N

P

Invasive Species

Ecosystem
Function

Strayer. 2012. Ecol. Lett.



Logging -

Human Impact | === |Invasive Species

N
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Eco system
Function

Soil C and N

Japanese
Stiltgrass



How to Address These Two

Compounding [ssues:

1) Track ecosystem changes over time: invasion chronosequence

2) Appropriate controls: controls for invasive plant and other

disturbances




Lake Gaillard: Forest Stands with Different Logging & Invasion

Histories

—_— 2011
2009
2005
2001 -

— 1998

— 1998




Clear Differences in Japanese Stiltgrass

Invasions Between Logged Forest Stands

2T 37 - g i

Logged 5 Years Prior Logged 15 Years Prior




Study: Invasion Chronosequence

at Lake Gaillard

® Stands logged 2, 5, 9, 12, 15 and
50+ years ago

® Two controls:

(a) Logged/Uninvaded
(b) Unlogged/Uninvaded




Invader Abundance Changes Through Time
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#1: Soil Carbon Effects Over Time Do Not Directly Track

Invader Abundance

80
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#2: Soil Carbon Effects Driven by Logging,

Not Invasive Plant

80
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Total Soil C (g/cm3)
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Take Home Messages

® Understand invader impacts as changing through time and
interacting with other disturbances

® To minimize impacts: manage for human disturbance, not just

Japanese stiltgrass

® Similar collaborations between land managers and researchers:

context-dependent, locally relevant invasion research
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Mile-a- Minute
Management

Stories from the Northern Frontier

Presenter: Nate Nardi-Cyrus, Scenic Hudson
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4 HUDSON s
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Our Mission:
Scenic Hudson is
dedicated to
protecting and
restoring the Hudson
River, its riverfront
and the majestic
vistas and working
landscapes beyond
as an irreplaceable
national treasure for
America and a vital
resource for
residents and
.- Visitors.
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Mile-a-Minute Vine (Persicaria
perfoliata)

» Introduced in 1930 - York County, PA

» Herbaceous annual vine
» Up to 6 years in seed bank

» ID Characters
» Triangular leaves
» Recurved spines
» Prominent ocreae at nodes
» Blue and green fruit

UGA5273091
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Discovery in Esopus, Ulster
County, NY (2014)
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Objective:
Regional
Suppression

Goals:

Limit seed
production

Introduce
Biocontrol to
suppress

Educate public

Mile-a

il g

Wk i
| eaend
Scenic Hudson management (17 acres)
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Lower Hudson PRISM
Involvement

» PRISM provided funding to Trillium ISM

» Match from Landowner - Herbicide/labor

» Match from Scenic Hudson -
Biocontrol/labor/outreach

» Match from CRISP - Outreach LOWER
d .. HUDSON

PRISM




2015
Treatments

All can help
reduce
seed
production!

Lend 7 — .
Scenic Hudson management (17 acres) \-y
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On Site Considerations

» Wood turtle (Glyptemys insculpta), S3

» Side oats gramma (Bouteloua
curtipendula), S1

» Perennial stream and associated wetlands
» Conservation e ent (lLandowner)

——— .




Trillium ISM
Mgmt

Monitor
Herbicide
Bio-contro

Ulster County, NY J 2015 Wevt Release stes (250 exch) Management Units
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Winter/Spring 2015

» Late Winter

» Cut honeysuckle
and rose

» Chainsaws &
brush cutter




Early Summer 2015

» Early Summer
» Hand pulling

» Mechanical
treatments

» Brushcutters &
Power scythe




Late Summer / Fall 2015

{ » Late Summer

» Mechanical
treatments

» Weed Wacker
» Hand pulling

» Seed bagging




2 Community
meetings

40 attendees

2-5 new property leads



2016
Management

OBJECTIVE:
Containment

» Delineate & manage
edges of core

» Spot treat satellite
infestations

» Continue to release bio-
control within core

Len 7
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Photo References

» Title Slide Photo 1 (left to right):
http://www.dcnr.state.pa.us/forestry/plants/invasivepl
ants/invasiveplanttutorial/invasivemanagement/chema
pp/index.htm

» Title Slide Photo 2 (left to right): Scenic Hudson, Inc.

» Title Slide Photo 3 (left to right):
http://www.hort.uconn.edu/mam/biocontrol.html

» Slide 3 & 4 Photos:
http://www.nyis.info/index.php?action=invasive detail
&id=31
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