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Presenter
Presentation Notes
After almost 30 years of doing this work, our language for talking about forests in cities is still not very precise –


Forest?
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A lot of people (not people in this room, I’m sure) don’t think they exist

We call it “undeveloped parkland” or 

“natural areas”   
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the one leading listeners to suppose that it’s just a matter of time before the city does something “better” with it, and 
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the other often a handy vague euphemism for areas that get swept under the rug, a description we give an untended lawn or overgrown ditch



i

®)_|



Presenter
Presentation Notes
and the “urban forest” everyone talks about in research papers? 

Well, mostly they’re talking about street and landscape trees.
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so I’m just going to call it forest.

This is new york city too.
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When I talk about restoration, I feel the same way – its imprecise, complicated, with competing definitions
 
New York City would have been mostly forest, for a long time after the Wisconsin glacier 20,000 years ago – 
coastal maritime forest, 
Oak-hickory forest, 
mixed hardwood forest, 
swamp forest – 

and where these systems remain intact, they should be protected, because they’re darn difficult – if not impossible – to recreate
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The landscape now has been almost entirely altered, and those mostly untouched classic forest types are rare (though they still exist!)

What we mostly have are patchy forests, on disturbed soils, with a lot of foot traffic, that aren’t regenerating very well

So when I talk about forest restoration in nyc, I mean taking the 5000 or so acres of forest that the city owns, and helping it act like forest –


MULTI-STORY FOREST

CANOPY ke 7, iy A

UNDERSTORY

SHRUB & HERBACEOQUS LAYER
FOREST FDOR
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maintain canopy over time, 
be resilient in the face of pests and storms, 
shelter birds and bees and other critters

People will always be part of this landscape – we need to include them in this functioning forest too, and help them understand how they benefit from it and why it’s important.
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HENRY HUDSON'S SHIP, THE "HALF MOON"
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Is it a forest Henry Hudson would recognize? Probably not.



Quercus bicolor

FORM: ovoid .
Size: large canopy-22.5to 30 m (75 to 100 ft)

Spread: wide-15to225m (50 to 75 i), 2/3 that of height
Mass:  moderate

BRANCHING: short trunk, lower limbs descending, upper crown ascending, medium texture

Twig: moderately stout, pale raised lenticels, red brown Sp ecies I— | St -
Burh clustered blunt globular end buds, light chestnut brown

Bark: young trees shedding in ragged papery flakes, adult deeply furrowed; dark gray-brown ; Wo I fe 's Pon d Par k (W et-mes | C fo I’est)

FOLIAGE:  alternate, simple, obovate-oblong obovate, shallow lobed to wawy margin, medium coarse texture :
Surface: dull, leathery appearance, pale grayish green beneath and tomentose 4

Colar:  spring - purplish green; summer - dark green; autumn - golden yellow brown > ‘REd ma Ie
spason:  deciduous; emergence - early May, drop - early MNovember 5 p

FLOWER: male in pendulous catkins, 5 to 7.5 cm (2 to 3in) long 3

Color:  yellow green .Sugar maple
Season: early through mid May, with or soon after leaf emergence 3
Sex:  MONDecious

*Silver maple

FRUIT; acorn, 19 to 38 mm (¥4 101 112 in) long, cap enclosing 113 to 12 length, long stem, usually in pairs
Color:  tan brown

Season: September through early October 3 ° H
wildlife Value: very high; man, water birds, upland ground birds, songbirds, small mammals, hoofed browsers ; SerV|Cebel’ry

HABITAT: formation - forest; region - central; gradient - lowland wet and wet-mesic; second bottoms, alluvial flats,
barder of small streams, lake margin

Shade Tolerance: intermediate; index range 4.0-5.9

Flood Tolerance: tolerant

SOIL; Texture:  medium to fine; stiff hard pan clay, silty clay, fine sandy clays, fine sandy loams
Drainage: moderately poor lo very poor

Moisture:  demands wet 1o moist = H

Reaction: neutral, pH 6.0-6.5 .Flowerlng dOgWOOd
HARDINESS: zone 4a

Rate: medium to fast - one of faster growing oaks, 46 10 60 e (1172 to 2 ft) per year, slowing with maturity 3 ‘G rey dOgWOOd

Longevity: medium - generally mature in 125 to 175 years

*American beech

SUSCEPTIBILITY; Physiological: frequent - severe iron chlorosis, requires acid soils

Disease:  infrequent - oak wilt, Anthracnose, canker, Phomopsis canker, Coniothyrium dieback )

Insect:  infrequent H

Wind-lce:  infrequent 1 .WItChhazel
URBAN TOLERANCE; Pollution:

Li%htir\g: Drought-Heat: resistant Mine Spoils:  resistant
Salt:  resistant _ Soil Compaction:  resistant

Root Pattern:  shallow fibrous; transplant readily B&B in early spring or late autumn

*Sweet gum

*Tuliptree
*Red oak
Elderberry

SPECIES; Associale: Black Ash, Red Maple, Silver Maple, Tuliptree, American Sweelgum, River Birch, Pecan,
Boxelder, American Planetree, Green Ash, Shingle Oak, Bur Oak, Pin Oak X
Similar:  Pin Oak exhibits comparable cultural requirements, shape and branching form

Cultivars: none available commercially

*Arrowwood

Hightshoe
1988
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Is it a forest that an ecologist would scratch their head at? Maybe.
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Will it last? We think so.
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Are the hawks, and the salamanders, and the white-footed mice willing to live there? You bet.
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When NRG started doing this work in 1984, it hadn’t been done yet, anywhere. SER didn’t exist yet. 

We were lucky at the time to have a very forward thinking Parks Commissioner, Henry Stern, who wanted to know what was in all the unexplored parkland the city owned – and he hired some scientists, and some fresh out of college kids, to find out.

Many of you are familiar with the work of the Natural Resources Group from presentations given by my colleagues, Mike Feller and Tim Wenskus among others, at conferences like these – and we have applied and tested many strategies first discussed here.

Dating all the way back to those first days, the core of these presentations has almost always been a good anecdote, and impressive photos (often taken by Mike). We took potential funders, and city officials, into the woods and showed them all the cool things we’d found and started talking about how to manage and protect them

We started with pretty basic strategies, some adapted from silvicultural practice and some just common sense, and tried stuff out. There wasn’t a lot of emphasis on “science” – the focus was on results.



1,600 acres of freshwater wetland
80 acres restored

" "

Alley Pond, Queens

T —— L R e T

1,600 acres of grassland
~ 150 acres restored

1,500 acres of salt marsh
90 acres restored

Van Cortlandt Park, Bronx

5,300 acres of forest
1,300 acres restored

Gerritsen Creek, Queeng

15
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And the results were pretty impressive. 

Using the data collected in those first years, and a significant grant from the Lila-Wallace Readers Digest Fund and subsequent grants from a number of sources, we started fixing stuff up. 

Over the last 28 years, we’ve made headway, even while the field has grown around us and many of the terms have changed. 


Tree Canopy Coverage

CANOPY COVER
W <10% W 35%
W 15% [ 40%
W 20% 45%
W 25%
W 30%

WASHINGTON, DC
NEW YORK CITY, NY
BALTIMORE, MD
WILMINGT ON, DE
PHILADELPHIA, PA
JERSEY CITY, NJ pFLS
MILWAUKEE, WIphES
CHICAGO, IL

ATLANTA, GA

Source: NYC Department of Parks & Recreation

Quantifying the

Benefits of Trees STORM WATER
RUNOFF
$36 million OPERTY

592,130
TOTAL STREET
TREES
$122 million USD

OTAL BENEFITS

CO, REDUCTION |g# =
$0.75 million

ENERGY

SAVINGS
$27 million

o

AIR QUALITY
$5.3 million

04

53341 13341S S d
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Now we live in the information age, an age of gps units, and cell phones and google. 

A colorful story isn’t enough to guarantee a share of scarce resources. The ability to talk about the work is still important, and a picture will always be worth a thousand words, but people now expect it to be backed up with 

science.


PlaNYC, new york city’s vision for a greener, greater city announced in 2007, had a paragraph buried in the many goals for improving infrastructure and the economy, that said we would plant a million trees. 

That paragraph represented many years of study on street trees and their benefits, and data showing that new york city had space for more trees and that the benefits of more trees would help our city continue to be livable.

It also came with capital funding to prepare sites and plant, and we realized we were about to miss the boat.

We need to be able to tell our story a new way.


NYC Parkland
City, State and Federal

NYC Parks
I NYC Parks Natural Areas
I NYC DEP Bluebelt
I NY State Parks
Il NYS DEC Property
National Park Service

City of New York Parks & Recreation
Michael R. Bloomberg, Mayor
Veranica M. White, Commissioner

NYC Parks

New lersey

Westchester

o R
SXAY i

Ty

0 El 3 N

1 tliles

Created by Chisato Shimada, Natural Resourtes Group
NYC Department of Parks & Rerreate, Reenber Bth IM2.0
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So here’s the other side of the story – 
New York City is a port city, and a city of immigrants. It’s also a big city. This leads to some pretty clear challenges for its forests (those that are public land, and those that aren’t)-
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Crime – dumping , car fires, drugs, homeless encampments

NRG tackled some of this early on, by dragging out cars, and putting up guardrails. We continue to work on these issues today.

Foot traffic – desire lines, trampling, huge levels of visitors even in remote corners

We’ve also done some work on this, working with maintenance and operations staff, closing down desirelines with brush, letting some paved roads turn back into narrower more natural footpaths, and attempting to educate the public about the value of these areas, and the harm that comes from walking through
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Invasive species – some brought on purpose, some accidental

This has been our primary focus, because it is that factor over which we have the most control.

In NYC, the vast majority of invasive species that gain a foothold exhibit some if not all of the following characteristics – 
They thrive in high light levels, open sun
they are adapted to disturbance, germinating quickly
they get moved around by birds
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Now obviously, we can’t do much about the birds. 

We’re on the great atlantic fly-way, birds are vital to our ecosystems, flying around eating plants is a big part of what they do, and these problematic species seem to taste good.

But the other two things – high light levels and response to disturbance – those we can impact! 
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The model is simple – 
punch a hole in the invasives, and 
plant densely so that the canopy closes fast, changing the amount of light that reaches the ground.
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Once the canopy closes, some of the invasives might still linger in the shade, but they grow more slowly, fruit less often, and do not germinate as readily, so you have more leisure to deal with them.

You can even convince people to come help you!

As a secondary boon, when you plant densely, you seem to tend to reduce disturbance - at least in the city, where most disturbance is from foot traffic. But even storm disturbance, there is now some evidence, is reduced where the canopy is contiguous, even and dense. 



X \Why are you planting pioneer with late

successional species?
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When people see one of our restoration sites for the first time, the questions are almost always the same – 

Why do you plant them so close?
Why are you planting this with that?
How are you going to maintain it?



Trees per Acre
1800

1600

1400

Tree Diameter
{ in inches)

Figure 6. Diameter distribution of an “all-aged” forest.

Please note thatin an all-aged forest, there are many small

trees and only a few big trees. Foresters call this curve

W the “inverted J” curve which is indicative of uneven-aged

= 4 forests. For maintenance of this forest situation, trees
" would need to regenerate every year.



Presenter
Presentation Notes
Let’s start from the beginning –

Why do you plant them so close?

Some of our first plantings were big ball and burlapped trees – they’re a pain to get into the woods, and once you get them there, they tend to die from transplant shock. They’ve lived too much of their lives in a cushy nursery.

So we “tried stuff out” – doesn’t sound like science exactly, when you say it that way. 

B+bs weren’t working, so we tried smaller material – direct seeding, planting bare roots, planting different sized containers, growing our own stock from local seed…

NYC has a lot of squirrels and other rodents – I don’t know if anyone’s ever done a population survey, but I’d guess there’s at least as many as there are people. And they like eating seeds.

The result of planting plot data collection? Best success is with stock that’s too big for rabbits, but with less transplant shock than B+Bs

And as far as planting so close goes, well… silvicultural experience and survey at the time suggested that for a forest to maintain itself over time, the density of small saplings needed to be quite high.

In addition, thinking back to our invasive situation, the sooner canopy closure was achieved, the better – plant them close, and let them thin themselves out.


Citywide Survival Dieback
100 100

84%

2009 2010 2011 2009 2010

Alive by Planting Season Canopy Cover

80
60
40
20

0 Reforestation Areas Afforestation Areas
p-value < 0.001 Fall Spring p-value < 0.001 (CC) (NO CC)

-Trees sampled from 2009 (n=1869), 2010 (n=1081), and 2011 (n=1493) were planted
from Fall 2007 to Spring 2010. The seasonal and canopy cover data only includes
trees from the 2009 and 2010 sampling periods.

-Simmons, B. (n.d.). MillionTreesNYC: Reforestation Survival Study. Unpublished raw
data NYC Urban Fleld Statlon New York NY

- E .r"t\',_.
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Next question - 

Why are you planting these species with those species? Softwoods with hardwoods, Pioneers with late-successional species…
 
Plant selection has always been a matter of looking through 3 lenses – 
What might have grown here initially, based on topography and hydrology
What’s growing here successfully now, given the “soil”
What have we seen growing successfully elsewhere in similar “soils”
 
And then running it through the final filter of “what can we get?”
 
Now that we have an in-house nursery, the greenbelt native plant center, and procurement contracts that allow us a wider variety of higher quality more reliable plant material, we continue to plant this way because it seems to work.

Reforestation survival study began in 2008, measuring health and survival in plots in our planting sites across the city. Data analyzed so far does not seem to show significant differences in survival for different species – but it does highlight some other interesting things:
Trees planted in fall tend to do better than those planted in the spring (we’ve also had significant droughts during the past several years)
Trees planted in gaps or near existing forest tend to have higher survival rates

And overall, mortality is relatively low in comparison to available research.  
Reforestation efforts in the Mediterranean showed 10% mortality for intense management of planted trees and as high as 95% mortality for plots that were in full sun without mowing (Benayas et al. 2005).  
A study in the Coweeta Basin, NC showed oak seedling mortality as high as 20% (1-10cm diameter) (Elliot and Swank 1994). 
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And finally - 

How are you going to maintain it?
Well, mostly, we’re not.

The forest as a whole needs active management, but we want our new planting sites to blend with the whole as seamlessly as possible. They need to be resilient, not manicured.

We expect to take special care of our new plantings for the first 3-5 years, until they form canopy. 

A recent study by Lea Johnson, not yet published, suggests that this approach has considerable merit in our particular circumstances.

She sampled vegetation in 30 invaded sites in 3 large parks in NYC that were “restored” in the early 1990s by NRG, 
and 30 sites in 3 large parks that were similarly invaded but had not been restored. 

After 15-20 years, vegetation composition and structure indicated that invasive species removal followed by planting resulted in – 
persistent structural and compositional shifts, 
greatly lowered invasive species abundance, 
a more complex forest structure, and 
greater native tree recruitment. 

These sites received very basic management – little or no watering, occasional clipping of vines or pulling garlic mustard. 




Sies inpected I 75 I, I
% of total stes Y I I
acreage Inspected I T
of parks I I I
of inspectors I I © R
otal days of inspection I T R

e~
S =1 L

]
)
G
o

total sites
MR hours (ideal) 246
CT hours (ideal)
total mgmt hours (ideal) 51
avg hours per site (ideal) 23.15837
12111.82
726.

(=]

695
629

132
39.323442
21627.8932
4140
19%

B

L

(s3]
=lon
0o |
L
| 02

=
[t

@
=
3

Mgmt hours (actual)
of ideal hours completed

!
(=2}
II
]

erbivory total
% of sites impacted

=
o
=
[
=
®

rabbit

vandalism total

% of sites impacted
ulled/broken

other

95% or more invasive cover
% of total sites

50% or more

% of total sites

less than 5%

% of total sites

o =
(%] ] g
Flun B kS w )

o 5
£ 2l "u%mmm ro | ro IEES
I!I!II!!%‘H'&!"3 o et 20 KT

~J
= i
o~ | oo

OPE present
% of total sites
AMBR present
% of total sites

£
=

[y
P

14

180

projected estimate of total hours needed for all sites
:
)
ARVU

8
P



Presenter
Presentation Notes

That being said, NYC is a big city, with a lot of people, and the pressure for space and overlapping needs have a toll. As fast as we put out the fires, they start again. 

So even for this short period of establishment we need a system-wide approach – 

Annual inspections for planting sites began in 2011
Quick and dirty, specifically for management
Identify imminent dangers – vandalism, herbivory, regrowth of or new invasions
Ensure it stays on track


We’ve learned that this period often heralds the reawakening of sleeping porcelainberry, new invasions by fast growing annuals, and the surprise birth from the seed bank of species we never expected to see. 


These are lessons we’re still learning – 
How much prep is enough?
What’s the best way to control some of these tough species, like knotweed and mugwort?
How much can you do with volunteers?
What’s the best way to ensure that the forest stays on the right track?

Spending the time early on, we hope, will save us in the long-run. So far this appears to be the case.



The Natural Areas Conservancy

The Natural Areas Conservancy will restore, protect, manage, and expand a network of
green and blue space that promotes a healthy, livable, and diverse New York City.

Bl S e

{ Vital to NYC B e Partnership

New York City, sometimes depicted as a city of brick and concrete, The Natural Areas Conservancy (NAC) is a new organization
is also a city of lush green spaces and vibrant waterways. Of - working in partnership with the NYC Department of Parks &
30,000 acres of municipal parkland, 10,000 acres are natural areas. [ | Recreation (Parks) toward the protection, management, and
These green and blue spaces are as essential to the survival and . restoration of the City’s 10,000 acres of forests, wetlands, and
flourishing of New York as the city’s built environment. & grasslands in all five boroughs of NYC.

Initial Projects

Citywide Ecological Assessment

*Natural Areas Stewardship

*Mid-Atlantic Regional Seed Bank

*Propagation of Plants for Post-Sandy Restoration
*Wetlands Restoration

For more information:
Bram Gunther, President, 718-760-6800, bram.gunther@parks.nyc.gov
Sarah Charlop-Powers, Vice President, 212-360-1407, sarah.charlop-powers@parks.nyc.gov

NYC Parks
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Another thing we’ve learned is that solving the problem in one place doesn’t do you much good with plants, especially in a highly fragmented system with lots of birds. New problems will crop up, and having trained observant boots on the ground helps keep you ahead of the curve.

NAC – ecological assessment, endowment


mailto:bram.gunther@parks.nyc.gov
mailto:sarah.charlop-powers@parks.nyc.gov
mailto:sarah.charlop-powers@parks.nyc.gov
mailto:sarah.charlop-powers@parks.nyc.gov
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