Challenges and Choices

The History and Future of New England's Forests




Forests in North America



Harvard Forest

Harvard University’s 3500-acre Laboratory and Classroom

NSF - Long-Term Ecological Research site since 1988 NSF - NEON Core Site since 2010
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Harvard Forest - Major Research Activities on Prospect Hill

[ Fungi Response to Soil Warming
and N Addition

Ann Pringle (HU), Serita Frey (UNH) ™
: AN

Sap Flow
Nathan Phillips |
Boston University “~._

Forest-Atmosphere CO2
And H20 Exchange
Julian Hadley

Plant Hydraulics
Missy Helbrook L
Organismic and Evolutionary Biology ™

Hemlock Woaolly Adelgid
Dave Orwig

T 1 | Palececology
Organic N Cycling David Foster “—
Adrien Finzi | :
Boston University _ ~——

Wireless Sensor Net; Malt Welsh '
Engineering and Applied Sciences; |
Emery Boose (HF) —

[ Vernal Pool Ecology and
Stream Macroenvertebrates

Betsy Colburn A

Nitrogen Saturation

John Aber, Scott Ollinger,
Eric Hobbie UNH;

Paul Steudler MBL

Ants and Climate Change 1,-

Aaron Ellison

Plants and Climate Change
Jerry Melillo (MBL), Jim Clark (Duke U.) °

Forest Phenology
Andrew Richardson
Organismic and Evolutionary Bio.

Hydrology

Emery Boose . Phenology Trail —

John O'Keefe

Gould Woodland Center — — /__ > T
for Conservation — -
Richard T.T. Forman
Landscape Architecture

; y y
Mechanisms of Mast Seeding -~ | Invasive Plants 7

Elizabeth Crone Kristina Stinson

Post-Harvest Forest Flux
Chris Williams
Clark University

Vegetation-Sampling Plots
| (269 across Prospect Hill)
., Glenn Motzkin

Forest Soil Respiration
Eric Davidson
/, Woods Hole Research Center

/| Atmospheric Trace Gases
/| Susan Trumbore
[/ U. of California, Irvine

TFS Forest Dynamics Plot
Dave Orwig and Stuart Davies
/ Harvard Forest and Arnold Arboretum

Steve Wofsy and Bill Munger
Earth and Planetary Sciences

| NEON
! National Ecologica I0bservatory Network
_ Core Site
Y R

\". Ecosystem Demaography Model

| | Paul Moorcroft
/’ Organismic and Evolutionary Bio.

—! Soil Warming

Jerry Melillo and Paul Steudler
~| Marine Biological Laboratory;

Knute Nadelhoffer

U Michigan Biological Station
# Mary Martin UNH

_ Archeo-Biogeochemistry
Noreen Tuross
Human Evolutionary Biology

" Microbial vs. Root Respiration
Jim Tang
MBL

*, Snow Removal Experiment

Pam Templer
Boston University

™ .. Deer and Moose Exclosure

Scientists

Some of >100
Institutions

Aaron Ellison

Dave Orwig

Kristina Stinson
Audrey Barker Plotkin
Betsy Colburn
Elizabeth Crone
Emery Boose

Brian Hall

Wyatt Oswald
Clarisse Hart

Missy Holbrook
Anne Pringle
Steve Wofsy

Bill Munger
Andrew Richardson
Paul Moorcroft
Noreen Tuross
Richard Forman
Matt Welsh
Stuart Davies
Peter Del Tredici

Scientists

MBL — Ecosystems Center
Boston University

U California — Irvine
Smithsonian Institute
Emerson College

Notre Dame

Duke University

Yale University
University Vermont

L\ University of Connecticut
e e P pRTE— | (oo o University of New Hampshire
Organismic and Evolutionary Biology | Ragweed CO2 Experiments | Enniandidarsial COHE.L]B_ Un iverSity Of Wy0m|ng
Oregon State University
Cornell University
Syracuse University

Princeton University

Snow Modeling P/ | ; Palececology Ny . | Ed Faison
Robert Hellstrom b [ Wyatt Oswald *, Long-Term Plots and Highstead Arboretum and HF
; A Forest Regeneration \ g
Bridgewater State College | //| j b O'Kegefe .Emmson College ;TI;R (:Sﬂrima[l-"?n[k -
/L udrey Barker-Plotkin

| HU Faculty

HF Scientists

Scientists from Other Institutions

Brian Hall 06/14/2011




® Population & Evolutionary Ecology
* Microbial Ecology  Paleoecology
* Forest Conservation and Management * Informatics & Modeling
" * Invasive Species & Public Health « Plant Physiology
" « Biodiversity Studies & Population Dynamics  Environmental History




Diverse Permanent Plots
&
Large Long-term Experiments

Microbial and Molecular Biology,
Biogeochemistry, Plant Physiology,
Soils, and Paleoecology Labs

i

Herbarium of Local Flora
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Harvard Forest Studies Through Time

Application of Ecology and History to Conservation

6000 — 500 Yrs BP AD 1500 - 1988 AD 1988 - 2018 AD 2012 - 2062
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Ragweed

Maple
Beech

Hemlock

Oak

Pine

Spruce
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Mid-Holocene Hemlock Decline
5000 Years BP

_ Hemlock
decline

% hemlock pollen 6000 years ago

% hemlock pollen 4500 years ago



Abrupt Forest Dynamics With Climate Change & Disturbance

cal yr BP
8000 7000 6000 5000 4000 3000 2000

Regional Records Pom. AR
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Major
Hurricanes

1938 1821

Hurricane Intensity

Fujita Scale




Hurricanes 1620 - 2010

Maximum

Damaging Storms Damage

No Damage

Severe
Damage

Boose et al. 1994, 2001
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Late Woodland ,
Indian Population A48
pled
(ca. 1000 — 1600 A.D.)
Population
per square
mile
(Highly debated
estimates)

Major groups,
population centers,
and trails

Geod
50 . O Kilometers
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At European Settlement New England was a Forested Land

New England Witness Tree Distribution
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Asian Long-horned Beetle
Infestations in North America
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1860s — Agriculture dominated
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Wildlife Dynamics in the New England Landscape

Forest
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Forests = Critical Infrastructure

e.g., Quabbin Reservoir = Unfiltered water source for 40% of Massachusetts Population
& el R o :

st
(N

=y

N
T

3 P

T i T e

2hM 5
P
-




50 —

Carbon Uptake and Storage
40 — | in a New England Forest
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New England
Forests

Continental Connections

Record from Bill Munger & Steve Wofsy

Globally important carbon storage
and climate mitigation



Threats

Deforestation

Perforation

Degradation

Projected Development
of Forests (2000-2030)

1
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50 Miles ey i .- T

—/ il 2% i
Bl -5 loss
[ 0-5% loss Percentage of

private forest

[ ] o-5% gain developed by 2030
] 5-10% gain B s-63%
B -10% gain : _ : Bl a0-40%
[ ] Mot shown: 2008 Y A \ B 21-30%

population less
than 50 people [[] =2



Threats Change in Ownership & Management

Changes in Forest Ownership — Northern Maine

Legend

- Industry

[ | old-line Family
B ReT

- Financial Investor
|:| Developer
|:] Contractor/New Timber Baron
[ ] individual/Family
[ ] Tribai

- Federal

[ ] Public (state)
|:’ MNon-profit

- Other

1994 2009

Copyright 2010 - James W. Sewall Co. , Old Town, Maine




Two Remarkable Products of History

Land Cover

Farmland
Development
Development
Forest

Water

Conserved Open
Space

- Land Protected from
Development







Regional Landtrusts In Southern New England
Mashobha Consand
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Petersham, Massachusetts

>60% Conservation Land

. Individual Land Owners

¢ Individual Conservation Leaders

» State Conservation Priorities

2Miles

Data from MassGIS and Harvard Forest

v/ Harvard Forest Protected Open Space - Period Protected
~1900 - 1990
B 1990 - 2010




Wﬂdlands and Woodlands
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John D. Aber University of New Hampshire

Charles V. Cogbill  Sterling College, Vermont

Elizabeth A. Colburn  Harvard Forest, Harvard University
Anthony W. D’Amato  University of Minnesota

Brian M. Donahue  Brandeis University

Charles T. Driscoll Syracuse University

Aaron M. Ellison Harvard Forest, Harvard University

Timothy J. Fahey  Cornell University W&W

David R. Foster  Harvard Forest, Harvard University

Brian R. Hall Harvard Forest, Harvard University

Clarisse M. Hart  Harvard Forest, Harvard University AUthorS
Malcolm L. Hunter University of Maine, Orono

Lloyd C. Irland Yale University

William S. Keeton  University of Vermont

David B. Kittredge University of Massachusetts

Kathleen F. Lambert Harvard Forest, Harvard University

James N. Levitt Harvard Forest, Harvard University
Robert J. Lilieholm  University of Maine
David A. Orwig Harvard Forest, Harvard University

Jonathan R. Thompson Smithsonian Institution




The Wildlands and Woodlands Vision

Conserve at Least 70% of New England in Forest
(Double the pace of land conservation)

Protect 30 million acres of New England’s existing 33 million acres of forest

Retain or increase farmland (>7% of land)

Concentrate future development for energy and economic efficiency

Start of W&W Vision Wa&W Vision
W&W Vision Evolving Accomplished

[ ] Water and

Developed

Forest
| Developed or
Unprotected Forest Farmland
Farmland
] Wocedlands

B Wildlands
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Conservation

On private land
through conservation
easements

Shaped by local
conditions and
Interest

A Wildlands and
Woodlands Future

Forest Percent
type forest

Urban 0-25%

| Suburban 26-50%

Rural 51-75%
Connected 76—90%
Continuous 91-100%

Agricultural land




90% of forest land
63% of New England
~27 million acres

Well-managed forests
permanently conserved

Changes in New England Timber Volume

Softwood

Hardwood

'a':'
1
Q0
Exo
=3
D
a°
R
=c
(]
2=
g =

=

1977 1987 1997 2007

Year



10% of forest land
7% of New England
~3 million acres

Large forest landscapes shaped by
natural processes




And a place for agriculture and its landscapes
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New England Natural Resource Center

ADOPTION CERTIFIED BY THE NEW ENGLAND GOVERNORS’ CONFERENC
February 27, 2011.

A RESOLUTION HONORING CHARLES HW. FOSTER

WHEREAS, Charles HW. ‘Hank’ Foster has dedicated his professional career to academic and public service,
particularly in the areas of environmental policy. conservation and forestry: and

WHEREAS, Dr. Foster served seven Massachusetts governors and was the first cabinet-level secretary of
environmental affairs in the state, as well as holding numerous other public service positions: and

WHEREAS, Dr. Foster’s contributions to professional and non-governmental organizations are too numerous
to detail but include work with the Woods Hole Oceanographic Institution, the New England Aquarium. the
Conservation Foundation, the Appalachian National Scenic Trail Advisory Board. the Cape Cod National
Seashore Advisory Commission and a host of others: and

WHEREAS. Dr. Foster was the editor of the book ‘Twentieth Century New England Land Conservation’.
which commemorated the 100™ anniversary of the first meeting of the New England governors (in 1908). and
led to the formation of the NEGC Commission on Land Conservation.

NOW, THEREFORE, BE IT RESOLVED. that the New England Governors salute the lifetime of
achievements and public service of Charles ‘Hank’ Foster, and recognize him for the many contributions he has

made to protecting the New England environment and preserving our natural places.

Deval L. Patrick Dannel P. Malloy Paul R. LePage Lincoln D. Chafee Peter Shumlin John Lynch

Govemor of Massachusetts  overnor of Connecticut  Govemor of Maine  Governor of Rhode Island  Governor of Vermont Governor of New Hampshire
Chairman



Highstead Foundation

Conservation Director
Regional Conservationist
Ecologist

Senior Fellow

Senior Fellow

Outreach & Communications
Staff & Administration
Communications Director
Operations Manager

Undergraduate Interns

Advancing Wildlands & Woodlands Conservation in New England and Beyond

Job Search Underway
Bill Labich

Ed Faison

Jim Levitt*

Kathy Lambert*
Clarisse Hart*

Jody Cologgi

Future Hire

Future Hire

6-8 annually




Blue Hills Foundation
Strafford, NH

[JEvans Lot
BHF

1 mile

Other Protected Open Space

~ 7,000 acres Private non-profit foundation
>120 land transactions; Conservation Restrictions with NEFF SPNHF
Reserve and science infrastructure based on W&W principles

Advancing research and education with UNH and Harvard University

Draft Reserve Area and Science Plots

W&W Science Sampling Plots
[ praft Reserve Area

Il Draft Forest Management Area

Highly-Ranked Wildlife Habitat




The Chittenden

County Uplands

Conservation

Chateugay
Notown
Conservation
Project

Rensselaer
Plateau
Alliance

Litchfield Hillg
| Greenprin
ollaborativ

Fairfield County
Regional Conservation
Partnership

Project

Oranhge County
Headwaters
Project

8
p.

Nashua
River
Watershed

il orgst
Partnership |

Project

ke

The Lower
Connecticut River
and Coastal Region
Land Trust Exchange

High
Peaks
Initiative

Mahgosuc
Init +rive

Kennebec

Upland
Headwaters
Alliance

Partland
MNaorth Land Trust
Collaborative

Mt. Agamenticus to the
Sea Conservation
. Initiative

,J{Grcal Bay

Y Resource
Protection
Partnership

Lower Penobscot
Watershed
Coalition

WW Partnership - more than 60
local and regional organizations and
agencies




New England — Wide

Conservation Aggregation

Bundling parcels for land protection to
increase efficiency and attract funding

Blue Hills
Foundaﬂon

Qs

NEw ENGLAND FORESTRY FOUNDATION

CONSERVING FORESTS for FUTURE GENERATIONS

*,

Burpham—/ /M
" Brook
Preserve

protected open space landlest


http://www.newenglandforestry.org/�
http://www.landvest.com/�

Program on Conservation Innovation

Harvard Forest, Harvard University
Jim Levitt, Director

Conservation Finance Initiatives
Collaborations with Highstead and The Lincoln Institute of Land Policy

From

WALDEN .
WAL L ST RE E T ) . FINANCING FOREST CONSERVATION

ACROSS THE COMMONWEALTH

USING AGGREGATION AND MITIGATION TO
CONSERVE THE FORESTS OF MASSACHUSETTS

FRONTIERS OF CONSERVATION FINANCE

By JAMES N. LEVITT,
EXEMPLARY CONSERVATION FINANCE INITIATIVES JASON SOHIGIAN, AND KATE ISENBERG

June 2010
THIS IS A RESEARCH PUBLICATION OF
THE PROGRAM ON
CONSERVATION INNOVATION
AT THE HARVARD FOREST, HARVARD UNIVERSITY
LEWITT tDITOR

PREPARED WITH SUPPORT FROM

M H ‘ E n S The Massachusetts Environmental Trust

EDITED BY
]AME\ NIRRT

ond by James D. Range, Chair , Theodore Roc




Program on Conservation Innovation

Large Landscape-scale Conservation Initiatives
Collaborations with Highstead and The Lincoln Institute of Land Policy

Forthcoming at the
Harvard Forest in late

September 2011, the
organizational meeting of:

PARCC

(Program on Academic and

Research Institutions as

2011 Lincoln Institute Conservation Leadership Dialogue on  EOlefiNSawtatel N OFIE NN
The Future of Large Landscape Conservation in America
Library of Congress, Washington, DC, March 2011




Knowledge to Action

The Science & Policy Integration Project at the |
Harvard Forest, Harvard University
Project Director: Kathy Fallon Lambert

L



If science is to aid in the advance toward a resilient and
sustainable society, we must experiment with more effective

means of integrating ecological research and decision making

(Driscoll, Lambert & Weathers 2011 BioScience)




Science & Policy Collaborations

Land Use Air Pollution Climate Change

Future Scenarios of Landscape Change U'"g« " -2

in the United States

I '; | roiersmraing e Irpecis of dirmabe Chengs on Rorbessiem orests

LE Y M | M'/f g )
¢ \ i A Fe e |
— ““'; s '*-I_. ';"_ & | ‘
Great Lakes Mercury Connections Science Communications

The Extentand E ects
of Mercury Pollution
in the Grear Lakes Region

A publication of the Biodiversity Research Institute

National Science Foundation
Long-Term Ecological Research Network
Communications Strategy

LTER Ad Hoc Communications Commititee
Project Cansultant — Kathy Failon Lambert

PARTNERS: 20 scholars, 60 PARTNERS: Great Lakes
NGOs, Highstead, Commission, Biodiversity
Smithsonian Conservation Research Institute, Ecological
Biology Institute, LTER sites Society of America

7/16/2010



Harvard Forest & Wildlands & Woodlands
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