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A Few Introductory Thoughts
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Conservation of rare plants, animals, and ecosystems
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Restoring the link between people and nature

Rather than focusing on charismatic animals or plants with narrow
global ranges, IRC seeks to protect, restore and manage all
biodiversity on a regional basis, and to prevent regional extinctions
of rare plants, animals and ecosystems. All conservation is
ultimately local.
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B A S RATION
BRAZILIAN RESTORATION PROGRAM Join SER's Levi Wickwire for a tour of For the past 30 years, SER has harnessed
SER and the Sociedade Brasileira de the RRC, including an overview of its the knowledge and dedication of
Restauracéo Ecoldgica, awarded history as well as a tutorial of how to practioners and scientists to restore our

Ecology

THE JOURNAL OF THE

SOCIETY FOR ECOLOGICAL RESTORATION

SER advances the science, practice and policy of
ecological restoration to sustain biodiversity, improve
resilience in a changing climate, and re-establish an
ecologically healthy relationship between nature and
culture. All conservation is also global.
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Restoration: a Global Perspective
32 Years Ago

“Particularly hazardous to Florida is the potential for George 1985
a global climate change related to tropical
deforestation and the excess burning of fossil fuels. A
slight rise in sea level could destroy many of our

native plant communities...”

“In the United States, and particularly in Florida,
preservation has been the basis of the native plant
movement. More recently, restoration as a
conservation alternative has received some

attention, although it is certainly not accepted by
all”

“By concentrating on sustainable development,
rather than preservation, as a goal international
conservation movements seem to be moving ahead
in terms of meeting the environmental needs of the
future.”
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Based on youchered plant specimens from wild populations. Cultive
Wiew county names by placing the cursor over the map.

Asplenium serratum L. b\

Bird's-nest fern, wild birdnest fern

Parand, Brazil Fakahatchee Strand, Florida



22,294 GEOREFERENCED RECORDS

Schoenus nigricans
Black bogrush




1,300 OCCURRENCE RECORDS WITH IMAGES
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Plants are not native to states or countries, they are native to ecosystems, which are different from place to place.




Local Biodiversity Matters
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56% of SOMC'’s occur in hardwood hammocks.




Ecological Restoration and Repair Around the World




AN ATLAS OF
PLANET MANAGEMENT

In 1984 Norman
Myers estimated that
there were 12,130
international non-
profit groups (INGOS)
worldwide, mostly
dealing with
environmental and
social issues.

Paul Hawken 2007: estimated that there
were more than 1,000,000 non-profit
groups and community organizations
dedicated to the “environmental and
social justice movement”.



SER HOME Donate | Join e

SER

HOME ABOUT  PROJECT DATABASE RESOURCEDATABASE SERRESOURCES NETWORKING

Partnering
with
Nature

THE CASE FOR NATURAL REGENERATION
i FOREST ANG LANDSCAPE RESTORATION

The business perspective
in ecological restoration:
issues and challenges

Jakki Mohr and Elizabeth Metcalf

Restoration
Ecology

NEW POLICY BRIEF

The potential of natural regeneration

BRAZIL: RESTORATION OF
THE ATLANTIC FOREST
(MATA ATLANTICA)
Instituto Terra is a non-profit
organization founded in 1992 by Lélia

Deluiz Wani

algado and the

renowned photographer Sebastido
Ribeiro Salgado. It is located at the
Bulcdo Farm in Aimorés, Minas Gerais,

and it coversan...

SERINT'LSTANDARDS

SER's International Standards for the
e of Ecological Restoration

INDIA: MANGROVE
RESTORATION IN PALK
BAY, TAMIL NADU

The MANGREEN project intends to be

a model for the community-based
ecological restoration of mangroves
through the application of scientific

knowledge al

ith socio-economic
ember 2005, the

project was...

develop t.In

Featured article

FEATURED ARTICLE
From the March issue of SER’s peer-
reviewed journal, Restoi
Ecology.
Much of the practice of restoration is
d by
s, consultants,

conduc
businesses—contract

AUSTRALIA: RETURNING
THE BOTANICAL
RICHNESS OF THE JARRAH
FOREST IN RESTORED
BAUXITE MINES IN
WESTERN AUSTRALIA
Alcoa World Alumina Australia

operates two bauxite min
will
Range of southwestern Australia, 80 -
140 kilometers south of Perth. The

at

wdale and Huntly in the Darling

mine pits range in size from one

hectare totens of...
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Projects and sites

New York Botanical Garden, The
The Thain Family Forest Program

The Thain Family Forest is a 20 ha old growth, urban forest in the heart of the New York Botanical Garden and is the largest
remnant of forest that once covered much of New York City. In 2008, the garden created a comprehensive program of research,
education, and ecological restoration.

Read more

Morton Arboretum, The
Maintenance and restoration of natural areas and woodland habitats in Northern lllinois

The Morten Arboretum is the site of numerous restoration projects. This includes the restoration of a 40 hectare tallgrass
prairie and savanna and 280 hectares of oak woodland.

Read more

Botanic Garden Meise
Rescuing critically endangered species in Belgium
| EBotanic Garden Meise is restoring semi-natural grassland habitats in Southern Belgium.

Read more

Chicago Botanic Garden
Restoring McDonald Woods
Chicago Botanic Garden is restoring a remnant oak woodland within the grounds of the garden.

Read more

48 Jardin Botanico Francisco Javier Clavijero
Cloud Forest Restoration Project in Xalapa, Veracruz, Mexico




Native plant garden & nursery of

J. Carlos Trejo-Torres, Merida, Mexico
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GRASSLAND RESTORATION

RESTORATION

IN THE WHITE CARPATHIAN
MOUNTAINS

Restoration of
Semi-natural
ecosystems

Fig. 2. Grassland restored with a regional seed mixture Fig. 3. Brush harvesting. (I. Jongepierovi)
in the bufferzone of Certoryje National Nature

Reserve. (I. Jongepierovd)
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Rewilding is based on the reintroduction of grazing animals such as
wisent (European bison), European elk (known in America as moose),
tarpan (the original wild horse), aurochs (the original wild ox), European

beaver and the omnivorous wild boar, together with red deer and roe
deer, including modern analogs of now extinct species.




The Middle East and North Africa

SERHOME DOMNATE
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' Partnership’s first
Middle East & North
Africa (MENA) regional
meeting in Dead Sea,
Jordan
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Latest News: Updates from SER "

Executive Director Delivers Keynote in
Jordan

Friday, May 11,2018
Posted by: Rebecca Shoe

Bshare | HEIER

Bethanie Walder
Executive Director

Dr. Sabah Saifan (Ieft) explains the structure of  native seed and how that structure helps it succeed in nature during 2

visit to 3 community restoration projectin Irbid province. A local family is funding this restoration praject to help improve

ative plant nursery at

environmental conditions for the community.

Focus on crop wild relatives, community engagement

and women, delivery of ecosystems services.
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. ‘“! Restoring ecosystems in the Burkinabe Sahel, improving e ~ =
agro-pastoral productivity, fighting poverty and 5
desertification.

. This projeetisdeveloped in Burkina Faso!l

Using termites to restore soils leading to larger restoration gains
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Hawaii is experiencing an extinction crisis where 220 plants species have fewer than 50 wild individuals
remaining!

Today, PEPP protects 190, or about half, of all Threatened and Endangered plant species in the state. By
focusing on efficacy, cost efficiency, and innovation, we have been successful!

We have not lost a single species to extinction since our inception 15 years ago!

We are a small team of 11 and we accomplish much with very little. For just $5,000, we protect EACH of Hawai'i's
220 rarest plant species each year!

Due to the current challenging fiscal climate. PEPP anticipates a 70% funding reduction in 2019. If we are unable
to fill our funding gap, species WILL go extinct. We have much to lose and no time to waste.

Focusing on protecting and restoring species with fewer than 50 remaining individuals



Korean Peninsula

Previous reunification efforts
in Korean Peninsula and WTO
restrictions led to wetland
mitigation and restoration
efforts in South Korea

Reclaimed land slated for rice paddies — what to do?
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The China Factor

What Does China’s 'Ecological Civilization' Mean for Humanity’s

Future?
ARTICLE
Received 29 lan 2016 | Accepted 26 Jul 2016 | Published & Sep 2016 ||1'5:?'iﬁ.‘tfll‘:?j_‘;’f’_‘;_?::_t:_‘j_'ifr'}:" | OPEN

Opportunities for biodiversity gains under the
world's largest reforestation programme

Fangyuan Hua', Xiaoyang Wang??3, Xinlei Zheng® Brendan Fisher®, Lin Wang?, Jianguo Zhu?, Ya Tang?,
Douglas W. Yu?® & David S. Wilcove'?




Global “Restoration” Policy and Initiatives




Countries in green have ratified
the Conventlon on Blologlcal DwerSItg

Warren Harding 1921-1923

en.wikipedia.org/wiki/Convention_on_Biological_Diversity Eua

American nationalism and isolationism is not new
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New land degradation neutrality goal to accelerate global
restoration efforts

By D
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(iferi8
The global community has set forth a new goal to tackle RECENT POSTS
the scourge of land degradation and desertification. It Frantiers in alley cropping: Transformative solutions for
could be real breakthrough. temperate agriculture
WFP tackl t i H h in Ugand
The United Nations Convention to Combat Desertification T A e LTI |2 P
[UNCCD) had a°breakthrough moment’ after two weeks of Bonn Challenge delegates: Commit glabally, act locally on AN PR

. t et ¢ 4 landscape restoration
discussions and negotiations in Ankara, Turkey in October. P

The 195 parties to the Convention agreed to a global deal Sustainahle development goals progress

that set a new environmental target: Achieving “land

degradation neutrality” by 2030, and thus maintaining the ]
SUSTAINABLE
DEVELOPMENT
GOALS

world's stock of healthy, productive land at a stable level,

Currently, 12 million hectares of land is being degraded annually via defarestation and forest degradation, the
degradation and loss of agricultural land, and rampant infrastructural development. But the new deal at Ankara

commits the UN's members, albeit on a voluntary basis, to restore or rehabilitate at least that much land area

every year, which at least will keep things from getting worse, If that goal can be achieved by 2030, then the

global community can look toward an even more ambitious target to gradually enable a major net increase in

healthy land in future decades.
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Ecological Restoration — a means of conserving
biodiversity and sustaining livelihoods

A call to action by the ecological restoration joint working group of SER
International and the IUCN Commission on Ecosystem Management

George D. Gann & David Lamb, editors

Introduction

A MEANS GF CONSERVING BICCIVERSITY AND SUSTANMNG LIVELHOORS

Many of the world’s ecosystems have undergone significant
degradation with negative impacts on biological diversity and
peoples’ livelihoods. There 1s now a growing realisation that
we will not be able to conserve the earth’s biological diversity
through the protection of critical areas alone. This paper
explains what 1s meant by the term "ecological restoration” :
and outlines how it can provide enhanced biodiversity i

outcomes as well as improve human well-being in degraded EESIEESRET~ & 7 DVa i
landscapes. In this way ecological restoration becomes a
fundamental element of ecosystem management, although Z e
until recently, its potential has not always been fully M
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Quick Guldes for
the Aichi

Strategic Goal D: Enhance the benefits to all from biodiversity and ecosystem
services

Target 14

By 2020, ecosystems that provide essential services, including services related
to water, and contribute to health, livelihoods and well-being, are restored and
safeguarded, taking into account the needs of women, indigenous and local
communities, and the poor and vulnerable.

. Target 15
m By 2020, ecosystem resilience and the contribution of biodiversity to carbon
stocks has been enhanced, through conservation and restoration, including
restoration of at least 15 per cent of degraded ecosystems, thereby contributing
to climate change mitigation and adaptation and to combating desertification.
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GENERAL
. CBD/COP/DEC/XIII/5
Convention on 10 December 2016
Biological Diversity ORIGINAL: ENGLISH

CONFERENCE OF THE PARTIES TO THE
CONVENTION ON BIOLOGICAL DIVERSITY

Thirteenth meeting

Cancun, Mexico, 4-17 December 2016

Agenda item 10

DECISION ADOPTED BY THE CONFERENCE OF THE PARTIES TO THE CONVENTION ON
BIOLOGICAL DIVERSITY

XIII/5. Ecosystem restoration: short-term action plan
The Conference of the Parties,
Recalling Article 8(f) and decisions XI/16 and XII/19,

Aware that Parties have identified ecosystem restoration needs in their national biodiversity
strategies and action plans and in other national, regional and global strategies and/or plans, and that a_

Governments, and noting that many degraded ecosystems are still in need of restoration,
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Invesiing in biotiversity for peopie end planet

R STAPER Companion

gor e o tnce: November 2018

& = O @ 5 hitps://www.feri-biodiversity.org/st:

A companion to the Short Term Actio
Plan on Ecosystem Restoration

Resources, case studies, and biodiversity considerations in the
context of restoration science and practice

Recognizing the extracrdinary oppertunity that ecosystem restoration creates for addressing ecolegical, econemic, and social
issues, the Conference of the Parties to the United Nations Convention on Biological Diversity adopted at their 13th Conference of
the Parties in 2016 in Cancun, Mexico, a Short Term Action Plan on Ecosystem Restoration (STAPER). The STAPER plemented
on a voluntary basis and provides step-by-step guidance to support governments in the development and implementation of their
national restoration strategies.

The STAPER is based on four main groups of activities and 24 steps. The activities listed in the Plan operate as “a menu of options,
and can be implemented by countries and govern tal bodies. in collaboration with international, national and lecal
organizations, and in accordance with national legislation, circumstances and priorities.” This website presents, for each group of
activities and each specific activity of the STAPER:

+ A synthesis and discussion of supporting knowledge and policy from restoration science and practice
+ A selection of resources and tools that can be useful in the implementation of these activities
+ Alink to relevant project profiles on SER’s Restoration Resource Center, illustrating the application of the steps in context

Consult relevant projects on

Assessment of Opportunities for SER's Restoration Resource
Ecosystem Restoration Center for Group A

Biodiversity Considerations
from Restoration Science
and Practice for Group A

To ensure that restoration activities are Implemented In areas requiring
restoration and that are high priority taking into account ecological, economic,
social and institutional reallties, it is useful to implement broad-scale ecosystem
assessments, including mapping, or to make use of existing assessments. These
assessments can be undertaken at various levels according to national »»
circumstances and adjusted in the light of more detailed assessments that result
from the site-level activities In step C. |ssue a Technicaland SOON

Scientific Cooperation
Access the detailed activities and featured resources under Group A § Request on the BioBridge

>

&

Improving the Institutional Consult relevant projects on

E bli = . tf SER's Restoration Resource
nabling Enviroment for R e

Ecosystem Restoration »»

i : i 1 " Biodiversity Considerations.
In order to facilitate the implementation of ecosvstem restoration actions. the = = Wi W

SOCIETY FOR

ECOLOGICAL

Convention on
25 Biological Diversity RESTORATION

YEARS | SAFEGUARDING LIFE ON EARTH
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About the UN-REDD Programme

The United Nations Collaborative Programme on Reducing Emissions from Deforestation and Forest
Degradation in Developing Countries was launched in 2008 and builds on the convening role and
technical expertise of the Food and Agriculture Organization of the United Nations (FAO), the United
Nations Development Programme (UNDP) and the United Nations Environment Programme (UNEP).

The UN-REDD Programme supports nationally led REDD+ processes and promotes the informed
and meaningful involvement of all stakeholders, including indigenous peoples and other forest-
Aanandan itiae_in natinnal and intarmatinnal IETY taticn

S nitia M. imnlamanta

REDD = reduce emissions from deforestation and forest degradation. At the
Climate Change Conference in Cancun, Mexico in November/December
2010, UNFCCC COP 16 formally included REDD+ into the international

climate regime.



REDD includes activities that reduce
emissions from deforestation and forest
degradation. REDD+ contributes to

B REDD" SES'

REDD+ Social & - )
Environmental conservation and the sustainable
Standards management of forests and enhancement

of forest carbon stocks. Both have the
potential to deliver significant social and
environmental benefits, but many have
also highlighted serious risks for
Indigenous Peoples, local communities,
and biodiversity.

10th September 2012

Standards to support the design and implementation of
: the rights
ierale

www.redd-standards.org

Yo & 50
In reality, the restoration PETOR /3 COUR
component has lagged
behind, in part because the Safeguarding Biodiversity
demand in the carbon markets in REDD+
is not strong enough. Necessary but not sufficient to help slow global biodiversity loss

SR8 Josil P Murray* and Julia PG Jones*

* School of Environment, Natural Resources and Geography (SENRGY), Bangor University, Walas
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BONN
CHALLENGE

The Challenge

A global effort

The Bonn Challenge is a global effort to bring 150 million hectares of the world’s deforested and degraded land into

restoration by 2020, and 350 million hectares by 2030.

It was launched in 2011 by the Government of Germany and IUCN, and later endorsed and extended by the New York

Declaration on Forests at the 2014 UN Climate Summit.

Underlying the Bonn Challenge is the forest landscape restoration (FLR) approach, which aims to restaore ecological

integrity at the same time as improving human well-being through multifunctional landscapes.

The restoration of 150 million hectares of degraded and deforested lands in biomes around the world —in line with
the FLR approach —will create approximately USD 84 billion per year in net benefits that could bring direct additional
income opportunities for rural communities. About 90 per cent of this value is potentially tradable, meaning that it
encompasses market-related benefits. Achieving the 350 million hectare goal will generate about USD170 billion per
year in net benefits from watershed protection, improved crop yields and forest products, and could sequester up to

1.7 gigatonnes of carbon dioxide equivalent annually.

Commitments Events Blog Cetinvolved

2011

The history of the Challenge
The GPFLR

Champions and initiatives
Learning programs on restoration

370 million acres by 2020
865 million acres by 2030
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2 x Alaska
By 2030 —is
that possible?
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A guide to the Restoration
Opportunities Assessment
Methodology (ROAM

The Global Partnership on
Forest and Landscape Restoration

Latest content Global headway for Bonn Challenge A gender specialist’s view of respai

Esri, HERE, FAQ, NC

FAO Online Forum on

FLR
WORLD Chae Sites [ [ g1 4 AFR100 (the african Forest Landscape
RESOURCES Restorotion Initiative) is a country-led offort
INSTITUTE WhatWe Do Whors Wo Work  Publicaions  Maps & Data  Blog  Mews  Events  About to bring 100 million hectares of land in Africa

into rostoration by 2030 AFRI0O contributos
o tha Bonn Challenge, the Affican Resilient
Landscopes Initiotive (.\'uili}. the african
Unian Agondo 2083, the Sustainable
Devealopment Goals and other targets.
#AFRIOD

COMMITMENT TRACKER

BUSINESS  ECONOMMY  FINAMCE  GOVERMANCE

Initiative 20x20

Bringing 20 million hectares of degraded land in Latin America and the
Caribbean into restoration by 20z20.

Initiative zox20 is a country-led effort 10 bring 2o million hectanes -
of land in Latin America and the Caribbean into restoration by

2020, The initiative—launched formally at COP 20 in

Lima—supports the . a ghobal commitment to bring

150 million hectares of the world's deforested and degraded land

into restoration by 2020, and 350 million hectares by 2030, and the

New York Declaration on Forests that seeks to restore 350 milllon

hectares by 2030, Image: Wikipedia




Science and Policy
for People and Nature

New report, 2018

Intergovernmental Platform on Biodiversity and Ecosystem Services

Land Degradation and Restoration Assessment

Land Restoration
« Examples of land restoration are found in every ecosystem.

In croplands, these include reducing soil loss and improving soil health.

* In rangelands, maintenance of appropriate fire regimes, and the reinstatement of local
livestock management practices.

* In wetlands, they include control over pollution sources, and reflooding wetlands damaged by
draining.

* In urban areas, replanting with native species, and the development of ‘green infrastructure’
including parks and riverways.



VIEWPOINT: Have your say

Concept for proposed U.N. decade of
ecosystem restoration 2021-2030

000

El Salvador's proposal

This post is also available in: Spanish

Renewed vigor and commitment is needed to achieve transformational ecosystem
restoration... This will allow [society] to address the interdependencies of ecosystems, human
needs and biodiversity holistically through a landscape approach of ecosystem restoration,
triggering accelerated progress at the pace and scale that is needed to maintain and restore
ecosystems, bringing greater balance between social well-being, life on Earth, and sustainable
economic growth.
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PLANTING TREES

A Growing Investment Opportunity
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“There has never been a better
time to invest in land restoration.”

“Restoring degraded land has the
potential to become big business.”
“Some entrepreneurs are betting
that a huge new business
opportunity for natural carbon
capture and sequestration will
emerge as more governments
charge a fee for emissions that
drive climate change.”

Something Good or Business as Usual in Different Packaging?



DRAWDOWN

Paul Hawken’s new book Drawdown—The Most Comprehensive Plan Ever Proposed to

Reverse Global Warming is available now.

Paul Hawken is Back (2017)
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Featured Solutions

ELECTRICITY GENERATION WOMEN AND GIRLS LAND USE

i » T ¢

ROOFTOP SOLAR EDUCATING GIRLS AFFORESTATION

Rooftop solar is spreading as its cost Education lays a foundation for vibrant Afforestation—creating forests where
falls, driven by incentives to accelerate lives for girls and women, their families, there were none before—creates a carbon
srowth, economies of scale in and their communities. It also avoids sink, drawing in and holding on to
manufacturing, and advances in emissions by curbing population growth. carbon and distributing it into the soil.

photovoltaic technology.

RANKING BY 2050 # 1 O RANKING BY 2050 #6 RANKING BY 2050 # 1 5

BROWSE ALL SOLUTIONS

Great ideas! But afforestation can be a problem.
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RESTORATION EVIDENCE

Fhoto credit: Claire Wordley

Search or browse our of the evi for the i of ical r i actions.
Restoration Evidence is a free resource that aims to make ecological restoration more effective by providing evidence on which
restoration actions work, and which don't. The searchable website coniains summaries of scientific research on the effects of actions to
restore habitats, in order to support decision making

We have currently summarized the evidence for ecolegical restoration of forests, peafland vegetation, shrublands and heathlands, and
farmland, and also restoration actions aimed at enhancing populations of birds, amphibians, bees, bats and primates.

Actions are categorized by the target habitat or species. You can either use the search box or browse by habitats or species of interest
using the buttons below_ The full Restoration Evidence database is available here

i “

Browse by category:

$ Amph\blan_ Bat Conservation * Bee Conservation ’ Bird Conservation
Conservation
14 Astions. 18 Astions &1 Astione.
22 actions
Farmland 5 Mediterranean N/ Peatland
“ Conservation .l [REEEHETEEE o “ Farmland \W Conservation
34 Astions

20 Asfions 18 Astionc A o Astonc
Shrubland and
Primate
5 Heathland
ﬂ S @ Conservation
11 Astions
25 astions

Why use Restoration Evidence?

And more are coming out of the woodwork...



Should Some Species Be
Allowed to Die Out?

As the list of endangered animals worldwide
grows longer, society may soon be faced with an
impossible decision: which ones to take off life
support.

By JENNIFER KAHN MARCH 13, 2018

New York Times Magazine

Some suggest there are not enough resources to do what we are trying to doing now —
like prevent extinction — so we should concentrate on “priority” species and ecosystems.



Novel | |
ECOSyStemS Higgs 2017, Restoration Ecology

s

Intervening in the New Ecological World Order

Table 1. A variety of ecosystems are divided initially into two groups: self-assembled and designed. Novel ecosystiems are categorized as self-assembled.
Features pertaining to restorstiondintervention and management characierize these ecosystems. In each case, the characterization is open to debate and
counierexamples can be easily presented. For example, restored ecosystems are usually managed for ecological integrity but there are also many examples
where sustained caltural practices (harvesting, baming) are prominent or project manifest distincely cultural values (e.g. sesthetic festures in the case of many
urhan restoration projects). Historicity refers to the significance of historical ecosystem composition and processes.

Restaparion Degrer af Dngaing
Type of Econyiem fnrervention Goal Frtercensian Marna penient Hirsoriciry Managesment fntenticen
Self=assembled Historical Compnsition Mome=nzglipihle Mone=lomw Smong Ecnsyslem=cemerad
Restored Composition firsy Livw Lew Smong Ecosystem-cemernzd
Hyhrid Composition and function  Low-moderate Low-moderate Moderate-strong  Ecosystem-cemtersd
Novel Function first Low Lo Low-moderate  Ecosystem-cemernsd
Designed Reclimed Function Maoderale=heavy Variahle, low Lo Human=cemered
Grgen infrastruciare Fanction Heavy WVariable-heavy Low, moderate  Human-cemicred
Aproecolngzcal Function Wanahle, mignsive  Varable, moderale  Vanahle, low Human=cemered

(#WILEY-BLACKWELL

-
ER-
s S »
E nowel assambled
; . @
Emergence of Novel 5 »
Ecosystems concept, i E @
b Designed

but lack of agreement —— ——

Managamaent imantion

about What it means @ ==t smsembied i desiored .f'u-u-duqnuu.‘hwm
Figure 1. Ecosystem types amanged by restoration/intervention goals and

exactly’ eSpeCia”y in a mansvement intention. 2nd basad oo catevorization crovide in Tabe 1.
practical sense.




So what is Ecological Restoration, Really?



Ecological Restoration

is the process of assisting the recovery of an ecosystem that
has been degraded, damaged or destroyed (SER 2004)

(< ecosystem restoration)

Photo 3

Milltown Dam removal on the Clark Fork River in Montana, USA. The dam trapped 6.6 million cubic yards of mining-contaminated
sediment in a 540 acre reservoir (photo 1). This multi-year project rerouted the river, removed the contaminated sediment (photo
1), removed the Milltown Dam (photo 2 - first breach of temporary coffer dam to drain reservoir/fremove full dam) and ultimately
restored the river channel (photo 3) and the natural confluence of the Clark Fork and Blackfoot Rivers.



Is all restoration
ecological restoration?

What is the minimum standard
for a project to be called an
ecological restoration project?



INTERNATIONAL STANDARDS FOR THE PRACTICE OF
ECOLOGICAL RESTORATION - INCLUDING PRINCIPLES
AND KEY CONCEPTS

FIRST EDITION: December 2016
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Section Il - Six Key Concepts
Underpinning Best Practice

KEY CONCEPT 1.

Ecological restoration practice is based on an
appropriate local native reference
ecosystem, taking environmental change into
account



Recovery Wheel

Figure 2. Progress evaluation ‘recovery wheel’
depicting a hypothetical 1-year old reconstruction project

on its way to a 4-star condition. This template allows a
manager to illustrate the degree to which the ecosystem Hypothetical
under treatment is recovering over time. A practitioner .

with a high level of familiarity with the goals, objectives prOJect on track

and site specific indicators set for the project and the toward 4-star
recovery levels achieved to date can shade the segments
for each sub-attribute after formal or informal evaluation. recovery

(Blank templates for the diagram and its accompanying
proforma are available in Appendix 2.) Note: Sub-
attribute labels can be adjusted or more added to better
represent a particular ecosystem.




KEY CONCEPT 5.

Successful restoration
draws on all relevant
knowledge

KEY CONCEPT 6.

Early genuine and active
engagement with all
stakeholders underpins
long term restoration
success.




Full recovery may take a long time

* Look beyond individual projects, technology.

e Look for opportunities and adopt a policy of continuous
improvement.

e il and si¢

Initial restorative activities such as single-species revegetation projects can be transformed over time into diverse
4-star to 5-star restoration projects. Left, Bethany Beach, Delaware, USA, ©ER&M/Biohabitats. Right, Delray
Beach, Florida, USA ©George D. Gann.



RESTORATIVE CONTINUUM

RESTORATIVE ACTIVITIES ECOLOGICAL RESTORATION
{ ing ¢ ok (Aiming for highest level of recovery possible
relative to appropriate local native reference ecosystem)

= bW
\\'.,\“;{-‘\\ﬁ‘;ir.
S \, -

“ -g‘ [ &l A = e £ L e §
Causes Ecosystem Native 1-2 star 3-4 star 5 star
f declin function habitats native native native
reduced improved enhanced recovery recovery Tecovery
ently 1 At interface between modified At any location or scale in

waterfal

and natural areas modified or natural systems

INCREASING SIMILARITY TO LOCAL NATIVE REFERENCE EC(

Photo credits: (from left): 1. Used under ficense from Shutterstock.com, 2: ©5, Triggs: Inglis Rural: 3 ©Marcel Huljser; 4 and 6. ©1. McDonald: 5: ©J. Jonson

Figure 3. Restorative continuum. Ecological restoration and restorative management can be seen to be aligned along a ‘restorative
continuum’ where a broad range of activities undertaken by society to repair damage to the broader environment, complement ecological
restoration and provide improved conditions for broad scale recovery.

All restorative activities matter, no matter how small. But some activities many
not be restorative at all (e.g., some mitigation, afforestation of native savanna).



Restoration Ecology

THE JOURNAL OF THE SOCIETY FOR ECOLOGICAL RESTORA!

STRATEGIC ISSUES ARTICLE

On principles and standards in ecological restoration

Eric Higgs'>®, Jim Harris®, Stephen Murphy*, Keith Bowers®, Richard Hobhs®, Willis Jenkins’,
Jeremy Kidwell®, Nikita Lopoukhine?®, Bethany Sollereder'?, Katherine Suding'!,
Allen Thompson'?, Steven Whisenant'?

The Society for Ecological Restoration (SER) has long debated how to define best practices. We argue that a principles-first
approach offers more flexibility for restoration practitioners than a standards-based approach, is consistent with the
devel, tal stage of r tion, and functions more effectively at a global level. However, the solution is not as simple
as arguing that one approach to professional practice is sufficient. Principles and standards can and do operate cffectively
together, but only if they are coordinated in a transparent and systematie way. Effective professional guidance results when
standards anchored by principles function in a way that is contextual and evolving. Without that clear relation to principles,
the tendency to promote performance standards may lead to a narrowing of restoration practice and reduction in the potential
to resolve very difficult and diverse ecological and envir al chall We offer rec dations on how the evolving
project of restoration policy by SER and other agencies and organizations can remain open and flexible.

Key words: codes of ethics, principles, professional practice, scope of restoration, standards

truly a remarkable time for the often urgent tasks of helping
recover damaged, degraded, or destroyed communities, ecosys-
e A flexible, open approach to restoration practice is tems, and landscapes.
required to address a rapid scaling up of restoration The Society for Ecological Restoration (SER) has introduced
investment, climate change, human needs, scientific
uncertainties, and locally appropriate innovations in
practice.

Implications for Practice

a succession of policies to guide practice. From discussions
the 1980s and 1990s about the definition of restoration through
the SER International Primer on Ecological Restoration

*A pnn(flp]esfﬁrsl ap.pn:an‘:h exempllﬁn.:d L" IhE“Socletylfor (SER 2004) and subsequent guidance including the Code of
Ecological Restoration’s “Code of ethics” and “Ecological . L. ..
L - . ethics (SER 2012), the joint World Commission on Protected
restoration in protected areas™ offers flexible and adapt-
able models for professional practice in a wider variety of _—
settings. Author contributions: All contributors wrole and ediled the article.
e An approach to professional practice based on perfor- "School of Environmental Studies, University of Vicloria, Victoria, British Columbi
mance standards may limil innovation and the reach of Canada VP 5C2, and Groningen Institute for Evolutionary Life Sciences, Universil
. N ol Groningen, University ¢ oningen, Groningen 9700 CC, The Netherlands.
ecological restoration. 2 Address Higgs, email i
o Principles and standards can operate effectively together. *Cranfield Institute for Resilient Futures, Cranfield University, Cranfield Mk43 OAL,
c a e UK.
but only if carefully coordinated and, generally, principles ASchool of Environment, Resources, and Sustainability, University of Walerloo,
Lo 4 et v M2t 9041 fracod

But not everyone is
happy.

What a surprise!

RESPONSE ARTICLE

The SER Standards: a globally relevant and inclusive
tool for improving restoration practice—a reply to
Higgs et al.

George D. Gann', Tein McDonald?, James Aronson®, Kingsley W. Dixon®, Bethanie Walder®,
James G. Hallett®'®, Kris Decleer®, Donald A. Falk”, Emily K. Gonzales'”, Carolina Murcia'!,
Cara R. Nelson'?, Alan J. Unwin'?

In response to & eritique by Higgs et al., this artiele clarifies the content and intent of the Society for Ecological Restoration's
(SER) International Standards for the Practice of Ecolagical ion. Higgs et al, ed the SER Standards
are not sufficiently underpinned by principles and risk disenfranchising some practitioners by narrowing what qualifies as
ecological restoration. To demonsirate that these concerns are unfounded, we discuss the policy context and principles on
which the Standards are based. its organizational structure, the innovative and inclusive approach used for development, and
highlight significant errata by Higgs et al.

Key words: ecological restaration targets, global restoration palicy, reference ecosystems, restoration principles, restoration
standards, restorative continuum

- " global restoration commitmeats, such as REDD-+ and the Bonn
i Challenge, necessitating warkable frameworks for effective
restoration planning, investment, and implementation. To
date, many large restoration programs, however well inte
tioned, have underperformed or failed (Bernhardt et al. 2005;
Hajkowicz 2000; Pe’er et al. 2014; Murcia et al. 2016). Without
clear, agreed-upon standards underpinning restoration projects.
there. is subsiantial risk of collateral damage, globally, to
ecasystems and indigenous biodiversity. For instance, without

o Ecological restoration standards are imperative as restora-
tion funding and implementation arc scaled up globally.
Standards can reduce uncertainty and increase restoration

: = : .

« The SER Standards cmphasize consideration of tempo-
ral dynamics of ccosystems, including current and antic-
ipated environmental change, in identifying appropriate
native reference models for ceological restoration. This

TOR
OLOC

NI-KI

RESPONSE ARTICLE

The SER Standards, cultural ecosystems, and the
nature-culture nexus—a reply to Evans and Davis

Tein McDonald'#®, James Aronson®, Cristina Eisenberg?, George D. Gann®, Kingsley W. Dixon®,
James G. Hallet’

Evans and Davis dluim the SER Standards use a “pure naturalness” model for restoration baselines and exclude mast cultural
ecasystems from the ecological restoration paradigm. The SER Standards do neither. The SER Standards consider both
“natural” ecasystems {that are unequivocally not cultural) and “similar” cultural ecosystems as suitable reference models.
Furthermore, Evans and Davis propose ussessing whether a cultural ecosystem exhibits “zood, bad, or neutral impacts from
humans on ecosystems™ as the basis for reference models, We argue that such an approach would overlook the indispensability
of native ecasystem benchmarks to measure human impacts and provide a springboard for social-ecological restoration.

Key words: ecosystem attributes, range of natural variability, restoration reference models, social goals

\mplications for Practi models. Sccond, we refute the claim that the SER Standards
reflect a “pure naturalness” model of restoration that creates a

# Over millennia, many human cultures have helped shape nature-culture dichotomy, inappropriately limiting the range of
native cultural ecosystems that reflect traditional manage- cultural ecasystems useful as referenc els for restoration
meat practices operating within the boundaries of ecosys- Third, we evaluate the suggestion that reference models should
tem variability and species-level resilience. Continuing be based on their “good, bad, or neutral impacis™ on ccosystems
such practices is a key to the persistence of these ecosys- rather than similarity to native tems. In conclusion, we

tems.

Notall cultural ecosysicms fall within this category. Simi

lanity to a presumed noncultural native ecosystem is there-

fore 1 necessary criterion 1o determine which cultural
ecosystems can ultimately be considered “native” and thus
serve as reference models for ccological restoration.

» This critcrion avoids confusion in a changing world
between cealogical resteration (where goals are cather full
or substantial native ccosystem recovery) and allicd activ- i
ities {including rehabilitation) that aim to render modificd Do the SER Standards Consider Cultural Ecosystems

= = Ineligible for Ecological Restoration and as

Raferance Models?

consider how the SER Standards provide o framework for
reinforcing traditional cultural ecosystems and the practices
that maintain them, alongside the equally important but distinet
tasks of rchabilitating social-ccological systems, notably pro-
duction systems, i improve their ecological sustainability and
ccosystem service provision

arcas sustainable with

recovering native biota of the reference.

Evans and Dayis (2018} claim that the SER Standards do not



International Standards is a Living Document

First revision due out March 2019
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b native ecosystem L0

All Images Videos Maps News | My saves

Also try. native ecosystems northwest lic - native ecosystems northwest

52,900,000 Results Any time -

A native (indigenous) species is one that occurs in a particular region,
ecosystem, and habitat without direct or indirect human actions (Kartesz
and Morse 1997; Richards 1998). Species native to North America are
generally recognized as those occurring on the continent prior to European
settlement.

An Introduction to Using Native Plants in Restoration ...
www nps_gov/plants/restore/pubs/intronatplant/whyusenatives_htm

Is this answer helpful? e

GO g Ie "native ecosystem”

All Images Shopping News Videos More Settings

About 39,800 results (0.39 seconds)

The 'Cloud-Native' Ecosystem — Memory Leak — Medium
https://medium_com/memory-leak/the-cloud-native-ecosystem-f0484fb3d57f

Aug 28, 2015 - The “Cloud-Native” Ecosystem presentation is the consequence of many
conversations with developers, ClOs and founders who are playing a ...

Edge Computing and the Cloud-Native Ecosystem - The New Stack
https://thenewstack.io/edge-computing-and-the-cloud-native-ecosystem/ ¥

Apr 18, 2018 - Low latency, reduced bandwidth, reduced backhaul — these are the axioms of
computing, the process of moving intensive workloads

Images for "native ecosystem”

</CardIte]

= More images for "native ecosystem” Report im

Some Open Questions

e What is a native plant (or animal)
in the age of change?

e What is a native ecosystem?

e What are or were the roles of
people in native ecosystems?

Whao We Are What We Do Mative Plants Resources Events Chapters Join { Suppart

> Hotrve Flonis > Motive Plant Definiticn

Native Plant Definition
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Ecological Restoration has become widespread and adopted by organizations
at all scales across the globe along with many other related activities

The Promise
Ecological Restoration can

» Protect and recover biodiversity (ecosystems, species, genes)

» Increase the delivery of ecosystem services, including climate change
mitigation and adaptation, clean water, food

» Help “re-establish an ecologically healthy relationship between nature and
culture”



Some of the Perils
Using restoration as an excuse for destruction
Promising more than we can deliver
Not planning for change (e.g., lack of adaptive management)
Creating perverse subsidies leading to collateral damage
Conflating Ecological Restoration with other things, some good, some bad
Not recognizing that small contributions matter
Getting obsessed with our own projects and losing site of the big picture
lgnoring stakeholders and failing to build constituencies of support

Not being creative enough, not accepting new ideas and techniques



And What About Florida?




Our Issues (to name a few)

e Habitat destruction

e Collecting and poaching

e Destruction of natural
hydrology

e Urbanization and
fragmentation

e Coastal erosion

* |nvasive species

* Fire suppression

* Loss of pollinators and
dispersers

* Sea level rise

e Extreme weather

e Climate change

* |gnorance

e Apathy

* Greed




Our Solutions (in part)

We document the extinction of species and the destruction of
ecosystems, the depletion of rare species and the degradation
of habitats

We acquire protected areas and write management plans

We fence, collect, grow, plant, chop, burn, spray, weed,
bulldoze, rip, tear, water, augment, reintroduce and garden
We learn, study, collate, disseminate and experiment

We develop tools and new technologies

We educate, volunteer, advocate and protest

We hope and plan for a better future




We Restore
Degraded Ecosystems,
Small and Large

Mational Park

Everglades rous

Plan Your Visit v Learn About the Park ¥ Getinvolved ¥

system while

tion.” At a cost of more than $10.5 billion

n in the United States.



Some Things We Should Consider




Carica papaya

Humility is
important. What
we know today may
not be what we
understand
tomorrow.




We understand so much, but we still have basic work to do.

Species: Asplenium cristatum Lam.,
I‘ccm"ﬂl“ EMLOCK SPLEENWORT
| status: i | tistive, EAC (NWPL)

== Not opplicable or data not avatlable,

Classification
Order POLYPODIALES

Farrily ASPLENIACEAE
Genus
Specles  Asplenium cristatum Lam.

Citation

HEMLOCK SPLEENWORT

| citation | ASPLENIUM CRISTATUM Lamarck, Encyd. 2: 310, 1786,

ta, Ledru s.n. (lectotype: P). Lectotypified by C. V.
New York Bot. Gard. 15: 31. 1966,

RTO RICO
torton & Ledlinger,

** Not applicable or data not available

Not listed by FNAI or FDACS.

663 GEOREFERENCED RECORDS

Asplenium cristatum  ump to a section: Clagsification | Citation | Source | Synonyms | Spscimens

Map | Mo Photos Available

i Distribution Map: Based on youchered plant specimens from wild popuiations
Cultivated occurmences are not mapped, View county names by placing the cu
over the map.

o I

Spacies Distribution Map

=0 Mot Vouchered
I Vouchered

Species Links
- PIORR OF NOTUT ArioN DI (BONAR )
* EDD Maps
* Elors of Horth America
+ MatureServe Exclorer

EXPLOREAREA. = T @ €

www.msrosenthal.com



ldentify Opportunities




Mapping Zip Codes to North

Laurel Oak — Quercus laurifolia

M Querlaur

Use Available Tools
(and make them better!) oy,

Powered by Bing

AResource to Help Change a Backyard Hobby for s Few into a Powerful Censervation Tool for Many. ?
Acknowiedgoments and past sponsors H ow Does It Wo rk O
Find Mative Plants!

Become a sponsor!

Find out About the Unique Plants, Habitats, and Wildlife in Your Area.
Choose what you would like to search:

* County Lists — Ecological
generalist with broad ranges
(95% rule)

e ZIP Code Lists — Ecological
generalists + generalists within
local habitats

* Habitat Lists — Generalists +
habitat specialists within
historical range within ZIP
Code

& Florida Zip Code By County Plant Animal




PRINTER FRIENDLY VERSION

Please scroll to the bottom for more images.
Sand holly, Carolina holly
Ilex ambigua

Aquifoliaceae

Dimensions: A shrub or small tree to about 20 feet in height.
Map of select IRC data from peninsular Florida.
Light Requirements: Full sun to light shade.

Wildlife and Ecology: Provides significant food and cover for wildlife.

Comments: We are currently adding data for this species for central and northern Florida. If you would like to contribute information or
Images, please contact George Gann via the IRC staff page.

Other data on Ilex ambigua available from:

TROPICOS.ORG Natura Resources Conservaton Servce




Be Creative and Have Fun

n The Institute for Regional Conservation

A Rain Garden s a planted area of your yard where rain waler
collects. Instead of running off of a driveway or other hard,

1 H 7 H H H : impervious surface and in to a storm drain or canal unfiltered, rain
Page Inbox @ Notifications [@ Insights Publishing Tools Promotions st cllocted 1 2 o garden s e 1o s it e
ground, assisted by the root syslems of the plants.
The I n St|t ute for 1ls Liked v R\ Following v A Share | - Benefils include reducing stormwater floading, improving water
. quality, increasing infiltration into the aquifer, and attracting
wildlife benefits when native plants are used.
Reglonal 2 DNdICS

Conservation (image soure: The Nalurs Conservancy)
@regionalconservation % Jirite & comment... © ©

Learn more about your local water resources, using rain gardens to manage stormwater and attract wildlife, and the benefits of rain
barrels in the presentation below

Home @ John Miller Everyone did a great job! It's going to be a fantastic The Institute for Regional Gonservafion created a lst of rain garden plants for Hollywood residents. Find more nafive piants using their
park eventually! Here's a pic of lain’s boat making a delivery. T
About Wondering where to find those native plants? The Broward Native Plant Society, Coontie Chaptler, have created a list of local nurseries
‘that sell native plants.

Events

" Native Plants for Rain Gardens
Photos Water Conservation: —_

Rain Barrels and Native Plants
Jobs
Videos A joint workshop between the
City of Hollywood a he

Community City of Hallandale
Groups

Like - Reply - Message - 3d e e ( >
i ( (@ e
Reviews Hy\N D ety
“ 1Reply HOLDMeooD st S
Posts

@j Bill Bathurst great work , sorry | missed this one

Rain Barrels

seluly L Like - Reply - Message - 3d o !
Nationally, 30% of residential water use is outdoors. In Florida that average can be
as much as 50% primarily for landscape imigation. That water must be extracted
from our aquifer, treated, and distributed to our homes all of which uses energy.
. See All Save water, energy and money by installing a rain bamel on your home.
Manage Promotions

In addition to the aforementioned savings, rain barrels also help with stormwater




Plan for Change (e.g., Climate Change and Sea Level Rise)
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Be Thoughtful
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Delray Beach c. 1980,
Delray Beach 2016

Celebrate Success!




Collaborate, Collaborate, Collaborate!

Plant Soclely

Who We Are ‘What We Do Mative Plants Resources Events Chapters loin { Suppert
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Play the Long Game
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Thanks!

(and happy Martin Luther King Jr. Day)




	The Promise (and some perils) of Ecological Restoration��Serenoa Chapter of the Florida Native Plant Society�Marie Selby Botanical Gardens�January 19, 2019
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Full recovery may take a long time
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74

