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Letter from Executive Director Bethanie Walder
Dear SER Members,

I was sitting in a restaurant talking with a colleague from an international
development organization when they asked me the question that many
restoration ecologists and advocates are also asking themselves: “How will
we ever reach all of these international restoration targets with projects at
the 50-hectare, 500-hectare, or even 5000-hectare scale?” The Bonn
Challenge alone calls for 150 million hectares of forest restoration by 2020,
and 350 million hectares by 2030. Similarly, the Convention on Biological
Diversity (CBD) calls for all signatory nations to restore 15% of their
degraded lands by 2020. These targets are exciting, inspiring, and
extraordinarily challenging. They illustrate the promise of ecological
restoration, while also exposing the youthfulness of this field. How can we
help achieve these targets without making compromises on-the-ground? Where are the good
examples of high acreage, high quality, ecologically-sound projects?
This issue of SERNews provides a detailed introduction to SER’s new International Standards for
the Practice of Ecological Restoration (“International Standards”), which provide a framework to help
ensure that restoration is well-practiced and ecologically-based. In addition, this issue includes two
articles that apply the assessment component of the International Standards to real, on-the-ground
projects. We also include one related article introducing the CBD’s newly adopted Short Term
Restoration Action Plan, which is intended to help achieve CBD’s 15% restoration goals.
George Gann, lead author of the International Standards, walks us through the key components,
including their genesis, key concepts, and the new 5-star system for rating ecological restoration
along a broad continuum. Following George’s article, we are pleased to be able to include two case
studies assessing projects using the 5-star system. First, Gabriel Wilks discusses a small-scale
project inside Kosciuszko National Park in Australia. The assessment and analysis provide a look at
applying the 5-star system, in this case to a project with an 11- hectare footprint. Though small, the
project has been a strong success, illustrating that restoration can achieve important ecological
objectives.
Moving from small- to large-scale, the second example, by Fangyuan Hua, introduces us to a
comprehensive assessment of China’s Grain for Green Program (GFGP). GFGP covers an
astonishing 27.8 million hectares of land, with nearly 3 million more hectares in the restoration
pipeline by 2020. China has already scaled up, but is it working? Fangyuan explains that, “For many
of these efforts [large scale afforestation/reforestation], the objectives are the recovery of specific
ecosystem services such as soil stability, carbon storage, or timber production. Often, restoration is
not an explicitly stated goal; however, the SER 5-star evaluation system can be applied to these
programs to gauge their progress and potentially assist them in upgrading to actions that promote
full ecosystem recovery as an end goal.” Her assessment provides an excellent preview of what we
can expect, and how we can use the International Standards to address potential problems that
might occur as nations throughout the world try to implement large-scale reforestation and
restoration projects.
Finally, the thematic section of this issue closes with an introduction to the CBD’s new Short-Term
Restoration Action Plan by Jim Hallett. Jim introduces us to some of the key components of the
Plan, which, “aims to promote the restoration of a spectrum of degraded ecosystems to stem the
loss of biodiversity. At the same time, it seeks to ensure ecosystem resilience, improved ecosystem
services, improved human well-being, and other benefits. The plan is meant to assist the Parties to
the Convention, as well as other organizations, in both accelerating and upscaling restoration.”

As I pondered the question I was asked at dinner that evening, I reached out to colleagues for
examples of large-scale projects. Quite a few amazing projects landed in my inbox, but I was
particularly struck by the successes (and challenges) of a 60,000-hectare restoration project along
the perimeter of the reservoir created by the Itaipu Dam at the border of Brazil and Paraguay. During
SER’s World Conference in Brazil this coming August, we’ll have several different field trips to parts
of this restoration effort, and though we haven’t run it through the 5-star system, it’s scope and scale,
along with projects like China’s GFGP, gives us a sense both of what’s possible and of the
challenges inherent with large-scale projects. SER’s new International Standards can help planners
and governments set the type of clear objectives needed, both ecologically and socio-culturally, if
they want restoration to fully achieve the many benefits it promises.

Bethanie Walder

SER’s new International Standards: Raising the bar for restoration efforts
around the globe
Contributed by George Gann, SER Global Restoration Ambassador
The field of ecological restoration has experienced tremendous advancement over the past 30 years
and is now widely recognized as an essential component of the fields of conservation and
sustainability. Restoration projects and related environmental repair activities are being implemented
at a variety of scales and in a variety of contexts around the world. Innumerable success stories
attest to our ability to recover damaged and degraded ecosystems. Despite substantial strides,
however, many projects meet with limited success due to inappropriate planning and
implementation, a lack of appropriate effort or resources, or insufficient knowledge and skill. There
has been a growing need for a clear set of standards to establish benchmarks for the technical
application of restoration treatments across ecosystem types, and to maximize ecosystem recovery
within a framework that engages stakeholders and respects socio-cultural realities and needs. To
that end, SER spent much of 2016 actively working to address this need, and to distill the key
principles and concepts that underpin successful project planning, implementation, and monitoring.
As previously reported in SERNews, in December I had the privilege of heading up the launch of
SER’s new International Standards for the Practice of Ecological Restoration at the Convention on
Biological Diversity’s (CBD) 13th Conference of the Parties (COP) in Cancun, Mexico, along with
several other SER delegates. The release of the International Standards was the culmination of nine
months of intense work by a dedicated team of SER leaders, including key members of the SER
Australasia Chapter, the SER Science and Policy Committee, SER executive staff, and a corps of
more than two dozen international reviewers representing both science and practice. These
international standards follow pioneering efforts of SER Australasia to develop National Standards
for the Practice of Ecological Restoration in Australia, the first such initiative anywhere in the world.
The Australian National Standards provided important stepping stones from which to develop an
internationally applicable framework, as did several other SER foundation documents (e.g., The SER
Primer on Ecological Restoration [2004], the SER/IUCN statement Ecological Restoration: A Means
of Conserving Biodiversity and Sustaining Livelihoods [2006], and the IUCN/Parks Canada/SER
document, Ecological Restoration for Protected Areas [2012]). Tein McDonald, the lead author of the
Australian standards, SER board member Kingsley Dixon, and I partnered with many others in the
effort to adapt and finalize the International Standards prior to the CBD COP.
We chose the CBD meeting as the venue for releasing the International Standards given its
importance in bringing together not only environmental delegates from countries around the world,
but also key stakeholders from across the international policy arena who have been instrumental in
driving the global initiatives to implement large-scale restoration programs (Box 1). Building on a
growing political will, these initiatives have succeeded in garnering ambitious commitments from a
growing number of countries to restore large areas of degraded land. The Bonn Challenge, for
example, aspires to “restore” 150 million hectares of the world’s deforested and degraded lands by
2020 and 350 million hectares by 2030. Unfortunately, some of these new international
commitments may not be based on sound restoration science as we understand it, and suffer from a
lack of clarity about what constitutes the restoration of forests or other ecosystems. Without this
clarity, well-intentioned ecosystem repair programs may lead to variable and even undesirable
outcomes, including new forests comprising nonnative species and the idea that planting tree
seedlings alone constitutes the restoration of forests. The International Standards were designed in
large part to fill this need for a “common and coherent approach” to achieve restoration-related
targets under such initiatives as the Bonn Challenge, the Paris Agreement on Climate Change, the
CBD Aichi Biodiversity Targets, the new United Nations Sustainable Development Goals, and
numerous other global initiatives. The International Standards emphasize that, while ecological
restoration can help deliver needed ecological services such as carbon sequestration, it must also
assure biodiversity conservation – a core element of global sustainability targets. To assist with

setting biodiversity and other appropriate restoration targets, the International Standards call for the
use of a reference model based upon a local native ecosystem that also incorporates anticipated
environmental fluctuations such as climate change and sea level rise.

Box 1. Since 2008, SER has partnered with the CBD to help mainstream and advance
ecological restoration around the world, while simultaneously helping the CBD achieve
its biodiversity conservation targets through best ecological restoration practice. We
chose to launch the International Standards at the CBD COP in Mexico to pay special
attention to the need to advance global restoration initiatives within a framework of
sound restoration science and practice, and to do that now, before it is too late.

George Gann presenting International Standards for the Practice of Ecological Restoration at COP13

While benefits from high-quality ecological restoration accrue regionally and globally, improvements
in the practice of ecological restoration will originate at the level of individual projects or programs.
The International Standards are, therefore, fundamentally based on improving practice at the local,
project level. As a practitioner with more than 40 years of experience working on restoration projects,
this is critically important to me. Will the new International Standards help make my projects better? I
believe they will, as they present the steps required to plan, implement, monitor and evaluate
restoration projects in a practical way, to increase the likelihood of success and increase quality. The
International Standards provide a framework for guiding the development and implementation of
ecological restoration projects in any ecosystem, in any country, anywhere in the world. By
necessity, they are not ecosystem specific, though we intend to collaboratively develop ecosystemspecific standards with SER members and other practitioners in the future.
The International Standards document is organized into four core Sections (plus a glossary and
appendices), the first of which is an Introduction outlining the worldwide need for ecological
restoration, as well as the need for standards of practice to promote effective, efficient and engaging
restoration efforts. The Introduction also provides definitions for important terms and concepts
referenced throughout the International Standards.

Section Two builds upon earlier SER work by describing Six Key Concepts Underpinning Best
Practice (Box 2). These concepts are meant to provide a framework for understanding how to
explain, define and measure the activities and outcomes of ecological restoration. Interspersed
throughout this section are sidebar boxes that elaborate on important themes such as: “What needs
to be considered when developing a reference ecosystem?” and “What about cultural ecosystems?”
In Key Concept 4, the International Standards provide a tool for progressively assessing and ranking
the degree of ecosystem recovery over time using a 5-star system. This tool was first introduced in
the National Standards for Australia and has been adapted for global use. The potential applications
of this tool are outlined and explored via case studies elsewhere in this issue of SERNews.
Box 2. Six Key Concepts Underpinning Best Practice
1. Ecological restoration practice is based on an appropriate local native reference
ecosystem, taking environmental change into account;
2. Identifying the target ecosystem’s key attributes is required prior to developing
longer term goals and shorter-term objectives;
3. The most reliable way to achieve recovery is to assist natural recovery
processes, supplementing them to the extent natural recovery potential is
impaired;
4. Restoration seeks ‘highest and best effort’ progression towards full recovery;
5. Successful restoration draws on all relevant knowledge;
6. Early, genuine and active engagement with all stakeholders underpins longterm restoration success.

The third Section lays out Standard Practices for Planning and Implementing Ecological Restoration
Projects. This is a concise, hierarchical stepwise list of recommended activities for every stage of a
restoration project, including: planning and design; implementation; monitoring, documentation,
evaluation and reporting; and, post-implementation maintenance. The activities can be adapted to
work within the size, complexity and other constraints of any project, making them an invaluable
reference for ecological restoration practitioners. These suggested standard practices, when taken in
the context of the key principles and concepts elaborated throughout the document, hold great
promise for elevating the success and impact of ecological restoration efforts.
Section Four – Restoration and the ‘Big Picture’ Environmental Challenge – places ecological
restoration into the larger context of environmental repair and explores the relationship between
ecological restoration and other repair activities (e.g., rehabilitation, remediation). The section also
includes discussion of potential trade-offs associated with scaling up restoration programs, as well
as strategies and considerations for achieving large-scale impacts. Section Four wraps up by placing
the combined efforts of ecological restoration and other natural resource management fields along a
“Restorative Continuum,” to demonstrate the value of all recovery activities in improving
environmental health (Figure 1).

Figure 1. 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. Photo credits
(from left) 1. Shutterstock.com, 2: S.Triggs. Inglis Rural, 3: Marcel Huijser; 4 and 6: T. McDonald; 5: J. Jonson.

Following the glossary and reference list is an important appendix, which places values and
principles of ecological restoration into the three underpinning principle categories developed in the
2012 IUCN/Parks Canada/SER Ecological Restoration for Protected Areas document:
1. Effective ecological restoration re-establishes and maintains values;
2. Efficient ecological restoration maximizes beneficial outcomes while minimizing costs in
time, resources and effort;
3. Engaging ecological restoration collaborates with partners and stakeholders, promotes
participation and enhances experience.
Though the International Standards received broad review and fill an important gap in the field, SER
recognizes that additional review and input are critically important for improving the content and
substance of the document and for gaining international buy-in and implementation. As such, SER
considers the International Standards to be a living document, and we look forward to working with
our partners and colleagues throughout the world to test, refine and strengthen the International
Standards over time. We hope you will contribute to this most important effort, as we begin to
operationalize the standards via SER webinars, conferences and other venues.
Please submit any feedback you have on the Standards here.

A Tool for Assessing Ecosystem Recovery: The 5-State Recovery System
in Action
While every restoration practitioner strives to place his/her site on a secure trajectory to full
ecosystem recovery relative to an appropriate reference system, full recovery can often be slow or
unrealistic in the short-term. In these cases, and for all restoration projects, practitioners are
encouraged to aim and monitor for continuous improvement toward ecosystem recovery. To assist
managers, practitioners and others in tracking progress towards recovery goals, the new
SER International Standards for the Practice of Ecological Restoration provide a tool for assessing
and ranking a site’s degree of recovery over time. The 5-Star Recovery System tool utilizes a 5-star
scale that represents a cumulative gradient from very low to very high similarity to a reference
ecosystem. A restoration site can be assigned to one of the five recovery levels (1 to 5 stars) in an
overall assessment (Table 1); or, different ecosystem attributes can be individually assigned
recovery levels based on available monitoring data, which provides a more detailed overview of
recovery progress (Table 2), and accounts for the fact that different attributes may have varying
rates of recovery. The Recovery Wheel (Figure 1) provides a visual way in which to communicate
ecological recovery progress using the 5-star system, and can be shaded in as various subattributes of the site achieve greater recovery over time.
Figure 1. Progress evaluation ‘recovery wheel’ depicting a hypothetical 1-year old reconstruction project on its way to a 4star condition. See page 20 on the Standardsfor a full description and use.

Five-star recovery defines an ecosystem that is on a self-organizing trajectory to full recovery and is
the ‘gold standard’ to which all ecological restoration projects aim. Projects whose goals do not
include full ecosystem recovery based on an appropriate reference system can still use the 5-star
ranking system to gauge recovery of desired functional attributes. These projects are considered
rehabilitation rather than restoration, but can still benefit from the 5-star system, which may even
convince managers to adaptively upgrade project goals over time.
This tool is only as rigorous and as reliable as the monitoring data that is used to inform the
evaluation; therefore, practitioners should, whenever possible, develop a robust monitoring plan that
includes metrics for all objectives of the restoration project. The generic indicators described in the
abovementioned tables can be modified and made specific to a given site’s needs.
The following two case studies showcase the range of potential applications of the 5-star Recovery
System as the authors use the tool to assess: 1) an Australian restoration site that has achieved a 4to 5-star recovery level and has a robust monitoring program, and 2.) a large-scale rehabilitation
project in China that falls in the 1- to 2-star recovery level range and has limited monitoring data
available.

Snowy Adit: Restoring natural ecosystem function in a large rock dump
in Kosciuszko National Park, Australia
Contributed by Gabriel Wilks, Team Leader/Environmental Officer
Landforms & Rehabilitation Team, National Parks and Wildlife Service NSW, Office of Environment
and Heritage
Kosciuszko National Park in southeastern Australia contains a diversity of ecosystems and habitats
including montane, sub-alpine, and alpine flora and fauna communities. It is recognized as
an International Biosphere Reserve for its high number of endemic alpine plants, its specialist high
altitude fauna, and geological and cultural values.
Snowy Adit Spoil Dump is one of many large remnant construction sites within Kosciuszko National
Park that were a consequence of the Snowy Mountains Hydro-Electric Scheme (Australia’s largest
industrial project) built from 1949 to 1974. The Landforms and Rehabilitation Team has been
reducing the environmental and safety risks at these former construction sites since 2003, utilizing
the teams ecological, engineering and field restoration skills.
Restoration objectives at Snowy Adit included re-instating a level of natural ecological function and
reducing the risk of soil erosion, weed invasion, and impact on adjacent forest and waterways. The
surrounding national park provided the ideal reference system for monitoring the effectiveness of the
work. We have used a range of survey techniques during the restoration process, and recently
applied the 5-Star Recovery System in the International Standards for the Practice of Ecological
Restoration(McDonald et.al 2016) to assess recovery.
Site history
Snowy Adit Spoil Dump “Snowy Adit” sits at an altitude of 1,000 meters with a cool humid climate
and about 100 rain days per year. Annual rainfall averages between 1,000 to 1,400 millimeters,
falling mainly in winter. While snow can be reasonably persistent over winter on the surrounding
hills, it doesn’t remain at any depth or period of time at the site. The general landscape is relatively
intact and is a transitional zone between montane and sub-alpine vegetation in the Snowy River
valley. Surrounding vegetation is a wet sclerophyll forest dominated by Mountain Gum (Eucalyptus
dalrympleana), Ribbon Gum (E. viminalis) and occasional stands of Alpine Ash (E. delegatensis),

with a tall shrubby understory of Leptospermum grandifolium, several Acacia species, and Kunzea
ericoides.
During construction of aqueduct tunnels in the 1960’s, up to 950,000 cubic meters of rock spoil was
dumped at Snowy Adit. Some of this material has since been removed by quarrying activities and
used for roads and buildings in nearby towns and ski resorts. This ad hoc removal of rock has added
to the steep faces and exposure of industrial debris that existed at the site at the start of
rehabilitation. The footprint of the site is 11 hectares, with minimal natural regeneration of native
species occurring over a fifty year period. Weeds established at the site included St. John’s Wort
(Hypericum perforatum), Vipers Bugloss (Echium vulgare) and Bokhara Clover (Melilotus albus).
The site is exposed to frequent high winds, the effects of which were exacerbated by lack of
vegetation on the denuded site.
Restoration methodology
The site was progressively restored between 2008 and 2010, with some ongoing buffer planting
around a section retained for long term rock sourcing. Restoration started with earthworks to reduce
steep embankments, provide track and bench access across the site for revegetation works and
provide for future potential water flow across the site with a series of shallow swales and pond
depressions (Figure 1). Ground ripping to address the highly compacted nature of existing surface
was a critical component of the earthworks, with 260 tons of waste metal from the site being
collected and recycled. Coarse woody debris was sourced from logs and tree crowns removed
during local trail clearing after snow and storms, and placed in windrows to provide wind shelter and
thatch to hold straw and create microclimate (Figure 2). The ground was manually prepared prior to
planting, with compost and water crystals added to individual planting holes. Contract labor crews
planted 110,000 tubestock grown from locally collected seed and cuttings, and mulched the planting
area with rice straw. Weed control was accomplished via chemical spraying, mechanical disturbance
and application of mulch and woodchip.
After high initial browsing on planted seedlings by wallabies, deer and rabbits, and limited success
with grazing deterrents and guards, most planting areas were fenced.

Figure 1 (left). The initiation of restoration earthworks at Snowy Adit, 2008 (Photo credit: Gabriel Wilks). Figure 2
(right).Midstory and coarse woody debris development at Snowy Adit (Photo credit: Gabriel Wilks).

Site Monitoring Methodologies
We have used several monitoring techniques to progressively record changes to site conditions,
vegetation and fauna at Snowy Adit. Regular site inspections and photo monitoring by trained staff
are key components in recording site progress and identifying and responding to any management
issues that may be impeding success.
Greening Australia, an independent not-for-profit conservation agency in Australia are measuring
site physical and biological characteristics using Landscape Function Analysis (LFA) methodology
(Tongway & Hindley, 2004). LFA is based on specific landscape characteristics, assessing the
location and size of vegetation “patches”, where resources accumulate, and bare soil areas (“interpatches”), where resources may be mobilized and lost. Soil surface indicators gauge the surface
stability, infiltration capacity and nutrient cycling potential of the study area. A modified Biometric
Native Vegetation Assessment Tool has been used to assess overstory, mid, and ground layer
covers, including native and exotic plant species, litter, logs, rocks and bare ground.
Fauna surveyor Martin Schulz completed vertebrate fauna surveys prior to and after restoration
using standard recording techniques, including observational census, capture and release in Elliott
traps and harp nets, bat ultrasonic recording and remote cameras.

The data produced from these surveys and site inspection records provided essential objective
evidence in assessing recovery of the site.
Application of the 5-star Recovery System
Tein McDonald and Andre Clewell raised the concept of applying the then draft National Standards
for the Practice of Ecological Restoration in Australia (2016) during a site visit to Snowy Adit in early
2016. Their interest and support for the work and survey results at Snowy Adit was a motivational
force for assessing the site using the new International Standards for the Practice of Ecological
Restoration.
Using the Attributes Table from the International Standards’ 5-Star Recovery System and associated
Recovery Wheel to assess recovery at Snowy Adit was a straightforward process, although the
glossary in the International Standards document was useful as a reference throughout the exercise.
Having independent and solid monitoring data was essential to validate and provide supporting
evidence for selecting the correct attribute rating. Also valuable was the inclusion of several
perspectives – those very familiar with the site and relevant ecosystems, plus some independent
‘fresh eyes’ to complete the site assessment. I discovered my close connection with the site tended
to bias my assessment (even when using monitoring data) when applying the 5-Star Recovery
System. Interestingly, this tended to be a negative bias as I was conscious of every minor detail that
had been a problem during the restoration process. Consulting with Tein McDonald, who had visited
the site but was not affiliated with the rehabilitation program, was invaluable in balancing this
perspective. Where there was insufficient evidence to rate a given attribute, we took a precautionary
approach in assigning a recovery level; for example, while we have completed vertebrate fauna
surveys, there is no current data on invertebrate populations, so this influenced the recovery level
rating for desirable species.

Figure 3. Snowy Adit Project Recovery Wheel, 2017.

Snowy Adit received a 4- to 5-star rating for most sub-attributes assessed (Figure 3), indicating that
the site is well on its way to achieving full recovery. Ecosystem function and external exchanges are
all near 5-star recovery levels, and most threats to recovery have been mitigated. In addition, more
than 60% of local indigenous plants have established at the site (Figure 4).

Figure 4. Six years after the onset of restoration work, a flowering acacia (Photo A, Gabriel Wilks) and gang gang cockatoos
(Photo B, Martin Schulz) are observed at Snowy Adit.

Summary
The extent of recovery at any site is determined by many factors, ecological and otherwise.
Application of the 5-Star Recovery System to the Snowy Adit site is an effective way to document
and visually display the recovery progress at the site. A similar systematic and visually
representative approach could also be applied to non-ecological attributes such as budget, human
resources, site and public safety.
The Snowy Adit case study reveals that many of the attributes are now at an advanced point of
recovery. After 50 years of being highly degraded, Snowy Adit is now developing complex plant and
animal relationships within the site and is not a risk to the surrounding natural environment. As time
progresses, we hope that continued assessment will reveal full recovery of all ecosystem attributes
at this site.
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China’s Grain for Green Program: large-scale reforestation and a case of
ecological rehabilitation
Contributed by Fangyuan Hua1, Ph.D. and David S. Wilcove2, Ph.D.
Newton International Fellow, University of Cambridge
(Formerly Associate Research Scholar at Princeton University)
2
Professor, Princeton University
1

China’s native forest suffered extensive loss over much of the 20th century. While the Chinese
government has long recognized the environmental problems associated with forest loss, and
indeed initiated a number of reforestation programs as early as the late 1950s, it was not until the
end of the 20th century that systematic nationwide reforestation programs were put in place. The
disastrous floods across much of China in 1998 – notably attributed to unchecked deforestation
upstream of the nation’s major river systems – brought about an important turning point in China’s
state forest policy. Painfully awakened to forests’ critical ecological functions, the Chinese
government worked swiftly to initiate six large-scale programs, nationwide and regional, aimed at
forest conservation and reforestation (Liu et al. 2008). The largest of these, in terms of both
geographical coverage and financial input, is the Grain for Green Program (GFGP hereafter).
GFGP’s central tenet is incentivizing rural households to reforest/afforest sloped cropland, paid for
with government-provided cash or food, thus replacing “grain” production with “green” forest land
cover (State Council 2002). Less widespread variants of GFGP also include reestablishing forest on
sloped scrubland (usually the remnant of degraded forest), or establishing shrub and grassland on
sloped cropland. According to government statistics, as of 2013, GFGP had established 27.8 million
hectares (ha) of forest in 26 of China’s 31 mainland provinces since its initiation in 1999 (SFA 19992014). China has committed to extending GFGP until at least 2020, with planned retirement of an
additional 2.93 million ha of marginal cropland, much of which will be for reforestation. At this scale,
GFGP is the largest reforestation program the world has ever seen.
GFGP’s focus on sloped terrain is a reflection of its guiding vision – soil and water retention – while
other environmental benefits of forests are considered secondary (State Council 2002). Indeed, as
of the late 1990s, China had extensive cropland on steep terrain, causing severe soil erosion while
producing only marginal yields. GFGP is primarily aimed at reforesting these heavily eroded
marginal croplands for the benefit of soil and water retention (Figure 1). In the meantime, with the
financial subsidy to rural households and the expectation of production from reestablished forests,
the program also intends to alleviate rural poverty and facilitate rural economy restructuring toward
non-farm income.

Figure 1. Example of heavily eroded, marginal cropland in China that is targeted by the Grain for Green Program (Photo credit:
Fangyuan Hua).

These visions have had profound implications for GFGP’s approach and subsequent outcomes of
reforestation. Overall, apart from a coarse distinction between orchard and non-orchard forest, which
receive different levels of payment, all forms of forests are eligible under GFGP and are treated
equally as long as they use at least one tree species from a long list of approved species (State
Council 2002). The program also includes a strong incentive to use commercially valuable species
and apply intensive, harvest-oriented management. Consequently, as our research team found out
through an extensive literature review (Hua et al. 2016), monoculture forests dominate GFGP forests
across China, supplemented by a smaller proportion of compositionally simple, production-oriented
mixed forests, and there is a near complete absence of native forest established under GFGP
(Figure 2). In addition, a number of non-native (or locally non-native) species are also used under
GFGP, some featuring prominently, such as eucalyptus (Figure 3).

Figure 2 (left). Distribution of different types of Grain for Green Program forests across China (Hua et al. 2016). Figure 3 (right). A
eucalyptus forest planted under the Grain for Green Program (Photo credit: Fangyuan Hua).

The large-scale, incentivized land cover change from cropland to mostly production forest means
that GFGP will have complex, profound environmental and socioeconomic effects. Indeed, this topic
has been under intensive study since GFGP’s implementation, with the strongest focus on GFGP’s
soil (Lei et al. 2012), water (Feng et al. 2016), and carbon implications (Deng et al. 2014; Song et al.
2014) on the environmental side, and household income implications (Li et al. 2011) on the
socioeconomic side. The vast majority of studies are based on the comparison of GFGP forests to
croplands, and quite encouragingly, point to overwhelmingly positive impacts of GFGP at least in
ecosystems where forest would belong. However, despite the vast variation of tree species used
under GFGP, few studies made the distinction among different types of GFGP forest, and almost
none compared GFGP forests to the native vegetation cover that preceded the cropland and
therefore should be the more appropriate reference point. Moreover, the biodiversity implications of
GFGP, a nontrivial environmental aspect of any massive land cover change, remained strikingly
unexplored.
It is against this background that our research team set out to answer three biodiversity-focused
questions to explore opportunities for bettering GFGP’s biodiversity outcomes, through intensive

ecological and socioeconomic fieldwork in Sichuan Province (Hua et al. 2016). First, how does
GFGP impact biodiversity by converting cropland to different types of forest? Second, compared with
the proper reference ecosystem of native forest, what is the yet-to-be realized biodiversity potential
of GFGP? Third, what are the economic cost and feasibility of achieving better biodiversity
outcomes, as informed by the two previous questions, under GFGP?
We focused on a ~8,000 square kilometer region that spans an elevation range of 315-1,715 meters
in southcentral Sichuan. The study region was forested with subtropical evergreen forests
historically, and then deforested extensively for agriculture through the mid-20th century before
undergoing substantial GFGP reforestation over the past 15 years. Our pilot surveys showed that
the study region had four dominant types of GFGP forest: monocultures of (1) eucalyptus, (2)
bamboo, and (3) Japanese cedar, and (4) compositionally simple mixed forest consisting of two to
five tree species (Figure 4). We used birds and bees as representative taxa for biodiversity. Birds
are reasonably good indicators of the relationship between animal diversity and habitat structure.
Bees rely heavily on floral resources, and thus represent a complementary component of biodiversity
that responds more strongly to habitat composition; in addition, they are also important providers of
pollination services, thus serving as an indicator of an important ecosystem service. We used point
count and pan trapping to survey birds and bees, respectively, and used semi-structured household
interviews to obtain data on the economics of forest management and production.

Figure 4. Vegetation cover categories found across the Grain for Green Program region (Images collated by Woodrow Wilson School,
Princeton University).

The details of our field findings are complex because our inclusion of four types of GFGP forest, two
types of reference ecosystem (cropland and native forest), and two seasons of biodiversity survey
(breeding and non-breeding, only for birds) entailed a large number of comparisons. But by and
large, the answers to the three above questions are quite clear.

First, GFGP reforestation using monocultures generally results in net losses of bird diversity, while
GFGP using mixed forest generally results in net gains. All current modes of GFGP reforestation
result in overwhelming losses of bee diversity.
Second, all current modes of GFGP reforestation fall well short of restoring biodiversity to levels
approximating native forests. This finding is all the more salient considering that we were able to
only use degraded native forests as reference systems because of the near complete absence of
undisturbed native forests in the study region. There is thus considerable scope for biodiversity gains
if GFGP were to incentivize the conservation and restoration of native forests over compositionally
simple forests.
Finally, even within existing modes of reforestation, GFGP can achieve biodiversity gains by
promoting mixed forests over monocultures, and it can do so at little economic cost. This is because
compared with monocultures, mixed forests are associated with higher bird diversity while being no
worse for bee diversity. In addition, in terms of the economics of forest production, mixed forests
perform just as well as monocultures, most likely because the region’s small, sloped landholdings
preclude the potentially lower production costs of monocultures. Forest production also generally
contributes only a small percentage (~10%) of household income. Therefore, switching from
monocultures to mixed forests is unlikely to carry opportunity costs or pose major unforeseen
economic risks to rural households. We do not yet know, however, about the economics of restoring
native forests.
GFGP shares commonalities with several other large-scale afforestation/reforestation efforts across
the region and globe. For many of these efforts, the objectives are the recovery of specific
ecosystem services such as soil stability, carbon storage, or timber production. Often, restoration is
not an explicitly stated goal; however, the SER International Standards’ 5-star evaluation system can
be applied to these programs to gauge their progress and potentially assist them in upgrading to
actions that promote full ecosystem recovery as an end goal.
GFGP is a reforestation program of enormous geographical scale and involves a wide spectrum of
forest types, so any application of the International Standards’ 5-star evaluation system should come
with the caution that deviations from the general assessment may well exist. Nonetheless, the
separate evaluations of our multiple study sites can be aggregated to provide a general overview of
the larger program. Given the overall pattern of forest reestablishment and management, biodiversity
indicators supported, and policy as well as socioeconomic context, GFGP should be assigned a 1or 2-star ranking on the 5-star evaluation system. In its current form, GFGP should be considered an
ecological rehabilitation program rather than a restoration program, because the goals of the
program do not include the reinstatement of biotic characteristics that resemble an appropriate
reference system (McDonald et al. 2016).
The main consideration for such a ranking is the lack of native biota present and reduced ecosystem
functionality: monocultures, particularly of non-native species, support a limited number of native
species. Mixed forests, particularly those consisting of native tree species, bear a closer
resemblance to native reference ecosystems, but are nonetheless associated with limited native
biota. Moreover, subject to periodic harvest, current GFGP forests are unlikely to develop beyond
their harvest state. Overall ecosystem functionality may also be limited because of low native
biodiversity, as evidenced by the depauperate bee diversity in GFGP forests we studied. An
increased emphasis on incentivizing reforestation with native and mixed composition forests would
help move the GFGP program to higher ranking values, and greater ecosystem recovery, should
administrators wish to move the goals of this large-scale program beyond those of soil and water
retention.
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CBD Adopts New Action Plan on Ecological Restoration
Contributed by James Hallett, Treasurer, Society for Ecological Restoration
Nearly all countries in the world have endorsed the Convention on Biological
Diversity (CBD), recognizing that biodiversity and the biological systems on
which humans depend for both social and economic development are in great
jeopardy. The CBD holds biennial “Conference of the Parties” (COP)
meetings, during which time they adopt resolutions and formal decisions to
help guide resource management in signatory countries. At CBD COP 10,
signatories adopted a Strategic Plan for Biodiversity 2011-2020 that included
the Aichi Biodiversity Targets. Aichi Targets 14 and 15, in particular, call for
restoring and safeguarding ecosystems that provide essential services, and
restoring a minimum of 15% of degraded ecosystems by 2020, respectively.
These are tall orders, but are on par with other ambitious efforts including the
Bonn Challenge to restore 150 million hectares of deforested and degraded lands by 2020. Despite
the great need, the “mainstreaming” of ecological restoration is moving slowly in many jurisdictions
because of a lack of guidance to agencies and organizations tasked with this work.
Capacity-building workshops provide one avenue for disseminating information on implementation
and benefits of ecological restoration. Over an approximately 12-month period from late 2015
through late 2016, SER Ambassadors contributed restoration expertise to CBD capacity-building
workshops in West Africa, Southeast Asia, and Latin America. In 2015, the CBD Subsidiary Body on
Scientific, Technical and Technological Advice (SBSTTA) advanced the need to provide specific
guidance to all of the CBD Parties in support of the restoration activities under the Aichi Targets, the
UN Sustainable Development Goals, and other initiatives. The Secretariat of the CBD asked SER to
assist in the development of a short-term action plan on ecosystem restoration. The plan was drafted
in early 2016 and submitted for review at SBSTAA 20 in May 2016, where SER chair, Al Unwin,
intervened in support of the action plan. In December 2016, at CBD COP 13 in Cancun, Mexico,
Parties to the Convention adopted the plan. (available here in several languages).
The short-term action plan aims to promote the restoration of a spectrum of degraded ecosystems to
stem the loss of biodiversity. At the same time, it seeks to ensure ecosystem resilience, improved
ecosystem services, improved human well-being, and other benefits. The plan is meant to assist the
Parties to the Convention, as well as other organizations, in both accelerating and upscaling
restoration. The plan includes four key activities: (1) assessment and prioritization of restoration
opportunities, (2) improving the institutional enabling environment to ensure appropriate legal, policy,
and financial structures are supportive of restoration, (3) adequate planning and implementation of
restoration, and (4) establishing monitoring for evaluation of restoration, adaptive management, and
sharing of results. SER’s International Standards for the Practice Ecological Restoration, launched at
CBD COP 13, both support and amplify the CBD’s Short-term Action Plan on Ecosystem
Restoration.

Society News
Dear Colleagues,
I know it’s a little late to say “Happy New Year,” but this is our
first SERNews of 2017. So, Happy New Year!
I want to start by thanking you for making 2016 a great year for
SER. We are pleased to report that SER now has more than
2,600 members, nearly 30% of whom are students. It’s gratifying
and, quite frankly, exciting to know that the number of young
people pursuing careers in ecological restoration continues to
grow. With the current political shift in the United States, it’s critical
we all nurture and support our next generation of restoration
ecologists so they can join us as we combat climate change and
reduce the ecological and social impacts of humans’ past actions.
To start off the year, we want to welcome two new student
associations to SER:
•
•

Laurentian University
Paul Smith’s College

We’re also starting the New Year with a modest change to SERNews. We’re moving from bi-monthly
to quarterly publication. Because we’ve improved our platforms to share news about ecological
restoration, including our new website and monthly delivery of Restore, we can get restoration news
to you in a more timely fashion and then focus SERNews as your source for important information
from the field of ecological restoration and updates from SER.
2017 will see SER focused on building our professional development programs. In addition to our
recently launched certification program (if you missed the March deadline, don’t worry–round two is
in July), we will continue to produce our popular webinar series. Last year’s topics included
conserving and restoring layered landscapes, biocrusts in dryland restoration, creating a Statebased ecological restoration division and more. All webinars are housed on our website, so if you
can’t attend the live presentation, you can view it at a later date. Our next two webinars are in April
and May 2017 and will feature seed-based approaches to restoration and our recently
released International Standards for the Practice of Ecological Restoration. See below for details.
We know professional development also includes the opportunity to connect with your fellow
restoration professionals. That’s why we kicked off 2017 with some exciting changes to our
membership structure. Your member fees now include membership with the regional chapter or
section of your choice. If you’re already a member of a chapter, this is simply a bundling of those
fees. If you’re not a chapter member, affiliating with one of our chapters or sections will provide you
with more networking opportunities with other restoration professionals. You can also better connect
with your fellow members via the member search feature on our website. Read on for more details
about the changes in our membership structure, which now features 3 new membership options!
Speaking of networking, SER Executive Director Bethanie Walder along with SER Board Chair Al
Unwin (also representing SER-Ontario), Board member Dave Polster (also representing SERWestern Canada) and SER New England Chapter member (and former SER Board member)
Michael Leff traveled to Quebec City in Quebec, Canada in February for a very productive site visit
for the North American Continental Conference in June 2020. SER’s North American Chapters are
partnering with the Canadian Land Reclamation Association and the Society for Wetland Scientists
(SWS) to create our first North American continental conference as part of the Society’s global
restructuring (See the April 2016 edition of SERNews for more information about SER’s global

restructuring). We’re looking forward to sharing more details about this conference as things
progress.
Finally, in case you missed it, in February SER published a statement on ecological restoration in
the current political climate. We also joined 181 professional scientific, engineering and education
societies, national associations, and universities in a letter expressing concern over the recent
immigration and visa executive order. Earlier this month we joined with six other scientific societies,
on behalf of over 200,000 collective scientist members, on a letter to President Trump and to
congressional leadership in support of the Waters of the United States Clean Water Rule. SER is a
global organization, and we have a long history of acting globally. Over the next several years, we
will also act locally as appropriate to help limit the negative ecological impact of the current U.S.
Administration both here and abroad. We encourage our members to do the same.
Best,
Marguerite
Member and Communications Director

Exciting Membership Changes at SER
The New Year brings some new options that simplify our membership structure and provide new
ways for you to invest in SER. No matter what membership level you choose, all SER members will
continue to receive a growing number of basic benefits from SER, including significantly discounted
rates for our certification program and World Conferences; with discounts to all Island Press and
Wiley Publications, including SER's journal Restoration Ecology. You also have access to new
resources, continuing education and engagement opportunities via SER's updated website.
•

BASIC MEMBERSHIP CONSOLIDATION
Our basic membership now includes membership with both SER and the regional
chapter or thematic section of your choice. This is not a price increase. We are combining
what had been two separate membership fees into a single fee of $65 per year for
individuals or $25 for students, retirees and individuals from low-income countries. We know
most of you are already members of a chapter, and this will simplify your renewal. For those
who aren't chapter members, affiliating with one of our chapters or sections will provide more
networking opportunities.

•

*NEW* RETIREE MEMBERSHIP: $25
We've created a special membership for our friends who are enjoying a well-earned
retirement but want to keep in touch with SER and news in the field. As a Retiree Member,
you'll receive the same benefits of the basic membership and you can continue to help the
Society make a difference on the world stage.

•

*NEW* FRIEND OF SER: $300
If you'd like to make a bigger impact, consider becoming a Friend of SER. Friend
membership includes a year's subscription to Restoration Ecology, chapter membership, and
all other basic membership benefits. SER Friends will be recognized on our website (unless
you choose to stay anonymous). But the principal reason to become a Friend is to make an
additional investment in your Society.

•

*NEW* LIFETIME MEMBERSHIP: $1,500
If you've been a long-time member of SER or even if you're new to the Society and feel a
deep commitment to ecological restoration, consider a Lifetime Membership. All the benefits
of a basic membership apply along with a lifetime chapter membership and lifetime
subscription to Restoration Ecology (and no renewal notices!). As a Lifetime Member, you're
providing both human investment and financial investment in SER for the long term, and we
truly appreciate it!

Become an SER Sponsor!
As the lead organization promoting ecological restoration for nearly three decades, SER is the
perfect investment for businesses wishing to expand their profile among those working in this field.
Sponsorship links your organization with SER’s global reputation through a variety of high visibility
opportunities to promote your business.
SER invites your company or organization to consider a variety of opportunities to sustain our
programs in valuable and rewarding ways. We are happy to tailor your SER sponsorship to meet
your organization’s specific philanthropic, marketing and community relations goals.
We are thrilled to welcome GZA GeoEnvironmental, Inc. as our first founding sponsor of our
certification program. GZA is an employee-owned consulting firm providing geotechnical,
environmental, water, ecological, and construction management services to a wide array of private
and public clients. Thanks so much to GZA for their early support for our certification program!

We also want to thank the SER New England and Southeast Chapters for their financial support for
the certification program. GZA, SER New England, and SER Southeast are helping SER build a
strong foundation for ecological restoration and we could not be more pleased to have them on
board for the launch of our certification program.

Student Scholarship Fund
There’s still time to donate to our student scholarship fund to provide financial support for some of
our best and brightest to attend SER’s 2017 World Conference in Brazil. These students will have
the opportunity to interact with and learn from current leaders and experts in our field. They'll attend
sessions and field trips where they can discuss, see and address change in the future of restoration,
while also sharing their fresh approaches and creative solutions to restoration challenges. Some of
our student members who have attended past conferences describe the experience as
“transformative” and “inspiring.” Your gift of $25, $50, $100 or whatever amount works best for you,
will make a big difference in their lives. Please donate (and thanks!).

Upcoming Webinars
April: Seed-Based Restoration presented by Stephanie Frischie, Secretary of the International
Network for Seed-Based Restoration Section
May: International Standards for the Practice of Ecological Restoration presented by George
Gann, SER Global Restoration Ambassador
Look out for email announcements in the coming weeks.

SER Chapter Conference Digest
High Altitude Revegetation Committee – Central Rockies Chapter of the Society for
Ecological Restoration 2017 Conference Summary
Thanks to all the participants, keynote speakers, presenters, sponsors, vendors, and volunteers
interested in ecological restoration for making the HAR-CeRSER 2017 Conference a success! The
conference brought together more than 225 participants representing private firms, public agencies,
industry, students and academia from 9 US states and 2 Canadian provinces to learn, share, and
network. We were fortunate to have the conference opened by Bethanie Walder, Executive Director
of the Society for Ecological Restoration, who also introduced participants to SER’s new certification
program for ecological restoration practitioners.

Engaging keynote presentations by Dr. Katharine Suding (University of Colorado – Boulder), Dr. Eric
Higgs (University of Victoria), and Cheryl Schwarzkopf (Converse County Weed and Pest
Supervisor, Wyoming) encouraged us to think about how ecosystems are changing and the
increasingly important role of ecological restoration going into the future. Oral and poster
presentation sessions on partnerships and collaborations, policy, monitoring, mining and energy
development, invasive species, wildlife, forests, aquatic systems, and case studies brought into
sharper focus the challenges, successes, and exciting opportunities of ecological restoration in the
Central Rockies region and beyond.
The conference encouraged involvement of the next generation of ecological restoration
professionals with a student-professional mixer, including student volunteers as an integral part of
running the conference, and providing feedback to student presenters. Congratulations to all our
student presenters!

SER Section Update: International Network for Seed-Based Restoration
(INSR)
INSR at the Fifth International Conference of SER Australasia: Held in stunning Hamilton, New
Zealand, the conference was a superb showcasing of restoration in the southern hemisphere and
emphasized the extraordinary ‘whole island’ restoration approach in New Zealand. INSR was well
represented and busy promoting the message that practitioners need to increase their knowledge of
wise native seed use.
Full texts of the following stories can be found by clicking the News tab on the INSR website.
Bonaire Dry Forest Ecosystem

USA National Native Seed Conference 2017. The fourth biennial conference in this series
sponsored by the Institute for Applied Technology was held in Washington, DC, with presentations
and field tours highlighting the goals and implementation of the National Seed Strategy. INSR
presented its first international symposium “Get smart in using native seeds” with speakers from five
continents.
The NAtive Seed Science, TEchnology and Conservation (NASSTEC) project develops and
shares seed science. NASSTEC, a multi-national, European Union funded program coordinated
by the Science Museum of Trento, Italy, connects native seed conservation, production, research
and use. Young researchers obtain comprehensive experience in the field of seed science, including
increasing public awareness and outreach.
Restoring the Dry Forest Ecosystem of Bonaire. Echo, a foundation with the goal of protecting
the Yellow-shouldered Amazon parrot, combats loss of Bonaire’s dry forest ecosystem by
establishing herbivore exclosures and growing and planting thousands of tree seedlings of more
than 30 species from locally collected seed. Recovering forests will provide habitat and education
opportunities for raising environmental awareness.
Botanic Garden Meise active in conserving and restoring Katangan metallophytes. Isolated
metalliferous hills of Upper Katanga, Democratic Republic of Congo, harbor a unique “copper
flora”. Botanic Garden Meise and collaborators lead efforts to conserve these rare and remarkable
species through ex situ conservation and research to enable their use in revegetation and
restoration programs.

Upcoming SER Conferences & Events
SER2017 World Conference on Ecological Restoration
Linking Science and Practice for a Better World
August 27-September 1 – Iguassu Falls, Brazil
The 7th SER World Conference on Ecological Restoration will take place in Iguassu Falls, Brazil
from August 27-September 1, 2017. The abstracts deadline is about to close, so get your abstract in
as soon as possible! Our keynote speakers are finalized and will address a diversity of topics,
including water resources and ocean issues, scaling up to meet international restoration
commitments, innovative approaches to restoration, and more. Stay tuned to our Facebook page for
short video interviews with several of our keynote speakers. We received excellent submissions for
symposia, workshops and abstracts and the conference promises to have something for everyone
working in ecological restoration. We also have nearly 20 field trips planned during the third day of
the conference, when we will move from the lecture hall to the field. In addition, we have pre- and
post- conference field trips and training sessions. If you haven’t submitted yet, send in your abstract
now! Registration should be open by the time you receive this issue of SERNews. August is an
excellent time of the year to visit Brazil – we can’t wait to see you there!

Restoration Ecology: Editor’s Picks
The January 2017 issue of Restoration Ecology (Vol. 25, Issue 1) is available
online. Featured below are some Editor’s Picks courtesy of Editor-in-Chief
and Managing Editor of Restoration Ecology, Stephen Murphy and Valter
Amaral.
Remember, SER members can subscribe to Restoration Ecology for a
special rate of just $85. You can purchase a subscription in our online
store or subscribe when you renew your membership.

Assisted migration within species range ignores biotic interactions and lacks evidence
Anna Bucharova
As scientists worry about restoring plant communities that will be able to adapt to climate change,
some question the use of local or regional plant ecotypes. Assisted migration – or the use of foreign
ecotypes adapted to predicted conditions – has been proposed as an alternative approach. In this
article, Bucharova challenges the wisdom in adopting an assisted migration approach because there
is not sufficient data to determine how foreign plant ecotypes will interact with other biotic players –
they may negatively affect other organisms. In addition, there is little empirical evidence in support of
foreign ecotypes performing better than local ones under studies simulating climate change.

Eco-evolutionary dynamics in restored communities and ecosystems
Elizabeth A. LaRue, Sally M. Chambers, and Nancy C. Emery
It is well established that careful and informed choices of geographic and ecological origin and
genetic diversity of propagules are key to the success of habitat restoration. Less attention, however,
has been devoted to the potential for unexpected rapid evolution resulting from mismatches between
translocated populations and the restored environment or novel interactions among groups that have
not coevolved. These eco-evolutionary dynamics can operate at timescales as short as a single
generation, and may influence population and community dynamics in significant ways. Associated
long-term monitoring studies provide excellent opportunities to assess such dynamics and inform
future restoration actions.

Monitoring fungi in ecological restorations of coastal Indiana, U.S.A.
Peter G. Avis, Wyatt C. Gaswick, Gayle S. Tonkovich, and Patrick R. Leacock
Fungal communities play essential roles in ecosystem functioning and their monitoring may provide
insightful information on restoration progress. Fungi are, however, a very heterogeneous group and
can be difficult (and costly) to assess. Here, the authors surveyed several wooded, semiwooded,
and grassland habitats, during different restoration phases, and report that macrofungi were more
abundant in wooded habitats, and benefited from the removal of invasive species. Interestingly,
different community similarity indices returned different results, highlighting the need to align
monitoring approaches with restoration targets. The authors then went on to develop a clever,

manageable, and conservative framework to monitor and classify restoration sites by major
functional guilds of macrofungi (decomposers, mutualists, parasites).

In Case You Missed It
We shared the following article from Restoration Ecology via Twitter and Facebook earlier this
month:

Encouraging restoration practice and policy in Latin America
Restoration practice and policy in Latin America countries may include some approaches that could
support better socio-ecological outcomes and help fulfilling their international commitments. Latin
America countries have committed to international agreements, regulatory frameworks and
supportive instruments to guide restoration. Unfortunately they lack a common view to address the
needs and expectations of different stakeholders, the capacity of institutions and organizations to
operate restoration at large-scales, and the special particularities of the high socio-ecological
heterogeneity typical of the region.
“Restoration approaches in Latin America must be based in socio-economic and legal dimensions to
accomplish a win-win agenda that maximizes both the social and ecological benefits of restoration,”
says Dr. Paula Meli of the Department of Forest Sciences at the University of São Paulo. “Some
guiding principles can help optimize the investment of limited economic resources to inform practice
and policy for restoration.”

Tasmanian kelp forests highlight tough lessons on ecological restoration
Part 3 of Restoration Ecology's special opinion section “Restoration Dialogues,” lead author
Professor Craig Johnson notes as restoration efforts were increase worldwide important lessons can
be learned from examples such as the destruction of Tasmanian kelp forests by sea urchins. “Too
often the efforts of concerned communities around the world to reverse the damage that humans
have caused end in expensive and disappointing failure,” Prof Johnson said.

Stemming the flow of coastal litter in the era of plastic
Every year, an estimated 6 to 12 million tons of plastic enters the oceans, a flow of marine debris
that local, national and international governance has so far failed to stem. In the plastic era, some
700 marine species interact with plastic debris, from seabirds, turtles, marine mammals and fish,
through to bivalves, lugworms, oysters and corals.
As part of the special section "Restoration Dialogues," Joanna Vince, an expert in ocean governance
from the University of Tasmania’s School of Social Sciences and Britta Denise Hardesty, a principle
research scientist with CSIRO specialising coastal litter and marine debris argue the transboundary
problem requires a holistic solution that integrates scientific expertise, community participation, and
market-based strategies.
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