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INTRODUCTION

1. The Executive Secretary is circulating herewith, for the information of participants in the eleventh
meeting of the Conference of the Parties (COP) to the Convention on Biological Diversity, an annotated
compilation of publically available documents on ecosystem restoration tools and technologies.

2. The present note addresses paragraphs 2 (c) and (d) of recommendation XV/2, in which the
SBSTTA requested the Executive Secretary, subject to availability of funding, in collaboration with
relevant international organizations and other partners to initiate work to:

(c) Compile information on all relevant tools and technologies, including lessons learned
(both positive and negative), and experiences used at different spatial scales and for specific ecosystems
and make this information available to support:

(1 Informed decision-making on ecosystem-restoration policy, legislation, and
regulation;
(ii) Use of best practices for ecosystem restoration among implementing agencies;
and
(iii) The effective design, implementation, and monitoring of ecosystem restoration

projects/programmes on the ground;

(d) Compile information on the application of new and emerging among others for
ecosystem restoration.

3. The Executive Secretary, with the generous funding from the European Union, commissioned the
Society for Ecological Restoration (SER), in collaboration with relevant partners and organizations, to
collate and compile the required information. SER in collaboration with the IUCN World Commission on
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Protected Areas (WCPA), the IUCN Commission on Ecosystem Management (CEM), the Global
Partnership on Forest Landscape Restoration (GPFLR), the Society of Wetland Scientists (SWS), the
World Resources Institute (WRI), the Botanic Gardens Conservation International (BGCI) and other
related organizations, including the United Nations Convention to Combat Desertification (UNCCD) and
the Ramsar Convention on Wetlands, through reaching out to their members/networks, prepared this note.

4. The document is circulated in the form and language in which it was received by the Secretariat
of the Convention on Biological Diversity.



Annotated Compilation of Publically Available Documents on

Ecosystem Restoration Tools and Technologies

Introduction

Ecosystem-Specific
Tools and
Technologies

Coastal/Marine
Coral Reefs

Dunes

Estuaries
Mangroves

Salt Marshes
Seagrass Meadows
Shellfish Beds

Drylands (Arid and
Semi-Arid Lands)

Livelihoods
Mediterranean

Soils
Forests/Woodlands
Mediterranean
Temperate

Tropical
Grasslands/Savannas
Inland Waters
Bottomland Forests

Floodplains

Table of Contents

Lakes
Peatlands
Rivers
Wetlands

Landscape-Scale Tools
and Technologies

Adaptive Management
Applied Nucleation

Assisted Natural
Regeneration

Coastal Zones
Ecosystem Approach
Ecological Engineering
Forest Landscapes
Invasive Species

Monitoring and
Evaluation

Prescribed Fire
Protected Areas
Revegetation

Species Re-
Introductions

Watersheds
Wilderness

Wildlife

Sector-Specific Tools
and Technologies

Agriculture/Livestock
Agroforestry

Climate Change
Ecosystem Services
Extractive Industries
Finance Mechanisms
Fisheries

Indigenous and Local
Communities

Recreation/Tourism

Soils/Contaminated
Lands

Transport
Urban Areas

National Plans,
Strategies and
Experiences

New and Emerging
Themes for Ecosystem
Restoration

Annex 1 A Short Note on New
and Emerging Technologies



1. Introduction

The Society for Ecological Restoration (SER) defines ecosystem or ecological restoration as “the
process of assisting the recovery of an ecosystem that has been degraded, damaged or
destroyed” (SER 2004).This definition is sufficiently broad to encompass a wide variety of
approaches to reversing ecosystem degradation across a wide spectrum of contexts. It refers
not only to activities aimed at returning an ecosystem to its pre-disturbance conditions, insofar
as possible, but also to rehabilitation and other activities focused on the recovery of
biodiversity, ecosystem functioning, or other indicators of ecological health. It does not
however include afforestation, reforestation for the sole purpose of timber production or
carbon sequestration, garden and landscape design, or the creation of ecosystems, all of which
often ignore historical continuity as a guideline for restoration planning and execution.

It is also important to understand that ecological restoration is a “process of assisting” that
involves gradual changes in order to fulfill a long-term commitment and vision. It is not a one-
time intervention, like planting trees on barren lands or removing dams from rivers and
streams. Activities such reclamation, remediation, revegetation, ecological engineering, etc.,
are often important first steps or components of restoration projects and programs, but when
implemented in isolation or seen as ends in of themselves, these activities do not constitute
ecological restoration as defined here. To further distinguish ecological restoration from other
related activities that address environmental degradation, it is essential to recognize that the
object being restored or recovered is an ecosystem, not an individual species nor the habitat of
any one species. In addition to recovering ecosystem functionality and the flow of ecosystem
services, the science and practice of ecological restoration also fosters a healthy relationship
between humans and the environment by reinforcing the link between nature and culture and
highlighting the important benefits that ecosystems provide to humans.

At the 15th meeting of the Subsidiary Body on Scientific, Technical and Technological Advice
(SBSTTA), the Secretariat issued an Information Note on Agenda Item 3.2 suggesting a number
of recommendations on the “Ways and Means to Support Ecosystem Restoration”
(UNEP/CBD/SBSTTA/15/4). In response, the SBSTTA adopted the following recommendations
and this Information Note fulfills the request made by the Parties in
UNEP/CBD/SBSTTA/REC/XV/2 — Section 2, Para (c) and (d) which requests the Executive
Secretary, subject to availability of funding, in collaboration with relevant international

organizations and other partners to initiate work to:

(c) Compile information on all relevant tools and technologies, including lessons learned
(both positive and negative), and experiences used at different spatial scales and for
specific ecosystems and make this information available to support:
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(i) Informed decision-making on ecosystem-restoration policy, legislation, and
regulation;

(ii) Use of best practices for ecosystem restoration among implementing
agencies; and

(iii) The effective design, implementation, and monitoring of ecosystem
restoration projects/programmes on the ground;

(d) Compile information on the application of new and emerging technologies [such as
synthetic biology] among others for ecosystem restoration;

This Information Note was produced by the Society for Ecological Restoration (SER) in
collaboration with the IUCN World Commission on Protected Areas (WCPA), the IUCN
Commission on Ecosystem Management (CEM), the Global Partnership on Forest Landscape
Restoration (GPFLR), the Society of Wetland Scientists (SWS), the World Resources Institute
(WRI), the Botanic Gardens Conservation International (BGCl) and other relevant organizations,
including the UN Convention to Combat Desertification and the Ramsar Convention on
Wetlands.

For the purposes of this Information Note, ‘tools’ and ‘technologies’ are defined as the specific
methods, materials, and means used to accomplish ecosystem restoration goals and objectives,
or to solve practical problems related to ecosystem restoration. The vast majority of the tools
and technologies for ecosystem restoration are found in case studies and reported experiences
which inform decision-making, illustrate best practices, and present lessons learned from on-
the-ground projects and programs. The tools and technologies presented here were selected
using knowledge-based criteria, recognizing that the unifying principles of ecology and
ecosystem management are most effective in guiding the best practice for restoring degraded
ecosystems and landscapes, including the establishment of goals, the prioritization of
restoration activities and their design and planning, biophysical interventions and
manipulations, monitoring and adaptive management, and long-term ecosystem maintenance.

Each publically available document is presented in an annotated bibliography format which
includes a short abstract or summary, language(s) in which the document is available, and an
indication of primary targeted end-users as well as a citation or reference with weblink (URL). It
is important to note that the abstract or summary does not include an assessment of the
document’s value or quality and unless otherwise indicated, the document is available only in
the language presented.

Although this Information Note is not an exhaustive compilation, every effort has been made to
present a representative range of tools and technologies that are publically available from a



wide variety of organizations and individuals. Section 2 contains ecosystem-specific tools and
technologies. Section 3 contains landscape-scale tools and technologies. Section 4 contains
sector-specific guidance and guidelines. Section 5 contains national plans, strategies and
experiences. Section 6 contains documents on future directions for ecosystem restoration.
Annex 1 contains a short note on the application of new and emerging technologies related to
ecosystem restoration.

As the field of ecological restoration has advanced rapidly in the last decade, the vast majority
of the documents cited in this Information Note were published after the year 2000. However,
a few older documents have also been included as they represent seminal works that still have
relevance today. The hope is that this compilation will continue into the future and that a
“living” database will be created to ensure the inclusion of new and valuable resources, and to
provide the greatest ease of access for those interested in all aspects of ecosystem restoration.

This compilation is intended to focus, inform and direct decision-makers and stakeholders in
the public, private and NGO sectors in their efforts to develop and manage ecosystem
restoration projects and programs in a variety of geographic, socio-economic, and political
contexts. It is important to bear in mind that documents on ecosystem restoration tools and
technologies can often be quite diverse with regard to their level of specificity, technical depth,
ecosystem and degradation context, and targeted end-user, and the resources cited herein
should therefore not be taken as blueprints without adapting them to the appropriate, site-
specific circumstances.

It is also important to note that although ecosystem restoration can clearly play an important
role in enhancing biodiversity and recovering ecosystem services, it should not be considered to
be a substitute for protecting, conserving and sustainably managing ecosystems, landscapes,
and all forms of natural capital. The potential to restore an ecosystem that has been degraded
does not in any way justify continued degradation, as experience shows that a “restored”
ecosystem rarely provides the full range and magnitude of services delivered by an undisturbed
or intact ecosystem. Even when such restoration is ecologically and economically feasible, it
may take decades or even centuries. Therefore, given that all human societies and economies
ultimately depend on natural capital, the priority must be to conserve and sustainably manage
relatively intact ecosystems of all kinds, rather than to condone or ignore their continued
degradation when feasible and sustainable alternatives are now available.



2. Ecosystem-Specific Tools and Technologies

Coastal/Marine
Coastal Wetlands: An Integrated Ecosystem Approach

This book provides an understanding of the functioning of coastal ecosystems and the
ecological services that they provide, and suggestions for their management. Section VI
presents six chapters on Coastal Wetland Restoration and Management.

Implementing agencies, practitioners

Perillo, G., E. Wolanski, D. Cahoon and M. Brinson (2009) Coastal Wetlands: An Integrated
Ecosystem Approach. Elsevier Science.

http://store.elsevier.com/Coastal-Wetlands/isbn-9780444531032/

Coastal Restoration: Where Have We Been, Where Are We Now, and Where Should We Be
Going?

Advances in coastal restoration in the last decade are documented in this collection of papers
that were commissioned for a symposium held at Restore America's Estuary's inaugural
national conference, Coastal and Estuarine Habitat Restoration, Saving Our Coastal Heritage.
The symposium presented the current status of our ability to (1) achieve restoration goals, (2)
restore fish and wildlife habitat, (3) increase the understanding of coastal habitats and the role
of restoration in maintaining them, and (4) use adaptive management approaches. The papers
illustrate some of the progress made to date in the restoration of coastal habitats. They also
point to the need for continuing study of restoration and for extending the practice of
restoration to include a human dimension. The work presented demonstrates the value of
science to the management of the nation's resources and confirms the potential of restoration
to repair damaged ecosystems.

Practitioners, implementing agencies

Thayer, G.W. and M.E. Kentula (2005) Coastal Restoration: Where Have We Been, Where Are
We Now, and Where Should We Be Going? Special Issue of Journal of Coastal Research 40: 1-
140.

http://www.jstor.org/stable/i25736609

Estuarine, Coastal and Marine Ecosystem Restoration: Confusing Management and Science -
A Revision of Concepts
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This review presents recent concepts, understanding and experience of the restoration,
recovery and human-mediated modification of estuarine, coastal and marine ecosystems. It
shows that these can be divided into four categories: natural recovery from a natural or
anthropogenic change (whether adverse or otherwise); anthropogenic interventions in
response to a degraded or anthropogenically changed environment; anthropogenic responses
to a single stressor; and habitat enhancement or creation. A conceptual framework for
restoration and recovery of marine marginal and semi-enclosed areas is presented after
exploring and refining the plethora of terms used in restoration science and management.

Implementing agencies, policymakers

Elliott, M., D. Burdon, K.L. Hemingway and S.E. Apitz (2007) Estuarine, Coastal and Marine
Ecosystem Restoration: Confusing Management and Science - A Revision of Concepts.
Estuarine, Coastal and Shelf Science 74(3): 349-366.

http://www.sciencedirect.com/science/article/pii/S0272771407002181

Restoration Scaling in the Marine Environment

Restoration ecology and conservation biology share the broad goal of managing human impacts
on natural resources and ecosystems. Although seminal books on the 2 disciplines appeared
almost simultaneously, subsequent conceptual growth in conservation biology has exceeded
that of restoration ecology. Consequently, technical restoration activity in both terrestrial and
marine environments has progressed faster than the fundamental conceptual support for it. A
major goal of this Theme Section is to expose to wide review the conceptual bases for various
types of restoration projects so as to stimulate further growth of the ecological theory required
to advance and improve restoration practices.

Practitioners

Peterson, C.H. and R.T. Kneib (2003) Restoration Scaling in the Marine Environment. Special
Theme in Marine Ecology Progress Series 264: 173-307.

http://www.int-res.com/articles/theme/m264 TS.pdf

A New Imperative for Improving Management of Large Marine Ecosystems

This paper describes GEF supported processes being used to assist them in adopting a science-
driven, ecosystem-based approach to the management of human activities affecting coastal
and marine ecosystems and linked freshwater basins. At risk are renewable goods and services
valued at $10.6 trillion per year. A total of10 LME projects involving 72 countries have been
approved by the GEF Council, and another 7 LMEs involving 54 countries have GEF international
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waters projects under preparation. A five-module assessment and management methodology is
being tested that moves the countries toward adopting practical joint governance institutions
through place-based management. This LME approach engages stakeholders, fosters the
participation of the science community, and leads to the development ofadaptive management
institutions. Comprehensive initiatives in four LMEs are described.

Policymakers

Duda, A.M. and K. Sherman (2002) A New Imperative for Improving Management of Large
Marine Ecosystems. Ocean & Coastal Management 45: 797-833.

http://www.Ime.noaa.gov/Imeweb/publications/2002a duda.pdf

Bridging the Marine—Terrestrial Disconnect to Improve Marine Coastal Zone Science and
Management

Management efforts have been hampered by disconnects both between management and
scientific research and across linked marine—terrestrial systems. Management jurisdictions
often start or end at the shoreline, and multiple agencies at different levels of government
often have overlapping or conflicting management goals or priorities, or suffer from a lack of
knowledge or interest. Scientists also often fail to consider connections among linked marine—
terrestrial systems, and communication among agencies, among scientists in different
disciplines, and between scientists and managers is often inadequate. However, despite the
institutional and scientific challenges inherent in improving coastal zone management, there
are examples of increased coordination and cooperation among different organizations. We
discuss a number of examples— including where the marine—terrestrial and science—
management disconnects persist and where better integration has led to successes in coastal
zone management—and provide recommendations to scientists and managers on how to
better link their efforts in science and management across marine and terrestrial systems.

Implementing agencies, practitioners

Ruttenberg, B.1., and E.F. Granek (2011) Bridging the Marine—Terrestrial Disconnect to Improve
Marine Coastal Zone Science and Management. Marine Ecology Progress Series 434: 203-212.

http://www.int-res.com/articles/theme/m434p203.pdf

Ecohydrology and Restoration

Estuaries and coastal ecosystems are transitional between terrestrial and ocean environments,
and this is the reason why they are highly dynamic ecosystems. Being situated at the lower
point of the river basins, estuaries and coastal ecosystems are highly dependent on all the
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factors, processes, and uses directly or indirectly related with water over the entire river basin.
Finding sustainable solutions to reverse the degradation and restore estuarine and coastal
ecosystems requires a profound knowledge about the processes occurring at different spatial
and temporal levels, and understanding of the need for a transdisciplinary approach to water
issues in estuarine and coastal environments.

Practitioners, implementing agencies

Wolanski, E., D. McLusky, L. Chicharo and M. Zalewski (2011) Ecohydrology and Restoration.
Treatise on Estuarine and Coastal Science, 10, Academic Press, London.

http://eprints.jcu.edu.au/21560/

Incorporating Positive Interactions in Aquatic Restoration and Conservation

The role of positive interactions in structuring biological communities is recognized throughout
the field of ecology, but has yet to be well integrated into the restoration and conservation of
aquatic systems. Here, we use examples of success in terrestrial restoration to (1) describe how
a broader perspective on the scale and nature of positive interactions is necessary if we are to
take full advantage of their conservation potential and (2) explain why and when positive
interactions should be considered in restoration and conservation of marine, estuarine, and
freshwater habitats. Such goals can be accomplished without considering positive interactions,
and situations certainly exist in which positive interactions should play a minor role in
restoration plans. However, a more explicit recognition of these interactions will make
restoration and conservation more successful. In some cases, restoration activities may fail if
these interactions are not included.

Practitioners, implementing agencies

Halpern, B.S., B.R. Silliman, J.D. Olden, J.P. Bruno and M.D. Bertness (2007) Incorporating
Positive Interactions in Aquatic Restoration and Conservation. Frontiers in Ecology and the
Environment 5(3): 153-160.

http://www.fish.washington.edu/research/oldenlab/pdf/2007/FrontiersEcoEnv 2007.pdf

The Case for Restoration of Tropical Coastal Ecosystems

At no time have humans so altered their natural environment than the present. Marine
ecosystems have not been spared, and the degradation of coastal habitats has reached severe
proportions in many parts of the world. The mere setting aside of areas for protection may not
be enough to ensure adequate production and provision of services for a growing global human
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population. Hence, the active restoration of habitats, in addition to protection and
preservation, is probably the more desirable conservation strategy.

Policymakers

Yap, H.T. (2000) The Case for Restoration of Tropical Coastal Ecosystems. Ocean & Coastal
Management 43(8-9): 841-851.

http://www.sciencedirect.com/science/article/pii/S0964569100000612

Coastal/Marine>China

An Assessment on Restoration of Typical Marine Ecosystems in China: Achievements and
Lessons

In this paper, three cases in marine ecosystem restoration (i.e. mangrove restoration in
Quanzhou bay, bay ecosystem restoration in Wuyuan Bay of Xiamen and eutrophic semi-
enclosed bay restoration in Xiamen western waters) were evaluated. The results, together with
the brief assessment of practices in other coastal areas, showed that the major barriers for
success are: (i) more comprehensive insights into ecological, socio-economic, political factors
are necessary for setting-up clear project objectives and targets; (ii) more attention should be
paid to ecological functions in order to restore the ecosystem’s values and benefits; (iii) more
scientific processes need to be conducted to evaluate the causes for ecosystem degradation
and predict the probability for natural recovery; and (iv) degradation causes diagnosis,
restoration technologies and methods, monitoring strategies and techniques, assessment and
evaluation, adaptive management and results dissemination should be all emphasized during
the restoration efforts.

Policymakers, implementing agencies

Chen, B., W.W. Yu, W.H. Liu and Z.H. Liu (2012) An Assessment on Restoration of Typical Marine
Ecosystems in China: Achievements and Lessons. Ocean & Coastal Management 57: 53-61.

http://www.sciencedirect.com/science/article/pii/S096456911100189X

Coastal/Marine>Netherlands

Ecological Restoration in Coastal Areas in the Netherlands: Concepts, Dilemmas and Some
Examples

This chapter gives an overview of attempts in the Netherlands to restore coastal ecosystems
and habitats, and explains how scientific and non-scientific information has been used to meet
the goals. Indications for successes and failures of management measures taken so far, as well
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as dilemmas to cope with, are given. Up to now only small scale restoration projects have been
executed, while large scale projects generally are not further then the thinking or planning
phase. A special type of “restoration projects” are the large civil engineering works, particularly
in the south-west of the Netherlands. Although these works were not planned and executed as
restoration projects, but designed for safety against flooding from the sea, they have led to
significant changes in the boundary conditions of the systems concerned.

Implementing agencies, policymakers

V.N. de Jonge and D.J. de Jong (2002) Ecological Restoration in Coastal Areas in the
Netherlands: Concepts, Dilemmas and Some Examples. Hydrobiologia 478(1-3): 7-28.

http://www.springerlink.com/content/x645715216r70020/

Coastal/Marine>USA
National Review of Innovative and Successful Coastal Habitat Restoration

Examples of innovative and successful components of these efforts are summarized in this
review. The information on projects and programs was collected through expert interviews and
through a nationwide review of scientific literature, restoration plans, and Internet sources. The
examples provided cover many coastal habitat types from the four coasts of the United States.
The review provides information on restoration research and the innovative and successful
components of funding, partnerships, planning, restoration methods and techniques,
monitoring, adaptive management, information dissemination, and community involvement.
The lessons learned from the experiences of the many sources noted in this review are
summarized at the end of the paper.

Implementing agencies, practitioners, indigenous and local communities

Borde, A.B., L.K. O’'Rourke, G.W. Williams, R.M. Thom and H.L Diefenderfer (2004) Battelle
Marine Sciences Laboratory.

http://www.floridadep.org/water/wetlands/fwric/docs/Battelle natreview.pdf

The Rehabilitation of the Tampa Bay Estuary, Florida, USA, as an Example of Successful
Integrated Coastal Management

The first suggestion that controls on eutrophication and dredging impacts were needed came in
1969. The federal Water Pollution Control Administration recommended a water quality
management plan and waste abatement program to control odour and other pollution
symptoms in Hillsborough Bay, and a master plan for dredging and filling the bay.
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Implementing agencies, policymakers

Lewis, R. R., P.A. Clark, W.K. Fehring, H.S. Greening, R.O. Johansson and R.T. Paul (1999) The
rehabilitation of the Tampa Bay Estuary, Florida, USA, as an example of successful integrated
coastal management. Marine Pollution Bulletin 37(8): 468-473.

http://www.seagrassrestorationnow.com/docs/Lewis%20et%20al.%201998%20Marine%20Poll
ution%20Bulletin-10.pdf

Restoration of Aquatic Systems

Simplistic thinking would have us believe that by eliminating the loading of a given pollutant, an
aquatic system will revert to its previous pristine state. This premise is without scientific
verification. Besides the fact that typically very little documentation exists defining what exactly
that previous pristine state was, it should be noted that biological processes are non-linear.
They reflect adaptations by populations and corresponding responses of trophic organization
that are not predictable by linear models of recovery. This book makes a clear delineation
between genuine restoration and public perception of restoration efforts. This work is the final
volume of a trilogy derived from 70 field-years of data garnered from 10 different coastal
systems on the Atlantic and Gulf coasts. The text provides a synthetic look at the restoration of
aquatic systems, emphasizing the functional basis that supports such activities, followed by a
review of the evidence of recovery.

Practitioners
Livingston, R.J. (2005) Restoration of Aquatic Systems. CRC Press.

http://www.crcpress.com/product/isbn/9780849319662

Coastal/Marine>Coral Reefs

Conservation of Coral Reefs through Active Restoration Measures: Recent Approaches and
Last Decade Progress

The present essay reviews past decade’s (1994-2004) approaches and advances in coral reef
restoration. While direct coral transplantation is still the primer vehicle of operations used, the
concept of in situ and ex situ coral nurseries (the gardening concept), where coral materials
(nubbins, branches, spats) are maricultured to a size suitable for transplantation, has been
gaining recognition. The use of nubbins (down to the size of a single or few polyps) has been
suggested and employed as a unique technique for mass production of coral colonies.
Restoration of ship grounding sites and the use of artificial reefs have become common tools
for specific restoration needs. Substrate stabilization, 3-D structural consideration of
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developing colonies, and the use of molecular/biochemical tools are part of novel technology
approaches developed in the past decade.

Practitioners, implementing agencies

Rinkevich, B. (2005) Conservation of Coral Reefs through Active Restoration Measures: Recent
Approaches and Last Decade Progress. Environmental Science and Technology 39: 4333-4342.

http://www.dlist-
asclme.org/sites/default/files/doclib/181%20Conservation%200f%20Coral%20Reefs%20throug
h%20Active%20Restoration%20Measures%20Recent%20Approaches%20and%20Last%20Decad
€%20Progress.pdf

Applying Forest Restoration Principles to Coral Reef Rehabilitation

We compare here the rationale of forest restoration to coral reef ecosystem restoration by
evaluating major key criteria. As in silviculture programs, a sustainable mariculture operation
that focuses on the prime structural component of the reef (‘gardening’ with corals) may
promote the persistence of threatened coral populations, as well as that of other reef taxa,
thus maintaining genetic diversity. In chronically degrading reef sites this may facilitate a halt in
biodiversity depletion.

Practitioners

Epstein, N., R.P.M. Bak and B. Rinkevich (2003) Applying forest restoration principles to coral
reef rehabilitation. Aquatic Conserv: Mar. Freshw. Ecosyst. 13: 387-395.

http://www.dlist-
asclme.org/sites/default/files/doclib/158%20Applying%20forest%20restoration%20principles%
20to%20coral%20reef%20rehabilitation.pdf

Knowledgebase for Lessons Learned and Good Practices in the Management of Coral Reefs

Now, researchers and resource managers can get helpful tips about proven strategies — or
mistakes to avoid —in coral reef management in a new "Lessons Learned and Best Practices
Toolkit." It offers access to technical reports, project summaries and other practical information
about coral reef management in eight key areas, such as program design, community
participation, policy development, monitoring approaches and capacity building. A brief
presents a review of lessons learned and best practices in the management of coral reefs based
on the analysis of 30 projects funded by the Global Environment Facility (GEF) related to coral
reefs and associated tropical marine ecosystems and 26 non-GEF funded projects. The key
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lessons learned and recommendations are grouped according to eight priority issues in coral
reef management.

Implementing agencies, practitioners

ReefBase: A Global Information System for Coral Reefs, A Project of the World Fish Center,
Penang.

http://www.reefbase.org/gefll/

Atlantic Coral Reefs: The Transplantation Alternative

It is suggested that a recovery could be achieved through transplantation of corals and other
reef species from areas where more diverse, relatively stable ecosystems still exist. Available

data on the introduction of exotic species into marine ecosystems indicate that such species are

generally accommodated and do not cause extinctions among the native species.
Implementing agencies

Briggs, J.C. (2009) Atlantic Coral Reefs: The Transplantation Alternative. Biological Invasions
11(8): 1845-1854.

http://www.springerlink.com/content/b350531123h4v783/

Poor Performance of Corals Transplanted onto Substrates of Short Durability

Worldwide, coral reefs are degrading due to increasing anthropogenic pressures. Yet,
management of reefs still falls short of effectively addressing these threats, and active
restoration methods are increasingly being called for. Coral transplantation is frequently
advocated as a possible means of coral reef rehabilitation. Fragments produced in coral
nurseries or farms have been proposed as a potential source for transplantation, and culture
media (inexpensive but non-durable materials such as wood or bamboo) may serve as
transplantation substrate if placed directly in the reef. However, the performance of coral
transplants attached to such substrates has not been examined yet. The results show that, in
places were currents or waves threaten to dislocate transplants, a higher effort needs to be
directed at a strong and durable attachment of transplanted corals.

Practitioners

Ferse, S.C.A. (2010) Poor Performance of Corals Transplanted onto Substrates of Short
Durability. Restoration Ecology 18(4): 399-407.

http://onlinelibrary.wiley.com/d0i/10.1111/j.1526-100X.2010.00682.x/full
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Marine Ecosystem Restoration: Costs and Benefits for Coral Reefs

Active global ecosystem restoration strategies are urgently needed to prevent crippling
economic losses to marine biodiversity, fisheries, tourism, and coastal resources. Conventional
reef restoration methods fail when water quality deteriorates or temperatures increase.
Biorock electrolytic technology uniquely maintains healthy coral and fish populations under
high temperatures and reduced water quality that are normally fatal. Low voltage direct
electrical current provides calcareous substrate for corals (or oysters) to settle on and gives
coral energy to grow it's skeleton, leaving the coral with more metabolic energy for growth,
reproduction, and resisting environmental stress. Reefs can be restored in locations where they
can no longer grow due to global warming and pollution, helping rebuild fisheries and
protecting coastlines from erosion from sea level rise and increasing storm strength.

Practitioners, implementing agencies

Goreau, T.J. (2005) Marine Ecosystem Restoration: Costs and Benefits for Coral Reefs. World
Resource Review 17(3): 375-409.

http://www.globalcoral.org/WRR%20Goreau%20%26%20Hilbertz%202005.pdf

Coastal/Marine>Coral Reefs>Indonesia

Multivariate Responses of the Coral Reef Fish Community to Artificial Structures and Coral
Transplants

The effects of artificial structures and coral transplants on fish abundance, number of species,
and community composition were examined during a two-year study at three locations in North
Sulawesi, Indonesia. At all locations, multivariate dispersion of the fish community samples
decreased with increasing complexity of the experimental plots. The results underline the
importance of reef context in the selection of appropriate restoration measures and show that
results may differ depending on condition of the ambient reef.

Practitioners, implementing agencies

Ferse, S.C.A. (2008) Multivariate Responses of the Coral Reef Fish Community to Artificial
Structures and Coral Transplants. Proceedings of the 11th International Coral Reef Symposium,
Ft. Lauderdale, Florida, 7-11 July 2008.

http://www.nova.edu/ncri/11licrs/proceedings/files/m24-07.pdf

Coastal/Marine>Coral Reefs>Japan

Long-term Effect of Coral Transplantation: Restoration Goals and the Choice of Species


http://www.globalcoral.org/WRR%20Goreau%20%26%20Hilbertz%202005.pdf�
http://www.nova.edu/ncri/11icrs/proceedings/files/m24-07.pdf�

The transplantation is an important method for the restoration of degraded ecosystem.
However, it is unclear how the choice of species and transplantation mode affects the
community dynamics during recovery from a disaster, particularly for long-lived organisms such
as corals. To address this issue, we study a population dynamic model of multiple species in
multiple habitats connected by larval dispersal. We first consider two species showing the
trade-off relationship between growth rate and mortality and examine three restoration goals
to evaluate the effectiveness of transplantation: (1) total coverage; (2) species diversity; (3)
spatial heterogeneity of species composition. In summary, these results indicate that both the
restoration goal and the transplanted species must be carefully selected before conducting
transplantation operations.

Implementing agencies, practitioners

Muko, S. and Y. lwasa (2011) Long-term Effect of Coral Transplantation: Restoration Goals and
the Choice of Species. Journal of Theoretical Biology 280(1): 127-138.

http://www.sciencedirect.com/science/article/pii/S0022519311002128

Coastal/Marine>Coral Reefs>Philippines
Successful Transplantation of a Fragmenting Coral, Montipora digitata, for Reef Rehabilitation

The scleractinian coral Montipora digitata (Acroporidae) is a common reef flat species that
thrives under high levels of light and water turbulence, and propagates successfully by natural
fragmentation. It was used for transplantation experiments in an attempt to restore a degraded
lagoon environment in the northwestern Philippines. Branches about 5 cm high from a natural
population in the lagoon were transplanted to dead coral outcrops or knolls in two locations
(Binlab and Malilnep-Ac) with different environmental characteristics. These results
demonstrate the potential of coral transplantation to initiate the establishment of natural
communities in degraded reef areas, a concern for coastal managers in developing countries.

Practitioners, implementing agencies

Gomez, E.D., H.T. Yap, P.C. Cabaitan and R.M. Dizon (2011) Successful Transplantation of a
Fragmenting Coral, Montipora digitata, for Reef Rehabilitation. Coastal Management 39(5):
556-574.

http://www.tandfonline.com/doi/abs/10.1080/08920753.2011.600240

Coral Reef Restoration (Bolinao, Philippines) in the Face of Frequent Natural Catastrophes


http://www.sciencedirect.com/science/article/pii/S0022519311002128�
http://www.tandfonline.com/doi/abs/10.1080/08920753.2011.600240�

This study analyzes the effects of these natural catastrophes on restoration efforts, and
presents the successes and failures of recently used restoration instruments. Our results show
that (1) in the nursery phase, consideration should be paid to depth-flexible constructions and
tenable species/genotypes prioritization and (2) for transplantation acts, site/species
deliberation, timing, and specific site selections should be taken into account. Only the
establishment of large-scale nurseries and large transplantation measures and the adapting of
restoration management to the frequently changing environment may forestall extensive reef
degradation due to the combination of continuous anthropogenic and worsening global
changes.

Implementing agencies, practitioners

Shaish, L., G. Levy, G. Katzir and B. Rinkevich (2010) Coral Reef Restoration (Bolinao, Philippines)
in the Face of Frequent Natural Catastrophes. Restoration Ecology 18: 285-299.

http://onlinelibrary.wiley.com/doi/10.1111/j.1526-100X.2009.00647.x/abstract

Coastal/Marine>Coral Reefs>USA
Artificial Reefs as a Restoration Tool for Alaska’s Coastal Waters

Currently, viable restoration options for mitigating habitat loss in Alaska’s coastal waters are
limited. At the same time, restoration methods applied in lower latitude marine habitats have
not been explored in sub-Arctic marine ecosystems. Testing the efficacy of potential restoration
tools in these ecosystems is necessary to determine effective enhancement and restoration
options for Alaska’s nearshore waters. Artificial reefs (AR) are commonly deployed in temperate
to tropical marine waters for the purpose of enhancing fish abundance, or restoring habitat
following the degradation or loss of natural structure to anthropogenic or acute natural events.

Implementing agencies, practitioners

Reynolds, B. (2007) Artificial reefs as a restoration tool for Alaska’s coastal waters. Final report
to U.S. Fish and Wildlife Service, Alaska Coastal Program. Prince William Sound Science Center,
Cordova.

http://digitalcorpora.org/corp/nps/files/govdocs1/173/173566.pdf

Coastal/Marine>Dunes

Are Coastal Dune Management Actions for Biodiversity Restoration and Conservation
Underpinned by Internationally Published Scientific Research?


http://onlinelibrary.wiley.com/doi/10.1111/j.1526-100X.2009.00647.x/abstract�
http://digitalcorpora.org/corp/nps/files/govdocs1/173/173566.pdf�

In this contribution, we review past and present, internationally published scientific research
and its most important consequences for nature management and the
conservation/restoration of biodiversity. Results are contrasted with contemporary
management practices in order to detect management shortcomings and fields where scientific
research needs to be extended and published in order to fine-tune often expensive and quite
radical irreversible management practices. In general, our mini-review stresses the need for
process-based research on a broad spatial scale and detailed research at a local scale for the
assessment of optimal nature management actions, especially in view of potential negative
feedback mechanisms.

Implementing agencies

Bonte, D. and M. Hoffmann (2005) Are Coastal Dune Management Actions for Biodiversity
Restoration and Conservation Underpinned by Internationally Published Scientific Research?
Pp. 165-178 in Herrier J.L., J. Mees, A. Salman, J. Seys, H. Van Nieuwenhuyse and |. Dobbelaere
(eds.) Proceedings ‘Dunes and Estuaries 2005’ — International Conference on Nature
Restoration Practices in European Coastal Habitats, Koksijde, Belgium, 19-23 September 2005,
VLIZ Special Publication 19.

http://www.vliz.be/imisdocs/publications/73783.pdf

Coastal/Marine>Dunes>Brazil

Restoration of a Restinga Sandy Coastal Plain in Brazil: Survival and Growth of Planted Woody
Species

Although trees and shrubs predominantly compose natural restinga vegetation, local
vegetation after impact was replaced by an exotic grass cover, which meant a drastic reduction
in species richness. Thus, in this experiment we removed the grass cover, introduced shrub and
tree species, and monitored survival and growth of 20 plants per species for 2 years. Despite
the adversities imposed by the nutrient-poor sandy soil, 70% of the species showed high
survival percentage and considerable growth. This report on restoration initiatives in the
restingas points out the viability of shrub and tree plantation following exotic grass removal as
a strategy to restore Brazilian coastal vegetation.

Practitioners, implementing agencies

Zamith, L.R. and F.R. Scarano (2006) Restoration of a Restinga Sandy Coastal Plain in Brazil:
Survival and Growth of Planted Woody Species. Restoration Ecology 14(1): 87-94.

http://www?2.ib.unicamp.br/profs/cjoly/CAMP0%2008/GRUPOS%2007/Zamith Scarano.pdf
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Coastal/Marine>Dunes>France
Sand Dune Restoration in North Brittany, France: A 10-Year Monitoring Study

Dunes, which account for 13% of the llle et Vilaine north Brittany coast, France, were degraded
by high tourist pressure, and they were restored from 1988 onward. Ten years after
commencing work an assessment of the restoration was made on three dunes: Les Chevrets,
L’Anse Du Guesclin, and Le Verger. Annual monitoring of the vegetation and dune morphology
provided an opportunity to study the restoration process. The variation in species richness and
floristic composition from one zone to another can be explained by abiotic factors such as
salinity and the accretion of sand. The restoration was satisfactory in terms of the
geomorphology. Marram grass is a good tool for restoring the topography, but it will take a very
long time to restore the conservation value of the dune.

Implementing agencies, practitioners

Roze, F. and S. Lemauviel (2004) Sand Dune Restoration in North Brittany, France: A 10-Year
Monitoring Study. Restoration Ecology 12(1): 29-35.

http://www.globalrestorationnetwork.org/uploads/files/CaseStudyAttachments/218 brittany-
dunes.pdf

Coastal/Marine>Dunes>Portugal
Learning with Nature: A Sand Dune System Case Study

In 2005, after balancing several alternatives, the Leirosa sand dunes were reconstructed with
layers of geotextiles filled with sand. Once the sand containers were in place, this protective
barrier was covered with sand and planted with A. arenaria, turning this area into an attractive
and safe coastal dune system. In March 2006, some problems occurred, probably caused by
poor sealing of the geotextiles layers, which led to parts of the three bottom layers breaking
open. To stabilize and reinforce the sand dune in this specific weakened area, we are currently
analysing the use of geotextile tubes. The attempts to promote the sustainable rehabilitation of
a dune system and the implied problems related to its location on a particularly harsh Atlantic
coast are discussed in the paper.

Implementing agencies, practitioners

Schreck Reis, C., J. Antunes do Carmo and H. Freitas (2008) Learning with Nature: A Sand Dune
System Case Study (Portugal). Journal of Coastal Research 24(6): 1506-1515.

http://www.jcronline.org/doi/abs/10.2112/07-0858.1
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Coastal/Marine>Dunes>South Africa
Landscape Composition Influences the Restoration of Subtropical Coastal Dune Forest

Successional processes should increase habitat complexity, and increase resources available for
forest-associated species. However, according to the theory of Island Biogeography, the size,
amount of edge, and isolation of a habitat patch will influence the probability of successful
colonization. If this is true for restoring patches of coastal dune forest, then restoration
managers need to mitigate for spatial characteristics. We used patch occupancy models to
assess correlations between the probability of forest birds and trees being present in a patch
and patch characteristics that measured age, area, isolation, and the amount of edge.

Implementing agencies, practitioners

Grainger, M.J., R.J. van Aarde and T.D. Wassenaar (2011) Landscape Composition Influences the
Restoration of Subtropical Coastal Dune Forest. Restoration Ecology 19 (101): 111-120.

http://www.ceru.up.ac.za/downloads/landscape composition influences.pdf

An Evaluation of Habitat Rehabilitation on Coastal Dune Forests in Northern KwaZulu-Natal,
South Africa

The rehabilitation program conducted by Richards Bay Minerals (RBM) of areas exposed to
opencast surface mining of sand dunes north of Richards Bay (28°43'S, 32°12'E) on the coast of
northern KwaZulu-Natal Province commenced 16 years before this study and has resulted in
the development of a series of known-aged stands of vegetation. By assuming that these
spatially separated stands develop along a similar pathway over time, instantaneous sampling
should reveal successional or other changes usually associated with aging and should provide
an opportunity to evaluate the success of rehabilitation.

Implementing agencies, practitioners

van Aarde, R. J., S.M. Ferreira, J.J. Kritzinger, P.J. van Dyk, M. Vogt and T.D. Wassenaar (1996)
An Evaluation of Habitat Rehabilitation on Coastal Dune Forests in Northern KwaZulu-Natal,
South Africa. Restoration Ecology 4: 334-345.

http://www.ceru.up.ac.za/downloads/An evaluation of habitat rehabilitation.pdf

http://www.ceru.up.ac.za/downloads/On the rehabilitation of the coastal.pdf

Coastal/Marine>Dunes>South Korea

Ecological Restoration of Coastal Sand Dunes in South Korea


http://www.ceru.up.ac.za/downloads/landscape_composition_influences.pdf�
http://www.ceru.up.ac.za/downloads/An_evaluation_of_habitat_rehabilitation.pdf�
http://www.ceru.up.ac.za/downloads/On_the_rehabilitation_of_the_coastal.pdf�

Shinduri is considered as representative Korean natural sand dune ecosystem because of
undisturbed status composed of primary dune including foredune and slack, and secondary
dune and higher species richness than the other sand dunes. Therefore, other disturbed sand
dunes should be restored following Shinduri sand dune structure and vegetation composition.
The restoration options for sand dune areas in South Korea are as follows: the restoration of
other sand dune areas toward the condition of Shinduri sand dune, introduction plant species
of Shinduri sand dune into other sand dune areas, prohibition of artificial building and exotic
soils, and conservation of sand dune surrounding areas.

Implementing agencies

Kim, K.D. and K. Ewing (2006) Ecological Restoration of Coastal Sand Dunes in South Korea.
Journal of Coastal Research SI 39: 1259-1262.

http://siaiacad09.univali.br/ics2004/arquivos/263 kim.pdf

Coastal/Marine>Dunes>Spain
Restoration of Isolated and Small Coastal Sand Dunes on the Rocky Coast of Northern Spain

This study shows the results of a program that monitored the process of natural colonization of
plant species in the restored dune over a period of seven years, until the loss of the dune by the
action of storms in 2008. The results show that the vegetation dynamics in the restored dune
followed a process of primary succession, with a progressive increase in species number,
coverage and heterogeneity. The establishment of species was driven by the strong
environmental gradient present perpendicular to the coastline. The results indicate that natural
colonization in this coastal sector is now possible due to the large number of dune species
present, and in spite of the isolation of the restored dune system and the loss and
fragmentation of the dune habitats in the region.

Practitioners, implementing agencies

Gallego-Fernandez, J.B., I.A. Sanchez and C. Ley (2011) Restoration of Isolated and Small Coastal
Sand Dunes on the Rocky Coast of Northern Spain. Ecological Engineering 37(11): 1822-1832.

http://www.sciencedirect.com/science/article/pii/S0925857411002047

Coastal/Marine>Dunes>UK

Can Soil Seed Banks Contribute to the Restoration of Dune Slacks under Conservation
Management?


http://siaiacad09.univali.br/ics2004/arquivos/263_kim.pdf�
http://www.sciencedirect.com/science/article/pii/S0925857411002047�

Does the soil seed bank resemble the former early successional stages of a dune slack system
more than the established later successional vegetation? Does it have the potential to
contribute to the conservation of a highly endangered habitat? The soil seed bank can be
expected to contribute to vegetation change after disturbance. Stimulation of germination from
the seed bank through management may contribute to the conservation of both characteristic
and threatened species typical of dune slacks.

Practitioners, implementing agencies

Plassmann, K., N. Brown, M.L.M. Jones and G. Edwards-Jones (2009) Can soil seed banks
contribute to the restoration of dune slacks under conservation management? Applied
Vegetation Science 12: 199-210.

http://onlinelibrary.wiley.com/doi/10.1111/j.1654-109X.2009.01014.x/abstract

Coastal/Marine>Dunes>USA
Sand Barrens Habitat Management: A Toolbox for Managers

This document presents a management toolbox for the application of disturbances to restore
and manage rare sand barrens habitats. Although rare sand barrens communities are the focus
of this report, the restoration and maintenance of sand barrens habitats may be similar to
those found in other rare barrens types or managed habitats in general (e.g. old field
maintenance). Described in this toolbox are the practical issues involving the use of prescribed
fire (Section 4), prescribed grazing (Section 5), mowing (Section 6), clearing (Section 7), and
herbicides (Section 8) to restore and maintain various habitats. In Section 9, using Martha’s
Vineyard as a case study, these methods are tied together, looking at ways to use the tools
holistically to achieve habitat management objectives

Practitioners, implementing agencies

Raleigh, L., J. Capece and A. Berry (2003) Sand Barrens Habitat Management: A Toolbox for
Managers. The Trustees of Reservations, Islands Regional Office, Vineyard Haven.

http://www.thetrustees.org/assets/documents/what-we-care-about/Toolbox.pdf

Sargassum as a Natural Solution to Enhance Dune Plant Growth

In this study, we used greenhouse studies to test the hypothesis that the addition of sargassum
can increase soil nutrients and produce increased growth in dune plants. We also conducted an
analysis of the nutrients in the sargassum to determine the mechanisms responsible for any
growth enhancement. Panicum amarum showed significant enhancement of growth with the
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addition of sargassum, and while Helianthus debilis, Ipomoea stolonifera, Sporobolus virginicus,
and Uniola paniculata responded slightly differently to the specific treatments, none were
impaired by the addition of sargassum. In general, plants seemed to respond well to unwashed
sargassum and multiple additions of sargassum, indicating that plants may have adapted to
capitalize on the subsidy in its natural state directly from the ocean. For coastal managers, the
use of sargassum as a fertilizer could be a positive, natural, and efficient method of dealing with
the accumulation of wrack on the beach.

Implementing agencies, practitioners, policymakers

Williams, A. and R. Feagin (2010) Sargassum as a Natural Solution to Enhance Dune Plant
Growth. Environmental Management 46: 738-747.

http://www.springerlink.com/content/6g2044r4t270378j/

The Effects of Organic Amendments on the Restoration of a Disturbed Coastal Sage Scrub
Habitat

The effectiveness of organic mulch as a simple means of enhancing the restoration of disturbed
lands by providing a competitive edge to native perennials, such as Artemisia californica
(California sagebrush), over exotic annuals, such as Avena fatua (wild oat), was studied by
investigating the effect of organic amendments on microbial activity and nitrogen
immobilization through both soil analysis and aboveground plant growth. The addition of
organic amendment resulted in an increase in microbial activity, a parallel increase in nitrogen
immobilization, and no significant differences in total soil nitrogen. When the availability of
nitrogen was reduced through increased immobilization, amended plots established an
environment more conducive to native perennial shrubs, allowing them to out compete exotic
annuals for water and nutrients. This simple procedure could have major implications for
enhancing the restoration of disturbed lands.

Practitioners

Zink, T.A. and M.F. Allen (1998) The Effects of Organic Amendments on the Restoration of a
Disturbed Coastal Sage Scrub Habitat. Restoration Ecology 6: 52-58.

http://onlinelibrary.wiley.com/d0i/10.1046/j.1526-100x.1998.00617.x/abstract

Restoring Arthropod Communities in Coastal Sage Scrub

Coastal sage scrub in California and northern Baja California has been severely affected by
urban expansion and is, in places, badly in need of restoration. We measured arthropod
abundance and diversity on one of its primary components, the native shrub Artemisia
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californica (Asteraceae; California sage), to evaluate whether arthropod communities had
become reestablished after a restoration attempt. We suggest that small-scale restoration
attempts can be successful at restoring basic elements of surrounding biodiversity. They do
create a different community, however, both taxonomically and functionally, and are at least
initially less able to support rare species.

Practitioners

Burger, J.C., R.A. Redak, E.B. Allen, J.T. Rotenberry and M.F. Allen (2003) Restoring Arthropod
Communities in Coastal Sage Scrub. Conservation Biology 17(2): 460-467.

ftp://roswell.sdsu.edu/pub/IEMM/CSS/Other%20papers/BurgerEtA 2003.pdf

The Roles of Exotic Grasses and Forbs when Restoring Native Species to Highly Invaded
Southern California Annual Grassland

A 3-year experiment in southern California coastal sage scrub (CSS) now dominated by exotic
grasses was done to investigate the influence of both exotic grasses (mainly Bromus spp.) and
exotic forbs (mainly Erodium spp.) on a restoration seeding (9 species, including grasses, forbs,
and shrubs). Experimental plots were weeded to remove one, both, or neither group of exotic
species and seeded at a high rate with a mix of native species. Abundance of all species varied
with precipitation levels, but seeded species established best when both groups of exotic
species were removed. The removal of exotic grasses resulted in an increase in exotic and
native forb cover, while removal of exotic forbs led to an increase in exotic grass cover and, at
least in one year, a decrease in native forb cover. Therefore, management of CSS and exotic
grassland in southern California and similar areas must consider control of both exotic grasses
and forbs when restoration is attempted.

Practitioners

Cox, R.D. and E.B. Allen (2011) The Roles of Exotic Grasses and Forbs when Restoring Native
Species to Highly Invaded Southern California Annual Grassland. Plant Ecology 212(10): 1699-
1707.

http://www.springerlink.com/content/v7h1303226668189/

Yellow Bush Lupine Invasion in Northern California Coastal Dunes: Ecological Impacts and
Manual Restoration Techniques

We studied the ecological effects of the invasion of coastal dunes by Lupinus arboreus (yellow
bush lupine), an introduced species, and used the results to develop manual restoration
techniques on the North Spit of Humboldt Bay. Vegetation and soil data were collected in five
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vegetation types representing points along a continuum of bush lupine's invasive influence. We
collected data on the number and size of shrubs, vegetation cover, and soil nutrients. One set
of plots was subjected to two restoration treatments: removal of lupine shrubs only, or removal
of all nonnative vegetation and removal of litter and duff. Treatments were repeated annually
for four years, and emerging lupine seedlings were monitored for three years. Prior to
treatment, ammonium and nitrate were found to increase along the lupine continuum, but
organic matter decreased at the extreme lupine end. Yellow bush lupine was not the most
significant variable affecting variation in soil nutrients.

Practitioners

Pickart, A.J., L.M. Miller and T.E. Duebendorfer (1998) Yellow Bush Lupine Invasion in Northern
California Coastal Dunes: Ecological Impacts and Manual Restoration Techniques. Restoration
Ecology 6: 59-68.

http://onlinelibrary.wiley.com/d0i/10.1046/j.1526-100x.1998.00618.x/abstract

Restoring the Grasslands of Northern California’s Coastal Dunes

Today dune restoration projects take place all along our coast, some with the goal of restoring
native foredune grassland. At the Lanphere Dunes, areas once covered with monotypic stands
of European beachgrass now boast mixed stands of native grasses and brilliant wildflowers.

Implementing agencies, practitioners

Pickart, A.J. (2008) Restoring the Grasslands of Northern California’s Coastal Dunes. California
Native Grasslands Association.

http://www.fws.gov/humboldtbay/pdfs/grasslandsarticle.pdf

Coastal/Marine>Estuaries
Ecological Restoration and Estuarine Management: Placing People in the Coastal Landscape

If we are to avoid the harsh lessons of the utilization of terrestrial resources, scientists,
practitioners and coastal managers will have to find a middle ground between continued
economic growth and preservation/conservation of coastal resources. Success will require
broad acceptance that humans are as coastally dependent as any part of the biota, and that
future plans for managing, restoring and/or rehabilitating estuarine ecosystems must recognize
that humans occupy the highest level of the ecological—cultural landscape.

Practitioners, implementing agencies, policymakers
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Weinstein, M.P. (2007) Ecological Restoration and Estuarine Management: Placing People in the
Coastal Landscape. Journal of Applied Ecology 45(1): 296-304.

http://www.monmouth.edu/uploadedFiles/Resources/Urban Coast Institute/JofAppliedEcolog

yWeinstein.pdf

Coastal/Marine>Estuaries>Australia
Community Estuarine Monitoring Manual

This manual presents an estuarine monitoring framework that is suitable for use by a wide
range of community groups including a range of activities that these groups may wish to
explore.

Implementing agencies, practitioners
South Australia Environment Protection Agency

http://www.epa.sa.gov.au/xstd files/Water/Report/cemm a.pdf

Coastal/Marine>Estuaries>China

Habitat Management and Maintenance in a Restored Coastal Wertland: The Maipo Nature
Reserve, Hong Kong Special Administrative Region, China

This case study demonstrates sustainable coastal aquaculture techniques, and how wetland
habitats can be created and maintained to achieve specific conservation goals, with the
ecological value of a reserve balanced by the need for public access.

Practitioners, implementing agencies
English, Chinese

Cui, L.J. and S.L. Ai (eds.) (2006) Pp. 204-213 in The Wetland Restoration Handbook: Guiding
Principles and Case Studies. China Architecture and Building Press, Beijng.

http://ed.edaw.com/eNewsData/articleDocuments/75332 Wetland%20Handbook%20Launch
%20Announcement-eng.PDF

Coastal/Marine>Estuaries>Europe
A New Technique for Tidal Habitat Restoration: Evaluation of its Hydrological Potentials

The inability to create an adequate tidal regime in embanked areas is a major problem for
restoring estuarine habitats. The controlled reduced tide system (CRT) was previously
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hypothesized to overcome this constraint. As part of an estuarine management plan which
combines flood protection and tidal habitat restoration, the first CRT system was implemented
in the freshwater zone of the Schelde estuary (Belgium). Based on four years of high-frequency
monitoring on the first CRT and the adjacent estuary, this study demonstrates the hydrological
functionality of CRT.

Practitioners, implementing agencies

Beauchard, 0., S. Jacobs, T.J.S. Cox, T. Maris, D. Vrebos, A. Van Braeckel and P. Meire (2011) A
New Technique for Tidal Habitat Restoration: Evaluation of its Hydrological Potentials.
Ecological Engineering 37(11): 1849-1858.

http://www.sciencedirect.com/science/article/pii/S0925857411001972

Ecological Rehabilitation of the Schelde Estuary (The Netherlands—Belgium; Northwest
Europe): Linking Ecology, Safety Against Floods, and Accessibility for Port Development

This study focuses on the ecological rehabilitation of the estuary and the creation of sustainable
nature, seeking possible alliances with security measures against floods, navigation requisites
for port activities, and enhancement of the estuary's educational and recreational values. The
estuary and its valley were subdivided into ecologically relevant zones. Key parameters were
identified, and a conceptual rehabilitation model was developed, based on a problem analysis.
Goals were set in a semi-quantified way for most attributes of the estuarine functioning and
prioritized for each zone. Rehabilitation measures with maximal contribution to the priority
goals were identified for each zone. Spatial analysis of the study area indicated optimal areas
for the implementation of these measures. To exemplify the array of possibilities on an
ecosystem level, two different rehabilitation plans were proposed, each from a different
approach. The potential contribution to the rehabilitation of the estuary was compared for
both alternatives.

Policymakers, implementing agencies

Van den Bergh, E., S. Van Damme, J. Graveland, D. De Jong, |. Baten and P. Meire (2005)
Ecological Rehabilitation of the Schelde Estuary (The Netherlands—Belgium; Northwest Europe):
Linking Ecology, Safety Against Floods, and Accessibility for Port Development. Restoration
Ecology 13: 204-214.

http://onlinelibrary.wiley.com/doi/10.1111/j.1526-100X.2005.00025.x/abstract

Coastal/Marine>Estuaries>USA
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Species-rich Plantings Increase Biomass and Nitrogen accumulation in a Wetland Restoration
Experiment

Our test of the hypothesis that biomass and nitrogen would increase with more species-rich
plantings simultaneously vegetated a salt marsh restoration site and demonstrated that on
average, randomly chosen, 6-species plantings accumulated more biomass and nitrogen than
the mean for 0- and 1-species assemblages, with the mean for 3-species assemblages being
intermediate. Thus, ecosystem function, as measured by biomass and N accumulation,
increased with species richness regardless of dominance by the highly productive Sv. We
conclude that manipulating the richness and composition of plantings offers ecosystem
restorationists an effective tool for accelerating the rate of functional development.

Practitioners, implementing agencies

Callaway, J.C., G. Sullivan and J.B. Zedler (2003) Species-rich Plantings Increase Biomass and
Nitrogen accumulation in a Wetland Restoration Experiment. Ecological Applications 13: 1626-
1639.

http://www.esajournals.org/doi/abs/10.1890/02-5144

Fish Community Responses to Ecosystem Stressors in Coastal Estuarine Wetlands: A
Functional Basis for Wetlands Management and Restoration

Functional responses of estuarine fish species to environmental perturbations such as wetland
impoundment, changes in water quality, and sediment accretion are investigated. The study
focuses on the feeding, growth and habitat use by California killifish (Fundulus parvipinnis),
topsmelt (Antherinops affinis), and juvenile California halibut (Paralichthys californicus) in
impacted coastal wetlands to provide an ecological basis for guidance on the management and
restoration of these ecosystems.

Practitioners, implementing agencies

Madon, S.P. (2008) Fish Community Responses to Ecosystem Stressors in Coastal Estuarine
Wetlands: A Functional Basis for Wetlands Management and Restoration. Wetlands Ecology
and Management 16(3): 219-236.

http://www.springerlink.com/content/u6138315003hg62l/

Living Shoreline Design Guidelines for Shore Protection in Virginia’s Estuarine Environments

These guidelines are meant to address the need to educate consultants, contractors, and other
professionals in the use of living shoreline strategies. It provides the necessary information to
determine where they are appropriate and what is involved in their design and construction.
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The guidelines focus on the use of created marsh fringes but also touch on the use of beaches
for shore protection. The guidelines were created for the Virginia portion of the Chesapeake
Bay estuarine system but may be applicable to other similar estuarine environments. These
references and tools are for guidance only and should not replace professional judgments made
at specific sites by qualified individuals.

Policymakers, implementing agencies, practitioners

Hardaway, Jr., C.S., D.A. Milligan and K. Duhring (2010) Living Shoreline Design Guidelines for
Shore Protection in Virginia’s Estuarine Environments. Special Report in Applied Marine Science
and Ocean Engineering No. 421, Center for Coastal Resources Management, Virginia Institute of
Marine Science, College of William & Mary, Gloucester Point.

http://web.vims.edu/physical/research/shoreline/docs/LS Design final v1.2.pdf

http://www.cbf.org/Document.Doc?id=60

Coastal/Marine>Mangroves
Ecological Engineering for Successful Management and Restoration of Mangrove Forests

Great potential exists to reverse the loss of mangrove forests worldwide through the
application of basic principles of ecological restoration using ecological engineering approaches,
including careful cost evaluations prior to design and construction. Previous documented
attempts to restore mangroves, where successful, have largely concentrated on creation of
plantations of mangroves consisting of just a few species, and targeted for harvesting as wood
products, or temporarily used to collect eroded soil and raise intertidal areas to usable
terrestrial agricultural uses. | document here the importance of assessing the existing hydrology
of natural extant mangrove ecosystems, and applying this knowledge to first protect existing
mangroves, and second to achieve successful and cost-effective ecological restoration, if
needed.

Implementing agencies, practitioners

Lewis IlIl, R.R. (2005) Ecological engineering for successful management and restoration of
mangrove forests. Ecological Engineering 24: 403—418.

http://www.mangroverestoration.com/Ecol Eng Mangrove Rest Lewis 2005.pdf

Mangrove Restoration: A Potential Tool for Coastal Management in Tropical Developing
Countries
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Past mangrove restoration projects in developing countries have focused only on methods of
re-establishing trees, with little attention given to assessing whether ecosystem function is
restored. However, the goal of mangrove restoration projects should be to actively promote a
return to the natural assemblage structure and function (within the bounds of natural variation)
that is self-sustaining. This goal requires: (i) identifying the natural state, including key
organisms in maintaining the physical substratum, community structure and food webs
maintaining fish stocks; (ii) developing biotechnology for restoring key organisms; and (iii)
assessing the long-term success of the project. As restoration promises to be an important tool
for maintaining coastal ecosystem health in developing countries, priority should be given to
incorporating restoration projects and their evaluation into coastal management plans.

Policymakers, implementing agencies

Kaly, U.L. and G.P. Jones (1998) Mangrove Restoration: A Potential Tool for Coastal
Management in Tropical Developing Countries. Ambio 27(8): 656-661.

http://www.jstor.org/discover/10.2307/4314812?uid=3739256&uid=2134&uid=2&uid=70&uid
=4&sid=55992928733

Functionality of Restored Mangroves: A Review

Widespread mangrove degradation coupled with the increasing awareness of the importance
of these coastal forests have spurred many attempts to restore mangroves but without
concomitant assessment of recovery (or otherwise) at the ecosystem level in many areas. This
paper reviews literature on the recovery of restored mangrove ecosystems using relevant
functional indicators. The paper finally recommends various mangrove restoration pathways in
a functional framework dependent on site conditions and emphasizes community involvement
and ecosystem level monitoring as integral components of restoration projects.

Practitioners, implementing agencies, indigenous and local communities

Bosire, J.0., F. Dahdouh-Guebas, M. Walton, B.l. Crona, R.R. Lewis Ill, C. Field, J.G. Kairo and N.
Koedam (2008) Functionality of Restored Mangroves: A Review. Aquatic Botany 89: 251-259.

http://www.vliz.be/imisdocs/publications/146393.pdf

Plant Growth-Promoting Bacteria: A Potential Tool for Arid Mangrove Reforestation

The highly productive and diverse microbial community living in tropical and subtropical
mangrove ecosystems continuously transforms dead vegetation into sources of nitrogen,
phosphorus, and other nutrients that can later be used by the plants. In turn, plant-root
exudates serve as a food source for the microorganisms living in the ecosystem, with other
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plant material serving a similar role for larger organisms, such as crabs and detritus feeding fish.
This speculative synthesis of recent work on growth-promoting bacteria proposes that
mangrove rhizosphere bacteria be used as a tool to enhance reforestation with mangrove
seedlings. This can be done by inoculating seedlings with plant growth-promoting bacteria
participating in one or more of the microbial cycles of the ecosystem.

Practitioners

Bashan, Y. and G. Holguin (2002) Plant Growth-Promoting Bacteria: A Potential Tool for Arid
Mangrove Reforestation. Trees 16:159-166.

http://bashanfoundation.org/gmaweb/pdfs/plantgrowth.pdf

Bioremediation of Mangroves Impacted by Petroleum

This review will present the state of the art of bioremediation in oil-contaminated mangroves,
new data about the use of different mangrove microcosms with and without tide simulation,
the main factors that influence the success of bioremediation in mangroves and new prospects
for the use of molecular tools to monitor the bioremediation process. We believe that in some
environments, such as mangroves, bioremediation may be the most appropriate approach for
cleanup. Because of the peculiarities and heterogeneity of these environments, which hinder
the use of other physical and chemical analyses, we suggest that measuring plant recuperation
should be considered with reduction in polycyclic aromatic hydrocarbons (PAHs). This is a
crucial discussion because these key marine environments are threatened with worldwide
disappearance. We highlight the need for and suggest new ways to conserve, protect and
restore these environments.

Practitioners

Santos, H.F., F.L. Carmo, J.E.S. Paes, A.S. Rosado and R.S. Peixoto (2011) Bioremediation of
Mangroves Impacted by Petroleum. Water, Air, & Soil Pollution 216(1-4): 329-350.

http://www.springerlink.com/content/98k6064pv2345512/

Are All Intertidal Wetlands Naturally Created Equal? Bottlenecks, Thresholds and Knowledge
Gaps to Mangrove and Saltmarsh Ecosystems

Intertidal wetlands such as saltmarshes and mangroves provide numerous important ecological
functions, though they are in rapid and global decline. To better conserve and restore these
wetland ecosystems, we need an understanding of the fundamental natural bottlenecks and
thresholds to their establishment and long-term ecological maintenance. Despite inhabiting
similar intertidal positions, the biological traits of these systems differ markedly in structure,
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phenology, life history, phylogeny and dispersal, suggesting large differences in biophysical
interactions. By providing the first systematic comparison between saltmarshes and mangroves,
we unravel how the interplay between species-specific life-history traits, biophysical
interactions and biogeomorphological feedback processes determine where, when and what
wetland can establish, the thresholds to long-term ecosystem stability, and constraints to
genetic connectivity between intertidal wetland populations at the landscape level. To
understand these process interactions, research into the constraints to wetland development,
and biological adaptations to overcome these critical bottlenecks and thresholds requires a
truly interdisciplinary approach.

Practitioners

Friess, D.A., K.W. Krauss, E.M. Horstman, T. Balke, T.J. Bouma, D. Galli and E.L. Webb (2012) Are
All Intertidal Wetlands Naturally Created Equal? Bottlenecks, Thresholds and Knowledge Gaps
to Mangrove and Saltmarsh Ecosystems. Biology Review 87(2): 346-366.

http://onlinelibrary.wiley.com/doi/10.1111/j.1469-185X.2011.00198.x/abstract

Coastal/Marine>Mangroves>Africa

Restoration and Management of Mangrove Systems: A Lesson for and from the East African
Region

This paper outlines the activities of mangrove restoration and management around the world
with particular emphasis on Eastern Africa. As noted here, extensive research has been carried
out on the ecology, structure and functioning of the mangrove ecosystem. However, the
findings have not been interpreted in a management framework, thus mangrove forests around
the world continue to be over-exploited, converted to aquaculture ponds, and polluted. We
strongly argue that links between research and sustainable management of mangrove
ecosystems should be established.

Implementing agencies, policymakers

Kairo, J.G., F. Dahdouh-Guebas, J. Bosire and N. Koedam (2001) Restoration and Management
of Mangrove Systems: A Lesson for and from the East African Region. South African Journal of
Botany 67: 383-389.

http://www.vliz.be/imisdocs/publications/97846.pdf

Coastal/Marine>Mangroves>Asia-Pacific

Waves of Hope
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The workshop brought together 15 national representatives from seven countriesl (India,
Indonesia, Malaysia, Maldives, Myanmar, Sri Lanka, and Thailand) affected by the 26 December
2004 tsunami in Asia. They were joined by about 30 representatives from international and
regional organizations. The workshop provided participants the opportunity to share
information, collectively assess initial findings related to rehabilitation needs and opportunities,
share plans and proposals for future rehabilitation work and develop mechanisms for
collaboration and joint activities.

Policymakers, implementing agencies

FAO (2005) Waves of Hope. Report of the Regional Coordination Workshop on Rehabilitation of
Tsunami-affected Forest Ecosystems: Strategies and New Directions. RAP Publication - 2005/07.
Rome: FAOQ.

ftp://ftp.fao.org/docrep/fao/008/ae547e/ae547e00.pdf

Guidelines for the Rehabilitation of Mangroves and other Coastal Forests damaged by
Tsunamis and other Natural Hazards in the Asia-Pacific Region

The Proceedings are a compendium of two meetings organised by ISME and ITTO in
collaboration with a number of institutions in the host countries. This publication represents
one of the outputs of the ISME/ITTO Pre-Project PPD 134/07 Rev. 1 (F) on Guidelines for the
Restoration of Mangroves and other Coastal Forests damaged by Tsunamis and other Natural
Hazards in the Asia-Pacific Region..

Policymakers, implementing agencies

Chan, H.T and J.E. Ong (eds.) (2008) Proceedings of the meeting and workshop on Guidelines
for the Rehabilitation of Mangroves and other Coastal Forests damaged by Tsunamis and other
Natural Hazards in the Asia-Pacific Region. ITTO/ISME PPD 134/07 Rev. 1 (F) Meeting: Okinawa,
Japan, 15-16 June 2007, Workshop: Bangkok, Thailand, 23 August 2008

http://www.glomis.com/Proceedings No5-2.pdf

A Unified Framework for the Restoration of Southeast Asian Mangroves: Bridging Ecology,
Society and Economics

The effect of intensive human intervention, poor socio-economic conditions and little
knowledge on mangrove ecology pose enormous challenges for mangrove restoration in
Southeast Asia. We present a framework for tropical mangrove restoration. Our proposed
restoration framework addresses the ecology, economy and social issues simultaneously by
considering the causes of mangrove degradation. We provide a step by step guideline for its
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restoration. We argue that although, ecological issues are of prime importance, economic and
social issues must be considered in the restoration plan in order for it to be successful.

Implementing agencies, practitioners, indigenous and local communities, policymakers

Biswas, S.R., A.U. Mallik, J.K. Choudhury and A. Nishat (2009) A unified framework for the
restoration of Southeast Asian mangroves-bridging ecology, society and economics. Wetlands
Ecology and Management 17: 365-383.

http://www.mangroverestoration.com/pdfs/Biswas%20et%20al%202009.pdf

Efficacy of Alternative Low-cost Approaches to Mangrove Restoration, American Samoa

Three mangrove restoration methods were tested at Nu’uuli, Tutuila Island, American Samoa.
Since clearing 27 years ago converted the mangrove into a mudflat, the ecosystem was
sufficiently altered that it could not self-correct; the ecosystem showed no natural regrowth
despite an ample supply of propagules. While several years of monitoring may ultimately be
required to determine the project’s success, and several decades could be required to fully
return the full suite of functions, the project’s low-cost, nontechnical restoration techniques,
using readily available materials, have proven to be modestly successful, with 38% sapling
survival after six months.

Implementing agencies, practitioners

Gilman, E. and J. Ellison (2007) Efficacy of Alternative Low-cost Approaches to Mangrove
Restoration, American Samoa. Estuaries and Coasts 30(4): 641-651.

http://www.botany.hawaii.edu/basch/uhnpscesu/pdfs/sam/Gilman2007aAS.pdf

Coastal/Marine>Mangroves>Caribbean

Ecology of Mangrove Growth and Recovery in the Lesser Antilles: State of Knowledge and
Basis for Restoration Projects

Whereas the increasing knowledge on tropical coastal wetlands highlights the ecological and
economical importance of such ecosystems, anthropogenic activities within the coastal zone
have caused substantial, irreversible losses of mangrove areas in the Lesser Antilles during the
last decades. Such a paradox gives strength to compensatory policy efforts toward mangrove
restoration. We review the available knowledge on the ecology of mangrove growth and
recovery in the Lesser Antilles as a contribution to possible restoration projects in such islands.
From these results we attempt to answer the questions when, where, how to plant mangroves,
and what species to use.
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Implementing agencies, practitioners

Imbert, D., A. Rousteau and P. Scherrer (2000) Ecology of Mangrove Growth and Recovery in
the Lesser Antilles: State of Knowledge and Basis for Restoration Projects. Restoration Ecology
8:230-236.

http://onlinelibrary.wiley.com/doi/10.1046/j.1526-100x.2000.80034.x/full

Demonstration of a New Technology for Restoration of Red Mangrove (Rhizophora mangle)
in High-Energy Environments

We present here the initial field results from a pilot test of a new technique for the restoration
of R. mangle in high-energy environments, using anchored armored concrete cultivator pots to
stabilize the juvenile mangrove until it can establish a network of buttress roots. Mangroves
were reared in a nursery for 15 months before transplantation to fully and partially exposed
field sites. Mangroves transplanted in this way on Grand Cayman Island were able to survive
two direct hurricane hits shortly after transplantation during the hurricane season of 2008, with
survival rates ranging from 42% to 73% depending on the exposure of the site. We discuss the
implications of these results and a proposed revision to our technique, which we hope will
eliminate the work-intensive and costly nursery phase while also facilitating higher survival
rates by minimizing washout, which was a key source of mortality, accounting for 20%-50% of
mortalities, depending on site.

Implementing agencies, practitioners

Krumholz, J. and C. Jadot (2009) Demonstration of a New Technology for Restoration of Red
Mangrove (Rhizophora mangle) in High-Energy Environments. Marine Technology Society
Journal 1: s64-s72.

http://www.ci.uri.edu/ciip/Publications/KrumholzJadot2009.pdf

Coastal/Marine>Mangroves>China
Mangrove Wetlands Restoration at Luoyang River, Huian Country, Fujian Province, China

The restoration of the mangrove wetlands at Luoyang River started in 2001 at the discretion of
Huian County Forestry Bureau. In order to recovery mangrove area, mangrove foresting species
and site were selected, the method of filling bare areas with new mangrove shoots and then
expand the mangrove area outwards was employed.

Practitioners, implementing agencies

English, Chinese
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Cui, L.J. and S.L. Ai (eds.) (2006) Pp. 198-203 in The Wetland Restoration Handbook: Guiding
Principles and Case Studies. China Architecture and Building Press, Beijng.

http://ed.edaw.com/eNewsData/articleDocuments/75332 Wetland%20Handbook%20Launch
%20Announcement-eng.PDF

Coastal/Marine>Mangroves>Colombia
Reasons for Reforestation Success and Failure with Three Mangrove Species in Colombia

The experiments with Avicennia germinans, Laguncularia racemosa, and Rhizophora mangle
showed that the reforestation success depends mainly on site selection and preparation.
Generally, all species developed best at sites with low salinities and a water level near the soil
surface. Highest mortalities were found in set propagules and seedlings of L. racemosa and A.
germinans, whereas the best survival rates occurred in R. mangle propagules as well as in L.
racemosa saplings. Growth rates, especially of L. racemosa, were extremely high when the
ecological factors were favourable, and flowering set in early.

Practitioners, implementing agencies

Elster, C. (2000) Reasons for Reforestation Success and Failure with Three Mangrove Species in
Colombia. Forest Ecology and Management 131(1-3): 201-214.

http://www.sciencedirect.com/science/article/pii/S0378112799002145

Coastal/Marine>Mangroves>India
Manual on Mangrove Nursery Raising Techniques

The techniques for mangrove nursery design, establishment and operation, and the use of
nursery stock for mangrove restoration, which are described in this manual will help in raising
mangrove nurseries and in the restoration of degraded mangroves, involving local
communities.

Practitioners

Ravishankar, T. and R. Ramasubramanian (2004) Manual on mangrove nursery techniques. M.S.
Swaminathan Research Foundation, Chennai.

http://info.frim.gov.my/cfdocs/tsonami2/Ravishankar,%20T.%20and%20R.%20Ramasubramani
an.%202004.Mangrove%20Nursery%20Manual.pdf

Impact of Eco-Restoration on the Biodiversity of Sundarbans Mangrove Ecosystem, India
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A comprehensive study on biodiversity and environmental characteristics of three different
selected study sites located on different estuarine networks viz. Matla, Saptamukhi, and
Hooghly on eastern, central, and western regions, having different environmental features of
Sundarbans Mangrove Ecosystem, India, a World Heritage Site, was conducted through six
seasons of consecutive 2 years. The different sites understudy have shown variable species
composition. Special emphasis was made to record the population structure of benthic fauna,
which exhibited maximum density during pre-monsoon followed by monsoon and post-
monsoon.

Practitioners, implementing agencies

Chakraborty, S. K., S. Giri, G. Chakravarty and N. Bhattacharya (2009) Impact of Eco-restoration
on the Biodiversity of Sundarbans Mangrove Ecosystem, India. Water, Air, & Soil Pollution 9(3-
4): 303-320.

http://www.springerlink.com/content/7181700h76u04622/

Mangrove Forest Restoration in Andhra Pradesh, India

This publication reflects the process and results of restoration activities carried out over seven
years by the project Coastal Wetlands: Mangrove Conservation and Management,
implemented in Godavari and Krishna wetlands by MSSRF with its field centre at Kakinada.
Hence it will be necessary to make modifications as per the site conditions, mangrove
ecosystem, tidal amplitude and topography of the area chosen for restoration. This publication
is meant for foresters, field technicians, researchers and others interested in restoration of
degraded mangroves.

Practitioners, implementing agencies

Ramasubramanian, R. and T. Ravishankar (2004) Mangrove Forest Restoration in Andhra
Pradesh, India. M.S. Swaminathan Research Foundation, Chennai.

http://www.mssrf.org/csr/csr-pub/12-Mangrove%20forest%20restoration%20in%20AP.pdf

Coastal/Marine>Mangroves>Indonesia

Study of Lessons Learned from Mangrove/Coastal Ecosystem Restoration Efforts in Aceh since
the Tsunami

In this study, the causes of failures have been identified and extracted from a variety of
stakeholders. It is important that all stakeholders in Aceh be informed of these so that they can
avoid the factors that contribute to failure. In this way, past mistakes can be prevented from
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being repeated in the future. In addition, this study also provides a range of information,
experience, strategies and other matters relevant to supporting the rehabilitation activities
undertaken by both government and NGOs.

Implementing agencies, policymakers

Wibisono, I.T.C. and I.N.N. Suryadiputra (2006) Study of Lessons Learned from
Mangrove/Coastal Ecosystem Restoration Efforts in Aceh since the Tsunami. Wetlands
International — Indonesia Programme, Bogor.

http://www.wetlands.or.id/PDF/buku/Lessons%20Learned%20in%20Aceh%20by%20WIIP.pdf

Coastal/Marine>Mangroves>Mexico
Conceptual Framework for Mangrove Restoration in the Yucatan Peninsula

The studies performed over the last ten years by the mangrove group at Centro de
Investigacion y de Estudios Avanzados (CINVESTAV), in collaboration with other institutions,
resulted in a conceptual framework that we present here as a methodological approach for the
ecological restoration of mangroves in the Yucatan Peninsula. The conceptual framework is
based on the relationships among the geomorphology, hydrology, and structural and functional
characteristics of mangroves that are associated with the environmental services offered by
these ecosystems. The methodological approach is fundamentally concerned with the
particular characteristics of the karstic environmental setting of the Yucatan Peninsula as well
as social and economic aspects of restoration. This approach to mangrove restoration includes
stages for planning, implementing, and monitoring mangrove restoration programs in karstic
environments.

Practitioners, implementi