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CHAPTER SIX

Lighthouse projects 

of  Land-based 

Pollution6
The broad portfolio of projects assigned turned out to be 
a rather heterogeneous set of initiatives, featuring vari-
ous levels of maturity and, more importantly, various 
levels of success in accomplishing individual objectives. 
The group decided, therefore, to fl esh out a subset of 
projects that has signifi cance in the context of the syn-
opsis. As regards underlying criteria, we used those that 
framed the IW science synopsis effort as described in sec-
tion 1, listed again below:

• Signifi cant and successful scientifi c components;
• Signifi cant natural and social science fi ndings;
• Unique research, monitoring and assessment issues;
• Role of science within projects;
• Design and use of (local) science networks and sci-

entifi c advisory bodies;
• Scientifi c best practices;
• Intended target users; and
• Science/management implications.

This selection by no means implies that these projects 
are top ranking in all criteria, but they stand out, com-
pared to the rest, in terms of the role of science and the 
way this is made visible to the reader. Some address 
a scale that seems appropriate and thoughtful when 
considering global and regional change; and they are 
noteworthy because they build constituency toward 
achieving sustainable development. Above all, the group 
consensus was that IW GEF projects are fi rst and fore-
most aimed at improving conditions for humans and the 
environment affected by a variety of drivers and pres-
sures that often originate elsewhere. This is also refl ected 
in projects involving a multiplicity of agents and institu-
tional dimensions. We have summarized the key features 
of each of these projects below.

6.1 PROJECT TITLE:  

East Asian Seas Region: Partnership 
Investment Fund for Pollution Reduction 
in the Large Marine Ecosystems of East 
Asia [Tranche 1, Installment 2] 
GEF ID: 3025

The Partnership for the Management of the Seas of East 
Asia is a large, multi-component, multi-year program 
designed to improve the quality of coastal and marine 
management at the local, national and regional level. 
The project is based on several key assumptions about 
threats to large marine ecosystems in the region. The 
impact of land-based pollution in the East Asia Seas is 
recognized as having regional and transboundary sig-
nifi cance because the ocean is a medium through which 
pollutants are relatively easily transmitted. Impacts of 
land-based pollution such as widespread eutrophica-
tion, health hazards, and degradation of fi sheries and 
spawning grounds, are felt by all countries in the region. 
Furthermore, because the seas of East Asia are a major 
economic resource for the world’s demand for fi shery 
and aquaculture products, and a major natural heritage 
and biodiversity resource for the people of the world, 
these impacts have global signifi cance.

PEMSEA’s research activities are designed to provide sci-
entifi c inputs to policy and management decisions by:

• Making scientifi c advice available to project compo-
nents and activities on an ongoing basis;

• Providing policy support to decision makers and 
managers by consolidating and “packaging” avail-
able scientifi c information, particularly on trans-
boundary environmental issues of regional implica-
tion; and

• Where appropriate, promoting the use of indigenous 
and emerging technologies.
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Figure 5 Large Marine Ecosystems of Northern Europe

Used with permission from the U.S. NOAA-LME Program Offi ce 2011, http://www.lme.noaa.gov
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“Signifi cance” may be defi ned as demonstrating impact of 
technical analysis on the quality of management decision-
making. The fi ve priority management concerns were 
addressed through various means, depending on the level 
of information available and the complexity of the issues. 
While not part of this project, the impacts of trade in 
marine endangered species were covered as a special issue 
of tropical coasts. Various topics ranging from trade of 
marine organisms, to innovative means of conserving key 
marine species such as giant clams and marine turtles, to 
implementing an international certifi cation system for a 
sustainable trade have been covered comprehensively by 
the papers written by key experts.

A methodology was developed during the workshop, 
Valuing Benefi ts of Integrated Coastal Management, and 
proved to be very useful, partly because of its focus on the 
region’s needs and conditions. Field-testing of the meth-
odology has been conducted in Xiamen and results were 
presented in a technical report and several articles. Field 
testing has been proposed for other PEMSEA ICM demon-
stration sites, and the information generated would be the 
fi rst of its kind in a region-wide setting. It would also pro-
vide the means to convince policymakers and managers to 
adopt ICM programs.

PEMSEA has organized a number of local integrated 
coastal management pilot projects at multiple sites in the 
region. PEMSEA staff organized technical training for 
management staff in each pilot project, which includes 
organizing and conducting ecological risk assessment 
and designing and implementing local GIS projects. In 
both these technical efforts, there is substantial assistance 
to local staff, both at the initiation of the projects and 
throughout the life of the projects.

Project documentation notes that “all sub-projects co-
fi nanced by the Fund are required to adopt consistent mon-
itoring and evaluation, replication and information dis-
semination protocols such that the regional benefi ts of the 
Fund could be fully realized. Monitoring and evaluation 
is conducted in conformity with GEF International Waters 
guidance against three sets of indicators: those embedded 
in the Sustainable Development Strategy for the Seas of 
East Asia (SDS-SEA) which are relevant to the Fund, those 
specifi cally developed for the Fund, and those developed at 
sub-project level”.

Mobilization of the Regional Task Force, which provided 
scientifi c/technical support to specifi c sites requiring out-

side assistance, has contributed to strengthening integra-
tion of science in project activities. Discussion on the global 
marine assessment process and discussion of GESAMP-
related matters ensured that the region is involved and 
updated on global developments and linkages, with well-
known multidisciplinary scientifi c advisory bodies, such as 
GESAMP, established. Most of these focus on output and 
key environmental outcome indicators. The scientifi c work 
was infl uential regarding specifi c topics of trade in marine 
products, socio-economic benefi ts of ICM, carrying capac-
ity, transboundary impacts, and economic development 
tradeoffs. Good quality technical analysis, including risk 
assessment and design of information systems, was also an 
important component of ICM pilot projects. The program 
is exemplary as an applied science effort.

6.2 PROJECT TITLE:  

East Asian Seas Region: Prevention and 
Management of Marine Pollution in the 
East Asian Seas 
GEF ID: 396

The primary vision of the project is to strike a balance 
between prevention of marine pollution and economic 
development in the region. The project targets both local 
and transboundary marine pollution impacts through 
participatory management involving the stakeholders.

The role of science in the project can be classifi ed as:

• Ambient water quality monitoring (including stan-
dardization of fi eld and laboratory methods);

• Creation of an integrated database composed of a) 
spatial and temporal databases for ICM, b) a legal 
information database, and c) an environmental 
information system for Straits of Malacca;

• Use of modelling to determine transboundary pol-
lution by oil spills and damage assessment; dose 
response relationship, etc;

• Development of a pollution index;
• Development of tools for assessing natural resources 

(including extent of damage), risk assessment and 
risk management;

• Assessment of ecological effects, by exploring mea-
sured environmental concentrations for hydro-
carbons and hydrocarbon composition, and their 
impact on the ecosystem; and

• Economic valuation of the coastal marine resources.
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Highlights of the project are the two “ICM 
Demonstration Sites” ( Xiamen Demonstration Project 
(People’s Republic of China) and  Batangas Bay 
Demonstration Project (Philippines), and one site that 
demonstrates transboundary marine pollution,  the 
“Malacca Straits Demonstration Project”, which assesses 
and manages pollution in the Straits of Malacca. These 
demonstration projects helped launch efforts in address-
ing marine pollution problems in the Straits of Malacca 
and Straits of Singapore.

Success of the regional program can be classifi ed in terms 
of scientifi c, management and outreach components. 
Results from the scientifi c component are quite impres-
sive with emphasis on GIS and database creation, which 
is an extremely important initiative serving as a founda-
tion for the various management and outreach objec-
tives. Other highlights of the scientifi c aspects include 
environmental impact and risk assessments; monitoring 
of ambient water quality; economic evaluations of the 
coastal resources; and development of models and tools.

Management initiatives are captured best in the 
report(s) in the discussion of the success of the two ICM 
Demonstration Sites in Xiamen and Batangas; the case 
study on transboundary pollution management under-
taken at the demonstration site of the Straits of Malacca; 
zoning schemes developed for the Xiamen and Batangas 
coastal areas; the establishment of a water quality index 
and standards for the region; and the legislative frame-
work and the ICM framework. All of these are evidence 
of signifi cant and successful outputs. The project con-
tains documented evidence of “outreach” components by 
way of newsletters, “Bay Watch” programs organized to 
create awareness among the local public, and prepara-
tion of brochures.

This project has a good blend of natural and social sci-
ence components, which is important for Integrated 
Coastal Management and for prevention of marine 
pollution. Combating transboundary marine pollu-
tion, using appropriate tools such as GIS, modelling and 
risk assessments, is a signifi cant natural science efforts. 
Various legal measures to prevent marine pollution 
deserve special mention. Economic analysis of coastal 
resources, oil spill cleanup costs and zoning of coastal 
waters are also included.

The social science focus of this project is demonstrated 
through the various continuing outreach programs and 
outreach materials. Also, for the fi rst time (as mentioned 
in the report) participatory management involving vari-
ous stakeholders has been undertaken. Networking and 
capacity building in ICM is a unique venture, which is 
now being taken up by many nations. In conclusion, 
PEMSEA is a success story, comprehensive in its objec-
tives and successful in its implementation.

6.3 PROJECT TITLE: 

Role of the Coastal Ocean in the 
Disturbed and Undisturbed Nutrient and 
Carbon Cycles 
GEF ID: 514 

The emphasis of this project was on gathering a sig-
nifi cant number of empirical estimates of C, N and 
P through workshops and global training, includ-
ing developing and applying simple models for use in 
data poor areas. The effort produced preliminary and 
system-related conclusions on the role of anthropogenic 
impacts on coastal estuarine metabolism, and gave ini-

Vedaranyam Swamp Salt Fisheries / IOM, Anna University
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tial indications of implications for coastal seas as source/
sinks of carbon. The project developed scientifi c data-
bases on budgets and a coastal environmental typology 
that allowed upscaling by means of geospatial clustering. 
This enabled classifi cation of coastal functioning and 
metabolism, based on primary data and modeling, and 
derivation  of subsequent estimates of coastal function-
ing and system response in areas where no primary data 
were available. Polar regions have not yet been consid-
ered. The project aimed to generate/improve the scien-
tifi c understanding of the role of coastal seas in global 

nutrients and carbon cycles, and the impact of eutro-
phication on local, regional and global scales. It was 
designed to develop globally applicable methodologies 
and upscaling tools, and to elaborate on initial fi ndings 
describing proxies for nutrient fl uxes and their dynamics 
in the water continuum (river to coastal ocean). The rel-
evance of drivers was also a focus. The project has laid 
a foundation for assessing current and future delivery of 
coastal ecosystem (estuaries, bays, wetlands, mangroves, 
deltas, etc.) goods and services, based, for example, on 
nutrient recycling and maintained fl ow of water and 

Figure 6 Large Marine Ecosystems of South East Asia 

Used with permission from the U.S. NOAA-LME Program Offi ce 2011, http://www.lme.noaa.gov
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materials. This may assist in informing new approaches 
to improving waste water treatment in urbanized coastal 
areas, system recovery and restoration, as addressed in 
various GEF IW projects. The DPSIR framework was 
adapted to accommodate a harmonized evaluation of 
drivers, pressures and state changes in coastal systems 
under consideration. Population density and run off on 
catchment scale were identifi ed as key controls of nutri-
ent loads, and it was shown that both population density 
and run-off are major anthropogenic drivers of change. 
Dissolved inorganic phosphorus and dissolved inor-
ganic nitrogen loads were identifi ed as fl ux predictors, 
and additional data and tools required to fully imple-
ment up-scaling approaches were noted. Scientifi c best 
practices used include methods development, application 
testing, adaptation, training, building mentor networks; 
establishing global databases for public access; and use 
of geospatial clustering for typology. While this project 
was mainly designed as a scientifi c effort, it is essential 
that the results are continuously fed into development of 
future IW work.

6.4 PROJECT TITLE: 

Development and Implementation of 
Mechanisms to Disseminate Lessons 
Learned and Best Practices in Integrated 
Transboundary Water Resources 
Management in Latin America and the 
Caribbean – “DELTAmericas” 
GEF ID: 1426

The project’s objective was to develop and implement 
mechanisms to disseminate the lessons learned in GEF 
International Waters-related projects in Latin America 
and the Caribbean. This included development of a set 
of mechanisms enabling exchange of information and 
strengthening of the Inter American Water Resources 
Network (IWRN), as the main organization to act as a 
water resources reference for the hemisphere. By focus-
ing particularly on promoting and fostering south-to-
south learning, the project was designed to develop 
capacity to improve water resources management on the 
catchment and transboundary scale and to share experi-
ences in the region and beyond.

This project aimed to serve Latin American coun-
tries through feeding into UN learning efforts: i.e., to 
assist the International Waters Learning Exchange and 
Resource Network (IW:LEARN) project, being imple-

mented by UNDP and executed in part by UNEP (IW 
Best Practices Database); to implement its mandate of 
helping countries, as part of a global effort to improve 
communications and outreach. National and local buy-
in, thus, was pivotal.

The project could only succeed in providing a mecha-
nism for dissemination of lessons learned if multi-
scale and political buy in was guaranteed. The project 
advanced discussion on how to defi ne best practices and 
how to deal with participatory approaches, though this 
has not been documented in a scientifi c way. Regional 
activities for strengthening programs to transfer best 
practices and lessons learned are the basis for this proj-
ect. Thus, it tried to capitalize on underlying knowledge 
(including scientifi c fi ndings) from the portfolio of IW 
projects in LAC.

One mechanism can be deemed rather successful: the 
twinning of catchment system projects by exchange of 
experts. This twining also included fi eld experiences. It 
is recommended that this approach become a practice 
within IW projects (and beyond).

Indicators refer to networking and exchange of informa-
tion on relevant scales and between relevant institutions 
to help build an institutional constituency to improve the 
water management sector. One key indicator is the use 
and services of the IWRN web-platform for dissemina-
tion of results. A recent check indicates that this is not 
providing signifi cant information. We were unable to 
access documents during this assessment.

DELTAmericas has succeeded in devising criteria for 
defi ning best practices and developing procedures for 
identifying best practices, as they relate to integrated 
water resources management. This can be considered a 
scientifi c achievement in itself, though not “traditional 
hard science” but rather focused on institutional dimen-
sions, ownership and a synthesis of existing knowledge 
on DPSIR-related issues.

Communication with stakeholders seems to have been 
accomplished, whereas networking and collaboration 
have room for improvement. In conclusion, this is a very 
limited project in terms of featuring any concrete science 
or related publications. Results are networks, commu-
nication and institutional constituency-building to deal 
with transboundary water issues.  It appears, however, 
that there is considerable science on the level of indi-
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vidual IW projects and cases, which will presumably be 
synthesized and communicated/exchanged through the 
outcomes of this project.

6.5     PROJECT TITLE: 

Building Partnerships to Assist 
Developing Countries to Reduce the 
Transfer of Harmful Aquatic Organisms in 
Ships’ Ballast Water 
GEF ID: 2261

The overall goal of the GloBallast Partnerships Project 
(GBP) is to reduce risks and impacts of marine bio-
invasions caused by international shipping. The specifi c 
objective is to assist vulnerable developing states and 
regions to implement sustainable, risk-based mechanisms 
for management and control of ships’ ballast water to 
minimize adverse impacts of aquatic invasive species. 
GBP will expand and build on the successfully com-
pleted GEF-UNDP-IMO pilot project.

With the help of tools developed and lessons learned 
from the pilot project, GBP will expand government and 
port management capacities, instigate legal, policy and 
institutional reforms at the country level, develop mecha-
nisms for sustainability, and drive regional coordina-
tion and cooperation. The project will enhance global 
knowledge management and marine electronic com-
munications to address the issue. The partnership effort 
is three-tiered, involving global, regional and country-
specifi c partners, representing government, industry and 
non-governmental organizations. Private sector partici-
pation will be achieved through establishing a GloBallast 
Industry Alliance with partners from major maritime 
companies. Thirteen countries, from six high prior-
ity regions, have agreed to take a lead partnering role, 
focusing particularly on legal, policy and institutional 
reform. Over 70 countries in 14 regions across the globe 
will participate, including the six pilot countries whose 
expertise and capacities will be drawn on for this global 
scaling-up effort. With the help of tools developed and 
lessons learned from the pilot project, the GloBallast 
Partnerships project will expand government and port 
management capacities, instigate legal, policy and insti-
tutional reforms at the country level, develop mecha-
nisms for sustainability, and drive regional coordina-
tion and cooperation, ultimately preparing countries for 
implementation of the IMO Ballast Water Management 
Convention.

6.6     PROJECT TITLE: 

Development and Protection of the 
Coastal and Marine Environment in 
Sub-Saharan Africa 
GEF ID: 849

The goal of the project was to assist sub-Saharan coun-
tries in achieving sustainable management of their 
coastal and marine environment and resources. In 
terms of science in the project design, this was evident 
in a) design of the causal chain and impact method-
ology adapted from the Global International Waters 
Assessment; and b) national reports detailing issues, 
hotspots, sensitive areas, environmental and socio-eco-
nomic impacts and causes in the marine and coastal zone 
of the participating countries. The synopsis report noted 
that modifi cation of stream fl ow, with effects on avail-
ability, quality and quantity of freshwater, is possibly 
one of the most important environmental problems that 
the African continent will have to deal with. Current 
impacts of the issue are already quite substantive, par-
ticularly as regards shoreline changes threatening key 
productive habitats; projected impacts in the near future 
may be much greater. On the whole, the open coastline 
is not as severely stressed as are estuaries, lagoons, bays 
and semi-enclosed habitats. Analysis of impacts has also 
demonstrated that the biophysical resource base of the 
region still holds enormous socio-economic potential.

National reports indicate a major increase in the fi sh-
ing effort and at the same time a signifi cant reduction in 
the fi shing yield. As the fi sheries represent one of the key 
economic sectors of participating countries, a decrease in 
present or future catch translates into signifi cant social, 
biophysical and economic impacts. Finally, though no 
real impact of climate change could be evidenced in the 
participating countries, the occurrence of extreme phe-
nomenon or the repeat of "natural" disasters such as 
fl ooding should prompt experts to adopt a precautionary 
approach and examine further the foreseen impacts of 
the issue, currently not well understood.

Science can assist countries to identify and agree on 
issues and environmental and socio-economic impacts 
and causes, which in turn can lead to development of 
recommendations. Although not a TDA, the project 
followed the same methodology at the national level 
and it is confi rmed that the level and quality of science 
included in these reports is sound and the best available. 
However, as noted, there was a signifi cant gap in socio-
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economic data, mostly because of limited availability 
of information and assessments, but also because of the 
tendency for this and other projects was to include few 
socio-economic experts on technical teams. All indica-
tors were clearly developed and link to the results of 
activities.

Fishing off Atauro Island, Timor-Leste / UN Photo, M. Perret
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6.7     PROJECT TITLE: 

Addressing Land-based Activities in the 
Western Indian Ocean - WIOLAB 
GEF ID: 1247

The broad goal of this project is to address degradation 
of the marine and coastal environment due to land-based 
activities in countries bordering the Western Indian 
Ocean (WIO). The project aims to achieve three specifi c 
objectives: improve the information base and develop 
guidelines and strategies for reduction of stress to the 
ecosystem by improving water and sediment quality; 
strengthen the regional legal basis for preventing land-
based sources of pollution; and develop regional capac-
ity to maintain sustainable, less polluting development. 
The information base now available has culminated in a 
Regional Transboundary Diagnostic Analysis of Land-
based Sources and Activities Impacting on the Coastal 
and Marine Environment.

The project is also implementing nine demonstration 
projects, which are piloting innovative approaches to 
addressing the main challenges faced by the region. 
Several projects focus on application of constructed wet-
lands for wastewater treatment, a cost effective method 
of using the natural cleansing capacity of wetlands for 
treating municipal wastewater, examples of which are 
the schemes developed in Mombasa (Kenya), Pemba 
(Tanzania) and Mahé (Seychelles). These projects have 
been designed to be low cost in construction and mainte-
nance in order to ensure sustainability, while producing 
signifi cant environmental, social and economic ben-
efi ts in the region and contributing to MDG and WSSD 
targets on sanitation. The three projects together will 
directly improve the living conditions of over 10,000 
people by providing badly needed sanitation facilities 
while achieving international standards for wastewater 
discharges, and thereby reducing pressure on sensitive 
ecosystems. All three projects are targeting areas impor-
tant for tourism, generating important economic spin-
offs along the way.

6.8     PROJECT TITLE: 

Ningbo Water and Environment Project 
- under WB/GEF Partnership Investment 
Fund for Pollution Reduction in the LME 
of East Asia 
GEF ID:2750

The overall objectives of the project were to reduce 
land-based pollution along the Cixi coast and the East 
China Sea, promote replication of innovative low cost 
wastewater treatment techniques, and encourage coastal 
zone conservation. The role of science was (a) to dem-
onstrate that wetlands can help in reducing pollutant 
loads to coastal waters by a number of mechanisms, and 
(b) to demonstrate that restored and protected habitats 
of suffi cient size may serve as a re-colonization source 
for the wider surrounding area where marine resources 
are exploited, as is the case with MPAs. The Cixi City 
Government designated an existing area in the vicinity of 
the Ningbo-Shanghai Bridge as the Wetland Center.

The wetland centre will serve as a key area for re-col-
onization by fi sh, shrimp and benthos of the surround-

Coastal Erosion, Puri, India / IOM, Anna University
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ing, over-exploited coastal zone. At the same time it is 
intended to develop into an important staging site for 
migrant birds. Also, this larger wetland is meant to serve 
as a sink for land-based pollution from the surrounding 
area. Discharge of effl uents from constructed wetlands 
into the surrounding water bodies and simultaneous 
reception of drainage water from these waters is pos-
sible, but needs a very carefully designed hydrological 
system.

Development of this project has involved a wide group 
of local stakeholders in government, as well as NGOs, 
key research institutes and universities working on pollu-
tion and conservation issues in Hangzhou Bay. In conclu-
sion, this project appears to combine two highly relevant 
concepts (wetlands can treat sewage, and meta-popula-
tion hotspots can serve the wider surrounding area) to 
solve a real and practical problem; however, at this stage 
it is diffi cult, as yet, to assess the project's effectiveness.

6.9  PROJECT TITLE: 

Reducing and Preventing Land-based 
Pollution in the Rio de la Plata/Maritime 
Front through Implementation of the 
FrePlata Strategic Action Programme - 
NEW 
GEF ID: 3519

The project was developed on the basis of FREPLATA 
TDA and SAP fi ndings, building very successfully on the 
solid base of scientifi c and technical knowledge gener-
ated by FREPLATA Project. It will mitigate coastal, land-
based pollution (nutrients, persistent toxic substances) 
threats to one of the leading fl uvial and river-marine 
systems in the world ecosystem, and so reduce pollu-
tion export to international waters, generating global 
benefi ts. In addition to this, building upon the broad 
and effective support and networks established during 
the fi rst GEF strategic project, this project will deliver 
relevant lessons for upper watershed governance frame-
works that can be replicated in other shared watersheds 
and estuaries around the globe.

The project includes several important pilot projects: 
1) development of artifi cial wetlands at Samborombn 
Bay to support prevention and reduction of point pollu-
tion; 2) governance and integrated management of Santa 
Lucia wetlands to contribute to prevention and reduc-

tion of diffuse pollution in the coastal areas of the Rio 
de la Plata; and 3) application of Cleaner Production 
Approaches in Informal Sectors in the Industrial Tannery 
Sector in Uruguay

Dynamic stakeholder participation in development of 
the pollution control proposal, and prioritization of 
activities and management tools for that purpose, is 
documented by the reports of bi-national workshops, 
national workshops and national technical meetings that 
involved representatives from the  public and private sec-
tors, as well as civil society organizations and national/
regional projects.

6.10   PROJECT TITLE: 

Integrated Management of Land-Based 
Activities in the Sao Francisco Basin 
(Coastal Zone Component) 
GEF ID: 586

The main goal of this project is to assist the Government 
of Brazil to promote sustainable development of the 
SFRB and its coastal zone, based upon implementation 
of an integrated approach to management of the water-
shed and coastal zone. The project will incorporate land-
based environmental concerns into development policies, 
plans and programs for the SFRB for the protection of 
its coastal zone. Science has been applied through the 
river basin and coastal zone diagnostic study. The role 
of science is to provide the sound scientifi c and technical 
basis for strategic remedial actions to protect the marine 
environment from land-based activities identifi ed during 
the Watershed Management Program process.

Major research components include: (1) quantifying the 
historical evolution of the river and its estuary since the 
dams were built; (2) analyzing and modelling the behav-
ior of the river fl ow and its effect on the transportation 
of sediments and nutrients under current and forecasted 
future conditions; (3) determining appropriate (and/
or alternative) fi sheries management practices; and (4) 
developing a strategy for environmentally-sound reser-
voir operation. Major scientifi c best practices include:

• Quantifi cation of changes in morphology;
• Observation of the sedimentology, oceanography 

and ichthyofauna at the Sao Francisco River mouth, 
and in the coastal zone and on the continental shelf;
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• Defi nition of the minimum discharge requirements 
at the São Francisco River mouth necessary to sus-
tain the estuarine ecosystems, according to the vari-
ous water regime changes;

• Identifi cation of the advantage and disadvantages 
of implementing regularization in the lower São 
Francisco; and

• TDA and intergovernmental cooperation 
agreements.

Based on the information and project reports, science 
provided a spatial and temporal analysis of fl uvial fl uxes 
from the Sao Francisco into the coastal zone. Many maps 
of physical and chemical parameters were developed and 
recommendations for management have been made.

6.11   PROJECT TITLE: 

Support to the National Programme of 
Action for the Protection of the Arctic 
Marine Environment, Tranche 1 
GEF ID:1164

The overall objective of this project was to assist indige-
nous peoples in developing appropriate remedial actions 
to reduce the health risks resulting from contamina-
tion of their environment and traditional food sources. 
A secondary objective was to enhance the position of 
the Russian Federation in international negotiations to 
reduce the use of PTS, empowering indigenous peoples 
to participate actively and fully in these negotiations. To 
enable the Russian Federation and Russian Association 
of Indigenous Peoples of the North (RAIPON) to 
increase their involvement in the work of the eight-
nation Arctic Council to reduce emissions of PTS, the 
following objectives were outlined:

• Assessment of the scale of contaminants in the 
Russian Arctic;

• Impact on the health on local communities;
• Demonstration of the Russian situation in the wider 

circumpolar context;
• Improvement of management policies to assist the 

Russian government and NGOs to take remedial 
actions to reduce health risks resulting from con-
tamination and exposure to PTS.

Science was evident in the collecting of environmental 
baseline data across the Russian Arctic, via four case 
study areas with six different case studies, involving six 

different indigenous peoples covering a wide range of 
lifestyles within the Russian Arctic.  Examples of such 
data include data to assess long-range transport; to 
advance modelling; to determine bio-magnifi cation in 
Arctic food chains; and to determine human health indi-
cators for assessing levels of contamination

Science has a strong role in this project: exploring the 
issue, highlighting the signifi cance of the fi ndings and the 
role of air and water-borne transmission, and communi-
cating the fi ndings to decision makers. The project high-
lighted the importance of integrating ecological science 
with socio-economic sciences to fully understand the 
issues and address them appropriately. A multi-disciplin-
ary approach produced outcomes important to adaptive 
management and policy.

The arctic marine environment / UN Photo, M. Garten
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Figure 7 Large Marine Ecosystems of the World

Used with permission from the U.S. NOAA-LME Program Offi ce 2011, http://www.lme.noaa.gov
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CHAPTER SEVEN

Summary7
7.1 Providing knowledge into 

ecosystem-based management

Land-based pollution projects, in general, have exam-
ined, conceptually and through empirical evidence, how 
scientifi c knowledge can be transferred effectively to 
planning, decision making, and management of coastal 
marine systems, at different spatial and temporal scales, 
and in different geographic locations worldwide. Where 
this has been achieved, there is clear involvement of 
multidisciplinary groups of researchers, managers, and 
policy makers whose work is directly relevant to one 
or more geographic regions. Communication strate-
gies have been developed and implemented to convey 
the process and outcomes to managers, decision makers, 
and the public, and to ensure that data and results are 
archived and accessible to all. The level to which these 
objectives have been met is variable across the projects.

7.2 How far has knowledge informed 
implementation and in what form?

Most of the “lighthouse” projects have created a strong 
knowledge base with inputs from science and manage-
ment. Due to the transnational and transboundary nature 
of these projects, regional cooperation has enhanced 
knowledge sharing and capacity building in many cases. 
Most of the knowledge has been gained through train-
ing and capacity-building initiatives, and through public 
participation. Frameworks, guidelines and standards have 
been developed and indicate the robust methodological 
protocols followed in these projects.

7.3 Balance in terms of natural science 
and social science inputs

Those projects with a visible scientifi c background usu-
ally have a bias towards the natural sciences. Some of the 
projects have a fair blend of natural science and social 
sciences and include the concept of coupled social-eco-
logical systems. Understanding the interactions between 
coastal zones and environmental change cannot be 
achieved by observational studies alone, and modelling of 
key coastal environmental and socio-economic processes 
is a vital tool. We used the DPSI(W)R Framework to ana-
lyze the balance between natural and social science inputs 
in the projects and assess boundaries and confl icts. 

7.4     Does the science involved fi t the 
purpose; are there instruments to 
gauge success (orders of outcomes)?

In the context of coastal pollution management, evalua-
tion entails assessment of processes, outcomes and effec-
tiveness in achieving goals and objectives, and identifi ca-
tion of unintended consequences. Evaluation, together 
with monitoring, is part of adaptive management, an 
institutionalized process for continuous learning and 
adjustment of management activity to improve effective-
ness. Evaluation also examines interactions between the 
“human” and the “natural” environment, as these infl u-
ence processes and outcomes in ecological and socio-eco-
nomic terms. Four orders of outcome have been identi-
fi ed and organized into a framework.

1. 1Examination of enabling conditions required for 
successful implementation;

2. Analysis of changes in behavior that occur during 
implementation;

3. Assessment of long-term environmental impacts and 
societal benefi ts; and

4. Evaluation of equilibrium between the environment 
and human society.
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The Orders of Outcome Framework (Fig. 3) is recom-
mended for assessing progress on issues that integrate 
across coasts and river basins, as it provides guidance 
on the design of ecosystem-based management initia-
tives that address both the impact of human activities 
and the need to sustain or restore the goods and services 

generated by healthy ecosystems. To a limited extent, 
the projects identifi ed major lessons that have emerged 
from management experiences in the fi eld of coastal and 
water resources, but further efforts are needed to deter-
mine if indeed there has been a measurable change in 
behaviours.

Figure 8  Charting Progress towards more sustainable forms of development10

10 UNEP/GPA (United Nations Environment Programme/Global Programme of Action for the Protection of the Marine Environment from 

Land-Based Activities). 2006. Ecosystem-Based Management: Markers for Assessing Progress. UNEP/GPA. The Hague: The Netherlands
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