5. CASE STUDIES
5.1 The National Watetr Act of South Africa: implications for estuaries and the coastal zone

Janine Adams, Susan Taljaard and Barbara Weston

From resource development to resource management

The principal objective of South Africa’s National Water Act (Act 36 of 1998) is to balance long-term
protection of water resources with short- and medium-term use. The Act recognizes that water is part of a
larger ecosystem that provides us with services and benefits such as drinking water, water for economic
development, transportation and recreation opportunities. The Act has signaled a shift from resource
development to resource management and the environment. The environment is no longer seen as a
competitive use of watet, but rather the base from which the resource is obtained, and must therefore be
protected.

Progress and development with regard to Resource Directed Measures for estuaries, the implementation
process and links with other water resources, comptise a collaborative effort involving a number of
estuarine scientists and managers.

The Reserve

The National Water Act (Act 36 of 1998) makes provision for a Reserve to be determined prior to
authorization of water use (examples of the 11 water uses include agriculture, industrial uses, waste
discharges). The Reserve is the gqwantity and quality of water required to satisfy basic human needs,
considering both present and future needs and to protect aquatic ecosystems in order to secure biological
sustainable development and use of the resource.

The importance of freshwater to estuaties — case studies

Over the last eight years a number of studies funded by the Department of Water Affairs and Forestry have
determined the freshwater requirements of estuaries:

¢ The Olifants is a permanently open estuary on the dry west coast. It has the largest supratidal
saltmarsh area in the country and is dependent on floods to keep the habitat moist and flush out
accumulated salts. Further freshwater abstraction from this estuary will result in saline intrusion in
summer and agricultural return flow stimulates algal blooms and reed growth.

¢ The Great Brak is a temporarily closed estuary on the southern Cape coast. Releases of water are
made from the Wolwedans dam to keep the mouth of this estuary open, particulatly at those times of
the year when fish and invertebrate recruitment takes place from the sea.into the estuary. If the mouth
remains closed and water levels increase then the intertidal saltmarsh plants and animals will die.

¢ The Tugela (Thukela) on the east coast functions as a tiver mouth, as the brackish, mixing zone
occurs out at sea. This system provides sediment and nutrient rich water to the marine environment.

This is important as it results in beach nourishment and maintains the productive prawn industry on
the Tugela banks.

From these and other case studies we have a generic understanding of the freshwater requirements of
estuaries. Baseflow is important as it keeps the mouth of an estuary open. The flow required to do this
vaties due to local coastal conditions e.g., beach slope, wave action, availability of sediments. Baseflow is
also important as it maintains a longitudinal salinity gradient required for biotic diversity.

Freshwater pulses (freshettes) introduce nutrients into an estuary and stimulate water column
productivity. Floods flush out accumulated sediment and thus affect the long term sediment erosion /
deposition processes.
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Development of methods for determining the reserve

To facilitate the determination of the ecological reserve for aquatic ecosystems, water resources have been
sub-divided into groundwater, rivers, wetlands and estuaries. Methodologies to determine the ecological
reserve are still being developed and tested for each of these resources. There are currently three levels of
Resource Directed Measure determination (RDM) for estuaries:

1. Rapid determination of RIDM which is a desktop assessment.
2. Intermediate determination (which takes approximately two months to complete)
3. Comprehensive determination (which takes approximately 12 months to complete).

The level of RDM determination required depends on the sensitivity of the water resource, the scale and
degree of the impact of proposed water uses, and the urgency for a reserve determination. All three levels
include six basic steps that are used to determine the reserve for estuaries:

Step 1. Delineate the geographical boundaries of the estuary.

Step 2. Determine the eco-tegional type.

Step 3: Assess present state and determine reference condition.

Step 4: Determine present ecological status and ecological importance.

Step 5. Determine and set the Ecological Management Class (EMC)

Step 6. Quantify the reserve and set the Resource Quality Objectives (RQO)
Step 7. Design appropriate resource monitoring programme.

The intermediate reserve process can be demonstrated using the Palmiet and Nahoon estuaries.

State of the Environment indicators

Components of the Reserve project such as the assessment of present ecological status and monitoring
requirements links up well with another project on the development of State of the Environment
indicators for estuaries. This project falls under the umbrella of the SA-ISIS project (South African
Integrated Spatial Information Systems). SA-ISIS is essentially a ‘switchbox’ to access remotely located
information and databases. One would be able to log onto a website and reach a comprehensive estuary
database containing information on ecological health, conservation importance and sensitivity to
development. The web-site will also house a set of fourteen generic ‘State of the Environment” indicators
to enable managers to select those important for tracking the health of their particular estuary.
Management information will focus on what equipment is needed for monitoring, how, where and when to
sample, and how to analyse, interpret and present the outcome of the monitoring. Ecological implications
of indicator trends will be highlighted and there will be direct lines of access to specialist advice.
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5.2 The dynamic interaction of Maputo Bay and its river catchments: a proposed model
catchment-to-coast integrative project for the AfriBasins initiative

Pedro M.S. Monteiro, Pete A. Ashton, Rheta Stassen and Dirk Roux

This project is aligned with southern African initiatives to increase collaboration and co-operation in
decision-making on shared river basins of SADC. This collaborative project seeks to maximize
opportunities for integration between different disciplines and regional aquatic resource management
institutions, and increase internal and external capacity to address and resolve resource management
problems between shared tiver basins and the coastal systems that depend on them.

This project is primarily developing the skills and the tools, which can be used to support present and
future needs of sustainable management of Maputo Bay and its key catchments. The objective is not to
formulate the management strategies per s¢ as that is the responsibility of the actual resource managers but
to provide the basis (understanding and tools) on which quality decisions can be made. This approach can
then be extended and applied in other systems where the management of the coastal zone requires an
explicit understanding of land forcing through the dynamics of river catchments.

Background

After more than two decades of near paralysis, the economic development of Mozambique is now
underway with an intensity which could lead to unexpected social and environmental impacts. This applies
particulatly to the metropolitan area of the capital city of Maputo and its surrounding environment, which
includes the Maputo Bay and its associated rivers and estuaries, which together comprise the Maputo Bay
System. Maputo has historically been the seaport for the Witwatersrand (Gauteng) and Highveld industrial
and mining heartland of South Africa as well as an important tourism destination. Following a period of
political change (1975-1995) the country in general but Maputo specifically is undergoing rapid re-
development through both industrialization and tourism development. One of the main consequences of
such rapid development is that in many instances there is no holistic way of assessing the impacts of
mvestment decisions and in the main EIA are carried out on case-by-case basis. This mostly excludes an
overall assessment of the ecological or health implications of cumulative or interactive perturbations.

The environmental and economic management of the impacts of human activities in the Maputo Bay
system has two important scales:

. Local Scale: this comptises activities, uses and needs in the immediate vicinity of the system.

. Regional Scale: this comprises the activities, uses and needs in the catchment areas of the 5 rivers
that flow into the Maputo Bay system.

The socio-economic importance of the Maputo Bay system as a nucleus of growth both in Mozambique
and for the Maputo Cotridor IDZ makes it imperative that future beneficial uses are not foreclosed and
that the environmental and human health impact risks of growth are constrained.

This study aims to provide both the understanding and the tools to allow these impacts and their costs to
be explicitly determined in order that investments take a more regional and strategic perspective.

The system and its main characteristics

The Maputo Bay system comprises a complex system of linked water bodies, which include five rivers
(Incomati, Maputo, Tembe, Umbeluzi and Matola) discharging into three estuarine systems (Espirito Santo,

Maputo and Incomati) which open into Maputo Bay. The bay system, in turn, is linked to the southern end
of the Mozambique current through the gyral feature of the Maputo Bight. The main concerns and likely
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forcing factors are summatized in Table 1. Important natural and anthropogenic features, which could
have an economic bearing on the sustainable growth of the system are:

» Rivers from South Africa: the five rivers discharging into Maputo Bay all originate from the South
African or Swaziland catchment areas and act as vectors to transfer catchment management problems
in water quality to the bay itself. Recent studies of sediment biogeochemistry in the Maputo Bay
system have shown that the natural erosion of mineral rich rocks and mining waste discharges from the
catchment areas dominate its characteristics. While this is a recognized trans-boundary problem there
has been little quantitative assessment of the impact of such forcing. There is an independent study of
some aspects of the Incomati River catchment part of the system and a key part of the proposal
development will be to link up and coordinate the two efforts.

» Sediments dynamics: Maputo Bay is a soft edge system — it has sandy beaches, silt-rich mangroves
and substantial sediment loads from the river inputs. These have major implications: costly
maintenance dredging of a shipping channel, coastal erosion and stability of sensitive ecosystems such
as coral reefs and mangroves. The impacts of tiver catchment management are felt within the bay
itself. The extent to which catchment erosion linked to rural development strategies contribute to the
costs of annual dredging in the Maputo Bay system is not understood.

» Ecology: The Maputo Bay system not only includes an important coral reef system (Inhaca Island
reef) but also extensive mangroves (~10,000ha.) which are a key habitat for the local prawn and clam
industry as well as both pelagic and reef fisheries. These vulnerable systems ate not only under threat
from population pressures but also from water quality and sediment (turbidity) forcing. While their key
role in the long-term stability of the local economy is not clearly understood or quantified it is likely
that ecological and resources exploitation will continue.

» Effluent dischatges: the Maputo area contains both old and new industrial facilities and a large and
dense urban area whose sewage is only partly treated. These have had a significant impact on the local
economy through the banning of filter-feeder collection, eutrophication and sediment contamination.
While these impacts are at the moment limited to the waters around the urban - industrial zone further
environmental detetioration can be envisaged if the hydrodynamic/water quality and ecological
interactions are not correctly understood.

» Islands: the islands in the vicinity of Maputo Bay are both centres of bio-divetsity and popular
toutism destinations. These sensitive sub-tropical systems are vulnerable to environmental change
driven by remote decisions such as river catchment management and local water quality through the
discharge of domestic and industrial effluents.

These factors make this an ideal system where predictive modelling and DSS expertise and IT based
technology can serve to strengthen regional aquatic management institutions, improve communication,
improve the quality of information for investment risk management and for sustainable growth of the local
and regional economies. Such an approach will empower local and regional system managers with tools
and understanding, which will allow them to weigh up the consequences of certain decisions and interact
with investment bodies constructively and proactively.

Goal:

To design, develop and validate a generic catchment-to-coast planning and management suppott system for
the southern African region, which can also be implemented beyond the region. This will enable water
resource managers to incorporate trans-boundary water resource issues and strategies in their medium- and
long-term development plans. Recent advances and developments in water resource management policies
are based on a new set of philosophies; this has opened the way for the development and implementation
of new technologies and new operational procedures that are designed to support and promote sustainable
water resource management on a whole catchment basis, including the coastal zone.

Objectives:
To achieve this goal, the following objectives can be set for this project:
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1. Technical

. To develop a sound scientific understanding of the dynamic linkages between catchments and
coastal processes, and the ways in which these linkages are influenced by activities within a
catchment; and

. To develop appropriate tools and the predictive capability to quantify and internalize the linkages

between these processes and the implications of catchment management decisions and actions on
water quantity and quality. In this process, it is important to be able to distinguish between, and
make provision for, the influences of natural and anthropogenic activities.

2. Institutional

e To develop a clearer understanding of the social, ecological and economic factors which contribute to,
or control, the sustainability of water resources;

e To develop and expand effective institutional and organizational links that will enable efficient sharing
of knowledge, tools, insights, experience and responsibilities for water resources and catchment
management;

e To promote and develop effective capacity creation (including scientific and management skills)
amongst potential participants and beneficiaries;

o To effectively and efficiently co-ordinate and integrate inputs from different disciplines (social,
economic, political, ecological) into a truly trans-disciplinary programme; and

e To re-position the southern African expertise base for provision of technical and management advice
to support regional water management policies, including impacts on coastal systems.

Resource management
To promote and ensure the development of a sound scientific and socially acceptable basis for
decision-making by resource managers, that will enable a regional perspective to be taken;

e To ensure that the potential benefits of successful catchment management are also extended to those
whose socio-economic well-being is governed by the sustainability of coastal systems dependent on
upstream catchments; and

e To provide local solutions in the context of regional-scale impacts.

Rationale

. Lack of information leads to the inability to make proper decisions that, in turn, leads to poor policy

implementation and failure to deliver benefits to stakeholders on the ground;

. This is a trans-disciplinary study which seeks to bridge the gaps between scientific (especially

ecological) understanding, and the social and economic interests of stakeholders;

o The need to shift the focus of water resource management from a predominantly “reactive” mode,

to a more “proactive” mode, with a regional (whole catchment) focus; and

o

There is a growing need to develop regional-scale solutions that seek to resolve resource
management issues, and also seek to establish “local” problem-solving capacity and approptiate
institutional and organizational structures to facilitate stakeholder participation and involvement.
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5.3 Development of ecological indicators for the North Sea

Saa H. Kabuta

This papet describes the development of ecological indicators as management tools, and the steps taken in
the Nethetlands for the proper management of the Dutch section of the North Sea (NCP).

Background information

Because of the increase in intensity of human activities and the increased attention for the conservation of
species and habitats in the North Sea, discussions over the health of the Notth Sea ecosystem started at the
third North Sea Ministers Conference in 1990. This was followed by a number of workshops under the
auspices of the North Sea Task Force and the Oslo and Paris Conventions (OSPAR). Regulations of the
European Union, treaties for the conservation of the Rhine, Meuse and Scheldt and the International
Maritime Organisation (IMO) were further factors that influenced management procedures for the
ecological quality of the North Sea.

In the Netherlands, the Ministry of Transport, Public wotks and Water Management (V&W) and the
Ministry of Agriculture, Nature and Fisheries Management (LNV) set up and are implementing various
projects that will create better understanding of the ecosystem of the Nethetlands section of the North Sea
(NCP). The results from these projects should enable the formulation of policies that could lead to the
creation of a balance between the effects of human activities and the preservation of the natural qualities of
the North Sea ecosystem. This balance is expected to lead into an effective management of both the
ecosystem and the various uses of the North Sea.

One of the projects undertaken in the Netherlands is the GONZ project (GONZ is Dutch acronym for
indicator development for the Notth Sea), designed to develop ecological indicators for the NCP. These
indicators are based on various monitoring data which when propetly used could evaluate the effects of
human impacts on the ecosystem, thereby making it possible for the policy makers and the managers of the
NCP to evaluate the effects of their policy and management recommendations on the quality of the
ecosystem (Kabuta and Duijts 1999).

This paper presents the steps taken towards the development of ecological indicators for the NCP and the
role they could play in describing the level of human impacts on the various attributes of the ecosystem.
The relationships between the changes in the ecosystem and the policy recommendations for the North Sea
are considered by using examples of the ecological indicators developed in the GONZ project.

Lhe study area
The North Sea is part of the North Atlantic Ocean. It is surrounded by the coasts of Great Britain,

Norway, Denmark, West Germany, the Netherlands, Belgium and France (Figure 1) and has a total area of
575000 km? which is 14 times the size of the Nethetlands. The Notth Sea is a relatively shallow part of the
Atlantic Ocean, only 40 m deep in the southern part, but from averaging 100-200 m in the north and,
especially off southetn Norway, down to 700 m.

The Notth Sea is one of the most productive seas in the world. The rivers deposit enormous amounts of
nuttients (nitrate and phosphate) into the sea while the water flow from the south of the North Sea
thoroughly mixes these nutrients.

In addition to the nutrient deposits from the rivers, solar radiation in the North Sea supports high primary
production levels (<50 - >1000 gC m-2 yr!). The cumulative effect of these factors has resulted in a high
level of production which has led to numerous commercial activities in the North Sea, including fisheries.

The North Sea is one of the busiest seas in the world, with huge numbers of ships including freighters,

trawlets, tankers, gravel and sand excavation ships (Kabuta and Duijts 1999). There ate also a large number
of platforms for oil and gas mining industries from the surrounding countries.
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The study area for GONZ
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Figute 1. The North Sea and the Nethetlands Continental Plate (NCP).

Why Ecological Indicators for the Netherlands?

The increase in commercial activities in the North Sea and increased awareness of the degradation of the
marine ecosystem led to the need for a reliable, effective, reproducible and multifunctional management
tool for the North Sea ecosystem. The construction of such an integral management tool in the
Netherlands was initiated by the North Sea Directorate of the Ministry of V&W., with support from the
Ministry of LNV.

The Ministry (LNV) makes policies for the conservation of nature in the North Sea whilst the Ministry
(V&W) has the task of making policies that will result in sustainable use of the North Sea. These two
ministries have a common view of the development of ecological indicators for the North Sea (Duel ¢# 4/,
1997). The new tool will be based on the principles underlying the existing tools but will replace those
tools, which were designed for similar purposes by the two ministries. These tools include the ‘general
methods for describing and evaluating ecosystems (AMOEBE)’ and the ‘use nature conservation
parameters (ND'T). The AMOEBE was developed for the Ministry V&W whilst the NDT was developed
for the Ministry LNV.

218



Various tools for the evaluation and assessment of the water and nature policies were in use. For the water
policy the ecological evaluation system AMOEBE (Ten Brink and Hosper 1989; Ministry of Transport,
Public Works and Water Management 1989) was used. As the interest in maintaining a high quality of
ecosystems in the Nethetlands increased, the quest for developing and using a more integrated instrument
for the monitoring and evaluation of the related policy recommendations increased. The two main
operational instruments (AMOEBE and NDT) were considered outdated and could not be used to answer
the numerous policy-related questions over the quality and management of the ecosystem. To address all
the policy issues, a new set of tools was therefore needed. These tools must be relevant not only to the
ecology of the water system and the related policy recommendations for water and nature conservation but
also to the policy recommendations for the environment (Latour e a/. 1993).

The GONZ project

The GONZ project was started in 1996 and has been implemented by the National Institute for Coastal
and Marine Management in the Netherlands (RIKZ) under contract from the North Sea Directorate
(DNZ) of the Ministry of V&W. Both organisations (RIKZ and DNZ) are departments under the ministry
of V&W and are involved in the management, monitoring and evaluation of the Nethetlands section of the
North Sea. The RIKZ takes part in the preparation of new policies for the North Sea and shares the
responsibility of analysing the effects and the viability of existing policy measutes for the North Sea
ecosystem. The DNZ is responsible for the management of the North Sea and issues licenses for
commetcial activities in the North Sea.

The GONZ project is designed to develop ecological indicators for an integral evaluation of the policy
recommendations for the North Sea and should functions as an eye opener for the development of robust
policy evaluation instruments for the description of the ecological qualities of both marine and fresh waters
in the Netherlands.

Participating Institutions

The development of ecological indicators (GONZ) is a multidisciplinary research project being carried out
by several research institutions in the Netherlands which study the Notth Sea to increase knowledge about
the ecosystem and to provide advice for policy- and decision-makers in the various sectors. Among these
institutions are the National Institute of Coastal and Marine Management (RIKZ), the Royal Netherlands
Institute for Fisheries Research (RIVO), the Nethetlands Institute for Sea Research (NIOZ), The Green
Wortld Research Institute (ALTERRA), the National University of Groningen (RUG), the Institute of
Environmental Sciences, Energy Research and Process Innovation (TNO) and the Institute for Inland
Water Management and Wastewater treatment (RIZA) .

The expected qualities of the GONZ indicators

The indicators developed from the GONZ project must be able to assess the water management (V&W)
and nature conservation (LNV) policies for the Notth Sea. At the same time the use of a common set of
indicators must provide solutions to the various (scientific) criticisms against the existing evaluation systems
(AMOEBE and NDT). To enhance the development of the indicator systematic it is accepted that these
existing evaluation tools must form the basis. The indicators must include both biotic and abiotic
parameters, to measure biodiversity, ecological functioning and sustainability of the Notth Sea. The
indicators could be process variables, species, species groups or indices expressed in ecological terms.
Variables related to the ecosystem could also be used as indicatots.

Steps taken towards the development of the Indicators
Based on the terms of reference above, development of the indicators involve a number of specific targets.
Essential requirements were:-

1. the design must comply with the project objectives for GONZ;
the design must have an obvious relationship to the (mutual) water and nature policy
objectives;

3. the design must provide solutions to ctiticism of the existing tools (AMOEBE and NDT) as
well as integrating them as much as possible.
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1. The design must comply with the GONZ project objectives
The main objectives for the development of the indicators are as follows:

e to develop an evaluation system for the ecological quality of all water systems in the Netherlands.
e to be able to assess and evaluate both the water policy and nature policy for the Notth Sea.

e to provide a solution to the various (scientific) criticisms of the existing evaluation systems (AMOEBE
and NDT).

e the evaluation system is also required to integrate the existing evaluation systems.

Even though the GONZ project is focused on the development of indicators for water and nature policies
for the Notrth Sea, some of the indicators are linked to specific environmental policy themes. The ecological
quality of the North Sea is influenced by activities along the rivers, especially those that result in higher
concentrations of nuttients and micro-contamination in the Notth Sea. Therefore indicators which atre
related to the productivity of the North Sea ecosystem contain information regarding the issue of
eutrophication (caused by excess nutrient input). Indicators which are developed to describe the effects of
various human activities in the North Sea do also contain information regarding environmental policy
themes, e.g., TBT distribution by the shipping industry.

2. The design must have an obvious relationship with the water and nature policy objectives.

The development of the indicators was preceded by a condensed analysis of the related national policies
(Water and Nature) and the existing evaluation tools (AMOEBE and ND'T). The most important elements
from the existing tools wetre the parameters which could be used for the quantification of the indicatots.
The advantage of using these parameters is that they are already known to both the policy makers and the
managers of the ecosystems and could be recognisable by them when presented as key parametets for the
indicators.

2a. The Water polscy for the North Sea

The Ministry of Transport, Public Works and Water Management (V&W) bears the responsibility for the
development and implementation of the water policy for the national watets in the Nethetlands. In otrder
to carry out the GONZ project, an analysis of the national water policy objectives was carried out. This
was done by studying the third and fourth policy documents for water.

In the Third Memorandum on Water Management policy - NW3 (Ministty of Transpott, Public Works and
Water Management 1989) - recommendations were made for the sustainable management and utilisation of
the water systems. These policy recommendations are the result of a strategy which is based on the
concept of integral water management. The basic principle behind this strategy is that the objective of the
water policy could be achieved through an integrated approach to the problems of the water systems.
These policy recommendations wete further specified in the Fourth Memorandum on Water Management
(Ministry of Transport, Public Works and Water Management 1997). The Fourth Memorandum also
recommended the integration of policies (also from other departments) for water, town and country
planning, environment and nature. This policy recommendation created the opportunity for a more area-
otientated approach: a combination of an integrated generic approach for the national collective objectives
and a mote specific regional approach, taking into account the local conditions and opportunities.

The objective of the Fourth Memorandum on Water Management policy is as follows:
“Having and maintaining a safe conntry and the development and conservation of healthy and resilient water systems which
guarantee sustainable utilisation.”

Thus, the water policy for the North Sea is geared towards sustainable development and use of the watet
system. Fishery and ecological objectives are brought into balance using an integrated approach in relation
to the ecosystem qualities. The precautionary and ecosystem approaches are used for this purpose. Coastal
expansion plans go hand in hand with investments in the coastal environment. These views were used as
targets for realisation in the subsequent years (Ministry of Transport, Public Works and Water Management
1997).
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2b. The nature policy

The Ministry of Agriculture, Nature Management and Fisheries (LNV) is responsible for developing
policies that will improve the quality of nature in the Netherlands (including the related water systems).
This ministry is also responsible for making policy recommendations regarding fisheries in the North Sea.
Recommendations for the nature policy in the Netherlands are laid down in the Nature Policy Plan
(Ministry of Agriculture, Nature Management and Fisheries 1990). The main objective of the nature
conservation policy is defined as:

“Sustainable maintenance, recovery and development of natural and landscape values.”

"This objectives could be expressed in two words: biodiversity and naturalness.

The most important means for the fulfilment of these objectives is the realisation of the National

Ecological Network (Ecologisch Hoofd Structuur - EHS). Species protection-related measures are also

taken, such as the shelter of grassland birds and geese outside the EHS. Key points are:

. the EHS is a connected network of ecosystems which are nationally and internationally considered
important and are to be durably maintained.

. the EHS must be realised in 2018 and comprise 700,000 ha land and 7,000,000 ha of water (Ministry
of Agriculture, Nature Management and Fisheries 1995).

. all large marine and fresh waters, including the total NCP, ate key areas within the EHS.

3. The design must provide solutions to the criticism of the existing tools (AMOEBE and NDT).

Problematic issues around the use of the existing evaluation tools

The AMOEBE and NDT approaches use limited numbers of species for evaluation of the water systems.
The problem with this is the uncertainty over the drawing up of a one-to-one relationship with regards to
making trend analyses of the said species. In the Water policy the biodiversity objectives ate evaluated
based on a set of species which describe a cross-section of the ecosystem. The occurrence of the species in
this set can be controlled to a significant level by managers. This set comprises both common and rare
species. The first group can be used to follow the process of change in the ecosystem as a consequence of
the policy recommendation, while the second group (rate species) can be used to assess the deviation from
the desired situation. The so-called TTZ species (I=species to be conserved from international point of
view, T=species that are declining in number, Z=species that are uncommon in the Nethetlands) are used
for the evaluation of the biodiversity objectives for the nature policy for terrestrial ecosystems. This
approach was only effective to a limited extent for the aquatic ecosystems including the North Sea.

The extent of controllability of the I'T’Z species through policy measures is ambiguous. In practice
evaluating biodiversity objectives using the ITZ species are restricted. The observation of changes in the
biodiversity can be based upon ITZ species through monitoring. However, rare species can hardly be
observed in monitoring programmes. This results in a significant interference, which in turn masks the

signal.

Apart from these criticisms, the AMOEBE and the NDT concepts provide opportunities for an integrated
evaluation system. The underlying similarities between the two concepts are seen from their attempts to
define the ecosystem. The aspects to be defined in the two systems differ but these can be integrated.
Integration opportunities lie mainly in enhancing and broadening the scopes of the two evaluation systems.
Enhancement can be achieved through the inclusion of natural processes and structural characteristics of
the ecosystem other than just species. Broadening can be achieved using another choice and definition of
the ecosystem and the related species. The indicators and indicator parameters should then give a general
picture of the ecosystems. To develop such a robust indicator systematic, a conceptual framework
preceded by a set of criteria is necessary.

Perception of the desion

The state of and the changes in the ecological quality of the North Sea can only be understood propetly
with the use of indicators which are related to the relevant and characteristic processes and patterns
(structural characteristics) of the Notth Sea ecosystem. Therefore the characteristics of the North Sea
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ecosystem are pivotal to the development of the evaluation system. The indicators must be linked to one
of the various ecosystem characteristics. The relationship between indicators and the mutual water and
nature policy themes is specified in the evaluation system using the ecosystem characteristics. The quality
of the indicator is determined using one or more parameters. T'wo groups of indicators can be identified:-

e system indicators: these indicators enable obsetvation and quantification of developments in the
ecological qualities of the water systems ;

e utilisation indicators: these indicators enable analysis and quantification of impacts of use on the
ecological quality of the water systems.

By definition the indicators for human activiies should be controllable by the use of policy
recommendations. The system indicators cannot be controlled by the management forces. The steps taken
towards identification of the indicators are shown in the schema below (Figure 2).

1. Water and Nature Policy objectives

2. Biodivertsity Ecological functioning of the North Sea
with (sustainable) use

3. Characteristics of the ecosystem

Species (groups) Productivity
Ecotypes Feeding structure (types)
Populations Hydro-, morpho-dynamics

4. Indicatots

13 variables 10 variables
Indicator species Indicator species
(monitoring data) (monitoring data)

Figute 2. The relationship between the policy objectives and the indicators for the North Sea
ecosystem.
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Identification of the ecological indicators

The process of identifying the ecological indicators for the North Sea started with the analysis of the
existing Water and Nature Consetrvation policies made by the ministries of V&W and LNV respectively
(see Figure 2). The Water policy recommendation focuses on the maintenance of a sustainable ecosystem
in the North Sea, tolerating human activities that would not hinder the normal ecological functioning of the
ecosystem. The Nature policy recommendation focuses on maintaining the wildlife and biodiversity in the
ecosystem.

The existing tools (AMOEBE and NDT) were analysed and integrated to cover the main issues of the
policy statements. These issues include optimum biodiversity and sound ecological functioning of the
ecosystem. Because the existing tools (AMOEBE and ND'T) have a common quality of describing the
ecosystem, they were analysed and integrated for the purpose of identifying the ecological indicators.
During the integration of the Water and Nature policies, the concept of biodiversity (a central theme for
the Nature policy) was extended to include not only species diversity but also community diversities and
functional diversities (habitat, ecotypes) in the North Sea. As well as the natural processes of hydro- and
structural dynamics, energy transport patterns were used as elements for identification and selection of
ecological indicators. For the analysis and description of the functional aspects of the ecosystem a new set
of indicators was chosen.

Quality controls in the designing of the indicator system

Every stage in the process of identifying the indicators was analysed for the purpose of maintaining high
quality and reproducible products. The relevance of the selected indicators to the policy recommendations
and the ecosystem were thoroughly debated before acceptance. Workshops were held between the
potential users of the indicators (policy-makers, managers, stakeholders) and researchers whereby general
consensus on the methodology and the use of the indicators was reached (Duel ef a/. 1997).

The Nature and Water policies form the basis for the indicator systematic. The policy objectives were then
interpreted into more concrete ecological concepts (biodiversity end ecological functioning). These
ecological concepts were further described on the basis of the characteristics of the North Sea ecosystem.
The relationships between the ecosystem characteristics were used to identify appropriate indicators and the
subsequent indicator species for the ecosystem. It was realised during the design that changess in the
ecosystem can only be brought into focus when indicators are developed which define the relevant and
characteristic processes and structural characteristics of the ecosystem concerned. The following general
characteristics of an ecosystem are based on the vatious organisational levels within the ecosystem and the
assoclated functional aspects which define organisational levels:

species, both at individual level (number of species) and populations level (numbers of single species);

species groups and ecological communities: composition, structure and succession;

productivity of the various trophic levels;

structure of the food network: the food chains within an ecosystem and the inter-relationships,
transverse connections and contacts;

hydro-morphodynamics: processes which cohere with water movements and sediment management
that are also controlling elements for the creation of environmental conditions in which species
and ecological communities can develop;

ecotopes: parts of an ecosystem which can be distinguished on the basis of hydromorphological
factors which influence the occurrence of certain species or ecological communities.

Integration of the policy themes

In the integral evaluation system, the policy theme of conservation of biodiversity is coupled with the
ecosystem characteristics, ecological community and ecotopes. The outcome is the following types of
diversity which were used as bases for the development of biodiversity indicators:

® species diversity (inclusive genetic variation);
e diversity in species groups and ecological communities;
e diversity of habitat and ecotopes.
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Although ecological processes are undoubtedly influential to the biodiversity of the ecosystem, indicators
dealing with these processes are not included in the interpretation of biodiversity. The influence of
ecological processes on biodiversity is based on the development of habitats, species, species groups and
ecological communities. The inclusion of ecological processes when defining biodiversity will result in all
ecological components being incotporated in diversity, which will result in a significant ovetlap with
ecological functioning, which in turn results in the ecosystem acquiting a non-transparent structure.

The policy theme of healthy ecological functioning is evaluated using indicators which are linked to the
following ecosystem characteristics:

productivity;

structure of the food network;

hydro and morphodynamics.

There are distinct links between biodiversity and ecological functioning. In the evaluation system,
ecological functioning and biodiversity are specified from various standpoints. In the integral evaluation
system the interfaces of both themes are expressed using a common set of system indicators.

The policy theme of ecologically responsible use is principally under discussion in the Water policy via
the route of integral water management in which the ecological values for the North Sea and the
economical values of the utilisation are weighed up against each other. The following utilisation functions
are dealt with for the North Sea: fishery, shipping industry, recreation, military activities, mining industry,
sand excavation and supplementation, land reclamation and infrastructure. This policy theme deals with
keeping the balance between the impact of human activities on the ecological quality of the ecosystem and
on biodiversity and the ecological functioning of the system. With regard to the indicators for ecologically
responsible usage an ovetlap exists between biodiversity and ecological functioning. The indicators for
describing the ecology-conscious usage are placed in a different category of indicators related to usage.

Basic selection criteria for the indicators
The final selection of the indicators and indicator parameters is based on a set of criteria which include:-

a. Criteria for the selection of indicators
e the indicators must be relevant to both the Water and Nature policies;

e the relationship between indicators and ecosystem characteristics must be unambiguously expressed;
e the indicators are quantified by one or more indicator parameters;

¢ in the indicator systematic, a distinction must be made between system and utilisation indicators;

e the total set of indicators provides the most comprehensive image of the North Sea’s ecosystem;

[

only indicators and indicator parameters which comply with the selection criteria will be included in the
mdicator system.

b. Criteria for the selection of indicator paramelters
the indicator parameter must have a significant relevance with the Water and Nature policies.

e the indicator parameters must have a distinct relationship with the process and/or structural
charactetistics of the North Sea ecosystem;

® one or more indicator parameters must be capable of making the indicator operational;

e the set of indicator parameters must be capable of providing a total pictute of the quality of the North
Sea ecosystem.

The following technical requirements are very relevant for the selection of the indicator parameters:

1. Measurability: the quality of the indicator parameter must be able to be determined based upon field data
and/or model data. Information about the indicator parameters in the form of historic data and time-series
is also an advantage.

2. Unambignity: the direction in which an indicator changes must be unambiguous for the direction in which
the ecosystem changes.
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3. Sensitivity: the indicators must be able to perceive gradual changes in the ecosystem; a distinction must be
made between natural fluctuations and changes due to human activities. The trends and indicator
parameters must not have a broad tolerance for changes in environmental factors or ecological processes.
4. Broad relationships with existing evaluation systems is also an advantage.

The selected indicators for the North Sea
Indicators are developed based upon the various characteristics of the ecosystem (see Table 1).

The indicators are made operational by using one or more indicator parameters. The indicator parameters
are ecological quantities or units (indices) detived from data on the parameters. The quality of the indicator
parameter is determined using field and model data. By using these data, it is therefore possible to carry out
policy evaluations both in advance (policy analysis) and in retrospect (monitoring). It is essential that
reference points or a time-frame be defined for evaluation of the quality of the indicators. Reference points
can be classified into:
e more or less natural reference, based on system definitions of more or less undisturbed situations in
the past or comparable systems elsewhere;
® target value, based on a situation which is derived from the natural reference, taking specific social
prerequisite constraints into consideration (such as safety, maintaining existing infrastructure and
such like);
e standards, values established by the policy and which must be complied with;
® “base-line”, a situation from the past which concerns impact caused by human actions and which
serves as a reference point for the evaluation of the current situation and future planned
developments; if data is only available for the current situation this can function as a baseline for
the evaluation of future planned developments.

Using these reference points, a background can be created which can be used to desctibe the current quality
of the ecosystem as well as recent developments and future developments in the ecosystem.

The integration of policy recommendations and characteristics of the ecosystem resulted in the
identification of 23 indicators for the NCP ecosystem (see Table 1). Further development of the individual
indicators was strongly based on the available knowledge of the indicator parameter.

As the first step in the development of a workable set of ecological indicators, 13 indicators were selected
based on a pragmatic set of ctiteria. These criteria involved both administrative and technical qualities of
the indicators. The administrative criteria were based on the qualities necessary for the use of the indicators
for management purposes. The technical criteria is based on the technical requirements necessary for the
development of the indicators. The evaluation system has a hierarchic structure, in which the following
levels are distinguished in descending order: policy themes; ecosystem characteristics; indicators; indicator
parameters; and basic data.
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Table 1. GONZ Evaluation System Diagram

Policy Ecosystem- Indicator System indicator Utilisation indicator
themes characteristic parameters parameters
biodiversity species plankton ephytoplankton: average | *phytoplankton: average

species diversity

number of species
*mesozooplankton:
Simpson’s index

number of species (e)
*mesozooplankton:
Simpson ’s index (e)

macrobenthos
species diversity

ediversity macrofauna:
snumber of species
*Shannon-Wiener index
*Simpson’s index
erelative abundance of
most dominant species

*Quahog/Islandic cyprine | *Quahog/Islandic cyptine
macrobenthos | density density (v)
population *Masked Crab/Helmet *Whelk density (s,x)
Crab density estarfish density (v)
estarfish density

fishes species
diversity

*Simpson’s fish fauna
index

*Simpson’s fish fauna per
length classification index

*Simpson’s fish fauna index
)

*Simpson’s fish fauna per
length classification index

\)

salt water fishes
population

*Stingray:fishery mortality
and spawning biomass
*Fint: spawning biomass

*Herring: fishery mortality
and spawning biomass (v)
*Cod: fishery mortality and
spawning biomass (v)
*Plaice: fishery mortality and
spawning biomass (v)
*Stingray: fishery mortality
and spawning biomass (v)
*Fint: spawning biomass (1)

coastal and sea
birds species
diversity

*Simpson’s gulls and
sterns index

(breeding birds)

*Herring gull: number of
breeding pairs
*Mediterranean gull:
number of breeding pairs

coastal and sea
bird population

*Sandwich tern: number
of breeding pairs and
number of fully-fledged
young birds per breeding
pair

*Kentish plover: breeding
pairs

*Common scotet:
number of mating days in
winter

*Sandwich tern :number of
breeding pairs and number
of fully-fledged young birds
pet breeding pair (v,x)
*Kentish plover: breeding
pairs (1)

*Lesser black-backed gull:
number of breeding pairs
)

*Common scoter: number
of mating days in winter (v)

marine
mammals

population

*Porpoise: number of
animals

*Common seal: number
of animals

*Porpoise: number animals
(v.x)

*Common seal: number of
animals (x)
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distribution
area of marine

*Porpoise: distribution
area

*Porpoise: distribution area
(s,v,m)

mammals *Common seal: resting *Common seal: resting area
area (t,m)
species groups | plankton sphytoplankton: sphytoplankton:
and community *length-distribution edistribution of length (e)
ecological structure *ratio of densities *density ratios between
communities between flagellates and flagellates and diatoms (e)
diatoms stotal duration of Phaeocystis,
*total duration of Noctiluca
flowering of Phaeocystss, and Dinophysis flowering (e)
Noctiluca and Dinophysis *zooplankton:not yet
*zooplankton: not yet specified
specified
macto- eratio density r-and K-
benthos strategists
community
structure
fish community | *average weight of fishes | *average weight of fishes (v)
structure *biomass petrcentage *biomass percentage fishes
fishes >25cm in total >25cm in total
fish biomass fish biomass (v)
ecotopes surface of *Spisula banks area in *Spisula —banks area in
ecotopes ecotope shallow ecotope shallow coastal
coastal zone zone (v)
eundisrupted gravel banks | *undisrupted gravel banks
area area (v,z)
earea of undisrupted earea of undisrupted stone
stone ecotopes in the area | ecotpes in the area of
of Texelse Stenen Texelse Stenen (v)
Ecologically productivity primary eptimary production by | *primary production by
functioning production phytoplankton phytoplankton (e)
secondary *secondary production by
production copepods
*secondary production by
benthos
tertiary *somatic fish production | *somatic fish production (v)
production
decomposition | *starfish density estarfish density (v)
*Masked Crab/Helmet
Crab density
food network- | staple food scopepods density: *Spisula subtruncata density
structure Calanus finmarchicus )

Temora longicornis

*Spisula subtruncata density
*Small sand eel: fishery
mortality and spawning
biomass

*Herring: fishery
mortality and spawning
biomass

*Small sand eel: fishery
mottality and spawning
biomass (v)

*Herring: fishery mortality
and spawning biomass (v)

top predators

*Cod: fishery mortality
and spawning biomass
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eSandwich Tern: number

eSandwich Tern: number of

of breeding pairs and breeding pairs and number
number of fully-fledged | of fully-fledged young birds
young birds per breeding | per breeding pair (v,x)

pair *Porpoise: number animals

*Porpoise: number of
animals

*Common seal: number
of animals

(v.x)
*Common seal: number of
animals (x)

complexity of
food network

as yet no indicators
proposed

trophic *macrobenthos food
structure of groups index (I'TT)
mactrobenthos-
community
trophic as yet no indicators as yet no indicators
structure of proposed proposed
fish population
hydro and dynamic ssand bar area ssand bar area (z,1)
morpho- ecotopes area
dynamic

Examples to explain the use of the indicators

Example 1: Matrine fish population

Relevance and sensitivity of the indicator

Fisheries strongly influence the fish populations in the North Sea, not only the commercially attractive
species such as cod, herring, plaice and sole, but also the commercially less important shatks and rays.
Ecological sustainability means that the viable fish populations must remain in existence and conservation
of biodiversity and ecotopes must advance. The commercial species are the most significant for the
fisheries, of which the viable species must also remain in existence. Ecological sustainability and fishery
concerns are equally significant for the commercial species. This does not apply for commercially
uninteresting species, for which only ecological sustainability is important.

For policy-making purposes the fish population is an obvious group. The situation in which fish stock find
themselves makes a statement about both the quality of the North Sea ecosystem and about the utilisation
of the ecosystem by the fishery. The population development of the various fish species can be seen as an
indicator for the ecological quality of the North Sea. The Water policy is geared towards sustainable
development of the water system and a durable utilisation. Sustainability is pivotal for ecological quality
and combines both the Nature concerns and the fishery concerns.

Indicator species

The following species have been chosen as indicator species: cod, herring, sand eel and plaice as
commercial species; stingray for the non-commercial species. Herring is a pelagic species; of the demersal
species cod live and plaice live on the seabed. The different feeding habits are also represented: herring eat
zooplankton, plaice eat benthos, cod eat fish and benthos, sand eel eat copepods and worms, and the
stingrays eat sand eel and crustaceans.

For the indicator ‘population marine fishes,” the population parameters of spawning biomass and fishery
mortality are used as indicator parameters. Fish species which are characteristic elements of the fish fauna
and at the same time reflect the clearly distinguishable form of fishery make up the indicator species
(herring, cod, plaice, sand eel and stingray (susceptible to fishery pressure).
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Data compilation and processing methodplogy

Mortality and spawning biomass of the four species are measured. The monitoring frequency is once per
year. There are very few measurements for the stingray.

Developments and trends in previous years

In previous decades, the fish populations in the North Sea have been intensively fished, possibly with the
exception of the sand eel. The situation appears to have stabilised somewhat in the last few years and in a
few cases a slight recovery appears to have taken place.

The indicator and the curvent guality of the North Sea

Table 2 presents an image of the current spawning biomass and fish mortality for the four commercial
species, with regards to the concern levels proposed by the ICES in 1998. In previous decades the fish
mortality of herring, cod and plaice exceeded the concern levels. The sand eel displays a healthy
population; herring, cod and plaice are on and around the safe biological minimum (MBAL). The stingray
is suspected to be outside the biologically safe limits.

The ICES proposed levels of minimum spawning existence from 1998 (Bpa in tons) and maximum
fisheries mortality representation (Fpa) as well as the decline in percentage per year which complies with the
proposed fisheries mortality.

Table 2. Indicator parameters for marine fish populations in the Notth Sea.

Fish type Bpa Fpa %
Herring 800.000 0.30 26
Cod 150.000 0.65 48
Plaice 300.000 0.30 26
Sand eel 600.000 - -
Stingray - - -
Cod Fecundity biomass (1000 tonne) —— Fish mortality(% 2-6 year group)
350 100
300 80 3
o 250 5
8 200 60 g
5 150 0 Z
-3

Figure 3. Fecundity biomass and fish mortality for cod.

Example 2 : Sandwich tetn (Sterra sandvicensis)

Relevance

The Sandwich tern at sea is an indicator of the availability and quality of food. Sandwich terns forage in the
Dutch coastal area (to a depth of 20 m) and secure their food by diving from low heights to depths of more
than 1 metre. Their food comprises mainly small fish species; along the Dutch coast this is primarily sprat,
young hetring and sand eel. Further research into the ecology of foraging Sandwich terns is needed, in
particular into the impact of water quality on the presence and their ability to catch the food.

As a breeding bird, the species can be used as an indicator for the availability of food in combination with
the quality of the foraging areas in the North Sea. The breeding habitat required by this species, slightly
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overgrown sandy plains, is constantly under pressure from changes and disturbances. The Sandwich tern
broods in colonies in the Scheldt estuary and the Wadden Sea.

The number of Sandwich terns in the Netherlands is largely determined by the availability of breeding areas
in combination with the quality of the foraging areas in the coastal area of the North Sea, including the
amount of fish, the size of these fish and the quality (accumulation of toxic substances). The numbers of
breeding pairs are principally influenced by the availablility of suitable breeding biotope. In the
Nethetlands, in particular the Friesian Islands, a limited amount of breeding biotope is still present, but this
is unsuitable due to excessive recreational pressure. An insufficient availability of food in the coastal area
can also lead to a reduction in the number of terns that can breed. If this is incidental then it has no impact
on the total population range, as Sandwich terns have a long life span.

This bird migrates to Africa in the winter period and the numbers in the Netherlands can be influenced by
the situation there. This is why further research into structural changes must always be carried out in order
to discover the true cause of population variations.

Trend and curvent situation

Sandwich terns are virtually only seen along the coast (Stone ¢f a/. 1995). The distribution is associated with
the availability of nesting grounds. Outside the breeding seasons terns normally live in large groups at sea.
Figure 4 shows the trend in numbers of Sandwich tern breeding pairs in the Scheldt estuary sector. The
trend displays an obvious dip in 1991. This dip was primarily due to the fact that a large section of the
“Scheldt population”, in Zeebrugge in particular, bred in Belgium. After 1994 the numbers in Zeebrugge
declined once more. A section of the breeding birds relocated once more to the Scheldt, but it also became
apparent that the total Scheldt population began to grow again (Meininger ef 2/ 1999). At the end of the
nineties the Scheldt breeding population comprised around 4,500 birds. This is more than the RAMSAR-
1%-standard (Rose and Scott 1994).

The number of Sandwich tern breeding pairs in the Wadden Sea follows a slightly rising trend with a dip in
1996. This dip can possibly be explained by a sparse fish availability (herring types), probably as a result of
a natural fluctuation. The majority of adult birds then skip a year of breeding, although young Sandwich
terns try anyway. (Stienen and Brenninkmeijer 1997).

Sandwich tern - Wadden Sea

10000
9000
8000
7000
6000
5000
4000 —f
3000
2000
1000

No. of breeding pairs

Figure 4. Trend in numbers of breeding pairs of Sandwich terns in the Wadden Sea atrea, 1979-
1998. The black line represents a calculated trend.
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Example 3: Trophic structure macrozoobenthos

Relevance and sensitivity

For seabed animals, four different forms of food absorption are recognised. These forms are considered
typical to specific forms of food availability, whereby human actions can influence this availability. An
index can be calculated using the grouping of species into these four types of food absorption, the Infaunal
Trophic Index (ITT). Compared with other indicators such as diversity, biomass, density and level of
sedimentation of organic matter. the IT Index is the most sensitive to changes in the structure of the
macrozoobenthos community.

Indicator species

A selection is made from of all microzoobenthos species which with their specific manner of feeding
belong to one of the groups:
1. Suspension feeders: animals which feed on suspended matter, thus floating in the water. This
takes place with filter systems or tentacles, fans, arms or a mucous net.
2. Interface feeders: these animals can extract food both from the water and the seabed.
3. Surface deposit feeders: species which are specialised in the detritus (dead organic matter) which
lies on the seabed.
4. Subsurface deposit feeders: these animals live off the detritus that is butied in the seabed.
Notmally a large amount of sediment passes through the intestines of these animals.

Therefore these are not omnivores, predators ot herbivores. Subsequently all scarce species are dropped.
Ultimately only a small percentage of the animals is left, which is included in the I'TT calculations. The IT
Index is based upon the total number of species found which belong to one of the stated feeding methods
in the selection..

Compilation and processing of the data

When it is determined which animals are to be included in the calculation, from every location or sample,
the index can be calculated, using a formula. The multiplication factors 0, 1, 2 and 3 are input in order to
obtain a scale distribution. If the result is around 100, then the suspension feeders are dominant for the
selected species and the environment is considered stable and barely disrupted. If the result is around 0
then the subsurface deposit feeders are dominant and a large disturbance is probably taking place, almost
certainly as a result of human actions.

The ITT can be calculated annually using the microzoobenthos monitoring programme (MWTL). To this
end the index is calculated for each sample, after which the median value is presented per sub-sector.

Developments in previous Years and current situation
The development of the trophic structure macrozoobenthos indicator in the period (1991-1998).

Opyster grounds (north):

In general relatively high IT indices have been measured in the most northerly sub-sector of the NCS, in
particular from 1991-1993, and to a lesser extent in the final years of research, where a drop in the index
was perceived. The lowest values of the IT Index in this sub-sector were measured in 1997.

Oyster grounds (south):

In the southern sector of the oyster grounds relatively high figures for the IT Index have been registered,
however on average these are slightly lower than in the North. Furthermore, a decline can be seen for the
years 1992-1994, although the IT index remained reasonably stable (65-74) between 1995 and 1998 in this

sub sectot.

231



Infaunal Trophic Index ——Kust —&— Oestergonden N
—a&— Oestergronden Z —X¥— Offshore

100
90
80
70
60
50
40
30
20
10

0 | | | | | |
1991 1992 1993 1994 1995 1996 1997 1998

jaar

index

Figure 5. The development of the average I'TI in different parts of the North Sea.

Offshore area:
On average a low ITI was found in the offshore area in the years 1991/1992; after an increase up to 1995 a
decline was observed during the last three years (1995-1998).

Coastal area:
The widest distribution of the I'TT of all four sub-sectors has been observed in the Dutch coastal area. The
drop in the index along the coast between 1995 and 1998 is in line with the trend for the offshore area.

The ITT in all four areas shows a drop in the last years. It is striking that the development in the oyster
grounds (north and south) shows a conflicting trend. The average spatial distribution of this indicator in
the period 1991-1998 shows a high mean I'TT in the oyster grounds and at two stations along the coast.
The offshore sector shows significantly lower ITT’s between 1991 and 1998. It must be kept in mind that
the calculation of the index between 1991 and 1994 was carried out using five sub-samples per location,
whereas since 1995 only one sample per location is used.

Conclusions

Having based the development of the indicator systematic on the relevant processes and structural
characteristics of the North Sea ecosystem, the foundations were laid for the development of indicators for
the integral evaluation of the water and nature policy objectives which include:-

- biodiversity

- ecological functioning

- sustainable use of the North Sea ecosystem.

The significant additional benefit of the integral indicator system is that in contrast to the existing
evaluation systems (AMOEBE and NDT), the indicator system is based on species, ecological
communities, ecotopes, productivity, food network structure, hydro- and morpho-dynamics. This links the
assessment and evaluation of the ecological qualities of all sorts of water systems. It creates a better picture
of the possible changes in the quality of the ecosystem. In the previous evaluation systems (AMOEBE and
NDT), no obvious link was found between the parts of the ecosystem (the species) and the various human
activities on the North Sea. The opportunity exists within the indicator evaluation system to evaluate or
assess the ecological impacts of human activities in relation to biodiversity and ecological functioning. The
impacts of specific human activities such as fisheries could be directly described by using the related (fish
and macrozoobenthos) indicators.

The existing monitoring programmes in the Netherlands can supply sufficient information in order to

quantify a large number of indicator parameters. In a few cases alteration of the existing monitoring
programmes ot establishment of an additional monitoring programme is desired.
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The development process of the indicators has initiated a communication network between researchers,
managers and policy-makers. This communication channel has never been as gainfully used as in the
GONZ project. The people involved understand each other and the possibility exist of a collective
decision on single sectoral problems as fisheties, sand extraction and eutrophication.

The difficulties with the North Sea in using the indicator systematic is the size of the water mass. The
Notth Sea is big and natural processes play a leading role in the day-to-day changes in the ecosystem.
Changes due to humans are mostly local and could be in some way carried over broader areas but with
minimum impacts, because the sea has a replenishing component which ensures the cleaning up of the
ecosystem to a more balanced and organised state as dictated by the prevailing conditions. Further work in
the GONZ project is now being carried out to quantitatively differentiate the changes caused by natural
forces from those caused by human activities. The products of this work could be used to reduce some of
the uncertainties around the Notrth Sea ecosystem and its behaviout.
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APPENDICES
Appendix I

Human dimensions of land-based fluxes to the coastal zone: the LOICZ-Basins approach
by H.H. Kremer, Wim Salomons and C.J. Crossland

The following appendix provides an introduction in methodology of the regional assessment and synthesis
of human dimensions of land-based fluxes to the coastal zone as performed in the LOICZ-Basins core
project. In using a common methodology, harmonized assessment protocols and project designs for
research on global scales, the LOICZ-Basins framework aims to assist in interregional exchange and
acquisition of funding opportunities on local, sub-regional and regional scales.

Background

Coasts worldwide are subject to many pressures which are expected to continue or increase in the future.
Natural flows of water, nutrients and sediments to the coast are largely and increasingly influenced by past
and planned physical changes in rivers (e.g., damming). In addition, the increase in tourism, fisheries,
urbanization and traffic will offer challenges for the coastal zone managers and regulators. The
management issues and their solutions require an integrated approach of the natural and socio-economic
sciences (Turner e/ /. 1998; Salomons ¢z a/. 1999). Numerous studies (often mono-disciplinary) have been
conducted to deal directly with these issues but could benefit from more integrated assessment. This
integration of the results of past studies requires a simple and harmonized framework for assessment and
analysis. For the integration LOICZ-Basins uses the DPSIR framework:

LOICZ-Basins faces three major challenges:

1) to determine the time delay between changes in land-based material flows (due to socio-economic
activities, morphological changes or regulatory measures) and their impact on the coastal zone
system.

2) to generate an improved understanding of the complexities of the coastal sea environments and to
detive from this complex environment the “critical loads”.

3) to consider the multiplicity of interests and stakeholders affected by transboundary issues,
patticulatly when local, regional, national, and multi-national governmental bodies with conflicting
interests are involved.

The DPSIR framework

The Driver-Pressure-State-Impact-Response or DPSIR scheme (Tutner ef @/ 1998; Tutner and Bower
1999), provides a standardised frame for site assessment and evaluation. It ultimately enables the
calculation and modelling of the impacts of change on the delivery and use of environmental goods and
services expressed in scientific and monetary terms. The scheme sets up a platform for independent review
and feedback evaluation of political and managerial response and options. The elements of this framework
are:

Drivers: resulting from societal demands the sectoral activities with consequences for the coastal zone
include:

e urbanisation

® aquaculture

e fisheries

e oil production and processing
® mining

e agriculture and forestry

e industrial development

e Jland use change.
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Pressures: processes affecting key ecosystem and social system functioning (i.e., natural and anthropogenic
forcing affecting and changing the state of the coastal environment):

e damming and other constructions

river diversion, irrigation and water abstraction

industrial effluents (industrialisation), agricultural and domestic wastes (urbanisation)

navigation and dredging

sea-level rise induced by land-based activities and affecting the coastal zone (e.g., decrease of riverine
sediment load leading to instability of coastal geomorphology)

e other forcing functions (not primarily anthropogenic) such as climate change.

State and State change: the indicator functions and how they are affected:

e water, nutrient and sediment transport (including contaminants where appropriate) observed in the
coastal zone as key indicators for trans-boundary pressures within the water pathway. Indicators are
designed to give an overview of the environmental status and its development over time and enable
ultimately detivation of critical load information

e geomorphologic settings, erosion, sequestration of sediments, siltation and sedimentation

e economic fluxes relating to changes in resource flows from coastal systems, their value, and changes in
economic activity including the valuation of natural resources, goods and services.

Impact: effects on system characteristics and provision of goods and services:
e  habitat alteration

changes in biodiversity

social and economic functions

resource and services availability, use and sustainability

depreciation of the natural capital.

Response: action taken on political and/or managemnet level:
® scientific response (research efforts, monitoring programs)
e policy and/or management response to either protect against changes such as increased nutrient ot
contaminant input, secondatry sea level rise, or to ameliorate and/or rehabilitate adverse effects and
ensure ot re-establish the chance for sustainable use of the system’s resources.

The pressures are manifold, so we narrow them down within the LOICZ context, which deals with
changes in biogeochemical cycles as major indicators. The LOICZ-Basins project therefore deals with the
impact of human society on the material transport such as watet, sediments, nutrients, heavy metals and
man-made chemicals to the coast. It assesses the loads and their coastal impact and tries to provide
feasible management options together with an analysis of success and failure of past regulatory measures.
Since changes in fluxes are mostly land or catchment-based, the catchment—coastal sea system is treated as
one unit — a water continuum. In applying this scale to loads and coastal change phenomena this means
that beyond activities from agriculture, fisheries, urban development, industry, transport, toutism also
motphological changes made to a catchment (e.g. damming) have to be taken into account.

In particular the following parameters will be assessed:
e material flow of water, sediments, nutrients and priority substances (past, current and future
trends);
®  soclo-economic drivers which have changed or will change the matetial flows;
e indicators for impacts on coastal zone functioning; and to derive from them
e 2 'critical load" for the coastal zone and “ctitical thresholds” for system functioning.

Linking coastal response to socio-economic drivers
This ctitical load and threshold concept being developed within the UN/ECE CLRTAP convention will
develop this link. (The “United Nations Economic Commission for Europe’s convention on Long-Range

318



Transboundary Air Pollution” has held several workshops and produced handbooks on the critical load
concept for terrestrial and freshwater systems. In LOICZ-Basins these concepts are extended to the
marine environment). In a systems approach it can be used (as has been done for atmospheric pollution
abatement) for a cost-benefit analysis of management options. Scenario-building is an integral part of this
analysis. Critical loads provide key information for the development and application of indicators for
monitoring purposes as required, for example for the implementation of the Coastal Global Observation
System, C-GOOS, of UNESCO’s IOC.

Socio-Economic Drivers:
Urbanisation and transport/trade
Agricultural intensification/landuse change,
Tourism and recreation demand,
Fisheries and aquaculture,
Industrial development

Climate Change and
Coastal Processes
Variability

Environmental Pressures
Land conversions and reclamation.
Dredging, aggregates and oil
and gas extraction.

Waste disposal in coastal water.
Water abstraction. Drainage network and
estuarine and coastline engineering works,
dams, barriers and barrages.

Policy

Environmental

Response & ‘State’ Changes:
Management Changes in nutrient, toxic
Opti compounds and sediment
ptions waters fluxes to the coastal
zone. Loss of habitats and
" biological diversity.
% eutrophication/water pollution,
Stakeholders % coastal crosion
Gains/losses
Impacts
‘The changes in processes and Figure Al.1. Description
ﬁ;“mﬁ}*s "mﬁ*ﬂmgém of the Driver-Pressure-
0 conseq impacts on
human welfare via productivity. State-Impact-Response
health, amenity and existence (DPSIR) Framework.
value changes.

LOICZ-Basins employs different approaches to identify targets and indicators for the coastal response:

® The most simple “policy-oriented” approach is taking the critical loads which have been agteed upon in
international treaties (e.g. the 50% reduction scenario within the Rhine Action Plan, also adopted for
the North Sea).

e The “ecosystem” approach uses historical data on the response of the coastal system to changing loads
and identifies indicators. This approach will incorporate an attempt to discriminate between the natural
state and an anthropogenically altered state.

e The “regional management” approach is based on consultation with local authorities and identifies
their criteria for indicators or critical loads. This incorporates other indicators than those based on
scientific arguments alone.

The indicators and targets will be used to detive critical concentrations. Taking into account
transformations and dispersion in the coastal environment, a critical load to the coastal zone can be
calculated. This critical load, the critical outflow of the catchment, is a combination of inputs by socio-
economic activities and transformations in the catchment and its delta/estuary. Once these links and the
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transformations of the loads have been established it will be possible to carry out scenatios for cost-benefit
analysis and trade-offs. This will require the integration of existing modelling tools from the natural and
social sciences.

The DPSIR framework is applied to determine critical loads of selected substances, under different
development scenarios, with diverse biophysical and socio-economic settings, triggering the discharge into
the coastal seas. It aims to provide the interdisciplinary platform for participatory approaches jointly with
natural, social and economic scientists, and to incorporate representatives of stakeholders including
industry, agriculture, environmental organizations and citizens.

Large catchments seem to be obvious examples to be addressed within a global LOICZ synthesizing effort
(e.g. Amazon, Nile, Yangtze, Orinoco). However, from the pesrpective of coastal change, the major
influence from land-based flows is generated in small to medium catchments with high levels of socio-
economic activity. Changes in land cover and sectoral use need much shorter time-frames to translate into
coastal change and usually exhibit more visible impacts than in large catchments whete the “buffer
capacity” against land-based change is higher simply as a function of catchment size. Thus, small and
medium catchments are of ptiority to the global LOICZ-Basins assessment. They dominate the global
coastal zone (in Africa, for example, they characterize extensive parts of monsoon-driven runoff to the
Indian Ocean). In island-dominated regions such as the South Pacific or the Caribbean frequently a whole
island 1s a catchment affecting the coastal zone and influences are generated by both anthropogenic drivers
and global forcing.

The apptoach
Regional networks, assessment wotkshops/desk studies

Through two-stage regional wotkshops, LOICZ-Basins builds up regional multidisciplinary networks of
scientists who bring their experience and existing information into the synthesis process. The first
workshop identifies the pertinent regional issues and provides a first ranking order of current and predicted
impacts with trend analysis, based on expert judgement and published scientific information. A second
wotkshop finalizes the first regional synthesis, improves the geographical and thematic coverage and assists
in preparing research proposals for local and regional funding. Emphasis is given to close coupling of
biogeochemical and physical sciences with human dimensions. Wotkshops have been held and networks
established in Furope, Latin America, East Asia and Africa, while desk studies cover the Caribbean,
Oceania and the Russian Arctic. In February 2001 the European Catchments (EuroCat) project, funded by
the European Union, started (http://www.iia-car.unicalit/ FEUROCAT /project.htm) as a direct tesult of a
LOICZ assessment. The EuroCat design, objectives and modelling approaches serve as templates for the
development of other regional catchment-coastal zone projects currently being developed for Africa, Latin
America and Fast Asia.

A LOICZ Basins WWW page is now available at the GKSS Research Center, Geesthacht, Germany,

(http:/ /w3g.gkss.de/projects/loicz basins/) and through the LOICZ web-site (www.nioz.nl/loicz/). It is

updated continuously and provides copies of reports for downloading.

Proposals and projects that develop from regional LOICZ-Basins efforts contribute to the global LOICZ
assessment. They also contribute to the Integrated Coastal Area Management initiative, ICARM, as well as
to the Coastal GOOS “Global Ocean Obsetving System” of UNESCO/IOC. Links to the typology up-
scaling effort consideting global river run off and coastal biogeochemistry (a joint project of LOICZ and
BAHC through the University of New Hampshire) are being pursued. Watching briefs exist with other
global efforts such as GIWA, the WWAP and Millennium Assessment. Increasing the links with the
Regional Seas initiatives under UNEP and the GPA 1s under consideration.

The framework for LOICZ Basins Synthesis and Project Development
Since LOICZ-Basins workshops have a regional focus, assessment and ranking follow a heirarchy of scales
finally allowing a full regional picture to be generated — the scales increase from:

320



» local catchments via
» sub-regional ot provincial scales up to
» regional scale which could be a country (e.g., Brazil) or a sub-continent or continent.

To facilitate thinking and to guide the evaluation of existing information, the Driver/Pressure/State/
Impact/Response scheme (DPSIR) has proven to be an approptiate descriptive framework. The steps
taken are:

a) setup alist of coastal change issues of and related Drivers in the catchment (plenary-task).

b) characterize and rank the various issues of change based on either qualitative information (i.e., expert
judegment - if there are no hard figures) or hard data coming from investigations or archived matetial;
this includes identifying critical load and threshold information for system functioning.

¢) derive a list of current or prospective “hot spots” representative of a type or class of catchment-coast
system, from which to develop a proposal for future interdisciplinary work.

In other words LOICZ-Basins aims to provide an expert typology of the current state and expected trends
of coastal change under land-based human forcing and natural influences. The assessment follows a set of
key questions which cover the vatious aspects and scales of the DPSIR analysis and follow a sequence of
assessment tables, participants are asked to fill in prior to the wotkshops. A generic scheme is shown
below. All major assessment tables closely follow this scheme, and allow inner and interregional
comparison within the global LOICZ-Basins effort, although the entries to the tables can be different.

/

I:l Up-scaling process >

|
% .

S

g

2

g

5 aé Eutrophi- Damming | River A Trends or | Sub-region | Trends or
:; g cation Ranking 1 (Rivers Ranking
% o A-D)

& Erosion e.g. Water | River B

w2 Abstraction

E 5 Loss of

82 Biodiversity

* = see comments on this driver identification and ranking on the following pages.

Figure Al.2. Basic schema of assessment tables.

Ranking and classification

The OSPAR 2000 quality status report (http://www.ospat.com) lists human pressures on the coastal sea in
a ranking order with four classes according to their relative impact on the regional ecosystem - including
sustainable use. Pressures are attributed to vatrious drivers or pressure classes.

Table Al.1 shows a few examples compiled along the OSPAR guidelines, adapted to fit the LOICZ-Basins
concept. It focuses on issues which link to land-based activities.
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Table Al.1l. Examples of impacts, pressures and drtivet/pressute settings in the LOICZ context.

A (hlghest Input of organic contaminants — land- Various economic sectors
impact) based
Inputs of nutrients — land-based Various sectors, urbanization,
(wastewater, agriculture)
B (upper Input of oil and PAH —land-/sea-based | Oil industry/Shipping
intermediate
impact)
Input of other hazardous substances — Industry/Shipping/vatious
land-/ sea-based sectors
C (lower Input of nutrients, organic matetial, Mariculture
intermediate antibiotics etc.
impact)
Mineral extraction — land/ sea based Engineering, Mining
Inputs of radio nuclides from land Energy and other sectors
D (lowest impact) | Input of waste/litter Recreation, Tourism

From these and other examples, adapted to the LOICZ needs and relying strongly on regional expert
judgement and - if available - regional quality standard protocols and agreements, the LOICZ-Basins task
group has developed a set of Basins Regional Assessment tables for global application.

LOICZ-Basins Regional Assessment Tables (RA 1- 7) and key questions for workshops, synthesis
and project development

The tabulated DPSIR analysis has proven to be an appropriate descriptive framework for this purpose.
The questions leading through the tables have usually been addressed in the first phase of the Basins
wotklshops. The tables ensure a standardize approach within the global LOICZ-Basins effort. They allow
integration of the regional assessments and expert typologies into the global scales and help to fill gaps and
harmonise the synthesis. Data included in the first workshop are reviewed and confirmed in light of new
information delivered to the second wotkshop. Detailed source references for data or critical load
information are included wherever possible.

Table Input

Major data needed for the assessment are material flows and loads (historic data and those of relatively
unimpacted systems if possible). Fluxes to be considered are:

o  Water

e  Sediments

e N,P,C 5y

e Contaminants

The trend information on expected changes in the DPSIR scenarios across the various scales (how will
drivers change and will this affect the loads to the coastal sea?) provide preliminary assessment that sets the
stage for dynamic scenario analysis.

The critical thresholds information can be derived from: ecological (State/Impact relationship) as well as
political and managerial information (Response) which refers to environmental quality standards,

regulations, water directives and other comparable instruments.

The following steps are taken:
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Appendix II Meeting reports

AfriBasins I Workshop (contributor — O. Mattins)

Duting the first LOICZ AfriBasins workshop, held in Nairobi 25-28 July 2000, a comprehensive scientific
and institutional network was established, including representatives of GEF (Biodiversity and Land
Degradation), the Wotld Bank (African Water Resources Management Forum Interim Task Force) and
UNEP/DEIA&EW and the Division of Policy Development and Law. Divided in three sub-regional
working teams taking into account the heterogeneous features of North Africa, West Africa and
East/Southern Africa, the network concentrated on establishing a data and information base consideting
the existing knowledge and the major gaps in “catchment—coastal sea” interaction issues. The DPSIR
(Dtivers, Pressure, States, Impacts, Response) scheme provided a practical framework facilitating the review
of drivers of change at the catchment level and the identification of and first efforts to categorise key
pressutes on the coastal systems.

The regional assessment will continue to develop a synthesis of horizontal material fluxes, changes to
African coastal zone resources and characteristic system functions, and how these link to pressures on the
catchments. Where possible it will be highlighted how changes in the coastal zone may feed back on the
human system. Following a classification of pressure - state scenarios as well as trend analysis on expected
change, a set of indices will be developed to allow regional and finally global up-scaling of the information
within the global LOICZ/BAHC typology effott.

As in other regional LOICZ-Basins meetings, the African group identified possible demonstration sites in
each region with which to start the development of project proposals. The objective is to address a
representative range of regional sites through interdisciplinary studies allowing for the development of
indicators for sustainable use of coastal zones. Following the critical load concept, they are aimed at
reflecting the human dimensions of catchment processes and coastal zone responses. The projects should
be able to employ standardised assessment and modelling tools in both the biogeochemical and socio-
economic fields as developed under LOICZ and build on eatlier interdisciplinary efforts such as the
modelling of residual productions of material fluxes as in the South East Asian project, SWOL. The
proposals can be developed in consultation with other Basins projects such as EuroCat.

A major criterion for site selection is their potential for up-scaling, i.e. a set of systems that represents a
reasonable coverage of “types” of DPSIR scenarios and related coastal issues allowing comparison on
regional and broader scales. While valuable to the LOICZ typology effort, this approach has considerable
potential for co-operation with other global IGBP projects such as BAHC, LUCC and PAGES. As well as
their contribution to aspects of global change, the studies are expected to be relevant for the issues of
ICAM processes in Africa.

The AfriBasins network acknowledged the holistic character of the LOICZ-Basins effort. The site studies
to be developed from this context can prove valuable to complement the objectives of various ongoing or
planned river-catchment initiatives. Potential for synergies was seen with activities combined under the
African Water Resource Management Initiative — West & Central Africa and the Integrated Land and Water
Management Action Program for Africa (initiated mainly through the implementing agencies of the GEF).
For successful implementation of a continued AfriBasins in the region, it was however regarded as equally
impottant to strive for African “ownership” of this LOICZ approach. UNEP/ROA offered to assist by
providing a link to the African Ministerial Conference on the Environment, AMCEN. Through AMCEN’s
Water Forum and in cooperation with START, an appropriate coordination structure would be established
to suppott the implementation of LOICZ AfriBasins as a complementing effort and to cover the various
training and capacity-building needs involved. The meeting also agreed that the committee, with PASS and
LOICZ, investigates potential synergies and supplementation with efforts such as IOC-ICAM and GOOS,
determining how LOICZ-Basins might best complement them, and forge the appropriate links.
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AfriBasins II Workshop (contributors — H. Kremer and R. Arthurton)

Opening the AfriBasins II Workshop, held in Nairobi 29 October — 1 November 2001, Mrs Rungano
Karimanzira (ROA) welcomed the participants on behalf of the UNEP hosts. She stressed the importance
of the Water sector to UNEP and stated her willingness to convey the workshop output to the AMCEN
process. She referred to the forthcoming Johannesburg Summit meeting, noting the importance of water-
related issues in the Johannesburg Action Plan.

Dr Eric Odada, representing PASS, drew attention to other major initiatives involving water including
GIWA and highlighted the importance of coming to terms with the impacts of global change on water
quality and availability. He noted the present lack of integrated knowledge and management between
catchments and oceans, and drew attention to a need to link AfriBasins with other global science system
initiatives in and around Aftrica.

Dr Hartwig Kremer, representing LOICZ, set the context for AfriBasins as a LOICZ cote project that
considered the human dimensions of land-ocean flux. The AfriBasins II workshop was building on the
foundations established by the African coastal science and socio-economic community during AfriBasins I.
The project focused on changes in the environmental state of the coastal zone, the receiving body for
catchment processes and activities. The IGBP Open Science Meeting, held eatlier this year, recognized the
importance of coastal science in understanding the wider Earth System. He noted the links with IOC
through the GOOS and, particulatly, ICAM programmes, connecting scientific synthesis to management
issues. Dz Isabelle Niang Diop spoke on behalf of IOC, drawing attention to the linkage between
AfriBasins and the GOOS and ICAM programmes in Africa.

As with LOICZ-Basins projects elsewhere, standardization of the assessment using the DPSIR framework
and upscaling from individual catchment to regional scales were recognized as keys to the success of
AfriBasins. The aim was for AfriBasins to serve two goals. On the one hand it sought to enhance LOICZ
science and thus inform the Global Change Science community; on the other, it aimed to provide a
scientific basis for informing policy making and management organizations with a view to formulating
approptiate response strategies. There would be an opportunity for AfriBasins to add value to GIWA, with
its inventory approach to the water cascade between catchment and ocean. The output from AfriBasins
would identify and priotitize cases for study under an AfriCat proposal that would be designed to examine
the relationships between catchment drivers and their coastal impacts in a number of representative African
catchments. The current EuroCat project would provide a model for the proposal.

Drawing on the work by the network of African scientists in AfriBasins I and attempting to fill the
disciplinary and knowledge gaps identified at that workshop, AfriBasins II aimed to finalise the preliminary
integrated regional assessment and to provide a link to the first global LOICZ-Basins synthesis. A state-of-
the-art regional overview and an identification of “hot spots” to be picked up in a proposal for future
regional integrated research were the immediate products expected from the workshop.

The AfriBasins II workshop adjusted the sub-regional divisions that had been suggested in AfriBasins I,
now recognising a total of eight sub-regions (see 2.3). Using standardised proforma tables based on the
DPSIR framewotk, two working groups completed the assessment compilations at catchment and sub-
regional levels for the western and eastern/north-eastetn coasts of Aftrica respectively. The emphasis
throughout was on a close coupling of the physical and biogeochemical sciences with the human
dimensions both of the driver-pressure settings in the catchments and of the issues and impacts at the
coast. Finally the sub-regional assessments were scaled up to the regional level.

From the results of the DPSIR assessment, the workshop identified river catchments within the region that
would be proposed for detailed study, examining various aspects of the driver-impact linkage. This output
is aimed to feed the planned “AfriCat” proposal, envisaged as providing a conceptual umbrella covering
individual study proposals, that will be developed concurrently by the AfriBasins scientists’ network.
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Appendix III List of patticipants

EGYPT

Prof. Hassan Awad

Head, Oceanography Department

Prof. of Marine Chemistry and Pollution
Faculty of Science

Alexandria University

El-Anfoushy

21511 Alexandzria - Egypt

+203 45 52 658/9 or 48 43 171/2

+203 42 93 126 or 39 11 794

Email: Awads21@hotmail.com

GHANA

Dr Chris Gordon

Interim Directot, Centre for African Wetlands
University of Ghana, Legon

CAW, P.O. Box 67, University of Ghana, Legon,
Accra, Ghana

Tel: (233) 21 512835/6

Fax: (233) 21 512837

Mobile: 020 8117200

Email: chrisgordon@jighmail.com ot

afriwet@idngh.com

KENYA

James Kamara (UNEP- Host AfriBasins 1)
UNEP/AMCEN - ROA

P.O. Box 47074

Nairobi

Kenya

Phone: 254-2 624 444/288

Fax:  254-2-623 928

Email: james.kamara@unep.otg

Sekou Toure (UNEP - Host AfriBasins IT)
UNEP/AMCEN-ROA

P.O. Box 47074

Nairobi

Kenya

Tel: (254) 2 624 444/288

Fax: (254) 2 623 928

Email: sekou.toure(@unep.org

Eric Odada (local organizer & suppott)
Pan African START Secretariat (PASS)
University of Nairobi

Department of Geology

Chiromo Campus

Riverside Drive

P.O. Box 30197

Nairobi,

Kenya
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Phone: 254-2-447 740
Fax: 254-2-449 539
E mail: pass@uonbi.ac.ke

Winifred Adhiambo

Pan African START Secretariat (PASS)
University of Nairobi

Department of Geology

Chiromo Campus

Riverside Drive

P.O. Box 30197

Nairobi, Kenya

Tel: (254) 2 447 740

Fax: (254) 2 449 539

Email: pass@uonbi.ac.ke

Sheila Aggarwal-Khan

Programme Officer

UNEP-GEF Coordination Office
P.O. Box 30552

Nairobi, Kenya

Tel: (254) 2 623265

Fax: (254) 2 624041

Email: sheila.agearwal-khan(@unep.or

Daya Bragante
Biodiversity/Land Degtradation
UNEP-GEF Coordination Office
P.O. Box 30552

Nairobi — Kenya

Phone: 254-2 623 860

Fax: 254-2 623 696/624 041
E mail: daya.bragante@unep.otg

Salif Diop
SPO-DEIA&EW
UNEP

P.O. Box 47074
Nairobi, Kenya

Tel: (254) 2 622 015
Fax: (254) 2 622 798

Email: Salif Diop@unep.otg ot
esdiop(@africaonline.co ke

Hamed Haidara
UNEP

P.O. Box 47074
Nairobi, Kenya

Tel: (254) 2 62 41 54
Fax: (254) 2 62 39 28

Email: hamed.haidara@unep.org

Rugano P. Karimanzira
UNEP/ROA



AMCEN Secretary
P.O. Box 47074
Nairobi, Kenya
Tel: (254) 262 4616

Email: rugano.karimanzira@unep.org

Teresa Khasakala
UNEP

P.O. Box 47074
Nairobi, Kenya

Tel: (254) 2 62 41 54
Fax: (254) 2 62 39 28

Email: Teresa.khasakhala@unep.org

Johnson U. Kitheka

Kenya Marine and Fisheries Institute (KMFRI)
P.O. Box 81651

Mombasa

Kenya

Email:  jkitheka@recoscix.com &
kitheka@hotmail.com

Michael Mutale

Executive Secretary

African Water Resources Management Forum
Interim Task Force (ITF) Secretariat
C/o Water & Sanitation Program
East and Southern Africa (WSP-ESA)
Wortld Bank

Hill Park Building

Upper Hill Road

P.O. Box 30577

Nairobi

Kenya

Phone: 254-2 260 300/400

FAX: 254-2 260 386/380

Email: Mmutale@worldbank.org

Mt Benjamin Mwashote

Kenya Marine & Fisheries Res. Institut

P.0.Box 81651

Mombasa

Kenya

Phone: 254-11-472527

Fax: 254-11-475157

Email: bmwashote@recoscix.com &
benmkoji@yahoo.com

Francis Mwaura

Department of Geography

University of Nairobi

PO Box 30197

Nairobi, Kenya

Email: francismwaura@hotmail.com
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Takehiro Nakamura
Programme Officer (Water)
UNEP-DEPI

P.O. Box 36552

Nairobi, Kenya

Tel: (254) 2 623 886

Fax: (254) 2 624 249

Email: takehiro.nakamura@unep.org

Jacob Ochiewo

Kenya Marine and Fisheries Research Institute
(KMFRI)

P.O. Box 81651

Mombasa, Kenya

Tel: (254) 11 475 152/4

Fax: (254) 11 475 157

Email: jochiewo@recoscix.org

Notbert Opiyo-Akech
University of Nairobi
Department of Geology
Chiromo Campus
Riverside Drive

P.O. Box 30197
Nairobi,

Kenya

Phone: 254-2-449 914
Fax: 254-2-449 539
E mail:_opivo-akech@uonbi.ac.ke

Isabelle Vanderbeck

GEF IW Task Manager
UNEP-DEWA

P.O. Box 30552

Nairobi, Kenya

Tel: (254) 2 624 339

Fax: (254) 2 622 798

Email: isabelle. vanderbeck@unep.otg

MOROCCO

Souad Haida

Université Ibn Tofail

Faculté des Sciences, Dept. de Géologie
BP 133

Kénitra

Morocco

Email: souad_hs_haida@yahoo.com

Dt Maria Snoussi

Université Mohamed V

Faculté des Sciences

Département des Science de la Terre
Avenue Ibn Battota,

B.P 1014, Rabat

Morocco



Tel. 212 37 67 59 09

Fax. 212 37 77 12 88

Email: snoussi@fsr.ac.ma
ma_snoussi@yahoo.fr

MOZAMBIQUE

Francisco P. I.Tauacale
Geography Department

Eduardo Mondlane University
Maputo, Mozambique
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Appendix IV Workshop agenda

AfriBasins II, UNEP Headquarters, Nairobi, 29 Oct — 1 Nov 2001

Sunday 28 October
Informal get together and briefing for the workshop — Hotel lobby 19:30

Monday 29 October
9:00 — 9:30 Registration
9:30 — 10:00 Opening Session:

Local Host — UNEP/ROA — Rugano P. Katimanzita

Pan African START secretariat, PASS — Eric Odada

UNEP - Salif Diop (Division EWA)

IGBP/LOICZ Focus 1 representative and LOICZ IPO — H. Kremer

10:00 — 11:00 Introduction (workshop background and goals)

e LOICZ-Basins, background, approach, results of other regional LOICZ-Basins activities, products,
timelines and outlook

e Status and achievements of AfriBasins I
e Links to international organisations here: UNESCO’S IOC and regional

By: LOICZ/local host —Rugano P. Karimanzira, Hartwig Kremer, Salif Diop
11:00—11:15 Coffee break

11:15-12:30 1. Plenary Session

e identify chairs and rapporteurs

e regional assessment AfriBasins Iy (Sub-region Co-ordinators/LLOICZ)

® oaps and needs to refine the synthesis

e introduction to LOICZ-Basins assessment tables (background of the tables, how they have been
developed). Discussion on parameterisation and ranking for upscaling and comparison of Basins
information (deeper insight into the DPSIR tables, how to fill in and synthesise on various scales,
subject to what has been provided to the meeting in preparation)

e discussion
12:30 — 14:00 Lunch

14:00 — 15:30 2. Plenary session continued

e Presentations of results of the AfriBasin II preperation (tables), executive summaries and/ot petrsonal
involvement and background in LOICZ-Basins issues including socio-economic aspects (ca 15+5
minutes each): (Diop (also for IOC) Gotrdon, Kabuta (Euro/AfriCat), Nakamura (ICARM), Ochiewo,
Sunday Umoh, Taljaard, Tauacale)

15:30 — 15:50 Break

15:50 — 16:30  Plenary session 2 continued and
e comments and additions from AfriBasins I participants invited

16:30 — 17:15 3. Plenary session — future projects
e regional LOICZ — “Cat” projects — design and goals
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e AfriCat — draft and comments by participants (Forbes, Taljaard, Kremer (for Snoussi), Kabuta,
Tauacala and others)

17:15-17:30  Plenary continued

®  wrapping up

e  briefing for the next day

e working groups and chairs and rapporteurs

Tuesday 30 October
“Regional Assessment of Catchment/Coast interaction and Human Dimensions”

09:00 — 09:15 1. Plenary Session — recall the last day and organisation of working groups:

09:15-17:00 2. Two wotking groups (Chairs & Rapporteurs TBA):

e on Coastal Issues, Drivers, Pressutes and State/State-Changes in Africa — Filling in regional assessment
tables 1-7 distributed prior to AfriBasins II, new information and ranking, refined regional synthesis
and gaps along the following steps assessment tables 1-7.

e organisation of groups (along division of the coastal zone by sub-regions or coastal issues - see
AfriBasins I — here e.g., a) Mediterranean Sea and Atlantic; b) East Coast).

11:45 —12:30  brief reporting back of the groups in plenary - optional

DPSIR Assessment steps in detail (see also the attached methodology outline):
1) Assessing Issues/Impacts (and critical thresholds/loads) in the region (Table 1), key questions:

e What are major impacts (coastal issues) on the coastal zone and do we know anything on
e How close they are to a critical threshold of system functioning?

2) Assessment and synthesis of (max. 10) major Drtiver/Pressute settings generating the coastal
Impact/Issues (Table 2), key questions:

e  What are the major (max. 10) driver/pressure settings on catchment level causing coastal change?

e Can we identify spatial scales on which certain driver/pressure settings dominate coastal issues
(relative size classes of catchment basins for example)?

3) Assessment and synthesis of links between coastal issues/impacts and land based pressures and drivers

on catchment, sub regional and full regional scale (T'ables 3-5), key questions:

e What are the major pressure/driver settings on catchment level causing coastal impact observed and
what atre the futute trends?

e What are the major pressure/driver settings on sub-regional/island or country level causing coastal
impact observed and what are the future trends?

e  What are the major pressure/driver settings on regional (sub-continental) level causing coastal impact
obsetved and what are the expected future trends?

e Can we develop a first typology of catchment-coastal sea interaction in Africa and what are trend
expectations for future change?

4) Assessment of scientific and/or management response on various scales, major regional “hot spots”

(current or future) and gaps in understanding giving reason for further investigation in a holistic

multidisciplinary scientific “AfriCat” project (Tables 6-7), key questions:

e What is the current status of response taken on scientific or policy/management levels against the
major coastal issues in the region?

e What are the major gaps in our current understanding of river catchment - coastal sea interaction and
human dimensions and which “hot spots” should we address in a future integrated scientific effort
(including natural and socio-economic disciplines)?
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17:00 —17:30 3. Plenary Session on Coastal Issues, Drivers, Pressures and State/State-Changes in Africa
— reporting back from the working groups

e chaits/rappotteurs report back
e revised shortlist of projects suggestions
e discussion and briefing for Wednesday

20:00 - Workshop dinner

Wednesday 31 October — “Synthesis and Future Projects”

09:00 — 09:45 1. Morning Plenary (report by chairs and rapportenrs

e Recall key findings of the assessment process (the first full regional assessment results and ways ahead -
drawing a qualitative and/ot semi-quantitative, typological African Basins pictute; key question.

e Can we develop a first issue-based rank order of catchment coastal sea interaction in Africa and what
are the sub-regions involved? and

e Report back in particular on response, research needs and potential methodologies (available data) in
view of human dimensions and ongoing or planned efforts, ie. leading over to the proposal
development

09:45 —10:45  Plenary continued
®  goals, design and sites for a future “AfriCat” project — Introduction and working group tasks (incl.
potential templates from other implemented Basins related studies, such as EuroCat, SWOL)

e Discussion — response success and failure, types of change, pilot sites,

e Links and synetgies with IOC C-GOOS and ICAM, UNEP ICARM etc.
®  plenary approval on suggested sites and studies

®  Dbriefing for working groups

1045 —11:00 Coffee Break

11:00 — 12:302. Two working oroups on “AfriCat” proposals (Chair & Rapporteur: TBA):
e  evaluation of inputs to the “AfriCat” draft

e developing/refining the suggestions for demonstration project/s and drafting a first design for the local
ot sub-regional studies (ref. To AfriBasins I)

12:30 — 14:00 Lunch
14:00 — 15:30 3. “AfriCat” working groups continued
15:30 — 15:50 Tea break

15:50 = 16:30 4. “Africat” working eroups continued:
e developing/refining the suggestions for demonstration project/s and drafting a first design for the

studies
16:30 —17:30 5. Plenary session: Reporting back and discussion

Thursday 01 November “Proposals, study design, implementation and final results”

09:00 — 09:30 1. Plenary:
e recall key results of the project development process of the last day;
® questions — suggestions - discussion
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09:30 —10:45 2. “AfriCat” working groups continued

e finish the draft of the proposal and site studies including work packages and partners

e Identify the co-ordinator person responsible for the finishing of the site studies and following up with
national funding bodies (GEF on a national basis for example)

10:45 — 11:00 Coffee Break

11:00 — 12:30 3. Plenary:
e  Chairs and rapporteurs to report back from the working groups and presenting of the study proposals,
discussion (involve presentations from IOC, GEF and UNEP representatives and LOICZ):

e Discussion:

What,

Why (Regional and Global Relevance),

Whete,

How, (incl. Structure),

Who, (identify co-ordinators and get commitment to finish and submit proposal/s),
Funding,

Timelines,

Approval on site relevant issues for participants who leave after the morning session
12:30 — 14:00 Lunch

14:00 — 15:00 4. Final Plenary with Dr Sekou Toure and Dr. H. Haidara, UNEP-ROA

Approval of products, proposal suggestions, commitments and timelines by the plenary
Strengthening the AfriBasins Network

Conclusion (synthesis and proposals)

Outlook

Closure of the meeting

Afternoon or next day(s)- departure of participants

(key petsons local and external to continue as a drafting team for the report).
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AppendixV  Terms of Reference

LOICZ AftiBasins I1
African River Catchment/Coastal Zone Interaction and Human Dimensions
(Impacts of land -based activities on coastal seas of Africa)
UNEP headquarters, Nairobi, Kenya,
29 October — 01 November 2001

1) Introduction - the LOICZ-Basins Background

The discussion on global change issues in coastal zones and integrated management issues increasingly
recognises the interplay between river catchments and the coastal sea as of a single water continuum
system. This is reflected in increasing numbers of targeted programs and key actions such as the European
Water Framework Directive and UNESCO-, UNEP- and GEF-based/supported initiatives. The
International Geosphere Biosphere Programme, IGBP, puts considerable emphasis on the human
dimension of global change issues taking the whole water cascade as a scale. Since 1998 LOICZ
contributes to the tespective IGBP “water group” on vatious levels like the Sediment/Runoff Group (J.
Syvitski) and the LOICZ-Basins core project (Wim Salomons, Hartwig Kremer). In the future of Farth
system science, “watet” will be the key target for a joint IGBP/WCRP/IHDP cross-cutting exetcise to
which LOICZ can contribute scientific assessment results generated through its regional Basins core
project.

2) The LOICZ-Basins cote project - Regional Assessment and Synthesis

In principle the LOICZ-Basins core project is working inter alia to develop a global evaluation of the
importance of coastal seas as receiving bodies of land-based and naturally driven changes of horizontal
material fluxes such as carbon, nitrogen and phosphorus as well as water and sediments. The scale applied
to assess these pathways including groundwater is the river catchments (or whole islands, as appropriate).
Priority attention is paid to the relative importance of these materials and their biogeochemical cycles as
indicators representing environmental functioning and sustainable provision of goods and services under
dynamic natural and human forcing. This is usually referred to as the human dimension of coastal change.
Changing fluxes impacting the state of the environment and their feedback on the socio-economic system
functioning are to be reviewed against the conceptual question of critical loads reaching the coastal zone
and their potential to pass those thresholds beyond which systems tend to flip.

The assessment follows the DPSIR framework (adapted from “OECD core set of indicators for
environmental petformance review” — OECD/GD(93) 179, Paris 1993 and LOICZ R&S No. 11, 1998). It
focuses on catchment based drivers, pressures and state changes (fluxes and material cycles) from which to derive
indication of wtical loads ot distance to critical thresholds for coastal functions based on

a) political regulations,

b) environmental monitoring including historical information, and

¢) stakeholder perception and requirements for coastal use (land- and sea-based).

This descriptive framework helps to sketch the various natural and social boundary conditions of systems
interaction. In a mid-term perspective it may enable assessment and quantitative modelling of the effects of
coastal change on delivery and use of environmental goods and services, their scientific and monetary
equivalents and allow to evaluate the costs and benefits of political 7zsponse and options.

LOICZ’s commitment to global assessment of coastal change requires a setious basis for interregional and
global comparison and upscaling. Regional LOICZ-Basins assessments therefore follow a standardized
approach. Based on the DPSIR framewotk, they continue to provide qualitative or semi-quantitative
ranking of catchment/island-based drivers and pressures and to reveal their relative conttibution to change
and impact observed in the coastal zone. This encompasses biogeochemical state parameters as well as
impacts on human use. ‘The ranking of pressures and changes in a comparable manner globally may
subsequently be used for upscaling and comparison in the LOICZ typology clustering tool development.
This effort is conducted in co-operation with parts of the IGBP BAHC (Biosphere Aspect of the
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Hydrological Cycle ) programme (see www.nioz.nl/loicz/. http://www.kgs.ukans.edu/Hexacoral/Tools/
tools.htm or http://water.kgs.ukans.edu:888 /public /I'vppages/index.htm).

3) Links, Synergies and Futures

Within the broader context of the IGBP (cutrent and future phases) the LOICZ-Basins project provides
the scientific frame in which mid and long term collaboration with other core projects such as BAHC
(Biospheric Aspects of the Hydrological Cycle), LUCC (Land Use and Cover Change) and PAGES (Past
Global Changes) as well as with the IHDP and WCRP will be developed and strengthened.

With its issue-driven direction on regional and local scales, the LOICZ-Basins assessment enters the realm
of coastal zone management. Engaging with users in policy and private sector advisory groups are
consequent requirements for the resulting demonstration projects. An operational example on European
scales can be found in the EUROCAT project http://www.iia-cnr.unical it/ FUROCAT /projecthtm. This
approach and its results may prove valuable to the objectives of intergovernmental organizations such as
UNESCO/IOC. LOICZ therefore continues to build working relationships with the IOC’s ICAM
(Integrated Coastal Area Management) and C-GOOS (Coastal Global Oceans Observing System)
programmes.

A global synthesising expetiment such as LOICZ can thus provide global monitoring efforts and the
decision-making process with relevant scientific indicators and trend analysis. In doing this it maintains a
neutral platform for joint discussion aiming to generate joint ownership of issues among science and usets.
Examples of applied LOICZ-Basins research can be found in a Rotterdam—Rhine project dealing with
forecasting of sediment quality under different catchment management and use scenarios
(http://w3g.okss.de/i a/dredged material/index.html).

4) Specific Workshop objectives are

1. based on the AfriBasins I intetim results and the new standardised LOICZ regional assessment tables,
to provide a refined state of the art report of river catchment — coastal sea interactions including the
human dimensions of coastal change issues and a first ranking of key pressures and state change
settings providing a data entry for upscaling purposes on regional scale (see 2);

(this includes refinement of the regional data and information base for the first global LOICZ
synthesis to be included in the synthesis book (see LOICZ newsletter No 17 — 12/2000) to be
published in 2003. Regional contribution/authorship will be fully acknowledged).

2. to up-scale the information to broader sub-regional and finally regional synthesis by identifying and
clustering areas of similar coastal change features using the DPSIR, framework and the ranking for
classification of sites and regions (see also LOICZ-Basins regional assessment tables).

3. to confirm or reconsider the set of focussed pilot areas, for which to develop proposals for specific
case studies integrating natural and socio-economic sciences aimed to elaborate on the “human
dimensions” of global change along the whole water continuum (This will be based in particular on
table 6 and 7 of the assessment tables).

4. to strengthen an African LOICZ-Basins network with a commitment to continue the proposal
development and project co-ordination and to improve existing and seek new value-added links to
other projects and organisations such as UNEP, GIWA, UNESCO-IOC (GOOS and ICAM), START
and IHDP. This will be facilitated through the LOICZ platform.

5) Focus of wotkshop

To achieve the objectives outlined, AfriBasins IT will follow the DPSIR scheme in the process of assessment,
analysis, categorisation and ranking. The tabulated LOICZ assessment approach applied in other regional
LOICZ-Basins studies and addressing a set of key questions (See attachment: LOICZ-Basins regional
assessment tables Annex II) will be used.

Briefly, the nomenclature of DPSIR is as follows:
DRIVERS in this context are catchment-based activities (land use and land use change) with
consequences for the coastal zone such as:

¢ Damming;
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e River diversion and effects of irrigation and water supply activities (abstraction);
e Agriculture/urbanisation (industtial, agricultural and domestic wastes);
e Mining activities.

They cause PRESSURES on ecosystem and social system functioning, affecting and perhaps changing the
STATE of the coastal envitonment additional to natutal forcing. Following the scientific guidelines of the
LOICZ global synthesising expetiment:

e Water, nutrient and sediment transportation throughout the catchments are key pressure indicators for
coastal change driven along the boundaries of the whole water pathway. (they should enable derivation
of critical load information and ranking of observed coastal issues linked to pressures);

e The dynamics and geomorphologic settings along the catchment (retention times in the catchment) are
to be considered; as are

e  Economic fluxes relating to changes in resource flows from coastal systems, their value and changes in
economic activity.

IMPACTS are observed effects on coastal systems showing up for instance as habitat-loss/modification,
changes of biodiversity, changes of social and economic functioning and resource and service availability
and use. They translate into the COASTAL ISSUES from which the assessment process (in Table 1)
embarks. Fnally, the

RESPONSE reflecting action taken (including coastal management) to either protect against change such
as eutrophication or pollution, erosion by means of reduced sediment loads or sea-level rise, ameliorate
adverse effects and ensure sustainable use of resoutces.

6) Products and Expectations
Based on the preparatory work in Phase I, AfriBasins II is expected to lead to:

e a LOICZ Reports & Studies (R&S) series volume (which also forms the basis for part of the
LOICZ synthesis in 2002) covering the following topics:
1. Coastal impact/issues (environmental and socio economic focus)
1.1 Development of qualitative indices
1.2 Categorise the relevance of Impacts
2. Drivers
3. Pressures
3.1 Development of qualitative indices
3.2 Categorise the relevance of Pressures
4. States and state-changes (Fluxes, material cycles)
5. Response
5.1 Socio-economic and political/legal settings and change
5.2 Scientific and/or monitoring Response
6. Regional up-scaling
6.1 Typology development, comparing and upscaling DPSIR parameters of coastal change
and scenarios by simple approximation and cluster analysis
6.2 Types/classes of regional features;
7. Trend analysis
7.1 Defining Change - the “delta” of key parameters and derive a trend prediction;
8. Gaps
8.1 Data and information gaps;
8.2 Efforts/commitments needed to fill these gaps;
9. Outlook for future research (a proposal for an African catchment/coast project “Africat”).

e a draft follow-up proposal aimed at cross-disciplinary (i.e. combining natural and social science) pilot
studies complementing parallel developments in the other regional Basins efforts — as a template the

European “EuroCat” project may be used.

(Priority for site selection is the potential for upscaling i.e. to identify areas representative for a certain type
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of catchment - coastal sea - driver interaction charactetistic in a sub-region).

7) Workplan (tentative) and documents
e The wotkshop is planned for 29 October to 1 November 2001, at UNEP Headquarters, Nairobi,
Kenya.
e  Background documents:
e AfriBasins I interim report (draft),
e LOICZ R&S No 11 on Integrated Modelling and the DPSIR, available for downloaded as a
pdf file from http://wwwhioz.nl/loicz/,

e LOICZ-Basins regional assessment tables (including templates from eatlier workshops in
South America and East Asia as guidelines);
e  draft design for an AfriCat proposal to be completed during the workshop;

e the LOICZ (R&S) volume should be ready for publishing jointly with the partner organisations within
four months after the workshop. A lead editor (to be identified) will have the responsibility for the
drafting process and keeping timelines. Individual authorship of sections of the final document will be
acknowledged.

® Special publications in peer-reviewed journals (e.g., Regional Environmental Change by Springer) are
encouraged.

e The meeting will be asked to agree on timelines and approve the schedule and contents for/of
products to be delivered.

e Pilot areas will be identified at the meeting and drafting of the proposal will be a participants’ task
following approval by the meeting. Commitment of task leaders to pursue the proposal development
will be sought and approved and LOICZ as a platform will support and seek support from partner
organisations involved in the submission process.

8) Participants

The wotkshop is highly product-oriented and has to be run on a tight budget. Attendance will therefore be
limited to a maximum of 15 to 20 participants, including resource scientists and organisers plus technical
secretarial support (preferably asked from the local organiser).

The scientists who will be approached for expression of interest are: AfriBasins I task-leaders and those
researchers from Africa and elsewhere, who are exposed through their work field to issues that have not
been covered adequately in Phase 1.

They are asked to fill in the tables, to comment on the proposal draft and to provide a 4-5 pages extended
executive summaty on their work/expetience in LOICZ-Basins related work-field (if not done in Phase 1)
ptior to the meeting. This is a vital prerequisite to finish the regional assessment process along the key
questions during the first half of the meeting and to continue with the proposal development.

Invitation and support will be based on scientific review of pre-filled tables and comments on the draft
proposal design (applying to all participants) and extended executive summaries (applying to those scientists
only who have not been involved in Phase 1). These documents are to be submitted to the organisers as
outlined in the letter asking for expression of interest.

An invitation list will be finalised subject to expression of interest and accordance with these Terms of
Reference returned to the organisers.

9) Concluding Remarks

Appropriate involvement of socio-economic information into the assessment and development usually
turns out to be the major challenge showing biggest gaps in appropriate networking. This should therefore
be a priority issue in this phase of network formation and further development. The network is strongly
encouraged to identify relevant capacities in their surrounding and encourage their participation.

In the process of verifying and approving demonstration sites for future holistic project proposals along the
LOICZ design emphasis will have to be on both, the up-scaling and management relevance as well as on
broader contribution to global efforts. Examples are those launched through UNESCO’s IOC (Integrated
Coastal Area Management ICAM, Coastal Global Ocean Observation System, C-GOOS) as well as the
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regional efforts for synthesis and capacity building launched for example through the START network. In
ptinciple existing and/ot planned regional efforts should be complemented.
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Appendix VI

ACOPS
AMCEN
BAHC
C-GOOS
DPSIR
GEF
GIWA
GOOS
ICAM
ICARM
1GBP
10C
LOICZ
LUCC
NGO
NORAD
OECD
PAGES
PASS
RIKZ

ROA
SADC
SAmBas
START
UNEP
UNESCO

List of important actronyms and abbreviations

Advisory Committee for the Protection of the Sea

African Ministerial Conference on the Environment

Biospheric Aspects of the Hydrological Cycle IGBP core project)
Coastal Module of the Global Ocean Observing System (I0C)
Driver-Pressure-State-Impact-Response assessment framework
Global Environment Facility

Global International Waters Assessment

Global Ocean Observing System

Integrated Coastal Area Management

Integrated Coastal Area and River Basin Management
International Geosphere Biosphere Project

Intergovernmental Oceanographic Commission of UNESCO
Land-Ocean Interactions in the Coastal Zone (IGBP core project)
Land-Use/Cover Change (IGBP co-sponsored cote project)
Non-governmental Ozganisation

Norwegian Agency for Development Cooperation

Otganisation for Economic Cooperation and Development

Past Global Changes (IGBP core project)

Pan-African START Secretariat

Rijksinstituut voor Kust en Zee (The Nethetlands National
Institute for Coast and Sea)

Regional Office for Africa (UNEP)

Southern Africa Development Council

South American Basins (LOICZ-Basins core project)

Global Change System for Analysis, Research and Training
United Nations Environment Programme

United Nations Educational Scientific and Cultural Organisation
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