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EXECUTIVE SUMMARY

This Plan, specific to the Red Sea and 
Gulf of Aden, was drafted directly from the 
Regional Action Plan for the Conservation 
of Coral Reefs in the Arabian Seas Region 
that was prepared as an outcome of the 
“International Symposium on the Extent 
and Impact of Coral Bleaching in the 
Arabian Seas Region” hosted by NCWCD 
under the patronage of H.R.H. Prince 
Salman bin Abdulaziz Al-Saud, with the 
participation of ROPME and UNEP-
ROWA, and the valuable assistance of 
IUCN, IDB and all participating countries. 

This Regional Action Plan (RAP) 
provides a set of priority actions for the 
conservation and sustainable development 
of coral reefs in the Red Sea and Gulf of 
Aden. The region supports a wide variety of 
reefs and coastal habitats, much of high 
ecological value, and globally significant 
levels of endemism and biodiversity. 
Additionally, it provides a wide range of 
renewable resources for human use. 

The Plan was developed in recognition 
of the great economic, ecological, and 
aesthetic importance that these ecosystems 
provide and in response to the serious 
threats posed by increasing human and 
natural impacts. These threats range from 
local to global events and include 
uncontrolled coastal development, various 
forms of coastal and marine pollution, 
destructive fishing methods, over-fishing, 
unnatural increase in predator numbers, 
impacts from shipping and disturbances 
associated with predicted future climate 
change. Many of the region’s reefs are 
growing near the climatic extremes of reef 
development and are particularly vulnerable 
to any increase in disturbance. The 
seriousness of the threat was demonstrated 
by major coral reef bleaching in 1997 and 
1998, causing massive death of corals and 
other reef organisms in the Gulf of Aden 
and parts of the Red Sea. Over the next 
several decades, predicted increases in these 

disturbances may cause major disruptions in 
reef function and the loss of associated 
resources for human use. 

This RAP for the PERSGA region 
defines a set of priority actions pertaining to 
six major objectives aimed at ameliorating 
the predicted impacts to reefs: 

1. Integrated Coastal Zone Management 
(ICZM): Many of the region’s reefs fringe 
the coastline and are particularly sensitive 
to changes in coastal land-use patterns 
including development, land-fill, raw 
sewage, other forms of pollution and 
alterations to wadi or mersa drainage 
patterns. Most nations have taken important 
steps towards effective ICZM, developing 
national strategies, plans, policies and 
legislation. The Priority Objective is the 
implementation by all participating nations 
of Integrated Coastal Zone Management 
Planning for conservation of coastal reefs, 
supported by appropriate legislation, land-
use planning, participatory approaches, 
socio-economic and environmental impact 
assessment, monitoring and enforcement. 

2. Education and Awareness: To be 
most effective, the priority actions require 
dedicated and continued support across all 
governmental and inter-governmental levels 
and from the public at large. The Priority 
Objective is to increase government and 
public awareness through the 
implementation of education and awareness 
programmes; these are to be disseminated 
through communication networks 
(electronic mail) to decision-makers, the 
mass media, schools, universities and local 
communities. 

3. Marine Protected Areas (MPAs): 
Establishment of a biologically 
interconnected network of MPAs is crucial 
to the long-term maintenance of reef 
ecosystems and viability of populations of 
endemic, rare, threatened or endangered and 
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harvested species. Most nations in the 
region have taken important steps towards 
developing MPAs, although considerable 
national differences in management 
capacity exist and capacity-building in all 
aspects of MPAs is a priority. The Priority 
Objective is the development of 'flag-ship' 
demonstration MPA sites as examples of 
effective coral reef management practices in 
the region (north to south): 

•  Aqaba Marine National Park, (Gulf 
of Aqaba, Jordan) 

•  Straits of Tiran, (Northern Red Sea, 
Saudi Arabia/Egypt) 

•  Ras Mohammed National Park, 
(Northern Red Sea, Egypt) 

•  Giftun Islands and Straits of Gubal, 
(Northern Red Sea, Egypt) 

•  Dungonab Bay and Mukawwar 
Island, (Central Red Sea, Sudan) 

•  Sanganeb Atoll, (Central Red Sea, 
Sudan) 

•  Farasan Islands Marine Park, 
(S-central Red Sea, Saudi Arabia) 

•  Belhaf - Bir Ali, (Gulf of Aden, 
Yemen) 

•  Iles des Sept Frères, (Gulf of Aden, 
Djibouti) 

•  Socotra Islands, (Gulf of Aden, 
Yemen) 

•  Aibat and Saad ad Din, (Gulf of 
Aden, NE Somalia). 

See map page 7. 

As MPA management capacity 
increases during the RAP, other MPAs will 
join these initial sites. 

4. Ecologically Sustainable Reef 
Fisheries: Reef fisheries provide essential 
sustenance to artisanal fisherman and their 
communities throughout the region. Reef 
fisheries also play an increasingly important 
role in supplying commercial quantities of 
high value reef fish and other products for 
export to expanding national, regional and 

global markets. As reef fish stocks are 
particularly prone to over-fishing, a 
precautionary approach to the continued 
exploitation of the resource-base is essential 
for stock protection and replenishment. The 
Priority Objective is the implementation by 
participating nations of accurate stock 
assessment and monitoring, effective 
regulation of fishing effort through 
licensing and other methods, protected 
areas with "no take" zones, seasonal 
closures to protect spawning stocks, 
surveillance and enforcement.  

5. Impacts of Shipping and Marine 
Pollution: The region is one of the major 
global thoroughfares for international 
maritime traffic and is also the world’s 
largest producer and exporter of oil, most of 
which is transported by sea. These factors 
place the region’s reefs and other coastal 
and marine ecosystems at high risk from 
major ecological disruption through ship 
groundings or collisions, the introduction of 
alien species in uncontrolled ballast water 
discharges and other forms of marine 
pollution. The Priority Objective is the 
implementation by participating nations of 
obligations under regional and international 
conventions, adoption of Port State Control, 
improved navigation systems and oil spill 
response capacities (particularly in sensitive 
reef areas), surveillance and enforcement.  

6. Research, Monitoring and Economic 
Valuation: Effective integrated coastal zone 
and MPA management, and sustainable reef 
fisheries, require accurate information on 
status and trends collected through 
management-related research and 
monitoring. A second crucial element of 
monitoring is an assessment of the 
effectiveness of the management itself. 
Effective lobbying for conservation and 
development of coral reefs at government 
and inter-government levels benefits by 
providing realistic comparisons of the 
various costs and benefits of different 
courses of action, be they development 
proposals or conservation plans. The 
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Priority Objective is the implementation by 
participating nations of standardised 
methods of biophysical and socio-economic 
survey and monitoring, data-storage, 

analysis and reporting, using regional 
(PERSGA) and international 
(e.g. ReefCheck, GCRMN) protocols. 

 

SCOPE OF THE PLAN

For each of the six priority actions, 
regional and national priority actions are 
identified, expected results, desired 
outcomes and time frames are defined and 
performance indicators and methods of 
quality assurance are outlined. Each 
component will be co-ordinated at the 
regional level through PERSGA in liaison 
with other national and international 
agencies. In individual countries, 
implementation will occur through 
integrated networks of national and local 
working groups, Task-Force members, 
government departments, agencies and 
personnel, non-governmental organisations 
and other stake-holders. The designation of 

a level of urgency to each specific priority 
action in the major objectives allows a 
phased approach to implementation, such as 
budget and capacity building. The levels of 
urgency do not necessarily indicate the 
sequence of priority. 

To assist effective implementation, a 
Steering Committee will be formed to co-
ordinate the RAP over its initial period of 
implementation. This committee will be 
composed of representatives from each 
participating nation and the major regional 
and national organizations. The committee 
will act as the interface between 
government, major donor agencies and 
other international coral reef initiatives. 

 

 

 

 

Overall Objective: The conservation and sustainable development of coral reefs of 

the Red Sea and Gulf of Aden to maintain their intrinsic biodiversity, ecological, 

aesthetic and other values. Safeguarding the viability of the reefs will also ensure the 

continued use (fishing) and enjoyment (tourism) of reefs by future generations of 

mankind. 
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INTRODUCTION 

Human and natural impacts on coral 
reefs and associated habitats and biota have 
continued to escalate, both globally and 
within the Red Sea and Gulf of Aden. 
Increasing habitat destruction, over-
exploitation, pollution, bleaching and 
climate change threaten the continued 
functioning of the coral reef ecosystem. 
This became evident in 1997 and 1998, 
when elevated sea surface temperatures 
caused mass coral bleaching and mortality 
in many parts of the Arabian Seas Region 
(Fig. 1), with serious adverse effects to 
humans through declining fisheries, tourism 
and other ecosystem services. 

Recent research on the extent and 
effects of coral bleaching and other reef 
impacts alerted reef scientists, managers 
and political decision makers to the urgency 
of protecting these ecosystems. 
Subsequently, under the patronage of 
H.R.H. Prince Salman bin Abdulaziz Al-
Saud, a major international symposium was 
organised by the National Commission for 
Wildlife Conservation and Development 
(NCWCD) to review the extent and impact 
of bleaching and other threats to the 
Region’s reefs. The meeting initiated the 
‘Regional Action Plan for the Conservation 
of Coral Reefs in the Arabian Seas Region’ 
from which this PERSGA-specific Regional 
Action Plan for the Red Sea and Gulf of 
Aden (RAP-RSGA) was derived. 

At a regional workshop addressing 
conservation and development issues in the 
Arabian Seas, held in Aqaba, Jordan in 
1997 under the auspices of the International 
Coral Reef Initiative (ICRI), key goals for 
achieving effective reef management were 
identified. They are listed in Appendix 1. 
Major issues to be addressed, if success is 
to be achieved, are listed in Appendix 2. 
These issues have provided the basis for 
both the ‘RAP for Coral Reefs in the 
Arabian Seas Region’ and this subregional 

document. The RAP-RSGA involves 
commitment from a large number of coral 
reef professionals, national and regional 
environmental organisations and other 
stake-holders representing the public and 
private sectors. It indicates regional 
commitment, which, to be effective, 
requires dedicated support across all 
governmental and inter-governmental levels 
and from the public at large. The process 
will be facilitated through co-ordination and 
integration with other programmes and 
conventions (see Appendix 3).  

Reefs in the RSGA region face 
increasing levels of threat at local, regional 
and global scales. As many reefs are 
growing near the extremes of reef 
development, they are particularly 
vulnerable to increases in disturbance. 
Localised threats include various forms of 
pollution from shipping, urban, industrial 
and tourism developments, raw sewage, 
dredging and land-fill. Uncontrolled coastal 
development adjacent to fringing reefs and 
reef-based tourism have already damaged or 
destroyed reefs in some areas. 

At the regional level, threats to reefs 
include destructive fishing methods and 
over-fishing, with direct physical impacts 
and indirect impacts to trophic structure and 
ecological function. Over-fishing and major 
pollution events, such as those associated 
with massive oil spills, have serious trans-
boundary implications. 

Predicted climate changes over the next 
several decades are expected to cause 
substantial coral death and lower the 
capacity of reefs to recover. This loss of 
resilience is linked with projected increases 
in sea surface temperature, causing 
continued coral bleaching and death. Under 
worse case scenarios, the synergistic 
combination of impacts threatens the 
continued existence of reef ecosystems in 
the region. 



5 

Figure 1. Images of sea surface temperature (SST) anomalies for the Arabian Region in May and 

August 1998, from the NOAA/NESDIS WWW site. Colours indicate degrees Celsius above 20 year 

averages. Most reef areas with elevated SSTs experienced intense coral bleaching and subsequent 

mortality, notably the Yemeni island of Socotra and NE Gulf of Aden, the ROPME Sea Area (Arabian 

Gulf) and parts of the Red Sea. 

Bleached coral  
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Fortunately, through a unique 

combination of natural and human factors, 
some of the region’s reefs (Fig. 2) remain in 
good to excellent condition at the beginning 
of the 21st century. According to the WORLD 
RESOURCES INSTITUTE (BRYANT et al. 1998) 
the Arabian Seas Region as a whole 
harbours some of the best remaining reefs 
globally. However, a large-scale risk 
analysis has indicated that about two-thirds 
of the Region's reefs are at medium or high 
risk from human activities. 

The regional, national and local 
approach developed here, focusing on a 
common goal and responsibility throughout 
the region, will benefit from collaboration 
and information sharing, particularly with 
the ICRI partnership (Appendix 4). 

Capacities to implement the priority 
actions vary greatly among countries within 
the region; there is a pressing need to build 
capacity in aspects of ICZM, MPAs, 
fisheries, navigation, research and 
monitoring. Thus capacity-building and 
training programmes to improve the 
national human resource bases, from which 
the RAP-RSGA will be implemented, are 
crucial to its overall success. It has been 
designed as a dynamic approach towards 
coral reef conservation, which requires 
regular evaluation and updating as 
conditions on regional reefs change. If fully 
implemented, the actions identified here 
will help to ensure that coral reefs continue 
to provide valuable ecological, social and 
economic resources to future generations. 
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Figure 2. Map of the Red Sea and Gulf of Aden showing coral reefs and marine protected areas. 
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FRAMEWORK FOR ACTION 

To be most effective, actions need to be 
prioritised and integrated into a logical 
framework (Fig. 3), where strong 
interconnections and positive feedback 
among the key components enhance the 
likelihood of overall success.  

This framework for action is 
constructed of six key components: 

1. Integrated coastal zone management, 
2. Education and awareness, 
3. Marine protected areas, 
4. Ecologically sustainable reef fisheries, 
5. Impact of shipping and marine 

pollution, 
6. Research, monitoring and economic 

valuation. 

These components were identified 
through extensive consultation both 
nationally and regionally. For each 
component, priority actions are identified, 
expected results, desired outcomes and time 
frames are defined and performance 

indicators and methods of quality assurance 
outlined. Several of the priority actions are 
already well advanced in parts of the 
region. Designation of an urgency level to 
each specific priority action allows a phased 
approach to implementation, as budget and 
capacity allow. The effectiveness of 
implementation of the priority actions can 
be optimised through adherence to 12 
general principles (see Appendix 5). 
Although focusing on coral reefs, the Plan 
is also applicable to associated coastal and 
marine ecosystems, particularly mangroves 
and seagrass beds, in light of the strong 
degree of biological and ecological 
interconnectedness among them. 

Objective independent assessment of the 
success of implementation of the RAP-
RAGA is crucial for adaptive management. 
This can be achieved through a co-
ordinated approach based on the use of 
performance indicators for results, 
outcomes and impact of the RAP. Indicators 
are listed in Appendix 6. 

 

USING THIS DOCUMENT 

The RAP-RSGA addresses complex 
problems with complex solutions. The 
Executive Summary and Introduction 
provide a general overview of the 
background and long-term approach. 
Operational principles and conservation are 
outlined under each component of the RAP. 
The level of urgency for each action is 
indicated as: 

*** - very urgent action, where 
immediate action or intervention is 
required, as for example to protect habitats 
and ecosystems under severe threat; 

** - urgent action, where intervention is 
required to ensure the continued viability of 

species, communities or ecosystems of 
regional or global importance; 

* - priority action, where there is an 
institutional set-up or there are on-going 
projects and opportunities for co-operation 
with existing efforts. 

Time frames under “expected results 
and outcomes” indicate the number of 
months required to achieve the result or 
outcome, starting from the launching of the 
corresponding activity. 

Additional details can be found in tables 
and appendices. For further reading, a list of 
literature is provided. 

 



 

9 

 

Integrated Coastal Zone Management 
 

1. Legislative frameworks - land-use planning 
 

2. Socio-economic and environmental impact 
assessment 

Shipping & Marine 
Pollution 

 
1. Legislation 

 
2. Surveillance & 

policing 

Marine Protected Areas 
 
1. Demonstration sites 
 
2. Assessment  -       biodiversity, 

- socio-economics, 
- biological connectivity, 
- status 

 
3. Legislative frameworks 
 
4. Integrated network 

Ecologically-sustainable Reef Fisheries 
 
1. Stock & effort assessment & 

monitoring 

2. Licensing systems 

3. MPA zonings, surveillance & 

policing 

Research, Monitoring & Economic 
Valuation 

 
1. Bio-physical & socio-economic 

assessments 
 

2. Biological connectivity – 
oceanography - genetics 

 
3. Ecosystem ‘health’ 

Education & Awareness 
 

Targeting government & 
public through: 

 
1. Multi-media publications
 

2. Public presentations 
 

3. National – regional 
seminars 

Figure 3. Set of Priority Action components for conservation and ecologically sustainable 

development of coral reefs and associated ecosystems in the Red Sea and Gulf of Aden. 

Overlapping ellipses indicate the strong level of interconnection and feedback among the different 

components. 
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COMPONENT 1: INTEGRATED COASTAL ZONE MANAGEMENT (ICZM) 

The high degree of connectedness 
among coastal and marine ecosystems is 
well known (e.g. KENCHINGTON 1990, 
KELLEHER ET AL. 1995). Land-based 
sources (industrial, agricultural and 
municipal wastes and run-off) account for 
ca. 70 % of coastal and marine pollution 
and are particularly problematic in estuaries 
and other partially-enclosed waters 
(GESAMP 1990). 

Most nations in the Red Sea and Gulf of 
Aden (RSGA) region have recognized that 
effective management for conservation of 
reefs requires successful management of 
adjacent coastal areas. As many reefs fringe 
the coastline, they are particularly sensitive 
to changes in coastal land-use patterns 
(PERSGA 1998a). Their conservation 
requires appropriate integrated 
management, based on sound legislative 
frameworks, land-use planning, 
participatory approaches, a priori socio-
economic and environmental impact 
assessments (EIA) and, where necessary, 
remedial actions. 

Some nations in the region have taken 
major steps towards managing their coastal 
zones, with implementation of ICZM plans 
and their integration into national 
development plans. For example, the 
Kingdom of Saudi Arabia has prepared an 
ICZM plan for its coastal areas and a 
National Biodiversity Strategy and Action 
Plan; Egypt has developed a Coastal Zone 
Management Plan for the Red Sea coast 
defining areas for urban and tourism 
development and other major 
infrastructures, and EIA is obligatory for 
any development project. ICZM plans for 
Sudan are under preparation through the 
Strategic Action Programme (SAP). At the 
regional level, PERSGA and ROPME have 
organized several ICZM workshops and 
ROPME has published "Integrated Coastal 
Area Management Guidelines for the 
ROPME Region" (March 2000). 

Priority Objective: Implementation by 
all participating nations of Integrated 
Coastal Zone Management Planning for 
conservation of coral reefs and associated 
ecosystems and species, supported by 
appropriate legislation, land-use planning, 
participatory approaches, socio-economic 
and environmental impact assessment, 
monitoring and enforcement. 

Actions: 
i. For each country, identify the relative 

importance of different types of coastal 
and catchment development and their 
impact on coral reefs (***); 

ii. Where not already completed, develop 
national ICZM plans incorporating 
requirements for reef conservation in 
land-use planning, socio-economic and 
environmental impact assessments 
(***); 

iii. Where not already completed, develop 
policy and legislation relevant to coastal 
reefs (***); 

iv. For each country, identify and develop 
consultative processes with the key 
stake-holders with relevance to reefs 
(**); 

v. Develop regional and national 
Guidelines for ICZM assessment with 
regards to environmental impacts on 
reefs (**); 

vi. Train national teams to conduct EIA on 
reefs (*); 

vii. Develop key demonstration sites using 
best practice ICZM of reefs within the 
region (*). 

Expected results – outcomes and time 
frame: 
i. National meetings among the key 

stakeholders to identify the relative 
importance of different types of coastal 
and catchment development and their 
impact on reefs (after 12 months); 
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ii. Consultative meetings among the key 
stake-holders to develop national ICZM 
plans covering coastal reefs (where not 
already completed) and to build 
capacity and co-ordination (after 18 
months); 

iii. Review of ICZM plans and 
recommendations on amendments 
(where necessary) to national ICZM 
policy and legislation regarding reefs 
(after 18 months); 

iv. Publication of regional guidelines for 
socio-economic and environmental 
impact assessment (after 12 months); 

v. Publication of national socio-economic 
and EIA guidelines (after 12 months); 

vi. Training courses for national teams to 
carry out EIA on reefs (after 18 
months). 

Performance Indicators and Quality 
Assurance: 
i. Publication of regional and national 

guidelines for ICZM, socio-economic 
and environmental impact assessments; 

ii. Development of policy and enactment 
of legislative amendments; 

iii. Implementation of ICZM and EIA in 
decision making; 

iv. Independent assessment of the 
effectiveness of ICZM. 

 

COMPONENT 2: EDUCATION AND AWARENESS 

The raising of public and government 
awareness of the importance of reefs and of 
their current threats is crucial to their long-
term conservation. PERSGA has already 
taken important steps in raising awareness, 
through regular publication of its newsletter 
‘Al Sanbouk’ and other material and 
through the development and enhancement 
of regional and national communication 
networks. 

There are many approaches to education 
and raising awareness (see Appendix 7), 
ranging from talks in remote coastal 
communities to the WorldWideWeb. 
Several of these methods are already 
employed routinely within the region (see 
e.g. FLEMING 1996), notably by NCWCD in 
Saudi Arabia and by the Egyptian 
Environmental Affairs Agency (EEAA) as 
an integral part of management of the Ras 
Mohammed National Park in Egypt. 

Priority Objective: Increased 
government and public awareness through 
the implementation of education and 
awareness programmes to be disseminated 
through communication networks to 

decision makers, the mass media, schools, 
universities and local communities. 

Actions: 
i. Produce, publish and disseminate 

education and awareness materials, 
using electronic media, information 
sheets, brochures, booklets, videos, CDs 
and other media (***); 

ii. Make results of research, surveys, 
monitoring and economic valuations 
available, in suitable format, to decision 
makers and the general public (***); 

iii. Liase with ICRI (ICRIN) regarding the 
development of public awareness 
materials and campaigns for the region 
(*); 

iv. Develop strong links with key 
government departments to provide 
important findings to decision-makers 
(***); 

v. Develop strong links with the mass 
media for the dissemination of major 
newsworthy items (**). 
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Expected results – outcomes and time 
frame: 
i. Production of a wide range of education 

and awareness materials within the next 
10 years; 

ii. Development of teaching materials for 
schools and universities (after six 
months); 

iii. Improved links with government 
agencies and mass media (after 18 
months); 

iv. Improved media skills through training 
courses in media presentation (after 6 
months). 

Performance Indicators and Quality 
Assurance: 
i. Production of education and awareness 

materials; 

ii. Demonstrable increase in government 
and public awareness and in mass 
media coverage of reef issues. 

 

COMPONENT 3: MARINE PROTECTED AREAS 

The value of marine protected areas 
(MPAs) in conservation and the sustainable 
development of coral reefs is well 
established, both from the perspectives of 
conserving biodiversity and of sustaining 
nutritional, economic and other benefits to 
humans (Box 1, DIXON & SHERMAN 1990, 
KENCHINGTON 1990, DIXON 1993, 
AGARDY 1994a, b, DE FONTAUBERT ET AL. 
1996). For example, numerous case-studies 
have conclusively demonstrated the ‘flow-
on’ and ‘spill-over’ benefits to reef fisheries 
of even small ‘no-take’ reserves, provided 
such reserves are not themselves exploited 
or suffer through ineffective policing (e.g. 
RUSS 1985, RUSS & ALCALA 1996a, b). 

Other economic benefits best obtained 
from MPAs include the generation of 
employment and sustainable finances 
through well-managed reef tourism. Such 
tourism-based revenue has proven a viable 
source of funding for reef management and 
research on Australia’s Great Barrier Reef, 
and there is great potential for 
implementation of similar systems of 
‘users-pay’ in the region (also see HOOTEN 
& HATZIOLOS 1995). Following the 
successful integration of environmental 
protection and sustainable development 

along the Gulf of Aqaba, Egypt is now 
considering that a balance between 
protected areas and development along the 
coast of the Red Sea is the only opportunity 
for long-term sustainability of tourism. 
Measures implemented to date to protect 
reefs include entrance fees for protected 
areas and user fees for mooring 
installations. Additional means of 
generating revenue include the 
establishment of non-profit conservation 
funds and private-sector grants. 

Conservation of biodiversity is more 
complex, requiring the long-term 
maintenance of overall ecological integrity, 
community structure and viable populations 
of the species of interest (SOULÉ 1987). 
This may prove particularly challenging in 
the region, where globally significant levels 
of endemism, complex biogeographic 
patterns and the presence of partial barriers 
to gene flow (SHEPPARD ET AL. 1992, 
DEVANTIER ET AL. 2000c) pose significant 
and unique challenges to the development 
of an effective regional MPA network (also 
see ROBERTS 1998 and Convention on 
Biological Diversity (CBD), Articles 2 and 
8). 
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BOX 1. Major reef conservation objectives achievable through MPAs (after DE 
FONTAUBERT ET AL. 1996): 

1. Protection of endangered reef species, 

2. Maintenance or restoration of viable populations of reef species, 

3. Maintenance or restoration of reef communities, habitats, nesting and breeding 
areas and genetic diversity, 

4. Exclusion of species introductions by humans, 

5. Provision of space to allow species distributions to shift in response to 
environmental or climate changes, 

6. Provision of examples of the social, economic and ecological benefits that can 
accrue from well managed reef resources. 

 

 
Over the past decade, most nations in 

the region have taken important initial steps 
towards establishing MPAs, encompassing 
a wide variety of reef types and other 
marine and coastal habitats (CHIFFINGS 
1995, KELLEHER ET AL. 1995, PERSGA 
1998a). Most reef MPAs in the region (Fig. 
2) follow the IUCN multiple-use model, 
where different reefs or reef areas are 
afforded various levels of protection and 
use through the application of a zoning plan 
(see CHILD & GRAINGER 1990). 

Priority Objective: Development of 
marine protected areas which are 
representative of the major sub-regional sea 
areas, into 'flag-ship' demonstration MPA 
sites, as examples of effective MPA 
management practices in the region. 

Actions: 
i. Identify and/or upgrade key MPAs to 

develop integrated regional and 
national MPA networks with adequate 
representation of coral reefs (***); 

ii. Develop specific management and, 
where applicable, zoning plans for all 
MPAs (***); 

iii. Develop capacities for day-to-day 
management, monitoring, surveillance 
and enforcement, through training 
courses (***;) 

iv. Assist in developing or improving 
performance of demonstration MPAs 
using best management practice 
(***); 

v. Create a regional network of MPA 
managers and researchers in regular 
communication for information-
sharing (***); 

vi. Develop policy and legislation (where 
required) to safeguard reef MPAs in 
sound legislative frameworks (**); 

vii. Draft regional and national guidelines 
for achieving sustainable sources of 
funding for MPAs with important 
reefs (**); 

viii. Develop regional and national 
guidelines for assessment of MPA 
management effectiveness in 
conserving coral reefs (**). 
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Proposed 'Flag-ship' Demonstration MPA Sites 
An initial set of key demonstration MPA sites has been identified for the region (north-

south): 

•  Aqaba Marine National Park, (Gulf of Aqaba, Jordan) 
•  Straits of Tiran, (Northern Red Sea, Saudi Arabia/Egypt) 
•  Ras Mohammed National Park, (Northern Red Sea, Egypt) 
•  Giftun Islands and Straits of Gubal, (Northern Red Sea, Egypt) 
•  Dungonab Bay and Mukawwar Island, (Central Red Sea, Sudan) 
•  Sanganeb Atoll, (Central Red Sea, Sudan) 
•  Farasan Islands Marine Park, (S-central Red Sea, Saudi Arabia) 
•  Belhaf - Bir Ali, (Gulf of Aden, Yemen) 
•  Iles des Sept Frères, (Gulf of Aden, Djibouti) 
•  Socotra Islands, (Gulf of Aden, Yemen) 
•  Aibat and Saad ad Din, (Gulf of Aden, NE Somalia). 

 

Selection of these sites was based on 
their relative similarity with the selection 
criteria (Appendix 8 and Table 1), 
following comparison with the large 
number of existing and proposed MPAs in 
the region (see Table 2). Each of the sites 
provides relevant models for specific stages 
in the development of MPAs, including: 

1. Initial biodiversity and socio-
economic assessment and habitat 
mapping; 

2. Involvement of local stake-holders in 
all stages of the planning process, 
including protection of traditional 
uses where these are compatible with 
the overall objectives of the MPA; 

3. Selection of appropriate zones; 

4. Development of draft zoning plans; 

5. Public and government consultation 
re draft zones; 

6. Development of management plans; 

7. Development of day-to-day 
management capacity, including 
staffing and infrastructure; 

8. Establishment of bio-physical, 
ecological and socio-economic 
monitoring programmes; 

9. Development of surveillance and 
enforcement capacities; 

10. Development of sustainable funding 
mechanisms. 

The proposed demonstration MPAs are 
in different stages of planning and 
implementation (Table 1). Thus, they will 
require different levels of support to supply 
adequate management capacities for the 
effective implementation of management 
plans and zoning plans, day-to-day 
monitoring, surveillance, enforcement and 
sustained finance. Each country is 
encouraged to nominate additional MPAs as 
demonstration sites as these become 
functional. 
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Expected results – outcomes and time 
frame: 
i. Development of a protocol for 

sustained funding for MPAs (to be 
published after 18 months); 

ii. Development of a protocol for 
assessment of MPA management 
effectiveness (after 18 months); 

iii. Identification of key MPAs and 
boundaries within the region, with 
recommendations for additional sites 
based on reef complexity, 
biodiversity, fisheries, oceanography, 
habitat distribution or other 
considerations, to be published as a 
regional report (after 12 months); 

iv. Demonstrated assistance towards 
refinement and /or development of 
sound legislative frameworks for 
MPAs (after 12 months, including 
published legislative amendments); 

v. Demonstrated enhancement of 
capacity in the various aspects of reef 
MPA management, through the 
provision of training courses (after 12 
months); 

vi. Demonstrated enhancement of 
communication networks and 
information sharing among reef 
managers and scientists in the region, 
through fostering both formal 
information exchange (workshops or 
conferences) and via electronic 
mailing lists (after 18 months); 

vii. Demonstrated assistance towards 
improving management effectiveness 
and performance of the six 
demonstration MPAs, including 

appropriate policy and practice (after 
30 months); 

viii. Demonstrated assistance in the 
development of at least one additional 
demonstration reef MPA in each 
signatory country using best 
management practice (after five 
years); 

ix. Demonstrated assistance in the 
development of an integrated network 
of reef MPAs at national and regional 
levels supported by best management 
practice (after 10 years). 

Performance Indicators and Quality 
Assurance: 
i. Demonstrable advances in 

management of the six initial 
demonstration MPAs; 

ii. Independent evaluation of the 
management effectiveness of the 
demonstration MPAs (see Appendix 
9); 

iii. Publications on advancements in 
research and management of the 
demonstration sites in the regional 
reef MPA network, legislative 
frameworks and sustained funding 
protocols; 

iv. Demonstrable improvements in 
information-sharing among MPA 
managers, scientists and other stake-
holders through workshops and 
publication of proceedings. 

 

 



16 

Table 1. Summary statistics for four of the proposed demonstration sites 

Attribute Ras Mohammed National 
Park 

Farasan Islands Marine 
Park 

Socotra Islands Belhaf - Bir Ali 

Location Southernmost tip of Sinai 
Peninsula,  
Northern Red Sea, Egypt 

South - Central Red Sea, 
Saudi Arabia 

Gulf of Aden/Arabian Sea, 
Yemen 

NE Gulf of Aden coast, 
Yemen 

Area sea area: 672 km2 

land area: 233 km2 
3,310 km2 sea area: ca 12,000 km2 

land area: ca 3,600 km2 
Undefined 

Reef types Coastal fringing reefs, patch 
reefs, coastal lagoons 

Island fringing reefs, patch 
reefs, coral cays 

Extensive and diverse non-
reefal coral communities 

Mainly non-reefal coral 
communities fringing 
island, patchy coral 
communities in coastal 
area 

Significant 
features 

Highly diverse reef 
assemblages, 
major tourism destination, 
strong management, 
research and training 
capacity for MPAs 

Key location in transition 
area between central and 
southern Red Sea, large 
range of reef communities, 
key monitoring site for 
local - global threats 

Unique biogeographic 
position, very high coral 
diversity, minimal human 
disturbance, key 
monitoring site for local - 
global threats 

Highly diverse coral 
communities with unique 
biogeographic affinities, 
"stepping stone" for 
dispersal of reef-associated 
fauna 

Country with 
management 
responsibility 

Egypt Saudi Arabia Yemen Yemen 

Management 
agency 

Egyptian Environmental 
Affairs Agency (EEAA) 

National Commission for 
Wildlife Conservation and 
Development 

Environment Protection 
Authority (EPA) 

Environment Protection 
Authority (EPA) 

Designation 
date 

1983, extended to Strait of 
Tiran in 1992 

1996 2000 Proposed 

Specific MPA 
legislation 

Yes (law 102 of 1983) Yes Yes To be developed 

Type of MPA National Park/Marine Park Multiple-use, zoned MPA Multiple-use, zoned MPA To be decided 
Management 
plan 

Yes Yes Yes To be developed 
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MPA 
headquarters 

Yes Yes Yes (under construction) To be developed 

MPA staff Yes Yes Yes To be developed 
Surveillance & 
enforcement 

Yes Minimal No To be developed 

Research & 
monitoring 

Yes Yes Yes  To be developed 

Funding 
sources 

Gov. of Egypt,  
European Union 

Gov. of Saudi Arabia - 
NCWCD 

Gov. of Yemen (EPA), 
GEF-UNDP Project,  
Socotra Conservation Fund 
(being established) 

Potential GEF - UNDP 
support 

Major stake-
holders 

Gov. of Egypt, local 
community, tourism 
industry incl. hotels and 
dive operators 

Gov. of Saudi Arabia, local 
community, particularly 
fishermen, tourism 
operators 

Gov. of Yemen, local 
communities – particularly 
fishermen and fishermen 
co-operatives, national and 
international fish buyers, 
tourism agencies 

Gov. of Yemen, local 
communities, fisherman 

Uses SCUBA-diving and shore-
based tourism, research 

Commercial and artisanal 
fishing, diving tourism 

Artisanal and expanding 
commercial fisheries, 
research, tourism under 
development 

Fishing, tourism to be 
developed 

Impacts Tourism, crown-of-thorns 
starfish outbreak 1994-
1998 

Fishing, coral bleaching, 
tourism 

Coral bleaching, increasing 
fishing pressure 

Fishing, anchor damage, 
coral bleaching 
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Table 2. Existing and proposed MPAs that may form part of an integrated regional MPA network. The 
table includes coastal, island and marine parks conserving reefs and/or associated habitats and biota 
for all PERSGA member nations and Eritrea. * indicates strong potential for trans-boundary parks 
fostering international co-operation in management.  
 
Country Functioning MPAs Location of proposed MPAs 
Djibouti 1. Maskali Sud Integral Reserve 

2. Musha Territorial Park 
1. Iles des Sept Frères and Ras Siyyan 
2. Godoriya 

Egypt 1. Ras Mohammed National Park 
2. Nabq Managed Resource, Protected 

Area MNPA 
3. Abu Gallum MNPA 
4. Gabal Elba Conservation Area * 
5. Giftun Islands 
6. El-Akhawein / Brothers Islands 
7. Abu el-Kizan / Dedalus Island 
8. Zabargad / St John Island 
9. Rocky Island 

1. Red Sea Marine Protected Area from 
Hurghada to Gebel Elba 

Eritrea  1. Dahlak Islands (partially) 
2. Dur Gaam & Dur Gella Islands 
3. Fatuma Islands 
4. Museri Islands 

Jordan 1. Aqaba National Park  
Saudi 
Arabia 

RED SEA: 
1. Farasan Islands 
2. Yanbu Royal Commission Protected 

Area 
3. Umm al-Qamari  

RED SEA: 
1. Strait of Tiran * 
2. Ras Suwayhil (Gulf of Aqaba) 
3. Sharm Zubayr 
4. Ghubbat Bal’Aksh 
5. Sharm Dumagyh – Sharm Antar 
6. Al-Wajh Bank – Qalib Islands – Sharm 

Habban & Sharm Munaybirah 
7. Al-Hasani, Libanah Islands – Ras Abu 

Madd – Sharm Hasi 
8. Ras Baridi – Sharm al-Khawr 
9. Sharm Yanbu 
10. Shi’b al-Qirin reef 
11. Marsa al-Usalla, Marsa Tawil 
12. Marsa as-Sarraj 
13. Ras Hatiba 
14. Ash-Shu’aybah – Masturah 
15. Marsa Umm Misk 
16. Haramil Island 
17. Jeddah Salt March 
18. Qishran 
19. Inner Farasan Bank 
20. Outer Farasan Bank 
21. Marka Island 
22. Ra’s Tarfa 
23. Khawr Amiq, Khawr Raqa 
24. Khawr Nahoud 
25. Khawr Itwad 
26. Shi’b Abu al-Liqa – Shi’b al-Kabir 
27. Khawr Wahlan 
28. Duwayyimah 



 

19 

Somalia  1. Aibat & Saad ad-Din Islands, Saba 
Wanak 

2. Daloh Forest Reserve and Maydh 
Island 

Sudan 1. Sanganeb Marine National Park 
2. Dungonab Bay & Mukkawar Island 
 

1. Shuab Rumi 
2. Suakin Archipelago 
3. Khor Kilab Bird Sanctuary 
4. Abu Hashish Recreational Park 

Yemen 1. Socotra Islands 
 

1. Ras Sharma 
2. Dhobbab (Shihr) 
3. Belhaf and Bir Ali 
4. Ras Isa and Kamaran Island 
5. Khor Umaira 
6. Aden Wetland 
7. Bab al-Mandeb and Perim Island 
8. Al-Urg 
9. Al-Luhaiyah 

 

COMPONENT 4: ECOLOGICALLY SUSTAINABLE REEF FISHERIES 

Reef fisheries provide essential 
sustenance to artisanal fisherman and their 
families throughout the region. They also 
play an increasingly important role in 
supplying commercial quantities of high 
value products for expanding national, 
regional and global markets. 

Levels of fishing pressure on reefs in 
the region vary from virtually non-existent 
to severe, providing a complex management 
challenge, with important links to the 
application of MPAs in stock 
replenishment. Although destructive fishing 
activities such as dynamite and poison 
fishing are less widespread than in other 
reef areas, dumping of litter, lost or 
abandoned nets and anchor damage are 
already causing problems to some reefs. 
Benthic trawling occurs in close proximity 
to reefs with direct adverse effects on 
community structure and by-catch 
(PERSGA 1998a, GLADSTONE ET AL. 1999). 
Collecting of ornamental reef fishes and 
other organisms for the global aquarium 

market is expanding in the region and has 
already caused serious damage to reefs in 
some areas. 

The region's demersal reef fish, 
holothurian, molluscan and crustacean 
stocks are particularly prone to over-fishing 
(see Box 2) and careful stewardship of these 
resources is necessary to ensure their 
sustainable utilization. For this to be 
achieved, reef fisheries management must 
shift from the traditional focus on stocks, 
methods and increasing catches to 
concentrate on sustaining both the fisheries 
and the ecosystems on which they depend 
(KENCHINGTON 2000). This requires both 
reliable stock assessment and monitoring 
and improved understanding of the 
population biology of the target species. 
There is a large potential for well-planned 
mariculture of some ornamental and food 
species, with an urgent need for the 
simultaneous development of appropriate 
legislation and guidelines. 
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BOX 2. Over-fishing on coral reefs 
Recent evidence has changed the once widespread belief that reef fisheries were 

virtually inexhaustible. Many reef areas, both in the region and elsewhere, have been 
chronically and heavily over-fished over the past several decades, with major loss of 
production and serious adverse 'cascading' effects to other components of the 
ecosystems (JACKSON 1997, CARLTON 1998). For example, destructive population 
outbreaks of crown-of-thorns starfish in the region may be linked with over-fishing of 
fish predators (ORMOND ET AL. 1990). The level of understanding of these effects, or 
indeed of many of the target fish species’ population dynamics, remains rudimentary. 
JACKSON (1998) strongly recommends the adoption of a precautionary approach to reef 
fisheries and notes that: 

“… virtually all fisheries … models and data are inadequate to reliably predict the 
responses of low population levels to any subsequent manipulation or to chance …”. 

Sustainable reef fisheries are a major 
corner-stone of the Convention on 
Biological Diversity (CBD Articles 6b, 8c, 
8j, 10b, 10c and 11). This provides several 
recommendations for action, which are very 
applicable to the RSGA region (after DE 
FONTAUBERT ET AL. 1996): 

1. Set ecologically sustainable levels of 
use, 

2. Manage the ecosystems as a unit, 
rather than single harvested stocks, 

3. Minimize by-catch and incidental 
impacts on non-target species and 
habitats, 

4. Eliminate subsidies that encourage 
over-fishing, 

5. Protect traditional sustainable 
management systems through legal 
recognition of the systems and any 
associated sea tenure rights. 

Traditional artisanal reef fisheries are of 
great importance in many parts of the 
region. They deserve high priority for 
sustainability and should over-ride any 
competing commercial exploitation. This 
has added benefits in building co-operation 
among local stake-holders and managers, 
particularly important where the artisanal 
fisheries are developed in multiple-use 

MPAs (e.g. Socotra Islands, Yemen, see 
CHEUNG ET AL. in press).  

Priority Objective: Maintenance of 
sustainable reef fisheries through the 
implementation of accurate stock 
assessment and monitoring, effective 
regulation of fishing effort, protected areas 
with “no-fishing” zones, seasonal closures 
to protect spawning stocks, surveillance and 
enforcement. 

Actions: 
i. Conduct surveys and interview 

fishermen to identify important 
spawning aggregation sites of reef 
fishes (***); 

ii. Develop ‘no-fishing’ zones in MPAs 
for the protection of important 
reproductive stocks, particularly in 
areas of spawning aggregations (***); 

iii. Introduce closed fishing seasons 
during spawning periods of reef fishes 
to protect reproductive stocks (***); 

iv. Assist in increasing national 
capacities for the assessment and 
monitoring of reef fish stock, by 
organizing training courses (***); 

v. Assist in building national capacities 
for surveillance and enforcement of 
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reef fisheries regulations, particularly 
in relation to MPA zonings (***); 

vi. Develop regional and national 
guidelines for responsible and 
ecologically sustainable collecting of 
ornamental reef species for the 
aquarium trade (**); 

vii. Through liaison with other 
programmes and agencies, develop 
relevant national policy and 
legislation (where necessary), based 
on FAO and CBD recommendations 
for sustainable reef fisheries 
management (*); 

viii. Develop regional and national 
guidelines for responsible and 
ecologically sustainable reef 
mariculture operations for ornamental 
and food fishes and other organisms 
(*). 

Expected results – outcomes and time 
frame: 
i. Continued implementation of MPA 

zoning and other regulations 
incorporating ‘no-fishing’ 
replenishment areas and seasonal 
spawning closures (after four years); 

ii. Organization of training courses in 
reef fisheries management, including 
stock assessment and monitoring, 

surveillance and enforcement, 
particularly in relation to MPA 
zonings (after 18 months); 

iii. Demonstrated improvement in 
assessment capacity for catch and 
effort, monitoring, surveillance and 
enforcement (after 18 months); 

iv. Publication of regional and national 
guidelines for collecting reef 
ornamentals and for mariculture (after 
18 months). 

Performance Indicators and Quality 
Assurance: 
i. Incorporation of ‘no-fishing’ 

replenishment areas in MPA zoning 
or other regulations, included in each 
specific MPA management plan; 

ii. Relevant fisheries regulations, based 
on FAO and CBD recommendations 
for sustainable reef fisheries 
management, incorporated in national 
and local policy and legislation; 

iii. Demonstrable improvement in local 
and national capacities for reef 
fisheries assessment, monitoring, 
surveillance and enforcement; 

iv. Independent review of the status of 
the reef fisheries, through stock 
assessment and monitoring. 

 

COMPONENT 5: IMPACT FROM SHIPPING AND MARINE POLLUTION 

The RSGA region forms one of the 
major thoroughfares for international 
maritime traffic between Asia-Pacific and 
Europe. It is also the world’s largest 
producer and exporter of oil, most of which 
is transported by sea. These factors place 
the region’s reefs at high risk. PERSGA 
(1998a) identified five major regional 
threats associated with shipping, navigation, 
petroleum transport and production: 

1. Extensive risk of ship collision and 
grounding in major traffic lanes, 

2. Discharge of sewage from vessels, 
3. Ship discharge of solid waste, 
4. Oil spills from exploration, 

production and transport, 
5. Illegal disposal of toxic wastes. 

The sometimes-complex mazes of reefs, 
narrow navigation channels, insufficient 
navigational markers and human error have 
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all contributed to the numerous ship 
groundings that have already caused 
damage to reefs in the region. 

Several important measures to minimize 
the impact to reefs and other coastal 
ecosystems from oil spills have already 
been implemented, including the 
development of local and national oil spill 
contingency plans. At the national level 
several countries, including Egypt, Jordan 
and Saudi Arabia, have developed national 
oil spill response plans, and a national oil 
spill contingency plan for Sudan is awaiting 
government approval. In Egypt three oil 
spill response units are operational. 

The threat from introduced species is 
less obvious, but perhaps more insidious in 
the medium to long term, given the 
enormous amount of ship traffic, loading 
and unloading of cargo and associated 
ballast flushing, the major source of alien 
species introductions worldwide (U.S. 
NATIONAL RESEARCH COUNCIL 1995). 

Priority Objective: Implementation by 
participating nations of obligations under 
regional and international conventions, 
adoption of Port State Control, improved 
navigation systems and oil spill response 
capacities, surveillance and enforcement. 

Actions: 
i. Support implementation of Port State 

Control throughout the region (***); 

ii. Contribute to the development of the 
regional Navigation Risk Assessment 
and Management Plan (***); 

iii. Support the development and 
implementation of regional and sub-
regional vessel traffic systems, with 
special emphasis on reef protection 
(***); 

iv. Upgrade existing marine navigation 
aids, particularly in the vicinity of 
sensitive reef areas (***); 

v. Develop, upgrade and implement 
local, national and regional 
contingency plans and assure their 
adequacy for reef protection (***); 

vi. Foster the development of relevant 
national legislation to define safe 
shipping routes and passages and, if 
necessary, compulsory pilotage of 
vessels carrying high risk cargo 
through critical reef areas (**); 

vii. Assist in building national capacities 
for surveillance and enforcement of 
regulations, ensuring legislation has 
appropriate punitive clauses for 
legislative breaches on reefs (**); 

viii. Ensure ratification of relevant 
conventions, such as UNCLOS, 
MARPOL, Civil Liability 
Convention, Convention on 
Hazardous and Noxious Substances 
and Limitation of Liability, and 
Convention on the Prevention of 
Marine Pollution by Dumping of 
Wastes and Other Matter (**). 

Expected results – outcomes and time 
frame: 
i. Implementation of Port State Control 

procedures throughout the region 
(after three years); 

ii. Contribution to the development of 
the regional Navigation Risk 
Assessment and Management Plan 
(after six months); 

iii. Upgrading of existing marine 
navigation aids in the region, 
particularly in narrow reef passages 
and other high risk reef areas (after 18 
months); 

iv. Completion of desk-top studies and 
liaison with other programmes and 
government agencies to ensure 
standardization of regional protocols 
and regulations for shipping and 
ballast water discharge (after 18 
months); 



 

23 

v. Preparation (where necessary) of 
national oil spill contingency plans 
(after 18 months); 

vi. Development of relevant national 
legislation defining safe shipping 
routes and passages and, if necessary, 
compulsory pilotage of vessels 
carrying potentially high risk cargo 
through critical reef areas (after 18 
months); 

vii. Development of emergency and 
contingency plans incorporating 
trans-boundary co-operation in the 
event of ship grounding, collision, 
pollution spill or accidental release of 
alien species on reefs (after three 
years); 

viii. Ratification of all relevant 
conventions (after three years). 

Performance Indicators and Quality 
Assurance: 
i. Demonstrable improvements in 

response capacity to shipping 
accidents and emergencies on reefs by 
the end of 2003; 

ii. Demonstrated improvements in 
national capacities for surveillance 
and enforcement of shipping 
regulations with relevance to reefs by 
the end of 2003; 

iii. Notable reduction in the number of 
ship groundings, pollution spills, 
collisions or species introductions on 
reefs through demonstrable 
compliance with relevant regulations. 
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COMPONENT 6: RESEARCH, MONITORING, AND ECONOMIC VALUATION 

Effective reef management needs the 
provision of accurate information on the 
present status of the ecosystems, both for 
ICZM and MPA planning and for the 
assessment and monitoring of reef status 
and reef fisheries and of the effectiveness of 
management itself. To be most effective, 
research and monitoring are integrated into 
a logical overall framework of action 
(Fig. 3) providing scientifically robust 
management-oriented information (Fig. 4), 
including data for: 

1. Planning and development of MPAs, 
such as distribution of habitats, 
biodiversity and socio-economics; 

2. Monitoring ecosystem properties and 
the status of biological, ecological, 
oceanographic and socio-economic 
parameters for ICZM and MPA 
management; 

3. Environmental and socio-economic 
impact assessment, both before and 
after development takes place, and 
economic valuations of different 
courses of action; 

4. Assessing health status of the 
ecosystems in terms of global-scale 
disturbances, such as occurred with 
coral bleaching in 1997 and 1998; 

5. Reef fisheries stock assessment and 
monitoring. 

Most nations in the region have initiated 
reef research and monitoring programmes 
(WILKINSON 2000, ABUZINADA in press), 
although major differences exist in national 
logistics capacities in relation to different 
levels of finance, manpower and expertise. 
Until recently, there had been only limited 
success in pooling national data to provide 
regional insights. This is being addressed 
through regional initiatives to develop 
standard protocols linked with extensive 
training programmes (see Box 3). These 
methods are as simple and inexpensive as 
practicable (ARONSON ET AL. 1994), to be 
equally applicable in all nations of the 
region. Consistent application of standard 
methods will provide scientifically robust 
information on reef status to local and 
national management agencies, and 
facilitate regional and global comparisons. 
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Figure 4. Flow-chart of survey and monitoring designed to provide suitable m
reefs (adapted from DEVANTIER ET AL. in press). 
 

BIODIVERSITY 
 
•  Corals 
•  Fish 
•  Other benthos 
•  Algae and sea-grasses 
•  Marine mammals 
•  Turtles 
•  Birds 
•  Coastal vegetation 
•  Other attributes 
 
 
 
 
 

ENVIRONMENT & 
ECOSYSTEM PROPERTIES

•  Remote sensing 
•  Rapid ecological assessment 

MONITORING 

•  corals and other sessile benthos
•  fish 
•  other fauna 
•  algae and sea-grasses 

ENVIRONMENTAL IMPACTS 
•  human 
•  natural 

FISHERIES 

t

    MANAGEMENT 

•  ICZM, MPA planning 
•  Stake-holder consultation – involve

•  Education & awareness 
•  Multi-media and publications

ECONOMIC VALUATION
•  stock assessmen
•  monitoring 
anagement support on coral 

ment 
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BOX 3. Standardized research and monitoring protocols 
Application of standard protocols has already facilitated national and regional 

comparisons, both within the region and elsewhere (CARICOMP - OGDON ET AL. 1997, 
the ASEAN-Australia Living Coastal Resources Project - CHOU & WILKINSON 1992, 
ReefCheck - HODGSON 1999, and the Global Coral Reef Monitoring Network GCRMN - 
WILKINSON 1998, 2000, ABUZINADA in press). These programmes have each produced 
status reports that have proved highly valuable in informing management agencies and 
raising awareness at government and inter-government levels. 

In the RSGA region, PERSGA is standardizing biological and ecological survey and 
monitoring methods. The core survey methods for coral reefs include those 
recommended by ReefCheck and the Global Coral Reef Monitoring Network (GCRMN), 
as adapted for maximum utility in the region. 

Remotely sensed data from satellite-borne sensors are also being used in interpreting 
large-scale climatic and oceanographic phenomena affecting reefs of the region. 
Graphical interpretation of anomalies in sea surface temperature are now routinely 
available on the World Wide Web (e.g. Fig. 1 from NOAA-NESDIS: 
http://psbsgi1.nesdis.noaa.gov:8080/psb/eps/sst/climohot.html) and have proven highly 
valuable in predicting coral reef bleaching. 

Data generated from the protocols will be stored and analysed at PERSGA. The 
organization will bear responsibility for data quality assurance, archiving and reporting. 

Monitoring data will be valuable in 
alerting governments to disturbances 
affecting reefs of the region (Fig. 1). A 
wide range of recently launched satellite-
borne sensors should provide understanding 
of regional and global effects. 

Effective lobbying for reef conservation 
at government and inter-government levels 

requires making realistic comparisons of the 
various financial costs and benefits that can 
accrue from different courses of action. 
Such analyses of the various economic 
values of reefs are at a preliminary stage 
(e.g. see Box 4, DIXON & SHERMAN 1990, 
DIXON 1993, CESAR 1996). Most 
governments rely on economic valuations in 
prioritising development options. 
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BOX 4. Economic valuation of reefs 
Conventional economic procedures for modelling cost-effectiveness can result in 

sub-optimal policy choices when applied to complex systems such as reefs, where non-
linear responses to various kinds and levels of human impact are common. However, the 
application of fuzzy logic and non-linear economic analysis proved useful in optimising 
economic policies and maintaining reef quality in a Caribbean reef MPA (RUITENBEEK & 
CARTIER 1999, RUITENBEEK ET AL. 1999, and http://www.island.net/~hjr). 

Standard economic evaluation methods for coral reefs are also being developed 
within the ICRAN partnership by ICLARM. The RSGA region can benefit from this 
standard approach, adapting the ICLARM protocols as appropriate. 

General concepts, methods and applications of economic valuation of ecosystems are 
available on the WWW at: http://www.ecosystemvaluation.org, a website developed by 
the U.S. Natural Resources Conservation Service (U.S. Department of Agriculture) and 
the National Oceanographic and Atmospheric Administration (NOAA – U.S. 
Department of Commerce). The website provides information on different valuation 
methods, their various strengths and weaknesses, and provides links to other relevant 
websites. 

 

 

Priority Objective: Implementation by 
participating nations of standardized 
methods of biophysical and socio-economic 
survey and monitoring, data-storage, 
analysis and reporting, using regional 
(PERSGA and ROPME) and international 
protocols (e.g. ReefCheck and GCRMN). 

Actions: 
i. Conduct biodiversity, socio-

economic, oceanographic and genetic 
assessments of key sites, including 
likely larval sources and sinks, in 
support of an interconnected network 
of MPAs (***); 

ii. Develop national survey and 
monitoring capacities, by organizing 
training courses in collaboration with 
ReefCheck, GCRMN, ICRI and 
ICRAN (***); 

iii. Establish and maintain a network of 
long-term monitoring sites, in 

collaboration with ReefCheck and 
GCRMN (***); 

iv. Establish a regional node in the 
RSGA for ReefCheck and GCRMN 
co-ordination (***); 

v. Establish national and regional 
reporting guidelines, linked to 
GCRMN schedules (**); 

vi. Establish sustainable sources of 
funding to maintain the monitoring 
network (**); 

vii. Develop capacity for economic 
valuations (*); 

viii. In liaison with other agencies, 
develop standard regional and 
national guidelines, policy and 
legislation regarding bio-prospecting 
and other forms of research in reef 
areas, in terms of ethical 
considerations and benefit-sharing 
(see Box 5) (*). 
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BOX 5. Biodiversity and bio-prospecting 
Biodiversity research and monitoring form a key component of national obligations 

under the CBD (Articles 7a, 7b) and a crucial initial step in the development of effective 
MPAs. In conjunction with biodiversity surveys, the CBD identifies protection of 
traditional knowledge, the rights of local stake-holders and the equitable sharing of 
benefits derived from exploitation of biodiversity (CBD Articles 7a, 7b, 8j) through bio-
prospecting or other means (also relevant under CITES).  

Parts of the RSGA region have already been subjected to uncontrolled bio-
prospecting by unscrupulous international pharmaceutical companies. There is an urgent 
need for the development of standard policies and legislation regarding ethical 
considerations and benefit-sharing from any future bio-prospecting, or indeed from 
research generally (see DE FONTAUBERT ET AL. 1996 for further information). 

 

 

Expected results – outcomes and time 
frame: 
i. Survey and monitoring training 

courses (after 18 months); 

ii. Demonstrable increase in national 
capacities in research, survey and 
monitoring (after 18 months); 

iii. Completion of site assessments for 
MPAs (after 18 months); 

iv. Establishment of regional monitoring 
network (after 18 months); 

v. Establishment of regional node for 
ReefCheck and GCRMN (after 18 
months); 

vi. Demonstrable improvement in 
national contributions to regional and 
global reef status reporting, such as 
GCRMN reports (after nine months); 

vii. Establishment of sustained funding 
for monitoring network (after three 
years); 

viii. Establishment of regional node for 
remote sensing data (after 18 months). 

 



 

29 

INTEGRATION OF THE RAP 

The Plan has both ‘top-down’ and 
‘bottom-up’ aspects to its structure and 
operation. It represents a regional approach 
co-ordinated and supported by the regional 
Organization but mostly conducted at local 
and national levels by all countries within 
the RSGA region. 

The Plan also aims to fulfil the regional 
goals of larger global initiatives for the 
conservation and sustainable use of coral 
reefs, including those of the various United 
Nations Organisations, major non-
government organisations (e.g. IUCN and 
WWF) and, more recently, ICRI and 
ICRAN. 

To assist effective implementation, a 
steering committee composed of 

representatives from each participating 
nation and the major international, regional 
and national organisations will be formed to 
co-ordinate the RSGA RAP over its initial 
period of implementation. The committee 
will also act as the interface between 
government, major donor agencies and 
international coral reef initiatives. 

Effective communication among these 
various bodies in relation to recent 
advances in methods and findings, and in 
the presentation of a co-ordinated consistent 
‘picture’ of reef status to the global 
community will help to achieve the overall 
objective of the Plan. 
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ACTIONS REQUIRING BUDGET SUPPORT 

 
 

1. Integrated Coastal Zone Management 

Budget 
code Budget item 

ICZM-1 Publication of regional and national guidelines for ICZM and EIA 

ICZM-2 Organization of national meetings among key stake-holders 

ICZM-3 Review of existing laws and regulations; development of 
recommendations on policy and legislative amendments 

ICZM-4 Assistance in development of key demonstration ICZM sites 

ICZM-5 Independent assessment of the effectiveness of ICZM  
 
 

2. Education and Awareness 

Budget 
code Budget item 

EAW-1 Production, publication and dissemination of education and 
awareness materials 

EAW-2 Coral reef awareness campaigns 

EAW-3 Organization of mass-media training courses 
 
 

3. Marine Protected Areas 

Budget 
code Budget item 

MPA-1 Establishment and upgrading of regional demonstration reef MPA 
sites 

MPA-2 Establishment/upgrading of national demonstration reef MPA  

MPA-3 Support for integrated network of reef MPAs  

MPA-4 Production of publications relevant to key reef MPA sites  

MPA-5 Review and refinement of policy and legislative frameworks for 
MPAs 

MPA-6 Information exchange and meetings  
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4. Ecologically sustainable reef fisheries 

Budget 
code Budget item 

ESF-1 Review and upgrading of relevant laws and regulations 

ESF-2 Training in reef fisheries assessment, monitoring, surveillance and 
enforcement  

ESF-3 Reef fish stock assessment and monitoring in MPAs 

ESF-4 Production of guidelines for management of ornamental fishery and 
mariculture 

ESF-5 Independent review of MPA effectiveness in relation to reef fisheries 
 
 

5. Impact of Shipping and Marine Pollution 

Budget 
code Budget item 

SMP-1 Support for implementation of Port State Control 

SMP-2 Development of regional navigation risk assessment and management 
plan for reefs 

SMP-3 Establishment of regional and sub-regional vessel traffic systems 
around reefs 

SMP-4 Upgrading of navigational aids near sensitive reef areas 

SMP-5 Preparation / upgrading of oil spill contingency plans 

SMP-6 Review and upgrading of relevant legislation 

SMP-7 Building national capacities for surveillance and enforcement of 
shipping regulations around reefs 

 

 

6. Research, Monitoring and Economic Valuation 

Budget 
code Budget item 

RME-1 Surveys and site assessments, especially in MPA areas 

RME-2 Establishment of a monitoring network 

RME-3 Establishment of regional nodes for monitoring, GIS and remote 
sensing 

RME-4 Training in economic valuation techniques 
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APPENDIX 1. Key goals for effective reef management  

(After MIEREMET 1998, PERSGA 1998, KENCHINGTON in press) 

 

1. Integrated coastal zone management, ensuring ecologically sustainable development 
of the region’s coastlines; 

2. A functional integrated network of MPAs; 

3. Sustainable reef fisheries; 

4. Strong national capacities for effective ICZM, MPA and fisheries management, 
including legislative frameworks; 

5. A strong unified regional position in the implementation of global programmes such 
as those of ICRI, UNEP, UNDP and IUCN, and with major funding agencies, 
partners and stake-holders such as the World Bank (see e.g. LINTNER ET AL. 1996), 
Global Environment Facility (GEF) and Islamic Development Bank (IDB); 

6. An effective network of managers and scientists with common goals, in regular 
communication through electronic mail and other media events (e.g. workshops, 
training courses); 

7. Efficient, focused training and education programmes; 

8. Standard management-focused approaches to research and monitoring of biological, 
ecological, socio-economic parameters and performance indicators of management 
effectiveness; 

9. Efficient sharing and publicizing (including use of mass media) of relevant 
information, to raise public and governmental awareness both within the region and 
globally. 
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APPENDIX 2. Major issues to be addressed for successful reef management 

(After MIEREMET 1998, PERSGA 1998, KENCHINGTON in press) 

 
1. Rapid uncontrolled tourism development is causing degradation of reef resources in 

some areas; 

2. Poorly controlled or uncontrolled commercial fishing, including poaching, is rapidly 
depleting the once rich fishery stocks and damaging reefs in some areas; 

3. Inadequate operational standards for oil exploration, production and transportation 
are causing chronic pollution and can threaten the long-term viability of coral reefs 
and associated ecosystems; 

4. Ship traffic and marine pollution threatens the function and structure of reefs; 

5. Land-based pollution threatens the function and structure of reefs; 

6. Many of the region’s reefs fringe the coastline, placing them in particular jeopardy 
from poorly planned coastal developments and pollution; 

7. Environmental Impact Assessment is rarely used a priori in the planning of coastal 
developments in the region; 

8. With a few important exceptions, there is a critical shortage of trained reef 
researchers and associated lack of monitoring activities for provision of accurate 
information to managers, other government agencies and the public; 

9. With a few important exceptions, there is a critical shortage of trained MPA 
managers in the region, resulting in low management capacity; 

10. There is inadequate regional capacity to respond to reef degradation at both 
government and non-governmental levels; 

11. Likely future climate changes will place increasing stress on the resilience of the 
ecosystems, manifested through increases in coral bleaching and death; 

12. Local differences in oceanographic and other factors provide some reef areas with a 
degree of natural protection against these predicted changes - key sites for 
establishment of MPAs; 

13. Key MPA sites have been identified in most countries, although gaps in knowledge 
remain, and development of a fully-functional integrated regional MPA network will 
require additional research; 

14. There is an urgent need to ensure adequate and on-going resources and funding for 
development of the above capacities in research, monitoring and management. 
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APPENDIX 3. Integration of the RAP with other Programmes and Conventions 

 
 

The RAP for the RSGA is in accord with major international Conventions including:  

•  Regional Convention for the Conservation of the Red Sea and Gulf of Aden 
Environment (Jeddah Convention), 

•  Convention on Biological Diversity (CBD), 

•  World Heritage Convention (WHC), 

•  Convention on International Trade in Endangered Species of Wild Fauna and Flora 
(CITES), 

•  United Nations Convention on the Law of the Sea (UNCLOS), 

•  International Convention for the Prevention of Pollution from Ships (MARPOL), 

•  International Wetlands Convention (Ramsar). 
 

The RAP is also in accord with inter-governmental and non-governmental initiatives 
including those of: 

•  The United Nations Environment Programme (UNEP - Regional Seas), 

•  The United Nations Development Programme (UNDP), 

•  The United Nations Educational, Scientific and Cultural Organization - 
Intergovernmental Oceanographic Commission (UNESCO-IOC), 

•  The World Conservation Union (IUCN), 

•  The World-wide Fund for Nature (WWF), 

•  The International Coral Reef Initiative (ICRI) and Action Network (ICRAN). 
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APPENDIX 4. International collaboration with ICRI and ICRAN 

 

Increasing impacts to reef ecosystems worldwide have focused international efforts for 
their conservation, with the formation of the International Coral Reef Initiative (ICRI, and see 
the ICRI “Call to Action” at http://coral.aoml.noaa.gov/icri/icri95.html and ITMEMS 1999). 
As part of the ICRI partnership, an Action Network (ICRAN) is being developed to assist in 
regional reef conservation efforts. 

In its initial Action Phase ICRAN will focus on reefs of the Wider Caribbean, Eastern 
Africa, East Asian Seas and the South Pacific, but the overall approach also has applicability 
in the RSGA region. ICRAN proposes a three component regional approach in its Action Plan 
– Implementation, Assessment and Communication and information dissemination - founded 
in effective Integrated Coastal Management and development of Marine Protected Area 
networks. It is composed of the following major actions: 

1. Assessment of threats through regional ‘Reefs at Risk’ analysis; 

2. Assessment of reef distribution through regional reef mapping; 

3. Assessment of larval dispersal among reefs; 

4. Coral reef valuation by country; 

5. Coral reef fisheries and mariculture analysis; 

6. Coral reef policy analysis by country; 

7. Coral reef monitoring and assessment; 

8. Data storage and dissemination; 

9. Communication and information dissemination; 

10. Information networking, action and diplomacy. 
 

Collaboration and information-sharing should enable rapid assimilation and application of 
technical and other advances, developed through ICRI, ICRAN and the RAP, and facilitate 
linkages with key partners as opportunities allow. 
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APPENDIX 5. Principles of implementation of the RAP in the Red Sea and Gulf of 
Aden 

 

Successful implementation will benefit from the application of 12 general principles (after 
DE FONTAUBERT ET AL. 1996, BENITEZ ET AL. 2000): 

1. Involve all stake-holders (from local communities to central government) in 
consultation and decision-making; 

2. Harmonize resource use among stake-holders; 

3. Strengthen institutions and implement appropriate legal instruments; 

4. Alleviate poverty to reduce environmental degradation; 

5. Collect and evaluate appropriate data on environmental and socio-economic status; 

6. Develop flexible and adaptive management systems that respond quickly to new 
information; 

7. Maintain consistency of approach across all spatial scales of implementation - local 
and national actions should be consistent with regional and global actions and co-
operation; 

8. Ensure high levels of information-sharing and technology-transfer across all scales 
of implementation, and among all participants; 

9. Foster widespread education and awareness; 

10. Ensure adequate and sustained financing; 

11. Ensure effective integration of all Priority Action components and specific actions, 
making full use of positive feed-backs among components; 

12. Adopt a precautionary approach to any future development issues affecting reefs and 
the coastal zone. 
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APPENDIX 6. Indicators of success of the RAP 

 
The following set of indicators are based on those proposed in the ICRAN Strategic Plan, 

with the addition of several others with high applicability to the RSGA region: 

 

1. Outcome Indicators 
1. Demonstrable expansion in human resources capacity – increased numbers of 

managers and project staff; 

2. Policy and legislative changes relevant to ICZM, MPAs, reef fisheries, shipping and 
marine pollution; 

3. Demonstrable improvements in management efficiency in ICZM, MPAs, reef 
fisheries, shipping and marine pollution; 

4. Expanded infrastructure and capital equipment; 

5. Implementation of ICZM and EIA in planning; 

6. Effective management of MPAs, concentrating initially on the demonstration sites; 

7. Demonstrable sustainability of reef fisheries stocks; 

8. Demonstrable minimization of threats from shipping and marine pollution, including 
improved navigation aids and pilotage, surveillance and enforcement capacities; 

9. Demonstrable increase in research and monitoring capacity, through conduction of 
surveys, establishment of long-term monitoring sites and of regional "nodes" for 
data storage, analysis and dissemination; 

10. Publications – manuals, atlases, multi-media kits, education and awareness materials 
etc. 

11. Demonstrable increase in education, government and public awareness. 
 

2. Impact indicators 
1. Demonstrable improvement in stake-holder involvement in decision-making; 

2. Stake-holder and user conflict resolution; 

3. Demonstrable improvement in standard of living of coastal communities and other 
socio-economic benefits within the sphere of influence of the RAP; 

4. No further degradation of reef condition, and improvement of degraded reefs; 

5. Achievement of sustained financing from government and other sources. 
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APPENDIX 7. Techniques for raising awareness of coral reefs 

 

1. Development and provision of teaching materials to schools, targeting different age 
groups; 

2. Talks at schools and other interest groups; 

3. Addition of coral reef subjects in school and college curricula; 

4. Production of newsletters, information sheets and booklets; 

5. Production of specific information materials for individual MPAs, provided to all 
visitors as part of the fee structure for MPA entry; 

6. Development of public awareness campaigns (with potential for collaboration with 
ICRI, ICRAN and ICRIN); 

7. Widespread use of the mass media – newspapers, radio, television and the WWW, 
with development of strong links with various mass media; 

8. Production of videos and CDs – several excellent videos and CDs are already in 
wide circulation; 

9. Production of target materials for the SCUBA diving communities and resort hotels 
near reefs; 

10. Organization of seminars, workshops and conferences with invitations to the mass 
media, key government representatives and the general public; 

11. Talks at coastal villages and towns with provision of free lectures, meetings and 
question-answer sessions; 

12. Development of strong links and information networks with key government 
departments and agencies, with regular supply of updated materials; 

13. Employment of public relations ‘extension’ officers – particularly useful where local 
communities are major stake-holders in MPAs (e.g. local fishing communities – 
Socotra Islands, Yemen, CHEUNG ET AL. in press). 
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APPENDIX 8. Criteria for demonstration MPA site selection 

 
The ICRAN Strategic Plan provides 16 criteria to be used in the selection of MPA 

demonstration sites. These are appropriate for the region and are paraphrased below: 

1. Representation of coral reefs and associated ecosystems; 

2. Regional significance in providing habitat for a wide diversity of species, or of 
migratory, endemic or threatened species; 

3. Presence of local coastal communities that make direct or indirect subsistence use of 
the reefs; 

4. Presence of current or resolved issues and stake-holder conflicts; 

5. Examples of participatory approaches to management, including planning and 
zoning; 

6. Sites with well designed zoning plans or management plans that are being 
implemented; 

7. Presence of investments and possibilities for partnerships with the private sector; 

8. Accessibility to visitors (location, transport and communications infrastructure and 
facilities) and capacity for training and demonstrations; 

9. Sites where the success of management has high potential for replication in other 
areas; 

10. Sites that are contributing (or have potential to contribute) to the economy through 
their conservation and management (e.g. refuge, replenishment or nursery areas, 
tourism, subsistence for locals); 

11. Sites reflecting different environmental and management challenges (e.g. 
biogeographic boundaries or areas on international boundaries); 

12. Sites where social, political and community support are high; 

13. Sites with a strong institutional and management framework; 

14. Sites with available information and data relevant to management – including 
monitoring, assessment or evaluation; 

15. Sites with established monitoring programmes – particularly those demonstrating 
success in biodiversity protection, increased fisheries, tourism or other benefits to 
the communities; 

16. Sites that have cultural or traditional importance. 
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APPENDIX 9. Assessing management effectiveness in MPAs 

 

The IUCN World Commission on Protected Areas has established a ‘Management 
Effectiveness Task Force’ to develop a system for verifying or assessing management 
effectiveness – including on-going management of existing MPAs and the location and design 
of new MPAs. The Task Force recommends use of generic ‘outcome’ indicators (e.g. 
measuring biodiversity conservation and socio-economic effectiveness). Principles for 
assessment of MPA effectiveness include the following (after WELLS 1999): 

1. Assessment systems should be participatory at all stages, involving all relevant 
organizations and stake-holders; 

2. Assessment should be ‘transparent’ and comprehensible to all participants, and be 
based on appropriate environmental and social science; 

3. Management objectives must be clearly defined and understood by both managers 
and assessors; 

4. Assessment should focus on the most important issues, threats and opportunities 
affecting achievement of management objectives; 

5. MPA design, results and outcomes should all be considered; 

6. MPA Effectiveness Indicators should identify critical aspects of ecological-
environmental, socio-economic and other management issues, including the 
relationship of the MPA with its surroundings; 

7. The assessment system must be able to demonstrate trends in management 
effectiveness over time, through repeated assessments; 

8. Strengths and weaknesses should be identified and issues clearly separated into 
those within and outside the control of management; 

9. Recommendations for improved management, including prioritisation of 
conservation effort, and limitations of the evaluation should be clearly identified. 

Another approach is the assessment of overall MPA performance by scoring success in 
each of five broad categories: 

1. Maintenance of living and non-living resources; 

2. Market value of the MPA and its resources; 

3. Social expectations; 

4. Maintenance of ecosystem functions; 

5. Management. 

The use of standard MPA evaluation data-sheets and statistical software provides a 
standard means of comparison of management effectiveness among MPAs. 
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إقلOيم البحOر األحمOر وخلOيج       خطة العمل اإلقليميOة لصOون الشOعاب المرجانيOة فOى             "لقد تم استخالص وثيقة     
خطOة العمOل اإلقليميOة لصOون الشOعاب المرجانيOة فOى منطقOة البحOار                  "من الوثيقOة الرئيسOية بعنOوان        " عدن
المعهOد االسOترالى للعلOوم البحريOة ،     (وقد قام بإعداد أصل هذه الوثيقة الدآتور ليندون دى فانتير   ". العربية

ة اإلقليميOOة للمحافظOOة علOOى بيئOOة البحOOر األحمOOر وخلOOيج عOOدن   بموجOOب عقOOد مOOع الهيئOO) تاونزفيOOل ، اسOOتراليا
وبالتعOOاون مOOع آOOل مOOن الهيئOOة الوطنيOOة لحمايOOة الحيOOاة الفطريOOة وإنمائهOOا والمنظمOOة اإلقليميOOة لحمايOOة البيئOOة  

 .البحرية والمكتب اإلقليمى لغرب آسيا التابع لبرنامج األمم المتحدة للبيئة 

       Oذه الوثيقOى            وقد جرى العمل إلعداد هOوي فOوع الحيOة والتنOواطن الطبيعيOون المOون صOطة مكOمن أنشOة ض
إطOOار تنفيOOذ برنOOامج العمOOل االسOOتراتيجى للبحOOر األحمOOر وخلOOيج عOOدن والOOذى يمولOOه مرفOOق البيئOOة العOOالمى    

 .  للبيئة والبنك الدولى برنامج األمم المتحدة اإلنمائى و برنامج األمم المتحدة: بشرآائه الثالثة

تي تم إبداؤها في هذه الوثيقة تمثل وجهة نظر المؤّلف وتحت مسئوليته الخاصة وال تمثل     إن المالحظات ال  
وآOذلك ال يعبOر   . بالضرورة وجهات نظر الهيئة ، أو الجهات التي ساعدت فOى تمويOل إعOداد هOذا التقريOر                   

ة مانحة ، عن  أي وصف أو تفاصيل إجمالية وردت فى التقرير ، عن فكرة معينة ُتنسب للهيئة أو ألي جه
 .فيما يتعلق بالحدود القانونية ألي دولة أو منطقة أو مدينة 

يمكن إعادة إنتاج هذا المنشور آليًا أو جزئيًا بأي شكل من األشكال بدون موافقOة أصOحاب حقOوق الطبOع ،              
وسOوف تكOون الهيئOة      . وذلك ألغراض تعليمية وغيOر ربحيOة بشOرط أن يOتم التنويOه عOن مصOدر المنشOور                     

 .ية شاآرة ومقدرة الستالم أي منشور يستفيد من هذا التقرير آمصدر من مصادر المعلومات اإلقليم

ال يسمح بنسخ هذا المنشور أو توزيعه إلكترونيًا أو بيعه مرة أخرى أو ألي أغراض تجارية أخرى بOدون                  
 .ترخيص مسبق ومكتوب من الهيئة اإلقليمية 

 الصور الفوتوغرافية للدآتور فريد آروب



 ص تنفيذىملخ
 

 مOن  – والتى أعدت خصيصًا للبحOر األحمOر وخلOيج عOدن           –لقد تم استخالص هذه الخطة      
والتOى  " خطة العمل اإلقليمية لصون الشعاب المرجانية فى البحOار العربيOة         " الوثيقة الرئيسية   

آانOOت نتاجOOًا للنOOدوة العالميOOة حOOول تOOأثيرات ظOOاهرة ابيضOOاض الشOOعاب المرجانيOOة فOOى منطقOOة   
وقOOد استضOOافت الهيئOOة الوطنيOOة لحمايOOة الحيOOاة الفطريOOة وإنمائهOOا هOOذه النOOدوة   . لعربيOOة البحOOار ا

تحت رعاية صاحب السمو الملكى األمير سلمان بن عبOد العزيOز آل سOعود وبمشOارآة الهيئOة                   
االقليميOOة للمحافظOOة علOOى بيئOOة البحOOر األحمOOر وخلOOيج عOOدن والمنظمOOة اإلقليميOOة لحمايOOة البيئOOة   

ب اإلقليمى لغرب آسيا التابع لبرنامج األمOم المتحOدة للبيئOة ، وبمسOاعدة مقOدرة                 البحرية والمكت 
مOOن االتحOOاد الOOدولى لصOOون الطبيعOOة والبنOOك اإلسOOالمى للتنميOOة وآOOل الOOدول التOOي شOOارآت فOOى  

 .الندوة 

إن خطOة العمOOل اإلقليميOة تOOوفر مجموعOOة مOن اإلجOOراءات ذات األولويOة للصOOون والتنميOOة     
فOاإلقليم يزخOر بOأنواع مختلفOة        . لمرجانية فى البحOر األحمOر وخلOيج عOدن           المستدامة للشعاب ا  

من الشOعاب والمOواطن الطبيعيOة السOاحلية ذات القيمOة االيكولوجيOة العاليOة واألهميOة العالميOة                   
وباإلضافة إلى ذلك فإن اإلقليم يزخر أيضًا بمدى واسع للموارد          . لالستيطان والتنوع الحيوي    

 .البشري المتجددة لالستخدام 

لقOOد تOOم تطOOوير هOOذه الخطOOة فOOى ضOOوء األهميOOة االقتصOOادية وااليكولوجيOOة والجماليOOة التOOي   
توفرهOOا تلOOك الOOنظم البحريOOة ، وآاسOOتجابة للتهديOOدات التOOي تواجOOه هOOذه البيئOOات والمتمثلOOة فOOى     

وتتOOراوح هOOذه . التOOأثيرات السOOلبية المتزايOOدة الطبيعيOOة منهOOا والناجمOOة عOOن األنشOOطة البشOOرية    
هديدات من أحداث محليOة إلOى عالميOة ومOن بينهOا التنميOة السOاحلية غيOر المرشOدة ، التلOوث             الت

البحOري والسOOاحلى بأشOOكاله المختلفOOة ، طOOرق الصOيد المOOدمرة والصOOيد الجOOائر ، الزيOOادة غيOOر   
الطبيعية فى أعOداد الحيوانOات المفترسOة ، التOأثيرات السOلبية لحرآOة السOفن ، واالضOطرابات                    

ومن المعلوم أن الكثير من الشOعاب فOى اإلقلOيم        . تقبًال والمرتبطة بالتغير المناخى     المتوقعة مس 
ينمو بالقرب من الحOدود المناخيOة القصOوى المطلوبOة لنمOو الشOعاب ، ولOذلك فهOي علOى وجOه                     

وظOOاهرة ابيضOOاض الشOOعاب   . الخصOOوص عرضOOة ألي زيOOادة فOOى مثOOل هOOذه االضOOطرابات     
 ، والتOOى تسOOببت فOOى مOOوت الكثيOOر مOOن   1998 و 1997المرجانيOOة التOOي حOOدثت خOOالل عOOامي  

الشعاب المرجانية والحيوانات المرتبطة بها فى البحر األحمر وخليج عدن ، خير شOاهد علOى         
وقد تتسبب أي زيادة فى اضطرابات يتنبأ بهOا خOالل العقOود العديOدة القادمOة فOى تعطيOل          . ذلك  

 .ا لالستخدام البشريوظائف الشعاب المرجانية وفقدان الموارد المرتبطة به

إن خطة العمل اإلقليمية إلقليم البحر األحمر وخليج عدن تحOدد مجموعOة مOن اإلجOراءات            
تOOأثيرات السOOلبية المتوقعOOة   ذات األولويOOة تتعلOOق بسOOتة أهOOداف رئيسOOية تتجOOه نحOOو تحسOOين ال       

 :للشعاب
اب فOOى اإلقلOOيم يحOOف الخOOط  إن الكثيOOر مOOن الشOOع : اإلدارة المتكامل;;ة للمن;;اطق الس;;احلية .1

الساحلى ، وعلى وجه الخصوص فهي حساسة ألي تغييOر فOى نمOط اسOتخدام األراضOى        
الساحلية بما فى ذلك عمليات الردم والصرف الصOحى غيOر المعOالج ، وأشOكال التلOوث                  



وقOد أخOذت معظOم األمOم        . األخرى ، وتغيير نمOط جريOان الميOاه فOى األوديOة والمراسOى                
 اإلدارة المتكاملOOOOOة والفاعلOOOOOة للمنOOOOاطق السOOOOOاحلية ، وتطOOOOOوير  خطOOOOوات هامOOOOOة تجOOOOاه  

واألهOداف ذات األولويOة هOي قيOام         . استراتيجيات وخطط وسياسات وتشOريعات وطنيOة        
آOOOل الOOOدول المشOOOارآة بتطبيOOOق اإلدارة المتكاملOOOة للمنOOOاطق السOOOاحلية لصOOOون الشOOOعاب   

ت األراضOOOOى ، السOOOOاحلية ، مOOOOدعمًا بالتشOOOOريعات المناسOOOOبة ، والتخطOOOOيط السOOOOتخداما   
االقتصOادية ،  /والمشارآة فى تناول هذه القضايا ، وتقيOيم التOأثيرات البيئيOة واالجتماعيOة       

 .والرصد والمراقبة وتطبيق القوانين 

إن اإلجOOراءات ذات األولويOOة ، ولكOOي تكOOون أآثOOر فاعليOOة ،   : التعل;;يم والتوعي;;ة العام;;ة .2
بOين الحكومOات األخOرى ومOن        تتطلب دعمOًا متواصOًال عبOر آOل المسOتويات الحكوميOة و             

واألهOOداف ذات األولويOOة هOOي زيOOادة التوعيOOة العامOOة بالنسOOبة للحكومOOة . الجمهOOور عامOOة 
والجمهور عبر تنفيذ برامج للتعليم والتوعية ؛ وينبغى أن تبث هOذه البOرامج عOن طريOق         

لصانعي القرار ، واإلعالم الجمOاعى ، المOدرس ،   ) بريد اليكترونى(شبكات لالتصالت  
 .الجامعات والمجتمعات المحلية و

إن إنشاء شبكة من المناطق البحرية المحميOة هOو أمOر حاسOم     :  المحمية البحريةالمناطق   .3
بالنسبة لصيانة النظم البيئية للشعاب علOى المOدى الطويOل ، وبالنسOبة لقابليOة مجموعOات        

ت معظOم األمOم     وقد أخOذ  . األنواع المستوطنة والنادرة والمهددة والمصادة للحياة والنمو        
فOOى اإلقلOOيم خطOOوات هامOOة نحOOو تطOOوير منOOاطق بحريOOة محميOOة ، بOOالرغم مOOن وجOOود           
اختالفOOات وطنيOOة فOOى اإلدارة والقOOدرات ؛ وال شOOك أن بنOOاء القOOدرات فOOى آOOل جوانOOب        

واألهOOداف ذات األولويOOة تكمOOن فOOى تطOOوير . المنOOاطق البحريOOة المحميOOة مOOن األولويOOات 
تاليOة لممارسOة اإلدارة الفاعلOة للشOعاب المرجانيOة فOى             مناطق بحريOة محميOة آاألمثلOة ال       

 ):من الشمال للجنوب(اإلقليم 
 ) األردن–خليج العقبة (محمية العقبة الوطنية  •
 )مصر/ السعودية–شمال البحر األحمر(مضيق تيران  •
 )   مصر–شمال البحر األحمر (محمية راس محمد الوطنية  •
 ) مصر– شمال البحر األحمر(جزر جفتون ومضيق قبل  •
 ) السودان–وسط البحر األحمر  ( وخليج دنقناب) مقرسم(جزيرة مكور  •
 ) السودان–وسط البحر األحمر (متنزه سنقنيب البحري القومى  •
 ) السعودية–جنوب البحر األحمر (المحمية البحرية فى جزر فرسان  •
 ) اليمن–خليج عدن ( بير على -منطقة بلحاف  •
 ) جيبوتى–دن خليج ع(جزر السبعات وراس سيان  •
 ) اليمن–خليج عدن (مجموعة جزر سقطرى  •
 ) شمال شرق الصومال–خليج عدن (جزر عيبات وسعد الدين  •

وبازدياد القدرات فى إدارة المناطق البحرية المحمية خالل تنفيذ خطة العمل 
 .اإلقليمية يمكن للناطق البحرية المحمية األخرى االنضمام للمناطق المذآورة 



تOوفر مصOائد أسOماك الشOعاب        : ام ايكولوجيًا ألسماك الش;عاب المرجاني;ة      الصيد المستد  .4
آمOا تلعOب    . االحتياجات الضرورية للصيادين التقليديين ومجتمعاتهم على طOول اإلقلOيم           

هذه المصائد أيضًا دورًا متزايOدًا فOى تOوفير آميOات تجاريOة مقOدرة مOن أسOماك الشOعاب                      
وبمOا أن المخOزون   . نية واإلقليمية والعالمية والمنتجات األخرى للتصدير لألسواق الوط   

مOOن أسOOماك الشOOعاب معOOرض لالسOOتنزاف فالبOOد مOOن إجOOراء معالجOOة وقائيOOة لالسOOتغالل    
واألهOOداف ذات . المتواصOOل للمOOوارد األساسOOية حتOOى يمكOOن حمايOOة المخOOزون وتكOOاثره     

مراقبOة ،  األولوية تكمن فOى تنفيOذ األمOم المشOارآة للتقيOيم الOدقيق للمخOزون والرصOد وال              
والتشOريعات الفاعلOOة لجهOود الصOOيد مOن خOOالل التOراخيص والطOOرق األخOرى ، وحمايOOة      
المناطق التى يمنOع فيهOا الصOيد ، ومنOع الصOيد فOى مواسOم معينOة حمايOة للمخOزون لسOد                         

 .النقص ، والمسح وتطبيق القوانين 

مOرات العالميOة   يعتبر اإلقليم أحد الم  : التأثيرات السلبية لحرآة السفن والتلوث البحري      .5
الرئيسية للمالحة البحرية ، آما يعتبر أيضًا من أآبر المناطق المنتجة والمصOدرة للOنفط    

هOذه العوامOل تضOع شOعاب اإلقلOيم والOنظم         . والذى يتم تصدير غالبيته عن طريق البحر        
البحريOOة والسOOاحلية األخOOرى فOOى مخOOاطر جمOOة نتيجOOة لالضOOطرابات االيكولوجيOOة مOOن      

ن أو اصطدامها ، وإدخال أنواع دخيلة مع تصOريف ميOاه التOوازن مOن     جراء جنوح السف  
واألهOOداف ذات األولويOOة تكمOOن فOOى . غيOOر تحكOOم ، واألشOOكال األخOOرى للتلOOوث البحOOري  

وفاء األمم المشارآة بالتزاماتها تجاه االتفاقيOات اإلقليميOة والدوليOة ، تبنOى اتفاقيOة تحكOم                
الحية وقدرات مراآز االستجابة لحوادث التلوث      الدولة فى الموانىء ، تحسين النظم الم      

، باإلضOافة إلOى إجOراء    ) وعلى وجه الخصوص فى منOاطق الشOعاب الحساسOة        (بالزيت  
 .المسوحات وتطبيق القوانين 

إن اإلدارة الفاعلOOOة للمنOOOاطق   : البح;;;وث ، الرص;;;د والمراقب;;;ة ، والتقي;;;يم االقتص;;;ادى     .6
أسOماك الشOعاب تتطلOب معلومOات دقيقOة      الساحلية والمنOاطق البحريOة المحميOة ومصOائد          

عOOن الوضOOع الOOراهن واالتجاهOOات المختلفOOة يOOتم جمعهOOا مOOن خOOالل البحOOوث والرصOOد         
ومن العناصر الهامOة األخOرى بالنسOبة للرصOد والمراقبOة تقيOيم          . والمراقبة ذات العالقة    

 علOى  والشك أن التأييد الفاعOل لصOون وتنميOة الشOعاب المرجانيOة      . فعالية اإلدارة نفسها    
المستوى الحكومي يساعد فى عمليOة المقارنOة الواقعيOة للمنOافع المكتسOبة عبOر المراحOل               
المختلفة لتنفيذ الخطOة ، سOواء آOان ذلOك عOن طريOق مقترحOات للتنميOة أو وضOع خطOط                        

واألهOداف ذات األولويOة تكمOن فOى تنفيOذ األمOم المشOارآة ، بطOرق معياريOة ،          . للصون  
اجتماعيOة ، تخOزين     /فيزيائيOة واقتصOادية   /بOة بيولوجيOة   لمسوحات وعمليات رصOد ومراق    

المعلومات وتحليلها وإعداد التقارير ، وذلك باالستعانة بOالبروتوآوالت اإلقليميOة للهيئOة             
 . والبروتوآوالت الدولية فى هذا المجال 
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