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1. INTRODUCTION	  
The first session of the African Marine Atlas Task team was held from 12 – 14 October 

2009 at the UNESCO/IOC Project Office for IODE in Oostende, Belgium. The purpose of the meeting 
was to review the development of the African Marine Atlas and discuss how it can be improved to 
make it more useful for marine and coastal management. The task team was to, in particular: 

• Identify users of the atlas (at national and regional/pan African level)  
• Identify atlas products that respond to user needs  
• Identify atlas layers needed (and whether data are available)  
• Prepare a work plan that will address the technical aspects as well as data collection 

 
The meeting was attended by representatives of major projects on the African coastline 

(ACCC, ASCLME, BCC, GCLME, and SWIOFP), as well as experts who have been involved in other 
marine atlases (AMA, CMA, FAO, MIDA, UNEP, and VLIZ). The complete list of participants is 
available in Annex I. The meeting reviewed the progress that has been made in developing the African 
Marine Atlas, mapping experiences from other organizations and projects, and the mapping 
requirements of the African Large Marine Ecosystem projects. This information was utilized to 
prepare an outline for a work plan for the development of National Coastal and Marine Atlases, and 
the African Marine Atlas. 

The African Marine Atlas is a continental-scale online resource of public-domain 
geospatial data for the support of coastal and marine research and management in Africa. The project 
was designed to identify, collect and organize data sets into an atlas of environmental themes. A 
second aim was to provide training to increase the use of Geographic Information Systems (GIS) and 
spatial data products for the dissemination of appropriate, timely and relevant information. This 
structure of the atlas is also in accord with the end-to-end data management systems paradigm of earth 
observations systems. The Atlas provides maps, images, data and information to users who include 
scientists, students, coastal resource managers, planners, and decision-makers from administrative 
institutions and specialized agencies in Africa. The following are some of the potential uses for the 
atlas: 

 Library of environmental and social information for planning & decision –making 
 Environmental assessment 
 Resource management 
 Baseline for assessing environmental & social change 
 Providing overall picture of marine environmental and social issues in Africa for the 

international community. 
 Allowing the identification of gaps for future work  

 

The Atlas Project was designed and implemented by countries participating in 
ODINAFRICA III, in collaboration with the African Coelacanth Ecosystem Programme (ACEP) and 
the United Nations Environment Programme (UNEP). The Intergovernmental Oceanographic 
Commission's (IOC) International Oceanographic Data and Information Exchange (IODE) Programme 
coordinated the project and identified international ocean data specialists to provide training and key 
inputs in data analysis. 
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2. DEVELOPMENT	  OF	  THE	  AFRICAN	  MARINE	  ATLAS	  
The pilot phase of the African Marine Atlas was implemented through the following steps: 

(i) Definition of Geographic Scope: The following Area of Interest was discussed and agreed 
on by the ODINAFRICA community:  
 

• NORTHERN LIMIT:  Latitude +40.5; 
this covers the proposed EEZs of all 
ODINAFRICA countries along the 
Mediterranean, but avoids the Black and 
Adriatic Seas 

• WESTERN LIMIT:  Longitude -30; this 
covers the proposed EEZ of Cape Verde, 
to about 1400 km west of the continent 

• SOUTHERN LIMIT:  Latitude -45; 
approximately the level of Tristan de 
Cunha and Amsterdam Island 

• EASTERN LIMIT:  Longitude +80; the 
eastern limits chosen by both Mauritius 
and Seychelles for their national areas of 
interest 
 

(ii) Definition of Thematic scope: national 
workshops were organized to identify data and products needed for management of the 
coastal areas and resources. The reports from these workshops was collated and presented 
at the ODINAFRICA Seminar where regional programmes also provided their input. An 
initial list of more than 200 data categories [Annex II] relevant to coastal/marine science 
or management was agreed on. Existing geo-referenced data sets available in the public 
domain (and tailored to meet specific user requirements) would be included in the atlas. 
The products parameters were selected for all GIS layers and the protocols and 
procedures for working together on them specified. The editorial team also worked on the 
standardization of data parameters, legends, image ad file formats, and file naming 
convention. The opportunity was also utilized to share software tools and knowledge. 
  

(iii) Coordination and Protocols: A workshop was organized to establish guidelines and 
methods for all necessary data manipulations, analyses and GIS file creation, and 
metadata creation: 

 
(iv) Data mining and processing: Data was gathered from a wide range of sources, including 

online sources and published CD-ROMS. The purpose was to get quality data sets (and 
related metadata files) for topics covered in the thematic scope agreed on. The data sets 
were converted into GIS compatible forms and products, such as seasonal climatological 
grids/contours prepared.  

 
(v) Atlas Compilation: The editorial team assembled their products into a cohesive well-

organized, documented atlas structure with html interface at a workshop in December 
2006. Further editorial work undertake before the launch of the atlas in February 2007. 
The mapserver demo site was then develped and launched in June 2007. 

Figure 1: Geographic Scope for African Marine Atlas 
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2.1 Current	  Status	  of	  the	  African	  Marine	  Atlas.	  
A website was set up and hosted by the Intergovernmental Oceanographic Data 

Exchange, as a clearinghouse of data sets 
(http://omap.africanmarineatlas.net). This site 
currently serves over 800 downloadable spatial data 
products in the fields of marine geosphere (19 
products), hydrosphere (445 products), atmosphere 
(96 products), biosphere (231 products), and human 
environment (27 products). In addition, 61 basemap 
data sets are provided to give spatial reference to the 
other data layers. A Mapserver demonstration site 
(www.africanmarineatlas.net) was developed by the 
atlas team using a sub-set of data, as a training and 
data dissemination exercise.  

 

BASE MAPS: The backbone of the Atlas is a set of 
fundamental maps and images onto which the 
thematic data layers can be overlaid.  These include 
several coastlines of different resolution, the depth 
contour lines from the global GEBCO bathymetry 
data, the best available gridded bathymetry (at 1-
minute resolution-as illustrated in Figure 3 showing 
the Namibian coastline), a gazetteer of ocean place 
names, and masking files to use with satellite 
images where either water or land is not desired in 

the outputs. 

 

 

GEOSPHERE: The solid earth and its mineral resources are 
represented in the Atlas by geohazard data (for example 
earthquakes, tsunamis, underlying fault structures), classical 
geology data (minerals, core sample data, coastal soils), and 
physical parameters (for example sediment thickness - an 
important data set for implementation of the Law of the 
Sea).  The sample Figure 4 presented shows historical 
tsunami runup sites.  

 

Figure 2: African Marine Atlas 
(www.africanmarineatlas.net) 

Figure 3: Bathymetry of the Namibian continental shelf 

Figure 4: Tsunami run-up sites 
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Figure 5: Marine Sediment thickness 

As mentioned above, sediment 
thickness is very important for legal 
considerations and as an indicator 
of possible hydrocarbon deposits.   
Figure 5 shows the variation in 
marine sediment thickness (deep 
deposits shown in brown), which 
interestingly mirror areas of high 
productivity. 

HYDROSPHERE: The largest number of themes available in the Atlas covers marine and fresh 
waters, and includes: 

• Physical Oceanography–data layers covering sea level, average currents, surface and at-depth 
temperatures and salinity 

• Chemical Oceanography–oxygen, nitrate, nitrite, phosphate, silicate grids for selected depths 
• Optical Oceanography–incoming light fields, and climatologies of light intensity in the water 

column, as related to photosynthesis 
• Limnology – gridded runoff data 

ATMOSPHERE: The Atlas includes both climate and weather themes.  Seasonal climatologies of 
cloudiness, precipitation, humidity, pressure and temperature set the background for valuable 
collections of synoptic wind, storm track and storm zone patterns (currently in draft form). 

BIOSPHERE: The most difficult task facing the Atlas team was the selection and compilation of 
biological themes from the thousands of possible options.  Many of the most desired themes (for 
example the distribution patterns of principal fisheries species) are not well known or are not in the 
public domain.  The team contacted a wide cross section of specialists in the following areas, 
obtaining a unique and valuable collection of data layers (some never before published in this way).  
These include: 

• Phytoplankton 
• Chlorophyll/pigments 
• Zooplankton 
• Algae add kelp 
• Mangroves 
• Vegetation 

• Fishing areas 
• Fisheries 

catch/aquaculture 
• Fisheries distributions 
• Corals 
• Fishes 

• Invertebrates 
• Protected areas 
• Exotic & invasive species 
• Protected species 
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In addition, although downloadable files are 
not provided, links are provided to other data 
sites providing data on mammals, reptiles and 
birds. 

HUMAN ENVIRONMENT: The selection and 
compilation of human social and economic 
themes directly relevant to coastal and marine 
resource management was one of the most 
complex challenges facing the atlas team. 

In this area, the African Marine Atlas was 
greatly assisted by the involvement of the 
United Nations Environment Program, in 
particular UNEP’s national-level GIS projects 

along the African coast. 

  
With their help, the team was able to assemble data layers in the following useful areas: 

• Country and international boundaries 
• Exclusive Economic Zone (EEZ) boundaries 
• Maritime features (see Ports map, below) 
• Population 
• Industrial and commercial entities 
• Transportation 
• Energy transmission 
• Hospitality and tourism 

 

 
 

 

2.2 Benefits	  and	  Challenges	  of	  Developing	  the	  Atlas	  
The African Marine Atlas Project has brought benefits to participating national 

institutions and marine practitioners by improving access to useful information about the coasts and 
oceans, and increasing capacity for working with spatial data. Partnerships that have been formed 
through this project extend beyond Africa and the IOC of UNESCO, to other regional and global 
programmes and data vendors. The African Marine Atlas project has brought great benefits to Africa 
as a whole by encouraging scientists to work together, learn new techniques, and build collaborative 
teams for the future. 

The main aim of the African Marine Atlas was to provide easy and reliable access to 
information required for coastal and marine management and decision-making. The inventory of data 

Figure 6: Annual average chlorophyll concentration 
for African surface waters 

Figure 7: Marine ports along the African coastline 
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sets in the atlas is a useful indicator of gaps in either the knowledge base, or the available public 
domain data. This will assist in giving directions to where efforts at repatriation or processing of new 
data sets should be directed. In addition to improving access to global data resources, the project 
enhanced the use of GIS and remote sensing for coastal management.  

The challenges faced by the Editorial team included: 

• Expectations of an online data atlas were very varied 
• Metadata management 
• Standards: choosing data formats and standard legends 
• Selecting appropriate data of interest and meaning at continental scale 
• Logistics of working together from several countries 
• Remote access to servers 
• Access to the Internet from countries 
• Biological data: Specific permission had to be requested and recorded, data 

citations were complex 
The team experienced the difficulties faced by experts from the region in accessing 

spatial data from past studies, including public funded projects. 

The resolution and coverage of most data in the atlas lend themselves towards regional 
scale applications. Future development of the atlas products should be geared towards adding higher 
resolution data at national or local scales, thereby providing useful data for local planning and 
management applications and reaching a wider user group. 

 

3. EXPERIENCES	  OF	  OTHER	  ORGANISATIONS	  AND	  
PROJECTS	  

3.1 The	  Caribbean	  Marine	  Atlas.	  
The purpose of the Caribbean Marine Atlas (CMA) is to identify, collect and organize 

available spatial datasets into an atlas of environmental themes for the Caribbean region. The 
Intergovernmental Oceanographic Commission (IOC) through its International Oceanographic Data 
and Information Exchange (IODE) and Integrated Coastal Area Management (ICAM) programmes 
sponsors the initiative.  The CMA will, through its products and services available at the national 
level, contribute to the sustainable development and integrated management of marine and coastal 
areas in the region.  

The Stakeholder Meeting towards the Development of the Caribbean Marine Atlas 
(Barbados, October 2007) identified several critical issues pertaining to marine and coastal area 
management in the region. The products derived through initiatives by the national committees (which 
will in turn feed into the regional atlas) will need to address some or all of the issues in the following 
table. 
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Highest priority     Medium priority    Low priority 

 

 
Countries  Priority concerns	   Specific issues 
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Coral reefs R R N N N R R 21 
Mangroves R N N N N N N 16 
Seagrass 1N 2N 1L 1N 1N 1L 3L 18 
Beaches 1R 1R 1N 1N 1N 2N 2R 19 

Habitat degradation/loss	  

Forests 2N 2L 1N 1N 2N 2N 2R 16 
	            

Overfishing 1R 2N 1N 1N 1N,R 1R 1R 20 Unsustainable exploitation of 
natural resources	   Sandmining 2N  1N 2N 1N 2L 2N 14 
	   Destructive fishing    2N,L 2L  1N 7 

Sediments (turbidity) 1R 3L 1L 1N 1N 2L 2N 17 
Sewage pollution 
(coliform) 

1R 3L 1L 1N 1N 1N 1R 19 

Agrochemicals 1R 3L 2N 1N 1N 3L 2R 15 
Oil 2N 3L 3L 2N 3R 2L 2N 11 
Heavy metals 2L 3L 3L 3L 3R 2N 2R 10 
Nitrates/nitrites 1R 2L 1L 1N 1N 1L 2N 19 
Solid waste 1R 3L 2L 1N 1N 1N 1R 18 
BOD/COD 1L 3L 1L 1N 1N 2N 2R 17 
Runoff (storm, grey water)   1N 1N 1N 1N 2N 14 

Pollution	  

         
Hurricanes 1R 1R 1R 1R 1N 2R 1R 20 
Tsunamis 2R 3N 1R 1R 3R 3R 1R 14 
Sea level rise 1R 1L 1R 1R 1N 2R 1R 20 

Natural hazards	  

Volcano   1R     3 
	   Flooding 2N 1N  1L 1L 2L 2N 15 

	   Earthquakes     1L 3N  5 

 
Table 1: Order of priority of issues Scale of concern is local (L), national (N), regional (R). 
 

In summary, the following were identified as national and/or regional priorities (ranked in 
order of importance).  

1.Coral Reefs 
2. Overfishing, Hurricanes, Sea Level Rise 
3. Beaches, Sewage pollution, Nitrates/Nitrites 
4. Sea grass, Solid waste 
5. Sediments, COD/BOD 
6. Mangroves, Forests 
7. Agrochemicals, Flooding 
8. Sand mining, Runoff, Tsunamis 
9. Destructive fishing, oil, heavy metals, volcano, earthquakes 
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A prototype version of the Caribbean Marine Atlas has been prepared as part of the 

Caribbean Marine Atlas Pilot Project, a joint initiative of 9 countries in the Caribbean region 
(Barbados, Cuba, Dominica, Grenada, Guyana, Jamaica, Saint Lucia, Trinidad and Tobago, and Turks 
and Caicos Islands). Within the framework of the Pilot Project an offline web-mapping application has 
been developed to demonstrate the ability to discover regional-scale baseline data and to prepare a 
mapping product that enables the visualization of multiple layers.  The Pilot focused on the regional 
scale. However the most important activity of the pilot project has been the establishment of a small 
network of coastal managers who will be both the developers and users of the Atlas.  

In developing the “Caribbean Marine Atlas”, the lack of an observation network (at 
national and regional levels) that generates a sustained data stream emerged as a primary concern. The 
need for multi-sectoral data (not just oceanographic observations but also data concerning geology, 
hydrology, atmosphere, human environment etc.) was also apparent. Addressing this weaknesses will 
require a more multisectoral approach that involves many stakeholders who collect data. 

The CMA project will extend the prototype Atlas to provide access to marine and coastal 
datasets using web services, such as Web Map Services (WMS) and Web Feature Services (WFS). 
The major difference between the Pilot Project and the full-size project will be the increased focus on 
national and local scale atlas products as these will be essential to be applicable to local and national 
coastal management issues.  

3.2 The	  Nairobi	  Convention	  Clearing	  House	  Mechanism	  (NC-CHM).	  
The Nairobi Convention was signed by the countries of the region to foster regional 

cooperation in the protection, management and development of the marine environment. The 
convention offers a platform for regional coordination and communication. The fourth conference of 
parties, meeting in 2004 approved the implementation of the Nairobi Convention Clearing House 
Mechanism (NC-CHM) as a follow-up to the EAF/14 project implemented in the period 1993 – 2004 
through which national atlases had been developed, GIS units and GIS databases established, and 
capacities of the national institutions developed to enable access to information. NC-CHM received 
funding from the Government of Belgium and the Government of Norway (through WIOLab), as well 
as UNEP/DEWA, national governments and regional projects. 

The objectives of NC-CHM are: 

 Development of human resource capacities and appropriate information infrastructure at 
national level 

 Development of an enabling environment for assessment through advocacy of protocols and 
standards 

 Ready access to data and information essential for the sustainable development of the 
country’s environment  
 

The activities implemented include: Searching and collation of existing data and 
information, quality control on data and metadata standards, development of national clearing house 
nodes, internet data dissemination, and public awareness and out-reach. 
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The types of data available are: geo-spatial data, static maps, dynamic maps (based on 

map server), grey literature reports, databases, pictures and metadata. These are categorized into the 
following groups: 

(i) Climate Change 
(ii) Ecosystem Management 
(iii) Environmental Governance 
(iv) Environmental dimension of disaster and conflict 
(v) Hazardous substances  
(vi) Resource use efficiency 
(vii) Other national data types 

 

The NC-CHM technology ensures interoperability among many proprietary GIS packages 
(catalogues services), and uses the GeoPortal Toolkit (GPT), an open source software assembled by 
ESRI. 

(i) GIS Portal Toolkit Software Environment (ii) Clearinghouse Portal Technology 

 

Figure 8: NC-CHM GIS Portal Toolkit Software 
Environment 

 

Figure 9: Clearing House portal technology 

 
NC-CHM plans to focus on the following areas in future: 

 Continued national level training on online data dissemination 
 Funds to undertake comprehensive publicity and outreach (e.g. SIDA funding secured) 
 Mainstreaming the Clearinghouse s into national budget 
 Promote national level data sharing policy 
 Promote partnership with active programmes and projects in the region: UN national 

programmes including RECOMAP, ASCLME, SWIOFP, IMO-WIO Marine Highway, 
ODINAFRICA, WWF, IUCN, ...  

 Regular updating of the Clearinghouse 
 Sustained ownership of the initiative 
 Emphasis on the production of tools and products to further strengthen the decision support 

services e.g. –Early warning; Alert/Risk systems; Monitoring services; Analyzing, Mapping 
and Assessment services; Geospatial web services; Data processing and Data Provision 
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The following National Clearing Houses are already online: 

 Madagascar:    http://Madagascargpt.dyndns.org/ 
 Seychelles:    http://seychellesgpt.sc/Portal/ 
 Kenya:  http://www.kmfri.co.ke/portal/ 
 Tanzania:    http://tanzaniagpt.ims.udsm.ac.tz/Portal 
 Mozambique:  http://geoportal.inahina.gov.mz 
 Madagascar http://www.madagascarportal.org 
 Comoros: http://41.194.33.19/Portal/  
 South Africa: SAEON data portal (coming up in 2010) 
 Regional: http://gridnairobi.unep.org/CHMPortal  

 

3.3 The	  Marine	  Irish	  Digital	  Atlas	  –	  MIDA	  (http://mida.ucc.ie/)	  
The Marine Irish Digital Atlas is a comprehensive resource for coastal and marine 

information and spatial data in Ireland. It provides an overview of topics related to the Irish coast, as 
well as an interactive atlas where you can choose layers from various organizations to view and query. 
Professionals interested in spatial data can 
search the database of available layers, 
view metadata, and in some cases 
download data. 

Ireland has multiple data 
centres with information relevant to coastal 
management. MIDA provides access to the 
information from these centres, allowing 
users to search their databases from a 
single location. MIDA’s web-GIS interface 
provides access to a data archive consisting 
of spatial data and searchable metadata, as 
well as thematic information. Users can 
activate layers through an interactive map, 
and search for, as well as download data. 

 
 

MIDA organizes the data in a hierarchy of categories and sub-categories. For example the 
main categories are: management, Physical Environment, Biological Environment, and Economic 
Activity. Under the Management category you have sub-categories such as Protected areas, 
Boundaries and Heritage. You then have data layers below the sub-categories.  

The process for data collection involves: identification of priority layers, identifying data 
holders for the layers, and acquiring the data and creating the data layers. It is important to protect the 
Intellectual Property Rights of the data providers. This is done through data agreements and 
Memorandum of Understanding. The data suppliers provide conditions for display in the atlas, 
copyright, download etc. The Coastal and Marine Resources Centre (CMRC), which hosts the atlas,  
also sets conditions – including no third party use, restricted access to attributes, and costs of licensing 
and purchase. 

Figure 10: MIDA Atlas Structure 
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One of the main challenges is ensuring the quality of the data. The data is presented as the 

owner provides it, and the variability in quality gives rise to atlas presentation issues, such as spatial 
location accuracy. It is often difficult to acquire adequate metadata. The data is compromised where 
the metadata is insufficient. Data collection is time consuming because the data is distributed in many 
organizations, and no catalogue exists for the required data. Many people see providing data as low 
priority. Most of the data is not GIS ready and the quality varies, with poor or non-existent metadata. 

The lessons that the MIDA team has learnt is that you need a robust data model and must 
invest a lot of time in data collection. Frequently the data is poorly documented. It is important to 
assure the intellectual property rights of the data providers. The base data can be expensive to acquire. 
MIDA is based wholly on open source solutions. The system uses Apache Web Server, UMN Map 
Sever, and PostgreS Database. Metadata is stored in database in order to optimize data management, 
permit efficient searching, and facilitate catalogue sharing. The data files are not in a database. The 
technology lessons learnt are that open source allows flexibility and customization is possible. 
However it requires programming capability, which may be a challenge for some atlas developers. The 
database management system is vital. 

 

Figure 11: MIDA System Overview 

 
There are three types of metadata in MIDA: (i) full medata, which is in the form that the 

owner provides it, (ii) Discovery metadata, which is utilized to discover and use the data, and (iii) 
abstract metadata, which allows initial metadata access and is taken from the Discovery Database. The 
Discovery metadata is the core database. The important metadata lesson is that the availability is poor, 
and creating it is time consuming, especially if you are not the data generator. Users really appreciate 
metadata, and it is therefore important that the metadata presentation be user friendly. It is vital to use 
standards as this facilitates catalogue sharing. The recommended standard is ISO 19115/19139. 

MIDA has more than 125 data layers from 37 organizations. The site had almost 20,000 
visitors between April 2005 – December 2007. It is a node of the Irish Spatial Data Exchange (ISDE) 
and shares metadata across its distributed network. It is also a node of the ICAN Interoperability 
prototype and is assisting with the building of the ontology. The following important points should be 
kept in mind while developing atlases: 

(i) Involve users throughout the process 
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(ii) Prototype the system to facilitate design and user feedback 
(iii) Do not underestimate data and metadata collection tasks 
(iv) Use Database Management systems for resources (e.g. thematic information, bibliography, 

multimedia) 
(v) Follow metadata standards (ISO 19115/19139) 
(vi) Use OGC recommendations (WFS, WCS, WMS, CSW) 
(vii) Long-term maintenance and updating should be ensured. 

3.4 International	  Coastal	  Atlas	  Network	  (ICAN)	  
The International Coastal Atlas Network (ICAN) is a network of scientists, organizations 

and institutions with interest in the coastal and marine domain. The objectives of the network are to: 
(i) build and strengthen atlas networks, and (ii) develop an internationally enabled Coastal Web Atlas 
(CWA). Individual coastal atlases will be connected into an integrated global atlas. It will be possible 
to access resources through one single central system (the ICAN global atlas).  

 

Figure 12: ICAN Structure 

The local atlases will be autonomous and heterogeneous, with each atlas organizing resources 
in its own way and using its own terminology (ontology). The data will not be copied into the global 
atlas. The focus will be on ensuring metadata interoperability. There are two ways of achieving this: 

(i) Harmonization (standardization) - in which both the access interfaces and resource 
formats, as well as the web querying and delivery formats are standardized, 
 

(ii) Mediation – in which local atlases use their own data structures, semantics and 
vocabularies. A common data structure and a common ontology is used for the global 
atlas. Mappings (translations) are provided between local ontology and the global 
ontology. Mediator using inference engine can be developed to translate global terms into 
local terms. 
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Via the expertise of its members, ICAN intends to inform, guide and influence in a 

coherent manner on matters related to research, development and use of coastal web atlases. ICAN is 
developing several products for this purpose, such as user and developer guides, handbooks and 
articles on best practices, information on standards and web services, expertise and technical support 
directories, education, outreach, and funding opportunities, etc. Furthermore, it will encourage and 
help facilitate global operational interoperability between coastal atlases in order to enhance data and 
information sharing among users. 

3.5 FAO	  Fisheries	  Management	  and	  Conservation	  Services.	  
The presentation focused on the following activities (both current and planned) of the 

Food and Agriculture Organization (FAO) of the UN that may be of relevance to the African Marine 
Atlas: 

Current Activities: 

• Aquatic Resources Distribution Maps: These were initiated in 2000 to provide maps of 
distribution for FAO species identification catalogues. It has evolved to a Geodatabase, with 
global coverage, with almost 900 species now available online. The information is 
supplemented by species from regional catalogues. The criteria for inclusion of species in the 
database include: Importance to fisheries, Vulnerability, and Risk. The selection is based on 
experts’ knowledge (geographic distribution, habitat preferences and depth ranges – bottom 
related species). The catalogue is coordinated with the FAO fact sheets. Currently from the 
900 species in the database, there are 317 species from the FAO Statistical Areas around 
Africa. Available in GIS format with WMS through GEOSERVER. Access is free to public – 
prefer to keep data at FAO 
 

• Mapping of fishery resources and stocks – The Fisheries Resources Monitoring System 
(FIRMS) provides access to a wide range of high quality information on the global monitoring 
and management of fishery marine resources. The information on main fish stocks includes: 
management areas, status of stocks, management regulations, fishing operations, etc. The fact 
sheets are easy to incorporate in other information systems. 

 
• Atlas of tuna catches: An on-line atlas of catches of major tunas and billfishes at 5 degrees 

resolution from 1950 to date. 
 

• Reference Maps: A series of references maps have been produced such as: FAO statistical 
areas, Protected areas in high seas for deep-sea fishery resources, and area of competence of 
Regional Fisheries Bodies. 

 
• African Water Resources Database:  The AWRD data archive includes 28 thematic data 

layers, including: various depictions of surface water bodies; multiple watershed models; 
aquatic species; rivers; political boundaries; population density; soils; satellite imagery; and 
many other physiographic and climatological data types.  The AWRD allow direct utilization 
within any GIS conforming to Open-GIS standards. There are six analytical modules: Data 
and Metadata Module, Surface Water bodies Module, Watershed Module, Aquatic Species 
Module, Statistical Analysis Module, and Additional Tools and Customization Module.  
 

• FAO GeoNetwork:  a standard based and decentralized spatial information management 
system, designed to enable access to geo-referenced databases and cartographic products from 
a variety of data providers through descriptive metadata, enhancing the spatial information 
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exchange and sharing between organizations and their audience, using the capacities and the 
power of the Internet.  

 
• UN Atlas of the Oceans: a UN partnership participatory information system designed for use 

by policy makers who need to become familiar with ocean issues and by scientists, students 
and resource managers who need access to underlying data bases and approaches to 
sustainability.  

 
Future Activities with Opportunities for Collaboration 

• Vulnerable Marine Ecosystems (VME): FAO is actively promoting the development of a VME 
Database, involving RFMOs. It will operate as a centralized database with mapping 
capabilities 
 

• Biodiversity: FAO is looking for experience and partnerships to establish criteria for mapping 
aquatic biodiversity and identify interaction with fisheries 

 
• Nansen/Nansis: FAO-Nansen partnership aims at developing mapping capacities to display 

and access scientific survey for stock assessment with emphasis on EAF  
 

 

4. MAPPING	  REQUIREMENTS	  AND	  OPPORTUNITIES	  
FOR	  COLLABORATION	  

The representatives of the Large Marine Ecosystem (LME) projects, and other projects 
along the African coasts were invited to the meeting of the African Marine Atlas task team to share 
their mapping requirements so that these could be incorporated in the development of the next phase.  
The meeting also provided a forum to explore opportunities for collaboration with other projects in the 
development of the atlases. These are summarized below: 

4.1 Adaptation	  to	  Climate	  and	  Coastal	  Change	  in	  Africa	  (ACCC).	  
This is one of the projects that were developed as a follow-up to the African Process for 

the Development and Protection of the coastal and marine environment. The countries participating in 
the project utilized a PDF-B grant from GEF to develop proposal for ACCC in the period 2005 – 
2006. The total budget for ACCC which will be implemented for a 4 years ending in December 2011 
is USD13.18 million, with the GEF providing USD3.3 million and the remaining being cash/in-kind 
contribution from the participating countries (USD6.24million), UNDP and UNESCO/IOC 
(USD510,000), and other partners (USD3.13million). 

The goal of the project is to reduce vulnerability and strengthen the adaptive capacities of 
countries and communities to negative impacts of climate change. The project will implement and 
conduct an array of efficient resistance mechanisms to reduce the impacts of coastal erosion due to 
climate change in vulnerable zones of the 5 participating countries [Cape Verde, Gambia, Guinea 
Bissau, Mauritania and Senegal]. The project, which is executed by UNDP and UNESCO/IOC has 
five components (2 national and 3 regional) as follows: 

National:(i) Pilot activities to strengthen the adaptive capacity and the resistance of coastal ecosystems 
[and reduce coastal erosion linked to climate change] 
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(ii) Integration of adaptation into policies and integrated coastal zone management programs. 

Regional: (iii) Strengthening the institutional capacities and human resources to design and implement 
adaptation strategies and measures in the coastal zones. Installation of an exchange 
mechanism to collect, store and diffuse best practices and documentation.  

(iv) Installation of a learning mechanism. Strengthening of the regional cooperation to better 
take in account climate change aspects in coastal zone management. Learning, 
evaluation and increased management of adaptation 

(v) Project Management Unit. 

COUNTRY DESIGNATED 
SITES 

AREA CHARACTERISTICS ACTIVITIES 

Mauritanie Nouakchott 80 ha (4 km of 
coastline) 

Urbanized area, inundations, 
breaches in the littoral dunes 

Restoration of the littoral dunes 
with vegetation 

Sénégal Palmarin 5 - 6 ha (10 km 
of coastline) 

Community reserve, estuarine 
zone 

Reforestation of the littoral strip 
and mangrove restoration 

Gambie Tanji river and Bijol 
islands 

? Ramsar site, biodiversity, 
zone estuarienne et îles 

Ecotourism, raising awareness 

Cap Vert Ribeira de Lagoa 
(Maio island) 

13 ha Estuarine zone ; natural, park 
biodiversity (turtles), 
agriculture, dam, salinization, 
erosion 

Information, sensitization, 
restoration of vegetal cover 
(dunes), integrated 
management plan of the river 
and coastal zone 

Guinée 
Bissau 

Varela 7 km, 100 ha Erosion, turtles nesting area Plantation, biodiversity 
monitoring, formation, study of 
the coastal erosion 

  
Table 2: Demonstration projects to be implemented by ACCC 

 
The African Marine Atlas and ACCC can collaborate in mapping coastal vulnerability in West 

Africa. 

4.2 Canary	  Current	  Large	  Marine	  Ecosystem	  project.	  
The Canary Current LME project covers the same geographic region as the ACCC 

project. The goal of the Canary Current LME project is ‘To reverse the degradation of the Canary 
Current Large Marine Ecosystem caused by over-fishing, habitat modification and changes in water 
quality by adoption of an ecosystem-based management approach.’  The project objective: ‘To enable 
the countries of the Canary Current Large Marine Ecosystem to address priority trans-boundary 
concerns on declining fisheries, associated biodiversity and water quality through governance 
reforms, investments and management programs’. The project aims to take CCLME countries through 
the TDA-SAP process, accompanied by LME assessment, and through demonstration projects selected 
to test and strengthen management capacity on the ground, and to serve as concrete steps towards 
achieving agreed ecosystem objectives and the broader project goal. 
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 The following are the Project Components: 

Component 1: Multi-country process and frameworks for understanding and addressing priority trans-
boundary concerns 

Component 2: Strengthened policies and management, based on improved knowledge and 
demonstration actions, to address priority transboundary concerns on declining marine 
living resources of the CCLME 

Component 3: Strengthened knowledge, capacity and policy base for trans-boundary assessment and 
management of habitat and biodiversity and water quality critical to fisheries  

The following demonstration projects that may be of relevance to the African Marine Atlas will be 
implemented: 

Demonstration projects in Component 2: 

1). Policies and plans for sustainable trans-boundary ecosystem-based management of shared 
small pelagic stocks in North West Africa;  

2). Reduction of the impact of shrimp trawling through by-catch reduction and management 
changes; 

3). Trans-boundary co-management of migratory coastal pelagics of importance to artisanal 
fisheries (mullets, bluefish and meagre); 

Demonstration projects in Component 3:  

4). Demonstration of MPAs as tools for sustainable demersal artisanal fisheries co-
management in West Africa 

5). Development of a regional mangrove conservation plan including pilot restoration actions 
(UNEP)  

4.3 Agulhas	  Somali	  Current	  LME	  project.	  
The Agulhas Somali Current LME project is one of the three GEF funded partner projects 

in the ASCLME region, which together comprise the ASCLME programme. The others are:  

• WIOLab (UNEP): Addressing Land Based activities in the Western Indian Ocean (Land 
Based pollution, coastal degradation). WIOLab has provided support for the development of 
the Nairobi Convention Clearing House Mechanism. 
 

• SWIOFP (World Bank): South West Indian Ocean Fisheries project addressing offshore and 
near shore commercial fisheries 

 
The countries that participate in the programme include: Comoros, Kenya, Madagascar, 

Mauritius, Mozambique, Seychelles, Somalia, South Africa, and Tanzania. France (Reunion) 
participates in the programmes, but is not funded through the GEF. The ASCLME project is 
implemented by UNDP for 5 years until mid-2012. The focus is on addressing all oceanographic 
aspects (biological, chemical and physical); coastal artisanal and subsistence fisheries, persistent 
organic pollutants, larval transport, spawning and nursery areas, and other coastal livelihoods. 
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ASCLME will undertake an environmental baseline assessment of the Agulhas and Somali Current 
Ecosystem and capture and synthesis existing knowledge through: 

(i) National Marine Ecosystem Diagnostic Analyses (MEDAs): An integrated tool to gather 
comprehensive, updated state of the environment information together, as well as to 
develop a diagnostic analysis of threats to the national marine ecosystem. The MEDAS will 
build country ownership of the LME process, be a useful reference for national policy 
development, provide an update on national ecosystem status, produce a casual chain and 
cost benefit analysis, and be a majr contribution to the regional TDAs. 

(ii) Tranboundary Diagnostic Analysis  (TDA): to scale the relative importance of sources and 
causes, both immediate and root,of tranboundary water problems and to identify potential 
preventive and remedial actions. 

(iii) Strategic Action Programme (SAP): A pragmatic, workable framework and unambiguous 
statement of common goals and objectives and the means of their achievement. The signing 
of the SAP will be the beginning of the cooperative transboundary LME management 
commitment, with a proposal to the GEF. The SAP will mark the beginning of the 
implementation phase of the project.  
 

The ASCLME project has actively engaged several projects to collaborate on: research 
cruises (EAF Nansen and FAO, SWIOFP), GIS training (RECOMAP and IRD), data management and 
products development (ODINAFRICA and NC-CHM), data archiving (NODCs), peer review and 
scientific committees (WIOMSA), deployment of RAMA array (NOAA), and training on use of 
NANSIS and STATBASE (SWIOFP). 

Each of the participating countries has appointed a coordinating institution, and a data 
and information coordinator to set policy and define activities for data and information management 
within the ASCLME project.  

ASCLME will support the participating countries in the implementation of an ecosystem 
approach to marine resource management in the long term, build capacity for the countries and 
national institutions to mange their own data sustainably and effectively, and enable regional 
assessments, modeling, scenario building, review and advocacy of policy options. In the process, 
ASCLME will employ existing structures for data management (CHM nodes and NODCs), use 
existing portals for data dissemination (African Marine Atlas and CHM), align data management 
systems with those of sister projects (WIOLab and SWIOFP), and encourage countries to use the same 
data managers for the ASCLME as they are using for the other projects (SWIOFP, CHM, NODCs). A 
data and information working group has developed a regional data and information management plan 
for ASCLME as well as a national plan for each country, taking into account specific capacities of 
national institutions. 

The African Coelacanth Ecosystems Programme (ACEP), which is closely related to 
ASCLME project, was an active partner in the development of the first phase of the African Marine 
Atlas. ASCLME would like to continue this collaboration with ODINAFRICA, the African Marine 
Atlas and ICAN. ASCLME and ODINAFRICA are working on a joint review of capacity for data and 
information management in the WIO countries. ASCLME is using Endnotes as a bibliographic tool to 
be incorporated into OceanDocs in mid-2010.  

ASCLME would like to use the African Marine Atlas as a portal for the dissemination of 
ecosystem information and proposes the following: 
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 Improving and adding to the continental scale data 
 Building in data at regional and national scale (to address transboundary resources and issues) 
 Providing decision support services (integrated data products such as sensitivity and threat 

layers, as well as long term monitoring data and indicator information) 
 Joint data products/publications (atlas of habitats – seagrass, mangroves, and coral reefs) 
 Integration of data from other existing nodes (CHM, ASCLME Landsat archives, NODCs, 

Near-real time satellite data services, and WIOFish) 
 Maintaining easy download functionality (this is one of the strengths of the atlas) 
 Establishing clear links to other data portals (cruise databases, vessels databases, 

instrumentation – e.g. GOOS portals). 

4.4 The	  South	  Western	  Indian	  Ocean	  Fisheries	  Project	  (SWIOFP)	  
SWIOFP covers the same area as the ASCLME project. The marine habitats are in the 

region are varied (deep ocean, banks, shelves, coral reef systems, sea grass beds, mangrove fronts, 
rocky/sandy coasts), with high biodiversity. More than 10,000 species of marine fish and invertebrates 
and 30 species of marine mammals (feeding/breeding grounds, both resident/migratory species) are 
found in the region. The oceanography is complex (Agulhas Current/Somali Current/etc.) with strong 
seasonal variations. This is a major economic area, with an estimated 140 million people living along 
the coast and depending more or less on fisheries, thus making it critical for sustaining livelihoods.  

The objectives of SWIOFP are: 

 To identify and study exploitable offshore fish stocks within the South West Indian Ocean, 
more specifically, to determine existing fishing pressure on these stocks and to investigate the 
role of environmental influences on the life histories, seasonal variability and health of stocks 
in order to differentiate between environmental and anthropogenic impacts; 

 To develop institutional and human capacity through training and career opportunities; and 
 To develop a regional fisheries management structure and associated harmonized legislation in 

collaboration with the South Western Indian Ocean Fisheries Commission - SWIOFC.  
 

SWIOFP is being implemented through the following six components: 

(i) Data gap analysis, data archiving and information technology. The will provide a database 
of existing data relevant to SWIOFP and new data, and a fisheries data atlas for the South 
Western Indian Ocean; 

(ii) Assessment and sustainable utilization of crustaceans. The main outputs will be 
information on current status of important species, threats matrix, regional and sub 
regional management issues, and identification of bycatch most impacted by commercial 
fishing gear; 

(iii) Assessment and sustainable utilization of demersal fishes (excluding crustaceans). The 
main outputs will be information on current status of important species, threats matrix, 
regional and sub regional management issues, and identification of bycatch most impacted 
by commercial fishing gear; 

(iv) Assessment and sustainable utilization of pelagic fish. The main outputs will be 
information on current status of important species, threats matrix, regional and sub 
regional management issues, and identification of bycatch most impacted by commercial 
fishing gear; 
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(v) Mainstreaming biodiversity in national and regional fisheries management. The main 
outputs will be Biodiversity map with baseline estimate of impacts on non target species, 
Action plan to mitigate impact of fisheries, monitoring programme; and 

(vi) Strengthening regional and national fisheries management. The main outputs will be 
Harmonized resource management plans for specific fisheries, will feed into TDA and 
SAP of the ASCLME, strong management structure in the region. 

 

The data gap analysis has already been conducted. Cruises for data collection are planned 
using the RV Fridjhof Nansen, fishing vessels and observers. SWIOFP is also sourcing information 
from peer reviewed journals, grey literature, conference proceedings and FAO. SWIOFP will also seek 
to expatriate data collected from fishing companies, research institutions and scientific surveys.  

The mapping requirements for SWIOFP can be summarized as follows: 

 Fisheries data atlases (Crustaceans, demersal resources, pelagic (large, medium and small), sea 
birds, turtles and marines & their interaction with the SWIO fisheries 

 Resources status through sustainability indicators (ecosystems approach) 
 Critical habitats, hotspots, biodiversity 
 Fisheries management issues /legal  

4.5 Benguela	  Current	  LME	  region	  
The Benguela Current LME region covers the coasts of three countries: Angola, Namibia 

and South Africa. Two major projects – BENEFIT and BCLME have been implemented in the region. 

The Benguela-Environment-Fisheries-Interaction and Training project 
(http://www.benefitprogram.org) was launched in 1997 and its goals were the development of 
enhanced science capacity required for the optimal and sustainable utilization of the living marine 
resources of the Benguela by a) improving knowledge and understanding of the dynamics of important 
commercial stocks, their environment and linkages between the environmental processes and the 
stocks dynamics and b) building appropriate  human and material capacity for marine science and 
technology in the countries  bordering the Benguela ecosystem. Sources of funds for the project, which 
ended in December 2007 included Norway and Germany. 

The Benguela Current Large Marine Ecosystem Program (http://www.bclme.org) 
commenced in 2001 and was funded by the GEF. Its goals were broad-based and multi-sectoral aimed 
at sustainable integrated management of the Benguela Current ecosystem as a whole. It was designed 
to improve the structures and capacities of Namibia, Angola and South Africa to deal with their trans-
boundary environmental problems and manage the BCLME in an integrated and sustainable manner. 
The Project assisted the three governments in managing their shared marine resources in an integrated 
way through cooperative management, scientific research and monitoring projects covering 
environmental variability, fish and fisheries, coastal zone management, pollution and ecosystem 
health, socio-economics and governance. More than 100 different projects and activities have been 
carried out in the region in close cooperation with the scientists, managers, universities and the fishing, 
oil and gas and marine diamond mining industries in the Benguela region. Valuable 
baseline information gathered by the BCLME Program are well documented at this site. Some of the 
achievements of BCLME include: 
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• Significant capacity developed  
• Ecosystem Approach to   Fisheries (EAF) initiated 
• Trans-boundary surveys of shared fish stocks (hake horse mackerel, sardinella) conducted 
• Mitigation measures for the reduction of catch of by-catch fish species and of vulnerable 

species incidentally caught by longliners (sharks, seabirds and turtles) introduced 
• Regional water quality guidelines developed 
• Marine protected areas proposed 
• Assessment of cumulative impacts of offshore oil exploration and marine diamond mining  

coastal on the ecosystem 
 

Both the BENEFIT and the BCLME Programmes were instrumental in building trust, 
goodwill and boosted the spirit of cooperation at all levels. They have laid a solid foundation for the 
Benguela Current Commission (BCC).  The objective of BCC Interim Agreement is to give effect to 
the SAP by establishing a Benguela Current Commission in order : (i) to establish a formal 
institutional structure for cooperation between the Contracting States that will facilitate the 
understanding, protection, conservation and sustainable use of the BCLME by the Contracting States; 
and (ii) to further the objectives recorded in the Strategic Action Programme. BCC is mandated to 
make recommendations to the governments on: 

• EAF Management  
• Trans-boundary Fish Stock Management  
• Monitoring, Control and Surveillance (MCS) 
• Biodiversity Conservation 
• MPAs, Habitats Rehabilitation & Non-targeted spp. Conservation 
• Harmful Algal Bloom Management 
• Environmental Impact Assessments 
• Regional contingency planning e.g. oil spills 
• Implementation of regional standards and harmonization of policies e.g. water quality, 

pollution, sewage 
• Maritime Safety 
• Data and information exchange 

 
Funding for BCC activities are as follows: 

(i) BCC Science Program (2008-2013): US$8 million provided by Norway 
(ii) Capacity Building: US$ 500,000 provided by Iceland 
(iii) Institutional set-up: Cash and in-kind contributions from the countries 
(iv) SAP IMP Project US$ 5.13 million 

 
UNDP is implementing the interim phase (contracts and financial management). The 

following are the expected outputs of the Science Programme to support an EAF management in the 
BCLME Region: 

1. Ecosystem Coordinator and Data and Information Manager appointed. 
2. Ecosystem Advisory Committee (EAC) established. 
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3. Thematic joint Working Groups established. 
4. Living marine resources, environmental assessment and monitoring, ecosystem health and 

conservation, ecosystem-based management activities implemented annually.  
5. The State of the Ecosystem Information System (SEIS) updated and managed ongoing.  
6. Regional research vessel strategy in place and implemented 
7. Linkages and partnerships with other regional and international programmes established 

 
40 Project Proposals drafted by regional JWGs to be contracted out (equally between 

government institutions and private contractors). An Advisory Group on Information and Data 
Exchange has been established to improve information flow and data exchange; in particular, it will 
oversee: 

• Updating State of Ecosystem Information System (SEIS) (oceanography, environmental 
variability and ecosystem health, diamond mining, trans-boundary fisheries, biodiversity, 
pollution and socio-economics) 

• Development of an integrated regional data base and Geographic Information System 
(GIS) for the BCLME 

• Provide a high quality service for the regional (and perhaps international) dissemination 
of data, documents, media and other information relevant to the status and functioning of 
the BCLME, the demand for which is expected to be high.  

• Strengthening the e-mail network and improving internet connections to the web services 
for principal data centres and line ministries for the exchange of information and data 
including metadata 

4.6 Guinea	  Current	  LME	  –	  The	  GCLME/UNILAG	  Centre	  for	  
Environmental	  Information	  Management	  &	  Decision	  Support	  
System	  

The objectives of the Centre are to: 

• Provide, share and manage all environmental information necessary for decision;  
• Share information with other related agencies; 
• Encourage private sector participation in the activities of the Centre; and 
• Serve as a Centre for capacity building in GIS/EIMS and their applications to integrated 

coastal and ocean management in the region. 
 

The Centre effectively took off in April 2005 at the University of Lagos. Today the 
Centre is fully functional and is designated by the Project as a Centre of Excellence. A seven man 
Management Committee with the Deputy Vice Chancellor (Academic & Research) as Chairman in 
place with one private sector representative. A twenty man Centre Fellows are also in place to give 
needed credibility to the activities of the Centre. The Centre is run by a Coordinator and supported by 
three supporting staff. There are also some volunteers, mainly students at postgraduate and 
undergraduate levels who assist in conversion of maps from analogue to digital and development of 
databases. The coordinator liaises with the GIS experts in each of the 16 countries who ensure that 
data from the national experts are collected in an acceptable format. The Centre is equipped with state 
of the art facilities including: 
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• 800 Gab server capable of being upgraded to 3000Gb 
• 6 laptop computers 
• 40 desktop computers 
• 1 A0 each of colour scanner, 1 A0 plotter, 1 A0 digitiser 
• 23 Blue tooth enabled writing pads 
• 10 floating licenses of ENVI image processing software 
• 22 licenses of ArcGIS 9.1 (10 are still been expected) 
• Idrissi software 
• 1 ArcGIS Lab kit with the capability to have licenses of 25 ArcPad, 25 3D Analyst and 25 

Spatial Analyst running simultaneously     
• Landsat (TM & ETM) imageries of Africa (1990 – 2000)  
• Landsat imageries of the GCLME Coastal areas (2002) 
• African Data Sampler 
• ESRI has offered to give the Centre more 10 ArcGIS and other software  

 

The following are some of the products of the centre: 

• Various Maps of the Region including maps of pollution and erosion hotspots; 
• Preliminary map of mangrove locations in the region; 
• Map of the drainage system of Africa; 
• Locations of major dams in West and Central Africa; 
• Topographic maps of the countries of the region; 
• 1/50, 000 maps of Liberia and coastal areas of Nigeria 
• Geo-metadata for the GCLME region; 
• Sensitivity index maps of the Ghanaian coast; 
• Several other maps of the region; and 
• Over 120 graduate and undergraduate students have undergone one form of training or the 

other on the use of and remote sensing & GIS software in addressing various environmental 
issues such as pollution and biodiversity.  
 

The Centre is collaborating with private and public sector organizations such as ESRI, 
Chevron Nigeria, Shell Development Petroleum Corporation, UNEP, IUCN, UNEP-WCMC, the US 
NOAA, the US Army Corps of Engineers, NCF and the University of Lagos. 

University of Lagos has provided a conducive working environment including the 
provision of internet access, payment of electricity bills and some staff salaries. ESRI/Chevron has 
provided ESRI GIS software including picking the cost of ESRI software trainer to the Centre. This is 
estimated to be worth $500,000.00 and in three phases. UNEP has supplied Landsat images covering 
the entire Africa both TM and ETM. US NOAA through the University of Rhodes Island provided 
multispectral imageries for the coastal areas of the GCLME region 

The Centre collaborated recently with WWF, NCF, UNEP-WCMC to carry out a study of 
the impacts of oil industry activities on biodiversity of the Niger Delta. This kind of study could be 
replicated in other parts of the region or Nigeria. The Centre is also about to establish collaboration 
with the Nigerian Academy of Science on the impacts of pollution to human health in Lagos. 
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The Centre is considering the development an internet web portal for the GCLME project 

in collaboration with the US NOAA. In the short term, the LME internet portal will be used to 
showcase the EIMS activities of the Project. Other activities planned include: 

• Development of an SDI Metadata for the Region will be updated 
• Harmonization of mapping Datums for the Region  
• Production of visual maps of some of the trawl survey products such as productivity 

maps 
• Updated bathymetric maps of the region with data from trawl 
• Production of mangrove map of the entire region using Landsat imageries from UNEP 

and US NOAA  
• Completion of the mangrove maps 
• Production of maps of fish breeding grounds 
• Updating of erosion and pollution maps 
 

The Centre is fully operational. The facilities are available for scientists within the region 
to carry out their studies in the field of GIS and EIMS. It is also in a position to train manpower in the 
in the application of GIS and remote sensing to integrated coastal areas management. The capability at 
the Centre can be available for similar projects in the region. GIS experts could request for relevant 
imageries for their countries 

4.7 The	  Mediterranean	  Sea	  region.	  
This objectives of this presentation is to identify: (i) Directories that describe research 

projects and provide access to the data mainly in South Mediterranean, (ii)  Projects  in the 
Mediterranean Sea that constitute potential inputs to the AMA in terms of data provision, and (iii)  
Projects providing analysis and data products. 

(i) SeaDataNet (www.seadatanet.org): This is a leading initiative in Europe, actively 
operating and further developing a Pan-European infrastructure for managing, indexing 
and providing access to ocean and marine data sets and data products, acquired via 
research cruises and other observational systems. All the catalogs are compliant with ISO 
19115 standards for georeferenced data, and make use of common vocabularies and 
references. 
 

 

Figure 13: SeaDataNet Structure 
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(ii) SESAME: The Southern European Sea: Assessment and Modeling Ecosystrem 

Change Project  (http://www.sesame-ip.eu/): The general objective is to evaluate and 
predict changes in the Mediterranean and Black Seas ecosystems and in their ability to 
provide key goods and services with high societal importance, such as tourism, fisheries, 
ecosystem biodiversity and climate change. The outputs of the project include: 
 

• Assessment: Collection of historical multidisciplinary and existing datasets and 
their analysis, acquisition of new multidisciplinary field data in the Mediterranean 
and Black Sea, and ta collection for model definition and validation in sub-
regional seas. 

• Prediction: Simulate and understand the past ecosystem variability and change, 
Develop ecosystem models to connect low and higher trophic levels, and Predict 
ecosystem changes for the next five decades 

• Application: Connect ecosystem functions to human uses and value the impacts of 
changes on goods and services for human welfare 

 
(iii) CIRCE Climate Change and impact Research: The Mediterranean Enviromement 

(http://www.circeproject.eu/): The general objectives are to: (i) predict and to quantify 
physical impacts of climate change in the Mediterranean; (ii) evaluate the consequences of 
climate change for the society and the economy of the populations located in the 
Mediterranean area; (iii) develop an integrated approach to understand combined effects 
of climate change; and (iv) identify adaptation and mitigation strategies in collaboration 
with regional stakeholders. The expected outputs are: 
 

• Mediterranean Data Base for Climate Research (ocean and atmosphere 
components), will be constructed and delivered for analysis.  

• Climate simulations with several models to understand how the 
intensity/distribution of extremes events could change in the 21st century  

• GIS data sets relative to enivronmental and socio-ecomonic variables 
 

(iv) My Ocean Project (http://www.myocean.eu.org):  The general objective is to define and 
to set up a concerted and integrated pan-European capacity for ocean monitoring and 
forecasting. The areas it is aimed at are: Maritime Security, Oil Spill Prevention, Marine 
Resources Management, Climate Change, Seasonal Forecasting, Coastal Activities, and 
Monitoring Ice Sheet surveys, Water Quality and Pollution  
 

(v) CANTITO project: Climate and local Anthropogenic drivers and impacts for the 
TunisIan Coastal area (http://www.circle-med.net/) The general objective is to develop 
a pilot study to establish a conceptual model tool to integrate the complex interaction of 
climate and anthropogenic impacts on vulnerable Mediterranean coastal areas. The 
outputs will be decision support tools useful to guide the impact/risk management phase. 
These include: (i) Maps of the risk regions with the associated sources, land-uses, habitats 
and the spatial distribution of the assessment endpoints; and (ii) A model of source-
habitat-impact that can be used to ask what-if questions about different scenarios that are 
potential options in environmental management. 

 
In conclusion there are several active projects in the region with data management 

component and development of data products. These offer great potential in the Mediterranean of data 
mining. However the following challenges will have to be addressed: (i) The generated data have 
different spatial and temporal resolutions , (ii) Some of them focus on limited area of interest - case 
study area, (iii) Different data formats, (iv) Some of relevant projects are still running.  Data and 
products will not be available, and (v) Different Data Policy. 
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5. COASTAL	  AND	  MARINE	  ATLASES	  –	  TECHNOLOGIES	  
AND	  FUNCTIONALITIES.	  

The basic functionalities that a coastal and marine atlas should provide include: mapping 
tools, data layers, attributes information, data search, metadata, and thematic/scientific information. 

• Mapping tools: Reference maps with functions such as zoom in/zoom out, information about 
points on the map. Most mapping applications provide these basic tools.  

• Data layers: The data layers should be organized in a way that they are easily accessible. 
Organizing the layers in main categories and sub-categories is an efficient way for accessing 
the layers. It may also be useful to provide direct access to layers through an ordered list (e.g. 
alphabetically). Users appreciate having access to data downloads, so this should be provided 
where copyright issues are not a problem. 

• Attribute information: this provides information related to a point on the map. This could be 
data values behind the point, or other information about the feature 

• Data search: Allows users to locate specific data layers. Examples of search criteria include – 
title, keywords, theme, and region. Advanced search would enable a user to search using 
multiple criteria. 

• The metadata provides information about organizations data holdings in catalogue form, and 
ensures correct use of data. It helps identify whether the data are fit for use for the intended 
application, and provides information on conditions for use, including any restrictions. The 
metadata facilitates the acquiring of data (eg through distribution information), thus promoting 
the availability of geospatial data beyond the traditional geospatial community.  

• Thematic/scientific information: the atlas is not just GIS. It should provide 
educational/scientific information that goes with the datasets. This can be explanation of 
phenomena captured by the data sets or scientific concepts. 

5.1 Atlas	  Standards	  
The standards that atlas developers have to comply with relate to: (i) Metadata 

representation, encoding and delivery services, (ii) Map formats and delivery services, and (iii) Data 
encoding and delivery services. The two main international metadata standards in use are: 

• Dublin Core (International) 
• ISO: International Standardization Organisation: ISO-19115 & ISO-19139 (International) 
 

ISO-19115 defines metadata elements for geographic data, without implementation 
instruction, while ISO-19139 is an XML implementation of ISO-19115. Other metadata standards 
include: 

• FGDC: Federal Geographic Data Committee (USA) 
• ANZLIC: Australian New Zealand Land Information Council 
• NGDF: National Geospatial Data Framework (UK) 
• CEN: European Committee for Standardization (EU) 
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The following OGC standards allow for requests of metadata, maps and data across the 

web, using platform independent calls. 

  CAPABILITIES   
Geographic 
Metadata 

Catalogue Service for the web - 
CSW) 
(Facilitates interoperability) 

Metadata about the types / 
operations the CSW 
supports 

Get records: metadata records 
available, with possibility of filtering 
(bounding box, spatial, temporal, 
keyword search etc) 

Get record by ID: Record with 
specified ID 

Maps Web Map Service (WMS) – map 
formats supported by WMS 
include: JPEG, GIF, and PNG. 

Metadata about the types / 
operations the WMS 
supports 

Get Map: Map of the requested 
area 

Get Feature Info: Thematic 
information about a particular 
point within a map 

Geographic Vector 
Data (delivered in 
GML format) 

Web Feature Service - WFS Metadata about the types / 
operations the WFS 
supports 

Describe Feature: Structural 
information about a feature type 

Get Feature: Features, with 
possibility of spatial querying 
and filtering 

Geographic 
coverage data 

Web Coverage Service - WCS Metadata about the types / 
operations the WCS 
supports 

Describe Coverage: Structural 
information about one or more 
coverage(s) 

Get Coverage: Coverage data 
from the server, with possibility 
of spatial querying and filtering 

 

Table 3: OGC Standards 

5.2 Web	  Mapping	  Software	  
The software required for development of coastal and marine atlases includes: Web-

mapping software, Metadata editing tools, WFS and WCS implementations, and Database 
Management systems. Below we provide examples of these software: 

SOFTWARE REMARK 
ESRI ArcIMS  

UMN MapServer 
–http://mapserver.org/ 

• Open source platform for publishing mapping applications for the web 
• Implements WMS 
• Two ways to use MapServer: 

- MapServer CGI  Ready to use 
- MapServer MapScript  set of APIs 

E.g. http://mida.ucc.ie uses MapScript (PHP) 

Open Layers 
–http://openlayers.org/ 

• Open source JavaScript library for building rich and dynamic map applications 
• Builds on MapServer 
• AJAX (Asynchronous JavaScript and XML) 
Examples at http://openlayers.org/dev/examples/) 

Modest Maps 
–http://modestmaps.com/ 

• Adobe Flex Library 
• Supports various map providers & WMS 

 
Table 4: Web mapping Software 
 

Other mapping tools available include: 

 p.mapper (http://www.pmapper.net/) 
 Mapbender (http://www.mapbender.org/Main_Page) 
 cartoweb (http://www.cartoweb.org/) 
 MIDA Engine 
 MapGuide (http://mapguide.osgeo.org/) 
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The following evaluation criteria should used when selecting a mapping tool: 

 Support for WMS (OGC Web Map Service 
 AJAX 
 Ease of use 
 Customizability and extendibility 
 etc 

5.3 Metadata	  Editing	  tools	  

METADATA EDITING TOOL REMARKS 

ISO Metadata Editor (IME) 

http://asiaes.gistda.or.th/ime/ime.html 

• Multilingual: English, Spanish 
• ISO-19115 & 19139 compliant 
• Allows users to define profiles 
• Allows validation of XML metadata with ISO-19139 
• Allows creation of XSL files and applying XSLT 

 

CatMDEdit 

–http://catmdedit.sourceforge.net/ 

• Multilingual: English, Spanish, French, Polish, Portuguese, Czech 
• ISO-19115 & 19139 compliant 
• Interoperable with CSDGM, Qualified Dublin Core, SDIGER, 

MIGRA 
• Includes predefined profiles: NEM, INSPIRE, WFD, DC Metadata 

Application Profile for geographical data mining 
• Contact repository tool 
• Thesaurus tool 
• Automatic metadata generation for formats: Shapefile, DGN, 

ECW, FICC, GeoTiff, GIF/GFW, JPG/JGW, PNG/PGW 
• Visualisation of some data formats: Shapefile, ECW, GeoTiff, GIF, 

JPG, BMP, PDF, HTML 

GeoNetwork 
• Multiplatform catalogue application to manage spatial resources 
• Multilingual: English, French, Spanish 
• Supports ISO-19115, ISO-19139, FGDC, Dublin Core 
• Metadata Management 
• Groups and users managements 
• Desktop or server installation 

 
Supports OGC Catalogue Service for the Web (CSW) 

 
Table 5: Metadata Editing tools 

5.4 WFS	  and	  WCS	  Implementation	  
• GeoServer – http://arachnia.openplans.org:8080/display/GEOS/Welcome 
• Deegree – http://www.deegree.org/ 

5.5 Database	  Management	  Systems	  
These are particularly important and can be used to store a wide range of information 

required for the atlas work, such as data, thematic information, managing users etc 

• PostgreSQL/PostGIS - http://www.postgresql.org (Open source) 
• Oracle/Oracle Spatial 
• MS SQL Server 2008 

Controlled Vocabularies and Ontologies: 
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 It is important to ensure that standardized terms are used within the metadata and data. The 

terms used for metadata keywords, product types, data values, and instrument names should provide a 
consistent and harmonized representation of resources. Ontologies are a more advanced version of 
controlled vocabulary with added semantics (meaning). They define the relationships between terms. 
The Resource Description Framework (RDF), and the RDF Schema are the recommended ontology 
languages. The following ontology tools are available: 

• Editing tools: – Protégé (Open source): http://protege.stanford.edu/ 

• Servers: – Sesame (Open source): http://sourceforge.net/projects/sesame/ 

 

6. DEVELOPING	  USER	  DRIVEN	  ATLASES	  –	  THE	  
CHALLENGES	  AND	  OPPORTUNITIES.	  

Coastal and Marine Atlases can be defined as “A collection of digital maps and data sets 
with supplementary tables, illustrations, and information that systematically illustrate the coast, often 
times with cartographic and decision support tools, all of which are accessible via the internet” (O’Dea 
et al., 2007). The challenges faced in developing atlases can be categorized as follows: technology, 
policy, governance, funding and development versus sustainability. 

Portals need to be useable for non-IT experts with little or no geospatial information 
experience. This requires the understanding of the needs of different categories of potential users 
(research, operational, decision makers etc), and the impact this will have on scales, coverage 
timeliness, policy etc. Skills and knowledge of standards, modeling, ontology development, and portal 
development are necessary to address this. The technology challenge includes: Access to and retention 
of level of expertise required to implement the technology, as well as the necessary hardware and 
network connections. 

Understanding and applying standards needs time and expertise. The ISO19115/19139 
(metadata, modeling and catalogues) are now becoming truly global standards. ‘Marine’ and ‘Coastal’ 
profiles are being developed as application schema under various pan-European and national 
initiatives outside the EU. Models developed in Unified Modeling Language (UML) are used to 
describe data sets and expected interactions with the datasets (formal schemas, use cases, etc). The use 
cases enable users to benefit from the atlas data resources. The development of ontology facilitates 
interoperability of atlases.  

Policies affect how data (and information) is accessed and how it is used. It is therefore 
important to understanding existing policy, codifying policies where they do not exist, and complying 
with them. Policy issues affecting data sets include: data and metadata standards (which one should be 
used?), exchange formats (one or multiple, required or recommended), and maintenance and 
upgrading (who is responsible, how often, costs and who pays?). Providing information to multiple 
communities of users requires that you address their different needs and expectations, while taking 
into account the intellectual property rights’, legal obligations and relationships to national/regional 
information infrastructure initiatives.  The African Marine Atlas must develop a policy, formalize and 
codify it [enforceable]. It must be clear how this policy relates to existing national, regional and IOC 
Data policy. The policy should also be aligned with the data policy of regional and international 
programmes and initiatives to which the institutions contribute. 



IOC Workshop Report No. 231 
Page 29 

__________________________________________________________________________________ 
 
Who owns the African Marine Atlas? This should be clear, and a feed back mechanism 

provided for users and potential users. Community involvement is key to the development and 
utilization of the atlas. The user communities should be identified and contacted so as to understand 
their requirements and expectations. The relationship between the marine atlas and the following is 
also important: 

 National information Infrastructure (NII) 
 National Spatial Data Infrastructure (NSDI) 
 Coastal SDI (CSDI) and Marine Geospatial Data Infrastructure (MGDI) 
 e-Government. 

 
Are there key drivers that require development of coastal and marine components (such 

as the coastal marine atlases) within the NSDI? Such drivers could include: climate change 
(monitoring, planning for mitigation, and remedial action), environmental policy (planning, 
monitoring and implementation), natural and man-made disasters (planning and management), 
national economic performance and homeland security. And where can the marine atlases contribute 
to these main components of NSDI: 

(i) Data – ‘any data that has a location tag’ – remember that much data with an impact on the 
coast originates from sources inland  

(ii) Metadata - so you can find data and use it more effectively; 
(iii) Services  - network services for dissemination - and technologies to deliver those services; 
(iv) Policies (acquisition, ownership, pricing, access, sharing, dissemination, custodianship, 

preservation, governance, ...); 
(v) Agreements (relating to policies and technologies, including standards); 
(vi) Institutional arrangements, including leadership, coordination, enforcing the agreements 

(see above), etc.; 
What are the financial implications – resource requirements and cost-benefit? Sustainable 

funding is mandatory for an atlas to have a future. A Business Plan that sets basic policy issues and 
recognizes the importance of sustainability should be developed. This should elaborate on the business 
model to be used – how funding will arise, whether users will be charged. Promotion is important to 
securing funding and must be a continuous process. Close links should be established with user 
communities, by providing them with relevant information to address some of today’s most pressing 
problems (climate change, food security, disaster mitigation and response….). Sustainable funding 
streams can be secured by demonstrating the usefulness of the data provided in the atlas. This will 
require monitoring the usage of the atlas, including what the users are doing with the downloaded 
information. 

The “handbook of Coastal Informatics: Web Atlas Design and Implementation” will be 
published in early 2010. It will have 20 chapters covering virtually all aspects of developing 
coastal/marine atlases. 

 

 

 



IOC Workshop Report No.231 
Page 30 
_________________________________________________________________________________ 

 

7. THE	  NEXT	  PHASE	  OF	  THE	  AFRICAN	  MARINE	  ATLAS.	  
The African Marine Atlas - (www.africanmarineatlas.net), developed in ODINAFRICA-

III as a pan-African regional product, was a good starting point in the development of a functional 
Coastal and Marine Spatial Data Infrastructure for Africa. However the scales for the layers in the 
continental scale atlas are coarse and will not be useful for integrated management of the environment 
and resources at the local and national levels. The African Marine Atlas will be augmented with new 
datasets during the course of the ODINAFRICA IV project. This phase will also focus on developing 
additional value-added products and content that can support interrogation and information services at 
national and local level, specific to coastal management issues of current concern. The focus will be 
on developing national coastal and marine atlases (incorporating case study sites), which will then 
form the basis of work on regional and continental scale atlases.  

The atlases will provide an overview of topics related to African marine and coastal areas, 
as well as an interactive atlas where the user can select map layers from various organizations to view 
and query. Users will be able to search for available layers, view metadata, and in most cases 
download data. The focus will be on developing layers, which address priority issues at local, national 
and regional level. The atlases will also incorporate scenarios and trends on keys issues identified by 
the participating institutions. A suite of data dissemination products is planned for the atlas, including 
web data services, web mapping, a static clearinghouse service and a hardcopy atlas publication.  

It will be important to ensure that the atlases are interoperability with other atlas 
development projects in Africa. Collaboration with other regional information systems [e.g. Nairobi 
Convention Clearing House Mechanism, initiatives of the LME projects] is essential. 

7.1 Identification	  of	  potential	  atlas	  users.	  
In each of the participating countries the national atlas teams will identify potential users 

of the coastal and marine atlases so that the atlases can be tailored to their requirements. The members 
of the task team identified the following possible user groups and their requirements. 

User Example Level Needs Purpose of use ISSUES (Appropriate scale depending on needs) 

Scientists Researchers, 
Students  

All Data sets, Metadata, 
Models 

Research, 
professional 
development, 
education, knowledge, 
communication 

SHORELINE, SHORELINE CHANGE, MARINE 
RELATED HAZARDS & DISASTER MANAGEMENT, 
MANAGEMENT OF KEY ECOSYSTEMS, 
SUSTAINABLE USE OF RESOURCES 

Coastal Managers, 
Fishery Managers, 
Tourism, Disaster 
Managers 

Local to 
national 

Reports, state of coastal 
& marine environment, 
interpreted maps, socio-
economic information,  

Planning, monitoring, 
and development, 
communication 

SHORELINE, SHORELINE CHANGE, MARINE 
RELATED HAZARDS & DISASTER MANAGEMENT, 
MANAGEMENT OF KEY ECOSYSTEMS, 
SUSTAINABLE USE OF RESOURCES 

Development 
community 

LMEs, Economic 
grouping, River 
basin commissions 

Regional Ditto Ditto SHORELINE, SHORELINE CHANGE, MARINE 
RELATED HAZARDS & DISASTER MANAGEMENT, 
MANAGEMENT OF KEY ECOSYSTEMS, 
SUSTAINABLE USE OF RESOURCES 

Business Insurance and risk 
management  

   MARINE RELATED HAZARDS & DISASTER 
MANAGEMENT 

Government Minerals & Energy, 
Fisheries, 
Environment 

    

 

Table 6: Potential atlas users and their requirements 
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7.2 Identification	  of	  products	  that	  respond	  to	  user	  requirements.	  
The following products were identified under each of the priority issues. 
 
SHORELINE CHANGE 
• Yearly rates of shoreline erosion and accretion,  
• Coastline maps and profiles showing yearly 

shoreline erosion and accretion rates, 
• Tide data and Bathymetric (products) charts)  
• Non-tidal sea level anomalies, which reflect 

upwelling or storm surges and which can be 
assimilated into local ocean models.  

• Evaluation of the sea level rise trend along 
Africa coasts. 

 
SUSTAINABLE USE OF RESOURCES  
• Productivity of coastal waters, 
• Biodiversity Status and Assessment, 
• Fish stock levels. 
• Dynamics of the upwelling based on remote 

sensing data and in situ SST measurements. 

MANAGEMENT OF KEY ECOSYSTEMS  
• Manual on critical habitats such as mangroves, 

coral reefs, pollution sources, etc 
 
MARINE RELATED HAZARDS AND DISASTER 
MANAGEMENT. 
• Coastal inundation maps and coastal flooding  
• Protection guide,  
• Storm surge prediction and tsunami alert 

manual,  
• Climate prediction models,  
• Extreme events,  
• Annual coastal pollution maps,  
• Flood risk maps 

7.3 Core	  Atlas	  layers	  to	  be	  produced,	  and	  the	  data	  required.	  
The task team identified the following core layers that should be produced at each level 

(national, regional and continental): 

LAYER DATA SOURCE 

Bathymetric Data National Bathymetric Data (digitized Bathymetric charts 

Topographic Data National Topographic Maps (scale 1:50 000 and 1:100 000) 

Administrative boundaries Administrative boundaries (FAO, National institutions)  

DTM data High resolution DTM data 

Coastline Data (geo imagery) Google Earth, Landsat ETM, Global High Resolution Shoreline 

Water and Sea Level Data ODINAFRICA Sea Level Facility, Gloss Data, PSMSL 

Scenarios of sea level and water level 
rise 

IPCC data, National communication reports to the UNFCCC, National Water resources 
agencies, river basin commissions 

Socio-economic data (population, 
tourism, fisheries, etc) 

National Agencies for population, Ministries of Tourism, Ministries/ agencies for fisheries, 
National Bureau for Statistics  

Land use data Remote Sensing Agencies, Mapping agencies, National Ministry for Environment, FAO 
Africover Data 

Historical extreme weather events data National/ International Meteorological Agencies 

Coastal ecosystems Natural resources agencies, Ministry of Environment, National Oceanographic Data Centre  

Protected areas UNEP WCMC, Countries, IUCN 

Fisheries stock (FAO) Fisheries stock (FAO) 

Sea surface temperature ODINAFRICA, US NOAA, Countries 

Marine boundaries Natural resources agencies, Ministry of Environment, National Oceanographic Data Centre  

 
Table 7: Core layers and sources of data required for producing them 
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7.4 Scenarios,	  forecasts	  and	  predictions	  	  
The task team identified the following scenarios, forecasts and predictions to be 

considered for the different levels: 

Levels Forecast 

Local National Regional Continental 

Coastal inundation maps and coastal flooding  X X X  

Protection guide X X X  

Storm surge prediction and tsunami alert manual X X X  

Climate prediction models  X X X 

Extreme events,  X X X  

Annual coastal pollution maps,  X X X  

Flood risk maps X X X  

 
Table 8: Scenarios, forecasts and predictions to be considered. 

 
In addition, the following products should also be considered: 

 Rates of shoreline erosion 
 Critical/sensitive habitats (mangroves, coral reefs etc.)  
 Productivity of coastal oceans 
 Biodiversity Status (Assessment) of coastal and offshore waters 

7.5 Data	  Policy	  and	  Intellectual	  Property	  Rights	  (IPR’s)	  
The task team emphasised the importance of observing existing IPR. ODINAFRICA 

should assist in the development of data policies where none exists. It will also be important to 
maintain a registry of data policies from data providers. 

7.6 Governance,	  institutional	  support	  and	  partnership.	  
The ODINAFRICA Project Steering Committee will be the Authority responsible for the 

African Marine Atlas (AMA). The atlas has institutional support from African governments (national 
marine institutions), and the UNESCO/IOC Projects Office for IODE. Partners include the 
organisations and projects represented in the Task Team [ASCLME, BCC, GCLME, SWIOFP, 
MIDA, ICAN, UNEP/N-CHM]. Other organisations that should be invited to be partners include: 
WWF, IUCN, Wetlands International, US-NOAA and FAO. 

The Task team emphasized that in order to ensure the sustainability of the atlas it is 
important that the governments provide funding for maintenance and further development of the 
atlases. This can only be possible if they are involved at the development stages so that they can claim 
ownership of the initiative. Presentations should be prepared for decision makers demonstrating use, 
data gaps, problems that need to be addressed [focus depends on the ministry to be addressed]. 
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7.7 Promotion	  of	  the	  Atlas	  
The task team proposed that the following layers from the atlas should be included in the 

atlas book to be published. 

Products Local National Regional Continental 

SHORELINE  X X X 

SHORELINE CHANGE  X X   

MARINE RELATED HAZARDS AND DISASTER MANAGEMENT X X X  

MANAGEMENT OF KEY ECOSYSTEMS X X X  

SUSTAINABLE USE OF RESOURCES X X X  

 
Table 9: Promotion of Atlas to categories of users 

 
Potential user groups that should be targeted in the promotion include: national 

stakeholders (including national marine offices), all the partners, regional economic blocks, the 
African Union Commission, and members of IODE. 

7.8 Technical	  Requirements.	  
The Task team noted that the technical needs should be guided by the user requirements. 

This will enable proper definition of functionalities required in the atlas. There should be flexibility 
with the possibility of making adjustments as the process moves forward. The task team made the 
following recommendations: 

• Preparation/distribution of templates for provision of metadata to facilitate the data 
mining/discovery process. 

• Use of ISO19115/19139 standard for metadata.  

• Use of GeoNetwork metadata editing tool for developing the metadata. 

• Use of MapServer as the atlas platform, with the MIDA interface. 

• Only gridded data be made available on the atlas to preserve confidentiality. 

 

The UNESCO/IOC Project Office for IODE should enter into an agreement with CMRC 
on the use of MIDA, and contract CMRC to provide support/maintenance. The African Marine Atlas 
should work closely with ICAN to ensure interoperability. The Task team noted that it is important to 
work on an offline version of the atlas that will allow users with limited bandwidth to benefit from the 
product. 

The long-term sustainability of the initiative will depend on the level of usage. Feedback 
mechanisms should be built into the atlas to monitor its usage ensure that user needs are addressed. 
This will also give the users the opportunity to drive the development of the atlas. 
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7.9 Training	  Requirements.	  
The Task team identified the following training requirements:  

(i) Mapping [map server, web mapping, scripting]: The trainees need to have a 
background in IT, programming and GIS. 2-3 days would be required for this training. 
(including use of MIDA interface) 

(ii) Metadata [thematic experts]: Familiarization with meta data elements, installation of 
GeoNetwork, ISO standards. This should be a hands-on training where the 
participants come with their data. 1-2 days would be sufficient to train a person with 
the required background 

(iii) Data Providers: Meta data, simple data management skills, web service, web data 
provision (including use of templates, formatting and upload of data) 

(iv) Users: These should be self-training using brochures, posters, newsletters, help page 
on the atlas and possibly video showing case studies. Demonstrations should be 
organized during conferences and other events.  

 

 

8. PREPARATION	  OF	  THE	  WORK-PLAN	  
The team outlined the elements for a work plan for development of the marine atlases at 

national, regional and continental scales, comprising of the following: 

• Preparation phase (includes identification of users and their needs at national and regional 
scales, review of current status of the African Marine Atlas, Review of protocols and 
conventions, Baseline data surveys, Review existing mapping tools, Decision on platform and 
software, Training on metadata and GIS). Partners will be identified and invited to participate 
in the initiative. The LME projects and other groups such as the regional economic 
commissions should be involved.  

• Data mining and processing (Collection and cataloguing of data; Acquisition of data from 
external sources; Formatting and conversions of data sets)  

• Compilation of Atlas (Review of atlas prototype; Acquisition and installation of software; 
Incorporating stakeholder needs in the atlas; Check on layers/legends; Populating the atlas) 

• Development of derived products (includes development of scenarios and forecasts, thematic 
derived products such beach water quality and beach access etc) 

• Promotion and use of atlas (launch of atlas, targeted marketing, training of users, publication 
of atlas book, offline CDROM/DVD of atlas, newsletters and posters, conference 
presentations, mailing lists, advertise through partners, national focal points etc) 

• Feedback and improvements. (Through national focal points, online feedback mechanism, 
feedback from partners, usage statistics of different layers and tools to assess usage – what are 
users downloading, no of hits, unique visitors, how long they spent online, which pages they 
preferred etc). Consider registration of users (name, valid email address and organisation), 
especially for download of information. Browsing may not need registration, but data 
download should. 
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8.1 Conceptual	  Model	  for	  the	  Atlas	  
The conceptual model currently driving the creation of the ODINAFRICA Coastal and 

Marine Atlases can be summarized by the diagram on the next page. 

 

 

	  
Figure 14: Conceptual diagram for ODINAFRICA Coastal and Marine Atlases 

 
Although there is a “grey area” surrounding the Product-Atlas-Tools complex, because 

many individual analytical entities might be found explicitly in more than one of these levels, it is 
important to the planning process – if not the management of the work involved – to distinguish 
between them.  Observers frequently speak of data atlases as “tools”, using the broadest sense of the 
word, but in actual fact digital environmental atlases are often highly complex technical entities, not 
immediately useful as a “tool” from the point of view of a semi-technical or non-technical manager.  
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An example would be the excellent Oregon Coastal Atlas (OCA; 

http://www.coastalatlas.net/index.asp ), consisting of nearly 4000 data product layers, all retrievable 
by a browser interface or a searchable metadata interface.  The OCA provides the library of required 
materials from which, for example, a Coastal Sensitivity Map (CSM) could be constructed.  A CSM 
focuses on carefully selected – not all -- atlas topics that relate to potential impact (from various 
activities) and to resources at risk.  Relatively benign activities, robust resources that would not be 
impacted, etc. can be omitted in order to focus on important cause-and-effect intersections.  The nearly 
infinite possible number of intersections in the OCA would clearly not provide a useful “tool” for 
decision-makers. The implementation of the ODINAFRICA Coastal and Marine Atlases will be in 
three stages: 

(i) April 2010 – June 2011: Preparation of Version 1 of the National Coastal and Marine 
Atlases 

(ii) July 2011 – June 2012: Preparation of Version 2 of the National Coastal and Marine 
Atlases, incorporating Scenarios and Forecasts, Preparation of Version 1 of the Regional 
Marine Atlases. 

(iii) June 2012 - July 2013: Preparation of Version 3 of the National Coastal and Marine 
Atlases with improved functionalities, Preparation of Version 2 of Regional Marine 
Atlases, Publication of offline atlas on CD/DVD, and Publication of the African Marine 
Atlas book. 

The detailed schedule for Stage 1 is provided in the next section. Schedules for 
subsequently stages will be finalised at the preceding meetings of the African Marine Atlas task teams 
and/or the ODINAFRICA Project Steering Committee. 

8.2 Flow	  Chart	  for	  Implementation	  of	  Stage	  I	  -	  ODINAFRICA	  Marine	  
And	  Coastal	  Atlases	  	  

 

 
Figure 15: Flow Chart for ODINAFRICA Coastal and Marine Atlases - Stage I 
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8.3 ODINAFRICA	  Coastal	  And	  Marine	  Atlases	  Timeline	  [Apr	  2010	  –	  Jul	  
2011]	  

 

 2010 2011 
 A M J J A S O N D J F M A M J J 

PREPARATION                 

Establishment of national atlas teams                 

Decision of atlas scope (Geographic & thematic)                 

Assessment of capacities                 

Identification of users and needs/issues to address                 

Identification and invitation to partners national/regional                 

Purchase/Delivery of Computer equipment                 

Acquisition/Update of GeoNetwork and GIS software                 

Template for data collection                 
                 

TRAINING                 

Distance training- expert based at project Office                 

Training of trainers (workshop at project office)                 

ODINAFRICA Coastal and Marine Atlas workshop                 

Expert visits to ODINAFRICA institutions                 
                 

DATA MINING AND PROCESSING                 

Collection/extraction of data from online sources & CDs                 

Collection and cataloguing of data from local sources                 

Acquisition of data from external sources                 

Cataloguing of data (GeoNetwork)                 

Formatting and conversion of datasets                 
                 

ATLAS COMPILATION                 

Installation of software (MIDA engine)                 

Generation of data layers                 

Development of atlas prototypes                 

Review of prototypes                 

Population of atlas                 
                 

PROMOTION AND AWARENESS                 

WINDOW newsletter                 

National exhibitions and open days                 

Posters and brochures                 

Contribution to magazines and journals                 

Participation in meetings/workshops                 

Atlas launch (national/regional)                 
                 

PLANNING AND REVIEW                 

National Coordination Meetings                 

Meeting of African Marine Atlas task team                 

Meeting of ODINAFRICA Project Steering Committee                 

Meeting of ODINAFRICA Heads of Institutions                 
 
• Blue indicates dates are fixed 
• Green indicates dates are provisional 
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ANNEX II : List of Proposed Parameters for Inclusion in the Atlas 

L = very long-term or static  
A = annual  
Q = seasonal  
M = monthly  
S = synoptic/episodic  
T = time series  
V = vertical distribution  
P = model predictions  
D = difference grids  
1 = resolution at or coarser than 1 degree  
10 = resolution roughly between 1 degree and 1 km  
100 = resolution finer than 1 km  

 

 
1. Base Map  

a. Coastline (L, S, 100)  
b. Bathymetry & topography (L, 10)  

i.      Gridded 
1.      Classical hydrography 
2.      Satellites  

ii.       Vector 
c. Geo-imagery (S, 100)  

i.      Visible 
ii.      Radar 
iii.      Other 

d.  Gazetteer compilation  
 
2.  Geosphere (L, 10-100)  

a.  Soils  
i.      Basic types 
ii.      Measures of cohesiveness/erosion potential 

b.  Sediments  
i.      Thickness 
ii.      Texture 
iii.      Chemical composition (including pollutants) 
iv.      Lebenspurren, etc. 
v.      General bottom type 

c.  Energy Minerals  
i.      Resource potential 
 ii.      Active sites 

d. Non-Energy Minerals  
i.      Resource potential 
ii.      Active sites 

e. Geohazards  
i.      Faults & plate boundaries 
ii.      Historic events 
iii.      Historic impacts 
iv.      Geotechnical problem areas (slumping etc.) 

f.  Beaches & Dunes (L, S, 100)  
i.      Distribution 
ii.      Erosion 
iii.      Other impacts/problems 

 
3. Hydrosphere  

a. Historical surveys (S, T, 10-100)  
i.      Cruises & stations 
ii.      Moorings 
iii.      Existing atlases and products 

 

 
b.  Physical oceanography (A, Q, M, T, 1)  

i.      Salinity, temperature, density distributions 
1.      In-situ observations & analyses (V) 
2.      Satellite observations & analyses 

ii.      Currents 
1.      Traditional 

a.       Shipdrift 
b.      Moorings 
c.       Littoral drift 

2.      Operational 
a.       Drifters & floats 
b.      Satellites 

iii.      Sea level 
1.      Traditional 

a.       Tide gauges – tides and 
mesoscale 

2.      Operational 
a.       Satellites - mesoscale 

iv.      Waves 
1.      Traditional 

a.       Wave staffs 
2.      Operational 

a.       Satellites 
b.      Buoys 

c. Chemical oceanography  (A, Q, M, V, 1)  
i.      Major nutrients & oxygen 

1.      Station maps 
2.      Climatological analyses 

ii.      Micronutrients 
iii.      “Water quality” 

1.      Water quality classifications & areas 
2.      Low O2 
3.      H2S events 
4.      Major oil spills 

d. Optical oceanography (A, V, 1)  
i.      Compilation of statistics for standard 

measurements 
ii.      Particulates, detritus, scattering 

e. Limnology (A, Q, M, T, 100)  
i.      Drainage basins 
ii.      Major rivers & estuaries 

1.      Locations 
2.      Hydrographs (/w extrema) 
3.      Impacted ocean shelf areas 
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iii.      Coastal wetlands & lagoons 

1.      Locations 
2.      Seasonal levels & extremes 

 
5. Biosphere  

a. Coastal (dry) vegetation (A, Q?, S?, 1-10)  
i.      Zones & types 
ii.      Notable areas 

b. Biological oceanography (A, Q?, S?, 1)  
i.      Pigments (V) 
ii.      Primary production (V) 
iii.      Phytoplankton 
iv.      Zooplankton 
v.      Particulates, detritus, scattering 
vi.      Satellite observations & analyses 
vii.      Upwelling areas 

c.  (Coastal) Marine zoology (A, Q?, S?, 1)  
i.      Distribution & biodiversity 
ii.      Reefs – coral and other 

1.      Die-offs, bleaching and disease 
iii.      Living marine resources 

1.      Protected species 
a.       Turtles 
b.      Birds 
c.       Marine mammals 
d.      IUCN Red List 

2.      Other charismatic species 
a.       Coelacanths 
b.      Penguins 
c.       Manatees 

iv.      Exotic & invasive species 
d. (Coastal) Marine botany (A, S?, 100)  

i.      Algae & kelp 
ii.      Seagrasses 
iii.      Marshes 
iv.      Mangroves 
v.      Mudflats 
vi.      Exotic & invasive species 

e. Fisheries (A, T?, 1?)  
i.      Species distributions 
ii.      Critical habitats 
iii.      Catch statistics areas (& ports of record) 
iv.      Catch statistics (areal & temporal) 
v.      Subsistence fishing target species 

NOTE:  This entire section to be 
stratified according to type (i.e. commercial, artisanal, 
sportfishing) and also – if possible – by location (i.e. 
offshore, coastal, nearshore/estuarine, etc.) 

 
5.  Atmosphere (A, M, 1)  

a. Weather  
i.      Synoptic weather patterns 
ii.      Extreme event paths, frequencies and 
         impacts 
iii.      Maximum storm conditions 
iv.      Characteristics of the seasons 

b.  Climate (also P, D)  
i.      Temperature 
ii.      Precipitation (rain/snow) 
iii.      Winds 

c.  Air quality – Possible future topic  
 
6.  Human Environment  

a.  Geopolitical data (L, 100)  
i.      Land 

1.      Countries 
2.      States/internal divisions 
3.      Municipalities 

ii.      Marine 
1.      EEZ boundaries 

2.      Treaty lines 
3.      Military activity zones 
4.      Dumping areas 
5.      Major shipping routes 

6.      IMO regular activity zones (distance 
limits) 

7.      IMO special activity zones 
8.      Navigational fairways & anchorages 
9.      Pipelines 
10.  Cables 
11.  Minerals leases 
12.  Minerals-related offshore structures 
13.  Wrecks and obstructions 
14.  Aids to navigation 
15.  Explosive dumping areas 
16.  Fish aggregating devices 
17.  Fish havens 
18.  Mariculture areas and structures 
19.  Outfalls 
20.  Scientific moorings (surface and 

submerged) 
21.  3-miles boundary 
22.  Other marine boundaries 

iii.      Protected areas 
1.      General marine (MPAs) 
2.      General land  
3.      World Network of Biosphere Reserves 

b.  Population (S, 10-100)  
i.      Municipal population & densities 
ii.      Rural population & densities 

c.  Infrastructure (L, 100)  
i.      Roads 
ii.      Ports & coastal engineering structures 
iii.      Railroads 
iv.      Bridges 
v.      Airports 
vi.      Energy transmission 
vii.      Information transmission 

d.  Industry & commerce (L, 10-100)  
i.      Factories and production facilities 
ii.      Discharges 

1.      Industrial 
2.      Sewerage 
3.      General non-point sources 

iii.      Coastal agriculture 
iv.      Coastal forestry 
v.      Mariculture 
vi.      Coastal mining 

e. Hospitality & tourism (L, 10-100)  
i.      Tourist targets 

1.      Local/national cultural & historical 
2.      UNESCO cultural & historical 
3.      Ecological resources of note (see also 
          Protected Areas) 

ii.      Hotels & resorts 
iii.      Beaches (surfing and bathing) 
iv.      Diving & sportfishing locations 
v.      Marinas  

f. Socio-economics  (S, 1)  
i.      Employment/unemployment levels 
ii.      Income levels 
iii.      Employment sectors 

 



IOC Workshop Report No. 231 
Annex III- Page 1 

__________________________________________________________________________________ 
 

ANNEX VI 
 

LIST OF ACRONYMS 
 
ACCC Adaptation to Climate and Coastal Change in Africa 
ACEP   African Coelacanth Project 
AMA   African Marine Atlas 
ASCLME  Agulhas Somali Current Large Marine Ecosystem 
BCC   Benguela Current Commission 
BCLME   Benguela Current Large Marine Ecosystem 
BENEFIT  Benguela Environment-Fisheries Interaction and Training  
CCLME   Canary Current Large Marine Ecosystem 
CHM    Clearinghouse Mechanism 
CMA   Caribbean Marine Atlas 
CMRC   Coastal and Marine Resources Centre 
COP   Conference of Parties 
CWA    Coastal Web Atlas 

CSDI    Coastal Spatial Data Infrastructure 
CSW    Catalogue Service for the Web 
EEZ   Exclusive Economic Zone 
EIMS   Environmental Information Management System 
GPT  Geo Portal Toolkit 
FAO Food and Agriculture Organization of the UN 
FUST UNESCO/Flanders Fund-in-Trust for the support of UNESCO's activities in the field 

of Science 
GCLME  Guinea Current Large Marine Ecosystem 
GEF    Global Environment Facility 
GIS   Geographic Information System 
ICAM   Integrated Coastal Area Management 
ICAN    International Coastal Atlas Network 
IMO    International Maritime Organization 
IOC   Intergovernmental Oceanographic Commission (of UNESCO) 
IODE   International Oceanographic Data and Information Exchange programme 
ISO    International Standards Organization 
IT   Information Technology 
IUCN   International Union for Conservation of Nature  
MEDA   Marine Ecosystem Diagnostic Analyses 

MGDI    Marine Geospatial Data Infrastructure  
MIDA   Marine Irish Digital Atlas 
MPA   Marine Protected Area 
NC-CHM  Nairobi Convention Clearinghouse Mechanism 
NII    National Information Infrastructure 
NODC    National Oceanographic Data and Information Centres 
NSDI    National Spatial Data Infrastructure 
OCA   Oregon Coastal Atlas 
ODINAFRICA  Ocean Data and Information Network for Africa 
ODINCARSA Ocean Data and Information Network for the Caribbean and Latin America region 
QC   Quality Control 
RECOMAP  Regional Programme for the Sustainable Management of the Coastal Zones of the 

Countries of the Indian Ocean 
SAEON   South African Environmental Observation Network 
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SDI    Spatial Data Infrastructure 
SAP    Strategic Action Plan 
SWIOFC  South Western Indian Ocean Fisheries Commission 
SWIOFP   South Western Indian Ocean Fisheries Project 
TDA    Tran boundary Diagnostic Analysis 
UNDP    United Nations Development Programme 
UNEP   United Nations Environment Programme 
UNEP/DEWA  UNEP Division of Early Warning and Assessment 
UNESCO  United Nations Educational, Scientific and Cultural Organization 
UNILAG  University of Lagos 
VLIZ   Flemish Marine Institute  
VME    Vulnerable Marine Ecosystems 
WCMC   World Conservation Monitoring Centre 
WCS   Web Coverage Services 
WFS    Web Feature Service 
WMS    Web Map Service 
WIO    Western Indian Ocean 
WIOLab   Addressing Land Based Activities in the Western Indian Ocean 
 
 
[end] 
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