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Global Atlas for Renewable Energy: The ECOWAS
Demonstrator
1. Introduction
1.1 Scope of this document
In the framework of the GEOSS AIP-6, an Energy scenario has been proposed by a consortium of institutes leaded
by MINES ParisTech and supported by the Global Atlas for Renewable Energy initiative coordinated by the
International Renewable Energy Agency (IRENA) based in Abu Dhabi.
The Global Atlas for Renewable Energy is the outcome of an international effort involving 67 countries and more
than 50 institutes and partners. It was initiated under the Clean Energy Ministerial and contributes to the Sustainable
Energy for All initiative, initiated by the United Nations. This initiative was referenced as well as the European FP7
projects ENDORSE (ENergy DOwnstReam SErvices - Providing energy components for GMES; 2011-2013) under
the AIP-5.
1.2 Activity key drivers
1.3 Summary of AIP-6 scenario development
The scenario builds on the achievements made during the GEOSS AIP-5 regarding the development of a Global
Spatial Data Infrastructure (GSDI) for the Energy Societal Benefit Area (SBA). During AIP-6 the consortium has
focused on the following:
•

Enhancing the Catalog capabilities (geocatalog.webservice-energy.org) with a continuing effort on the
GEOSS Helper Application approach, integration of GEO Data CORE and GEO No Monetary Charge
label and data quality assessment of Catalog resources toward the GEOSS Common Infrastructure (GCI).

•

Continue the Global Atlas data providers engagement (Currently 15 core data providers are part of the
GSDI and 67 countries and more than 50 institutes and partners are involved in the initiative, for some of
them by making their resources available in the GSDI

•

Expand progressively to other renewable energy resources to be part of the GSDI such as bioenergy,
geothermal energy, and hydropower. This action has been carried out in close consultation with each
renewable energy community, acting as an advisor to scope the datasets and services relevant for
supporting the sectors.

•

Extending the Global Atlas WebGIS client (under www.irena.org/GlobalAtlas/) capabilities by adding tools
for evaluating solar and wind potentials.

•

In partnership with the ECREEE regional center, a demonstrator has been deployed over the ECOWAS
region demonstrating the use and benefits of the components developed in the GSDI for assisting countries
in planning the expansion of renewable energy.

1.4 Future work
N.A.
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2. Community Objectives
The Global Atlas initiative is relevant for the EN-01-C1 “Tools and Information for the Resource Assessment,
Monitoring and Forecasting of Energy Sources (including solar, wind, ocean, hydropower, and biomass) and
Geological Resources (including mineral and fossil resources, raw material and groundwater)” component sheet.
The initiative is relevant for two out of the six work plan priority actions of the GEO 2012-2015 Work Plan, namely:
•
Develop products and services required to assess countries' potential for energy production. Foster the use
of Earth observation and information in energy-policy planning
•
Identify user needs for specific energy data sets (including solar, wind, ocean, hydropower, and biomass,
geothermal)

3. Scenario: The Global Atlas for Solar and Wind. Demonstration on the ECOWAS
region. A contribution to GEOSS.
The vision of the Global Atlas initiative is to bridge the gap between countries having access to the necessary data
an expertise for assessing their renewable energy potentials, and countries deprived of those elements. The Global
Atlas provides access to the datasets and method to enable a first screening of opportunity areas where further
assessments can be of particular relevance.
The ECOWAS Centre for Renewable Energy and Energy Efficiency (ECREEE) is a partner of the Global Atlas. Its
mandate includes promoting the provision of efficient, reliable and affordable energy services in West Africa
through the common exploitation of its renewable energy resources and efficient energy use. In the fulfillment of its
mandate, ECREEE has collected a large amount of geospatial data, and is making the information available through
the ECOWAS Observatory for Renewable Energy and Energy Efficiency (ECOWREX). ECOWREX provides
reliable information relevant for promoting renewable energy and energy efficiency in the region. Through the
partnership established between ECREEE and IRENA, the data collected by ECREEE are disseminated widely
through the Catalog of the Global Atlas.
This demonstration illustrates the added value of the Global Atlas for initiating informed discussions on future solar
and wind developments in a region. The demonstration is carried over the ECOWAS region, with datasets supplied
by ECREEE. The demonstration involves a grid connected and an off grid scenario for solar photovoltaic.
The proposed demonstrator provides a preliminary screening of sites of interest for solar developments in the
ECOWAS region. Under this partnership, the consortium demonstrates the value of GIS-based techniques using an
opportunity-based approach to generate maps of suitability zones for solar photovoltaic developments.
The outcome is a set of maps of opportunity areas for grid connected and off grid solar photovoltaic. A number of
maps are produced, showing different results depending on a number of technical constraints (resource, distance to
the grid, topography and land use). The purpose of these maps is not to provide a definitive assessment of the
suitability of particular areas. In this demonstration, the final outcomes show different scenarios that are very
sensitive to the input datasets and to the selected parameters. These maps are a first step towards a dialogue with the
ECOWAS countries, energy authorities and rural electrification agencies, towards a coordinated promotion of solar
energy in the region.
3.1 Actors
For the ECOWAS demonstrator of the Global Atlas contribution to AIP-6 the following actors have been identified:
•

GEOSS Resource Provider: for the ECOWAS demonstrator they include data providers in solar and wind
energy and geography (resource, population density, slope, distance to the grid, protected area and land
cover). They provide the raw or transformed Earth observation components (data, maps, metadata, catalog,
methodology, services, tools…) in a GEOSS interoperable compliant form for the realization of the
scenario as follow:
o

ECREEE
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§

§

o

Yearly global irradiation (kWh/m2)

•

Wind speed at 50 m (m/s)

Environmental datasets:
•

Protected area (exclusion)

•

Land cover (exclusion)

•

Slope (%)

•

Population density (persons/km2)

•

Grid distance (km)

Opportunity maps for solar grid connect or off grid and wind scenario (%)

SBA Integrator: The scenario provides access to a combination of irradiation map and other
meteorological data (e.g. temperature) with additional geospatial data (e.g. elevation, land cover,
administrative units…) at a scale suitable for analysis (1/250 000) witch now benefit to local decision
makers. Based on the use of the GCI and Community Resources, the SBA Integrator has developed
and deployed the persistent applications required to achieve the scenario goals.
o

MINES ParisTech has developed:
§

o

o

An OGC compliant geospatial catalog for resources, services and datasets
dissemination

DLR has developed
§

A dedicated WebGIS Client for geodata visualization and data retrieval

§

A demonstrator for potential assessment of solar PV-Systems

MASDAR Institute has developed
§

•

•

MASDAR Institute
§

•

Solar and wind energy datasets:

A GeoServer platform for geo-based Web-Services deployment

GEOSS User: This scenario address two types of GEOSS users:
o

High end-users like decision makers and planners that would have the tools at hand to
define their entry parameters, and perform the analysis.

3.2 Context and pre-conditions
Countries willing to deploy renewable energy technologies face a number of issues. Investments must be planned in
advance, which requires an understanding of the share of energy mix that can be supplied by renewable energy
sources, the energy costs, and identify the technologies most adapted to their local conditions.
The information on the resource is required, but not sufficient for the decision-making process, which requires an
evaluation of the technical and economic potential. The potential accounts for the geospatial engineering, economic,
and social constraints to renewable energy development.
The precision on the estimate of the potentials directly translates into a risk on the decision-making process, and a
risk on the decision to move on a national strategy. In this regard, the accurate estimate of renewable energy
potentials is a strategic element for deploying renewable energy technologies.
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Estimating the potentials requires large upfront investments in measurement campaigns, extensive consultations, and
a high level of technical knowledge to assess the resource, to provide “bankable” information to support
investments.
Over the ECOWAS region, very few countries have been through the exercise of mapping their solar and wind
potential. However, thanks to the efforts of ECREEEE, a large amount of data is available for the region, which can
be complemented with data from the Global Atlas. The data available does not allow for detailed site assessment,
and is not ‘bankable’. However, this data can be used to perform a first screening of areas of opportunity for future
solar projects. Such information is of great value for countries to have a first overview of possible areas of interest,
and to increase the level of interest for further investigating the national resources.
The purpose of this demonstration is not to provide a definitive assessment, but to show the capabilities of spatial
planning techniques to initiate the dialogue at regional level for solar and wind developments. For the purpose of
this demonstration, a small number of simplified assumptions are taken.
For this demonstration, a limited set of dimensioning parameters was selected, for two reasons: the demonstration
shall be carried over a short period of time and shall therefore involve datasets already available through the IRENA
Global Atlas or ECOWREX; and at the level of such large area it is advisable to initiate the discussion on the basis
of few relevant parameters instead of attempting to capture local effects. In a second stage, more detailed analysis
would need to be carried on the areas of interest.
3.2.1 Inputs Parameters
For each parameter, a range of values is selected. When several values are selected for a single parameter (several
scenario are available), one map is calculated for each value. The proposed parameters, values and scenarios are
proposed on the basis of the best knowledge available from the participating entities. The participants to this
demonstration have a large experience in developing such GIS-based analysis. The parameters and input datasets are
presented and discussed hereafter.
Parameter
Yearly global
irradiation
(kWh/m2)

Grid
Connected

Off-grid

Yes

Yes

Datasets and limitations
Solar irradiance at 3 km resolution.
Map developed from 3Tier, with an
annual temporal resolution, for the
ECOWAS Region. The data was
funded by USAID through its
implementing partner Nexant in
collaboration with ECREEE.
LIMITATIONS: the map does not
capture the high resolution (below
1km) effects. The map is the outcome
of a simulation, and requires ground
validation. The average annual values
do not provide indications of the interannual variability. However, the
average value is built on a multidecadal data archive and captures the
past inter-annual variability. It
however cannot prejudge on the
values which can appear in the future.

Wind speed at
50 m (m/s)

Yes

Yes

A dataset from ECOWREX
presenting a 10 km wind speed map
developed from 3Tier, with an annual
temporal resolution, for the ECOWAS

Page 8

Format
OGC Web Map Services

GEO Architecture Implementation Pilot, Phase 6

Version:
Final
Date: 2014/03/05

Energy – Global Atlas Engineering Report

Region. The project was funded by
US Agency for International
Development (USAID) through its
implementing partner Nexant in
collaboration with ECREEE.
LIMITATIONS: the map does not
capture the high resolution (below 10
km) effects. The map is the outcome
of a simulation, and requires ground
validation. The average annual values
do not provide indications of the interannual variability. However, the
average value is built on a multidecadal data archive and inherently
captures the past inter-annual
variability. It however cannot
anticipate the values which may
appear in the future.
Grid distance
(km)

Population
density
(persons/km2)

Yes. Up to
a
maximum
distance.

Yes.
From a
minimum
distance.

Transmission lines from ECOWREX.
Existing transmission lines were
considered in this demonstration.

Yes. Favor
less
densely
populated

Yes.
Favor
populated
areas (no
minimum

Dataset available from the Global
Atlas. The LandScan 2011 Global
Population Database was developed
by Oak Ridge National Laboratory
(ORNL) for the United States

OGC Web Map Services

LIMITATIONS: the distance to the
grid is an imperfect illustration of the
real situation of the energy network.
Distance to the (current and future)
connection points would be closer to
reality. The distance is an imperfect
indicator of the technical feasibility of
a connection. In reality, the feasibility
to connect to the grid depends on the
share of the grid connection costs on
the overall project cost. Large projects
may allow for dedicated lines to be
deployed. The planned extensions of
the grid were not considered in this
demonstration, which only provides a
snapshot of the current situation. The
possibility to connect to the line does
is not a guarantee of any capacity
available to transport additional
energy. For off grid application, the
presence of a transmission line in the
vicinity of a population center does
not guarantee that the population
center would be connected to the said
grid.
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areas.

level).

Department of Defense (DoD).
LIMITATIONS: recent conflicts in
the region may have created
movements of populations, not
captured by this dataset.

Slope (%)

Yes. A
higher
value is
considered

No.

Dataset available from the Global
Atlas. Terrain maps show the
elevation above sea level on the land
and depth of the ocean and sea
bottom. The slope inclination and
azimuth are calculated on-the-fly. The
map is developed from Shuttle Radar
Topography Mission (SRTM) and
SRTM Water Body Dataset (SWBD).
The detailed SRTM3 data with grid
resolution of 3 arcsec (~90 m at the
equator) are available between the
latitudes 60N and 50S, which
represents the most of the continental
parts of the Earth. For regions north
from 60N and south from 50S, only
the elevation data from GTOPO30
(SRTM30) are available. The original
grid resolution of the GTOPO30
dataset is 30 arcsec (~1000 m at the
equator).
LIMITATIONS: the actual resolution
of the dataset used for the analysis is
1km. Terrain features smaller than
1km are averaged.

OGC Web Map Services

Landcover

Yes.
Forests
and water
bodies

Yes.
Forests
and water
bodies

Dataset available from ECOWREX
and the Global Atlas. Regional
component of the GLC2000 exercise,
conceived and coordinated by the
European Commission’s Joint
Research Centre. The GLC2000 maps
are based on daily observations made
from 1st November 1999 to 31st
December 2000 by the
VEGETATION sensor on the SPOT 4
satellite.
LIMITATIONS: since 2000, the land
occupation may have changed
significantly. In particular the
presence of forests and their density
can be significantly different from 13
years ago. For the analysis, the class
‘forest’ aggregates several sub-classes
with several types of forests, which is
a coarse approximation of the reality.
Forests of low height or low density
may allow for developments. 	
  

OGC Web Map Services
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Protected area

Yes

Yes

Dataset available from the Global
Atlas. The World Database on
Protected Areas (WDPA) is the most
comprehensive spatial dataset on the
world's marine and terrestrial
protected areas, produced through a
joint initiative of the International
Union for the Conservation of Nature
(IUCN) and the United National
Environment Programme (UNEP).
The WDPA contains the UN List of
protected areas (official national data)
as well as authoritative information
sourced by non-governmental
organizations, academic institutions,
international convention secretariats
and many others. The WDPA is used
for reporting on global indicators and
trends, ecological gap analysis,
environmental impact analysis and is
increasingly used for private sector
decision-making. The WDPA is
hosted and managed at the UNEP
World Conservation Monitoring
Centre.

OGC Web Map Services

LIMITATIONS: it was mentioned to
IRENA that some large protected
areas appearing on the map may
contain several smaller areas. The
protection level varies with the
protection convention, and some
classification levels may allow for
developments. It was unfortunately
not possible to take into account the
individual status of each protected
area, nor the exceptions. Protected
areas were considered for off grid
applications in order to indicate the
special status of such area. However,
when populations are living in such
protected zone, off grid applications
may be possible.

Figure 1: Selected parameters for the demonstration, input datasets parameters
and format
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3.2.2 Scoring System

For each parameter listed in Table 1, a range of values needs to be specified, in order to allocate a progressively
increasing score. The scores are allocated as follows: the minimum score for a parameter starts at 0, with the
minimum acceptable value. It increases linearly to 1 (100%), when a suitable value is reached. The value is
maintained at100% beyond this value. In our demonstration, the final score for a location is the average of the scores
for each parameter. A high score means that the majority of the parameters fulfill optimal conditions, while a low
score indicates that most elements studied by the analysis do not show optimal conditions.

The method is sensitive to several assumptions:
•

The minimum and the suitable values are based on expert knowledge. For the purpose of this demonstration
the number of cases was limited to a minimum number. In an ideal situation, energy authorities and
planners would be in the position to modify such parameters and carry sensitivity analyses on the final
results. Such feature is in the development plans of the Global Atlas, but is not yet available.

•

A linear increment was selected for this demonstration, but other mathematical functions can be proposed
to model the incremental suitability of a parameter. A commonly used mathematical function is the sigmoid
(S-shape function). Changing the function would affect the results.

•

The final score is the average of the individual scores. Some methods may propose to weight some of the
scores in order to increase the influence of a particularly important parameter. Weighting the result may
significantly change the final outcomes.

•

Some parameters did not allow for a scoring system to be designed, i.e. the protected areas and landcover.
In such case the parameter is set to 0 if in a forested, water or protected area and 100% outside. Those
parameters act as exclusions and were considered only in the last stage of the calculations. The intermediate
calculation layers will be made available without such limitations, in order to provide a complete overview
for the other dimensioning parameters, also inside those zones.
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3.2.3 Solar Results
3.2.3.1 Grid Connected
For PV grid connected, 4 scenarios are proposed in order to visualize the influence of the distance to the grid on the
final parameters. The analysis gives a higher score to areas with lower population densities, in order to allow for
large installations. Forest and water bodies were not deemed suitable for installations. Protected areas are considered
at the last step of the analysis, in order to highlight such areas were specific regulations apply. The final calculations,
base data and intermediate results are presented by the Global Atlas for Renewable Energy, and accessible at:
http://irena.masdar.ac.ae/?map=507

Final	
  scores	
  for	
  a	
  grid	
  distance	
  up	
  to	
  20	
  km	
  

Final	
  scores	
  for	
  a	
  grid	
  distance	
  up	
  to	
  50	
  km	
  

Final	
  scores	
  for	
  a	
  grid	
  distance	
  up	
  to	
  100	
  km	
  

Final	
  scores	
  for	
  a	
  grid	
  distance	
  up	
  to	
  150	
  km	
  

Figure 2: Grid Connected Solar Energy Scenarios for the ECOWAS Region at
Four Grid Distances.
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3.2.3.2 Off-Grid
For off grid applications, 5 scenarios are proposed, depending on the minimum distance to the grid to be considered
for off grid projects. However, as highlighted earlier, the presence of a transmission line in the vicinity of a
population center does not guarantee that the population center would be connected to the said grid. Off grid
applications can also be eligible close to transmission lines.
To reflect the objective of SE4All to provide universal access to energy, no minimum threshold was considered for
the population density for off grid application. Protected areas are not directly relevant, since communities may be
located in such areas. Protected areas however appear on the final maps to highlight such areas were a specific
legislation may apply. The final calculations, base data and intermediate results are presented by the Global Atlas for
Renewable Energy, and accessible at: http://irena.masdar.ac.ae/?map=507

Final	
  scores	
  for	
  a	
  off-‐grid	
  distance	
  from	
  20	
  km.	
  

Final	
  scores	
  for	
  a	
  off-‐grid	
  distance	
  from	
  50	
  km.	
  

Final	
  scores	
  for	
  a	
  off-‐grid	
  distance	
  from	
  100	
  km.	
  

Final	
  scores	
  for	
  a	
  off-‐grid	
  distance	
  from	
  150	
  km.	
  

Figure 3: Off-Grid Solar Energy Scenarios for the ECOWAS Region at Four Grid
Distances.
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3.2.4 Wind Results
3.2.4.1 Grid Connected
The final calculations, base data and intermediate results are presented by the Global Atlas for Renewable Energy,
and accessible at: http://irena.masdar.ac.ae/?map=507. The maps are illustrated for the wind energy grid connected
scenarios. The screenshots below illustrates grid connected wind energy scenarios for the ECOWAS region for a
grid distance from 50 km, 75 km, 100 km and 150 km. The higher scores (green colors) are closer to the grids.
However, remote areas (light green) have a score above 60% (some). See the results in full size at:
http://irena.masdar.ac.ae/?map=507

Final	
  Scores	
  for	
  a	
  Grid	
  Distance	
  up	
  to	
  50	
  km.	
  

Final	
  Scores	
  for	
  a	
  Grid	
  Distance	
  up	
  to	
  75	
  km.

Final	
  Scores	
  for	
  a	
  Grid	
  Distance	
  up	
  to	
  100	
  km.	
  

Final	
  Scores	
  for	
  a	
  Grid	
  Distance	
  up	
  to	
  150	
  km.

Figure 4: Grid Connected Wind Energy Scenarios for the ECOWAS Region at Four
Grid Distances.
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3.2.4.2 Off-Grid
The final calculations, base data and intermediate results are presented by the Global Atlas for Renewable Energy,
and accessible at: http://irena.masdar.ac.ae/?map=507. The maps illustrate the wind energy off-grid scenarios.
The screenshots below illustrates off-grid scenarios for a grid distance from 50 km, 75 km, 100 km and 150 km.
Large areas in the ECOWAS region display scores above 80% suitability. See the information in full size at:
http://irena.masdar.ac.ae/?map=507

Final	
  Scores	
  for	
  an	
  Off-‐Grid	
  Distance	
  from	
  50	
  km.

Final	
  Scores	
  for	
  an	
  Off-‐Grid	
  Distance	
  from	
  75	
  km.

Final	
  Scores	
  for	
  an	
  Off-‐Grid	
  Distance	
  from	
  100	
  km.	
  

Final	
  Scores	
  for	
  an	
  Off-‐Grid	
  Distance	
  from	
  150	
  km.

Figure 5: Off-Grid Wind Energy Scenarios for the ECOWAS Region at Four Grid
Distances.
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3.3 Scenario Events
Legend: Services in blue Products in red Actors in orange
Steps
00

01

Description
National, regional or local policy planners as well as investors willing to
deploy renewable energy technologies (GEOSS User) are searching for
resources regarding solar energy for decision making on a given area. These
resources as a form of Web Services are discovered through the GEO Portal,
the DAB (Discovery and Access Broker), the Webservice-Energy Catalog
and the Global Atlas WebGIS client. The GEO Portal, the DAB and as well
as the WebService-energy Catalog provide minimum information about
available services and how to access them. This includes GEOSS Data
CORE and Helper Application information.
Based on resources found at Step 00 the GEOSS User displays available
energy related resources into the Global Atlas WebGIS client. Those
resources are made available by project partners through a network of
geospatial servers as form of OGC Web Services. The GEOSS User can
access on demand OGC Web Services (WMS, WFS, WPS) to perform
technical and economical potential assessment in the Global Atlas WebGIS
client in order to come-up with decision making.

Number (#) and Use Case Description
D1. Search for resources in Registry,
Clearinghouse, Community Catalogs and
Portals.

A1. Access web maps services and
display a composite map to the user.
A3. Access data from using a service that
allows for user selection of data returned
based on content.
A6. Exploit - visually and analytically- in
Client Applications.

02

All solar and wind parameters as well as related geographical Web Services
have been previously harvested by the GEOSS Discovery and Access
Broker (DAB) by the GEOSS Resource Provider. In order to allow Search &
Discovery mechanism the GEOSS Resource Providers have previously
registered all OGC Web Services within the OGC/CSW Webservice-energy
Catalog. The GEOSS Resource Provider has created the appropriate
Metadata and ingested this into the Catalog to allow harvesting by the
GEOSS Discovery and Access Brocker (DAB) to enable access into the
GEO Portal.

P1. Register resources in GEOSS
Components and Services Registry
(CSR) or Community Catalog.
P2. Deploy services for use in GEOSS
P3. Service Provider tests its deployed
service using a proper Test tool
discovered in the GEOSS CSR.

03

Reference to the GEOSS Resource Provider datasets as well as IPR
(Intellectual Properties Rights) and data quality, will be provided inside the
metadata as well as within the WebGIS Client.

P1. Register resources in GEOSS
Components and Services Registry
(CSR) or Community Catalog.
A6. Exploit - visually and analytically- in
Client Applications.

Figure 6: Steps in the Energy Scenario
3.4 Post-Conditions
N/A
3.5 Special Requirements
N/A

4. System Model of the Scenario
N/A
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5. Use Cases
5.1 AIP Engineering Use Cases
The GEOSS AIP Architecture approach supports the several SBA communities with a reusable process of SBA
Scenarios and Engineering Use Cases.1 Scenarios are implemented by use cases. Use cases describe reusable
functionality of the GEOSS service oriented architecture implemented through Interoperability Arrangements.
A summary of GEOSS AIP Use Cases is shown in Figure 7 with details provided in the following tables. In
addition to the actors shown in Figure 7 the GEOSS Actors involved in GEOSS use cases are listed in Figure 7.
Publish
Resources

Discover
Resources

Visualize
and Access
GEOSS
User
Process and
Automate

GEOSS
Resource
Provider

Maintain and
Support SoS

Figure 7: GEOSS AIP Use Case Summary Diagram

Actor
GEOSS User
GEOSS Resource
Provider
SBA Integrator
GCI Operator

Description
Discovers, consumes, and exploits GEOSS
resources
Deploys, operates, registers GEOSS resources

Role Type
Principal

Builds network of organizations and components
to achieve objectives on an SBA community
Operates GCI components and approves
registrations

Secondary

Principal

Administrative

Figure 8: GEOSS Actors

1

For details, see “AIP Development Process,”
http://earthobservations.org/documents/cfp/201202_geoss_cfp_aip5_development_process.pdf
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Name
P1. Register Resources
(AIP-3 ER: 1)

Description
Register resources in GEOSS Components and
Services Registry (CSR) or Community Catalog

P2. Deploy a Service
(AIP-3 ER: 2)
P3. Test a Service
(AIP-3 ER: 09)
P4. Develop SBA
network
(AIP-3 ER: 14)

Deploy services for use in GEOSS.
Service Provider tests its deployed service using a
proper Test tool discovered in the GEOSS CSR.
Identify resources in particular services relevant to an
SBA. Promote concerted use on a larger-scale

•
•
•
•
•
•
•
•
•

Actors (may be optional)
GEOSS Resource Provider
SBA Integrator – optional
GCI Operator – optional
GEOSS Resource Provider
SBA Integrator – optional
GEOSS Resource Provider
SBA Integrator – optional
SBA Integrator
GEOSS Resource Provider

Figure 9: Publish Resources Use Cases
Name
D1. Search for Resources
(AIP-3 ER: 4)
D2. Aggregate Metadata2
(AIP-3 ER: 3)

Description
Search for resources of interest. Variations: user
initiated (e.g. GWP), process initiated, searching data
sharing conditions.
Harvesting and/or query metadata from community
catalogs or services via GEOSS Clearinghouse

D3. Conduct semantic
search
(AIP-3 ER: 13)
D4. Semantic mapping
(AIP-3 ER: 12)

Utilize mediated vocabularies to extend GEOSS
search queries across disparate domains or
communities.
Register, mediate, and map between disparate
vocabularies used to describe GEOS resources.

D5. Launch Enabler App
(AIP-4)

Associated with resources discovered in GCI are
enabler applications, e.g., clients. User launches help
application including context from previous search.

Actors (may be optional)
• GEOSS User

•
•
•
•

GEOSS Resource Provider
SBA Integrator
GCI Operator
GEOSS User

•
•
•
•

SBA Integrator
GEOSS Resource Provider
GCI Operator
GEOSS User

Figure 10: Discover Resources Use Cases

2

See also the Catalogue Use Case in “OGC Engineering Report: Water Information Services Concept Development Study,” OGC
Document 11-013r6, 2011-07-012.
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Name
A1. Web Mapping
(new)
A2. Access files
(new)
A3. Access data via
services
(AIP-3 ER: 5&6)
A4. User Authentication
(new)
A5. Access with
Acknowledgement
(new)
A6. Exploit Data
(AIP-3 ER: 7)

Description
Access web maps services and display a composite
map to the user. Allow user to modify map layers.
Variation: include use of portrayal service
Retrieve a file from an access server using FTP.
Variations include: user-initiated, process-initiated.
Access data from using a service that allows for user
selection of data returned based on content.
Variation: use of Access Broker
User login with single sign-on (SSO). May used with
Use Cases: A2, A3, W1. Variations: user-initiated,
process-initiated.
May used with Use Cases: A2, A3, W1. Variations:
user-initiated, process-initiated.

Actors (may be optional)
• GEOSS User

Exploit - visually and analytically- in Client
Applications using information retrieved through
access use cases.

• GEOSS User

• GEOSS User if user
initiated.
• GEOSS User if user
initiated
• GEOSS User

• GEOSS User

Figure 11: Visualize and Access Use Cases
Use Case
W1. Execute Processing
Service
(AIP-3 ER: 11)
W2. Construct and
Deploy Workflow
(AIP-3 ER: 8)
W3. Process with Waiver
or License
(new)

Description
Invoke a processing service, to produce new
derivative data resources. Variations: user-initiated,
process-initiated
Design, deploy and execute a workflow. Described in
Business Execution Language (BPEL) or any other
script language.
Use metadata containing information about the
waiver or license to handle aggregation of data,
derived data, re-use of data, and layered data.

Actors
• GEOSS User

• SBA Integrator
• GEOSS User
• GEOSS User if user
initiated

Figure 12: Process and Automate Use Cases
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Use Case
M1. Register
Interoperability
Arrangements
(AIP-3 ER: 10)
M2. Share Best Practices
(AIP-3 ER: 15)

Title
Register Interoperability Arrangements in the
GEOSS SIR

Actors
• GEOSS Resource Provider
• SBA Integrator
• GCI Operator

Create a Best Practice relevant to GEOSS in the
GEOSS BP Wiki

M3. Monitor Services
(AIP-3 ER: 10)

Services registered with GEOSS are routinely
monitored for network connectivity and
application response.
User information is provided to a centralized
authentication server to support single sign-on
(SSO) with GEOSS providers.
GEOSS data provider, or GCI, gathers access and
use metrics and stores information for reporting
to the GCI. Variations: reports pushed, reports
available for query

•
•
•
•
•

M4. User Registration
(new)
M5. Metrics
Management
(new)

GEOSS User
GEOSS Resource Provider
SBA Integrator
GCI Operator
GCI Operator

• GEOSS User
• GCI Operator
• GEOSS User
• GEOSS Resource Provider
• GCI Operator

Figure 13: Maintain and Support Use Cases
6. Implementation
6.1 Deployed Components
In order to provide GEOSS users with technical and economic potential over the ECOWAS region a set of maps of
opportunity for grid and off-grid solar and wind technologies have been deployed. To support search & discovery
interoperable components have been provided including:
• A network of GeoServer endpoints (35) hosting OGC compliant Web Services
• A GEOSS Community Portal (www.webservice-energy.org)
• An OGC (CSW) Catalog providing standard ISO Metadata for dissemination (geocatalog.webserviceenergy.org)
• A WebGIS client (http://irena.masdar.ac.ae)
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A network of Geographical Servers
• Hosted by several Global Atlas partners a network of GeoServers endpoints (35) provides access to
hundreds of resources as WMS and WFS.

Figure 14: The Webservice-Energy.org GeoServer (Part of the GeoServers
Network)
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The GEOSS Energy Community Portal – www.webservice-energy.org
• More than one thousand OGC, Web Map Services (WMS), Web Feature Services (WFS) and Web Processing
Services (WPS) as well as WebGIS Clients giving access to Solar, Wind, Bioenergy, Geothermal Energy,
Elevation, Shadow and Environmental Impact Assessment maps, datasets and Algorithms. This Energy
Community Portal is registered in the GEOSS Registry since 2009.

Figure 15: The Webservice-Energy.org GEOSS Community Portal
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An OGC Catalog Service for the Web (CSW): (http://geocatalog.webservice-energy.org).
•

During the AIP-5 framework MINES ParisTech has deployed an OGC CSW Catalog. This catalog offers a
single access point for GEOSS users seeking data, datasets, services, maps, imageries, algorithms,…
related to energy and environment relevant to all parts of the globe. The Webservice-energy catalog is built
on the GeoNetwork catalog application (http://geonetwork-opensource.org/).

Figure 16: The Webservice-energy.org Community Catalog
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The Global Atlas WebGIS Client
• The Web based Geographic Information System (GIS) clinet of the Global Atlas links more than 1, 000
datasets referenced by the Webservice-Energy catalog. All the information in the Catalog can be accessed
directly from the Global Atlas GIS interface.
The GIS interface enables users to visualize information on renewable energy resources, and to overlay
additional information. These include, population density, topography, local infrastructure, land use and
protected areas. The aim is to enable users to identify areas of interest for further prospection. The GIS
interface will progressively integrate software and tools that will allow advanced energy or economic
calculations for assessing the technical and economic potential of renewable energy.

Figure 17: The Global Atlas WebGIS Client
6.2 Interoperability Arrangements
N/A
6.3 Use of the GCI
The WebService-Energy catalog operatad by MINES ParisTech Web Service Energy is integrated as a permanent
resource in the GEOSS Common Infrastructure (GCI) through the GEO Discovery and Access Broker (GEO DAB).
The catalog is accessed through a CSW/ISO interface. Assessment of the correctness of the integration has been
successfully performed . As far as the metadata discovered via the GEO DAB, no bug was identified in the Broker
middleware component (GEO DAB). The catalog is integrated in the operational GCI. Presently the catalog
provides more than one thousand (1000) records with 62 GEOSS Data Core entries (01/02/2014).
6.4 Demonstration
A video showcase summarizing the AIP-6 Global Atlas for Energy Scenario with a focus over the ECOWAS region
has been presented in the framework of the 2014 GEO Geneva Ministerial Summit.
Link to the Showcase description:
http://www.ogcnetwork.net/system/files/GEO-Ministerial-Showcase-Response-Energy-Global-Atlas-Final.pdf
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This video is available here (155 Mb):

http://www.mediafire.com/watch/gm7uxgjdlx0do4l/showcase_4_addressing_post_2015_key_themes_H264.mov

6.5 Future plans for deployment
The components deployed under this scenario are in a full operation mode.
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