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1 PURPOSE OF THE DOCUMENT 

The purpose of the document is to collect the User Requirements applicable to the GEOSS Common 
Infrastructure (GCI). A ‘user’ is the term employed for anyone accessing information through the GCI. These 
requirements apply to: 

• Functions and tools that GCI makes available to users to search discover access and visualize Earth 
observation (EO) resources. 

• Grouping of pre-identified resources for facilitated user access, e.g  thematic or geographic based  
portals, described in section 4.1 

• Identification of type, standards and quality of the resources to be made accessible to the users.   

The document constitutes therefore one of the vehicle for users to provide their requirements but also the 
reference for the development and the operation of the GCI and for the assessment of its overall performance. 
Its use is therefore twofold: 

• It is formally provided to the teams developing and operating the GCI, so that they can revise  activities 
to implement these GCI User Requirements accordingly,  

• It is subject to a “rolling review” with the users to provide feedback to constantly update and validate its 
content. 

It is the tool to gather GCI functionalities requirements from the broader GEO Community (Flagships, 
Initiatives and Community Activities) 

Is the tool to include requirements derived as well by regular “user testing sessions”, (not only surveys) on 
several scenarios, involving all GEO community. 

These two processes shall be strictly linked and clearly synchronized with the progressive releases of the GCI 
updates. In terms of GEO Work Programme structure and implementation, it is envisaged that the review with 
users be part of the Tasks GD-08 SBAs process: Systematic determination of user needs / observational gaps 
and GD-09 Knowledge Base development, while the interaction with the GCI developers and operators will be 
part of the Tasks GD-02 GCI Operations and GD-07 GCI Development, with the Secretariat ensuring the 
connection between the two processes. 

The user requirements derived from this document will be included in the GCI system requirement table. This 
will lead to system specifications to be consulted and implemented by GCI contributors. 

2 INTRODUCTION AND BACKGROUND  

2.1 GCI within the GEO Strategic Plan 2016-2025: Implementing GEOSS 

This section is a compilation of parts of the GEO Strategic Plan 2016-2025: Implementing GEOSS1. Starting 
from the GEO Vision & Mission, it aims at providing the official framework for developing the GCI and the 
rationale for this document.  

“GEO Vision:   GEO, a global partnership of governments and organizations, envisions a future wherein 
decisions and actions for the benefit of humankind are informed by coordinated, comprehensive and sustained 
Earth observations. 

                                                      
1 https://www.earthobservations.org/documents/GEO_Strategic_Plan_2016_2025_Implementing_GEOSS.pdf 
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GEO Mission: To realize its Vision, GEO works to connect the demand for sound and timely environmental 
information with the supply of data and information about the Earth that is collected through observing systems 
and made available by the GEO community. In doing so, GEO works to unlock the power of Earth observations 
by facilitating their accessibility and application to global decision-making within and across many different 
domains. 

GEO’s Scope: Decision-making relies, and will continue to rely, on the ability of expert communities to utilize 
complex data from Earth observations and combine these with social and economic analyses. Sound, evidence-
based decision-making will encourage sustainable behavior by humankind in relation to Earth’s resources, 
leading to economic benefits for all of society. Capitalizing on its strengths, GEO will work during the next 
decade to ensure that decision-making is increasingly informed by Earth observations, provided through, and as 
a result of, the contributions of its Members and Participating Organizations. 

Through engagement with user communities, GEO will play a key role in systematically: identifying data needs 
while advocating the provision of, and access to, multiple sources of data; delivering tools, skills and services to 
allow the intelligent exploitation of the data by the user communities; and showcasing the value of Earth 
observation data in order to expand interest in, and usage of, those observations, as well as demonstrate their 
benefits to society. This end-to-end process of identifying needs, ensuring the availability of data with which to 
develop information to address societal challenges, and transforming that information into knowledge through 
the generation of products and services for end-users, defines the scope of GEO. 

GEOSS the Global Earth Observation System of Systems (GEOSS): A central part of GEO’s Mission is to 
build the Global Earth Observation System of Systems (GEOSS). GEOSS is a set of coordinated, independent 
Earth observation, information and processing systems that interact and provide access to diverse information 
for a broad range of users in both public and private sectors. GEOSS links these systems to strengthen the 
monitoring of the state of the Earth. It facilitates the sharing of environmental data and information collected 
from the large array of observing systems contributed by countries and organizations within GEO. Further, 
GEOSS ensures that these data are accessible, of identified quality and provenance, and interoperable to support 
the development of tools and the delivery of information services. Thus, GEOSS increases our understanding of 
Earth processes and enhances predictive capabilities that underpin sound decision-making.” 

The GEO Strategic Plan 2016-2025: Implementing GEOSS shows how GEOSS infrastructure and capabilities 
have evolved and will continue to evolve to meet current and emerging needs. The Reference Document 
accompanying the Strategic Plan gives further detail for implementation noting: GEOSS ensures that data are 
accessible, of identified quality and provenance, and interoperable to support the development of tools and the 
delivery of information services. 

GCI and GEOSS: The GEOSS Common Infrastructure (GCI) allows the user of Earth observations to access, 
search and use the data, information, tools and services available through the Global Earth Observation System 
of Systems and the GCI also allows providers to make data, information, tools, and services available to 
GEOSS users. 

This ‘system of systems’, through its Common Infrastructure (GCI), proactively links together existing and 
planned observing systems around the world and supports the need for the development of new systems where 
gaps currently exist. It promotes common technical standards so that data from thousands of different 
instruments can be combined into coherent data sets, but also acknowledges that different communities have 
their own standards and hence the use of the Brokering Framework to mediate between existing standards. The 
‘GEOSS Portal’ offers a single Internet access point for users seeking data, imagery and analytical software 
packages relevant to all parts of the globe. It connects users to existing data bases and portals and provides 
reliable, up-to-date and user friendly information – vital for the work of decision makers, planners and 
emergency managers. 



 

4 | P a g e 

 

2.2 Recommendations on GCI improvements 

2.2.1 Introduction 

The need to improve GCI performance to better respond to user needs has been recognized as a clear GEO 
priority over the last few years of the first GEO decade. Major improvements have been made but gaps remain.  
Reference is made to a recent User Survey (2014) and to the Summative Evaluation Report of GEOSS 
Implementation (2005-2015) issued in 2015. Both documents have been analyzed and the recommendations are 
included in the Requirements chapter (Chapter 4). The above mentioned documents are contained in  Annex I of 
this document. 

2.2.2 Existing users feedback 

GEOSS Portal User Assessment Report (2014): In January 2014, during the GEO Plenary and Ministerial 
Summit, in Geneva, a user assessment exercise evaluating the GEOSS Portal was conducted, with the support 
of a user questionnaire; The overall results of the User Assessment Report highlighted the need for the GEOSS 
Portal to become more user-friendly with enhanced capability to search for and retrieve data, as well as to 
improve visualization tools.  

2.2.3 Recommendations from the Summative Evaluation Report of GEOSS Implementation (2005-2015) 

This section refers to the recommendations made by the Monitoring and Evaluation Working Group available in 
the document GEO-XII_06_Sixth & Summative Evaluation of GEOSS Implementation.pdf and represents a significant 
list of general recommendations for GCI improvement. To summarize the key findings and recommendations: 
 
Findings 

• Key Finding #8: The GEOSS Common Infrastructure (GCI) has greatly advanced Earth observation 
data interoperability; however, user expectations regarding data discoverability, access and quality 
assurance have not been met.  

• Key Finding #9: GEO has not fully achieved a “user-driven GEOSS” because users have not been 
adequately incorporated into the entire observation-to-information value cycle. The current user 
landscape includes: (1) the science community as the main user; (2) governmental/international 
organizations and (3) the non-profit private sector as moderate users; (4) the commercial sector as 
marginal users; and (5) laymen/citizens as non-users. 

 
Recommendations 

• #1: GEO should define GEOSS users, restructure Societal Benefit Areas (SBAs) to better reflect user 
domains, and communicate to users the benefits of GEOSS through specific use cases.  

• #5: Access to the GEOSS Common Infrastructure (GCI) should be more user-friendly, and data 
discovery and accessibility should be improved, using successful Architecture Implementation Pilots 
(AIPs) as models. 

• #6: GEO should develop a procedure for data quality control and quality assurance (e.g. by 
disseminating best practices) and promoting standards with potential data providers. 

2.3 Current GCI functionalities, resources and user interface  

2.3.1 GCI Components and main functions  

The GCI main function is to provide the user with a tool that allows to search, access and retrieve the Earth 
Observation resources needed for the scope of the user’s work. 
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The great advantage of GCI is the capacity to be connected to a variety of data providers through a single 
interface and being able to search for results from multiple sources, without having to search multiple 
catalogues.  

The GEOSS Common Infrastructure (GCI) infrastructure consists of the following main elements: 

• The GEOSS Portal (www.geoportal.org) is the web interface through which the individual user is able to 
search, discover and access the system of systems and its resources. The GEOSS Portal is managed by the 
European Space Agency (ESA). 

• The GEOSS Discovery and Access Broker (DAB) http://www.geodab.net/ connects directly to the 
various GEOSS components and services, collects and searches their information and distributes data and 
services via the Portal to the user. The GEO DAB is managed by the National Research Council of Italy 
(CNR). List of supported standards from the DAB  are accessible in http://www.geodab.net/ 

• The GEOSS Components and Services Registry (CSR) provides a formal listing and description of all the 
Earth observation systems, data sets, models and other services and tools that together constitute GEOSS. 
These various components are being interlinked using standards and protocols that allow data and 
information from different sources to be integrated. The components and services listed on the Registry can 
be searched and explored by decision-makers, managers and other users of Earth observations via the GEO 
Portal. The CSR is managed by the US Geological Survey (USGS) 

• The GEOSS Standards and Interoperability Registry (SIR) The GEOSS Standards and Interoperability 
Registry provides information about standards and other interoperability arrangements relevant to the 
implementation and operation of GEOSS. The SIR is managed by the Institute of Electrical and Electronics 
Engineers (IEEE) . 

• The GEOSS Best Practices Wiki, http://wiki.ieee-earth.org/ provides the GEOSS community with a means 
to propose, discuss and converge upon best practices in all fields of Earth observations. The Wiki features 
tutorial for the GEOSS User as well for the GEOSS Data Provider and capacity building documentation 
resources. The Best Practices Wiki is managed by IEEE. 

 

Figure 1. GCI brokered catalogs (left) and accessible elements (right). 

The current GCI assets reside with the active data providers, who are institutions, private sector, international 
and national organizations willing to share their data, through the GEOSS Common Infrastructure. In the figure 
1 above, an overview of the exponential evolution of the GCI brokered data catalogues since the brokering 
approach was introduced in 2012.  
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2.3.2 Current GEOSS resources  

Some key numbers on existing resources:  
• GCI actual content: 200,000,000 (200 million) searchable datasets 
• GCI actual data providers and catalogs: as of January 2016 there are 100 brokered data providers 

with 143 accessible catalogs. Each data provider can make more than one catalog accessible. 
• Type of resources: satellite data, - web services – information products - research documents   
• Geographic coverage: Global and country-specific data. 
• Examples of thematic data: ocean, climate, Atlas of the Cryosphere, Australian marine community 

datasets, hydrological - water, soil data, Landsat imagery, energy datasets, etc. 
• Formats of accessible datasets : WMS/WFS/KML/Raw imagery/Information products are some 

examples. 
• Full list of standards supported by GEOSS : http://www.geodab.net/ 

2.3.3 Current GCI usage 

Actual Statistics on GCI usage can be retrieved from the GEO DAB Statistics website 
http://statistics.geodab.eu/gi-stat/stats/, which captures individual access to the GEOSS Portal as well as 
machine-to-machine harvesting. GCI counted more than 2.5 million queries in 2015, including both harvesting 
and Portal access. An overview of the most searched keywords is captured in the figure 2 below: 

 

Figure 2 Statistics on GCI most searched keyword 

The average query response time of the GCI shows a variation between 0.6 seconds to 0.3 seconds to respond to 
the user request, as illustrated in the graphic below. 
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Figure 3 Daily average query response time 

The daily number of discovery queries (mixed harvesting and single user access) is approximately 12,000. 

 

Figure 4. All time count of discovery queries progressively from 2014 to 2016 

The increase is mainly due to the entire GEOSS content “harvesting”, regularly done by other infrastructures 
such as: WIS, GEOSS China, FGDC, etc. In other words, Users do not interact with the GEOSS Web Portal and 
access directly the DAB (e.g. via its APIs) to transfer the GCI/GEOSS metadata content. GCI is seen as an 
actual brokering platform capable of collecting and harmonizing huge amounts of heterogeneous metadata 
published by GEO members 

 

 

Figure 5. Daily count of access requests 

While the daily count of user access requests is in the order of 10 to 20, the above graphs demonstrate that users 
are submitting queries to the GCI, but the user has great difficulty accessing the data. One example of what the 
user experience while discovering resources in the GCI is described in detail in the example below. 
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2.3.4 GCI usage search example:  

The GIS expert of the Vulnerability, Analysis and Mapping Unit within the UN Agency World Food 
Programme, produces an Early Warning & Food Security Bulletin for Ethiopia every month, in order to best 
inform his country director and decision makers of the current agro-meteorological conditions affecting the 
country. 

The type of EO data needed to create this information product can be differentiated in two main categories: 
Static and Dynamic data  

Static data: 
• Land cover/ land use 
• Livelihood maps 
• Farming systems 
• Areas under cultivations/ by type of crops 
• Crop calendars 
• Demographic data : population distribution  

Dynamic data over Ethiopia. 
• NDVI – SPOT/ MODIS – decadal  
• NDVI – SPOT/ MODIS – average 
• Rainfall estimates – decadal 
• Rainfall estimates – average 

The goal of the Early Warning & Food Security Monitoring Bulletin, is to monitor whether during the 
sowing/growing or harvesting season hazards like floods and drought are affecting the agricultural area, and 
thus the food availability within the country. The key decisions that are driven from the use of this type of 
information products are the intervention for the World Food Program in the country affected, with pre-
positioning of food in warehouses, before a given emergency would start, or by programmatic interventions : 
e.g. school feeding. 

The user would rely on the GEOSS Common Infrastructure to access the dynamic data required and combine 
that data with in-house information to produce timely bulletins with authoritative datasets. 

The format of the needed data could be either downloadable geo-referenced imagery (NDVI/ rainfall) and their 
difference over the average, or direct link to the web-service, with decadal recurrence. 

Performing a data search through the GEOSS Common Infrastructure is not meeting the required needs of the 
user, due to the lack of functionality to perform either temporal or spatial keywords searches. 



 

9 | P a g e 

 

 

Figure 6 Multi criteria search query 

 

Figure 7. Query with only keywords 

The results output of the search returns 0 Total results if the query is done on NDVI, over Ethiopia, for the dates 
1 October 2015 – to 31st December 2015. (Figure 6) 

If no other parameters are set up, such as country or temporal search parameters, the output lists too many 
items: 3,821 this search result is not useful for the user, as it is not possible to determine the relevant 
information. (Figure 7) 



 

10 | P a g e 

 

3  USER SCENARIOS 

3.1 Introduction 

The objective of this chapter is to provide a clear, qualitative context of the GCI operating environment, as an 
essential element to better understand user requirements with the objective to offer enhanced GCI capabilities. 

A preliminary description of the categories of users to be served is further developed into different scenarios 
that contributed to the identification of the specific GCI requirements.  

3.2 GCI Users 

This section aims at summarizing categories of users accessing the GCI trough the GEOSS Portal or through 
machine-to-machine interface. Key questions are:  

• Who is the GEOSS Common Infrastructure serving?   
• Who needs Earth Observations to best perform their mandate? 

The identification and characterization of users is critical to best serve them, in their search/access and use of 
Earth observation throughout the GCI. 

Table 1. Categories of users and examples of GEOSS services  

Category of users Example GEOSS Specific “Services” 

Citizen  Students, developers, farmers  Access to a mix of self-explanatory knowledge, datasets 
and online tools and models for customized assessment. 
Citizens should be enabled to make up their minds on 
the status of the environment and on the trends on main 
issues impacting society. 

Research Institutes/ 
Universities 

Researchers/scientists Access to raw data or pre-processed data for scientific 
purposes. 

Country 
Governments: 
Member Countries 
Ministries  

e.g Ministries of Agriculture, 
Health, Public Safety, 
Environment 
National Mapping Agencies 
National Statistical Authorities 
Protection agencies 

Access to a “customized package of tools and of 
recurring data and information”. National Services 
should be facilitated by GEOSS in setting up and 
running their services. 

Global or Regional 
International Bodies 

UN agencies 

NGOS  

Participating Organizations 

Access to a “customized package of tools and of 
recurring data and information”.  

Development of agreed global datasets and information 
to support creation of recurrent information products. 

Private companies E.g. use of EO for sustainable 
coffee production  
E.g. use of EO for logistic 
planning 

Need to expand on the opportunities for the commercial 
sector to utilize a range of GEOSS services to develop 
value-added capabilities for commercial applications. 
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3.3 User scenarios examples 

The user scenario section aims at describing the real user needs, accessing the GCI and their experiences in 
retrieving the needed resources to take the critical decisions for their scope of work.  

3.3.1 Case 1: National Hydrological Agency  

User scenario based on a real example from the National Hydrological Agency of Croatia.  
An expert from a national hydrological agency, responsible for transboundary coordination of Adriatic Sea 
programs. He needs wave statistics to help optimize shipping routes: mitigate collision risk, reduce travel time. 
He has a background in hydraulics and is very familiar with data management and information systems. He 
knows that some data sets exists, but is neither able to locate the data nor to tell if other sets exist. He has never 
heard of GEOSS. This user case is based on real scenario.  

Requested data sets:  
• Statistics, historical data, scientific reports on waves in the Adriatic sea (once) 
• Near real time data on waves in the Adriatic sea (every day) 

Type of output: tables to be easily imported in a model. Final output is a bulletin for national authorities and 
ship commandants. 

Type of decision:  
• Rearrange cargos schedules and routes. 

Advantage of using GEOSS Portal 
• Guarantee having every validated data accessible. 
• No need to call 20 possible providers or to spend days on the Internet looking for data. 

3.3.2 Case 2: NGO Expert 

User description: an NGO expert wishes to have an outlook on possible El-Nino related issues for Eastern 
Africa: agriculture production, risks of seasonal flood and drought, increasing cases of Cholera. His background 
is social sciences.  

Requested data sets:  
• Scientific reports, long series of climatic, meteorological and hydrological data (once). 
• Seasonal evolution of these parameters. 
• Data on human settlement, agriculture, health situation, location of wetlands. 

Type of output: outlook of possible issues, report. 

Type of decision:  
• Support local authorities in mitigating seasonal climatic variations. 

Advantage of using GEOSS Portal 
• Guarantee having every validated data and existing reports accessible and free of charge. 
• No need to call 20 possible providers or to spend days on the Internet looking for data. 
• Communication tool for local authorities. 
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3.3.3 Case 4: Biodiversity and Ecosystem Sustainability:  

User description: a GIS technician working for an ecological or hydrogeological company or local authority 
response for water supply. 

Mandate: to monitor the impact of groundwater abstraction on ecosystems (vegetation change analysis). 

Format and recurrence of the data sets he needs to use for his work. 

• End of summer and end of winter high spatial resolution satellite imagery, specifically the visible and 
near-infrared spectral resolution. 

• 12 months rainfall records for stations closest to the study area. 

• 12 months groundwater levels, abstraction rates and dates (user data). 

• Search the GEOSS Portal for available satellite imagery in the specified study area for the specified 
timeframe; select the appropriate spatial and spectral resolution data; download the imagery in format 
compatible with the GIS system in use. 

• Search the GEOSS Portal for available weather stations within a specific radius of the study area; find 
weather stations with detailed measurement interval e.g. daily records rather than monthly average 
records; request data records to be plotted in graphic format; download graphs and data records in .xls 
or .txt format. 

Type of output derived from analysis of the EO: report on seasonal changes with conclusions on the impact of 
groundwater abstraction on the ecosystem. 

The user can search for both satellite and weather station data in the GEOSS Portal, which saves time. The user 
is presented with a “one-stop shop” for accessing available satellite imagery, with the right parameters (cloud 
cover, temporal, spectral and spatial resolution). The user access spatial graphical presentation of weather 
stations, selects the appropriate ones and then downloads the data. 
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4 GCI  USER REQUIREMENTS 

4.1 How to structure user access 

The GEOSS Common Infrastructure should be structured to provide access to each individual resource, and also 
to structured sets of data (“data portals”), which may or not be developed by the GCI. While the free search 
individual access is ensured by directly accessing the GEOSS Portal web page, the categorization of the pre-
organized data portals is reported below. 

Table 2. Types of portals and their relationship to GCI. 

 
Type Description 

Relation to  
GCI 

1 Eight SBA Portals “Virtual Portals” which allow friendly access to a subset 
of data and knowledge (a predefined search) responding to 
each SBA community’s needs. Structure and content of  
these “SBA Portals” will be identified through the “user 
needs process” (task GD-08) and documented for 
implementation by the GCI Team. 

Developed 
by GCI 

2 Regional/Country 
Portals 

“Virtual Portals” which allow friendly access to a subset 
of data and knowledge (a predefined search) proving a 
clear overview of data and knowledge accessible at 
regional and country level. 

Developed 
by GCI 

3 GEO 
Initiatives/Flagships 
Portals 

Specific/focused Portals, developed within the GEO 
framework as a result of activities included in the GEO 
Work Programme, such as GEOBON, GEOGLAM, 
GFOI, etc.) 

Connected 
to the GCI 

4 Community and 
“Service” Portals 

Specific/focused Portals, developed without GEO 
contribution, which consume GCI resources, including 
machine-to-machine interactions. 

Connected 
to the GCI 

The diagram below is describing the table 2 above. 

 

Figure 8. User access diagram 
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It shall be noted that for data portals 2 and 3 there will be a two-way data traffic with GCI and that their 
resources will also be presented as part of the “SBA Portals”. 

The GCI should consider making a “Community Portal tool kit” available that would enable communities to re-
deploy the GEOSS Portal web page, and customize it according to their community needs. The “Community 
Portal tool kit” should also include capabilities for the “Community Portal webmaster” to pre-select the datasets 
and resources that will automatically feed the Community Portal from the main GCI.  

The community portals, for case 1 and 2 described in the table 2 will have to be developed under GCI, using 
already implemented GEODAB APIs and functionalities to pre-harvest thematically and spatially dataset (GEO 
DAB – VIEW functionality, to be able to consume selected data and resources from the GCI).The user interface 
(portal) that should be used should be the same of the GEOSS Portal, to maintain the same look and feel and 
GEO branding concept.  

The community portals such as 3 and 4 described in the table 2 will be developed by the Flaghships and 
Initiatives, still leveraging GEODAB APIs and  functionalities to pre-harvest thematically and spatially dataset 
(GEO DAB – VIEW functionality), to be able to consume data and resources from the GCI. 

GEODAB APIs are fully described – documented and available at http://www.geodab.net/#!apis/ch644. 

4.2 Data discoverability: Rule of 3 Clicks, search functionalities, multi-criteria search. 

The GEOSS Portal is the GCI component that provides the direct web interface through which user access GEO 
information, data, services and various types of resources. 

From the various user assessment reports and surveys, the GEOSS Portal, should be a user friendly, logical 
intuitive interface, that enables the user to search for data and resources efficiently without many clicks (Rule of 
3 clicks: the user is 3 clicks away from the required resource). https://en.wikipedia.org/wiki/Three-click_rule. A 
good example is the CKAN platform: http://www.ckan.org 

First-time as well as experienced users should be able to consult the full list of data providers data providers 
making resources available via the GCI (a real implemented example is available at this link: 
http://catalog.data.gov/dataset#sec-res_format). The list of data providers should be in a format understandable by 
the user, reporting their original name and website. Each data provider should provide a brief description of the 
type of datasets brokered in the GCI. 

The official access to the GEOSS Portal should welcome the user with a full screen map of the world and a first 
“Spatial ”  search capability. This would be the first step, before being able to refine the search with multiple 
criteria. All data, every resource or document has a spatial dimension. A real implemented example is available 
at this link: http://beta.openaerialmap.org/#/ 

The spatial search should be either by location (e.g. country, city) or by selecting the Area of Interest with a 
dynamic Bounding Box or by defining latitude and longitude coordinates. 

4.2.1 Multi-criteria search 

Through the GEOSS Portal the user should be able to perform multi-criteria searches, in order to create a query 
of GEOSS resources and the user should be able to discover the exact type of resources in few clicks. 

The multi-criteria searches should be answering the following questions:  
• WHERE (Spatial information) e.g. Tigray region  
• WHEN (Period of time) e.g. October 2015  

• WHAT (Thematic- Keywords) e.g NDVI, Rainfall estimates, (The thematic search should be 
performed using multiple thematic keywords: Rainfall estimate & agriculture)  
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• WHO (Source: data provider) e.g MODIS/Landsat/SPOT etc. 
• HOW (Type - Format of the data): WMS, KML, Imagery, Shp, document, etc. 
• Downloadable/Accessible: YES/NO 
• Openness: GEOSS DataCORE (or equivalent open data licenses) or not. 
• Quality 
• Sensor 
• Popularity 

The importance of the multi-criteria search is to allow the user to quickly and accurately retrieve the 
data/resources he/she is looking for. The multi-criteria search should be active by selecting all needed criteria 
(AND/AND) or by selecting some of the required criteria AND/OR capabilities. 

4.2.2 Incremental search 

Users may search with very general keywords which return thousands of outputs almost impossible to go 
through. Hence it is very critical to be able to refine and filter search results by progressive filtering or sorting, 
by using additional spatial, thematic,  source, temporal, format, downloadable or not, parameters.    
(Real implemented example: https://data.hdx.rwlabs.org/dataset?sort=metadata_modified+desc) 

  

The relevance of the output search should provide the user with the closest match of data/resources requested in 
the search criteria, not with 1,000 results comprising all possible related searches. This implies that the metadata 
that characterizes each data/resource within the GCI is properly, precisely described with meaningful keywords. 
The output of the search should be presented with the possibility to use efficient  ranking mechanisms on the 
output results by quality of data, sensor, update dates, and popularity. The popularity should be ranked by the 
number of views, with a dynamic graph icon within a given time (e.g. month) from overall users  
as well by the number of stars assigned by the user to the datasets.  

4.2.3 Informative and efficient search output 

The output search results should be presented with an intuitive summary of the key metadata fields, , with an 
icon/thumbnail/format symbol for each research output item, to enable the user to quickly assess if the output is 
relevant to his/her needs, with the possibility to have an overview of the results by exploring individual results 
outputs. The format in which data are available should be symbolized using intuitive icons: e.g 

 

  

Figure 9. Left: Example of output search. Right: Example of key metadata fields 

A real implemented example is available at this link: http://beta.openaerialmap.org/#/ 

Tools that are best suited for searching image data (e.g. satellite) are different than the tools that work well for 
other types of data, this should be considered when designing the search capabilities. The USGS GloVis tool is 
a good example of a specialized image search tool that uses a largely visual approach.  
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The key metadata fields presented in the summary should be easily readable, including for each type of 
resource: 

Table 3. Essential metadata fields for the different types of GCI resources 

Essential metadata fields 
Satellite 
Imagery 

GIS file 
In situ 

data 

Web services  
(e.g WMS, WFS, 

WCS, KML) 
Document Link 

Date        
Type:       
Resolution       
Sensor       
Data Provider       
Author       
Year of collection/ publication       
Format for download/access       
Size of download       
Download* button/ Access Link       

*The download should include a text file of the metadata, in the form of XML or PDF, or txt, so that the user by 
downloading the required resource on his/her desktop, will always be able to reference the source of the data 

4.2.4 Storing previous searches 

Another search capability that the GEOSS Portal should provide is the possibility for the user to log in and store 
previous and personal searches and preferences in terms of data/resources characteristics (Sensor, date, 
thematic..etc.) . Once the user is logged in, should be able to easily have access to his favorite searches; this will 
surely facilitate the users who are accessing the GCI often to search for the same datasets and resources 
periodically. 

4.2.5 RSS Feeds 

The possibility to use RSS feeds alert the user about new data/resources available through the GCI 
infrastructure is another critical functionality that should be included. With an RSS feed, the GEOSS Common 
Infrastructure would push relevant information of interest to the user, increasing its use and value for real-time 
decision making. One example of deploying the RSS feed is when a new data provider is available in GCI, the 
user would then be alerted on the type of new data/resources discoverable and potentially accessible. Another 
example is when new data are available from a given data provider that have been previously searched and 
requested by the user, they would be informed of the new data. 

4.3 Data accessibility 

Within the GEOSS Common Infrastructure, we can categorize two types of resources:  
• Total open and free data,  
• Commercial data, or data with limited use (e.g. Space Charter) 

For both of the above mentioned categories the user should be able to identify and visually assess the spatial 
extent/footprint to which the data/resource is referring and the relevant metadata. In the case of commercial data 
or data with licensing restrictions, the user should be able to access the full metadata and access modalities by 
clicking on the access link that would bring him to the data provider webpage (company webpage).  

The same conditions would apply to the data with limitations, for example, satellite imagery provided in the 
framework of the International Space Charter response; critical additional information required by the user are: 
who is the value-added agency? From whom will the user be able to receive analyzed products?  
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Under the category of open and free data, once data and resources have been searched and identified, the user 
should be able to access them, either by direct download or by accessing the direct download/accessible link 
of the data provider.  

Before downloading, the user should have an understanding of the format in which the data is available and in 
case of multiple data formats, be able to choose the needed format e.g  

The direct download will allow the user to download directly to his machine the identified resource (e.g. FTP 
or download of zipped shapefile, zipped Georeferenced imagery, research document.doc, etc…) 

 

Figure 10 Example of direct download button 

The direct link  will allow the user to openly access the resources and be able to utilize them for their 
needs/applications. This specifically refers to the web services data formats like WMS WFS, WCS KML: e.g. 
http://preview.grid.unep.ch:8080/geoserver/gwc/service/wms?  

One other aspect to consider under data accessibility is the Helper Application. The Helper Application is 
intended to provide end-user with a link to a selected application in order to consume a given dataset available 
on the GEO Portal. This link is imbedded into ISO 19119 metadata records and is promoted as an « Helper 
Application » action button for a fast and easy access . Let’s take a simple use case. A data provider is releasing 
a layer or a set of layers as Web Map Service. The data provider also release a WebGIS application that gather 
those layers for supporting spatial analysis toward decision making. To support dissemination of his layers 
toward the community and following GEOSS recommendation on interoperability, the data providers also 
create metadata records for each layers or group of layers. In the GEO framework these layers are consequently 
available on the GEO DAB and GEO Portal. This is where Helper Application can play an interesting role. 
Helper application will be the missing link between a granule layer that can be discovered in the GEO Portal 
and a dedicated application developed by the data provider that he consider to be the most suitable application 
to consume his data layers. 

Community developing Web Processing Service can also benefit from this approach as most of the time WPS 
are associated to a given application. Having such « Helper Application » action button associated with WPS 
metadata records is definitely a plus. 
A « Helper Application » use case has been developed described and discussed within the framework of 
GEOSS AIP-5.   
http://www.ogcnetwork.net/pub/ogcnetwork/GEOSS/AIP5/documents/AIP5Docs/Technical/GCIResearch/GEOSS-AIP-5-
GCIResearch-ER.pdf  

Such Helper Application mechanism can be tested in the GEO Energy Community Catalog: 
http://geocatalog.webservice-energy.org 

The Atlas PACA category of the catalog makes use of such Helper Application to guide the end-user to the 
WebGIS client that gather all (86 layers) data into a single access point.  
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Figure 11.Helper Application ready action button associated with ISO 19139 Metadata  
in the GEO Energy CSW catalog 

 

Figure 12. Helper Application WebGIS client associated to the above listed layers  
(86 layers available into the dedicated application) accessible after clicking the « Helper Application » action button. 

 
 



 

19 | P a g e 

 

 

Figure 13. « Helper Application » action button associated with a WPS ISO 19139 metadata record: 

4.4 Single Sign On (SSO):  

Some of the data providers brokered within the GEOSS Common Infrastructure require user credentials to 
allow access to their data sets. The GEOSS Common Infrastructure should allow the user to perform a single 
“sign on” to the GEOSS Portal, and be able to access the required resources without having to perform the “sign 
on” step in all the various different data repositories. By signing in once to the GEOSS Portal, the user would 
have to agree that data providers can access his/her user profile.   

The required information for the “single sign on” registration is:  
• Name  
• Surname 
• Title 
• Company/organization: UN, NGO, International Organization, Private sector, National Agency 
• User type: Manager, GIS specialist, journalist, scientist-researcher, student, developer, citizen 
• Contact Information: email, phone, Linkedin. 

4.5 Data visualization  

Raw data can be challenging to understand in their natural form. Adding effective visualization is a crucial 
element for the users, to support them in their quicker understanding and analysis, as well as helping them to 
unveil and observe interesting patterns.  

The GEOSS Portal is the entry point for a user to query and access the resources of the GEOSS Common 
Infrastructure, therefore the visualization extent in the web browser should be made full screen, to allow the 
user to have an easy, user friendly experience in localizing and visualizing datasets and resources.  

For each searched resource, the interface should allow the user to assess/visualize the spatial extent of the 
selected dataset, preview the summary metadata, as well as accessing standard visualization tools like: zoom in 
and out , query, pan, legend (if pertinent),and in the case of a table or document, a preview.  
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4.6 Online tools (Applications) 

4.6.1 Mash Ups 

The GEOSS Common Infrastructure application interface, opening in a separate window, should allow the user 
to select content from more than one source, , create easy, fast integration of multiple layers – a so-called 
“mash-up” (single new service displayed in a single graphical interface).  

The mash-up has the scope to combine and integrate data that, when combined together, would provide better 
information for decision making than the raw data alone. This will be possible for all the interoperable data 
served as web services. The users should have the capacity to print the mash-up in image format, by 
maintaining the reference to the selected data and their respective metadata. 

Non spatial data (report, research studies), should be referring to the location of their content (e.g. study about 
deforestation in Madagascar, city xyz) and visualize their relative spatial element  into the initial world map as 
well as additional visualization capabilities could be included: statistical graphics, plots, information graphics 
and tables. Note: The Resource Provider is responsible for its own metadata, including the resource geo-
localisation 

4.6.2 Advanced web applications 

The data visualization of the GEOSS Common Infrastructure should consider the development of dynamic 
graphic capabilities, simple statistics, creation of dynamic operation dashboards, integrating tabular and spatial 
components using the variety of commercial or open-source tools available 
(http://thenextweb.com/dd/2015/04/21/the-14-best-data-visualization-tools/#gref).  

Beside machine-to-machine interface applications possible via Application Program Interfaces (APIs), the GEO 
Common Infrastructure should host additional spatial web applications that would drive the user to best explore 
data, resources, their comparisons, or their temporal development. Through web applications the GCI can offer 
the user additional functions and capabilities to allow to  manipulate and analyze data. 

Examples of those applications can be: temporal comparison of a given event in the same area at different 
times, applicable for maps/imagery, as well for time series in situ collected datasets (e..g swipe type of 
applications, time series evolution of spatial related phenomenon). For real implemented examples see links: 
Nepal Earthquake story map; Atlas for a changing planet; Flooding in Europe. 

Applications make it possible to visualize temporal-based graphics, with time series datasets as a dynamic 
diagram, for example ocean temperature at 10 different points in time looking at the progress/monitor of a 
specific SDG indicator within a given area.  

Subject to the coming commercial sector strategy engagement: the GEOSS Portal could additionally include a 
section called “Market Place”, where a number of web and desktop GIS and data visualization tools can be 
listed, ranging from proprietary to open source software solutions. This could serve those users who might not 
be fully aware of the range of tools available and could benefit those using desktop versus web-based 
applications. 

The web applications should also leverage a variety of free-open source APIs made available by the major GIS/ 
data companies, e.g: 

• Esri APIs http://www.esri.com/news/arcwatch/1009/create-and-deploy.html 
• https://www.mapbox.com/developers/api/ 
• (http://thenextweb.com/dd/2015/04/21/the-14-best-data-visualization-tools/#gref). 
• Google earth engine APIs https://developers.google.com/earth-engine/#api 
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4.7 Data quality  

The quality of data accessible through GCI is essential for users to build trust in GCI, to enhance usage over 
time  and to be able to influence decision making, through access to quality and authoritative datasets.. 

The quality assurance of data accessed in GCI, whether past or future, is mainly left to data providers 
to guarantee. GEO helps data providers with methodologies and best practices on data quality control through 
GEO’s Data Management Principles Implementation Guidelines.  

From the users' point of view, there are some approaches that GCI can take to improve data quality in the sense 
of provider and user interaction. 

1. The GCI technical team should establish an automatic control mechanism, as well as periodic meetings 
among focal points of data providers to revise/agree upon the data and quality standards of resources shared.  

2. GCI should provide mechanisms for proper documentation and displaying of data quality assessment/control 
methods and results. 

3. GCI should provide mechanisms (repositories and search tools) by which data users can provide feedback to 
other data users on the practical usability of datasets. The mechanisms should allow association of user 
feedback with producer metadata for more complete assessment of fitness-for-purpose. 

4. GCI should enable the provision of refereed standardized feedback from data users to data providers, and 
posting of these comments for the benefit of other users (e.g. data providers when registering data include email 
address). GEO provides a form to data users, including data quality elements and metrics for data quality that 
they can fill out and send back to providers.  
(http://www.earthobservations.org/documents/dsp/GEOSS_Data_Quality_Guidelines.pdf) 

4.8 Monitoring Tools  

In order to provide access to the user to a reliable Portal and infrastructure and qualitative datasets, there should 
be a periodic automatic mechanism to verify and validate the functional links pointing to the data resources and 
produce a report of all active and functional/accessible datasets as well as broken links and resources brokered 
within the Infrastructure. This tool can allow the GCI technical community to intervene proactively and in a 
timely way to correct the non-functional resources.  

4.9 User feedback  

4.9.1 User data request interface 

In the case that the user is not able to find the data he/she is looking for, the user should be able to go to the 
“DATA Request Button” and specify the needed resources by filling a predefined form. A data request button 
as well as a predefined web form should be designed and implemented in the GEOSS Portal. This functionality 
should be implemented within the user help desk requirement.  

The form will be seen by all the data providers and the response to the user should be met within the agreed 
time.  

The importance to capture the cases in which the user is not able to find his needed data and resources will 
allow the GEOSS Common Infrastructure technical community to focus on:  

• Expanding the type of data resources brokered through the infrastructure 
• Improving data discoverability and accessibility issues.  
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In order to best understand the usage of the GEOSS Common Infrastructure within the overall GEO users, it 
would be essential to capture users’ details and Portal access statistics (e.g. IP address, type of searched data, 
keywords, etc.). This would provide a broad overview of the type of the users accessing the GCI, the type of 
research and whether the data search was successful.  

4.9.2 GCI user experience 

The overall user experience in accessing the GCI should be captured and documented both in terms of 
functionalities as well as pertinence of the data searched and accessed. 

• Able to search the data: Yes-No 
• If no, why? 
• Able to access the data: Yes-No 
• If no, why? 
• Data useful for your scope of work: Yes-No 
• If not, why? 
• Does the data fit your needs: from 1 star to 5 stars (1 minimum - 5 maximum) (Tripadvisor for data) 

This information would be used by the GEO Secretariat to assess the user’s overall experience, capture the level 
of satisfaction in terms of functionality of the platform and if the content is pertinent to needs. 

4.9.3 User Advocacy Campaign 

Before being able to access the GEOSS Common Infrastructure, a potential user should be aware of the 
existence of this tool. Once the overall functionalities of the GCI are meeting performing requirements, the 
GEO Secretariat and/or GEO Community should design a user advocacy campaign, to reach all those potential 
users who could highly benefit from the GCI services. The GCI user advocacy campaign should be 
complemented by real world examples of the applications built using the GCI resources. Additionally, the user 
should be able to use it without any prior specific technical training; therefore the GEOSS Portal, should 
respond to requirements of logic and intuitive graphical look and usage. 

4.10 GCI additional requirements 

4.10.1 New data providers registration and brokering procedure 

GEO Secretariat is the entry focal point for all engagement in GEO for new data providers. 

GEO Secretariat will engage with all the new data providers to guide them on the various steps to ensure a 
successful dialogue and technical interoperability. 

In principle, all the systems will be registered in the Service Registry by a fixed-form in order to refer to all 
GEOSS resources, like the yellow pages. The following information will be collected and registered:  

• Provider name (system or service name – e.g. WMO Information System (WIS)) 
• Short description (objectives and goals) 
• GEO affiliation (Member, PO, Observer and responsible organization) or Non GEO with responsible 

organization  
• Technical focal point (name, e-mail, tel/fax, address) 
• Description on the type of data/service, formats, etc. 
• Data availability (Data-CORE compatible or criterion or restrictions if available) 
• Societal Benefit Areas (if applicable) 
• Service end point (machine-to-machine, URL, FTP, etc.) – for brokering, checking status and acquiring 

resource numbers 
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• Further technical options can be provided but are not mandatory (e.g., Standards using the system such 
as OGC/WXS, Best Practices and Knowledge of Earth Observations) 

 

 
* The Process of the Registration will be validated by the GEO Secretariat staff together with the technical 
point of contact when the GEO DAB brokering procedures have been fully implemented and the Data 
provider is ready to go under production in the GCI.  

**The process of brokering of the new data provider will be:  
• Identification- discussion with  data provider 
• Identification of standards of the data provider 
• Testing of interoperability standards: in case of already existing adopted standards 
• Setup of Test Instance  
• Production 

Figure 14. Registration process 

A user-friendly and simple web interface, should be developed (no technical jargon), to be consulted through 
the GEOSS portal. The registration entry point will be in the GEOSS Portal. New data providers can register 
themselves and the GEO Secretariat will check and approve. In some cases data providers may have difficulties 
registering themselves, and the GEO Secretariat can provide support. All information registered in the registry 
can be accessible to everyone. The type of resources provided should be understandable, as well as the number 
of datasets available through that provider. 

Real implemented examples are available at this link: https://data.hdx.rwlabs.org/organization 

After the Registration process is done, in order to develop further capabilities of discovering and accessing data 
and services, the process of developing a brokering agreement with new data providers is coordinated by the 
GEO Secretariat in close interaction with the GEODAB Team, CNR. This involves identification of the data 
provider, initial discussion and agreement of establishing brokering procedures; and technical work from the 
CNR team to be able to broker the datasets and make them accessible and discoverable in the GEOSS Portal. 

After a given data provider has been brokered, quality control procedures should be established to verify that 
metadata are exhaustive for the data available..  

Some data providers do not make the totality of data accessible through the GEOSS Portal. It will be necessary 
to indicate to the users which data are accessible and which are not. E.g selecting ArcGIS Online as a data 

0. New Data Provider

GEo Secretariat establish connection 
- exchange and Identify EO data and 
resources of interest to the GEO 
Community., 

GEO Secretariat establish connection 
with the Technical Point of Contact 
(TPoC)  of the New Data provider.

GEO Secretariat will guide the New 
data provider to 2 sequential 
/parallel steps: 

2. GEODAB - Brokering

GEO Secretariat will guide the 
technical Point of Contact of the 
new data provider to register to  
the simple  web interface*.

1. CSR - Component 
&  Service Registry 

The technical brokering steps 
between the new data provider 
and the GEO DAB will be 
undertaken by the CNR team in 
coordination with GEO 
Secretariat. **
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provider the result in the output search list 2,199 items, between websites/documents and datasets. In the actual 
ArcGIS Online platform, the number of publicly available datasets is 9,758 results corresponding to the 
“Global” Keyword. 

 

Figure 15. ArcGIS publically available datasets    

4.10.2 GCI Statistics requirements 

In order to access the GCI service, the user should log in through a simple process described above. Through 
this user login in, the statistics related to the identity of the user would be recognized. 

Statistics should capture information on:  
• Who is the user accessing the GEOSS Portal? 
• Who is the user harvesting the GCI resources (machine-to-machine)? 
• How many times has the user accessed the GEOSS Portal in a given time period (day, week, month, 

year)? 
• What is the user looking for (keywords)? Was their search successful? What is the number of access by 

dataset  (e.g how many times did they access a given Landsat?) 
• More detailed statistics regarding how do datasets requests perform on the GEOSS Portal would 

support data providers efforts. 
• Statistics from Data providers 
• How many data are accessible by each data provider? 
• How many new data are available for certain time periods and frequencies? 

The statistics should be presented in simple, understandable formats. 

Real examples available in this link: https://www.data.gov/metric/federalagency/dataset-published-per-month 

4.10.3 GCI technical documentation  

GCI should have a space in Github https://github.com/to store codes of the various components where actual 
and future developers and technical contributors would be able to access technical documentation of the GCI.   

4.10.4 GCI tutorials  

GCI should also have tutorials that explain:  
• how to register resources,  
• how to use GCI resources,  
• how to use GEO DAB APIs,  
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• how to use the GEOSS portal, etc… 

4.10.5 GCI sustainability 
The overall GCI components should be preferably implemented using Open source solutions, to ensure 
long term operational sustainability and the possibility for future teams in GEO to access and maintain 
what previously created.  
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5 ANNEX I 

5.1 The GEOSS Portal User Assessment Report 

The GEOSS Portal User Assessment Report focused on:  
• Entry questions: to determine the end user, their interest, their technical capacity and their usage of the 

GEOSS Portal.  
• Operational questions: to determine the user experience regarding the GEOSS Portal overall 

organization and content, its navigation capabilities and its functionalities. 
• Overall Impressions: to determine the user’s impressions and if they plan to use the GEOSS portal 

again within their work.  

Below some key findings:  
• The total sample size counts 27 users. Of the users who took part in this exercise, 45% classified them-

selves as scientists/researchers with a strong software development background and experience.   
• 80% of them were associated with the GEO Community of Practice and more specifically in the 

Disasters, Weather, Water, Climate and Biodiversity areas. 
• 90% of the users had a clear idea on how to conduct a search and 70% found the information they were 

looking for. (Question n. 7 “ Was it clear how to conduct a search on the GEOSS Portal?” 
• Question n. 19 “ Have you accessed any data?” 23 out of 27 responded NO. 
• Question n. 24 “Would you return to this Portal site again? “ 100% answered YES. 

Two questions focus on improvements that the users would suggest to improve the Portal: 

• Question n. 18: Is there any visualization of data that might help you better understand what can be derived 
from the Portal? Please describe. 

Preview diagrams of the time series data sets 

The results of GEO Plenaries 
Sample data!! 
One row of data says more than a hundred words 

The maps 
Yes, show the temporal coverage of the data, if time series of data are requested. 
Yes, zooming in gives you a pixelised image, use better high resolution background data, team up with Google, 
this is allowed 

Comparative maps, comparing environmental phenomena between regions and displaying trends 

• Question n. 24: What suggestions would you make to improve the Portal? 
We can provide data from our country 
There are a lot of search results come out. If the Portal automatically changes order or we could request different 
orders by users? 

Integration of all data 
- search field should also read to Vietnam + DEM or Vietnam + Forestry or Vietnam + Landsat 
- date search no search per year possible 
- SRTM not showing up with Country search 
When navigating back to the previous pages (via the back button in the browser) often errors did occur. 
More sophisticated ways to define "AND" and "OR" conjunctions of search criteria 
Information about portal access: frequency, user access number od downloads 
- information about data datation 
Ranking results after quality (c.f. google) 
Removal (or making grey) broken data links 

User friendly 



 

27 | P a g e 

 

Search using aims of use; tools search (open soft, data format conversion tools) 
Try not to compete with better (commercial) search engines, such as Google, but team up with them or use their 
services. Forget the politics, because your end-users are not interested in political justification. Don't let it 
"explode" as more datasets come in, and nobody is responsible for broken links. Build trust, if a user cannot find 
what he is looking for 2 or 3 times he will not use the portal anymore. 
- search for a location should be more google like 
- possibility to download just parts of data sets 
- access to the processing SW 

A simple, easily accessible and quick to read notice on what the portal can offer and what not (yet) 

5.2 The GEO-XII_06_Sixth & Summative Evaluation of GEOSS Implementation 

This section refers to the recommendations made by the Monitoring and Evaluation Working Group available in 
the document GEO-XII_06_Sixth & Summative Evaluation of GEOSS Implementation.pdf and represents a significant 
list of general recommendations for GCI improvement.  

Key Findings and Recommendations: 

• Key Finding # 8: The GEOSS Common Infrastructure (GCI) has greatly advanced Earth observation data 
interoperability; however, user expectations regarding data discoverability, access and quality assurance 
have not been met.  

• Key Finding # 9: GEO has not fully achieved a “user-driven GEOSS” because users have not been 
adequately incorporated into the entire observation-to-information value cycle. The current user landscape 
includes: (1) the science community as the main user; (2) governmental/international organizations and (3) 
the non-profit private sector as moderate users; (4) the commercial sector as marginal users; and (5) 
laymen/citizens as non-users. 

Recommendations  

• #1: GEO should define GEOSS users, restructure SBAs to better reflect user domains, and communicate to 
users the benefits of GEOSS through specific use-cases.  

• #5: Access to the GEOSS Common Infrastructure (GCI) should be more user-friendly, and data discovery 
and accessibility should be improved, using successful AIPs as models 

• #6: GEO should develop a procedure for data quality control and quality assurance (e.g., by disseminating 
best practices) and promoting standards with potential data providers. 

 
4. GEOSS Cross Cutting Activities 
 
4.1 Architecture and Data Management 
 
Regarding data sharing: 
The societal benefits of Earth observations cannot be achieved without data sharing. The following are GEOSS 
data sharing principles:  
• There will be full and open exchange of data, metadata, and products shared within GEOSS, recognizing 
relevant international instruments and national policies and legislation.  
• All shared data, metadata, and products will be made available with minimum time delay and at minimum 
cost.  
• All shared data, metadata, and products free of charge or no more than cost of reproduction will be encouraged 
for research and education.  
• Use of data or products does not necessarily imply agreement with or endorsement of the purpose behind the 
gathering of such data.” –  

GEOSS 10-Year Implementation Plan 
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Regarding data availability, data access and interoperability: 
 
“The success of GEOSS will depend on data and information providers accepting and implementing a set of 
interoperability arrangements, including technical specifications for collecting, processing, storing, and 
disseminating shared data, metadata, and products.” 
 • GEOSS interoperability will be based on non-proprietary standards, with preference to formal international 
standards.  
• Interoperability will be focused on interfaces, defining only how system components interface with each other 
and thereby minimizing any impact on affected systems other than where such affected systems have interfaces 
to the shared architecture. 
 • For those observations and products contributed and shared, GEOSS implementation will facilitate their 
recording and storage in clearly defined formats, with metadata and quality indications to enable search, 
retrieval, and archiving as accessible data sets. 
 • GEO will establish, within 2 years, a process for reaching, maintaining, and upgrading GEOSS 
interoperability arrangements, informed by ongoing dialogue with major international programs and consortia.  
• For the most commonly used open standard interfaces, the GEOSS process will advocate some 
implementations to have no restrictions on being modified freely, commonly known as "open source" software. 
 • To enable implementation of the GEOSS architecture, GEOSS will draw on existing Spatial Data 
Infrastructure (SDI) components as institutional and technical precedents in areas such as geodetic reference 
frames, common geographic data, and standard protocols.  
• GEO Members and Participating Organizations and their contributions will be catalogued in a publicly 
accessible, network-distributed clearinghouse maintained collectively under GEOSS. The catalogue will itself 
be subject to GEOSS interoperability specifications, including the standard search service and geospatial 
services. – GEOSS 10-Year Implementation Plan “Before 2015, GEO aims to: Achieve sustained operation, 
continuity and interoperability of existing and new systems that provide essential environmental observations 
and information, including the GEOSS Common Infrastructure (GCI) that facilitates access to, and use of, these 
observations and information.” – GEOSS Strategic Targets 
 
4.1.1 Key Findings from Previous Evaluations 
 1.5 GEOSS implementation has created a path to enable full and open data sharing and lowered discussion 
barriers. 
 1.6 GEOSS implementation has resulted in positive outcomes for the Earth observation community, such as 
Data Sharing Principles. 
 1.9 Stakeholders perceive that architecture developed by GEO does not yet meet their needs for data, 
information and tools.  
 2.1 There is no clear evidence that the ADM Strategic Targets will be met by 2015  
 2.2 The User Interface is difficult to use because it does not follow good human factors engineering practices. 
 2.3 Although the implementation of the GCI provides a standard infrastructure and platform, there is not a 
uniform, consistent way that data are registered, stored and accessed. 
 2.5 Technology employed by GEOSS is not current.  
 2.6 Data may exist, but it is difficult to find.  
2.10 Commercial and intellectual property rights are perceived as a barrier to publishing data in GEOSS.  
4.4 Data must be made more accessible over the GEOSS Portal. Today it is difficult and time consuming to 
locate data and information.  
4.5 There is not a clear understanding of the difference between the GEOSS Portal and the GCI. 
 5.10 User experiences with accessing data from the GEOSS Portal are diverse. In the web survey, as many 
users describe their experience as “Good” as say it is “Poor” to “Very Poor”. In the survey, the Climate SBA 
reports more negative experiences than Water or Weather. 
 
4.1.2 Evidence from Current Evaluation 
Data Availability, Data Access and Interoperability Several Information Technology (IT) components have 
been deployed and interconnected by GEO experts to constitute the main IT architecture of the GEOSS 
information system, referred to as the GEOSS Common Infrastructure (GCI). The heart of the system, the 
GEOSS Discoverability and Access Broker (DAB), is generally described as a success of GEOSS in terms of 
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enabling interoperability (i.e., the ability of a system to communicate and exchange data using open standards 
and specified formats between systems). The extent to which retrieval of exchanged data for specific 
applications is user friendly will depend on the structure of the specific systems in question. A recurrent and 
clear finding from the interviews is that the GCI is not user-friendly and does not provide effective 
discoverability and access to quality data. Despite a vast number of data and information resources that an 
average user should be able to discover, only highly specialized users are able to find their way through the 
GEOSS Portal. As in the 4th Evaluation, it appears that the general user does not possess a clear understanding 
of the differences between the GCI and its components. Therefore, it should be made clear that several key 
informants had difficulties distinguishing the different components of the GCI, and as a result, it is difficult to 
judge which parts of the GCI were criticized. The inclusion of the DAB has resulted in a significant expansion 
of available information sources, including the GEOSS Data-CORE (free, full and open resources). In 
December 2014, the number of GEOSS Data-CORE open resources (data, products and services) that could be 
discovered using the GEOSS Discovery and Access Broker exceeded 1,200,000 for data sets and 51,000,000 for 
individuals records. The foundation of this success was a new approach to interoperability and continuous 
development of the GEO data policy. One interviewee indicated, however, that progress must be made to 
increase awareness of GEO and GEOSS by data providers. There is still no consensus on the objective of the 
GEOSS data infrastructure. On one hand, some interviewees claim that GEOSS should deliver products and 
services, and that GEOSS users are not interested in basic Earth observation data. On the other hand, there are 
views that GEO should focus on the provision of the necessary observational data at different scales to address 
important issues within the different SBAs. 
The development and maintenance of a GEOSS data infrastructure are perceived as very ambitious efforts 
requiring sustainable resources. There are some worries that the present operators may not continue beyond a 
certain period. Finally, several interviewees mentioned the challenge of ensuring and promoting data quality. 
Presently, quality assurance of data is left to the data provider, thus, there is no guarantee that this is performed 
consistently, or at all, within GEOSS. Of the 80 survey responses received regarding use of the GEOSS Portal, 
52% said they “Rarely” or “Never” use the Portal, while 15% claimed to be familiar or very familiar with its 
use. 39% believe that the extent to which the GEOSS Portal has created new users of Earth observations is 
“Fair” to “Good”, but 30% are “Unsure”. To questions related to data availability, accessibility and efficiency, 
the majority identified “Fair”, “Good” or “Very Good” progress, while only around 20 % indicated “Poor” or 
“Very Poor” progress. However, the fraction indicating “Poor” or “Very Poor” progress was largest for the 
specific question related to the comprehensiveness of the data available (see Figure 4).  
According to survey respondents, the data most sought online are related to climate (20%) and biodiversity 
(18%), followed by disasters and water (both 14%). Importantly, as many as 64% said that the GEOSS Portal is 
not their preferred means of searching for Earth observations data (Figure 4).  
Among the preferred sources are freely available Internet search engines, direct data providers, and other 
servers or portals. Survey respondents were also asked how the GEOSS Portal can be improved. The 
suggestions include :  
 
• More direct access to data; complete metadata; more access to free, processed imagery; access to real primary 
data; free data and available Very High Resolution data; less global and scientific products and more products 
and services tailored and down-scaled for real users; more social services;  
• More links to additional information; better inclusion of community portals; dedicated links to FP7 research 
projects; a clearer link between various brokers and the GEOSS Portal; 
 • Reduce intermediate stops; get rid of redundant and outdated data; systematic verification and validation of 
each dataset; better overview of data and more search and compilation functions; aligning dataset descriptions 
with the most recognized standards;  
• More interactive, more modern interface; powerful free-text search (as search engines); making joint ventures 
with commercial entities; one-stop access trying to address requests coming at least from one of the main 
category of users; ability to retrieve/download data directly via a basket and checkout approach, as used by 
internet shopping sites;  
• GEOSS portal should better rely on existing portals and provide opportunities to integrate the existing data 
sources; and  
• Better coordination and liaison with the resources of Participating Organizations in order to address gaps and 
avoid unnecessary duplication. 
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