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Abstract

In 1992, Agenda 21, the result of the United Nations Conference on Environment and Development (UNCED) in Rio de Janeiro, called for additional environmental data to be collected at many different scales, including global.  The Global Map project is a direct result of this call, and is a globally consistent dataset including transportation, population, political boundaries, elevation, land cover, land use, and vegetation.  With this and other datasets becoming more readily available, a question about who uses these data and for what purposes becomes relevant.  To this end, information provided by users downloading data from sites such as UNEP/GRID, the EROS Data Center, and Global Map, will be collected and analyzed to evaluate the relationships between the users (user's' space), their study site (application space), and the actual web server's location (provider's space).  It is expected that there will be a strong positive relationship between a user and the study site, in other words, "all data are local."

Background

Global scale datasets have a long and varied history, going as far back as the late 1800s when Albrecht Penck first proposed the International Map of the World (IMW) at the Fifth International Geographical Congress (Department of Economic and Social Affairs 1975; Martin and James 1993; Winchester 1995).  The IMW project had a tumultuous life, including two world wars, and was eventually officially terminated in 1986 by the United Nations.  At that time, the IMW was the only effort that relied on data (or map) contributions from different countries to create the final product.  The Global Map project has reactivated this methodology, and with the support of the technology available today, stands a much better chance of succeeding where the IMW failed.  Much of the recent Global Map activity was initially spurred by the call for data from UNCED, the United Nations Conference on Environment and Development held in Rio de Janeiro in 1992 to promote the importance of sustainable development (United Nations 1992).  Agenda 21, the document resulting from this meeting, in Chapter 40, calls for new data to augment previously existing data:

40.2  While considerable data already exist, as the various sectoral chapters of Agenda 21 indicate, more and different types of data need to be collected, at the local, provincial, national and international levels, indicating the status and trends of the planet's ecosystem, natural resources, pollution and socio-economic variables.  The gap in the availability, quality, coherence, standardization and accessibility of data between the developed and the developing world has been increasing, seriously impairing the capacities of countries to make informed decisions concerning environment and development (United Nations 1992).

After UNCED, the Geographical Survey Institute of Japan, as a response specifically to Chapter 40, “Information for decision-making,” of Agenda 21 (United Nations 1992), began forming the idea of the Global Map Project, which officially began with the first meeting of the International Steering Committee for Global Mapping (ISCGM) in 1996 (Secretariat of International Steering Committee for Global Mapping 1996).  Since that first meeting, Versions 0 and 1.0 of Global Map have been released, over 90 countries have participated in the project, and plans for updating Version 1.0 have begun.

The original Global Map Version 0 consists of transportation networks, populated places, political boundaries, elevation, land cover, land use, and vegetation.  The transportation networks, population centers, and political boundaries were from the Vector Map Level 0 dataset created by the U.S. National Imagery and Mapping Agency (NIMA).  The elevation data were from the GTOPO30 dataset created by the U.S. Geological Survey (USGS) with cooperation from the U.S. National Aeronautics and Space Administration (NASA), the United Nations Environment Programme/Global Resource Information Database (UNEP/GRID), the U.S. Agency for International Development (USAID), the Instituto Nacional de Estadictica Geografica e Informatica (INEGI) of Mexico, the Geographical Survey Institute (GSI) of Japan, the Scientific Committee on Antarctic Research (SCAR), and the New Zealand Manaaki Whenua Landcare Research Ltd. (Verdin and Jenson 1996; Secretariat of International Steering Committee for Global Mapping 1998; Secretariat of International Steering Committee for Global Mapping 1998).  The IGBP DISCover land cover dataset is the source for the land cover layer within Global Map.  The vegetation and land use layers were derived from classification systems applied to the Global Land Cover Characteristics (GLCC) dataset compiled from monthly AVHRR NDVI composites.  These data (Version 0 of Global Map) were then distributed to the participating countries for them to update and/or replace with data provided by their respective national mapping agencies.

The Global Map Version 1.0 consists of data contributed or updated by each of the participating countries and includes transportation networks, political boundaries, drainage networks, population centers, elevation, vegetation, land cover, and land use.  The main difference between Version 0 and Version 1.0 is that the data contributed by the countries are either updated versions of the original data sent to the national mapping agencies or national level data sets created and maintained by the respective countries and submitted to the Global Map project.  These data are available over the Internet from the Secretariat for the International Steering Committee for Global Mapping housed within the Geographical Survey Institute of Japan.

As the ten-year anniversary of the original UNCED meeting is now upon us and a new meeting (the World Summit on Sustainable Development (WSSD)) has already concluded, it is important to determine whether or not the call for additional data, including global scale datasets, in Agenda 21 has been effective.  As part of the review and analysis process in determining whether or not Agenda 21 has made any impacts, an analysis of whether or not there has been an increase in data available and whether or not these data are serving the needs of the users becomes quite relevant.  Fundamental questions are:  Who is using the global scale data sets?  What are their data needs at the global level?  Are these needs being met?

Particularly relevant to this analysis is the information collected from users downloading data from various data provider websites.  Typically, data providers ask users to fill out a brief questionnaire, which often includes the following basic questions:  The user's location, the user's affiliation, and the application for which the data will be applied.  Additional information of interest, which most likely can be inferred from the information provided or from the data provider itself, include:  The data source location (where were the data downloaded from), the user's application area (the study area), and the scale of interest (i.e., global, continental, regional, national, state, or local).

The specific hypotheses that are tested are:

1. The location of the user affects the type of data used, the domain of the user, the application, the location of the research, and the level (scale) of interest.

2. The domain of the user affects the type of data used, the application, the location of the user, the location of the research, and the level (scale) of interest.

3. The application affects the type of data used, the location of the user, the domain of the user, the location of the research, and the level (scale) of interest.

Therefore, the work to be completed in this project includes the collection of user data from the United Nations Environment Programme (UNEP) Global Resource Information Database (GRID) sites, particularly Geneva and Arendal; the Global Map project user information from the Secretariat of the ISCGM; and the U.S. Geological Survey's EROS Data Center (EDC) GLCC data.  The EDC data set was chosen because it was included in Global Map Version 0.  The different UNEP/GRID sites were chosen because they are each located in different countries and serve more localized types of data in addition to global and regional scale data.  It is expected that the data users can be placed into categories based upon their affiliation, such as academic, government, and industry.  In addition, uses can also be categorized according to application, with the categories used based upon those used in Hadley's works on remote sensing applications (Hadley, Estes et al. 2000; Hadley 2001).  These categories are:  agriculture; air quality; economic development and conservation; emergency management; fisheries; forestry; geology; information and intelligence; land use and land cover; mapping, charting, and geodesy; marine; media, press, and education; public health; rangeland; recreation and tourism; transportation; urban and regional planning; water quality; water resources; and weather and climate.  Additional categories are added if necessary.

Once the data have been categorized, comparisons between the types of users, the applications the data are used for, and the locations of the users will be made.  The main hypothesis to be tested is that users tend to be interested in data covering their location.  One area of particular interest is how the user's space (where the user is physically located) compares with their application space (the area of the earth's surface the downloaded data covers) with the provider's space (the location of the data server).  What are the relationships between these three spaces?  One of the key issues that must be kept in mind during this analysis includes the uncertainty of data collected over the internet.  There is no system for validating the information users input before being allowed to download the data, other than not allowing blank fields.  This factor will introduce a certain amount of uncertainty to the results.

Another question of interest is whether or not potential users must register before or after locating the data they are interesting in using.  If it is before they can search, then a mechanism can be put in place to determine whether or not what they are looking for is available, which can assist a data provider in determining what data markets they are missing.  If users register after locating data but before downloading, it is more difficult to determine whether they have identified this data set as exactly meeting their needs.

Besides the uncertainty introduced by the use of the internet as a data provider, there are several other issues that must also be kept in mind during this analysis.  The results of the analysis may also be conditioned by what data are available at each site -- do United Nations sites only serve United Nations derived and created data and provide it to mostly United Nations employees?  Or do sites carry data created by a variety of data providers?  Is a site in Europe (i.e., GRID Arendal) restricted to providing data covering Europe only?  How can a data provider assess their site to determine whether or not they are providing the appropriate data for their users?  Or is their site the only one providing this type of data, and hence becomes the default because there is no other provider?  What types of data are served from different types of sites, i.e., government (USGS EDC) versus non-government (ISCGM) versus UN?  What types of discovery tools exist for locating data?  And how do distribution and data policies differ among the different types of sites?

Data

The data used for this research are the user information data sets compiled by the EROS Data Center for the Global Land Cover Characteristics data, the UNEP-GRID Arendal user requests, and the Global Map project when users register prior to downloading the data sets.  Additional data may be forthcoming from UNEP-GRID Geneva.  They have recently restructured their download website which no longer monitors users, but previously archived user registrations may be available [personal communication, Ron Witt, UNEP, May 31, 2002].  This information includes the user’s name, address, email address, telephone and fax numbers, their research interests, and the geographical area of interest.  From this information, a database was constructed by removing personal identifying information, then assigning a unique identifying code to each entry.  This enables referencing capability in case of questions regarding entry information in the future.  From the information provided by the EDC, GM, and UNEP-GRID Arendal, these categories were created:  USER, DATA SET, DATE, COUNTRY, CONTINENT, DOMAIN, APPLICATION, LOC COUNTRY, LOC CONT, and SCALE.

USER:


the unique identifying code assigned to each individual

DATA SET:
the name of the data set they downloaded (Arendal, Geneva, GLCC, or GM)

DATE:


the date they registered in yyyymmdd format

COUNTRY:

the country they resided in when they downloaded the data set

CONTINENT:

the continent or region where the country is located

DOMAIN:

the user’s work location (i.e., government, education, etc.)

APPLICATION:
the application for which the dataset will be used

LOC COUNTRY:
the country location for their research focus

LOC CONT:

the continent or region the country where their research is located

SCALE:
whether their interest is at the local (country level), regional, or global scale

For each user, a 6-digit code was used to allow for cross-reference in case of the need to review a user’s entry.  This information consists of a two-letter code (one for each of the three data sets – AR, GL, or GM) followed by a four-digit number, entered in numerical order.  This code was entered in both the working data file and the original data files (with backups kept of the original documents sent by the respective agencies).

The DATA SET field was used to more easily sort the users of each of the three different data sets in order to compile summary statistics prior to combining all the users.  These are Arendal, Global Map, or GLCC, and allow for easier sorting, querying, and sub setting of the data.

The COUNTRY field uses the American English version of the various country names.  For example, Brazil is often seen spelled ‘Brasil,’ and in this situation, for each user from this country, the name was spelled ‘Brazil’ to ensure consistency and to allow for easier sorting.  

CONTINENT information was entered based upon the country, and does not follow the strict seven continents.  Rather, several other regions were identified, such as the Middle East, that it was felt were important to separate these users to determine their level of use of these data sets.  The online CIA World Factbook is used as a guideline for determining which countries are on which continent.

The domain names used (ACADEMIC, COMMERCIAL, EDUCATION, GOVERNMENT, MEDIA, MILITARY, MUSEUM, NGO, PERSONAL, AND (BLANK)), to some extent, coincide with the internet domain names assigned to various organizations.  However, a distinction was made between ACADEMIC and EDUCATION:  ACADEMIC implies that this is research level work conducted at the post-graduate level in a university setting while EDUCATION implies K-12 and undergraduate work, mostly consisting of course related projects and homework.  MUSEUM was used to distinguish museums from non-governmental organizations (NGO) because NGOs do not necessarily exist to preserve material and information for the use of the public or other patrons.  PERSONAL was used to denote those users who registered using an email address from a popular email provider, such as Yahoo.com or AOL.com and who did not provide more information regarding their domain or research applications.  COMMERCIAL and GOVERNMENT users tend to have email addresses affiliated with either .com or .gov domains, and were fairly straightforward most of the time.  MEDIA was added as a domain more to see if there is a strong media usage of these types of data sets.  

The application categories are first entered using the terms the user used when registering and then later sorted into categories using the list utilized by Hadley et al in the commercial remote sensing survey; this list was used as a starting point with other categories created as necessary.  The original categories are listed below in Table 1 and were originally created for use in Lawless Potential Commercial Application of EOSDIS Data (unpublished master’s thesis) project.  This was considered to be a good starting point rather than creating a new list.  This will also allow comparison between the results presented here and those in both the Lawless and Hadley works in the future.

Table 1 Original Application Codes

Application Category
Code

Agriculture
AGR

Air quality
AIRQU

Economic development and conservation
EDC

Emergency management
EMERG

Fisheries
FISH

Forestry
FOREST

Geology
GEOL

Information and intelligence
INFO

Land use and land cover
LULC

Mapping, charting, and geodesy
MAP

Marine
MARINE

Media, press, and education
MPRED

Public health
PUBHLTH

Rangeland
RNGLND

Recreation and tourism
REC

Transportation
TRANSP

Urban and regional planning
URBPL

Water quality
WATQU

Water resources
WATRE

Weather and climate
CLIM

Some additional codes added after reviewing the data are shown below in Table 2.  These were created based upon the number of entries that included the relevant terms and the belief that they were not well represented by the original list of twenty application codes.  In particular, the Law and Policy category was mentioned in the Hadley work that it was missing, and that much interest has been shown in this category.  Therefore it was added.

Table 2 Additional Application Codes

GPS applications
GPS

Reference
REF

Wetlands
WET

Elevation, topography
TOPO

Soil
SOIL

Modeling (carbon cycle, global change)
MODEL

Software development, testing, demonstration
SW

Research (no other details)
RES

Pollution
POLL

Law and policy
LAW

Archaeology
ARCH

Some observations made during the coding of the data:

· Vocabulary varies immensely amongst the users and depends on their educational level, area of research, and English proficiency;

· When multiple research objectives or research locations were listed, the first one listed was used for that particular user’s entry;

· CIA World Fact book was used to assist in identifying the continent/region; and 

· Dates missing from GLCC data – reviewed email messages and added data to each record prior to entering into working data file, however, not all original email registrations submitted via the EDC website are accessible as of yet.

UNEP/GRID-Arendal

The UNEP/GRID-Arendal user information was supplied by Mr. Lawrence Hislop of the UNEP/GRID-Arendal, located in Norway.  The information was supplied in a Microsoft Access database, which was then converted into a Microsoft Excel spreadsheet for coding and removal of personal information.  The information contained within this database consists of requests received by UNEP/GRID-Arendal for database products.  

Global Land Cover Characteristics (GLCC)

The Global Land Cover Characteristics user information was supplied by Dr. Thomas R. Loveland, Dr. Jesslyn F. Brown, and Mr. Stephen Howard of the U.S. Geological Survey, EROS Data Center.  The information was supplied in a Microsoft Excel spreadsheet, along with copies of the original emails submitted when users registered and/or responsed to a survey.  The information contained within this database consists of registrations required prior to downloading any of the GLCC data sets.  Unfortunately, the date that the registrations were received was not carried over to the Excel spreadsheet.  In which case, each registration message has been matched up with the appropriate entry during the coding process.  But due to a change in the computer email network at the EROS Data Center, not all the email messages are easily exportable.  Therefore, one of the next steps will be to go through each of the survey responses and attempt to match the survey response with the registration information and determine an approximate date.  Until that occurs, 431 entries have no date associated with them, with about 300 registrations left to process.

Global Map

The Global Map user registration and download log data were supplied by the staff at the Secretariat for the International Steering Committee for Global Mapping, based at the Geographical Survey Institute, Japan.  These files consist of multiple Microsoft Excel files, one of which is the main user registration database and the remaining files are individual download logs by country.  Due to a change of staff, the condition of the files as they are received varies considerably, and much sorting and cleaning must occur.  Also, matching of user information with the file they downloaded is also necessary in some cases.

When a user registers, they receive an account name and password that they then use to access the download area on the Global Map web site.  Whenever a user downloads data using this account name and password, the information from the user registration database is then used to populate the download log, filling in the name, address, and intended use of the data for each file downloaded.  A couple of points that need to be kept in mind here:  1) this system leads to huge download logs since each file downloaded is listed as an entry; and 2) once a user has registered, and if they consistently use the same account name and password, the same address and intended use of the data are entered in the download log.

While coding and removing the personal information, the log files are sorted by user name/account name.  This leads to a file sorted by the various account names to ensure that a single user with a single intended use is only entered once.  Additionally, each country’s download logs are kept in separate files, so if a single user downloaded data from multiple countries, they are listed in each country’s download log and entered in the master working data file once per country.

Table 3 below provides a brief listing of the countries that have data available and when they were made available.  The log files that are currently being coded include those from:  Colombia, Japan, Sri Lanka, Nepal, Philippines, Thailand, and Laos.  Additional files have been received but have not yet been sorted and coded.  These are:  Australia, and additional copies of log files for the previously listed countries.  The most recently received data files are the raw log files and the raw user registration file.  Unfortunately, with the change of staff, these were not exported or formatted as the previously received files.  Therefore, some work with the staff at GSI will be required to get all the information in a format that is useful (i.e., dates as dates rather than exponential numbers).  

Table 3 Global Map Data Released

Country Name
Country Code
Date of Release

Australia
AUS
June 28, 2001

Bangladesh
BGD
July 22, 2001

Colombia
COL
May 18, 2001

Japan
JPN
November 28, 2000

Laos
LAO
November 28, 2000

Sri Lanka
LKA
November 28, 2000

Mongolia
MNG
December 4, 2001

Nepal
NPL
November 28, 2000

Panama
PAN
March 28, 2002

Philippines
PHL
December 25, 2000

Thailand
THA
November 28, 2000

Included with the Global Map data are the individual files actually downloaded, including the GMViewer program created by the Secretariat to allow for easier viewing of the GM data and the operation manual for this program.  The complete download log contains over 25,000 entries.  Once sorted and the duplicates entered only once into the master working data file, this number will become much smaller and therefore much more manageable.  Also, the downloads of the GMViewer and user manual number in the thousands, and they will not be moved over the working data file, again, significantly decreasing the amount of data that will be used.  

Methodology

The processes for this project are as follows:

1. Review the files received from the organizations; add codes and remove personal identifying information.

2. Check for consistency in country names and continents.

3. Review the applications and place them into the appropriate categories.

4. Explore the data using a variety of data exploration tools, such as GeoVista and MS Excel.

5. Determine whether there is a statistical relationship between the variables using a chi2 contingency test.

The first three steps will be conducted using Microsoft Excel.  Potentially, Microsoft Access may be used because its reporting capabilities are more robust than those of Excel.  Once the data are ready to be analyzed, there are several exploratory data options available.  First, MS Excel offers Pivot Tables, which sum information contained within a spreadsheet in a variety of manners.  Pivot tables offer pull down menus to allow for rapid changes on which variables are used to sort the information and provide summary information.

Besides the options available within MS Excel, the exploratory data software package, GeoVISTA, produced by the GeoVISTA Center at Penn State (Gahegan, Takatsuka et al. 2000).  Of particular interest is the Parallel Coordinate Plot (PCP) component of GeoVISTA Studio.  A parallel coordinate plot, rather than displaying data on a standard X-Y plot, plots data values on a series of parallel vertical axes, with lines drawn between the different values for a single entry.

Following the exploration of the data, a χ2 contingency test will be used to determine if there is a relationship between any of the variables.  In order to test that the variables are statistically independent, a table containing the expected frequencies will be calculated, and a χ2 value will be calculated.  This will establish whether or not there is a relationship between the variables.  The next step would be to actually measure the relationship by choosing one of the possible measures:  φ2 (Phi coefficient), T2 (Tschuprow’s T), V2 (Cramer’s V), or C (Contingency coefficient) (Clark and Hosking 1986).

Summary

This work will provide useful information to various data providers, including who, what, and where.  Who the users of their data are; what the users use the data for; and where the users are interested.  
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