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This country has spent billions of dollars in the collection of geospatial data, and we
assume that “someone else” is taking care of the data. In doing this research, several
alarming examples of important digital data being lost over time were found.

The most complex and well documented was the Canada Land Data System (Brown and
Comeau, 1999). The Canada Land Data System (CLDS) was the first GIS system in
North America, and it was designed to map information related to the Canada Land
Information (CLI) System. This system began development in 1963 and collected
information to develop a nationwide land database as the basis for multidisciplinary land-
use planning. The CLI consisted of multiple coverage, land-use capability maps for
agriculture, forestry, recreation, wildlife, and land-use activity. The CLI was the largest
single land capability assessment done in any country.

This system was developed as a proprietary IBM mainframe product with the PL/1
computer language. By the mid 1970s, approximately 3500 maps were available from
the system. In 1994, the CLDS was discontinued because a program review led to a
reorientation of the department responsible for the system. The CLDS was archived.

In 1979, the National Archives of Canada, reviewed the 1974 decision to archive the
CLDS and determined that the CLDS was still of archival value, but the software was
obsolete and would have required considerable effort and resources to make it
operational. The collection consisted of 2965 nine-track tapes.

The decision in the mid-1990s to try and restore the data but not the software created
many technical problems. Many of the tapes had suffered “stiction’ problems and were
literally falling apart. Stiction happens when the magnetic tape sticks to the read-write
head of the tape drive. Stiction did not occur evenly across the tape. Eventually, some
data layers could be copied from tape to disk, but during verification procedures, there
were many files filled with data errors. It seemed that the restoration of the CLDS was
unfeasible.

It was then decided to try and extract the data and convert them to more modern GIS
software platforms. New data translators (essentially system emulators) were written to
take the data from the original data structure to convert them to Arc/Info Generate files,
Digital Line Graph files, and SPANS vector files. This was not an easy task. It was not
just a matter of simply reformatting the data from one format to the other. Specialists
were required to understand the underlying data structure of the data and to write the data
to a new data structure without the loss of the data integrity. The data conversion process
has evolved over time to a 16-step process. Several data sets were unrecoverable — some
waterfowl data and land use data in the Eastern Townships.

Much of the data was ultimately recovered, but much work remained to make the data
useful to current geospatial data users. The first sets of recovered data were released to
the public in 1998. Since the data were converted to ArcIlnfo format, the response to
these data layers has been “overwhelming.” These maps are currently available for free
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http://geogratis.cgdi.gc.ca/frames.html

on the Canadian Geospatial Data Infrastructure GeoGratis web site:
http://geogratis.cgdi.gc.ca/frames.html.

Although this data-recovery effort has been a success, it was very costly, very time
consuming, and very technically challenging, and there was indeed some loss of data.

Another example of lost digital data came from the 1960s decennial census. The
Commission on Preservation and Access (1996) briefly described the loss of this valuable
data set. In 1976, during a review, the National Archive identified seven series of
aggregated data from the 1960 census files as having long-term historical value. The data
resided on UNIVAC Type II-A tapes. By the 1970s this tape drive was long obsolete.
The Census Bureau had significant technological problems preserving the datasets. It
was able to successfully migrate the data to new industry standard tapes, but they did not
analyze the integrity of 1.5 million records of aggregated data. Instead, the Bureau chose
to label the tapes with a warning that only two systems existed in the world that could
read the data. These two systems were eventually eliminated because they were not
labeled as the only equipment available to read these tapes. Consequently, the ability to
read these tapes was completely lost.

What Makes Geospatial Data Unique?

Geospatial data are a special subset of digital data. Geospatial data represent many facets
of phenomena on the earth and are stored as points, lines, polygons, regions, volumes,
and grids. A point may represent a well or sampling location, a line may represent a
boundary, a fence line, or a road; a polygon could represent a containment cell or area
that should be left undisturbed. Regions, volumes, and grids are methods that could be
used to represent areas of subsurface contamination or areas of groundwater concern.
Geospatial data stored in a GIS usually have relationships between objects stored as part
of the data structure. The power of geospatial data is the ability to derive new data from
relationships between data layers (Zaslavsky, 2001).

Geospatial data are multi-scaled and have multi-resolutions. In any particular geospatial
data set, the data may be valid for a range of scales. For example, a data set representing
a detailed engineering diagram for a containment cell may have a valid scale of 1 inch on
the map equals 50 feet on the ground, or 1”’=50’, while a map of a state showing all the
locations of groundwater concerns may be at a scale of 1 inch on the map equals 50 miles
on the ground or 1”= 50 miles. This factor of digital geospatial data makes it very
difficult to preserve because the range of valid scales and resolutions for a particular data
set are key to knowing the appropriate use of a particular data set in the future.

Geospatial data can be both current and historical, and the large amounts of geospatial

data that could be preserved and archived could prove to be very valuable to future
researchers looking for long-term changes in the environment or ecosystems. In the case
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