This map shows the distribution of land cover types across Canada, based on
satellite data obtained in 1995. The images were acquired by the Advanced Very
High Resolution Radiometer (AVHRR) onboard the NOAA-14 satellite, operated by
the U.S. National Oceanic and Atmospheric Administration. An important advantage
of this sensor is daily observation of the entire globe in five spectral channels, thus
helping avoid clouds. On the other hand, the spatial resolution is about one kilometre,
while land cover patches are often smaller; and secondly, the raw satellite data
contain various types of noise interference. Thus a complicated data processing
is necessary which consists of two main phases: preparation of noise-free data set
(Phase 1), and extraction of land cover information (Phase 2).

In Phase 1 (Cihlar et al., 1997), all data recorded by a ground receiving station were
registered to a map projection that allows an exact superimposition of images from
different orbits and days. Every 10 days during the growing season, an almost clear-
sky “composite” image was prepared by selecting the least contaminated pixels
over the period. This was repeated for each of 20 periods, thus producing 20
composite images. These images were calibrated and corrected for atmospheric
absorption and scattering effects. Next, pixels with residual atmospheric noise were
located, to be later replaced based on the measured seasonal trend at each location.
This replacement was preceded by the removal of directional noise caused by the
satellite measurements being made from different angles. Finally, the start and end
of the growing season for each pixel were identified in the satellite data and images
representing the mean growing season conditions were prepared.

Phase 2 aims to convert the satellite images into a land cover map. It consisted of
seven steps (Beaubien et al., 1999). The first three steps (contrast enhancement,
image quantization, spatial filtering) helped ensure that all useful spectral differences
between individual cover types could be used in selecting representative samples
in the images. Every pixel in the image was then assigned to the closest selected
sample, thus creating a classified image with many (~100) spectral groups or
“clusters”. Using higher resolution images (satellite, airborne) and other information,
these clusters were then combined and assigned to one of the classes in the
classification legend. Further, after a comparison with other sources of information
(forestry maps, information from various regions, other satellite data or existing
maps...), some clusters were re-assigned to ensure as high an accuracy as possible.
For example, urban areas are spectrally similar to some tundra or open lands, and
coniferous forest with lakes can resemble burns. Finally, accuracy assessment was
carried out with independent data and through a review by scientists familiar with
land cover characteristics in various parts of Canada.
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Land cover plays an important role in many Earth processes: the absorption of solar
radiation and its use by the ecosystem and the air near the surface; uptake of carbon
dioxide by plants; release of water vapour to contribute to cloud formation; and others. It
is therefore an important information needed by international environmental conventions
including those on climate, biodiversity, and desertification. Land cover type is the main
parameter used in computer models of land ecosystems. From the economic and management
perspectives, land cover is a key input to resource management and policy decisions.
Since land cover varies greatly in space and time, it is costly and impractical to obtain this
information through field surveys. In contrast, satellites are optimally suited to this purpose
because they can make measurements repeatedly and over the entire globe.

Copies of this map may be obtained from authorized map dealers. To find the nearest map dealer, contact
the Canada Map Office, Natural Resources Canada, Ottawa, telephone: 1-800 465-6277 (Canada and U.S.A.);
Fax: 1-800 661-6277 or visit our web site at http://atlas.gc.ca. Quote MCR 103.

The original land cover map and accompanying digital data sets on natural (ecosystem boundaries,
coastlines), administrative (political boundaries, national park boundaries, geographical grid) and infrastructure
(roads, railways) components can be obtained on CD-ROM from Canada Centre for Remote Sensing or
online at the following addresses: http://ceonet.ccrs.nrcan.gc.ca/ or http://geogratis.cgdi.gc.cal.

The land cover map of Canada resulted from a joint effort between NBIOME scientists at the Laurentian
Forest Research Centre, Canadian Forest Service and the Canada Centre for Remote Sensing, both in Natural
Resources Canada. The initial composite data were prepared by the staff of the Manitoba Remote Sensing
Centre. The map was reviewed and evaluated by scientists from various parts of Canada.
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LAND COVER CLASSES

The land cover map contains 31 land cover classes: 12 forest; 3
shrubland; 6 barren land/ grasslands; 7 developed land types including
cropland, mosaic and built-up areas; and 2 non-vegetated land cover
types. Green colours generally represent needleleaf forest; brownish
colours portray more northern needleleaf forest; yellow/orange to
reddish colours stand for broadleaf and various mixed forest classes;
light greenish yellow to beige represent poorly forested land cover
types including wetlands; in the north, bluish colours stand for barren
classes except for recent burns which are shown in dark blue in the
northern part of the needleleaf forest; and lighter colours in the south
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Many of the pixels are mixtures of the various cover types, owing to
the spatial resolution of the input data. Nevertheless, multitemporal
AVHRR data appear to be an effective data source for classifying land
cover at regional scales. More detailed information as well as accuracy
assessment results are available in the references cited below.
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