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About this document
The text in this handout has been adopted from: Tempfli, K., Kerle, N., Janssen, L.F., and Huurneman, G. (eds.), 2008, “Principles of Remote Sensing”, Fourth edition ISBN 90–6164–227–2, ITC, Enschede, The Netherlands.

Data selection criteria

For the selection of the appropriate data, it is necessary to fully understand the information requirements of a specific application and of the mapping purpose. To this end you first have to analyze the spatial-temporal characteristics of the phenomena of your interest. For example, studying changing global weather patterns does not require spatially detailed information on terrain features, only multi-temporal informationis required. For identifying informal settlements, building details have to be recognized, thus we need data of high spatial resolution but not temporal differentiation. When mapping information corresponding to crop calendars at village level we require both multi-temporal and high resolution data. 
The time for data acquisition may be constrained. It will be impossible to obtain flight permission for surveying a busy airport during daytime. We want to take aerial photographs at a time which allows for maximum interpretability. A low sun elevation causes long shadows of high buildings and trees, which obscure features we may be interested in. Therefore, we prefer to fly for aerial photographs around noon. In countries with a temperate climate, deciduous trees bear no leafs in the winter and early spring, therefore, there is a preference to execute photo-flights in these seasons to better see the ground. Farther north, however, the sun elevation may become too low during this period. Moreover, temperate climate zones have frequent cloud cover and occasionally suffer from too strong winds or turbulence to permit good photo-flights. The consequence is that the ‘aerial photo windows’ are practically only a few days per year for countries at a latitude higher than 50°. Cloud cover is also a problem for spaceborne optical sensing - and very much so if the cloud cover is persistent as in areas of the tropical belt.

The information requirements need to be translated to data resolution and coverage taking into account data acquisition constraints. By spatial coverage we mean the size of the area which can be viewed by the sensor at one moment (eg, the area covered by one photograph), or the area covered by the standard image size of a provider (one dimension of it is determined by the swath width; a standard SPOT image covers 60 km by 60 km). The temporal coverage is the span of time over which images are recorded and stored in archives.

The image size is related to the spatial coverage and the spatial resolution. It is expressed as the number of rows (or lines) and number of columns (or samples) in one image. Remote sensing images contain thousands of rows and columns. The image file size in bytes can be calculated from the number of rows and columns, the number of bands and the number of bits per pixel. 1 byte = 8 bits. For example, a four-band image may require as much as: 3000 rows x 3000 columns x 4 bands x 1 byte = 36 Mb of storage. Geostationary weather satellites may generate much more data because of their almost continuous observation capability. For instance, every 15 minutes, Meteosat-8 generates a 3700 by 3700, 10-bits, 12-band image, which is: 3700 rows_3700 columns x 12 bands x 1.25 bytes/pixel x 96 images/day = 20 gigabyte of data per day. This means that Meteosat-8 alone generates several terabyte (1012 byte) per year. Some data archives are rapidly approaching the petabyte (1015 byte) limit. 
Downloading and storing such imagery yourself therefore also requires significant hardware capacity. Most imagery, when ordered, can be supplied by mail on DVD if data connections are insufficient (too slow) or unreliable to download. Still quite some storage and processing capacity is needed to use the imagery on your computer.
Availability and cost

Once you have determined your data requirements, you have to investigate the data availability, accessibility, and costs. The availability depends on data that were already acquired and stored in archives, or data that need to be acquired at your request. The size and accessibility of image archives is growing at an ever faster rate. If up-to-date data are required, these need to be requested through an aerial survey company or from a remote sensing data provider.

Providing RS data is business, getting them for free is thus the exception. Prices for satellite RS data have become negotiable. In general, low resolution data are cheaper per square km than data of high spatial resolution. Data from archives (mainly older images) are cheaper than specially ordered data. High resolution satellite RS images are mostly offered at several processing levels (Ikonos, QuickBird, etc); in particular more refined geometric correction leads to a higher price tag. Low resolution RS images are mostly provided in a fixed size; for others a minimum order applies, but a polygonal area of interest can be specified. Especially for higher resolution data there can be considerable price differences between different parts of the world. 
Some data vendors have discount rates for educational institutes, or governmental organizations, or other target groups. The internet is the place to find out who currently provides what kind of satellite RS data, and under which conditions for a particular region. The costs of aerial surveys depend on many factors (location, infrastructure, equipment) and prices are often established in a bidding process. There are a few internationally operating air survey companies; certainly for them the major cost factor is the deployment costs. In Europe the costs of aerial photographs are significantly lower than of images from high resolution satellite sensors.

Sources of Imagery

The best source for existing aerial photographs is in most cases your national survey and mapping organisation. In case this type of information is accessible to civilians (beware that in many countries this type of data is classified, see module 05 on disabling environments) your survey and mapping organisation will have the best archive of photos and in many cases they can provide them to you at cost price of reproduction (paper and chemicals). Ordering a new “run” of photos from commercial organisations however does not have to be too expensive. Using small format photography prices could be as low as $2 per km2 depending on the size of the area to cover. 
In many cases the cheapest imagery can be obtained from virtual globes like “Google Earth” or NASA’s “Worldwind”. Depending on the purpose of mapping these repositories are the first to check. If no additional processing or geo-referencing is needed especially Google provides the largest archive of imagery. Much of the best high resolution images found on Google Earth actually are aerial photographs. Below (fig 2.1) you see the quality of an aerial photograph of a town in the Netherlands. The spatial resolution of this image is higher than satellite images currently offer (see the person walking in the image centre) The use of virtual globes is further discussed in unit U06
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Figure 2.1: A picture fragment from Google Earth showing the image resolution of aerial photography. 
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