Using a background photo in River2D.
To use an aerial photograph as a background in River2D or any other GIS system, the photo must be scaled to match the scale of the data and it must be geo-referenced to the coordinate system of the data. Simply put, the pixels of the photograph must be located in the same reference system as the ground data.

Accuracy of aerial photographs

From initial appearance, it would seem that an aerial photograph captures the ground features with good relative accuracy. That is, to the naked eye the scaling looks good. However, there are several factors that can affect the relative positional accuracy of an aerial photograph. Among them are: lens imperfections, annular distortion, ground elevation, and flight positional accuracy.

Lens imperfection: even the highly accurate (and expensive) cameras typically used in aerial photography do not have perfectly symmetrical and perfectly curved lenses. The better photogrammetric vendors have algorithms that correct for the known lens imperfections in their cameras. Such imperfections are typically well documented by the camera manufacturer.
Annular distortion: The further away from looking straight through the lens, the greater the distortion due to curvature of the lens. Thus, to get an accurate depiction of the photographed area, an increasing correction is applied to areas at increasing distance from the center of the photograph. Again, this correction should be made by the aerial photograph vendor.

Ground elevation: If the area being photographed were an exactly flat plane, the lens and annular corrections noted above should result in an accurate depiction of the photographed area. However, this condition is seldom encountered and, by their nature, is never encountered when dealing with rivers.  Thus, an aerial photograph that is geo-referenced using easily observable locations such as railroad crossings, fence junctions, structures such as buildings, bridges or other objects on land, and so on, is likely to not be entirely accurate in the river channel.
Flight positional accuracy: Most aerial photograph providers set a GPS base station at the airport and utilize a GPS receiver on the airplane. This allows reasonably accurate positioning of the camera throughout the flight. It is possible (common?) that surveys conducted at a study site are not tied to the same benchmark used by the flight’s airport base station. Any differences in datum between site data and the flight GPS position will be reflected in apparent positioning errors when observed data are overlaid on the photograph. Generally this form of position error can be removed by block shifts of the photograph data to match the observed locations.

Precision of aerial photographs
In addition to the issues defining the accuracy of aerial photographs, the altitude of the flight and the resolution of the camera used both influence the precision that can be obtained. Older photographs typically were captured on negatives, printed on paper and scanned to provide a digital image, adding further opportunities for loss of resolution and/or distortion. Regardless or source, for any digital image you might obtain as a background photograph, the pixel size may be too large to observe some stream features or to accurately locate some stream features. Thus, aerial photographs that are extraordinarily useful at some scale may not provide useful information at a finer scale. That is, 1 meter pixels do not yield adequate resolution to deal with phenomena that have typical dimensions of 1.5 m or less. We have obtained background photographs with 5 meter resolution from a film photograph taken at an elevation of 6100 m above the ground surface, 0.5 meter pixels from a digital photograph taken at about 1000 m above the ground, and recently 0.15 m pixel resolution from a 750 m over flight. All of these results were subject to unknown intermediate steps. Consult carefully with your geo-photo provider to determine the combination of cost and resolution that best serves the needs of your study.
Geo-referencing of aerial photographs

This is an activity that is best performed by an experienced GIS technician. The general concept is to identify features on the ground that should be readily visible in the photograph and accurately measure their positions. Specific pixels in the photograph are associated with the measured coordinates for each position and GIS software (ArcMap, Orthomapper) is used to shift position of the pixels in the photograph to the identified position. This process has been called “rubber sheeting” of the photograph.
When conducting a study where an aerial over-flight will be conducted, to obtain accurate photographs it is important to know what you are going to do with the data before the flight. Because the elevation differences in the study area can influence the quality of the geo-referencing, it is important to identify and, if possible mark, easily visible ground locations near and among the points of interest (the river channel) to the study. These identified locations will greatly facilitate accurate rubber sheeting. That is, for river studies, geo-reference ground points marked near the river will be far more valuable than those marked at the top of adjacent bluffs. When marking such points, it is important to consider non-reflective marking materials that will have a high contrast with surrounding background.
Loading the Geotiff

1. Ensure that the Rectifyspin3b.tif, rectifyspin3b.tfw, and rectifyspin.aux files are loaded in your /R2Dworkshop/Exercises directory.
2. Open R2D_Bed with the appropriate bed file.

3. \File\Background  and navigate to the /R2Dworkshop/Exercises directory

4. Select rectifyspin.tif

5. Check the Use World File information box and click OK.

