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Ski Path Finder Functional Specifications
Cross country skiing is a popular outdoor activity. On the skis, areas which are normally inaccessible can be visited. In snow, travelling by ski can be much faster than walking when using the proper skiing technique. For long distance skiing trips it is important to have a good route plan.
In the Idaho state many people spend their leisure time on skiing. Skiing is a good outdoor activity. However some people have difficulties with skiing because they have no information about suitable paths for skiing. Some of them had serious injuries too. Therefore we decided to develop this tool which is going to reduce the risk.

The cross country ski path analysis tool is useful for finding suitable skiing routes. This tool is useful for all kinds of users and it can be used without any prior technical knowledge. The purpose of the tool is to assist the user with ski trip planning. The user can compare different ski paths based on the path distance, difficulty and risk level. By showing ski path difficulty and risk level, this tool can protect people from skiing risk. 

The cross country ski path analysis tool has the following major functional steps. Load a DEM, draw the skiing route on the map, extract the elevation profile along the route, draw a graph based on the extracted elevation, and finally calculate the relative path difficulty and risk based on slope steepness.
Step 1: Load a DEM – User will select a DEM (digital elevation model) grid file with the help of a file browser. The DEM is a raster file where the value of each raster cell represents elevation in meters. Free DEM files for the USA and other parts of the world can be downloaded from the USGS website (http://seamless.usgs.gov/). There are many other websites with free DEM elevation data files. After selecting the DEM grid file, the DEM will be displayed in the map. Shading will be used to enhance the elevation differences in the area.
Step 2: Draw the Ski Path – User will draw the planned ski route in the map. Clicking the mouse will create a new point on the route. Moving the mouse will create a new section of the route. Double-click of the mouse will finish the route. The skiing path will be displayed as a polyline in the map. After finishing drawing, the user will have the option to type the name of the route. The route name will be displayed in the map as a label. User can draw multiple ski paths (polylines) on the same DEM.
Step 3: Extract the Elevation Profile – The elevation of points on the route will be extracted from the cell values of the DEM. For a large DEM, a status bar showing the progress of the calculation will be shown.
Step 4: Draw a Graph – A line graph showing the calculated elevation versus distance will be displayed in a new window. X axis would be the distance from the starting point of the line in kilometers. Y axis would be the elevation in meters.

Step 5: Calculate Ski Path Difficulty – The final result will be displayed to users in a tabular format.  Based on the calculated slope, the path will be divided into sections with normal risk, moderate risk, high risk and very high risk. The risk will be calculated using the following categories:

	Average Slope of Section (%)
	Risk Category

	0 - 5
	Normal

	5 - 10
	Moderate

	10 - 20
	High

	20 or higher
	Very High


The length of sections with normal risk will be calculated. The lengths of sections with moderate risk, high risk and very high risk will also be calculated as a percentage of the ski path distance. The following table shows an example of the final result for two different ski paths. Path 1 is more difficult than Path 2 because it has a larger portion of sections with high and very high risk.

	Ski Path
	Normal Risk
	Moderate Risk
	High Risk
	Very High Risk
	Overall Path Difficulty

	Path 1
	20 %
	30 %
	35 %
	25 %
	High

	Path 2
	70 %
	20 %
	5 %
	5 %
	Normal


The table showing the ski path difficulty will be displayed in a separate window. This window is launched by selecting the “Show Path Difficulty” menu. Every time the user draws a new path, a new entry will be added to the table. Each table entry has a context menu. By clicking the context menu the user can display the elevation profile graph of the ski path. 

