PROFILE PROGRAM

1. Introduction

The profile program extracts elevation data from the TERRAIN database, and calculates and plots a terrain profile of the elevations between two geographic locations.  It plots this profile on a 4/3 earth parabolic grid that corrects for the radio ray bending at low altitudes above the earth, based on the surface value of atmospheric refractivity, Ns.  Optional radio line-of-sight rays may also be plotted, and will appear as straight lines on the 4/3 earth graph.  The take-off and receiving angles from the two endpoints (assumed to be transmitter and receiver respectively), the distances to the radio horizons and the array of elevations may also be listed.

2. Model Theory

A simplified depiction of a rough terrain profile between a transmitting antenna T and a receiving antenna R is given in Figure 1. The radio horizon rays are drawn as straight lines since the 4/3 earth cross-section projection compensates for ray bending.  The refractivity is used in the calculation of ray bending.  Figure 2 is a contour map of sea-level refractivity (No) values for the United States.  The program automatically converts the refractivity from No to surface refractivity (Ns), using an included formula.  The effective height used for the refractivity calculation is the lower of the transmitter and receiver antenna elevations relative to the sea level, which were calculated by adding the terrain elevation and the antenna structural height.

3. Input Parameters and Output

The input parameters are the latitude and longitude of the two end points (T and R), the two antenna heights and the surface refractivity.  The user can choose a 4-point interpolation, or a bilinear interpolation between four nearest points.  The distance units can be either feet or meters.  

The program calculates the starting and ending elevations extracted from terrain database, the distance between two points, the take-off angles and the distances of the end points to the radio horizon.  The program also gives the terrain profile created on a 4/3 earth parabolic grid.    
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Figure 1.   Simplified Diagram of a Rough Terrain Profile
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Figure 2.  Surface Refractivity Reduced to Sea Level  ( N0) for U.S.A. 
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