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3-axis velocity derivatives to map polar angles
vector conversion using MS Excel:

XVEL + THETA (0 to 180)

XVEL - THETA (0 to -180)

THETA  = -123

AZM =  267 ( 360 + (-123))

ATAN(THETA)

Spatial analysis of GPS
plate-motion data

obtained from the NASA JPL portal on
the Internet World-Wide-Web for the

geographic reference frame

The Global Positioning System (GPS)
is a constellation of 30 satellites that is used for global navigation and precise geodetic position
measurements (Assistant Secretary of Defense, 2001). Daily position estimates for each GPS receiver
stations (ex. worksheet top left) are determined from satellite signals that are recorded by GPS receivers on
the ground (ex. middle left photo). Data from various organizations and institutions that collect and analyze
geodetic position information are catalogued and analyzed at the Jet Propulsion Laboratory, California
Institute of Technology under contract with the National Aeronautics and Space Administration. GPS time-
series data for each receiver location are analyzed (ex. below left) to determine the horizontal and vertical
ground position of each location relative to the International Terrestrial Reference Frame (ITRF2000). The
reference ellipsoid for latitude, longitude, and height is WGS84 (ref). Latitude and longitude are given in
degrees. Height, geographic positions, and positional errors are given in mm. Velocities and their errors are
given in mm/yr.

Given horizontal velocity components with respect to the X- and Y-
coordinate reference axes, the horizontal component of plate motion is a
vector having magnitude (MAG in mm/yr) and azimuth bearing (AZM in
degrees) determined as:

MAG = SQRT ( XVEL2 + YVEL2 ) and AZM = 360 + THETA

where SQRT is the square root function,

Then,

THETA = ATAN (X-COORD,Y-COORD), where ATAN is the arctangent of
the specified x- and y- coordinates.

The arctangent is the angle from the x-axis to a line containing the origin
(0, 0) and a point with X- and Y-coordinate values. The angle is given in
radians between -p and p, excluding -p.
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