//***********************************************************

// HRAPProjection.java Author: Steve Ansari

/**

Converts Geographic Latitude and Longitude to and from
Polar Stereographic HRAP Coordinates. <br><br>

*

All transformations assume Spherical Earth Datum. (This is ok
for NEXRAD calculations because NEXRAD Precipitation Processing
also uses Spherical Earth model)

All input angles must be in decimal degrees.<br>
Output Polar Stereographic Coordinates are in HRAP grid cell units.<br>
Earth Radius is defined as 6372000 meters.<br>
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@author Steve Ansari
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*

package gov.noaa.ncdc.projections;

//************************************************************
public class HRAPProjection

{

private static final double r=6372000;
private double[] xy = new double[2];

private double lat0 = Math. (60.0);
private double lon0O = Math. (-105.0);
private double R, stereoX, stereoY, lonprime;

/**

* Forward projection (Lat/Lon to HRAP) <br><br>

* From Chapter 3 of:

* <
href="http://www.ce.utexas.edu/prof/maidment/GISHydro/docs/reports/seann/rep9
5 3.htm">

* <i> A GIS Procedure for Merging NEXRAD Precipitation Data and

Digital Elevation Models to Determine Rainfall-Runoff Modeling
Parameters </i>,
by Seann M Reed and David R. Maidment.

* </a>

* <br><br>

*/

public double[] (double lat, double lon) {
lat = Math. (lat);
lon = Math. (lon);

R = r*Math.cos(lat) * ( (1+Math.sin(lat0)) / (1+Math.sin(lat)) ):

stereoX = R * Math. (Math. (Math. (lon) + 15));
stereoY = R * Math. (Math. (Math. (lon) + 15));
xy[0] (stereoX/4762.5) + 401;

xy[1] (stereoY/4762.5) + 1601;



/*

System.out.printIn('"-- LatLon --> HRAP --"");
System.out._printin(” LAT -> Y : "+lat+" -> "+xy[1]);
System.out.printin(" LON -> X : "+lon+" -> "+xy[0]);
*

/

return Xxy;

/**

* Reverse projection (HRAP to Lat/Lon) <br><br>

* From Chapter 3 of:

* <a
href="http://www.ce.utexas.edu/prof/maidment/GISHydro/docs/reports/seann/rep9
5 3.htm"">

* <i> A GIS Procedure for Merging NEXRAD Precipitation Data and

Digital Elevation Models to Determine Rainfall-Runoff Modeling

Parameters </i>,

by Seann M Reed and David R. Maidment.

* </a>
* <br><br>
*/
public double[] (double hrapx, double hrapy) {
stereoX = 4762.5 * (hrapx - 401);
stereoY = 4762.5 * (hrapy - 1601);
R = Math. ( (stereoX*stereoX) + (stereoY*stereoY) );
if (stereoY>0) {
lonprime = 270.0 - Math. (lon0) -
Math. (Math. (stereoY, stereoX));
}
else {
lonprime = -90.0 - Math. (lon0) -
Math. (Math. (stereoY, stereoX));
}
// longitude
it (lonprime < 180) {
xy[0] = lonprime * -1;
}
else {
xy[0] = 360.0 - lonprime;
by
// latitude
xy[1] = 90.0 - 2*( Math. (Math. ( RZ(r*(1+Math. (1at0)))
) );
/*
System.out.printIn(*'-- Polar Stereographic HRAP --> Lat/Lon -- ");

System.out.printin(” HRAP -> Y : "+hrapy+" -> "+xy[1]);



System.out.printin(" HRAP -> X : "+hrapx+" -> "+xy[0]);
*/
return xy;

by

public static void (String[] args) {
double lat = 30.0;
double lon = -95.0;
HRAPProjection proj = new O;
double[] xy = proj- (lat, lon);
System.out. ('-- LatLon --> HRAP --");
System.out. ' LAT -> Y : "+lat+" -> "+xy[1]D);
System.out. @ LON -> X : "+lon+" -> "+xy[0]);
double hrapx = xy[0];
double hrapy = xy[1];
Xy = proj- (hrapx, hrapy);
System.out. ("'-- Polar Stereographic HRAP --> Lat/Lon --
System.out. « HRAP -> Y : "+hrapy+" -> "+xy[1]);
System.out. « HRAP -> X : "+hrapx+" -> "+xy[0]);

");



