APM Updates

February 11, 2004 (Ver. 1.3.6): 

· Correction to XO routine: Earlier versions of APM were not correctly accessing refractivity profile levels in the ray trace portion of the XO calculations.  This problem may only occur for range-dependent refractivity profiles.  This has been corrected.
February 12, 2003 (Ver. 1.3.5):

· Correction to PE range step:  Automatic calculation of the PE range step produced very small range steps for large input values of the maximum range.  This has been corrected.

· Correction to rough surface calculation w/ terrain: APM 1.3.4 and earlier versions may crash when a non-zero wind speed is specified, along with a terrain profile.  This only occurs when the profile consists entirely over land (i.e., no 0 elevation values).  This has now been corrected.  However, this case should never be run (that is, non-zero wind speed with all terrain profile) as there is no rough surface calculation over land.  

January 30, 2003 (Ver. 1.3.4):

· Correction to determination of surface refractivity: Several routines were modified to correctly determine the surface refractivity from user-specified refractivity profiles.  This correction only affects troposcatter calculations.
· Mean filter correction:  A correction has been made to MEANFILT to properly “smooth” arrays passed to it.
November 19, 2002 (Ver. 1.3.3):

· Correction in GET_K routine: A problem with determining the effective earth’s radius factor in GET_K, when called from the TROPOINIT routine, has been corrected.  The problem can occur when a refractivity profile containing trapping layers is input and troposcatter calculations are specified. 
· Modification in TROPOSCAT: A modification has been made to a value comparison in routine TROPOSCAT to avoid precision problems on certain platforms/compilers.
· Change in output values: The value stored in MPFL representing terrain has been changed from –999 to -32766, and that representing an invalid loss/factor value has been changed from –1000 to –32767.
April 23, 2002 (Ver. 1.3.2):

· Re-set rough surface calculation flag RUF:  This is now re-set to ‘.false.’  when a non-zero wind speed and a terrain profile are specified such that the profile is ALL terrain (i.e. no portions are over water).  This avoids needless computation of grazing angles when they are never used over terrain.

· Correction to RHOR variable:  The numerical coefficient for the radio horizon range equation has been corrected from 4124.xxx to 4121.xxx.

· Access of non-allocated array TYH():  For cases when only the RO and FE sub-models are used, the sampled terrain array TYH() is not allocated but is accessed, producing an error.  This has been fixed.
February 21, 2002 (Ver. 1.3.1):

· Modified GETTHMAX and TROPOSCAT routines to properly index certain angle and terrain arrays.

February 15, 2002 (Ver. 1.3.0):

· Double-precision: All internal calculations are now performed using double-precision.  All real-valued inputs must now be specified in double-precision.
· Change in output array: 1-dimenionsal integer*2 array MLOSS containing propagation loss in centibels has been renamed and changed to the 2-dimensional integer*2 array MPFL which returns propagation factor and loss.  Format is as follows:

MPFL(1,*) = propagation loss in centibels

MPFL(2,*) = propagation factor in centibels (i.e., NINT [10* ( 20 LOG F )]

· Change in output values: The values stored in MPFL representing terrain have been changed from 0 to –999, and those representing invalid loss/factor values have been changed from –1 to -1000.  
· Grazing angle calculation:  Grazing angles for rough surface calculations are now calculated for a fixed frequency of 10 GHz and maximum PE propagation angle of 4°.

· DMFT algorithm: Backward difference algorithm (Ref. APL Report A2A-00-U-0-010) has been included for finite-conducting and/or rough surface cases for frequencies greater than 400 MHz.

· Wind Speed limit: Wind speed input is now checked for a maximum limit of 10 m/s.

· Antenna parameter check: Frequency,  antenna beamwidth, and antenna height are checked for valid combination.  Antenna height must meet the following criteria:
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· Elevation angle: There is now error-checking for the elevation angle value for directional antennas.  This value must not be less than –10( and must not exceed 10(.

· PE-Only flag: A logical flag input to APM can now be set to override all limits within APM. If this flag is set APM will use only the PE model for all field calculations.  WARNING: Use this option with care as you need to also specify a maximum PE calculation angle and range step multiplier.  Erroneous field values may result if a poorly chosen combination of these two parameters are used.
· Antenna pattern: Directional antenna pattern factors have been changed such that sidelobes are constant at –30 dB from peak.

7/30/01 – Corrected determination of maximum propagation angle within routine GETTHMAX.

6/6/00 - Corrected indexing problem in spectral estimation routine for estimating propagation angle.  Corrected indexing in MLOSS() for proper output of loss values in CALCLOS routine. 

5/25/00 - Corrected phase calculation for low altitude, near ranges, in RO routines.  Modified impedance calculation to correctly compute loss for very low wind speeds. 

3/3/00
-  APM 1.23 uploaded.
1/11/00 – Corrected comment for IZG in APM_MOD.F90.  Made correction in indexing for filling in MLOSS() array when no PE calcs are necessary in routine CALCLOS.

11/3/99 – Corrected determination of scattering angle for troposcatter calculations.

10/27/99 – Corrected indexing of output loss values in CALCLOS routine.  Modified correct variable calls to TWOKA.
10/25/99 – Corrected indexing of output FE calculations for airborne cases in APMSTEP routine.
10/12/99 – Corrected calculation of critical angle in routine REFINIT.

9/22/99- Corrected indexing in output PE calculations within CALCLOS routine for small values of NZOUT.

9/15/99 –  Modified troposcatter calcs such that surface refractivity is computed at each range at actual surface height, not at mean sea level as previously done. 

9/14/99 – Corrected ROCALC routine to compute loss at 0 height for V and C pol case. Modified indexing of RO region for correct calls to ROM within APMSTEP.

7/28/99 – Made minor modification to SMOOTH routine.  Modified routine FZLIM to  limit THOUT only if less than a fixed amount of PE range steps.

7/21/99 – Corrected bug in computing troposcatter loss.  Troposcatter loss now computed based on calculated effective earth’s radius factor.

2/18/99 – Fixed mis-match problem between FE and PE regions for airborne case when using CSC-SQ antenna pattern.  Antenna pattern factor now does not contain sidelobes and goes to 0 outside angle limits.

2/10/99 – Fixed bugs in airborne hybrid model regarding matching loss from PE to FE regions.

1/26/99 – Corrected bug regarding determination of refractivity gradients.  Added test to limit gradients from approaching 0.  APM 1.1 uploaded.

10/16/98 - Added Miller-Brown rough surface model
10/2/98 - Corrected bug regarding maximum PE propagation angle calculation region for long-range cases.

9/22/98 - Corrected bugs regarding 1) user-defined antenna pattern (IPAT=7); 2)RO calculation region.  Also included extra error flag - code is -11: if IPAT=7, NFAC >=2; if IPAT=6, NFAC>=1.  If these conditions are not met, then IERROR returns -11 in APMINIT.

8/11/98  - Added antenna pattern type 7 - user-defined. 

7/21/98  - Fixed minor bug in vertical polarization calculation.

7/14/98  - Added circular polarization capability

7/14/98  - Removed requirement to call APMCLEAN from driver program.  APMCLEAN is now called from within XOINIT and XOSTEP.

7/9/98  - Added airborne hybrid model 

7/9/98   - Fixed bug related to vertical polarization and finite conductivity cases for low transmitting antenna heights
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