A BEGINNERS GUIDE TO HFTA

HIGH FREQUENCY TERRAIN ASSESSMENT

How to Load and Use

HFTA
Version 1.04

and mapping utility

MicroDEM
Version 2013.3.6.1

by

John White
VA7TIW

17 November 2013

Rev 1. 6 February 2014



A BEGINERS GUIDE TO HFTA
HIGH FREQUENCY TERRAIN ASSESSMENT

INDEX

1. General Overview

1.1 What Does HFTA Do 1
1.2 What Does MicroDEM Do 1
1.3 What Sort of Computer will be Required 1
2. Process Overview
2.1 HFTA Install and Tutorial 2
2.2 MicroDEM Installation 2
2.3 Down Loading of Maps 2
2.4 Configuring of Maps 2
2.5 Creating PRO Files 2
3. HFTA Install and Tutorial
3.1 Installing HFTA 3
3.2 Opening HFTA 4
3.3 Plot Terrain 6
3.4 Compare Terrain 7
3.5 Elevation Statistics 7
4. MicroDEM Installation 9
5. Downloading Maps 10
6. Opening & Merging Maps
6.1 Opening a Map in MicroDEM 11
6.2 Merging Maps 14
7. Latitude, Longitude and Elevation 15
8. FANs and PRO Files
8.1 What are FAN’s? 16
8.2 Generating PRO Files 16
8.4 Moving PRO Files from FAN’s Folder to a Terrain Folder 18
APPENDIX 1  Windows 7 Installation 20
APPENDIX Il MicroDEM Options Setup 22
APPENDIX Il Canadian DEM Download Process 34
APPENDIX IV USGS DEM Download Process 37
APPENDIX V  Directory Structure and File Storage 39
APPENDIX VI Quick Setup Guide 40
APPENDIX VIl Other MicroDEM Features 45



A BEGINERS GUIDE TO HFTA
HIGH FREQUENCY TERRAIN ASSESSMENT

1. General Overview

This document will provide the beginner with detailed step x step instructions for the installation
and use of HFTA and its essential companion, MicroDEM. Screen shots for the installation and
operation of HFTA and MicroDEM are illustrated each step of the way.

1.1 What does HFTA do?

HFTA is a software tool that generates the vertical radiation pattern of horizontally polarized
antennas taking in to account the profile of the surrounding terrain. The irregularity of local terrain
has a profound effect on vertical radiation patterns. Note that HFTA does not compute radiation
patterns for vertically polarized antenna radiation.

For those of us who live in hilly to mountainous terrain, we will experience signal enhancements
with negative horizons, to weakened signal due to the shadows and blockages of hills and
mountainous horizons. Question is, how is antenna performance affected by your terrain?

HFTA can tell you. It will characterize antenna performance at your QTH by generating terrain
profiles every 5 degrees around the compass (0 to 355).

The HFTA audience is usually the DX / contesting crowd interested in enhancing antenna
performance. To be more specific, HFTA is not about NVIS (high angle radiation) but low angle
radiation at less than about 35 degrees using yagi antennas on towers.

HFTA can be used as a design tool to report on your specific terrain. One can run
characterizations of installed antenna systems or facilitate the design of new installations and
locations when choosing a site.

To do these calculations, HFTA has to have access to topographical maps complete with
elevations. This is where a second software tool, MicroDEM, is needed to support HFTA.

1.2 What does MicroDEM do?

MicroDEM is the mapping tool that HFTA requires to generate terrain profiles. The land profile
along any given bearing directly and significantly affects vertical radiation characteristics.

Fortunately, digitized topographical maps (Latitude, Longitude, and Elevation) for Canada and the
US are available on-line and are free. These maps are referred to as Digital Elevation Models, or
DEMs. Each DEM represents a mapped area bounded by a specific latitude and longitude.

One searches the on-line map databases to find the map or maps that provide coverage for the
QTH of interest. This is easy to do.

MicroDEM is the tool that imports and manipulates the DEM or DEMs needed for the profile
analysis. It will be set up to generate a terrain (land) profile every 5 degrees around the compass
resulting in 71 individual profile files designated as a .PRO (profile) file.

HFTA will import the PRO files and will plot the terrain profile and the vertical radiation pattern for
a selection of antennas ranging from a dipole to a 2 element yagi up to an 8 element yagi, from 2
to 300 MHz.

The MicroDEM mapping tool was created by Professor Peter Guth, PhD, MIT, Geology, of the US
Naval Academy and it is an extraordinary piece of work. He continues to support this free
software for our and others use. Terrain is of course critical to our propagation interests in many
ways. MicroDEM offers features in addition to supporting HFTA, Appendix VII.
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1.3 What Sort of Computer will be Required?

HFTA and MicroDEM have been installed on two machines. One runs on an older XP PC and the
other runs on a modern Lap Top with Win 7. The older desktop PC is an Intel Pentium Dual 2200
with 2 GB RAM, running XP, Service Pack 3. The newer laptop runs Win 7 on an HP 2.4 GHz
Pavilion g7 with 6 GB RAM. This is a 64 bit machine but it will run the 32 bit HFTA and
MicroDEM under the Program Files (x86) folder.

There are slight operational & appearance differences between the O/S’s, but both work well.

This document is written around the XP O/S and all the screen shots are XP. Win 7 windows
have the same content but obviously employ the Win 7 presentation style.

Appendix 1 has notes regarding the Win 7 installation where it differs slightly from XP.

2 Process Overview

This section provides a high level overview of what will be done, and in what order to get HFTA
and MicroDEM up and running.

2.1 HFTA Install and Tutorial (Section 3)

e Install HFTA from the CD that accompanies the ARRL Antenna Handbook.

e Download the HFTA manual from the ARRL website.

e Learn to use HFTA using demonstration files thereby developing basic proficiency to plot the
terrain and antenna patterns.

2.2 MicroDEM Installation (Section 4)
e Installation of latest version of MicroDEM from an on-line source.

2.3 Downloading of Maps (Section 5)

e Search the Canadian and US Geo databases for the maps that contain your QTH.
e Save the maps as DEM’s. CDN maps will be unzipped and saved in a DEMs folder. US
maps likewise saved but do not need to be unzipped.

2.4 Opening and Merging Maps (Section 6)

The saved maps will be opened in MicroDEM.

Decide if one map is OK or adjacent maps need to be opened to provide QTH coverage
Name and Save your QTH DEM maps.

Reopen the DEM maps and merge them as needed.

2.5 Latitude, Longitude and Elevation (Section 7)

e Ascertain your location exactly by using Latitude, Longitude and Elevation
2.6 Generating PRO Files (Section 8)

e Whatis a FAN and how to set up the FAN process

e Generating the terrain profile (PRO) files
¢ Moving the PRO files from Fans to Terrain folders
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When all the above is completed HFTA will be ready to plot profiles and antenna patterns.
You might want to look at Appendix V to get an idea of the file structure for HFTA and MicroDEM.

Appendix VI is a condensed, short form procedure for those rather proficient in the installation
and management of software.

The web page references contain hyperlinks. If this document does not have functional links,
simply copy & paste the link in to the URL field of your web browser.

3 HFTA Install and Tutorial
3.1 Installing HFTA

HFTA is only available from the ARRL and is bundled with the ARRL Antenna Handbook on the
“Complete CD for the ARRL Antenna Book”. The CD for this tutorial was provided with the 215t
edition of the ARRL Antenna Handbook although it has been available with the 20t edition
published since 2003.

HFTA is currently version 1.04 and the documentation provided on the CD is dated 8 Jan 2007.
This documentation is out-dated. The latest version is 22 February 2013, and is available to
download from the ARRL website.

http://www.arrl.org/

Search under HFTA and click on the HFTA-ARRL link to bring up the current pdf file. Save and
Print for reference purposes.

To load HFTA, insert the CD and check the HFTA folder; the sub folders will appear and may all
be checked by default. If not, manually check them ALL.

ARRL Antenna Book, 21st Edition, Software - InstallShield Wizard

Select Components

Select the components zetup will install. I e .

Select the components vou want to install, and deselect the components you want to uninstall

Bl HFTA [HF Temnain ment] ~ Description

East Coast US4 elevation statistics Irstall HFTA [HF Temain

Middle LISA elevationrstatistics files for HI Assessmerit] prodram. Also,
choosze elevation-statistical

:\:?St Coast USA files for your geographic area.

fica

.-’-‘«sia

Europe

Oceania

. el Qther. Morth Ametica R M

Figure 1

DO NOT download MicroDEM from the ARRL CD. A newer version will be downloaded later.

HFTA s/w installs under C:\ Program Files > ARRL > AntBK21 (21st edition this case) > Book &
Terrain as per Figure 2.

6 February 2014 3 VA7IW


http://www.arrl.org/

A BEGINERS GUIDE TO HFTA
HIGH FREQUENCY TERRAIN ASSESSMENT

=l == Local Disk (C:)
= I_2) Program Files
1 1) Acro Software
+ ) Adobe
+ ) Afreet
+ | Ahead
= |2) ARRL
=l ) AntEkz1
# |2 book,
|2 Terrain

Figure 2

The HFTA icon should appear on Desktop. If it is not there, right click on the HFTA.exe icon in
the Terrain folder to create a second shortcut and then drag it to the desktop.

e The Terrain folder contains the HFTA application, PRO and PRN files.
.PRO (Profile) files loaded from the CD are sample terrain files. MicroDEM will later generate
the PRO files specific to your QTH.

¢ .PRNfiles are the Elevation Angle Statistical data files that profile the lowest angles of arrival
of DX signals from various parts of the world. This data can be overlaid on the radiation plot
to see how the antenna will perform for low angle signal arrival from various parts of the world
to your (general) QTH.

3.2 Opening HFTA
In this tutorial, “click” means a single left click of the mouse.

Opening HFTA for the first time, the Main window, Figure 3, appears.

§8 HETA (HF Terrain Assessment) E‘E‘El

‘ HFTA, HF Terrain Assessment i Help

“ersion 1.04, Copyright 2003-2004, ARRL, by NBEY, Mar. 02, 2004

Frequency: Diffraction:on
142 MHz Options

Terrain Files: Ant. Type Heights
| meters| [~ Taiain i
| meters [~ Terrain2 ™ Show Ants

\
‘ | meters [~ Terain 3 )
‘ | MEters [~ Teraing M

Elevation File:

Max. Elev. Angle
Elevation file: 20 deg Computel Exit
~ 25deg

i+ 34 deg

R

Figure 3
Hovering the mouse over the various fields, it will bring up a brief explanatory note.
Hover the mouse over Terrain Files: field, line 1 in Figure 4. An instruction set “Select Terrain.
Click on Cancel for blank file selection” will appear. Click on this field line and the Terrain folder

opens. Many PRO files appear. Click on the N6BV-45.PRO file and it will then be entered on line
#1. (Note that N6BV is Dean Straw, author of HFTA and these are his included demo files).
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ill HFTA {HF Terrain Assessment) gli\@‘
‘ HFTA, HF Terrain Assessment ﬂ Help
“ergion 1.04, Copyright 2003-2004, ARRL, by MEBY, Mar. 02, 2004

Frequency: Diffraction:on
14.2 MHz Options
) Terrain Files: Ant. Type Heights
[ WeBv-45PRO | [ meters| [~ Terrain 1
2z | [ | meters| [~ Terrain2z M Show Ants
3 ‘ ‘ | meters| [~ Terrain 3
%| ‘ | Meters | = Torraing Elot Tersain
Elevation File: Max, Elev, Angle
Elevation file: " 20 deg Caomputel Exit
25 deg.
&+ 34 deg.
Figure 4

This is how all Terrain Files will be entered. The PRO file has the distance vs. elevation
information that has been created in MicroDEM by N6BV for an azimuth of 45 degrees. This is
just one of the many 5 degree PRO files that will be generated by MicroDEM for his QTH.

Select another terrain file. Hover over the line 4 field and click. The Terrain folder will open again.
Click on the FLAT.PRO file and Open. This will populate field #4.

Two PRO files are now loaded, a terrain file for N6BV and a FLAT file as per Figure 5. The FLAT
file provided by HFTA plots the land profile and antenna pattern over flat terrain for comparison
purposes to your terrain.

Note that only PRO files are loaded in the Terrain Files field.

Gl HFTA (HF Terrain Assessment) Qli‘@l

‘ HFTA, HF Terrain Assessment i Help
“ersion 1.04, Copyright 2003-2004, ARRL, by NBEBY, Mar. 02, 2004
Frequency: Diffraction:on
14.2 MHz Dptions
Terrain Files: Ant. Type  Heights
| weev-25PRO | [ meters| [~ Terrain 1
2| [ ‘ meters| [~ Terraln2 W Show Ants
3 | | MEErs | [~ Terrain 3
—| | FLATPRO | | MEMErS | [ Terraind ] Tl
Elevation File: Wax, Elev, Angle
Elevation file: 20 deq. Compute! Exit
25 deq.
& 34 deg.
Figure 5

Hover over Ant Type field, Figure 6, and select a 3 element yagi for instance from a number of
possibilities. Do the same for Heights and choose 60 feet (must be > 1 foot).
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w| Enter, Heights/Antenna Type E|
feet
Terrain | Antenna |Height 1|Height 2 |Height 3|Height 4
MNEBV-45.PRO 3Ele. - &0 0 ] ] Copy
Dipole 1] 1} 1] 1] C
I— L
1] 0 | 0 0 Copy
4Ele.
5Ele. 0 o [ o 0 Eopy
BEle.
Free-space gain: 2-Ele=5.5 | BEla. HBi, 4Ele.=0.5
dBi, 5-Ele.=8.5 dBi, 6-Ele~11.0 dBi, -Ele=12.0 dBi.
Use * for out-of-phase diive; e.g., 90° Cancel ok

Figure 6
Other settings for the HFTA window as follows,
Elevation File: field is left blank for now.
Frequency field; enter a frequency of interest, i.e. 14.2 MHz (range 160 to 10 m)
Diffraction is normally ON

34 deg is normally checked. Recall that low angle radiation is primarily of interest as they are
most important for DX. Angles higher than 34 angles are not plotted. (Lower angles selectable).

Show Ants Button. Click this Button to show the height of the antenna over ground in the profile
plot.

Terrain 1, 2, 3, 4 boxes: In order to plot terrain, the box beside the PRO file must be checked.
Note that HFTA can display up to 4 at-a-time plots of terrain for comparison purposes.

To CLEAR any of the main window fields, click the field, and when the file folder window listing
appears, click CANCEL. To clear the field, click YES; to keep the data, click NO.

The HFTA control panel should now look per Figure 7.

5l HFTA (HF Terrain Assessment) E”E\E|
‘ HFTA, HF Terrain Assessment i Help

“ersion 1.04, Copyright 2003-2004, ARRL, by NeBY, Mar. 02, 2004

Frequency: Diffraction:on
14.2 MHz Options
Terrain Files: Ant. Type Heights

NEEV-45PRO | 3Ele. | 60.0 meters| I Terrain 1
[ meters | [~ Terrain2 [ Show Ants.

|

2] |

& ‘ | ‘ meters | [~ Terrain 3 .
4 FLaTPRO | 3Ee. | 0.0 meters| [ frin M

Elevation File: Wi, Elew. Angle
Elevation file: " 30 dey Compute! Exit
" 25 deg
+ 34 deg
Figure 7

3.3 Plot Terrain

Click the Plot Terrain button and make sure the Terrain box is checked. Figure 8 reveals the
terrain profile.
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Terrain Plot, HFTA =

Terrain Profile NBBY-40.PR0

Antenna  —_| oo

_____________________________________________________

______

Flat Ground mo

601

Local Terrain

CNAST ] e

1] 2,000 4,000 6,000 8,000 10,000
Distance from Tower Base, Feet

Figure 8

The light blue plot is the FLAT file terrain plot and the dark blue is the QTH terrain plot. The
antennas are shown figuratively at 60 feet above terrain on the left.

3.4 Compute Pattern

Click the Compute button and HFTA will compute your vertical radiation profile per Figure 9.

i Freq.=14.2 MHz
HFTA, Copyright ARRL 2003-2004, by N6BV, Ver. 103 | 1y Gain: 147 a6
N6BV-40.PRO
B0 ft
3-Ele.

Local Terrain ——

Flat Ground —|

Gain, dBi

BOft
3-Ele

print | Out File

0 22 24 26 25 30 32 34
Takeoff Angle, Degrees

Figure 9

Note the light blue FLAT file plot shows the pattern over flat ground compared with the local
terrain. In this case there is significant improvement at very low angles (~ 6 degrees) which is
what most operators strive for when working DX. In this case, the low angle is achieved as the
site has a significant down sloping terrain profile in front of the antenna.

3.5 Elevation Statistics Files, also known as Signal Arrival Angle

A useful overlay is a bar graph that can be imposed on the above plot that displays the statistical
average angle of arrival of signals within a call sign / geographical area. The graph assumes a
US or Canadian location with a choice of signals arriving from Europe (EU), Far East (JA), South
America (SA), South Asia (AS), Southern Africa (AF), and South Pacific (OC). These files are
located in the Terrain folder and are designated as .PRN files.
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Click in the Elevation File field to load the statistics files, Figure 10, containing a list of PRN files.

Select elevation-statistic file

Look in: ‘ |3 Termrain

=l

£ £f B~

|&]wz-nv-us, PRI
|&]wP2E-Us. PRI
| wo-NE-US PRI
| ] w4-FL-US. PRI
I |&]w7-10-Us. PRI
|5 wo-co-Us.PRY
|#]wo-5D-us. PRI
|&]41-MA-UIS. PRI
|5 ] wr2-AL-US.PRY
| wa-v-EL. PRI
| ] ws-T-US PRI
|&]we7-MT-US. PRI
| wo-KS-US.PRY

6

My Recent
Documents

Desklop

3

My Documents:

My Computer <

| ] wz-Ny-0C PR
|&]4-5A-US. PRI
|#] wd-nic-Us. PRIy
| %] wed-Th-US, PRA
| w5-M5-Us. PRI
|&]ws-5T-US PRI
|&] w7-nz-us.PRI
|&]w7-wa-US, PR
|&]wa-MI-Us PRI
|#]wa-1L-Us, PRN

|&]vp2E-ELLPRN

|&]w0-ND-US. PRIY

| wo-NE-ELLPRN

|#] wz-y-28, PRI
|5 w4-FL-ELLPRI
|#] w7-ID-ELLPRI
[ W7-tay-Us. PRI
|®]w7-0R-LIS PRI
|&] w7-uT-Us. PRI
|%] we-wiv-Us. PRI
| kL7-Us. PRI
|&]¥E7-US. PRI
|#]wp2E-0C PRI
| W0-CO-EL PRI
|&] Wo-1A-US. PR
| wo-lE-OC PRI

] w0-5D-ELLPRY
5] 1-Ma-ELL PRI
& wiz-AL-ELL PR
] Wi3-PB-US. PR
5] Wa-FL-OC.PRH
5] WS-NT-ELLPRI
] w7-ID-0C. PR
5] WP-MT-ELLPRM
5] wo-WI-US PRM
] kP2-1Us.PRH

] wp2E-18.PRN

%] W0-CO-OC. PR
& wio-ks-ELL PRI

LAY VY Y Y EN Y Y VY Y

Enter call area prefix ....

“.} File miame: |m ﬂ Open |
- ]
My Metwork,  Files of tpe: Eleytion statistic: files [ PRN] j Cancel
Places
[/ Open as read-only

Figure 10

As an example, take N6BV’s QTH. We need to locate the PRN file that has the data for his call
area W6. Type W6 in the File name field as his call district and a drop down menu appears,

Figure 11.

(wi

WE-LA-AF. PRM
WE-LA-A5, PRMN

WE-LA-14,. PRMN
WE-LA-OC PRM
WE-LA-54,PRN
ia-LA-LIS. PR

Figure 11

The W6 files appear, centered on LA with the various DX location sources listed as .PRN files.
Click the direction of interest. The PRN file will appear in the Elevation File field, Figure 12.

il HETA (HF Terrain Assessment)

HFTA, HF Terrain Assessment

Elevation File:

6 February 2014

Max. Elev. Angle

“Wersion 1.04, Copyright 2003-2004, ARRL, by NEBY, Mar. 02, 2004

Frequency: Diffraction:anl
[ T4z Wz Qptions
Terrain Files: Ant. Type  Heights
[ weev-40.PRO | 3Ele. | &0 feet | ¥ Temain1
| | [ feet | [~ Terainz ¥ Show Ants
3| | | Teet | [~ Terrain3
& [ FLaTPRO | 3ER | 80 s | g T | B VA

Elewation file: WiFi-LA-EU PRM 20 deg. Compute! Exit
" 25 deq.
* 34 deg.
Figure 12
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3.6 Display Statistical Files

Click Compute again and the Bar Graph is imposed on the antenna pattern, Figure 13.

Output Graph, HFTA X

. Freq. = 14.2 MHz
HFTA, Copyright ARRL. 2003-2004, by N6BV, Ver. 1.03 | oy Gain. 147 dBi

NGBV-40.PRO

Gain, dBi

GO
3-Ele
Fig. of Merit 86

Elev. Statistic
W6-LA-EU.PRN

Print Out File

Elevation Statistics, %

3Ele
Fig. of Merit 11.7
(E3ES
a AALARAUISE M oy e
02 4 B & 101214 1615 20 22 24
Takeoff Angle, Degrees

Ly

Figure 13
Ideally, the antenna pattern would have the same envelope as the bar graph envelope in order to
capture the low angle DX signals. If the antenna pattern does NOT match well with the bar graph
due to pattern nulls, blockages or higher angle patterns attributable to the QTH terrain or antenna
height, then DX signal strengths will be less. Maybe you didn’'t want to know about this.
On the right hand side of the plot, the files being plotted are listed, being assigned unique colors.

This completes the basic operation on HFTA. You are now able to run basic HFTA.

4 MicroDEM Installation

DO NOT download the older version MicroDEM from the ARRL CD.

The current version is available on the MICRODEM Home Page website. In this instance,
version 2013.3.6.1

http://www.usna.edu/Users/oceano/pguth/website/microdem/microdem.htm

Click the “Download” Link. Then click the complete MICRODEM install (75MB) link. Save.
To install, click on EMmicrodem_setup.exe

MicroDEM will install TWO directories, C:\mapdata and C:\microdem, both with subdirectories.
DO NOT CHANGE from root directory or rename. They will self install per Figurel14.

C:\mapdata the DEMs are saved here as well as the generated PRO files
C:\microdem contains the application
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=l Ga@ Local Disk (iZ:)
=l |} mapdata
| climate
1 ) DataBase

+ (=) DEMs
+ () microdem

Figure 14

i
Open MicroDEM by clicking the shortcut icon TJ—{U which should have been placed on the desk
top upon installation. If it is not there, right click on the microdem .exe icon in the C:\microdem
folder and create a second shortcut. Drag it to the desktop.

The MicroDEM Option’s settings on the main menu bar must be set up exactly per the
settings in Appendix Il. Do this NOW, before doing anything else with MicroDEM. These
setting are CRITICAL to the success of operating MicroDEM and HFTA.

If in the process of working with MicroDEM it crashes you might be able to restore using the field
in the bottom left of the Options screens, Figure 15.

Default set ko restare

MICRODENM v
Figure 15

5 Down Loading Maps

Recall that a DEM is a digitized topographical map which includes elevation information. HFTA
requires these maps in order to plot terrain and vertical radiation pattern.

The vertical contour interval used is 30 meters. The 10 meter intervals are not used.

The US and Canada are divided in to Regional maps. The US is organized by State, County, and
then subdivided in to local area Data Sets. Canada is somewhat different in that a grid system is
utilized for Regions which then contain smaller map Data Sets. Both systems yield compatible
DEM maps for use in MicroDEM.

You have to know your geographic location so that you can select the correct map or maps. Both
systems allow one to easily search to get you in the “ball park” for the map to down load.

The two recommended sites for locating and down loading the DEM maps are,

Canada http://www.geobase.ca/
USA http://data.geocomm.com/dem/demdownload.html

For directions in downloading the CDN maps, go to Appendix Ill.
For directions in downloading the US maps, go to Appendix IV.
For both countries, registration is required before downloads can take place. The maps are free.

By way of example, the authors QTH looks to be located in the 092G07 DEM Data Set. The 092
represents a major map Region and GO7 represents a smaller Data Set map within that Region.

6 February 2014 10 VA7IW


http://www.geobase.ca/
http://data.geocomm.com/dem/demdownload.html

A BEGINERS GUIDE TO HFTA
HIGH FREQUENCY TERRAIN ASSESSMENT

Download your “best guess” map(s) before proceeding to Section 6.
Save the DEM maps to C:\mapdata\DEMS.
Note: The author set up a subdirectory under DEMs labeled Zip Files for the downloaded

Canadian Zip files. The Zip files are then extracted (unzipped) to the DEM’s folder, Figure 16.
This is not needed for the US files.

= [C7) DEMs
I2) Zip Files

Figure 16
6 OPENING and MERGING MAPS
6.1 Opening a Map in MicroDEM
As this instruction document is written by VA7JW located near Vancouver, British Columbia,
Canada, the instructions will be in the use of the Canadian DEM system. The US process is very
much the same and if anything a bit easier as the DEM files is ready to use.
There are two differences between the US and Canada DEMs.
The Canadian DEM Data Set comes as an East (E) and West (W) file. Under the Data Set

designated 092G07 there are actually TWO file sets, which when downloaded and saved, will
appear per Figure 17.

[=n9zg07_0100_deme. dem |
09207 _0100_demw , dem

Figure 17
The East and West files are differentiated as deme (E) and demw (W).

If you were to open only the deme file, you will only see the eastern half of the 092G07 map. To
see the whole Data Set, you would have to open both deme and demw files at the same time.
You can open one or both as individual maps within the MicroDEM window. They are not
MERGED maps at this time — that process is explained in Section 6.2 following.

The US DEM Data Set comes as a .GZ file which is ready to use in MicroDEM, whereas the CDN
Zip file must be unzipped prior to use in MicroDEM. The US files are not split as in the Canadian
system.

Open MicroDEM. Click the X to close the MICRODEM advisory window, Figure 18.

Wi

e TR D O

MICRODEM

Figure 18
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MicroDEM likes to occupy the whole screen when opened. This is OK but recommend reducing
on-screen size somewhat using the window reducing icon in the upper right of the window.
Reduce the width to about 60% and height to about 90%, then re-center on-screen. This allows
for viewing of other material on the screen.

To load recently downloaded DEM map(s), click File > Open > Open DEM.
For US DEM’s, retrieve the ready for use file from C:\mapdata\DEMs.
For Canadian DEM'’s, retrieve both the E and W unzipped .dem maps from C:\mapdata\DEMs.

Hold down the CTRL key and click on both of those files. They will be highlighted per Figure 19.

- |59 DEMs ¥ O m- / East DEM
(& cded_092903_t _z_Fade_fr.html
& cded_n92006_1_0_fode_fr.html <

(& cded_092q07_1_0_fgde_fr.html
(@& cded_n92q02_1 _2_fode_Fr.html

]
=] dnec_092q03_1_2_pna.xml =) Gwro.0EM
= dnec_092906_L_0_pna.xml \
| dnec_09207_1_0_pna.xml \
=] dnec_092q02_1 _2_pna.xml
(=) HangRockzanyan_DEM_2. tar. gz WeSt D E M
= 092902_0102_deme dem
=] 092q02_0102_derw.dem

=) 092003 _0102_deme dem
(=) 092g05_0102_demw dem

< >

File hame: "092907_0100_derrws. dem” *092507_0100_derne. dem” v
Files of ype: Allfles v

[] Open as read-only

Figure 19

Click Open and the 2 maps, Figure 20A and Figure 20B ought to be displayed, both the
DEMW.DEM (west) and the DEME.DEM (east) maps.

Note that one map will open exactly on top of the other map giving the appearance of only one
map, so grab and hold the “top” map with the mouse and move aside to expose both such that
DEMW is on the left and DEME on the right.

Ensure that the overall MicroDEM window is sized to display the entire map, height as well as
width.

If this color elevation scale bar on the top left is annoying, make it go away.

[
1400 800

[
400 0 m

1. right click anywhere on map

2. select "Legends/marginalia”

3. click on "Elevations" button

4. clear "Include on maps" radio button

6 February 2014 12 VA7IW



A BEGINERS GUIDE TO HFTA
HIGH FREQUENCY TERRAIN ASSESSMENT

Figure 20 A Figure 20 B

Notice at the bottom right of the MicroDEM window there is a display of Latitude, Longitude and
Elevation in meters. This reads the mouse cursor position. Mouse over the map and see that
this LAT and LONG and elevation changes with position. It ought to be reporting in Degrees,
Minutes and decimal Seconds as set up in the Units Tab under Options (Appendix II).

It may be that only one of the two maps in 092g07 Data Set is sufficient for HFTA analysis at your

QTH, especially if the QTH is in the middle of the map. If it is off to a side or corner, you may well
need adjacent maps to ensure a full analysis.

Save both maps for now. Click File > Save DEM > EntireDEM, MD DEM.

Since the Name of map 092G07 in the GeoBase is Port Coquitlam, (US Databases also have
names for the maps), the two will be saved as two separate maps, PoCo-West and PoCo-East.

The new DEM window opens. Figure 21, as the location in which the map file is to be saved.

new DEM
PoCo East ~—_ Savein: | 3 DEMs v O =@
< 59 %ip Files [ 032907 _0100_deme. dem
| PoCo-East DEM 092907_0100_demw.dem
My Fiec: Paro-Wiest, DEM 092q08_D100_deme.dem
)eeﬂﬁ??s" & ew west East-west.DEM =) 092g08_0100_demw.dem

Narth Yan East-West,DEM Poco-New West_East West DEM
Poco East- West DEM

PoCo West _ Mew West-West DEM
092901 _0102_deme dem

: 09201 _0102_dernw, dem

(e 092902_0102_deme dem

- 092902_0102_dermw. dem
092q03_0102_deme dem

092903 _0102_dermwy, dem
092906_0100_deme dem
052q06_0100_dermw, dem

@

PoCo West

[=]

L

=
g
|

My D ocuments

€

My Computer

File narne: "l L Save ]

&

MyMetwork  Savesstype  [DEM ~| [ cancel ]'I

Figure 21
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Click Save and ensure it is saved to C:\mapdata\DEMs, and NOT in C:\microdem.

Close MicroDEM.
Test. To retrieve the map, open Microdem; File > Open > Open DEM.

Hold down the CTRL key and click on both files and then click Open. If only one map shows, the
second map may be underneath. Drag and separate the maps.

If the 2 maps appear, everything is good. Close MicroDEM.

6.2 Merging Maps

As mentioned, one map may not provide complete coverage of your QTH. Based on a visual
inspection of your QTH map, it may be necessary to merge other adjacent maps to ensure that
HFTA has access to sufficient range to do a complete analysis.

As a guide, HFTA examines terrain out to 4.4 km./ 14,400 ft The km legend at the bottom right
will provide guidance in this respect. If later, you want to plot the horizon in MicroDEM, you might
want to go out to 50 km / 31 miles, plus or minus.

In this example, the East and West maps of 092G07 will be merged to make a complete map of
092G07, i.e. East and West will be merged.

Open MicroDEM. File > Open > Open and Merge DEMs.

The DEM folder will open and select (highlight) the two maps to merge using the CTRL key, i.e.
PoCo-West and PoCo East. Then click Open.

MicroDEM will automatically merge the two maps. A progress bar appears on screen.

The new map will appear as a continuous and seamless map of the two areas.

4l POCO EAST- WEST: , Elev=45

Latitude

A

Longitude =||

Figure 22
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You can check that the two maps have merged properly. Figure 22, by checking the Latitude and
Longitude boundaries.

Save this new map as a new DEM in the DEMs folder, i.e. PoCo East-West.dem.

Note — If you inadvertently merge maps that have already been merged, or can’t be merged, a
white MERGE screen will still appear, and while looking to be merging the maps as indicated with
the progress bar, the screen will remain blank when the process completes, thus indicating an
error.

Close MicroDEM. You are now able to create merged maps.

7 Latitude, Longitude and Elevation

You have to know where you and your antenna are located geographically. This will be
determined through the use of Latitude, Longitude and Elevation determination.

Latitude measures distances North and South of the equator whereas Longitude measures
distances around the Earth. At the equator, 1 degree of Longitude is equal 1 degree of Latitude.
However as one moves North or South of the equator, the distances between lines of Longitude
get closer together (distances become less) and at the poles, the distance becomes zero. Table
1 gives approximate distances of Latitude. Longitude will be decreasing as one moves North or
South. Distance between Latitudes always remains constant.

1 degree 111 km 69.2 miles

1 minute 1.86 km 1.15 miles

1 second 309 m 101 feet

1/10 second | 3.09 m 10.1 feet
Table 1

For more information, visit http://calgary.rasc.ca/latlong.htm

ACCURACY of location is really important in MicroDEM. Significant differences in the plots are
noted if locations are casually entered.

HFTA centers the assessment on the Lat and Long of the QTH. Radial lines are going to be
generated every 5 degrees out from your location plotting terrain elevations for a few thousand
meters. Small changes in the QTH location can cause significantly different profiles to be
measured thus affecting the vertical radiation plot. Locations to less than a second are needed for
accuracy and repeatability.

If you do not know your EXACT tower / antenna base location, now is the time to use Google
Earth to determine Lat, Long and Altitude. It will be far more accurate than trying to determine it
on a paper topographical map.

In Google Earth, enter your address and zoom in on your QTH. Place the curser on the exact
location of the tower or antenna base and read off Latitude, Longitude and Elevation in lower right
corner, Figure 23. J ¢

Figure 23
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Write these numbers down and keep them handy as they are often used in MicroDEM.

Refer also Appendix VI

8 FAN’s and PRO Files
8.1 What are FAN’s?

The word “FAN” as used within MicroDEM describes radial lines which MicroDEM will create,
radiating out from the specified location (your QTH) every 5 degrees around the full azimuth of
the QTH. These are the PRO files and contain the elevation vs. distance data.

Open MicroDEM, File > Open DEM to bring up your map.

Mouse over the map to see that the Lat and Long is reporting at the bottom. Move the mouse
cursor to find your approximate QTH location. This helps visualize your terrain as well as knowing
“where you are” on the map.

| |

Note that you can see more detail by clicking on the .\ magnifier icon on the map menu bar to
Zoom In on your QTH. Select a Zoom-In factor as 2 or 3 times typically to view detail and ensure
that the terrain looks like your terrain. When finished zoom back out to a magnification of 1.

8.2 Generating PRO files

The mouse does not have to be exactly on your QTH. Close is good enough as you will enter
your EXACT location using a location window as per Figure 24..

Click the FAN icon at the top of the map menu bar. The Weapons Location window, Figure

24 should appear.
Weapons location (WORLD GEODETIC SYSTEM 1984) E]

Lat/Lang | MGRS | UTM

Latitude Deg () Min ] Sec ()
@NHOS ) 49 16 59.73
Longitude

@EWIOE [+ 122 52 28 55

Decimal

[] Longitude 0-360 ODeg OMin @ Sec

[ 5ave default hemisphere

Figure 24

If the icon is not presented in the map menu bar top of the map, click Calculate > Intervisibility >
ViewShed on the MicroDEM menu bar.

Some clarification of terminology used in MicroDEM.
Intervisibility is the ability to see a distant visible object over a relatively long distance
Line of Sight (LOS) is the unobstructed view of a distant object.

ViewShed is an area of land or water that is visible from your QTH.
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When the Weapons Location window appears as per Figure 24, enter your exact Lat and Long
down to the fraction of a second, then click OK. (this S/W was/is a military work).

The ViewShed window, Figure 25, will appear with your Lat and Long imbedded embedded at the
top of the window as Observer. Check that this is so.

ViewShed Parameters
Observer: N49*16'59.73" W122"52'28 55"

File Name —» Fanname  YAZIWO Observer
Max range (m) | 4400
Min range [m) [g Target
ASL AGL
Ensure 4400m — Oast @

Observer AGL [m] |2 g
v t
Torget ABL fm] |5 epoit coverage

Left boundary [ Save radials

Right boundary |30 Outline fans

Max inclination a9
o Range Units

Min inclination | gq O Opds &m
Dpacity (%) 25 Color & algorithm

Fan selection

() Single () Multiple [ask] ) Mulliple [same]

[ ok | % cancel | 2 e |

Figure 25

Provide a Fan name in the “Fan name field” (other than VA7JW-0). As you will likely be
generating a number of FAN / PRO files, suggest you name and organize each batch of PRO
files separately since each PRO file contains 71 profile files. Suggest a PRO folder be created, for
instance, Appendix V, to keep track of the files by date and/or “job”. A time and date stamp within
the PRO file name might be useful, as shown in blue,

VA7JW-1330-9nov12-20.00PRO
Enter data as shown. Check Report Coverage, Save Radials, Outline Fans.

When the OK button is clicked, the PRO files will be automatically saved in the C:\mapdata\MD-
PROJ /FAN folder under this file name.

If you happen to click @ it indicates that the FAN files will be saved in
C:\mapdata\temp, Figure 26, which they are NOT. In spite of this the PRO files do get saved in
the FANS folder. This path can be changed to C:\mapdata\AMD-PROJ\FANS without incurring
problems but it reverts back to the temp folder next time used, so just leave it alone.

Browse for Folder @EI
Stored Fans
Ciimapdataltemp
1) icons ~
&) IMAGES
) indexed_data
&) MD-PROJ
i MOVIES
100 nasa
#-2) MimaData
10 5ATS
{5 strateol
=y ]
5 db_aux v
Figure 26
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MicroDEM will create quantity 71 .PRO files at 5 degree intervals around 360 degrees and will
automatically save them in C:\mapdata\MD-PROJ\FANS\filename.

The map, Figure 27, should show the 2200 m and 4400 m range circle encompassing the profile
out to 4400 m.

4400 m range circle

Your QTH

2200 m range circle

Figure 27

Inspect the folder C:\mapdata\MD-PROJ\FANS and confirm that “VA7JW-0..” files are there.

%) ¥a71w-0-0,00,PRO

%] ¥a7IW-0-5.00,PRO

& va7W-0-10,00.PRO
%] vaA7IW-0-15.00.PRO
%] vA7IW-0-20,00.PRO
%] A7 IW-0-25.00.PRO
%] vA7IW-0-30,00.PRO
| [#]varw-0-35.00.PRO

or as VA7JW would save them,
E YWA7IW-1330-9noyv13-20.00,PRO
Figure 28
Each file is 5 degrees increased from the previous file, hence the -0.00 file starts as true North at
0 degrees, the next file at -5.00 being 5 degrees east of true North and so on to the last file at 355

degrees.

If you see the files listed as such, you have generated the PRO files needed to run HFTA and are
ready to set up your own QTH maps, create PRO files and run HFTA. .

Have a look at Appendix VII for other MicroDEM features of use in characterizing your site.
8.3 Moving PRO Files from FANS Folder to a Terrain Folder (Optional)

HFTA looks for PRO files in the Terrain folder but they were generated and saved to the
C:\mapdata\MD-PROJ\FANS folder.
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To run the PRO files in HFTA, you have to navigate HFTA to C:\mapdata\AMD-PROJ\FANS where
the generated PRO files are stored, select the profile file to be examined, and enter in the HFTA
Terrain Field.

The author prefers to move the PRO files immediately after they are generated to a folder per
Figure 29 named by call sign (VA7JW) or some other designator so that various studies can be
segregated and accessed more easily within HFTA.

A portion of VA7JW's file structure is shown in Figure 29 where dated subfolders store various
studies on 9 Nov 2012 from my QTH.

| 8% 9nov13

File Edit “ew Favorites Tools |

QBack M =2 ) ? p. =

Folders

ﬂéi' Deskiop
= 5 My Documents
= |2 Documents
+ ) Accounts
+ | 2) Computor
= ) Ham
+ | ) Articles
| BCDw
[T BPL
| Calculators
|2) Catalogs
+ | ) EMC
= ) HFTA
|2 B DEM files
120 Manual
) va7aM-Data
= | Z) WATIW Data
= |[) PRO Files
9 9novls €&

Figure 29
In Win 7, Program Files would be Program Files (X86) as this is a 32 bit application.

The generated PRO files are manually copied out of the FANS folder into the VA7JW DATA
location with dates/ time the runs were performed.

To load the PRN files, click in the Elevation File: field and enter the required PRN file as before.

That’s it! You now have the basics for running HFTA and MicroDEM
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APPENDIX |
Windows 7 Installation Notes

HFTA and MicroDEM were first installed on a Windows XP machine. All operations and
screenshots in this document are described and taken using XP.

The Win 7 installation is slightly different regarding some of the operations and the screenshots.
There is no fundamental difference between the two as operations and appearances are closely
related. Differences are related below. Refer to the XP process at the same time if uncertain.

Installing HFTA

Insert CD

Win 7 displays the contents of the CD. Click on the Setup Icon (Application file)
The Install wizard will be activated

Check Custom

Select Install ARRL Antenna Book.

Not necessary to install these old Adobe PDF files as not related to HFTA.
Check ALL HFTA boxes; these are the PRN files.

Uncheck all other applications, PDF’s etc. Not necessary for HFTA.
UNCHECK MicroDEM. DO NOT INSTALL this file. It is obsolete.

VB6Runtime at bottom of list is permanently checked.

Install Adobe 7.0? NO if have later versions already installed (currently ver 10).
Install

Icon on desktop? YES

The installation will run and when finished, close windows.

Check that the HFTA icon is on the desktop.

Check that ARRL file is installed under Program Files (x86) / AntBk21/ Terrain.

Check that the Terrain folder contains the .PRN files. Close

Functionality Test:
Click the HFTA icon; HFTA window should appear.

Click the Terrain Files: & bring up the .PRO file list. Select N6BV-45.PRO.
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Enter or change Antenna field to 3-Ele and Heights to 60 ft.
Click Plot Terrain. Terrain graph should appear. Close graph.
Click Compute Vertical radiation graph should appear.

Hover over Elevation File: Select the W6—LA-EU.PRN file. Click Compute. Bar graph should
appear in vertical radiation plot.

If these have all worked, HFTA is set to go.

Close all windows.

Installing MicroDEM

The program requires a 32 bit version of Windows such as XP and will run on 64 bit Windows 7
but in the in Program Files (X86) directory.

Follow instructions per installation windows.

Programs MUST self install to C:\microdem\ and C:\mapdata. DO NOT CHANGE.

Install & Finish.

MicroDEM advises BDE (Borland Database Engine) not installed. Install BDE now? Yes.

BDE Utility installation window appears. Check Install DBE 5.2. Follow Installation windows and
install location per recommendation. Finish.

MicroDEM advises SAT_BAND_NAMES_V4 not installed. Confirm Install? Yes.
MicroDEM advises MD_TABLE_DEF_v2.DBF required. Confirm Install? Yes.
Check that microdem and mapdata have both installed at the C:\ root

Open MicroDEM using icon on desktop. If not present, create a desktop shortcut.
MicroDEM should now run. Close the Overview window.

Before any other operation with MicroDEM, open Options on the main menu bar and set up ALL
tabs per Appendix Il following.

Close MicroDEM.
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APPENDIX II
MicroDEM OPTIONS Setup

The OPTIONS menu appears on the top menu bar of the MicroDEM window. Do not load any
maps before completing the Options set-up. These settings MUST be EXACTLY as shown.

Submenu buttons are NOT shown unless the installed default settings have to be altered.

Always click OK if

1 Programs Tab

a setting is altered.

= MicroDEM-32 17.0, build 2013.3.6.1 Options

2 Directories Tab

6 February 2014

Daturmn LAs Grids Qceanography ‘egetation Menus
Import/Export | Wiews | Hardware || Analysis | Units Coords || Database | Imagery | Indexes
Pragram | Directories Maps Wector maps ek Geology fGeography

Show main kool bar Menus
Show map toolbar (%) Reqular () Physical geography

Show menus Omat (O Historic shipwrecks
Save defaults on exit (Crstruckural geology () TCP server

Auko open

(&) Nathing Momenclature

O Last project Omilitary @) Scientific

() Last DEM

() Last image

() Last, DB/shapefile Stakus bar

() Blank vector map

[ bisable right mouse click,

=l MicroDEM-32 17.0, build 2013.3.6.1 Options

Diaturn LAS Grids Oceanography Yegetation Menus
ImportfExport | Wiews | Hardware | Analysis || Units Coords || Database || Imagery | Indexes
Program Directories | IMaps ‘eckar maps ‘Web Genlogy)aeography
Purpose FilefPath e

Main map directary Ciimapdatal

GMT directory

MrSID Decode program

MrSID Info program

F'w Taols directary

‘eckor map name CHAMICRODEM yworldmre. prj

ETOPO DEM

‘Walkabout EXE CHMICRODEM geowallywalkabout, exe

Polarview EXE CHMICRODEM geowalllpolarview, exe

Immersaview EXE CHMICRODEMGECWALLV IMMER SAVIEVWSERVER .EXE

Wiewshed dir c:imapdataitemp’,

DEFexplorer

State SHP v
l¢ T l [x — ] ’ Save Copy ] ’? Help ] Default set to restare

‘Wwarld Cutlines ciimapdatalDataBase)Groups) 1 10M-YECTORS . DEF
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3 Maps Tab

= MicroDEM-32 17.0, build 2013.3.6.1 Options

Import/Export || Views | Hardware | Analvsis | Units

Daturm LAS Grids Oceanography Weqgetation Menus
Coords | Database | Imagery | Indexes
Program Directories | Maps | Vector maps Web Geology/Geography

[ pedination diagram [ Transparent icans

) lipboard
Default display Default size | 1030 by 550
() Elewvation (3 Quick.
() Reflectance Max map size 15000

() Contour () Detailed
() Reflectancefelevation merge Map memory check (ME) ®
() Blank 0 Ask.
DEMs open ak zoom
. Missing data Blow up extra margin (m)
Box around quick exports Gray scale merges Pan buttons

Pan owverlap

[(JPreserve map aspect ratio [ Allow scale bars, small scale maps | (314 @1z e

Contour H Aspect l ’ B ey locations H H_i‘_Grids l Blow up size ()

Automatically rescale colors For resized elevation maps
[J5ave DEM base maps

4 Vector Maps Tab

= MicroDEM-32 17.0, build 2013.3.6.1 Options

Import/Expart | Views || Hardware | Analvsis | Units

Rotating earth outlines

[ Wworld outlines l ’LIS Outlinesl ’ TIGER l

Defaulk projection

@ Mercator

() albers equal area conic (US)

(") Lambert conformal conic (US)

() User specified MICRODEM PR file

Change PLSS > PLSS file to read C:\mapdata\DEMs
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[ IMo DEM interpolations Label decimals D

Dratum LAs (Grids Oceanography ‘f'egetation MeEnus
Coords | Database | Imagery | Indexes
Program Directaries Maps | ‘Wector maps | weh GeologyGeography

Yeckar Map size 640 by 480 Shift Mercator bo T GADM

[ auta shift Mercakor to UTM

Pixel size to hide outline I:I
Lang size ko shift I:l
CEUSELIEE]SED [#]Must be in single zone

wWorld outline global DEMs
Wworld outline global imagery

[ — MGRS zones ]

[ = dd UTM zones ]

[ = Even UTM zones ]
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6 Geology

4 MicroDEM-32 17.0, build 2013.3.6.1 Options

Dakurn LAS Grids OQceanography Yegetation Menus
Import/Expork || Views | Hardware | Analysis | Uniks Coords | Database | Imagery | Indexes
Program Directaries Maps Weckar maps | Web GeologyfGeagraphy
Enable grid network computing WMS selections

Grid server ® sk
LIRL | ; |
() Last laver
Fart |QDQD | () Last service

[]izen filter WS options

[]lear kML directory on closing program Record WMS requests in debug lag
WS Display
) Replace
[]=kip check For program updates )15 merge
Backup EXE before web update (&) Opacity
[Jupdate with external program ) Mew window

Opacity

/ Geography Tab

= MicroDEM-32 17.0, build 2013.3.6.1 Options

Dratum LAS (rids Oceanography Wegetation MenLs
Import/Expart || Wiews Hardware | Analwsis | Units Coords | Database | Imager Indexes
Program Direckaries Maps Yeckar maps Web Geology/Geography
B E Strateol

T+

I Mek ]
| @ Focal mech |
E g Koppen,Daylight

[ ]<omplesx: magnetic anomaly profile models

DTernary percentages must surm bo 100%%:
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7 Import / Export Tab

4 MicroDEM-32 17.0, build 2013.3.6.1 Options M=E3
Dakum LAS Grids Qceanography Wegetation Menus
Program Directories Maps Vector maps Web Geology)Geography

ImportfExport |Views Hardware | Analysis | Units Coords | Database | Imagery | Indexes

[ awta fill holes on CEM merge

[(Jneighbors onky in 2 directions GMT elevations values

(7 5ign In File

Max gap ta il () Always Negative

[Jwirap ETOROS ) Blways Ask,
(%) 1.5 times () 2 times
Eeliae = [ ask before opening & bit grids
Oyte @ zbyteint (4 byte real [IMissing walues set ko sea level
|:| Assume negative values missing

[Jwerify all world files ] Assume -29 missing

I:| Assume -999 missing

I:| Assume -9999 missing
|:| Assume -99999 missing
[JMerge DEMs with Different Datums [ Assume -399999 missing
|:| Prompt to save new grids when created |:| DTED accuracy sek bo MA
Farce meter import For DEMs

|:| Open veqgetation grid map

[ Default impart daturn

Opacity (0-255) 755
WORLD GEODETIC SYSTEM 1954

8 Views Tab
il MicroDEM-32 17.0, build 2013.3.6.1 Options =13
Dratum LAS Grids Oceanography Yegetation Menus
Program Directaories Maps Yeckor maps Weh GeologyGeography

ImportExport | Vigws |Hardware Analysis | Units Coords || Database | Imagery | Indexes

[Weapnns Fans] ’ Ambush ] ’\.-'ert Earth curvaturel [ L3 Algorithm l [ IH5 overlay colors ]

Overlays on drapes [ Grid on drapes Opentl

Max initial triangles, | 1000000
Max poinks 25000000
Paint thinning |:|

Live Fly extra delay {ms) 10a [l openGL movies

|:| OpenGl no vertical exaggeration

Map with vegetation Movies
@ DTM @ EMP
O IPEG
Has (Wegekation
O t¥eg ) () GeaTiff
Cosm CVEMP wf world

() IPEG wi world

Sub Menu buttons need to be set up.
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8.1 |'-.-'-.-'ea|:u:|ns Fans |

Fan Drawing Options

’ LOS and fFan algorithm l

Radials, dizcrete/ 5*-30m/Smart/TM5-441/Bilinear Interpolation

Show
9] Masked [[] Display fan vis/masked bitmaps
(*) Visible [] Display coverage density of fan

() Masked % Visible

0--Range circles Draw range circles
. Visible Symbol at fan location

l

. Masked ] ’ + Observer l

Differentiate mized pizels

|~/ oK | [x Cancel I [? Help ]

811 | 0--Hange circles |

Enter 2200 and 4400 and select Range Units = meter

8.2

arnbush

6 February 2014

Select Range Circles (Meters)

Range Marne
Ell
F.ange nits
Oft Oiyds Gimeter Oimile Cinm

Ambush Fan Parameters rzl

Radials, dizcreted 5*-30m/Smart/TM5-441/Bilinear Inte
Show

All coverage
O Masked
e
) Masked % visible I Fan visible

Percentage of route covered
Show route on overlays
Show current location along route
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Vert Earth curvature

Vertical Earth Curvature

Alganithnm

) Mone
@ TH5-441

() Radio K I:I

() oeli

| LOS and fan algorithm |

LOS/Fan Algorithm Options

[‘I.I"erlical Curvature l TH5-441

Fan drawing method

§Hadial linez. dizcrete
Point to point : ..
Radials. full coverage Ray Spacing [): EI

[J¥iewer on grid node
[] Target on grid node

[ ] Radials from zoom map size

Point zelection method
Scaled radial spacing
Constant radial spacing

Grnid square sides [Yoel] Point Spacing [m):

Mearest grid point [Bresenham])

Point int lati .
Dm_ _m Sl B Hornizontal earth curvature
(#) Bilinear Interpolation

DEM Gnid
() Grid triangle 8 uTH "
(2 1/R weighting () Lat/Long
() 1/R? weighting () Geodetic
() Nearest grid () Smart

() 5% grid

Closest blocking distance [m] ICI

x)

LT

Switchover distance

[] Missing data blocks LOS

IH5 overlay calors
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i No new window appears. This is normal
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9 Hardware

=4 MicroDEM-32 17.0, build 2013.3.6.1 Options

Dakum LAS Grids Qceanography Vegetation Menus
Prograrm Directories Maps Vector maps Web Geology/Geography
Import/Export | Views | Hardware |F\nalysis Inits Coords | Database | Imagery | Indexes

Max Active threads

[JForce printer black & white
[CTHP large Format plotter (RTL capable)

Firewall allows internal web browser
[ Geowall setup

Debug log operational

[ alow large Fonts (not recommended)

Save transparent GIF

JPEG Quality

10 Analysis
! MicroDEM-32 17.0, build 2013.3.6.1 Options =9
Drakurm LAS arids Oceanographey Wegetation Menus
Program Direckories Maps Weckor maps wWeb Geology/Geography

ImportfExport | Views Hardware | Analysis |Llnits Coords | Database || Imagery | Indexes

[Juse sea level elevations For statistics [ errain category percentages

[ smoath thalwegs []onfirm openness directions

Hydrology enfarce profiles

’ Dune height/wavelength l

BO0xG00
Openness
IO'.ﬂ'.ntenna EI

() Flying

’ Drrainage Flow l [ Slope

rF
~ 1 Statistical sampling inkerval

[ clip tails For histograms

ap )
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11 Units

Setup for using Degrees / Minutes / Seconds for Lat and Long rather than decimal degrees

4l MicroDEM-32 17.0, build 2013.3.6.1 Options M=
Drakum LAS Grids Oceanography ‘Wegetation Menus
Prograrm Directories Maps Yeckor maps Wb Geology/Geography
Impart/Export | Miews | Hardware | Analvsis | Inits | Coaords | Database | Imagery | Indexes

Locations Elevations Azimuth angle
% Lat/Lang () Mekers () Decimal degrees
MRS

{:} Shark MGRS O Feet {3_} Degrees and minutes
O uTm Speed

588 ters] Pitch angle

metersfsec
Lat/Long ) Decimal degrees
) Decimal degrees & kmjhr ®0 A it
’ egrees and minukes

) Decimal minutes O miles{hr 2
(%) Decimal seconds (O knats

Distances

{-}} Metric

) English

) Mautical miles

12 Coords

=l MicroDEM-32 17.0, build 2013.3.6.1 Options

Cratum LAS Grids Qceanography Wegetation Menus
Progranm Directoties Maps Wector maps Weh Geology)Geography
Import/Export | Wiews | Hardware | Analysis || Uniks | Coords | Datasbase | Imagery | Indexes

[Joual elevations (feet and meters)

[JEoth datums when roaming [ satelite image coordinates
[IMaRs and LatjLong when roaming [JoEM grid coordinates

Yerify Graphical Selections Werify

' Mone () araphical blowup

(%) Reasonable

Oal (%) Kevboard entry

Show roam on all maps

{:} Mewver

©Resscnabie

() Always
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13 Database

4 MicroDEM-32 17.0, build 2013.3.6.1 Options

Dakum LAS Grids Oceanography Yegetation Menus
Prograrm Directories Maps Yeckor maps Web Geology/Geography
Import/Export || Wiews | Hardware | Analysis | Units Coords | Database | Imagery | Indexes

[ aI5 label First time GI5 Edits
Awoid bext overwriting ) Never allawed

CIPlat an all maps

Save data base status

[ Track database ranges

Auto enhance shape files

[Jshow second database toolbar
Show boundaries of colored regions

Relabel on map redraw
[IMadal record displays
Autoassign Label field

[Juse OB color For labels Font
Clear secondary indexes

’— Cutline selectionsl ’ B Default points

Add MA3K field when merging shape files

Mumber of mask fields

(%) Opation ko allow

() ahways allowed

Min integer Field length

|Jse map pixel size plotting rules
[IMiniirmize table on opening

[] &t load quick Filkers

Edit in DE grid

Text as separate layer

uick shape file definitions
[IMultiple filkers For DE graphs

[Istart STAT graphs with reversed v-axis
Show shapefile donut message

Create 30 shapefiles

Save intermdiate DEFs

14 Imagery

= MicroDEM-32 17.0, build 2013.3.6.1 Options

Max Mr Sid extraction size: 4000

Ask about Mr Sid Extraction lewvel

Save imagery as Geokiffs

|:| Use CIE conkrast colors

|:| Average zoomed out imagery

Ignore Zero in histograms

[]show histograms when modifying bands

[ allow override

|:| Jusk bruncate imagery over 3 bik

6 February 2014

Datum LAS Grids Oceanography Yegetation Menus
Program Directories Maps Wectar maps Wieb GeologyGeography
Import/Export | Wiews | Hardware || Analvsis || Units Coords || Database | Imagery | Indexes

EBlue Marble Cptions Mew Files

Max points in histogram|scattergram | 100000 [Juse narmalized imagery

30

(%) Windows kemp directory

() SAT write directory

Aukomakic recognition of TM7T Geotiffs
[CImMulki-file SPOT Geotiffs allowed

[multibands to grids
[IMultibands true color

[IMultibands normalize spectra

Bands by wavelength
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15 Indexes

= MicroDEM-32 17.0, build 2013.3.6.1 Options

Draktum LAS Grids Oceanography egetation Menus
Program Directories IMaps eckor maps Web Geology/Geography

ImportfExpart | Wiews | Hardware | Analysis | Units | Coords | Database | Imagery | Indeses

I [ automatically close index maps

16 Datum

[} = = = | [ | 1

4l MicroDEM-32 17.0, build 2013.3.6.1 Options M=1ET
Progran Directaories Maps Weckor maps Web GeologyGeography

Import/Export || Views Hardware | Anakvsis | Units Coords | Database | Imagery | Indexes
Datum | Las Grids Orceanography Yegetation Menus
11 {(-120to-114%)
Hermisphere

(@ Morth O South | (3) west () East

Ptimnary Datum WORLD GECQDETIC SYSTEM 1954
Secondary Datum | NMORTH AMERICAM 1927 { COMLIS)

[werify datums

17 LAS

<l MicroDEM-32 17.0, build 2013.3.6.1 Options Ml=1E3

| Import/Export | Views || Hardware || Analysis | Units Coords | Database || Imagery | Indexes

3 Program Directories Maps Wector maps weh Geology/izeography
Diaturn LAS | Grids Oceanography Yegetation Menus
LA Lidar color coding
() Classification Load classification to memary
81”':3”5&3" [JLoad return number ko memary

Elevation
OReturn ONEET |:| Load Air Points to memory
(GRS time [use anly ground paints For Foor
gSEIan angble Auko load LAS Files

File number
() single color Ignore low points {noise)

slice thickness {m) Max pts ko memory | 16000000
Profile extract width {rm)

Map symbol size

O1 Oz @3 O«

Las Calors
Slice symbol size
O1 Oz ®3 O4

18 Grids
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=l MicroDEM-32 17.0, build 2013.3.6.1 Options

Il Import/Export | Views | Hardware | Analvsis | Units Coords | Database | Imagery | Indexes

3 Program Directories Maps ‘eckor maps e Genlogy/Geography
Diatum L&S | Grids | Oceanography Yegetation Menus
tulki grid skatiskics--create grids
[ ceiling
[[IMean
[Imedian
[JFlaar
[ std Dev
[Irum Prs
[CJEnvelope thickness
|:| Any MoDaka means MNoData

19 Oceanography

<l MicroDEM-32 17.0, build 2013.3.6.1 Options =3
Program Directories Maps Wector maps Weh Geology/Geographe
Import/Export || Views || Hardware | Analysis | Units Coords | Database | Imagery | Indexes
Datum LAS Grids | Qceanography Vegetation Menus

[Justom sidescan palette

20 Vegetation

! MicroDEM-32 17.0, build 2013.3.6.1 Options M =3

Program Directories Maps ‘eckor maps Web Geology/Geography

Import/Export | Wiews | Hardware | #nalysis | Units Coords | Database | Imagery | Indexes

Diaturm LaS Grids Oceanography | Yegetation Menus

[ auka load veq grid OpeniL Yegetation Density
Showfexport ground

Showfexport buildings
Randomize points

Lacatian+)- {rm
Mazx density for vertical profiles - m)

[J Auto load veg density grids

hine point averge For density profiles
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21 Menus

4 MicroDEM-32 17.0, build 2013.3.6.1 Options

Import/Export || Wiews | Hardware | Analysis || Uniks Coords | Database || Imagery | Indexes
Program Directories Maps Vector maps e Geology Geography
Dratum LAS Grids Oceanography ‘Wegetation Menus

Data sats Cceanography
Global topographey [l General
Blue marble imagery [ 5idescan

[Jechirps
Geology

Geology options [show labs

Geomarphornetry

Steren net

Strateol

Ternary

Marine geology

Plate rotations

Sieve

The authors experience has been that anomalies in the behavior of MicroDEM as used for our
purposes will result from some setting not being correct. Meticulously go through this tedious
exercise and click the OK button for every change made. | went through the set more than once,
re-checked everything and clicked OK every time, and it worked.

If during the course of regular use, something does not work, review the setup. The author has
experienced infrequent, but unexplained, “uncommanded” changes which prevent the application
from working properly. In particular pay attention to the Views and their subsets, 8.1 thru 8.5,
Units, and Coords tabs.

K
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Appendix Il
Canadian DEM Download Process

Go to the GeoBase Home page, http://www.geobase.ca/ Scroll down to User Registration and

click the link Register Now. This is a simple process and there is no cost to do so as all maps are
free. To start,

Select Language > Mouse over Data tab in upper left. Click on Digital Elevation Data.
Canadian Digital Elevation page should show. Click on Download.

Map of Canada showing grid squares appears, Figure IIl.1.

The elevation contours are 30 meter.

Option 1 - Graphical Search

£k

1:250,000 1:50,000

Option 2 - Advanced Search

Identifier: |092G0f (Ex: 031G01, 031G, 031)
Region: |Canada b
Coverage: |1:50,000 v

Publication Date: |Select. v

Figure 111.1
Option 1 will aid in searching for the map squares of interest. Choose the 1:50,000 to locate &
click the required map, in this case, Region 92, on the first, large scale map, then click 92G on

the next more detailed map and then click Data Set 7 on the third most detailed map. This will
yield file 092G07 which will be loaded in the Identifier field, Figure 111.2,.then click Submit

092307, A/

Figure 111.2

Maps entered in the Identifier filed are presented. In this case only one. Choose http

List of available datasets

1 dataset available

092G07
USGS compatible format, Geographic (3,765 KB) [ http | ftp ]

Figure 111.3

You will be asked for your User name and Password
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Authentication

Usermname: Password:
vaZw@shaw.ca Forgot your password?

Figure 111.4
When entered and recognized, your profile will be displayed.

If all OK, click Download File. The file will be identified per Figure I1.5 as

@ 092907 .zip
Figure 111.5
SAVE this file to the C:\mapdata\DEMs\Zip folder

Go to C:\mapdata\DEMs\Zip Files and locate this 092907 file. Double left click on the zip file in to
list contents. The contents of the zip file will appear as Figure 111.6.

— [=i092907_0100_deme.dem | DEM File 1,531 KE Mo 9,60.,, 81% 5/29/2012 1:34 PM
=] 092907 _0100_demes. dem DEM File 1,599 KE Mo 9,60.,, 81% 5/29/2012 1:34 PM
Iécded_EIElZgEl?_l_D_ngc_en.html HTML Docurment EKE Mo 33KE  83%  G5/29/Z012 1:34 PM
& cded_092g07_1_0_Fade_Fr.hkmi HTML Dacurment TKE Mo 42 KB B4%  5/29/2012 1:34 PM
|2 eded_092g07_1_0_Fgdc_en.xml #ML Document EKE Mo ZZKB TE%  G/29/Z012 1:34 PM
|2 eded_092g07_1_0_Fgdc_fr.xml #ML Document EKE Mo 24 KB F7%  SI29JZ012 1:34 PM
|2 dnec_092g07_1_0_pna.x=ml #ML Document 14KE Mo 137 KB 90%  S/29/201Z 1134 PM

Figure 1.6

Click Extract all files and the extraction Wizard will begin the process.

Folder Tasks r;J

B Extract all files

Figure 1.7

Extract to C:\mapdata\DEMs. Confirmation of a successful extraction is provided. Click Finish
on the Wizard.

The extracted files now appear as per Figure 111.8.

Note list of files is the same as the unzipped listing, but the file size of all the files are much
larger.
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092507

File Edt ‘iew Favorites Tools Help

\_,:' J lﬁ /l__\J Search i Folders v

Size

File and Folder Tasks

g > s
5| 092g07_0100_demw.dem €————— 9,609KE
2 Mak_ean'ﬁfw foder & cded_092907_1_0_fodc_en htm 33KE
) E\ﬂ:s" this folder to the =] cded_092007_1_0_Fade_en.x 22KB
£ Shere this Flder E cded_092007_1_0_Fode_fr Aml 42 KB

= cded_092907_1_0_fadc At eml 24 KB

2| dnec_092907_1_0_pp@,xml 137 KB

Figure 111.8

Type

DEM File:

DEM File

HTML Document:
#ML Document
HTML Dacument
AML Dacument
#ML Document

Diake Modified
5/22/2013 3144 PM
5/22/2013 3144 PM
52212013 3144 PM
5122/2013 3:44 PM
5/22/2013 3144 PM
5/22/2013 F:44 PM
52212013 3144 PM

These two files are the important ones — they are BOTH required to generate a map.

Note that deme means DEM East & demw means DEM West in this case, Figure II1.9.

|=iJi092q07_0100_deme. derm |
|=4] 092907 _0100_demw.dem

Figure 1.9

||'-_
The gcded__ﬂ‘%gﬂ?_l _D_ngf_er:html

‘file when clicked provides information about this map.

The (=.icded 092907 1 0 Fade_enxml fije provides a HTML page & is of no further interest.

Close this window.
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Appendix IV
USGS DEM Download Process

US Geocomm Home page, http://data.geocomm.com/dem/demdownload.html Figure IV.1.

@
¢ L7y
ﬁgo(r&rvmmrv

SPATIALNEWS GIS DATA

HOME | LOGIN | ACCOUNTS | ABOUT |

THE PREMIER PORTAL|
Figure IV.1

If already registered, LOGIN or click the GIS Data tab to escape from the Welcome screen and
LOGIN.

If you have not registered, do so now by clicking on the LOGIN tab in upper left menu area,
Figure IV.2. The process is straight forward and there is no cost to do so as all maps are free.

SPATIALNEWS
4—

Figure IV.2

When registered, LOGIN. Next screen, click the GIS Data tab to escape from the Welcome
screen.

Click USGS DEMS

Scroll down and click DOWN LOAD DEM DATA HERE link

US country map appears. Click on your State, i.e. Washington
County List appears. Click on your County i.e. Whatcom

Click on link Digital Elevation Models. (DEM) — 24K

Click on your DEM by description, i.e. Bellingham North WA

r
Note — the free downloads require clicking the green icon Normal downloads

The DEM selection is displayed, Figure 1V.3.

Download Data

Click the links below to download.

1666853.DEM.SDTS.TAR.GZ (30 meter)

1666858.DEM.SDTS. TXT

167247 2.DEM.SDTS.TAR.GZ (10 meter)

1673472.DEM.SDTS. TXT

Figure IV.3
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If both 30m and 10m files available, use the 30m contour file as MicroDEM and HFTA are set up
for this contour interval.

Only the GZ file needs to be downloaded. It is not a Zipped file.
Click the link and download to your C:\mapdata\DEMs folder.
Save and Close the Geocomm page.

The map is now ready to be opened in MicroDEM.
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Appendix V
DIRECTORY STRUCTURE and FILE STORAGE

A lot of files are downloaded, extracted, maps generated, PRO files produced. It is important that
as these files are generated, they be kept in their appropriate directories & folders as installed.

Under no circumstances are the BLUE directories or subdirectories to be moved or re-named.

However, a HFTA directory was created later by the author to store project work and consolidate
the generated PRO files and other most often used files such as the FLAT file and PRN files.

Initially HFTA will go to the originally installed locations where it expects to find the generated
PRO, PRN and FLAT files. These files remain there but copies are made and are moved in to the
HFTA folder. HFTA will remember the last (new) locations used. | find keeping these files
together makes data keeping and finding much easier

BLUE = as Installed from CD and Internet RED = preference as Installed by Author

C:\mapdata
\— DEMs

Contains the DEM files generated by MicroDEM ¢
Contains the unzipped map files .deme demw files g
Extract To

% ZIP FILES — Saved downloaded map zip files. Extract to —

§ Saves To
—— MD-PROJ

—— FANS {Contains the PRO files generated by MicroDEM

C:\microdem Saves To

Executable & program files
—— MicroDEM Generates DEM maps & merged maps

Generates FAN files that become .PRO files

C:\Program files

—— ARRL
L— AntBk21

Move To

—— Terrain Copy To

L— Contains PRN (and demo PRO files)

% Contains the HFTA .exe program file l
L—  Contains the FLAT PRO file
C:\.. \My Documents | Copy To

— B ) HFTA Copy To
| ) BC DEM files «———— My local DEM maps ™% |
|2 Flat PRO <+——— Copy of FLAT PRO file ARRL <J

|2 Manual <+——— This manual
I) PRMFiles  <«——— Copy of PRN files ARRL Terrain
= ) YA7IW Data

= | PR Files
| 9novls —~+—— Contains my PRO files moved from FANS  «——

Figure V.1

6 February 2014 39 VA7IW



A BEGINERS GUIDE TO HFTA
HIGH FREQUENCY TERRAIN ASSESSMENT

APPENDIX VI
QUICK SETUP GUIDE to USING HFTA & MicroDEM

Read Sections 1and 2 to get an Overview and Understanding of the Software.

1 Install HFTA version 10.4 from the ARRL Antenna Book CD. All the HFTA boxes need to be
checked. It is automatically installed to C:\ARRL\ANntBk21\book\Terrain\ files. Do not alter or
relocate this directory.

2 Do NOT install MicroDEM from the CD. Step 10 will load most recent version.

3 Get latest HFTA Manual from ARRL web page; search HFTA, HFTA-ARRL will lead to the
PDF file dated 22 Feb 2013 at time of writing. Save and print manual for use.

4 Open HFTA. The Main window opens,
e PRO files are the demo terrain Profile’s found in the Terrain folder.

o PRN files are Elevation Angle Statistical data (angle of arrival DX signals) and are also
found in the Terrain folder. See HFTA manual for details.

il HETA (HF Terrain Assessment)

HFTA, HF Terrain Assessment i Help

Yersion 1.04, Copyright 2003-2004, ARRL, by NEEY, Mar, 02, 2004

Diffraction ON

L —
Enter Ffeq — Frequency: Diffraction:on 4/
[ T e [ Check Terrain
Terrain Files: Ant. e Heights _— H
E?ﬁg; EEI% —» || | neBvasPRO | 3-E\?P| ag fol | P Toman1 4— | file to be plotted
2 | ‘ ‘ feet I~ Terrainz ¥ Show Ants.
3 | ‘ ‘ feet [~ Terrain 3
4 | \ \ foot | [ Temame D0t Teman | || 4—  Plots PRO

file terrain
Enter PRN Elevation File: Max, Elev. Angle

files here — T " 20 deg Computel E .

¢ 25 dey 4 E‘“\ Click to Compute
o 34 deg

Antenna Pattern

Figure VI.1

5 Load Terrain Files by left click in field. Select file from Terrain folder listing, i.e.N6BV-
45.PRO.

6 Set Ant Type and Heights by left click in field. Fill in drop down window. Type in Height OK.

& Enter Heights/Antenna Type 3]
feat
Tenain | Antenna |Height 1|Height 2|Height 3[Height 4
NEBY-45 PRO ~| e 0 i i Copy
[ = 0 i 0 i Copy
= ¢ [ [] [] B
= © [ [ Capy
Free-zpace gain: 2-Ele.=5.5 dBi, 3-Ele.=7.0 dBi, +Ele=8.5
dBi, 5-Ele =0.5 dBi, 6-Ele =11.0 dBi, 8-Ele =12.0 dBi
Use * for outaf-phase diive; e.g., 30¢ Caneel fo[3
Figure VI.2

7 Check Terrain 1 box and click Plot Terrain. Plot window Figure VI.3 opens,
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Terrain Plot, HFTA =

Terrain Profile NGRVA5.PRO
480
460 T
g 440 /I
g 420 N
g 400
Bl \ /
% 360 \ I
340 \\J "/ Print
o 2,000 4,000 6,000 8,000 i i
Digtance from Tower Base, Feet
Figure V1.3

8 Click Compute! and the antenna vertical radiation pattern window Figure V1.4 opens,

Output Graph, HFTA ®

K Freq. = 14.2 MHz
HFTA, Copyright ARRL 2003-2004, by N6BV, Ver. 103 | 11 5oin 15.2 d8i

15 NGBV-45.PRO
14 801t
13 iy TEle

1 Tall Vau =S

[IE S
10

—
o~

Gain, dBi

—
e

\

1 Print | Out File
002 4 6 & 1012 14 16 18 20 22 24 26 28 30 32 = -
Takeoff Angle, Degrees

Figure V1.4

9. Ifthisis all OK, HFTA is working. Close all windows.

MicroDEM. This is a mapping program that generates the profile files from maps, designated as
PRO. Maps are downloaded from the web to cover the area of interest MicroDEM configures
the maps for use by HFTA.

10 Install MicroDEM from web.

http://www.usna.edu/Users/oceano/pguth/website/microdem/microdem.htm

Automatically installs directories, C:\database\ and C:\DEMs and C:\microdem\. Do not alter or
relocate these directories.

DEM means Digital Elevation Module. These files provide the distance and elevation data for the
map to be generated for use in HFTA. This becomes the PRO file.

11 Download QTH relevant DEM map files. They are found at,

e Canada http://www.geobase.ca/
USA http://data.geocomm.com/dem/demdownload.html

These instructions are based on the Canadian DEM maps and software. The US is much the
same except there is no East or West (so far as is known).
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12 GeoBase, select Language > Registration and complete the registration; free & easy.

13 Go back to opening GeoBase screen and mouse over Data tab & click Digital Elevation Data.
Select a map area of interest, i.e. Port Coquitlam area, map 092G07. Download zip file.

14 Save download to C:\mapdata\DEMs. Suggest create a ZIP folder under DEMs to store
zipped files.

15 Extract the 092G07 zip file to C:\mapdata\DEMs. The files of interest are,

092g07_0100_deme.dem note the e appendage means EAST
092g07_0100_demw.dem note the w appendage means WEST

Each is a stand alone map, but both are needed to make up the entire 092G07 map.
16 Open MicroDEM using the shortcut placed on the desktop during the installation step.
17 Close the MicroDEM information window in the main window.

18 Click File > Open > Open DEM. DEMS folder opens. Click (use CTRL to select both) each of
the two files in the listings, i.e. 092G07... deme and demw. Click Open.

19 Two colored relief maps, E and W of 092G07 will load, Figure VI.5. The two maps are over
top of each other. Grab and move the top one over to expose both E and W. Determine

which one contains your QTH.

Grab and move off
the map underneath

Figure V1.5

These two maps have not been merged. Section 6.2 explains how to do that. For now, save the
map that contains your QTH.

20 To save this map, click File > Save DEM > EntireDEM, MD DEM and provide a hame for the
file, for example PoCo_East or PoCo_West. Save.

21 If this has worked, close MicroDEM
Now that the map is created and saved, the PRO profile files can be generated. This is done
using the FAN utility in MicroDEM. FAN refers to radial lines, like spokes of a wheel, which will be

the 5 degree azimuth profiles.
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You need to know your exact Latitude, Longitude and Elevation of your antenna tower base or
antenna. This is critical to HFTA generating an accurate profile.

Location can be determined easily using Google Earth. Enter your address, zoom in on your
location and place the mouse cursor at the exact antenna location and read Lat, Long and Elev.
at bottom left of screen. Must be down to the last “second” Make a note of your Lat. Long and
Elevation and use it consistently if you want consistent reports.

22 Open MicroDEM. Click File > Open > Open DEM and look for the Poco file you saved. Open
and the map will re-appear.

23 Click the Fan Icon on map menu bar or click Calculate > Intervisibility > ViewShed on
MicroDEM menu bar.

24 Mouse over your approximate location on map and double click. Location window opens
asking to enter Lat and Long, Figure VI.6. Enter exact data and click OK.

Weapons location (WORLD GEODETIC SYSTEM 1984) E|

Lat/Long | MGRS | UTM

Latitude Deg ') Min ] Sec[")

ENHOSsH (49 16 59.73

Longitude

EwWHOE [+ 122 52 28.55
Decimal

[] Longitude 0-360 ODeg OMin ® Sec

[[]5ave default hemisphere

Figure V1.6

25 The ViewShed window, Figure VI.7 opens. This will generate the “FAN” of azimuthal radials

at a 5 degree spacings resulting in 71 profile files being generated so that the terrain is
determined in all directions.

ViewShed Parameters gl
Observer: M49*16'09.73" W122*52'28 55"

Fan name VATIW-0 Observer
Max range [m) | 4400
Min range (m]) o Target
OASL  @AGL

Observer AGL [m) |2

Report
Target AGL [m) 5 . eport coverage

Left boundary 0 pareliadds

Right boundary 355 Dutline fans

Ma inclinati
an inclination a9 -
o Range Units

Min inclination 89 O Oyds @&m
Dpacity [%) 25 Color & algorithm

Fan selection

(& Single () Multiple [ask] O Multiple (same)

[v ok | % cancel | 2 Hep | Fane Path

Figure VI.7

26 Ensure all entries are as shown except for the Fan name which you supply. Click OK.
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27 MicroDEM will now generate the PRO files and place them in C:\mapadat\MD-PROJ\FANS
under the filename you assign, such as VA7JW-0-XXX.PRO. XXX is the AZ angle. i.e. 10 =
10 degrees off true North etc

28 Check in the above directory that the PRO files are there and appear as Figure VI.8.

[:g & ] Va7 IW-0-0,00,PRO
& VA7 IW-0-5,00,PRO
|5 w7 IW-0-10.00.PRO
I—"n

Figure VI.8
29 The PRO files are now ready to use. Close MicroDEM.
Test

30 Open HFTA. Click in Terrain File field per step 5. Navigate away from the Terrain folder to
C:\mapadate\ND-PRO-PROJ\FANS and click on one of your PRO files.

31 Click the Ant Type and Heights field and enter your antenna details.
32 Now click Plot Terrain and check that the plot works and looks sensible.

33 Now click the Compute button and view your vertical radiation pattern. It might displease you
but that’'s not HFTA’s fault.

If this is all OK, you are ready to characterize your QTH.
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Appendix VII
Other MicroDEM Features

MicroDEM offers some other features of interest and importance to characterizing your QTH.
This section presumes that maps have already been created for your areas of interest.
A. Distance

This utility will calculate a distance between two selected points. You may need to merge maps
depending on distance to be measured.

Open MicroDEM > File > Open > Open DEM, and select your .DEM map file.
From the Main menu, click Calculate > Distance.

Mouse over the STARTING location (First Point) on the map (typically your QTH) and double
click the map there.

Weapons location (WORLDGEODETIC SYSTEM 1984) g|

Lat/Long [ MGRS | UTM

Latitude Deg [) Min (1 Sec (")
ONHOSH |49 16 59.73
Longitude

OWOE [+ 122 52 28.55

5 Decimal
[ Longitude D-360 O Deg OMin @ Sec

[] Save default hemisphere

Figure VII.1

The Location window, Figure VII.1 opens and defines the start point. Enter the Lat and Long
accurately.

Click OK.

A line appears and can be manipulated from the anchor point / starting location / QTH to a point
of interest elsewhere on the map. Again double click to anchor the END (Second Point) per
Figure VII.2.

Second point for distance (WORLD GEODETIC SYSTEM ... g|

Lat/Long | MGRS || UTM

Latitude Dea (1) Min () Sec (")
@NMWOsH |49 23 2073
Longitude

OWHOEM [122 56 34.14

B Decimal
[ Longitude 0-360 ODeg OMin @ Sec

[] Sawve default hemigphere

Figure VII.2

6 February 2014 45 VA7IW



A BEGINERS GUIDE TO HFTA
HIGH FREQUENCY TERRAIN ASSESSMENT

A table appears, Figure VII.3 with the required info and more.

Distance: 27.8 km

17.27 miles

15.01 nm

dx=26.2 km dy=-9317.51m
Bearing: 109.7° S70E

Add another segment?

es

Figure VII.3
Close the map.

B. Line Of Sight (LOS) and Profiles

Open MicroDEM > File > Open > Open DEM, and select your .DEM map file.

From the Main menu, click Calculate > Indivisibility > Line of Sight.

Mouse over the starting location on the map and double click. The familiar position window will
appear, Figure VII.4. Again, enter exact coordinates of your starting (QTH) site, same as Section
A.

Click OK

Line tool is launched; drag loose end to the Line of Sight location and double click to anchor the

line at desired position. End position window appears. Accept or refine the location by entering
the Lat and Long.

Profile right side (WORLD GEODETIC SYSTEM 1984)

Lat/Long | MGRS | UTM |

Latitude Deg [) Min (1 Sec (")

@ONWOSH |49 (21 | [a582 |

Longitude

OWHOE (1 122 30 |[2762 |
[ Longitude 0-360 [();B':; OMin ®Sec

[] Save default hemisphere

Figure VI1.4

Click OK and the LOS / path profile is presented per Figure VII.5.
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7" POCO EAST- WEST LOS: vert exag 5.8 =]
N49°17" 2.73" W122°52'38.16" N49°21'45.82" W122°30'27.62" meters

N49™17' 4.81"'W122°52'28.45" z=135.3 m

Figure VII.5

Figure VII.6 shows the segment plotted on the map. Green is actual visible form QTH site. Red
is not visible.

Figure VI11.6

Close the map.

C. Horizon Blocking

Horizon blocking will plot the optical / radio horizon in terms of distance, degrees of elevation,
around a full 360 degree azimuth, as viewed from your QTH. Note that the blocking horizon is the
ultimate limit to your low angle radiation.

Open MicroDEM > File > Open > Open DEM, and select your .DEM map file.

From the Main menu, click Calculate > Indivisibility > Horizon Blocking.

As before, mouse over the starting location on the map and double click. The familiar position
window will appear. Again, enter exact coordinates of your starting (QTH) site.

Click OK and the Horizon Options window, Figure VII.7 appears.
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st (i) First day sunlight
Radial precision [times data spacing) Last day sunlight
Angular precision [degress) Sunlight precision (min]
Observer above ground [m] Single Julian day
Text table Direct luminatior

[ Trimble Planning farmat (&) Single day () Annual cycle

Graph horizon distance
Graph harizan vert angle
] Horizon map

[ Sclar path map Elevation ta satelite

[ werify time zones

Geostationary satellite pointing

Azimuth to satelite | 19000

Map sampling factor

[¢ QK l ’? Help ] [#] Show masked regions

Figure VII.7
Most are default settings. The fields in the upper left may be the only fields that need to be
adjusted. Max Horizon used is 50,000 meters ~ 31miles and Angular precision of 2 degrees.
Click OK when done with entries and the calculations begin.

Two graphs, Distance to Horizon and Elevation to Horizon as well as a text file table appears.

The Distance and Elevation graphs get placed one on top of the other giving the impression that
only one graph has presented. Drag the top graph of to the side to view both.

This is the Elevation angle to the blocking horizon for the QTH, Figure VII.8.

(& Horizon Blocking Angles, H49°17' 000" W122° 57 29.00"

EERGEE SN S B F)

Vertical Angle (°)
[

2t E
of
_1:\\“\ RN N NN NN NN
50 100 150 200 250 300 350 4(
Azimuth (°)
Figure VII.8

This is the Distance to the blocking horizon for the QTH, Figure VII.9.

ast t E
T 35§ A i
£ ok [ E
30¢ ¥ 3
§ st 3
= | 3
g 20 £
2 s Py
3= A
sk foritnd
Bl o o TP e T 1| NEN NN
50 100 150 200 250 300 350 4

Azimuth (°)

Figure VII.9
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Text file of the first two graphs listing distance and elevation vs. azimuth, partial only shown, per
Figure VI1.10.

NQB“I"/‘ 0.00" W1zz°s5zZ'z9.00" -]
Observer up: Z2.0m
Azimuth Horizon Angle Blocking Distance
B! [As] (m)
0.0 3.38 6512
2.0 2.74 5076
4.0 2.86 22318
6.0 2.98 24138
8.0 2.20 17549
10.0 3.78 10539
1z.0 4.88 10400
14.0 5.35 11008
16.0 5.52 8596
18.0 5.98 8797
20.0 6.43 2050
22.0 6.36 8619
24.0 B.67 7652
26.0 6.06 7839
28.0 6.09 TBEE
30.0 6,13 6747
3z.0 6.15 6573
34.0 6.10 6325
36.0 5.79 6795
38.0 5.50 6383
40.0 5.61 6220
4z.0 5.52 6081
44.0 5.18 5923 ~|
Figure VI1.10

Area limits covered on map also displayed per Figure VII.11.

Figure VII.11

Close the map.

D. Panoramic View

This is pretty “cool”.

Open MicroDEM > File > Open > Open DEM, and select appropriate .DEM map file.
From the main Menu, click View > Panorama.

As before, mouse over the starting location on the map and double click. Enter exact coordinates
of your starting (QTH) site. The familiar position window will appear, Figure VII1.12.
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Weapons location (WORLD GEODETIC SYSTEM 1984) |X|
Lat/Long | MGRS | UTM |

Latitude Deg [ Min '] Sec[)

ENWOSH 49 |16 |[s373 |

Longitude

OWNOER (122 |52 |[2854 |

. Decimal
[ Longitude D-360 O)Deg O Min @ Sec

L,¢ 1] 4 J [ 2 ﬂehi'] [[15ave default hemisphere

Figure VI1.12
Again, enter exact coordinates of your starting (QTH) site, same as Section A. Click OK.

The map presents with a ring centered on the QTH per Figure VII.13.

Figure VI1.13

The mouse cursor is attached to the radius of view ring. The ring can be closed in or opened out.

The radius of view was set at ~ 10km based on the distance legend on bottom right of map.
Double click when ring diameter is set.

A new Perspective window, Figure VI1.14 opens with many settings.

| found to reduce foreground clutter, the default height of 250 meters works well to give the
panoramic view.

Accept the other defaults. It works well as is.
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Perspective Options

General | Viewport | Viewer | Stereo | Drape | Flight options | Image quali ¢ *

o0 ]
Pitch [*) Senszor pitch
Azimuth (') ax
Viewpoit depth [m) [ l:l

Panorama Flyin
Width [Pixels) l:l
Height (Pixels) | *00 | o

Horizontal field of view [*] l:l
Vertical field of view [*]) |:|

[os7 ]

250

ACEEE
LENWREE

Dbserver above ground [m]

Observer elevation
(%) Nap of the earth
() Constant elevation

Reflectance v IResel defau“s] [ Save to file ] Read from file

|./ Ok | Ix Cancel ] [ ? Help I [¥]Save as program defaults

Figure VI1.14

Click OK and the Panorama viewing window, Figure VII.15 opens,

7‘3 FRASER VALLEY Perspective View

-18°/N49°17' 8.00" W122°52'29.00"  250.0 m up) :
< | >

f Figure VII.15
Use the scroll bar to take you through the full 360 degree view.

Close the map.
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REFERENCES

Refer to HFTA MANUAL dated 22 February, 2013, written by Dean Straw, N6BV which can be
down loaded from ARRL. This manual will provide more information, and advanced instruction.

WEBINARS

1. Potomac Valley Radio Club, http://www.pvrc.org/

Go to Recorded webinars > Sept 24.  “Hints and Kinks for using HFTA”.

2. World Wide Radio Operators Foundation, http://wwrof.org/category/webinar-archive/
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© Original Release 17 November 2013 by John White, VA7JW
Rev 1: 6 Feb 2014 - Minor editorial changes.

Permission to print and use this document is granted provided for personal non-profit use only.
For enquiries, comments, discussions, errors, contact VA7JW as below.
Disclaimer
The author is NOT an expert user. | wrote this instruction set as | worked my way through the
setup and thought it might be helpful to others who also wanted to give this tool a try. MicroDEM

is a powerful application with numerous settings and menus, most of which | know nothing about.
Leave the defaults as is, and change only the settings as directed.

va7jw@shaw.ca

604-936-2367
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