Modifying Default Airport Terrain with SBuilderX
Introduction

This tutorial describes the installation and use of a new tool, SBuilderX 3.1, to review
and modify airport terrain. This tutorial assumes that an AFCAD file has been developed
which has modified the airport geometry such that the default terrain no longer works
properly. There can be a couple of reasons for this:

MSEFS put the airport in the wrong position

The airport has been modified since FSX was released

This tutorial follows and expands on a tutorial I wrote for using the FS9 version of
Sbuilder The airport worked on in the FS9 tutorial was Cleveland-Hopkins (KCLE) in
Ohio, USA. This airport has been fixed in FSX. For this tutorial, we will work on
another airport, Atlanta Hartsfield Airport (KATL). This airport has a new runway on the
south side, Rwy 10/28, which is not depicted in FSX.

Step 1: Obtain and Install Tools

SBuilderX requires the use of the FSX scenery design SDK tools, which are part of the
FSX Deluxe package. The SDK is installed separately from FSX from the DVD. After
installing the SDK, download and install the service pack SP1a from Microsoft, available
here:

http://www.fsinsider.com/downloads/Pages/FSXSoftwareDevelopmentKitUpdate.aspx

Note that some tools in the SDK operate within FSX, and will only run correctly if FSX
SP1 is installed. This is not a problem for the scenery design tools. Make sure to read
the release notes with the SDK and follow the instructions if you do not install the SDK
to the default location.

Installation and use of SBuilderX requires prior installation of the Microsoft msi installer
and .Net framework 2.0 (XP) or 3.0 (Vista or SP). If you install SBuilderX on your FSX

system that should not be a problem, but you should verify if you run a separate system
for development.

Latest full version of SBuilderX is here:
http://www.ptsim.com/SBuilderX/SBuilderX310.zip

Scenery object descriptions are being compiled at the time of this writing, but should be
available from the SBuilderX forum here (also for support issues):

http://ptsim.com/forum/forum.asp?FORUM_ID=22



SBuilderX is distributed in a zipfile package. Extract the SBuilderX310.msi to a
temporary location, and double-click it to start the Microsoft Installer. This installer is
common to many programs. You will have to click through a license and select an
installation folder. Eventually you will see the program installation progress screen:

1 SBuilderX

Installing SBuilderX

SBuilderxis being installed.

Flease wait...

Cancel

Start SBuilderX by double-clicking the desktop shortcut icon. It should take
some time to pull in some textures and then open to the main screen.

' SBuilderX ]

i You must wait several minutes until SBuilder copies some bitmaps! In
\\;-) the next time that SBuilder runs in this computer it will start faster!

No progress dialog is provided during this step, so just wait for it to complete. SBuilderX
will also create copies of required SDK utilities (which is why the SDK must be installed
first). Once the necessary files have been created, the SBuilderX folder should look
something like this:



Folders
= ) FSX Shuilderx
I API
) ASD
) Help
3 LibObjects
= 2 Rwyl2
2 I img
I ag_tree_lib - Arno Gerretsen
[3) Scenery
=) Texture
I Tiles
= [ Tools
IZ) Bmps
) Cursors
=) Shapes
1) Work

Several of these folders are related to placing 3d scenery objects. The tiles folder
will contain downloaded satellite or map images. The tools folder contains the copies of
the SDK tools, as well as the normal location for scenery files generated while running
SBuilderX.

I[3Bmps

|3 Cursors

|1 Shapes
CyWork
Flbglcomp.exe
bglcomp.xsd
= ECtxml

=] Pl
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=] UTX

[£] waters.txt

[iE]

The .txt files are configuration files which can be edited for advanced use, but aren't
required in this tutorial. In the main SBuilderX folder is a configuration file, sbuilder.ini
which has some items that can be hand-edited. Many of the items are set within
SBuilderX, but there are some which currently must be set by editing this file. Note that
you must exit SBuilderX before editing this file or it will be written over by SBuilderX.



H [Main]

BackUpSeconds=60

BackUpON=False

SmoothDistance=50

SampleDistance=10

CornerSmooth=True

NoEndsSmooth=True

NameJoin=True

Dirdoin=True

DisplayJoin=True

ShowLabels=1

UnselectedPointColor=FFFF0000
SelectedPointColor=FF008000

BGLFolder=E:\Flt Sim\Scenery Rpps\FSX SbuilderX\Scenery
ShowDonation=True

AskDelete=True

BorderON=True

Showkj eriod=5000

PeasuringMeters=True
PecimalDegrees=False
Lat =
LonIniCenter=-10
DefaultWC=2
DefaultLC=11

AutoLinePolyJoin is a powerfull featrue that can connect lines and polygons. If you are
finding that your sceenry is joining by mistake, you can set this to O to turn off. Also of
interest are MeasuringMeters and DecimalDegrees, which can be set to suit (I prefer
using decimal degrees, and in FSX it is now possible to edit fsx.cfg to get decimal degree
readings of positions.

Once SBuilderX finishes initial installation, you should see the main window:

File Edit View Select Tools Help

N & e 9k 3 1%% X8




You are provided an opportunity to contribute towards continued development of
SBuilderX.

One important feature of SBuilderX is the ability to download satellite and other imagery
for use in positioning scenery or the creation of photo scenery. Plug-ins for various map
servers are provided.

MName
|%] AskServer.dl|

|=] blank.jpg
| =) fail.gif

| =) fail.jpg
|&) globe.jpg
|%] GoogleServer.dIl

@ na.jpg
|%] VirtualEarthServer.dll
|%] vahooServer.dll

You should take care to read the distribution and use agreements at the server sites before
incorporating any imagery into your finished scenery projects. Also, experience has
shown that at least some of the imagery servers provide "throttling" based on the amount
of data downloaded, so you should be judicious in how much imagery you attempt to
download at any one time. It appears that the servers will "lock out" an IP address for
several days if too much data is accessed.

Step 2: Determine the scope of the problem and obtain FSX screenshot

Default scenery in FSX is organized in a folder tree under \scenery\. There are a couple
of world-wide folders (Base, World, and Generic) and the rest are in regional folders.
The world is divided up into squares known as "LODS5". These LODS squares are
numbered and arranged into files for each type of scenery. In FSX these files have been
grouped into geographic area folders using the format xxyy where xx and yy are two-
digit integers starting at the northwest corner of the earth (90N, 180W). For our project,
we need to modify the flatten and airport background data for KATL. In a change from
FS9, all vector data for a LODS area are combined in a single CVXxxyy.bgl file. The xx
and yy here are the same as used in FS9. In FSX, the airport flattening and background
polygons have been combined into a single type, called airport boundary. The actual
functionality of the airport boundary is determined by the GUID assigned (this process is
transparent to an SBuilderX user) but it is possible to use one or more of the following
effects in an airport boundary polygon:

Set a flatten altitude (you must supply the elevation)

Change the landclass texture to an appropriate airport background (no option to
set a particular background texture as in FS9)

Exclude the display of landclass autogen.

At this point there are limited tools for reviewing the default (or addon) terrain data. The
best tool at the moment is the TMFViewer tool that is part of the SDK. I recommend



loading the world landclass file (worldlc.bgl) into tmfviewer first to orient yourself. You
can then pan and zoom into the area of interest. For us it is Atlanta Georgia. Tmfviewer
will provide a status line which indicates the terrain folder and LODS area for the cursor
location. Using this, we can determine that the default scenery is in folder 0302/scenery
with file name cvx2520.bgl. Here is what the airport boundary file looks like in
tmfviewer:

@ Trnveer < coas20 L

Latitude: 33.664237, Longitude: -84.446523 _|Value: 92 (Broadleaf Crops) Dir# 0302, Filez 2520 I

Note that the default files also place some landclass polygons (called "parks") shown in
green, in addition to the yellow airport boundary.

Start FSX and go to KATL. Select top-down view and slew mode. Slew/zoom as
necessary to get your project area in view. Press Cntrl-space bar to orient the view "north
up". (Always remember to do this before taking a screen shot or you can get rotated
images which are no good.)

Here is a shot of the default airport:






Step 3: A review of FSX scenery concepts

Before starting our mod, a brief review of FS scenery. An airport is built up from several
components. The main types are terrain and scenery objects. Both consist of mesh (3d
models) and textures which are wrapped over the mesh.

The terrain mesh/model is defined in files commonly referred to as "mesh". This mesh
can be modified by flatten polygons. Flattens force the mesh to a single elevation within
their areas. (There is a sloped flatten, but that isn't relevant to airports.)

Next, textures are wrapped over the mesh. FS provides for several layers of different
textures, which are placed one over the other. Only a few of the possible number are
used in the default files. The first texture is the landclass texture. In principle, you could
simply change the landclass texture to create an appropriate airport background. The
problem is that landclass textures cover a square 1.2 km area, which may not coincide
with the airport. Thus texture polygons can be used to locally modify the landclass
texture. These textures can be defined in two ways: FSX provides a set of pre-
established texture IDs, listed by GUIDs. Landclass textures are installed by using an
FSX "park" polygon with an appropriate landclass texture identified. FSX also
supports FS9 methods using a texture ID , or a specific bitmap. The texture ID provides
a convenient means of achieving a specific texture effect. Texture polygons can be
excluded. Exclusion works using the scenery.cfg priority system. For terrain, exclusion
specifies the layers to be excluded. This way, it is possible to exclude some texture
polygons while allowing others to remain.

Once the terrain component is completed, scenery objects can be placed. Airport scenery
consists of "flat" objects such as runways and taxiways, and 3d objects such as terminals.
An important part of the scenery engine is determining which objects are in view, and
which hidden. Improper setting of flatten elevation within an airport boundary can cause
texture "flickers" as the renderer can have difficulty determining what should be in view.

Step 4: Correct the Airport Boundary

Now that the basics are out of the way, we can begin. In SBuilderX create a new project.
The only things in the new project that we need to consider at this point are the project
name which will be used in the filenames of the files we create, and the folder location,
which you can use for moving completed scenery from the SBuilderX work folder. It
can be helpful to create a development folder for your scenery project. Note that if you
right click on any empty part of the main project window, you can call up the project



properties. (If you attempt to select an object's properties and "miss it", you will get this
t00.)

X3 SBuilderX - Praject Praperties X]
General | Class ééener}r

Bject Name

FSX_KATL_Rwy10

BGL Folder
@"-.Scen_ew‘-.ijed dE_ﬂa"-._FSX Ka_ﬂ my 1 E]
bt s
Existing ftems
Lines =0 Waters=0 Maps=0 Bucludes=0
Polys =0 Lands =0 Objects =0

| Cance | [ oK

When you have created a new project position the cursor in the location of KATL by
selecting the menu "View->go to position" and enter the geo location for KATL (you can
determine this from tmfviewer or FSX):

2 ) . -
L SBuilder - Goto this position ]
Geographic Coordinates
Latitude
3367
Longitude
-84.4|

We will now obtain a background image for our development. First we will select the
best server. This may take some trial and error since each has its own image source. In
the menu select "Edit->preferences”



BackGround |Obje::t Folders |

Availsble Tile Servers

| Ask Satellite TileServer plug-ns
Ask StrestMap that conform to the
| Google Satelite SBuilder TileServer
Google Street Map Interface can

T PO conerie image

| Virtual Earth StreetMap backgrounds. You
YahooSatellte should comply with
| YahooStreetMap any copyrights that

I such images may
hald.
Use VirtualEarth Satelite 7

Undo/Reda is ON

Here I have selected the Microsoft "virtual earth" server. Once selected click OK to
close. Now in the menu select "View->Show Background"

LT SBuilderX FSX_KATL_RWY10
File Edit | View | Select Tools Help
W= N L- Show Toolbar X |8
| Show Background |
#E QMID Grid 3

Go to Position ...
g, Show Aircraft
Fly Aircraft to ...

All Maps

All Land Tiles
All Water Tiles
All Lines

All Polygons
All Objects

All BExcludes

View All

A checkmark will be placed next to the option and image tiles from Virtual Earth will fill
the display. At default the zoom level is 8, and appropriate resolution image tiles are
downloaded:



BS SBuilderX FSX_KATL_RWY10 Jl=E
File Edit View Select Tools Help

DA [B] %% O X8

Zoom =8  Latitude = 34.6258105  Longitude = -84.0311714 Tile = L8X136Y203 Dir = 0302 File = 2519

You can zoom in using the mouse wheel. I found zoom level 14 or 15 to be the best.
You can also pan by pressing and holding the mouse wheel and then dragging the display
position. As you pan, additional tiles are downloaded so the viewing area is always
covered.

Tile = L14X8696Y13128 r=0302 File =2519




You should pan sufficiently to obtain tile coverage for your area of interest, in this case
the KATL airport area. If no tiles are available for the zoom level you are using, you will
get a "missing tile" display

™ failed to download [ tailed to download [ failed

B failad to downtoad [ failed to download [ failed




You will need to zoom in/out or try a different server. Once you have a suitable
background, save it as a "map" for future use, or possibly as photo-scenery. Zoom out so
your entire project area is visible, then use menu "File->Add map->From background":

Ctrl+n

Open Project ...  Ctrl+0

Save Project As ...

{ BGL Compile ...  Cirl+B
% Properties

Import SBuilder SBX ...
Append »

Export r
Add Map » |

From disk ...

DEM Tools | From background ...

Yahoo map ...

You will see this dialog:

B SRt A N WO CIEX

To change the map size make
a selection box with the mouss

Size in Tiles

() 27x 23 at Zoom = 16
(3 14x 12 at Zoom = 15
() Bx6at Zoom =14
() Bx4at Zoom=13

You have a choice of zoom level offered and you can drag a selection box over the area
of coverage you want to reduce file size. Then click OK to create the map file. A bitmap
file with a cryptic name will be created in the SBuilderX "Work" folder, along with a text
file that contains the geographic extent of the map. This can be used for geolocating
(calibrating) the map in other software.



File Edit View Select Tools Help
DR %S O X |8

Note that areas with missing tile coverage are covered with "white" no-data tiles so that
the finished map is rectangular. Once you create a map, the background is automatically
de-selected from view, but you can reselect it from the menu if required.

At this point it is a good idea to save your work with menu "File -> Save Project As":

File | Edit

RS

View Select Tools Help
1 MNew Project Ctrl+N
|[Z OpenProject... Cirl+0
| Save Project 1+
| Save Project As ...
BGL Compile ...  Ctrl+B
% Properties

Import SBuilder SBX ...
Append

Export
Add Map




The native format for SBuilderX projects is a binary file with an SBP extension.

Caution: SBP format files tend to not be transferable across program versions. To create
a project file for use in another version, or to combine projects, use the menu "File-
>Export->Sbuilder SBX". SBX is a text format containing the same information as the
SBP project file. SBX files can be imported using the "File->Import Sbuilder SBX"
menu. They are also useful for troubleshooting if you encounter problems.

Now you can create terrain. Click on the "poly" toolbar icon to enter poly mode.

! File Edit View Select Tools Help

DEH 9 mua\NO=EX% |8
!

First, we will exclude the existing default airport boundary. You do not have to be exact,
simply ensure that you overlap the area of the default polygon. Click on the map on a
position that overlaps the default grass area and then add points to the polygon by
clicking around the area we want to enclose. The polygon is automatically closed, so you
don't have to return to the start point.




Hit "escape" key or right click to get out of edit mode. Now you have your polygon. If
you click on one of the points, you can edit the point or drag it to move it. If you click on
the edge of the poly, you can drag the whole polygon. Polygons are initially drawn as
yellow by default.

Now right click the edge of the polygon just created, to get the context menu with a
properties option.

3_Points_Poly POLY # 1

Center

Fly Aircraft Here
Zoom In

Zoom Out

Delete

Set Altitude ...

Set Transparency ...
Make Line
Smoaoth...

Sample ...

Manual Check ...

Properties

Select Properties to get the Properties dialog for this polygon. The properties dialog for
each object is important, and you will often have to return to this dialog as you refine
your scenery.



EX SBuilderX - Palygon Properties )

Click to get larger window
Use this Colar []

Excluding o
Bounding Box |

Right click to copy GUID into Clipboard
Exclude_All_Railways
Exclude_All_Lkilities
Exclude_All_Freeway Traffic Roads =
Exclude_All_Water_Polygons )
Exclude_Al_Water_Polygons_GPS L.n.J

[ ]

[ smooth | [ Sample | [ Cancal | [ ok ]

There are 3 tabs in this dialog. The Vector Polys tab is used for FSX vector polygons. A
box on the left gives an idea of the texture appearance (n/a for exclusions). The scroll
box shows the various types of FSX polygons. Select
"Exclude_All_Airport_Boundaries"

(There is also an "exclude all" but that isn't so useful for this project, since we still want
roads and streams in our project area). The Type box shows the color that will be used to
fill the polygon. This can be changed with the "color" selection. "info" is used for
polygon types that reference entries in terrain.cfg (exclusions do not). Smooth and
Sample are advanced features not discussed here. Experiment with these if desired.

On the general tab you can enter a label for the polygon. This is helpful when there are
many overlapping polygons.

T SBuilderX - Polygon Properties x|

MNapa Constant altitude
Default AP bkg excl 0

Drawing order
Poly #1 out of 1 Variable Altitude

T T T ¥+ ) Altitude of Pt #
) F & Sl

Pokiiie Heading 1]
(%) Vector Paly w— Slope 0
O Testured Poly SlopeX =10 SlopeY =0

[ smooth | | sample | [ concel | [ oK |




Close the properties dialog by clicking OK.

You can again select the polygon by clicking its edge, and this time select transparency.
You can "reduce" transparency to see through your polygon to the map (or background).

Save your project.



Step 5: Correct the Airport Flatten/Boundary

We will create a new flatten polygon in a similar manner. I prefer to make the flatten
separate from the rest of the airport boundary. I have found that having too large a flatten
can cause "plateau” problems, particularly with higher resolution mesh. I try to keep the
flatten as small as possible. Generally, it looks nicer to have the airport texture extend
over the flatten boundaries to natural borders.

Click on the "poly" tool to go into poly mode. Begin to construct a new polygon,
following the airport topography. Once you have completed the polygon, right click to
get the Properties dialog as before.

| General | Vector Palys | Textured Polys |

Click to get larger window Use this Color []
Airport Type
ABfaten
Backgrounds

Right click to copy GUID into Clipboard

AB_Fatten_ExcludefutoGen |_|
AB_MaskClassMap_ExcludeAutoGen  ——
AB_BExcludefutoGen

P;B FI;atEn MaskClassMa -
with or WMT

withotit AB_MaskClassMap
flattens

it ||

B

&l

[ smooth | | Sample | | Cancel | | oK |

Select AB_Flatten (airport boundary flatten) and name the poly, then click OK. You
need to set the altitude for the flatten. At this point, there aren't many tools for
determining default elevations for flattens. The best available is TCalcX_002. This tool
runs alongside FSX reporting position information at the user aircraft position. In the
case of airports, it is possible to look at the airport facility data "airport reference point"
using a tool such as Airport Design Editor or FSX planner. Alternatively you could
obtain elevations from FSX. To do this you must correct the reported elevation for the
height of the aircraft reference point above ground level when the aircraft you are using is
on the ground.

In the case of KATL, the airport ARP is at 312.724m. For the flatten elevation I used
312.74. Select the flatten polygon and right click then select 'Set Altitude"



R SBuilderX - Set Polygon Altitude X]]

Set 1 point and maximum slope Apply constant altitude to Points

Atitude Pt #

312.7200000000 Set
3272 1 -
Heading i)
sepe [0 =

Use the "Apply constant altitude to Points" box and click "Set" then "Close".

Now repeat the process used to create the flatten polygon to draw the background texture

polygon. This polygon will be used to change the texture and also to exclude all the
autogen.

L SBuilderX - Polygon Properties X
| Genersl Vactor Polys | Textured Palys |

Click to get larger window

=
Airport Type

Backgrounds A8 MoskCasshinp_ExchidefitoGen
Right click to copy GUID into Clipboard
Legacy_LWM_WWater_Flatten P
Legacy_LWM_Water_NoFlatten e
Legacy LWM_Land_MoFlatten
AB_Fatten_MaskClassMap_ExcludeAute
with or AB_Flatten_ExcludeAutoGen =1

=l
PAR Mol oceMan o i gz

without =
flattens

[ smocth | | Sample | [ Cancel | [ oK ]

Again, use the Properties dialog to set the polygon type, in this case
AB_MaskClassMap_ExcludeAutoGen. MaskClassMap causes FSX to replace the
landclass tile texture that would normally be drawn with a comparable texture for an
airport. This can cause some problems when more than one landclass is placed within an
airport, since it can cause different textures to be drawn. Unlike FS9, where scenery
object exclusion rectangles would exclude autogen, in FSX you must use the airport

boundary for this. Here I have used the "View" menu to deselect the map so that the
polygons are easier to see:



At this point the three polygons making up the new airport boundary are completed.

Step 6: Compile, Install, and Test

We need to compile our new polygons into a bgl file. We must select the polygons we
wish to compile. Click on the "Pointer" tool icon to enter pointer mode.

File Edit View Select Tools Help
DEH2 Ry NOEX 2

Use the menu "Select -> All polygons" to select all polygons for compiling. It is also
possible to drag a selection box to include only some polygons -- useful for testing in
large projects.



LS SBuilderX FSX_KATL_RWY10
File Edit View | Select | Tools Help
0= dl9[&] All Maps 3]
All Land Tiles
All Water Tiles
All Lines
All Polygons
All Objects
All Excludes

Invert Selection
Select All - Ctri+A

We then select the Compile tool:

| B SBuilderX FSX_KATL_RWY10
File Edit View Select Tools Help

NS [R] %\ O X (@

We can now compile our selected polygons. This brings up a dialog box.

L SBuilderX - BGL Compilation X]
Select Type of Sceneny

Temain Vector [ Statt FSX

Copy BGL files
to BGL folder

In this case our only scenery is terrain vector, so the other options are grayed out. I
checked the "Copy BGL files to BGL folder" to copy the bgl to my project folder. An
alternative would be to set the project properties folder to an FSX scenery folder, such as
Addon scenery\Scenery, but my practice is to manually copy bgl files into FSX active
scenery.

The compilation will also create some files in the "Shapes" folder:



Name =

|3 cvx_FSX_KATL_Rwyl10_.BGL

| =] EXX_FSX_KATL_Rwy10_.dbf
&) EXX_FSX_KATL_Rwy10_.shp
|®] EXX_FSX_KATL_Rwy10_.shx
EXX_FSX_KATL_Rwyl0_.xml
| =] FLX_FSX_KATL_Rwyl10_.dbf
&} FLX_FSX_KATL_Rwyl0_.shp
|#] FLX_FS¥_KATL_Rwyl10_.shx
FLX_FSX_KATL_Rwyl0_.xml

These are the ESRI shapefile format files required by the SDK shp2vec tool. The files
can also be loading into GIS software to analyze the scenery with other GIS data that

might be available.

We can load the file into tmfviewer to observe the results. Here the "exclusion" vector
layer has been turned off so the new backgrounds are visible.

We can now start FSX and test the result.
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I found there was an area of "forest" with many autogen trees still present within my
boundary. I assumed this was due to a park polygon in UTX USA. I simply went back
to my project and crated a small park exclusion polygon to get rid of this.

=

General | Vector Polys | Textured Palys |

Click to get larger window

Excluding
Bounding Box

&

o |

At this point a new FSX "AFCAD" file could be installed. For this tutorial, I simply
reused an AFCAD file done for the "Frame Rate Friendly" FRF-KATL scenery for FS9.
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Note that UTX-USA is installed in the FSX. It appears that the FRF version of Runway
10/28 is not perfectly positioned and could use some adjustment. (The freeway does run
under the runway though.)

It is worthwhile to inspect the effect of the flatten in-game to look for plateaus. It appears
there is some plateauing at the southeast corner of RWY 10:

I was concerned how this might look with higher resolution mesh, so I downloaded some
of the NED 1/3 second elevation DEM data from the USGS seamless server. I loaded the
mesh into a GIS tool, Global Mapper, and loaded the "shapefile" files created during the
compilation of the scenery. Looking at the overlay, it appears that the terrain around



Rwy10 must have been filled in to a degree. It also looks like there are some areas where
the flatten file could be fine-tuned.

I also loaded the NIMA DAFIF runway data shapefile. The NIMA data is useful for
checking positioning of airport elements. I also exported the mesh data into a Geotiff
(changing NADS83 datum from the USGS DEM to WGS84 that resample needs) and
compiled into mesh using the SDK resample tool. I installed the mesh and checked again
for plateaus but it didn't seem to be appreciably worse.

And lastly!

This provides some idea of the kinds of terrain modifications that can be done with
SBuilderX.

Thanks to Luis Sa, author of this excellent tool.

Scott Smart



Addendum: Correcting a bad airport elevation

A common problem is that an airport is improperly charted, with the result that the airport
is sitting in a hole or on a plateau. It appears in the default FSX mesh, that Microsoft has
adjusted the mesh to fit the airport elevation. When addon mesh is installed, this
adjustment is lost. Higher resolution can make the effect worse. Here is airport LGOD
Polikhnitos in Greece:

The airport looks OK. But now add new mesh (this mesh was created from the CGIAR 3
sec SRTM v3 DEM data):

Obviously, not too good. Checking some online sources, I found all seem to agree that
the elevation of LGOD should be 650 ft (198.12m). Apparently, this is incorrect. |
looked at the DEM data in Google Earth and in my GIS software:



Looking at the elevations, it seems like 68m is a better fit for this airport. Using the same
method as in the KATL tutorial, I excluded the default airport boundary and created a
new flatten/boundary for the airport.



It appears nothing has changed. However, close inspection shows the new airport

boundary is in place, but the runway is still at the old elevation. Airport data is contained
within the APX files. These files contain information which FSX uses for both the visual
parts of an airport, and the "plumbing" of an airport. This "plumbing" controls things like



the behavior of the Al aircraft and the ATC commands. In FSX, parts of the airport such
as the runways have their own elevation settings, and FSX will draw them at the
indicated elevation, creating a "flatten" to meet the terrain. Fixing this problem requires
editing the airport data, both for the visual scenery and the "plumbing". This requires
creation of two files. One is similar to the AFCAD?2 files used in FS9. This file will be
edited to have the airport reference point, runways, and starts all use the new elevation. It
is generally good to have the visual airport scenery slightly higher than the flatten, so I
used 68.05m (.05 above the flatten). A deleteAirport element is needed to tell FSX to
remove the default visual scenery. Iused FSX Airport Design Engine (a program similar
to AFCAD but for FSX) to make these changes and placed the new bgl file into addon
scenery\scenery. This was the result:

The runway "flatten" has been removed, but now the runway is floating in the air. The
problem is that the way the "plumbing" functions work in FSX, data from the default
scenery area airports is read first and is used for setting up Al and other features. This is
done before any addon scenery files are read. The fix for this is to place a file with the
proper elevation data for LGOD in a default scenery area: \scenery\world\scenery\ is a
good choice. All that is needed is an airport file that places the airport reference point
elevation at the proper elevation; no runways or other elements are required. For LGOD,
the xml for this file looks like this:



o

=7ml version="1.0" encoding="150-8859-1"%

2 <l— Created by Scenery Design Engine (SDE) on 6,/30/2007 —»
3 =FSData
o version="9.0"
5 smilnsxsi="httpdiwww o w3.org 2001/ XML Schema-instance"
& [ ssi:noMamespaceSchemalocation="bglcomp.xsd"=
1 =Ajrport
8 country="Greece"
S city=""Polikhnitos"
LO name="Polikhnitos"
i |at="39.0868080407 381"
L2 lon="26.195405870676"
13 alt="68.05M"
L4 magvar="-3.20001220703125"
L5 trafficScalar="0.7"
L& airpontTestRadius="5000.0M"
L7 ident="LGOD"
18 = g
s r =/Ajrport=
20 - =FsSData=

This file is compiled with bglcomp and installed into \scenery\world\scenery\.
The final results:




