Tutorial: How to merge land and bathymetry data, using free
commonly available resources

Introduction

It has been a long standing wish by scenery developers to be able to merge freely available
“land” data with freely available “depth” data. This tutor attempts to show you how to
accomplish such, only using freely available software.

After using the steps outlined here, the resulting .bin and .hdr files will accomplish the best
resolution land and water experience in llan Papini’'s VSF (or VS) simulator(s).

The only thing you have to do is download a couple of (free) applications and follow the
instructions outlined in this document.

Don’t be daunted by having to use 3 applications to accomplish the objective, it is very simple
once you get the “hang” of it. To create a merged file, after a bit of practice, only take minutes!

Applications to download and install first

21 3DEM

3DEM is the application we will use to create the map.bin and map.hdr files which we will save
into a VSF (VS) scenery directory.

get it here:

http://www.hangsim.com/files/3dem setup.exe

if not available on above link, just Google for '3DEM download’ and it should be easy to find.
Install the application.

2.2 Landserf 2.3

Landserf is the application we will use to merge the land and water data and to export it as a
text file which 3DEM will accept. We also use this application to select the exact area we are
interested in from the bathymetric data file.

get it here:

http://www.soi.city.ac.uk/~jwo/landserf/download/

Now, you have to submit your e-mail address (use your Google e-mail if you are paranoid
about using your personal one, | wasn’t, no harm done).

The download will install a java application, use the windows version and follow the install
instruction (double click on the downloaded .jar file)

23 MicroDEM 12

MicroDEM is the application we will use to separate land data from bathy data and export it to
a format Landserf will accept.

get it here:

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

Nothing extraordinary to report, just download and install the “complete” version.

2.4 3 applications installed
By now you should have the 3 applications we need installed, so we can progress to the next
section, how to obtain the data.

How to download data

Lets start with the “land” data, we will use the cgiar data available here:
http://srtm.csi.cgiar.org/SELECTION/inputCoord.asp

The data is in a 5 degree grid, click under the tile you are interested in and after that press
“click here to begin search”. The result will be several download options, | always choose
HTTP.

This will download the data, I'd care to think that you are smart enough to have created a
directory to download this data into. How to create a “work” directory is not part of this tutorial.
| typically would give that directory a name of the area (like La_Paz, part of this tutorial later as
the example implementation).
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Secondly we need the depth data, it is available here:

ftp://topex.ucsd.edu/pub/srtm30 plus/srtm30/data/

This data holds the best available (commonly) depth data. You can always Google for better
bathy data, like US estuarine data is also commonly available. The source doesn’t matter,
between the 3 applications you should be able to load the data.

4. Apply the data
| think the best way to describe how to use the data is to use an example. To start we'll just
use 4 tiles of the CGIAR data for the La Paz scenery (care of Alfredo, with his permission).

Going onto the CGIAR download site we select these 4 tiles:

{¥ CGIAR-CSI (USA) i~ HarvestChoice (USA) £ JRC (M) 7 King's College (UK) " TelaScience

o Muttiple Selection " Enable Mouse Drag O Input Coerdinates

indom locations. These selected tiles are listed in the results page for download.

@ Decimal Degrees (ie 34.5, -100.5) = Degrees: Minute=: Seconds (ie 34 30 00 N, 100 30 00 W )

Longitude - min: | | max: | | Longitude - min: | | | | | | |Eastj max: | | | | |
Latitude - min: | | max: | | Latitude - min: | | | | | | INurthLI max: | | | | |
Longitute: 47.39  Latitude: 5349 TileX: ] Tile ¥: z [ Markirsa | [ cleararsa |

¥ GeoTiff = Arcinfo ASCI | Click here to Begin

I ]

be o

e

N T : . :
. CRPE g il . 8P,

The tiles are highlighted in blue, we selected them by clicking on the tile directly below those.

Next we press “Click here to Begin Search” and we will get these options:

Product : SRTK S0m DEM wersion 4

Data File Name : =rim_14_08.zip

Mask File Hame: =rim_mk_14_08.zip

Latitude min: 20N max: 25N

Longitude min: 115w max 110W

Center point: Latitude 22.50 N
Lengitude 112.50 W

CSlServer : "% Data Download (FTP} '% Data Download (HTTP) '% Data Mask Download (FTP)
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Product :
Data File Name :

Mask File Hame:

Latitude min:

Longitude min:

Center point :

SRTH 90m DEM version 4

=rtm_15_02.zip

=rtm_mk_15_08.zip

20N max: 25N

T0W max: 105W

Latitude 22.50 N
Longitude 107.50 W

=

CSl Server :

q Data Download (FTP)

&3, Data Downioad (HTTP) #3, Data Mask Download (FTP)

Product :
Data File Name :

Mask File Name:

Latitude min:

Longitude min:

Center point :

SRTH S0m DEM verzion 4

=rtm_14_07.zip

srtm_mk_14_07.zip

25N max: 30N

T5W max: 110W

Latitude 27.50 N
Longitude 112.50 W

CSl Server :

&3, Dsta Downioad (FTP)

q Data Download (HTTP) % Data Mask Downlead (FTP)

Product :
Data File Name :

Mask File Name:

Latitude min:

Longitude min:

SRTH S0m DEM verzion 4

=rtm_15_07.zip

=rtm_mk_15_07.zip

25N max: 30N

TO0W max: 105W

Center point : Latitude 27.50 N
Longitude 107.50 W
CSl Server : q Data Download (FTP} " Data Download (HTTP) q Data Mask Download (FTP)

| use the download option “Data Download (HTTP)”. In the save dialog that follows | select the
directory of my choice, in this case I've named La_Paz in a directory | use for the purpose of map
creation named C:\Mapdata\.

Download the four files there.

It should look like something like this: C:\\Mapdata\La_Paz\srtm_14_07 (plus 14_08, 15_07 and
15_08) .zip, should you explore using the Windows Explorer.
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So we now have the land data downloaded and we’ll do the depth data next.

We open the link to the bathymetry FTP site:

11/28/2009 12:00 57,600,000 wi60n90.Bathymetry.srtm
11/28/2009 12:00 57,600,000 wil60sl0.Bathymetry.srtm
11/28/2008 12:00 51,840,000 wilb60s60.Bathymetry.srtm
11/28/2008 12:00 57,600,000 wl00On40d.Bathymecry.srtm
11/28/2008 12:00 57,600,000 wl00n90.Bathymercry.srtm
11/28/2009 12:00 57,600,000 wlO0sl0.Bathymetry.srtm
11/28/2009 12:00 51,840,000 wl20s60.Bathymetry.srtm
11/28/2008 12:00 57,600,000 wl40n40.Bathymerry.srtm
11/28/2008 12:00 57,600,000 wl40n30.Bathymecry.srtm
11/28/2008 12:00 57,600,000 wld40s=s10.Bathymetry.sSrtm
11/28/2009 12:00 57,600,000 wlB0n40.Bathymetry.srtm
11/28/2009 12:00 57,600,000 wlB0n90.Bathymetry.srtm
11/28/2008 12:00 57,600,000 wlg0sl0.Bathymecry.srtm
11/28/2008 12:00 51,840,000 wlB0s60.Bathymetry.Srtm

The file we select is w140n40.Bathymetry.srtm as that area contains the La Paz tiles we
downloaded earlier, click it and download it into the same directory as where you downloaded the
land data (C:\Mapdata\La Paz\)

We now have all the data we need and we’ll work with these files to create the .bin and .hdr files
VSF (VS) require to create a scenery.

Let us start with the land data. We are going to use MicroDEM to open the 4 files we downloaded
earlier.

In MicroDEM press File/Open and press Open and merge DEMs:

= MICRODEM 12.0, build 2010.12.3.3 - O] x|

File Analyze Geology Oceanographic data Point Clouds Eve doc  Options  ‘Window  Help
| [ S R [ . , N o gg
Open projeck ; | m GAZI VP w TMM
Open DEM -
Open and merge DEMs
Open Image
Open Veckor map
Open TIGER. county rnap
Open shape file map
Open poink douds
Open hyperspectral imagery
Open MODIS rapid response imagery
Open redistricting map
Open google maps
Open GE in window
Open Database without map

|Se|ect an option &
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File select the 4 land files in the La_Paz directory and Open them:

Zoeken in; I&} La_Paz j ] ¥ -

[srtm_14_07.2i
I srkm_14 08,z

Bureaublad

Mijn

documernten

oL

Deze computer

.“Fi
L1

kijr Bestandznaan: I"srtm_1 5 08.zip" "sritm_14_07 zip" "srtrn_14_08.zip" j Openen I
netwerklocatiss
Bestandstypen: I'.-j.'" files j Annuleren |

[~ Openen als bestand met bet kenmerk, Alleen-lezen

This is how they will open:
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The screen displayed is not exactly what we want to look at so we Modify\Elevation the view:
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Elevation map options El

~Display colors
" Chroma depth colors
" Terrain color scale
" Gray scale

" alternate bands

" Color bands

" IHS colo

8 Ei:ueu:trum colors
i~ Rainbow
i~ Colors from kable

" Automatic chloropleth palstte

[T ocean check
[~ Lake check

IHS

. Missing

z Range

Elewation bable |

ITerrain, 25 skeps

j Define |

kretching
* Mone " Percentiles  © Std Dew
Ik Cancel Help

Now, that is better. Since this is the land data, we make sure we only have the land by removing
everything that isn’t such: We go into Edit/Mark as missing/Water

#4 MICRODEM 12.0, build 2010.12.3.3

File | Edit Modify Overlay  Caloulabe  Carkography  Raster GIS GPS Info |
Anal Maskmap

Mark as missing
DEM Holes
E Flatten tails
L Zutline regions
Flatten lake
Single grid arithmetic 3
Edit point elevations
Edit DEM grid
Reload DEM
Extract points along profile
Edit gazetteer symbaology

* v v R4

i Point Clouds  Eve doc  Options  windo

Selected range

Single value

Qutside selected range

Selected percentile range
Qutside selected percentile range
Evervthing above cutaff
Evervthing below cutoff

Land

Vi aker

SRTM water bodies
Non-U54 regions
Land cover cakegories
Qutside latjlong box

Missing poinks in matching grid
Selected color

All but selected color

Flood Fill

The result will show you the “grid” in black lines, don’t worry about that:
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ﬂr MICRODEM 12.0, build 2010.12.3.3

File Edit Modify Owerlay Calculate Cartography Raster GIS GPS Info Database View Analyze ganiﬁgy Oceanographic data  Point Clouds  Eve doc  Options  WWindow
% 1 A JLOS 1] (& [FLL IS azzad

T | G| G| o] = A O nainald

s oo [F= R I ]~ G| Gl o] %, P %l R @ el S @

ﬂMerge = 1:'1' j__)ﬂ

2/ NEENENEN SRS F [EsEa]

o]
| &3

 nza.5139307° W109,989800° WaSE4z=459.1m

Remember the area we are after is La Paz only, it is a section of what we see here, we will select that
section in the next step.

We use the menu item Modify/Map Area/ click, subset, draw the box and click. We don’t have to be
precise just now, we just roughly select the area.
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ﬂMIERDDEM 12.0, build 2010.12.3.3
File Edit Modify Overlay Calculate Cartngraphy Raster GIS GP5S Info Database View Analyze Ganlngy Oceanographic data  Point Clouds  Eye doc  Options  Window  Help

|GG Rl [ PR Sl iR @ PG e el e

" [2+.8428464° W110.274081° Wesa4

Now we save our map in C:\\Mapdata\La_Paz\.. as a DEM by:

ﬁ}MIERDDEM 12.0, build 2010.12.3.3

File Edit Modify Owverlay Calculate Cartography Raster GIS GPS  Info

CpET - w GAZIVI
Prink i

Edit image

Load image

Sawve image

Save map as image

Load vegetation grid

Load weapons Fans GeaTIFF
ASCITRYZ

E;ata header ——

P e LSS ASCIT
Replay Flight route -
R DEM
Meza:eth . ASCILArc Grid
Matth F' S e Grid Flaat

Sl T Mok recommended 3
Tools

Delete saved base maps  » Reinterpolate, UTM
Reinterpolate, Lak/Long

EBlank grid new resalution, LT

-
and we save it in our La_Paz directory as LA_PAZ.DEM.

Now, | exit MicroDEM (just so I'm sure nothing remains in memory) and | open MicroDEM once again
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f . )
and open again the DEM we just saved (I'm a sucker for memory).

=4 MICRODEM 12.0, build 2010.12.3.3 ) =] x|
File Edit Modify Owerlay Calculate Cartography Raster GIS GPS Info Database View Analyze Geology Oceanographic data  Point Clouds Evedoc  Options  Window  Help

oo I 9 /G ® ool 5,5 o R 8 O et & B

=4 La_Paz: 5un Az=335°, Elev

Here we go, we have narrowed our selection. Next we’ll save it for Landserf to read it in.

The file type to save our work in is BIL
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=4 MICRODEM 12.0, build 2010.12.3.3 =] x|

File Edit Modify Owerlay Calculate Cartography Raster GIS GRS Info Database View Analyze Geology Oceanographic data  Point Clouds Evedoc  Options  ‘Window  Help
LOS

Open | 65 | m q FI Il :I U.
Print: a et @g i GASVE L) TM
Edit image _ (ol x|
Load image x
Save image

Save map as image
& DEM

Load vegetation grid GeaTIFF
Load weapons fans ASCIT XYZ
DTED

Data header USES A5CTT

Clear map .
Replay Flight route 2L
R b [?EM ASCIT Arc Grid
ename
Match ath 5 Grid Float
i F’ it Mot recommended 3
Match image
Tools Reinterpolate, UTM

Reinterpolate, Lat/Long
Blank grid new resalution, UTM

Delete saved base maps  *

| |N25.193?504° W110.676049° WiES04
w Startl Iﬂ_l] Tuk_LW.doc - Microsoft .. | 553' Jasc Paint Shop Pro

||_',§ﬁ MICRODEM Freewate ...

new BIL DEM

[
M|§§@O L@a g ne

2%

Opzlaan in: I ) La_Paz

| «®ckE-

Bestandshaam: IL,&.,_P,&Z_EIL

Opslaan als bwpe: IBIL DE M

Annuleren

j Opzlaan
=

i
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We are now done with MicroDEM, we’ll go to the next step and select the area we are after.

For that we open Landserf and we’ll do a File\Open\ such:

Landserf 2.3
File Edit Display Info Transform  Analyse  Configure  Help
e B+ & P
Open &
Look In: |I]_J La_Paz |E|| |@ |@ |@ |@
L La_PAZEI

File Mame:  [L&_PAZ BIL |

Files of Type:  |ArcGIS Binary Image (il =]

Qpen H Cancel l

The file will open like this:
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[} Landserf 2.3 U4l Ed

File Edit Dizplay Info Transform  Analysze Configure  Help

BEEa0HE& E+Q% S @l Rl | A 2= 8

|| File loaded in D67 seconds.

The next thing we have to do is to select the area we are interested in, keep pen and paper ready, we
have to record the coordinates (as we are going to make a selection).

To be able to select the area, we need the screen display to show coordinates as we move the mouse
across the screen?

For that we enable Info\Query map
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= Landserf 2.3 A x|
File Edit Dizplay | Info | Tranzform  Analyse  Configure  Help
O &, | D Summary info ctr-l b U Bs M £ &
Statistical summary
Ul Histogram
Hammock plot
Scatterplot

V| QUEky map

Multizcale query ...

| Profile

|| Location: -110,95 .25 26

We have to find a north border, a south border, a west border and an east border, it is not difficult, just
move the mouse and find those coordinates you'd like to use.

In this case, by moving the mouse around the screen | have noted these boundaries:
North border: 25.15N
South border: 24.00N

East border: 109.70W
West border: 110.80W

Now we will select that area in Landserf, Edit, Edit raster:
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Edit raster E

Title
LA PASBIL
Bounds
Marth: 25.14
West [-110.80 East: -109.70

Sauth: 24.00

Map projection

Aftributes

Resaolution
E-YW Res: 33335E-4 M-S Res: |33335E-4
Columns: 1320 Rows: 1380

Chanoe size

[ Interpolate to new resalution

1
Motes

3276T

Latitudefongitude (Undefined ellipsaid) | Edit

Min: 1.0 Maz: 32767.0 | Edit

(| Estract subse [Reset coordinates |
Type
Raster Type: | Elevation |E|
Colours
HE A -

| Edit

lnported from Cimapdatalla_PazilA_PAZBIL in 16 hits per
cell Binary Interleaved by Line (BIL) format.

| (] H Cancel

note the tick in Extract subset.

The resulting file shows like this:

page 15 of 39



Tutorial: How to merge land and bathymetry data, using free
commonly available resources

Landserf 2.3 A
File Edit Dizplay Info Transform  Analysze Configure  Help
ESa0E& El44% S Dl R A i
\!

|| Location: -109,94,25,09 with raster attribute 32767

Exactly what we wanted. Notice you have 2 icons in the left menu panel, click the top one to activate it,
this one is our original file and we can remove it.

B Landserf 2.3
File | Edit Display Info Transform  Analyse  Configure  Hel
B Wewraster . Cril |k O %, & 00 Ui L Re
Mew vectar ..
"1 Open... [ ({X 0]
Q Save.. Cirl-=
Impart from GRS
Export ta GPS... e
| Close raster | %
Close vector
Cloze all...
L Prirt... Ctrl-P )
Print previesw %
Exit... %
- I

So now we are left with the exact tile for the land, there is one final action we have to perform.
Landserf treats all “invalid/missing data with a value 32767, see it here when you double click on the
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single remaining icon:

Edit raster E

Title
LA _PASBIL

Bounds
Marth: 25.14

YWest [-110.8 East -109.7

Sauth: 24.0

Map projection
Aftributes

Resaolution

E-YW Res: 33335E-4 M-S Res: [33335E-4|
Columns: 1320 Rows: 1380

Chanoe size

[ Interpolate to new resalution

Latitudefongitude (Undefined ellipsaid) Edit

Min: 1.0 Max: 32767.0 Edit

[ Extract subset | Reset coordinates |
Type
Raster Type: | Elevation |E|
Colours
1 32TET
Motes

lnported from Cimapdatalla_PazilA_PAZBIL in 16 hits per
cell Binary Interleaved by Line (BIL) format.

I Ok H Cancel

Of course we know that the max altitude isn’t 32767 meters, we need to replace that value to what

Landserf understands to be “missing”, in Landserf that value = n
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We'll replace it so:

File Edit Display [|nfo
S8 &

Transfarm | Analyse Configure  Help

“ectar to raster...
Point= to density surface. .

Palygons to centroids

DEM to cortours. ..
DEM o TIM....
Poirt= to Tk
TIk to DEM. ..
TIM to poinits

Raster values...

“oid remaval

Repraoject...

Rectify...

Transform Raster Values

Replace 32767

O Translate 0.0
O scale 1.0
O Round 1.0
O Flood (0.0

with |n

| Ok H Cancel

ko

After you have done that you can once again delete the original (top) icon. If you double click on the

one remaining icon you’ll get the true values:
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Edit raster B

Title

E-YW Res: 33335E-4
Columns: 1320

Chanoe size

[ Extract subset

Type

Colours

1
Motes

ffransformation of LA_PAZ BIL

Bounds
Morth: (2515
West -110.8 East -109.7
South: (24.0
Map projection
Latitudefongitude (Undefined ellipsaid) |@
Attributes
Min: 1.0 Max: 1247.0 | Edit |
Resolution

[ Interpolate to new resalution

Raster Type: | Elevation |E|

E

M-S Res: |33335E-4
Rows: 1380

| Reset coardinates |

3276T

1.4E-45

lnported from Cimapdatalla_PazilA_PAZBIL in 16 hits per
cell Binary Interleaved by Line (BIL) format.
Transformed by converding cells with value 327670 to

L

See how the height (Max) has changed to the correct value? (1247 meters).

| (] H Cancel

We now have the land values as an icon in Landserf.

Next we’ll get the water in.
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File\Open\

#

Look In: |II_:| La_Faz

] @ (@) @ B3R

| wl 40040 Bathymetry. srim

File Mame: |w1 40n40. Bathymetry. srm

Files of Type: |Shuttle Radar Topography Mission DEM {srim, haf) |3|

I Qpen H Cancel l

and the file opens so:

Transfarma...

File Edit Display Info Transform  Analyse

ESaOB8& E+Q%%
\
v
\

Help

‘KM A B @
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Of course the area is much too large but we now know how to select the area we are after, wasn't it:
North border: 25.15N

South border: 24.00N

East border: 109.70W

West border: 110.80W

Sure, so that’s the area we’ll select by doing Edit\Edit raster and enter these above values, we‘ve done
it before.
Result:

File Edit Display Info  Transform  Analyse  Configure  Help

BSOEHE #E+QU%S Phl-kM A 28u@

)

v
\

Transfarma...

SRETh DEM

I Spatial objects updated. " |

We can click on the middle icon and remove the data, we’ve done it before so you know how to..
(File\Close raster).
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2] Landserf 2.3 A x|
File Edit Display Info  Transform  Analyse  Configure  Help
BEc B+ QB
\
L)
\

Transfarma...

SRETh DEM

|| Spatial abject deleted.

What we are left with now is 2 icons, the one is showing land only, it is in a high resolution. The other
is water PLUS land data in a lower resolution. We now need to remove the low resolution land data
from our water file, for obvious reasons (we only want the best available data)

We have to do some manipulation to achieve our objective.
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Double click the water icon to get to the data about that one:

Edit raster x|
Title
ERTM DEM
Bounds
Marth: (28.148
YWest [-110.8 East -109.7
Saouth: 24.0
Map projection
Latitudefongitude OGS 84 ellipsoid) | Edit
Attributes
Min: -2209.0 Max: 1063.0 | Edit
Fesolution
E-YW Res: 18333334 M-S Res: (18333334
Columns: 132 Rows: 138
Chanoe size

[ Interpolate to new resaolution

[ Extract subset | Reset coordinates |

Type
Raster Type: | Elevation |E|
Caolaurs
HE A - o
-G242 4228
Motes

SRETM DEM converted from
CAmapdatalla_Pazwl 40n40 Bathymetry. stm

ra - Im... “ E Landserf 2.3

Note and record, columns 132, rows 138.

Double check these numbers by going into the Info menu, summary info, in certain situations you will

find columns and rows less 1? Take the numbers from the summary info!

We'll now save this one as a text file for S3DEM to import:
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As we know this is the water file | have added W to the file name when saving:

Save

Save |n: |I]_:| La_Faz

[l @

@) (&) B8

File Mame:  |LA_PAZ ‘i

Files of Type: |Generictex‘[raster(.bct}

-]

Save

H Cancel l

We can now remove that second icon from our Landserf as shown before (click and file/close raster)

Left now is the single land icon.

We open 3DEM and choose txt to open our file:

—File Type
 USGES DEM " GeoTiff DEM
[dem. tar.gz. tgz. gz) [tif]
™ SRTM Data % Temain Matrix
[hat. bil) [bir. t=t]
" GLOBE Tile " GTOPO20 Tile

[zelected from map]

" LIDAR Point Clowd
[lazg]

 Mars MOLA,
[megt.img]

[zelected from map)

i~ =2 Paint Cloud
[bir, E=t]

" Mars Polar MOLS
[megt.img]

Cancel |
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Zoeken in; Ib La_Paz j = i
- = La_Paz.BIL

o = La_paz BLw
Orlangs -
goonond L&_PAZ.DEM

m LA_P&Z.HOR,

Bureaublad

w

Mijn

documenten

w140n40,Bathymetry. srtm

o

Deze computer

-
Mijn

nebwerklocaties

Bestandznaan: IL.&_F'.-’-‘-E_W.t:-:t j Openen I
Bestandztypen: I,-_\.'|| Files [*.%] J Annuleren |

v

and we open the LA_PAZ_W.txt file, a dialog box opens up, enter the values we know, please observe
all the boxes ticked, they are essential for the map to display correctly:
(ASCII, W-E, N-S, Lat/Long)

x
— Data Format and Offset — Data Byte Order Mizzing Data
©INT (18] % ASCI ||:| ) Little Endian 395 Aszigned
" FLOAT [32] Offset (butes) " Big Endian Vale
— Matrix Dimenzions — Coordinate System
132 Balmime 120 Elams & UTM &+ Lat/Long D
o OWwWE 0 EM o * MG I Zane I Reference Elipzoid
— 5w Comer Coordinates ME Comer Coordinates —  — Haorizontal Units Yertical Units
[11080 | [e4n0 [0370  [a51d € Meters € Feet | | Meters € Feel
e ["-.-'-.-"ESt] 4 [SDuth] e [E-EISt] 4 [ND[H"I] F DEQTEES Lata’Lnng F Height rh DEI:IH"I
Careel_|
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Tutorial: How to merge land and bathymetry data, using free
commonly available resources

™ 3DEM Terrain Yisualization ;IEIEI

File ©peration &@PS  Color Scale  Geo Coordinates  Help

Here now is the file loaded in 3DEM and we’ll save it as a DEM for MicroDEM to manipulate on:

=" 3DEM Terrain Yisualization oy ] 4

File ©Operation GP3 Color Scale  Geo Coordinakes  Help

Load Tetrain Model

Save Terrain Matrix

Save Map Image
Print Map Image

SaveTerragen Terrain b

Exit

| save as LA_PAZ_W.dem (again | use the W to indicate this is the file containing the water data)

We go into MicroDEM once again and open up the file we just saved:
Also we do the Modify/Elevation/Land Sea scales once again to get a nice view:
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=4 MICRODEM 12.0, build 2010.12.3.3 =] x|

File Edit Modify Owerlay Calculate Cartography Raster GIS GPS Info Database View Analyze Geology Oceanographic data  Point Clouds Evedoc  Options  Window  Help

s o P I 913G B[,

| Elevation Model by 3DEM = Ellﬂ

This is what we do next to just get the water, we remove the land data:

Edit/Mark as missing/Everything above cut-off/

ﬂrMIERDDEM 12.0, build 2010.12.3.3

File | Edit Modify Owverlay Calculake  Cartography Raster GIS GPS Info Datab

SHF Mask map hl‘-«-ﬂlmlﬁl mr-n—)lu
M [Mark as missing [d  Selected range
CEM Hales b Single value
= Flatten kails 3 Qutside selected range
= outline regions 4 Selected percentile range
Flatten lake Cutside selected percentile range
Single grid arithmetic 3 Everything ab

Edit point elevations Everything below cutaff
Edit: DEM grid Land

Relosd DEM Waker

Extract points along profile SRTM water bodies

Edit: gazetteer symbology Mon-I054 regions

Land cover cateqgories
Qutside latflong box

Missing poinks in matching grid
Selected color

All but selected color

Flood Fill

and we enter -1, don’t worry, we’ll get those (lost depth) back in a later stage....
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Tutorial: How to merge land and bathymetry data, using free
commonly available resources

Input Real Number

Cutoff [remowve this z and above]

Fi

0K

OKit

We get this:
ﬂrMIERDDEM 12.0, build 2010.12.3.3
File Edit Modify Owerlay Calculate Cartography Raster GIS GPS Info Database View Andlyee Geology Oceano
I, ¥t | T & | LoS [
A oo R B |G| @iodver] 7, PR e
SHP) DB [|r=ii | GAZIVPF| - T _,

) pigital Elevation Model by 3DEM
]

& #Eos |a] &

graphic data  Point Clouds Evedoc  Options ‘Window Help

| |
every height above -1 meters is now removed from the file, we have to save our work now.

In File/Save DEM/ choose the option BIL, | save it as LA_PAZ_W.BIL, you should end up such in your
working directory:
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commonly available resources

Opelaan in: I = La_Paz

new BIL DEM

| «®ckE-

2%

Orlangs
geopend

m.

Bureaublad

4

Mijn

documernten

LB
-
Deze computer

Bestandshaam: IL,&.,_P,&E_W_EIL

Opslaan als bwpe: IBIL DEM

j Opzlaan I
j Annuleren |

2

As you can see we now have 2 BIL files, the first one is still loaded in Landserf (it is the single icon

there), next we will load the water file onto it.

. —

Look In: |[:| La_Faz

] @ (@) D B8R

L) La PAZEIL

J [2 PAZ WBIL]

File Mame:  |LA_PAZ W BIL

Files of Type: |ArcGIS Binary lmage (hil)

-]

Qpen

” Cancel ]

and we end up with 2 icons loaded in Landserf:
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Tutorial: How to merge land and bathymetry data, using free
commonly available resources

[} Landserf 2.3 U4l Ed

File Edit Dizplay Info Transform  Analysze Configure  Help

By E o+ QP

Transfarma...

L PAZ_WL...

|| Spatial object deleted.

See how the one has the land and the other has the water? The land file is okay, we’ve worked that
one before, we have to replace all the invalid data (32767) from the water file, same as we did for the
land file earlier. Click the water icon to activate it and go into Transform/Raster values click it,
remember we removed everything above -1? We'll bring it back:

Transform Raster Values tad

(] Translate 0.0
[]Zeale 1.0
ORound 1.0

[ Flood (0.0
Feplace |32767 | with -1

| Ok H Cancel

We end up with 3 icons again, you can remove the middle one (File/Close raster):
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commonly available resources

[ Landserf 2.3 U4l Ed
File Edit Dizplay Info Transform  Analysze Configure  Help
By El #* 4 By

Transfarma...

Transfarma...

|| Spatial object deleted.

Here we finally are, 2 files absolutely to our liking, one with land and one with water!
Let’'s merge the 2 into one file which we can load into 3DEM to create the final.

It is self explanatory, what we want to do is create a union between the 2 files and replace all the
null values in the land file with the depth values from the water file.

To do that we give the land icon (the top one) a click, and give the water icon a click holding the
“SHIFT” key.
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Tutorial: How to merge land and bathymetry data, using free

commonly available resources

File Edit Dizplay Info Transform  Analysze Configure  Help

BESOB& E+QA% S @Dl Rm | A

Transfarma...

g n @

l Spatial abject deleted. [

See how the land icon has a grey aspect and the water icon has a pink one? (primary/secondary)

Next we go into the “edit/combine” dialog:
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Tutorial: How to merge land and bathymetry data, using free
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8 Landeort2:3 A
File | Edit | Display Info Transform  Analyse  Configure  Help
Edit raster... F 0 i L Be b 1 A #Hn
Edit vectar ...
Digitize made

Simplify wector magp...
Join vectar lines

Select wector ohjects...

Combine rasters...

Combing vector maps. ..
Transf]

Combing raster and vector map...

Combine points with raster

@ LandScript editor

Spatial object delated.

with these options:

Combine Rasters E
Primary raster is within secondary raster
Type of combination

® [Union|

O Intersection

Intersecting cells
(®) Prioritise primary raster
() Prioritise secondary raster

() Average primary and secondary rasters

¥l Replace null values

l O H Cancel

Press okay to end up with 3 icons again, remove the top 2 ones, I'm not going to tell you how,
you've done it before.....

Once you have the single icon left, press edit/edit raster to get some essential data:
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Tutorial: How to merge land and bathymetry data, using free

commonly available resources

Title

Bounds

West:

Map projection

1
Motes

Izombined raster

Latitudefongitude (Undefined ellipsaid) |@
Attributes
Min: -2209.0 Max: 1247.0 |@
Resolution
E-VWRes: |33335E-4 M-5 Res: |33335E-4
Columns: 1330 Rows: 13590
Chanoe size

[ Interpolate to new resalution

(] Extract subset | Reset coordinates |
Type
Raster Type: | Elevation |E|
Colours
HE A -

Edit raster E

Morth: 125154535

-110.80458245 East |-109.696495
South: | 23.996202

| Edit
32767

IInion of Transformation of LA_PAZ BIL and Transfarmation
of LA_PAS W BIL prioritising attributes in Transformation of
LA _PAS BIL where rasters intersect.

| (] H Cancel

Note that columns are 1330 and rows are 1390.

We will now save our work as a text file for 3DEM for the final leg, | use LA_PAZ.txt
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We are done with MicroDEM and Landserf, close those 2.
Onto 3DEM to open our text file. Use the detail you see in the above to open it:

x
— Data Format and Offzet — D'ata Bute Order Mizzing D ata
O INT[18] @ aSCl |_.3 ! Little Endian 355 Assigned
© FLOAT (32) Offset [bytes] " Big Erdian Value
— Matrix Dimenzionz — Coordinate Svstem
1330 Cralhimie 135[‘ Fi o = UTH is Lat/Long L
o WE O Eaw 5N i+ M-S I Zone I Reference Elipsoid

— 5w Cormer Coordinates

ME Comer Coordinates —

[-110.804  [3.995202

[-109.696  [5.154535

—Harizontal Lnits

£ Meters € Feet
& Degees Lat/Long

Wertical Units
' teters  Fest
& Height ¢~ Depth

# Mwest] Y [South)

#[Eazt] % [Marth]

Cancel |

=10l x|

&” 3DEM Terrain Yisualization

Help

File Operation GPS  Color Scale  Geo Coordinates

Here we have the best available land data merged with the best available depth data in one single
file, let's safe it for VSF/VS to use:
File/Save terrain matrix
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&=" 3DEM Terrain ¥isualization

File ©Operation GPS  Color Sca

Load Terrain Model

Save USGS ASCII DEM
Save GeaTifF DEM

Save Terrain Matrix

Save Map Image
Print Map Image

SaveTerragen Tetrain

Exit:

" Binary " Binary = ASCI

..............

Floating Point  Signed Integer  Text String

Cancel |

and save it as map.bin
We are done but for one little edit on the map.hdr

In the Windows Explorer give it a double click to open the file:

_Ioix]
Bestand Bewerken Opmaak Beeld Help
file_title = map -
data_format = intla _I
map_projectiaon = Lat/Lan
Teft_map_x = =110, 804525
Tower_map_y = 23.995202
right_map_x = -109. 636495
Lpper_map_y = 25,154535
number_of _rows = 1390
number_of _columns = 1330
alev_m_unit = meters
elev_m_minimum = —2200
el ew_t_maximum = 1247
elev_m_miz=zing_flag = -B8&5

=

Notice the value elev_m_minimum, it is -2209, change that to 5 and save the file.
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commonly available resources

[P map.hdr - Kladblok

Bestand Eewerken Opmaak Beeld

=10l x|

Help

file_title
data_format
map_projection
left_map_x
Tower_map_y
right_map_x

LURpEer _map_y
number_of _rows
fumber _of _columns
elav_m_unit
elev_m_minimum
elev_m_maximum
elev_m_missing_flag

map |

intle

Lat,/ Lon
=110, 804825
23, 9958202
-10%. 696495
25.154535
1390

1330

meters

5

1247

9995

[

The only thing left to do now is to get the 2 files (map.bin and map.hdr) in the sim.

Under scenery, create a sub directory La_Paz, and after copy both files into it.

Mappen x Maam =

| Geijzigd op

5 pilots o [ E]map.hdr ;
I3 replays miap. bin

E ) scenery
IC5) Antarctica
) Azares
I Bergen
IC5) Bermuda
IC2) Blue_Marsh_L
IC5) Bute
IC5) corsica
IC2) Dead_Sea
IC5) Faroer
IC5) France_w
I grand
IC5) Humber
) Ire E
150 Tre_Mw
IC5) Ire_sE
1) Tre_SW
15 Ire_w
I italy
1) kodiak

) La_Paz
i

Now, start Vehicle Simulator.

Click “LOAD”
Select Scenery La_Paz

1 kB HODR-bestand
3611 kB EIN-bestand

31-12-2010 22138
31-12-2010 22:28
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ress Start ‘and watch the scenerz i ettini develoied=
™ vehicle Simulator
Vehicle Simulator

Load Situation -La_Paz

7
T

ﬂ This situation was saved by the program

| Humber
| | Ire E

Ire_MwY
Ire_SE
[re_SWy
Ire_W
italy

Kodiak
La_Paz
Lewis

Cancel Start >>

- Unlimited Time

llan Papini 2009 ©

You will join the scenery somewhere up there.......
Choose a boat like Cruiser.

Have a look at the map (M)
and when you tick the Marine map box:
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Vehitle Simulator

Joystick Cruiser

.:% Map of the La_Paz scenery

r

Objects Il Path Tapo hdaring

Glorious and accurate depth!

In retrospect you might ask yourself why we had to use 2 applications (MicroDEM and Landserf)
to accomplish this? The answer is simply that | haven’t found a way to get the SRTM (depth) data
into MicroDEM, data not recognized, hence......

Next is to show you how to perfect this data to accomplish a match with what you know is “local
detail”. We will use the Matrix Editor for that purpose.

See the Matrix Editor tutor for that purpose.
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