Making maps with ArcGIS 8.3 and the
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Part 1 - Basics

Obtain coordinates of locations

Format coordinate file

Obtain coordinates of country outline etc.

Insert everything into ArcMap

Edit layers (only if necessary)

Project the map with an appropriate projection
Generate text files of the desired layers with ArcToolbox
Edit the text files as input for the Levenshtein software

Generate a basic map with RuG/L* mapmap

©oNoTarWNE

Part 2 - Selection of additional functions
10. Problems!
11. Select features
12. Overlay data
13. Georeference data
14. Clip map
15. 3-dimensional elevation data
a. Download
b. Create TIN from ETOPO2-data in X, Y, Z format
c. Display of TIN
d. Derive height values for locations out of TIN

Part 1 - Basics

1. Obtain coordinates of locations

Unless the coordinates of the locations are not already at hand (e.g. by use of GPS during data
collection) they have to be obtained. There might exist easier options (check that before you start
the following!) but if not, you can get the coordinates in the internet (URLs checked on 14"
October 2004).

There are (once were?!) several possibilities but they all get their data from the NGA (US National
Geospatial-Intelligence Agency). The coordinates are in latitude/longitude and are only accurate
to the minute (no values for seconds) which should be good enough for most dialectometrical
purposes.

http://gnswww.nima.mil/geonames/GNS/index.jsp

The original NGA site. Possibility to download the complete (!) data set or single country files.
Very useful but potentially problematic when more than one location with the same name exists
(quite likely).

http://middleware.alexandria.ucsb.edu/client/gaz/adl/index.jsp
Possibility to look up single locations. Found places are displayed in a map which can help to find
the desired one if there are several possibilities.

Two other sites concerning coordinates might become useful:

http://www.fcc.gov/mb/audio/bickel/DDDMMSS-decimal.html
Possibility to convert coordinates in degrees, minutes, seconds to decimal degrees and vice
versa.




http://epicenter.usc.edu/coconvert/\Welcome.jsp
Possibility to convert UTM-coordinates to lat/long and vice versa.

2. Format coordinate file

The coordinates have to be in a certain format in order to be processed by ArcMap. You could
simply put them in a text file, but | generated a *.dbf file with Excel because this can be helpful for
other purposes (e.g. copy & paste whole columns).

a. Put the names of the locations in the first column

e B v Dmet Fgma: Lok Dets Mindw fof (Don’t use anything but plain ASCII characters, i.e. no
DR &y S B R T

@, i, 0, B etc. If needed, substitute and re- substitute

Al - P label .

n 5 3 these characters before you run the Levenshtein

1 |label llongitude latitude Software_)_

| 2 |Aachen £.100000 40.7 66666

|5 jadod OO0, 61, 365569 In the second column you have to put the longitude

| 4 |Ahrbergen 9.883333 52.233334 . . .

|5 |Albersloh 7.750000  51.056669 and in the third column the latitude values.

| 6 |Allna 5.666667 50.766EEE . “ - . - . "

|7 |Altenberg 13766667 50.765555 Label the columns with “label”, “longitude”, “latitude”.

| B |Altentruedingen 10.616B67 49 06EERE

| 9 |Allandsherg 13.739333| 52 SGREER Save as DBF 4.

110 | Altwarp 14283333 £3.750000 . . .

11 |Astfeld 10383333 61933334 Close and reopen to see if everything is in there

12 [Atzendorf 11.600000 51.916665 H H H

| 13 | Bardenfleth 5.366667  53.233334 (strange things are sometimes going on).

o T If not, go to menu “Insert Name Define” and take

| 16 | Bennin 10.833333 53450001 care that “Database” refers from the first cell in column

| 17 |Benzingerode 10.866667 51.833332 .

[ 18 Billingshach 9.e00000  49.299999 A to the last cell in column C.

| 19 |Bockebwitz 12.966667 51.200001

| 20 |Bonn 7.100000 50.733334

| 21 |Borstendorf 13.16B667 50.783333

22 |Breddin 12.216667 52.883331

153 | Rralinaen 9 RARA337 7 ARRRRR

If you want to insert other cities of which you don’t have dialect data, proceed analogously to 1. &
2. but put these coordinates in a separate file.

3. Obtain coordinates of country outline etc.

The next thing you need is the outline of the country you are investigating and of any other
geographic structure you want to insert in your map like province borders or rivers and so on (e.g.
for orientation purposes). Appropriate data you can find for example on the “Data & Maps”-CD-
ROM by ESRI. If the desired data is not on the CD, you can again try the internet. There are
numerous sources available but most of them are with costs. Geographic data of varying quality
for free is available e.g. here:

http://arcdata.esri.com/data_downloader/DataDownloader?part=10200
Official ESRI site. Download of basic data sets.

http://www.geographynetwork.com/
ESRI offshoot. Possibility to find geographic stuff of other people/organizations.




4.

Insert everything into ArcMap

Now you have everything you need to make a map with ArcMap.

a.
b.
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5. Edit layers (only if necessary)

You can always modify layers, e.g. to reduce the number of displayed rivers or to display only the
country borders of the country you are interested in (and not also those of neighboring countries
as it is in the downloaded ESRI data) or something like that.

a. Because you really change the source of the layer, make a copy before you edit

something!!

b. Click on “Editor Start Editing” and choose the directory in which the source is
located.

c. Now you can simply click on items and delete them (if they are not connected to other
items).

d. If you are not sure to which structure an item belongs, it can help to label the items by
right-clicking on the layer name and choosing “Label features”.

e. Click on “Editor  Save Edits” and “Stop Editing”

6. Project the map

Until now, we have worked with latitude/longitude values, i.e. we are working with spherical
coordinates. But actually we want to make maps, and maps are flat. If one uses the lat/long
values to make a map one will get distortions (the more the larger the examined area) like in the
Germany-example above. What one needs to plot three to two dimensions is a projection.
Something like a ‘perfect’ projection does not exist; you have to decide for every case anew.
There are a lot of different projections and it is not easy to find the most appropriate one. A
compromise is the use of UTM (Universal Transversal Mercator), which is emerging as the
international standard (but mind that UTM is not always the best choice, especially when you are
analyzing large areas which would reach over several UTM zones; cp. fig. UTM zones).

A projection should be used in combination with a certain ellipsoid. In the case of UTM this is the
ellipsoid WGS84. If you prefer to use e.g. the national standard projection of the examined
country, this can be a different ellipsoid (e.g. for Germany: Gauf3-Krliger projection with Bessel
ellipsoid). Data Frame Properties 21X
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In our example the result is a non-distorted map of Germany (here including the locations).

7. Generate text files

For the RuG/L* map software you need text files as input. To get these, several steps are
necessary:

a. Right-click on layer, choose “Data

Export Data”

b. Select “All features” & “Use the
same Coordinate System as the
data frame”

c. When you are ask if you want to add
the exported data as a layer to your
map, click “No”.

d. Open ArcToolbox (Start
Programs  ArcGIS  ArcToolbox)

e. Open Conversion Tools Export
from Shapefile Shapefile to
Coverage



Browse for
desired input
shapefile

Insert name for
output coverage

Open Conversion

Tools Export
from Coverage
Coverage to
Generate File
Browse for
desired input
coverage

“Feature class”
depends on sort
of data but should
be selected
automatically.

8. Edit text files for the RuG/L* map software

In order to make maps with the RuG/L* map software by Peter Kleiweg you need several files (It
is wise to substitute the content of working example files with your own data...):

a.

data.cfg - configuration file

In the configuration file you can specify the place of the other files, as well as the
PostScript bounding box, the size of a location dot or if labels and dots shall be displayed
or not (“markers:”) etc.

data.trn - transformation file

In the transformation file, map coordinates are translated to image coordinates, therefore
you have to specify the minimum and maximum X and Y coordinates (easily done by
running a sort function over a copy of the country outline file). This file can also be
automatically produced by the program mapsetup.

data.lbl - label file

The label file contains the location names. Make sure that the names are identical to the
names in the coordinate file and in the dialect data files. Otherwise you will get error
messages. The labels may contain special characters and blanks.

Input for RuG/L* map software (data.lbl):

1 Aachen

2 Adorf

3 Ahrbergen
4 Albersloh



The text files you have generated with ArcGIS are used for the last three files but before you can
use them, they have to be edited.

You have: Is needed for:
File with location coordinates data.coo

File with coordinates of outline of the country data.map, data.clp
File with province borders etc. data.map

File with rivers data.map

File with large cities (without dialect data) data.map

d. data.map - map file
The map file contains the coordinates of the outline of the country and potential other
geographic structures like province borders or cities and so on.

Output of ArcToolbox for state/province borders, rivers etc. (*.gen):
1 0.5577804E+06 0.5982967E+07
0.4849743E+06 0.6028418E+07

0.4714682E+06  0.6059651E+07
END
13 0.7823902E+06 0.6031757E+07
0.7740069E+06  0.6032502E+07

0.4754547E+06  0.5281227E+07
END
END
Insert first country coordinates, then coordinates of other geographic structures.
Delete numbers and “ENDs”, insert “M” after first lines, after other lines “L”.

Polygons should be closed with “closepath” to connect the first and last coordinate pair. If
there are strange lines in the maps, erase “closepath” and check if they are gone.

Use “stroke” after every coordinate packet.
Input for RuG/L* map software (data.map):

0.5577804E+06  0.5982967E+07 M
0.4849743E+06 0.6028418E+07 L

0.4714682E+06  0.6059651E+07 L
closepath % ,closepath” for polygons like lakes
stroke

0.7823902E+06 0.6031757E+07 M
0.7740069E+06  0.6032502E+07 L

0.4754547E+06  0.5281227E+07 L
stroke % no ,closepath” for lines like rivers
Coordinates of larger cities of which no dialect data exists have also to be inserted in the

data.map file (not in data.coo!!).

Output of ArcToolbox for larger cities (*.gen):



1 798496.00 5827609.0
2 486604.00 5881559.0
3 867912.00 5748554.0

65517 -505646.00
65518 -505646.00

0.0
0.0

Delete errors (e.g. you have 10 cities but 65000 coordinate pairs. You can recognize
errors by zero or identical coordinates etc.) and numbers, insert 1 & 0 (with which the
position of the label is controlled) and the city labels (it is not possible to export them:
copy & paste from original coordinate file e.g. in Excel) in parenthesis. Put every entry
and the whole packet in squared brackets.

Input for RUG/L* map software (data.map):

[
[ 1 0 798496.00 5827609.0 (Berlin) ]
[ 1 0 486604.00 5881559.0 (Bremen) ]
[ 1 0 867912.00 5748554.0 (Cottbus) ]

data.clp - clipping file

In the clipping file it is specified which part of the map shall be painted. When this shall be
the whole country, than the clipping file has to contain the coordinates of the country
outline. If only a province shall be painted, than the file has to contain the outline
coordinates of this province and so on.

Input for RuG/L* map software (data.clp):

0.5577804E+06  0.5982967E+07 M
0.4849743E+06 0.6028418E+07 L

0.4714682E+06
closepath

0.6059651E+07 L
% no “stroke”!!

data.coo - coordinate file
The coordinate file contains the location names and coordinates.

Output of ArcToolbox for location coordinates (*.gen):

1 0.2955066E+06 0.5627888E+07
2 0.4860770E+06 0.5690620E+07
3 0.5603249E+06 0.5787359E+07
4 0.4139337E+06 0.5746948E+07

Delete errors and the numbers; insert 1 & 0 and the names of the location.

Input for RuG/L* map software (data.coo):

0.2955066E+06 0.5627888E+07 1 0 Aachen
0.4860770E+06 0.5690620E+07 1 O Adorf
0.5603249E+06 0.5787359E+07 1 0 Ahrbergen
0.4139337E+06 0.5746948E+07 1 0O Albersloh



9. Generating a basic map with mapmap

When the input files for the RuG/L™ map software are ready and all in one folder you can make
your first map with mapmap. This first map will not contain any dialectometric information.

For this purpose, you can later use mapclust and maprgb when you have clustered your dialect
data or have used multidimensional scaling respectively.
You can make your first map by entering (for exporting the path or changing the directory in
Linux, please consult another tutorial):

mapmap -o myfirstmap.ps data.cfg
Remember that you can state in the configuration file data.cfg, if the location labels and dots shall

be displayed or not. With the entry “markers: dot label” in the configuration file, myfirstmap.ps will
look for the German example like this:

10



Part 2 - Selection of additional functions
10. Problems!

Before really starting to work with ArcGIS one should be warned. ArcGIS is an enormously huge
and potent software package. It consists of numerous modules which are of varying ages. Both
facts can lead to more or less severe problems. First of all, the handling is often far from self-
explaining. Functions can be found — usually after a long search — in surprising places. Or they
are not to be found at all because they simply do not exist.

Even worse is that different ArcGIS modules have e.g. different file requirements which can lead
to incompatibilities. Besides this, ArcGIS is full of bugs. They are so common that one is very
astonished when something new works on first try. And it can be a very time-consuming and
frustrating work only to find out what is going wrong because the ArcGIS coders unfortunately
tend to use so meaningful error messages like “This operation failed.” when an operation failed.

The good news is: During the trial and error phase you will learn many things (even though
unmeant...) and beside that: As soon as you know how you can do something at all, you can do a
lot of great stuff!

For the desperate situations, which you will experience for sure if you stray a bit from well-known
paths, | recommend to search on the support site of ESRI (http://support.esri.com/). Here you find
descriptions of other peoples problems (bugs and “How can | do...?"s). A solution is not
guaranteed (even if it is an officially known bug!!) but one can at least try. But the nice thing about
ArcGIS is that there is seldom only one possibility for doing something. It is therefore quite likely
that you will find a workaround.

These are some very general things which | consider as noteworthy:

Like for any other powerful image processing software, you need a fast processor, lots of
RAM and a good graphics card. If your equipment is not that good, ArcGIS will be very
slow, will often crash and it can be that several functions won’t work at all (especially
when working with 3D-data in ArcScene).

Make sure that the names of shapefiles or coverages etc. are not longer than 8
characters and do not contain special characters or blanks! Even if it is possible to save
the file in ArcMap, you can be absolutely sure that older parts like the raster calculator or
so will crash.

If you want to use an extension like Spatial Analyst, it is not sufficient to display it by right-
clicking on the tool bar and selecting it: Make sure it is also activated in menu “Tools
Extensions™...

When you want to e.g. recalculate a map, make sure that the number format in the
regional settings of your PC equals 123456789.00 (dot and no thousands separator).
Otherwise several things won't work.

Whatever sort of problem you encounter: It can always be a projection problem (there are
numerous documented bugs)! Projections are obviously very vulnerable in ArcGIS, so try
not to mess around with them. If you really have to re-project something (because you
got some strange results (e.g. only 0° and 90° when you calculate the slope of a TIN) and
have tried everything else without success), use “ArcToolbox  Data Management Tools
Projections  Project Wizard”. But never re-project if it is not necessary! It is a severe
interference in the data, you always loose information and it is seldom clear, how ArcGIS
digests the (new) projection!
| have checked my descriptions of the functions below as thoroughly as possible but besides still
contained mistakable explanations or errors on my part, the operability also depends on
concomitant circumstances like the operating system etc. Thus, it can happen that something
does not work immediately: Don't loose courage and search for a solution!
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11. Select features

Sometimes you are only interested e.g. in those locations which are close to rivers or have more
than 250000 citizens or whatever. For these cases there are two functions in ArcMap in the
selection menu: “Select by Location” and “Select by Attributes”.

a. Select by Location

In the “Select by Location” dialog box you can choose, which features you want to select and
from which layer(s) (here: select features from the layer with dialect locations). Then you can
define, how these features shall be related to features of another layer (here: in 2 km distance to
rivers).

Click “Apply” and the according locations will be marked in display.

b. Select by Attribute

In the “Select by Attribute” dialog box, you first
have to choose the layer in which you want to
select items (here: cities) and if you want to
create a new or modify an already existing
selection.

In “Fields” you can choose a column of the
attribute table, in this example “EWZ” which
includes the number of citizens of each city.

When only those cities with more than 250000
citizens shall be selected, this has to be
entered in the box below (one could also use
the buttons and the list of values).

Click “Apply” and the according cities will be
marked in display.

12



To unselect features, use “Clear selected features” in the Selection menu.

When you use a select function, you will see that ArcMap displays all locations; the selected ones
are highlighted. But sometimes one wants to see only the selected items. For this, a build-in
function does not exist.

As mentioned above, ArcGIS is enormously large, and regarding the countless fields of
application, there cannot be a button for everything. Especially not for the needs of
dialectometrists, as dialectometry is not really in the center of ESRIs attention... For a lot of
problems, which cannot be solved with a click in ArcGIS, you can use a macro. If you are capable
of doing so, you can of course program macros yourself, but alternatively you can search in the
internet. There are a lot of companies which provide macro solutions for spatial problems, but in
most cases these will be with costs, therefore try it first in the ArcGIS user community. It can be
problematic to find something for your ArcGIS version because a lot of people still use the former
ArcView.

A macro text for “display only selected features” including instructions for use you can e.g. get
here:

http://support.esri.com/index.cfm?fa=knowledgebase.techarticles.articleShow&d=25132

12. Overlay data

As you know, you can click single layers on and off. When all are activated, every layer will hide
everything which lies under its structures. This means, that we only see one layer if the layers are
congruent. But sometimes you might want to see more than one congruent layer at once, e.g. to
get an impression which geographic structures coincide with dialect borders or so. You can
manage this by setting one or both layers (of course you could do this for more than two layers
but it will get harder to recognize something) to a certain degree of transparency.
You find the transparency settings in the

Layer properties (right-click)  Display tab
The optimal transparency values depend on the layers, thus, you have to play around a bit.

13. Georeference data

Up to now we have only imported data into ArcMap which was already defined in respect to its
geographic position. But it can also be necessary to import non-georeferenced data, for example,
if you want to re-import a dialect map which you have produced with the RuG/L* map software.
This map is not a real map but a simple image and therefore does not contain any geographic
information. Thus, if you want to overlay an existing map with such an image, you have to
georeference it.

Note, that you cannot import postscript files into ArcMap. You first have to convert *.ps to *.bmp,
*.jpg etc.
a. Add your map image with the “Add” button

“Build pyramids” when asked

You get the message, that a layer cannot get projected because there is no spatial reference
information

d. Center and maybe magnify the reference layer (here the outline of Germany)
Activate the image layer and choose “Fit to display” in the Georeferencing tool

f.  You will receive something like the first figure below. The color map is the image and the red
outline of Germany is the layer with spatial information (if your outline is filled with a color, you
can click on the small box below the layer name and set the fill color to nothing)
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g. Activate this icon to add so-called control points with which you can link corresponding
points of both layers.

h. To make a link with control points, click first on a significant point in the image and then on
the corresponding point in the spatial layer. The image will be adjusted accordingly (cp. fig.2
below).

i. When something went wrong, just delete the link in the link table and choose again “Fit to
display” in the Georeferencing tool.

j- Set only as many control points as necessary (but note that you need at least 3 points to
perform a transformation if desired).

If the result is not exact enough, you should better do the linking again because such
inaccuracies tend to multiply, i.e. your further results will get worse and worse.

14. Clip map

Your map has always the extent and shape of the largest layer. If this doesn’t suit you, you can
clip the map.
Goto View Data Frame Properties Data Frame  Clip to Shape Enable “Specify Shape”

There, you can choose the new shape:

Outline of Features: The new shape of the map will equal the outline of the specified layer.
Custom extent: Define the N, E, S, W coordinates and you receive the corresponding rectangular
map.

Note that you do not really clip the map or single shapefiles. You can always disable “Specify
Shape” again.

15. 3-dimensional elevation data

It can be assumed that the distribution of dialects is to a large extent determined by geographic
distance. But how shall “distance” be defined? It is obvious that it can't be “as the crow flies”
because human beings cannot fly that easily, and natural obstacles like mountains will therefore
inhibit human contact. In order to investigate the impact of elevations, it is one possibility to obtain
height information for the locations and maybe the terrain between. (Note that you can use 3D-
data only in ArcGIS or (derived tables) in a statistics program, but that you cannot import it like
other geographic structures in the Levenshtein map software!)
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a. Download
If you don’t have too great demands on accuracy, you can download your 3D-data for free in the

internet.

http://www.ngdc.noaa.gov/cgi-bin/seg/ff/nph-newform.pl/seg/topo/customdatacd

GLOBE data. 30 second gridded. Only raw binary.

http://www.ngdc.noaa.gov/mgg/qgdas/gd designagrid.html

ETOPO2 data. 2 minute gridded but more format possibilities.

b. Create TIN from ETOPO2-datain X, Y, Z format
The following is only an example, you can of course choose whatever suits you best.

1.

a ks

N o

Go to http://www.ngdc.noaa.gov/mgag/gdas/gd_designagrid.html
Insert a name for your 3D grid (here: “Germany”)

Choose “ETOPO2 2-minute Global Relief’

Select the your platform (here: Windows)

Insert in the Lat/Lon dialog box the approximate extent of the area you are interested in
(for Germany: 56°N — 46°N & 5°E —16°E)

Change cell size and value parameters only if you know that you need other values.
In the Format dialog box, choose “XYZ” as output grid format
Change the rest only if you know that you need something else
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9. Format the text file with X, Y, Z coordinates according to this scheme:
1,X1,Y1,Z;
1,X5,Y2,2Z,
1,X3,Y3,Z3

1axnyanZn
END

10. Save it as *.gen.

11. Convert this generate file into a TIN (Triangular Irregular Network) with “ArcToolbox
Conversion Tools  Importto TIN  Create TIN Wizard”

12. Add your generate file with the according button (choose
“Point” as feature class)

13. Enter a name for your TIN
14. Click finish.

For the German area the TIN will look like this:

A TIN is only one kind of a digital elevation model (DEM). Another
possibility are grids. Not every procedure is possible with every
sort of file. Thus, it can be that you have to convert it.

c. Display of TIN

If you think that the height contours of your TIN don’t come out clearly or you simply don't like the
colors, change them:

1. Open layer properties (right-click)  Symbology tab
2. Select “Elevation”

3. Choose another color ramp and/or click on “Classify”
4

In “Classification” choose a different method (e.g. Standard deviation) and/or other
settings

d. Derive height values for locations out of TIN
If you need to know the height values of your dialect locations for further analysis, you can derive
them out of your TIN.

Make sure that your locations are in a point shapefile and not only imported as XY data in a layer.
If they are not yet in a shapefile, save the layer via right-clicking on it and choosing “Data
Export data”. Then add the resulting point shapefile to your map.

Then open 3D Analyst in the tool bar. If it is not there, right-click on the tool bar and select 3D
Analyst. If it appears but contains inactive functions, go to menu “Tools Extensions” and
activate it.

1. Open 3D Analyst,

choose “Convert  Features to 3D”,

select your locations point shapefile for “Input features”,
and your TIN (or Grid) as “Source of heights”,

choose an output name

and “double” as “Type”

IR
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7.

10.
11.

12.
13.

14.
15.

click ok

Right-click on the new file and select “Open attribute table”. You see a column named
“Shape” which contains in every row the entry “PointZM”.

Add a new column with button “Options  Add field” (by the way: In order to use attribute
tables e.g. in Excel, you can always export them to *.dbf files by selecting “Options
Export”.)

Enter a name for the field e.g. “Heights” & OK

Right-click on the new column and select “Calculate values” (when you are asked
something, click ok)

Select “Advanced”
Enter in the “Pre-Logic VBA code”-box:
Dim dblZ As Double
Dim pPoint As IPoint
Set pPoint = [Shape]
dblZ = pPoint.Z
In last box insert “dblZ”.
After clicking “OK” you should now see real height values in meters for your locations.
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