
Footsteps into Modeling

GPS data, DEM’s, DLG’s, 
Topos, Ortho Rectification,  
Contours, Grids, Tins



-- geographic geographic 
information systeminformation system

Maps that are tied to realMaps that are tied to real
world coordinatesworld coordinates



Every               in the map has
a northing and an easting

GIS is ‘world’ not just ‘USA’



• Points are often in several formats

• Data is missing from columns

• Sometimes the data is typed in wrong – the point 
just doesn’t exist in North America!





Since time and distance measurements for sailing began in

areas west of the Prime Meridian have a negative longitude



Change the file type from text  to 
EXCEL 

Get the columns straightened out.

Change numbers to the same format –
Pay attention to number of decimals
Pay attention to negative and positive Longitudes 

DON’T USE FORMULAS!





Clean the data

• Watch column format – 8 letter headers

• Put numbers or text into missing labels:   

use                     for any missing number,  

for any missing text use

• in Excel will be attached to

“one point” in the map



Data Attached to Points

There can be NO empty cells in EXCEL, if you are 
going to convert to a ‘dbf’ file
The ‘dbf’ – database file format – will look like 
gooble-d-gook in windows
All 1000 rows in the Excel file become                  
long, streaming data line in dbf
The line is read in partitions - a missing cell will 
make every label ‘off’ after it.
This is the labeling format for images





Convert to a                   format - this has all the

data on one long line



Convert the ‘dbf’ to a                            . . . . .
Now each point has world coordinates and
a complete EXCEL row attached to it



Right
Click

on the
Table

File               
Add Data
(to get a
dbf table)

‘Display XY’ creates
an EVENT file that
can be saved as 

a layer file.
Then use Arctools

for ‘feature to shapefile’
or ‘feature to cover’.

You can set the projection
during the display XY.



• I have points with real world projections

• Labels & data are attached to every point

• ARCMAP produces a data table



The data can be edited in ARCMap – it looks a lot like 
EXCEL
notice the                 & (Celcius)                   columns

Temp.

De
pt

h



What can we do with
a bunch of boring



We can place the points on top of an aerial 
(ortho) photo and sort them by                                  



We can sort them by



We can run statistics and calculate



That is a lot better than
a bunch of boring



We can take a



Scan and                  the black to white



the scan using the section edges 
and an orthophoto

I use ERDAS or GlobalMapper,
ARCMap has trouble with diagonal stretch



The rectified image produces world coordinates for 
each                                     , so it matches the ortho



The old 
still shows (if the area has not 
been cropped)

I made the linework
blue and the back-
ground invisible.
Remember  . . . a
thick pencil line is 
70 feet wide on a 
topo sheet.





• These programs allow you to take old data (either 

tables or maps with point locations) and place 
them on new photography with real world coordinates.  

• These rectified points can be put into a palm pilot and 
taken out to the field.    A field comparison can be made 
between old data and new.



• Two glaciers 
collide . .

• They leave a 
‘comma’
shaped wedge 
of land in 
between

• Turtle Mts. may 
be a wedge of 
land that was 
broken loose 
and shoved on 
top

• There is a 
sister 
mountain in 
Canada

LANDSAT 
Image

color infrared
orthorectified



What is a DEM?

Digital Elevation Model - a raster grid of regularly 
spaced elevation points (derived from paper topos)

ASCII characters in fixed block format

The 30 meter grid has a point every 30 meters on the ground

A 10 meter grid has a point every 10 meters on the ground  

Contours are created by connecting like points (2-D map)

Elevation readings can be used in ARCScene for 3-D maps





• Purple color is the 
ridge between the two 
glaciers

• Yellow & orange are 
the high areas

• Brown & blue are the 
lowlands

50 foot contour lines with
areas between the contours

shaded in.



CONTOURS





It looked flat, but the contours show 13 hills.







Digital 
Contours:
The 
computer 
will locate 
the nearest 
point with 
the same 
value, this is 
not always 
the right 
point.



CREATING CONTOURS
USING:

GLOBAL MAPPERGLOBAL MAPPER

or

ARCGIS   ?ARCGIS   ?



Global Mapper – you can set the scale
doesn’t matter what is pulled in



Global can put several DEM’s together,
Then export them as a single mosaic DEM



Global easily sets the contour interval to feet,
and you can create area or point features





Even if I bring in more than one DEM,  I can
create the contours and export as a shapefile



When I bring the Global shapefile into ARC,
it contains contour layers and elevation data



ARC
brings a

DEM in as
a B&W

Newer DEM’s from EROS have a line file,
some older versions of DEM’s will not open



If there is no line file, you will want
to use ARCTOOLS : DEM to Raster

Then load the raster grid into ARCMap

No line differentiation



ARC does not give you 
feet or meters, 

you must figure it out,

ARC only
creates a
line file

The  base contour starts at zero and creates 
contours all the way up, crashing your program.





TOPOS

OR

DLG’s ?
hypsography

http://gis1.state.nd.us/100k/hypsography/arc_export/

http://gis1.state.nd.us/100k/hypsography/arc_export/








3 D3 D

Three Dimensional Images need an
elevation unit – called the Z unit









North



Map 4





Well Logs

• Look for a 
“restrictive”
layer

• In this case, the 
siltstone at a 42 
foot depth



Used 376 well logs to create a TIN
(triangulated irregular network)

Subsurface Restrictive Layers

Dark Green 2230 ft elev.

Dark Rust 1260 ft elev.

NW

SW SE



Subsurface Restrictive Layers
overlain by Shell Valley Aquifer

SE

NW

SW

LIGHT BLUE 1800 ft
DARK BLUE 1470 ft

facing directly west across the block of land

north



North

So
ut

h

No
rth



Networks need 
junctions & edges.

A flow network:      
can track speed     
can show direction



Which tells you more  . .
1.  True color photo
2. Color emphasized

elevation lines
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