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South Dakota Instructions for Importing and Converting Digital Raster Graphic (DRG) Topographic Maps, Digital Orthophoto Quadrangle (DOQ) Photos and Digital Elevation Model (DEM) points in Terramodel

The following is a general guide to explain the steps required to import and convert DRG’s, DOQ’s and DEM’s in order to view them to scale and use them for cost-estimates and planning in Terramodel.

NOTE:  The user must have a version of Terramodel that includes Image Manager and the COGO module in order to use this guide.

STEP 1 – COPYING DRG FILES
A DRG is a scanned image of a USGS topographic map. The scanned images located with the geodata on Field Office computer systems or available on CD’s do not include the map collar information. The horizontal positional accuracy and datum of the DRG matches the accuracy and datum of the source maps.
The DRG images (**.tif files) of the USGS Quadrangle sheets are indexed in the geodata storage structure as follows:

Category(A) + Latitude/Longitude (YYXXX) + Map Row (R) + Map Column(C) .tif

This nomenclature produces an eight character file name in the format AYYXXXRC.tif.  An example name would be o45097g1.tif.  In this example, the o – designates that the file is a 1:24,000 scale Topographic Map, with the southeast corner of the one degree coverage block located at a Latitude of 45° 00’ 00” and a Longitude of 97° 00’ 00”.  The particular quadrangle map is located in the seventh row north (g), and first column west of the southeast 1° block corner.  Further information concerning naming conventions is located in the drgeuser.pdf file located with the geodata files.
Locate the desired quadrangle image on the Field Office computer systems or available CD’s.  The topographic images available on CD are located in the D:\geodata\topographic_images\ folder.
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Scroll down to the quadrangle designation that you’re looking for, then “Left Click” the *.tif file, hold the shift key and then “Left Click” the *.tfw file.  When both files are highlighted, “Right Click on either of them and select Copy.  
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Be sure you save the image in the intended location, creating a new subfolder for the project, if necessary.

“Right Click” the desired directory, then Paste the two files into the desired location.  It is recommended that the image, and *twf files be stored in the same directory as the particular projects Terramodel *.pro file.  
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STEP 2 - IMPORT THE DRG IMAGE INTO TERRAMODEL
First, create a new project within Terramodel, by clicking [File], [New…].  Make sure you place the new project file in the same subfolder you created earlier, by clicking the “Save in:” drop-down list and navigating to that folder.  The folder name should be shown in the “Save in:” box after you double-click it.  Type the new project file name in the “File name:” box (the second box up from the bottom of the window), and click “Save”.

Create a new layer “QUAD”, if one isn’t present, and make sure it is the current layer.
NOTE: Image manager will place the image on the current layer.
Click [File], [Image Manager].  The “Image Manager” window will open.
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Click the “Add” button in the “Image Manager” window.  An “Open Image File” window will appear.
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Set the “Files of Type” box at the bottom of the screen to “TIFF Images (*.tif)” as shown.
Find the *.tif file that you downloaded in Step 1 (you may have to use the drop-down “Look in:” list to find the subfolder where you saved the file) and click “Open”.
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The “Image detail” window will appear.  Make sure that the box next to “Add Pline Border to Image” is checked and that the “View:” selection is set to “Plan” as shown.
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The upper right and lower left corner coordinates will be set by the .tfw file that was saved in step one, above.  

Click “OK” and you will be returned to the Image manager dialog box with the imported image filename shown.
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Click “Done” in the “Image Manager” window and the image will be placed in the plan view in Terramodel.  Be patient as this may take some time.  You may have to perform a “Display All” to see the image as shown below.

The DRG image is an image of the entire 7.5’ quadrangle sheet without the collar information.
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Now, zoom in on the image to the proposed project location (legal description).  Keep the zoom extents to a few sections, so more than just the project area can be seen (you’ll see why in a minute).

STEP 3 – PREPARE THE DOQ IMAGE
These instructions will describe the procedure to export a JPEG image from the ArcMap GIS v8.3 software to be utilized by the Terramodel Image Manager.
Create a new Project with a new VIEW using the ArcMap software.  The screen should appear as shown below.
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Make sure the box in front of Immediately add data is checked then Select OK .  The add data dialog should open.
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Navigate to the image data source, naip_1-1_1n_s_sd???_2004_1.sid file in the geodata directory structure for the county where your project is located.  This file should be located in the F:\geodata\imagery\compliance_fsa\ folder on the Field Office system, or on a CD.  Select Add to add the data layer.
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The photo image should appear in the data frame, if not, place a check mark to display the image layer that was just added.  Locate the area of your project site on the digital image of the county using the tools available in the ArcMap software.
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On the ArcMap menu, under View – Data Frame Properties, make sure that the Map Units are set to meters, and the Display Units are set to feet.  Then select OK to save these settings.
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Set the scale of the view, in the upper left center to 1:24000 to match the USGS quadrangle scale.
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Right click on the layer name to open the Layer Properties dialog box, set the Extent to the current display extent and make note of the lower left, and upper right location data provided (write them down).  This data will need to be entered in Terramodel Image Manager when the image is later added. Select OK or Cancel to close the Layer Properties dialog box.
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The next step is to export a JPEG image of the view that you have defined.  On the ArcMap menu, open the File – Export Map dialog box, navigate to the location of the other files associated with this project where you want this file to be stored, so that this image will be accessible and then type in a file name, select the JPEG file type.  Options are available to improve the Resolution and quality of the image prior to creation. Select OK to create the image file. 
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Once you have create the *.jpg the ArcMap software can be closed.  

STEP 4 – IMPORT THE Orthophoto IMAGE INTO TERRAMODEL
NOTE: Image manager will place the image on the current layer.
Create a new layer “PHOTO”, if one isn’t present, and make sure it is the current layer.

Click [File], [Image Manager].  The “Image Manager” window will open.
Click the “Add” button.
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An “Open image file” window will open.
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Change the “Files of type:” to “Jpeg files (*.jpg), as shown.

Terramodel is looking in the same subfolder where it’s been looking for the *.tif image file, so you shouldn’t have to browse through a folder list to find the files.  They should just be listed once you change the file type.

Double-click the image file you just exported from ArcMap.  The “Image detail” window will appear.  Make sure that the box next to “Add Pline Border to Image” is checked and that the “View:” selection is set to “Plan” as shown.
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Input the coordinates of the upper right corner of the image and the lower left corner that you had written down during the creation of the image in ArcMap.  The (Northing) or Top coordinate precedes the right coordinate and a comma separates the two.  The (Northing) or Bottom coordinate precedes the left coordinate and a comma separates the two.  Click “OK”.  The “Image Manager” will reappear, with both the *.tif and the *.jpg images in the file display.

Click “Done”, and your Terramodel screen should look similar to the image below.
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STEP 5 – EXTRACT DEM POINTS FILE
A Digital Elevation Model (DEM) “is a sampled array of elevations for a number of ground positions referenced horizontally and are usually spaced at regular intervals”.  In other words, it’s a grid work of points.  These points have been created from Digital Line Graphs digitized from the 7.5’ 1:24,000 USGS Quadrangle maps, the exact image downloaded in Step 1, above.  The DEM’s that are being made available are referenced to the NAD 83 and UTM projections and are available in a 10-meter grid interval.  Some areas in the north central portion of South Dakota are only available at a 30-meter grid interval.   For general storage calculations for proposed dam sites, the 30-meter interval is probably adequate, but for more detailed estimates of earthwork volumes, the 10-meter interval is more desirable.  These instructions are written for utilizing the10-meter interval points.

The DEM data is being made available in South Dakota as one degree Latitude/Longitude blocks.  The zipped files are being placed on CD's for use by the field staff at the Field Support Office Level.  These files will be cataloged just as discussed in step 1.  The file name corresponds to the southeast corner of a 1° Latitude/Longitude block.  The 1° DEM blocks will contain the data for an area that is the size of 64 quadrangle sheets.
Step 5.1 – Extract DEM Points

Using Windows Explorer or My Computer, or whatever method you prefer, find the *.zip file and double-click it.  The file will open in WinZip.
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The file with the same name, only with a *.dem extension should be in the WinZip window.

Click the file name so that it turns blue, then click the “Extract” button at the top.  The Extract window will open.
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Within the “Folders/drives:” area, complete the required clicking to find the folder where you saved the original *.zip file.  The “Extract to:” box will populate with the associated path name.
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Click “Extract”.

The *.dem file will extract to the proper folder.  These files are very large, 750 MB and should only be temporarily kept on the computers hard drive.  Once a portion of the dem points are imported into Terramodel, the full dem file should be removed from temporary storage.  Once the *.dem  files are extracted, a permanent location for these files should be determined at each office location, such as a shared drive location.   
Now you’re ready to import the DEM points into Terramodel.
STEP 6 – IMPORT THE DEM POINTS INTO TERRAMODEL
The DEM file is a list of many thousands of points that cover the extent of the entire USGS Quad image.  Importing the entire DEM file is not required, would require a significant amount of disk space and may actually crash your machine.  For these reasons, we’re going to limit the points to just a specific area within a boundary around the project site.

Make “DEMPOINTS” the current layer, by selecting it from the Layer Selection list.  Create a new layer with a similar name if necessary.
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Make sure the line color for layer “DEMPOINTS” is a bright color so that it can be easily seen over the white background of the quad map, or the darker orthophoto image, depending on which you prefer as your background basemap.  These images can be toggled on or off using image manager.
Draw a box around the project area, by using the [Draw], [Pline], [Box] command.
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The box should be big enough to cover the project area plus quite a bit more, especially if a large drainage area is evident above the project location.
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You’re now ready to import the DEM points.

Click [File], place the cursor over [Download/Import], and slide the cursor to the right to open up the list of scripts.  Click [USGS (dem)] toward the bottom of the list.
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The “USGS Dem source File” window will open and the cursor will be flashing in the File: box.

Click the “Browse…” button.
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A “Select DEM file” window will open.

Double-click the *.dem file you extracted in Step 5.1 above.
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The “Select DEM file” window will close and you will be back to the “USGS DEM source file” window, with the “File:” box populated with the *.dem file name you just selected.

Now click the “Pick bndy” button.

 [image: image31.png]USGS DEM source file

Inperto e [Pl = Tadarg rane: WEST PO &
= Deccrpir T80

Fie: om Feeders\54151 dom  Browse. Mapping certer. EME

Noth = 453041188

East 68671433

Souh - E8E7IAI3

West = G8G71433
Pickbrdy | <

Stating point D i Draw outine

Dptional enclosing boundary:

Import >





This will temporarily close the “USGS DEM source file” window and bring you back into Terramodel, with the “Select Object” box at the bottom of the screen.
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Your Terramodel cursor is a small square in the screen.  Place that square over the box you drew around the project area and click.

The “USGS DEM source file” window will reopen, with the box record number now present in the “Optional enclosing boundary” box.
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Click the “Import>” button.


After a few seconds, the following window will appear.  
Because of the size of the *.dem files, this process 

may take longer than a “few” seconds.  Be Patient!
It may take five to ten minutes.  Once this message box
appears, Click “OK”.

The Terramodel window will automatically zoom to the full extents and you’ll see a solid color within the boundary of the box you drew earlier.  This is actually several thousand individual points that are all 10 meters apart, which is close enough at this scale to appear as an almost solid color.
But first, delete the box around the DEM points (the project boundary box you drew earlier).  There are two ways to do this.

First, you can zoom in very close to the points and just use the [Edit], [Delete] command to delete the box.  There’s no guarantee, though, that you won’t accidentally erase a point.

Or second, you can click [Settings], [Search Settings] (or hold down the ‘Control’ key while striking the ‘S’ key) and remove the check mark next to “Points”.

From this





to this


Once you’ve done this, you will only be able to select the pline box and none of the points.

[Delete] the pline box.

After deleting, recheck the “Points” check box using the [Search Settings] command.  If you don’t, you won’t be able to complete the next steps.

Now you’re ready to convert the DRG image, the image of the ortho photo and the DEM points from the NAD 83 datum (meters) to NAD 83 (feet).  The DRG Quadrangle image, the image of a portion of the digital orthophoto, and the DEM points that have been imported into Terramodel all share the NAD 83 (meters) reference datum.  The elevations of the *.dem points files have been produced in feet.
STEP 7 - CONVERT THE DRG, PHOTO, AND DEM FROM NAD 83 METERS TO NAD 83 FEET
Change the current layer back to QUAD, using the layer selection dropdown box at the top of the screen.

With the Terramodel screen looking like this,
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click [Edit], [Convert].
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A selection box and several option settings will appear at the bottom of the screen.  Make sure they are set the same as this window shows.
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The cursor will again be a small square.  Place the square over the pline outlining the USGS image and click.  The line will turn gray, and the message scroll window will say “1 item was selected”
Click the “OK” button.
This command changes the pline to a set with four points, one at each corner and all on the layer QUAD.  Those points are what you need for the next steps.

Change the current layer back to PHOTO, using the layer selection dropdown box at the top of the screen
Place the square over the pline outlining the Orthophoto image and click.  The line will turn gray, and the message scroll window will say “1 item was selected”

This command changes the pline to a set with four points, one at each corner and all on the layer PHOTO.  Those points are what you need for the next steps.

Click [COGO], [Utilities], [Coordinate Conversion]

[image: image37.png](5]

Fle Edt Vew Draw Draft DTM Reports Madfy Settngs

- 4= X

Hydo Ppe Roads Window Help

Lines

Streats

Adust area
Paint by station
Creste parking stripes
Create landfilfaor
Predetermined area
Strsighten rear ot ne.
Traverse

Curve soltions
Levelnate reductions.

3 wire level recuction
Levelnate reparts
Resection

Rotate transate & scale
Star shat reduction
Triangle soltions

05 Survey Link DC

P
ol 3| [ o i

=l Moy ~]

[l
=l View

gefelielR et 1] =T

Edit

G el
NP ez

Diaw E

EZe)=r5)

1 [ wen] 057 57 s 7 |

DM

S I
ST /el C

‘:’ el e

Waw@@&

1/2/3/4]5
s P 30

288(288n@1in=10R)
Transiorm Coordinate Systems From: "UTME314" To: "UTMB314F"

Coordoan _ [Coordinate conversion program.

TG o

D%




This will bring up four buttons at the bottom of the screen.
Click the “Coordinate systems” button.
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The “Coordinate systems” window will open.
Click the “Search” button underneath the “From:” box.
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A “Search coordinate systems” window will open with a list of available datums.

Select the “UTM - NAD 83 Meters” option, so that the little white circle next to it is darkened.
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Next, click the drop-down arrow under “Select system:” to bring up a list of UTM zones.  Pick “UTM83-14”.
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Click “OK”

The “Coordinate systems” window will reappear with the appropriate Datum in the “From:” box.

Now, click the “Search” button underneath the “To:” box.
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In the “Search coordinate systems” window, select the “UTM – NAD83 Feet” option.
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In the “Select system:” drop-down box, select “UTM83-14”.
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Click “OK”

The “Coordinate Systems” window will now have BOTH boxes populated with the appropriate Datums.
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Your screen should match the settings in the window above.  If it doesn’t, go back and try again beginning with clicking the “Search” button under the “From:” box.

If it does, click “OK”

The “Coordinate systems” window will close and you’ll back at the Terramodel window with the four buttons at the bottom.

Click the “Multiple Points” button.
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This will open up a “Select Points:” selection box at the bottom of the screen.
With the little square cursor placed within the drawing area, click the right mouse button.  The selection criteria window will appear.

Left click “Layer”.
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With the “Select points:” box displaying “Layer” with a blue background, place the small square cursor over one of the points on the outside corners of the quad map image and click.
Ensure that the message scroll window at the bottom of the page states “Retrieved 4 records”.
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Next, place the small square cursor over one of the points on the outside corners of the orthophoto image and click.  Finally, pick any of the many points on layer DEMPOINTS.  They will turn gray and Terramodel will state “Retrieved xxxxx records”.
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Click the “Convert” button.

The following “Query” window will appear.  Click “No”.
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Finally, the next window should be 
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Click “OK”

Click the “Close” button at the bottom of the screen.

The set line and points around the Quad map, and Ortho image have moved up and left.  The points over the project have also moved the same.

Do an “All” command or click [View], [All].

Your screen will look like this.  Don’t panic, the images are still there, they’re just still back at the meters reference size.  Images in Terramodel are not true objects, like points, lines and text are.  They are actually still retained outside of Terramodel and are referenced by Image Manager.  The boundarys/limits of images are controlled by objects like points and lines.
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Click [File], [Image Manager].

Modify the orthophoto image first.  Make sure it is the image highlighted in blue and click the “Modify” button.
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The “Image detail” window will open.

Click the little mouse icon next to the “Upper right corner:” coordinates box.
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The “Image detail” window will temporarily disappear and you will be able to pick within the Terramodel window.

Right-click within the drawing area and select “Point”.
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Place the little square cursor over the point at the upper right corner of the box that originally outlined the photo image and click.
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The “Image detail” window will reappear with the new coordinates of the upper right corner of the photo now in the coordinates box based on the point you just picked.

Repeat the process for the lower left corner.  Click the little mouse icon next to the “Lower left corner:” coordinates box.
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In the Terramodel screen, again right-click and select “Point”.

Place the little square cursor over the point at the lower left corner of the boundary that originally outlined the photo image and click.

The “Image details” window will reappear with the coordinates for the lower left corner of the photo in the coordinates box.

Notice that there is not a check mark in the box next to “Add Pline Border to Image”.  There shouldn’t be.

Click the “OK” button. 
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The “Image Manager” window will reappear.

Click the USGS quad *.tif image to highlight it in blue, click the “Modify” button, and repeat the above process to pick the Upper right and Lower left corners of the quad image.
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After you’ve picked the new corners, click “OK” again in the “Image details” window.

Now, click the “Done” button in the “Image Manager” window.

Your screen should look like the one below.

STEP 9 – GENERATE CONTOURS OVER PHOTO IMAGE
Click the “L Set” button in the upper left corner of the window.
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Uncheck the “Visible” check boxes for the PHOTO and QUAD layers.
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Click the “OK” button.

Do the “All” command, or click [View], [All].

The Terramodel screen will now be zoomed in to the extents of only the DEMPOINTS layer.
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Click [DTM], [Generate contours].
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Click the “Settings” button.
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If you’re not sure about what you want the contours to look like, just make the settings match those below.
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Click the “OK” button.

The “DTM Layer:” box should be set to DEMPOINTS.  If it’s not, click the little drop-down arrow on the right end of the box and select POINTS.

Click the “OK” button.

It will take a few seconds, then contours will be generated.

Click the “L Set” button again, and uncheck the “Visible” check box for the DEMPOINTS layer.
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Click the “OK” button.

Your screen should now look similar to this one.
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It’s a good idea to compare the newly generated contours to those on the USGS quad, to be sure the coordinate conversion process was correct.

Click [File], [Image Manager].

Make sure the *.jpg photo image is highlighted in blue, and uncheck the “Display Image” check box.

[image: image68.png]ImageManager

Ve Image Name Diply
S Pl S WEST_PONTA s oty ——
Modiy
Begiver
B
Dyreinage

Keeper

beis  OL) R T e
Contast: 0 <] =

13- Up | _Image Down |

Fade 0. m

id S:Souce CClipped D:Dynainage RRegitered

“Urresolved





Click the “Done” button.
Your screen will look like this.

[image: image69.png]B Terramodel

File Edt View Draw Draft DTM Reports Modfy Settngs Cogo Hydro Ppe Roads Window Help

L set|[PHoTO

[z oE YN H e oaalal

. Plan ; Temp_estim:

DI
[

RE
DR

s

North_16651087.11] Eost_2126732.0

Beaiing,

Distance]

| E— |
Loyer[ DEMPONTY]  Elevation[__T1m.44

Elapsed time: 0.331 seconds (irking 23141 points)

Elapsed time: 0.312 seconds [generating conlours]

[
WG neee

Ul ® 2]





Look closely at the contours generated by Terramodel.  They should roughly match the contours on the USGS map.

If they do, congratulations!.  You’ve successfully downloaded, imported and converted all the information needed to complete a pretty in-depth estimate of yardage for a dam, waste storage facility, dugout, etc.
If they don’t, you’ll need to open Image Manager, “Detach” all the images, delete the PHOTO, QUAD and DEMPOINTS layers and start all over again.  Sorry, but that seems to be the fastest way.  Trying to re-convert everything just creates a mess.

Now, for a final touch and some insight into Image Manager.

Click [File], [Image Manager].

Highlight the photo *.jpg file and re-check the “Display Image” check box.

Click the right arrow on the scroll bar to the right of “Brightness:”  Image Manager lets you adjust brightness, contrast, etc. so that you can print a high quality image.

Basically, you have the equivalent of a photo with “survey” points that you can use for planning purposes.  No different than using Terramodel after you’ve downloaded your own survey points.

Now, be sure to save the project before you close out of Terramodel!
Adding a portion of the photo with contours to a drawing in Sheet View for plotting

These instructions assume that the user is already familiar with preparing drawings using dynaviews and the sheet view mode.  If not, see the Nebraska Terramodel Note 8 – Preparing Drawings, for instructions.

In Plan View, draw a box around the portion of the map that you wish to include in the drawing (i.e. the location map area for a project) using the [Draw], [Pline], [Box] command.  Remember that the corner where you start drawing the box is also the handle point for the inserted dynaview.
Now use the [Draw], [Dynaview] command to insert the dynaview.  Select the dynaview box by “picking” the box with the mouse in Plan View, then switch to Sheet View.  Click where you want the corner of the dynaview to be placed.  Enter the appropriate scale. As an example, a scale of 2000 will place the dynaview with a scale of 1” = 2000’, which is the real world scale on a 1:24000 USGS Quad Map.  If you want four sections to fit into a 4” x 4” area, use a scale of 2640.  A box will appear, but since the image is not recognized by Terramodel as an object, the box will be empty.

Open image manager.  With the *.jpg image highlighted in blue, select the “Dynaimage” button in the image manager window (left figure).  This opens the “Associate image to dynaview” window (right figure).



Make sure “Clip to Dynaview Extent” is selected, then click the little mouse icon at the right side of the “Select Dynaview:” field.  With the pointer in the drawing area of Sheet View, select the insertion point of the dynaview border you just inserted.  The “Select Dynaview:” field will be populated with the record number for that dynaview border.  Save the Resulting Image to a unique filename with the .jpg extension, then click “OK”.  This will take you back to the image manager window.  Make sure you highlight the image filename you just created and click the “Keeper” button on the right side of the window to keep the image file associated with the project.  Click “Done” and the image will appear within the dynaview limits.

If you want to change the image within the dynaview limits in any way, you have to delete the image associated with that dynaview by opening Image Manager and highlighting the filename for the image and clicking “Delete” on the right side of the image manager window.  Then make the needed changes, such as moving or resizing the dynaview box within Plan View, and complete the above steps again to insert the image.
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