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ABSTRACT

Foresters new to ArcView need a simple procedure to produce quality Forest Management Maps for landowners. With heads-up digitizing, using a set of default ArcView project and theme files, and following this 10-step procedure, a person can produce a good quality map complete with calculated acreages in less than 20 minutes. The project file and themes are completely customizable to meet the needs of any agency or company. New themes can be added and default colors, lines, and fills can be modified. DOQQ’s, DRG’s, or other rectified images can be used as backdrops. GPS data such as land measurement can also be brought into the map. This procedure is currently being used by the NC Division of Forest Resources to produce both Forest Management and Stewardship maps.

INTRODUCTION

Foresters and other land managers are always drawing maps. Until computers came along, most maps were hand drawn. Most of the maps created by the NC Division of Forest Resources (DFR) are Forest Management Maps and Stewardship maps for landowners. Generally, Forest Management maps show the property boundary, stand boundaries with labels, roads, water courses, and any other pertinent data. Stewardship maps would also include soils information. In the past, we have used a software program called Generic Cadd with custom menus similar in features to that offered by FORS but tailored to our needs. With the advent of GIS and GPS there is a wealth of information available that can be incorporated into maps.

In May, 1999, funds were available for the Division to purchase GPS units, ArcView software, color inkjet printers, scanners, and CD writers for each of our District and Regional Offices. Many of our foresters and rangers were familiar with GPS since the Division has had several units for several years before this. However, except for some recent college graduates who were just hired, almost none of the foresters were familiar with any GIS software. 

One of our early goals was to make the map making process quick and simple so that an most maps could be produced in 15 to 20 minutes. In addition, we wanted the foresters to become familiar with ArcView and its menus so that they would become comfortable using it and could use it for other purposes such as mapping major fires and other natural disasters. 

METHODS


In order to have a common starting point and to insure some consistency across the state,  a blank ArcView project with themes for stand boundaries, roads, trails, water courses, buildings, buffers was developed as the starting point for each map to be drawn. This blank project includes one layout for a Forest Management Map and one layout for a Stewardship Map. It also includes a script for calculating acres of the stands drawn.

The entire process of making a map is done with the standard ArcView menus. This is on purpose. One of our goals is to get the foresters familiar enough with ArcView so that they can use it in other situations such as mapping wildfires where a template for creating forest management maps wouldn’t be much use to them. We also wanted the process to be flexible so that a forester had the freedom to create other themes that may be useful in their part of the state. We also wanted to be able to incorporate data that is available from county governments and other sources. Later, as the process matures, a custom interface could be created.


Each landowner map is a distinct project with its own set of files. Basically, we are creating “throw-away” maps. Once the map is created and printed, it will have little value for any type of future use. This is the trade off for creating a map in a relatively short period of time.

Each map can have as a backdrop either a digital orthophoto quarter quadrangle (DOQQ) (Figure 1) or a digital raster graphic (DRG) of a seamless USGS topographic map. In some cases, the foresters are making the DRG transparent and laying it on top of the DOQQ so that roads and other features are already labeled.
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Figure 1. Map with DOQQ backdrop

Setting Up the Computer


The procedures explained below are those developed for the North Carolina Division of Forest Resources. The sample files also have logos and labels for the Division. If you use these files as a starting point, then you will have to modify them. Our data is in NC State Plane, 1983 meters. The calculate acres button expects data to be in meters with the output in feet and acres. If your data is different, then you will either have to modify the script or substitute some other one. 

These procedures were developed to produce color maps to be printed with an Epson Stylus Color 1520 printer. Other printers may not give the same results. If you are using a laser printer, you cannot create solid buffers as outlined in the instructions since the buffers will print solid black hiding the stream within it. The color maps also seem to copy well on copy machines as long as the DOQQ photo backdrop is not too dark.

Before drawing your first map, you must copy the blank files that ArcView uses to your computer. The directory structure must be set up exactly as explained below. 

1. Create a folder called ArcView Projects on your C: drive. Underneath it create another folder named Blank Themes. As you create maps for landowners, create a landowner folder with his/her name under the ArcView Projects folder. 

2. For example:

C:\

\ArcView Projects

\Blank Themes

\Landowner 1

\Landowner 2

\ etc…

3. Copy the files from the conference CD as listed below:

· Copy the file NCFSColor.jpg and STEWLOGO.jpg into the ArcView Projects folder. If you put these files anywhere else, ArcView will asked for their location when you open the project file. 

· Copy the file Wmap Directions.doc into your My Documents folder. Open and print them.

· Copy the remaining files into the Blank Themes folder on your computer. 

4. Go into ArcView, choose File, Extensions. Find JPEG (JFIF) Image Support in the list and click it with the mouse so that a checkmark is in the box in front of it. Click the Make Default box and click the OK button.

5. If you have ArcPress, install the program. You can print the maps with or without using ArcPress. Try it both ways to see which you prefer.

Creating a Simple Woodland Management Map in Arcview 

Using a DOQQ as a Backdrop

When creating Woodland Management Maps with ArcView with a DOQQ (Digital Orthophoto Quarter Quad) backdrop, I suggest you only draw stand boundaries, watercourses, and pertinent roads inside the tract boundary. Any other features that can be seen on the DOQQ can be identified with Text Labels. You can also use Text Labels to describe how wide of a buffer to leave along a waterway rather than drawing one. By keeping the map drawing steps simple, you should be able to produce a good quality map in 20 minutes or less (and most of that time will be the time you wait for the DOQQ’s to redraw on the screen). For those who want more detail and can afford the time, I have included themes for paved, and unpaved roads, and a procedure to create buffers along watercourses.

If you don’t like the colors, symbols, or layouts I have chosen or need additional themes, feel free to make any corrections or additions. However, as I send out updates, you may lose your changes and have to recreate them.

These directions cannot cover every situation you may encounter. It is important that you be familiar with ArcView and all of its menu choices and procedures.

Creating a map in 10 easy steps

1. Create Landowner folder and copy blank files into it

2. Start Arcview, open project

3. Add themes, rename them, and reorder them

4. Add DOQQ, lighten it, and adjust size

5. Draw tract and stand boundaries 

6. Draw other features

7. Create buffers if desired

8. Calculate acres 

9. Label map and adjust size

10. Open layout, adjust scale, add landowner information, print map

Zooming In and Out

Zooming in and out can take a long time since all DOQQ's have to be redrawn with each zoom. One way I found to quickly zoom out to the full tract size is to:

1) Turn off the DOQQ(s) 

2) Make the Stand Boundary theme active

3) Click the Zoom to Active Theme(s) button

4) Click the Zoom Out button until the view is the size you want it

5) Turn on DOQQ(s)

6) Drag image until view is centered 

Other things to consider

· If you are using a laser printer (black and white), any buffers that you create in the buffer theme will be totally black hiding the watercourse behind it.

· Shape files from other sources can be used as long as they match the projection you are using.

Drawing a Map

1) Create Landowner folder and copy blank files into it

a) Using Windows Explorer, create a new folder under Arcview Projects with the landowner’s name.

b) Copy all the files from the folder Blank Themes into the landowner folder.

2) Start Arcview, open project

a) Start Arcview and open the “wmap color” project in the landowner folder

b) Open the Woodland Map View. Note: you may get the messages “Where is…. Arcpress.avx”  and  “Where is…. Seesmple.avx” if you don’t have ArcPress installed. Press the cancel button to clear these messages.

c) Maximize Arcview and the Woodland Map View

3) Add themes, rename them, and reorder them

a) Add all the themes from the landowner folder (View, Add Theme, then shift-click on each file name, then click on OK. If you don’t see any theme names, check that Data Source Types is set to Feature Data Source)

b) Turn on all themes (View, Themes On)

c) Drag Stand Boundary and Buffer to the bottom of the list. Buffer should be below Stand Boundary.

d) Rename each theme. Note the generic term Water Courses. This term will fit rivers, creeks, streams, and canals. You have the option of giving any of the themes a more appropriate name if desired.

i) Click on theme to make active

ii) Choose Theme, Properties

iii) Change its name and click OK. In most cases you will remove the “.shp”.

4) Add DOQQ , lighten it, and adjust size

a) Add the DOQQ’s from CD (View, Add Theme. Change Drive to D (or the drive where you have your CD), change Data Source Types to Image Data Source), change to correct folder. Then click on the file name you wish to load (if you are loading multiple images, then Shift-Click on each one), and then click on OK. 

b) Drag the new theme(s) to the bottom of the list

c) Turn on the DOQQ’s. Click on Zoom to Active Theme(s) button to get ArcView to draw image.

d) Lighten the image by editing its Legend (double click on legend)

i) Note that ArcView will print the DOQQ’s much lighter than it looks on the screen. If you use ArcPress for printing, the image will be slightly darker than the screen image. Trial and error on how much to lighten the image to fit your preferences will be your best guide. The lighter you make the image the better the features you create will show up. However, there is a point where the image can be too light for a good printed map. 

ii) Click the Linear… button, and drag the line (using middle “handle”) toward upper left corner to about 30% along each axis, according to your preference (Some DOQQ’s are lighter or darker than normal and will have to be readjusted with this process. If you are using two or more DOQQ’s side-by-side, you may have to adjust each differently to get them the same shade)

iii) Click the Apply button and close the image legend editor windows.

e) Zoom in on the DOQQ to the approximate area to be printed on the map (Zoom button). If you are on the edge of a DOQQ, any white area on the screen, will also be a white area on the printout. Drag the screen image to remove the white area or add another DOQQ.

5) Draw tract and stand boundaries

When drawing any objects, once you double click to finish the feature, you will see “selection handles” around it. You may immediately delete the object you just drew by pressing the delete key. If you want to delete any other object, make that theme active, choose Theme, Start Editing, choose the Point (black arrow button) and click on it. When the selection handles appear, press the delete key. If you accidentally, delete a feature by mistake, immediate choose Edit, Undo Feature Edit to restore it.

a) Make the Stand Boundary theme active (click on it)

b) Start the editing mode (Theme, start editing)

c) Select a drawing tool and proceed – draw the outside boundary first and then divide it into stands.

d) If one stand is completely inside another stand 

i) draw the inside stand. You should see “selection handles” around it.

ii) click on the pointer tool 

iii) click somewhere else to remove the selection handles around the inside stand and then click in the middle of the inside stand (you should see selection handles around it and the surrounding stand) 

iv) Choose Edit, Subtract Features. If the subtraction is not correct (the inner boundary disappears), immediately choose Edit, Undo Feature Edit and try again.

e) If you want to check that the inner stand was subtracted from the other stand, choose Theme, Stop Editing and save your changes. Make the Stand Boundary theme active; click on the Select Feature button, and click on each stand, one at a time. They will turn yellow. Click the Clear Selection button to remove the yellow highlighting. To continue drawing stands, choose Theme, Start Editing.

6) Draw other features

a) When finished drawing stands, draw any other desired features by making that theme active and choosing Theme, Start Editing (it will ask you if you want to save edits to theme you have just finished with, click Yes).

b) Drawing Line features (Water Course, Trail, Unpaved Road, and Paved Road). When joining or meeting these features, you may want to set snap tolerances so that the lines will snap together. Remember though, that you can only snap to like features, i.e., unpaved road to unpaved road, not unpaved road to paved road. However, a quicker approach is to edit the lines after you are finished drawing them, especially if you are joining dissimilar themes (where an unpaved road meets a paved road). 

c) To edit where lines meet, do the following:

i) Turn off all DOQQ’s (to speed up redraws)

ii) Zoom in on area where lines are to meet.

iii) Turn editing on in the theme to fix

iv) Click on the Vertex Edit button, and click on line to move.

v) Drag the end point to the correct position.

vi) Correct other end points as needed

d) Turn off editing when finished and save your changes.

7) Create stream buffers, if desired 

Stream buffers can be of two types; visual (1) or a separate stand (2). It may be faster to put a text field on the map or put a note in the landowner letter explaining what type of buffer to leave along water courses rather than actually creating them in ArcView. Visual buffers (1) are created on the Buffer theme and show up as a different color and do not affect stand acres. Visual buffers are the fastest and easiest to create. You can calculate acres for the buffer, but the forest stands that contain them will not have their acres adjusted for the buffer within. Separate stand buffers (2) are created on the Stand Boundary theme and are considered just another stand. You will have to use the process described above for a stand within a stand to subtract their acres from the stand(s) they cross. They will not show up in any special color since they are constructed as a just another stand.

When placing buffers on line themes such as watercourses, the buffers create a “hotdog” effect; i.e., rounded ends at each end of each line segment. If your watercourses start and finish outside the tract boundary, the buffer will extend past those boundaries. These “hot dog” ends can be edited and removed at the tract boundary if desired.

a) Check where all stream lines intersect and edit where they meet if needed.

b) Make the Water Courses theme active

c) If you intend to put buffers on all the watercourses you have drawn, skip to step “e” below.

d) If you intend to put buffers only on selected water courses:

i) Choose Theme, Stop Editing if you are still in the edit mode.

ii) Click the Select Feature button

iii) Hold down the Shift key and click on each of the line segments that you want to buffer. If a line is difficult to click on, you may drag a small rectangle over part of it. The line segments should turn yellow to show that they are selected.

e) Choose Theme, Create Buffers

f) At the first dialog box, choose “The features of a theme”, Water Course. Note that if you did step “c” above, this dialog box will give you the total number of features within that theme, and the number that you actually selected. Click Next

g) At the second dialog box, enter the number of feet for the buffer distance (the distance from the middle of the water course to the edge of one side of the buffer), and check that distance units are in feet. Click Next

h) At the third dialog box, check that “dissolve barrier” is selected. If you intend to create visual (1) buffers as explained above, check that buffers are “to be saved in an existing theme named Buffers” in the Where do you want the buffers to be saved section. If you intend to create separate stand buffers (2) as explained above in the stand boundary theme where you can deduct the buffer acres from the other stand acres, check that buffers are “to be saved in an existing theme named Stand Boundary”. Click Finish.

i) Removing the “Hot Dog” ends

i) Make the Buffers theme active (or the Stand Boundary theme if that is where you put the buffers)

ii) Choose Theme, Start Editing

iii) Turn off the DOQQ’s (speeds up redraws)

iv) Zoom in on the area to edit

v) Choose the Split Polygon tool and draw a line to cut off the buffer end

vi) Click the Pointer button on some other feature and then click on the unwanted Polygon (you should see black selection handles around it and nowhere else)

vii) Press the delete key

viii) If the edit is not correct, immediately choose Edit, Undo Feature Edit and try again.

ix) Click the Zoom to Active Theme button and then use the Zoom In button to edit the next area.

x) Continue with other edits as needed, then choose Theme, Stop Editing 

j) Correcting Acres for buffers put in the Stand Boundary theme – do this procedure only if you placed the buffers in the Stand Boundary theme. Be extremely careful. If you make a mistake, you may not be able to correct it and may have to redraw all the stands again. For each stand that the buffer crosses, you will need to use Edit, Subtract Graphics to remove the overlap. In order to see better what you are doing, turn off the DOQQ and zoom out and in to see the selection handles to confirm they represent the correct selected stands.

i) While still in the Stand Boundary theme edit mode, using the Pointer tool, click in the buffer in one of the stands where it overlaps.

ii) You should see black selection boxes around the buffer and the stand it crosses

iii) Choose Edit, Subtract Features.

iv) You should see that the boundaries between the buffer and the stand no longer overlap. If the edit is not correct, immediately choose Edit, Undo Feature Edit and try again.

v) Find the next stand where the buffer and stand overlap and continue with step “i” above.

vi) Continue until all overlaps between the buffer and stands have been removed.

vii) Choose Theme, Stop Editing and save the edits.

k) If you want to check that each stand is distinct from the others, make the Stand Boundary theme active, click on the Select Feature button, and click on each stand, one at a time. They will turn yellow. Click the Clear Selection button to remove the yellow highlighting.

l) Zoom back to the size you want and turn on the DOQQ’s

8) Calculate Acres 

a) Draw all stand boundaries and make any corrections before calculating acres. If you have created a buffer in the Buffer theme, the acres within it will not be subtracted from the stand acres (see Creating Buffer section above). 

b) If you adjust any stand boundaries after calculating acres, you will have to calculate the acres again. 

c) If you have any stands inside other stands, you must subtract them (see procedure above) or acres will not be correct for the area outside the inner stand. 

d) Make the Stand Boundary theme active and click the Calculate Area button. If you have any other polygon themes (the Buffer theme, for example) that you wish to calculate acres for, make that theme active and click the Calculate Area button also.

e) You may be asked if you want to calculate Area, Acres, and Perimeter. Click Yes.

f) Click on the Identify button, and click on each stand in turn to see stand properties. Area is in square meters, and perimeter is in meters. Although acres are calculated to three decimal places, reporting acres to the nearest whole acre is probably more appropriate

9) Label map and adjust size.

a) When finished drawing features, check for any yellow colors. To remove the yellow color, make that theme active and click the Clear Selected Features button. 

b) Arrange the picture in the View window, to exactly how you want it to appear when printed. Leave room for graphic labels. If you want the View to be an exact scale, type it in the Scale portion of the window and press Enter. Drag the image to center the tract. Do not leave any white borders around the image or they will show on the printed map.

c) Use the text tool to label the map. I suggest using the Callout Text button  (second from the top).

i) The default text is Arial, Black, 14 pts. 

ii) If you want to change the font, size, or color of text, open the Symbols window (Window, Show Symbol Window) and drag it to left side over legends and select the size, color, and font you want. You may also choose Graphic, Text and Label Defaults for more options. 

10) Open layout, adjust scale, add landowner information, print map

a) You may print using either ArcView or ArcPress. The finished product will be slightly different depending upon which method you choose. The background darkness of the DOQQ’s will be the most noticeable difference between the two. Printing with ArcView will cause the printed DOQQ to come out noticeably lighter than the screen image. With ArcPress, the printed DOQQ will be about the same shade or slightly darker than the screen image.

b) Close the Woodland Management Map View. If you do not want to print the DOQQ as a backdrop, turn off that theme prior to closing the view

c) Open either the  NCFS - Portrait or Stewardship – Portrait Layout.

d) Adjust the Scale Bar by dragging its right edge slightly to the right or left. You may double click on it to change its units and intervals.

e) Double click on the Landowner information section and enter the landowner name and other information as shown:

Landowner: John Smith

County: Burke

Location: Lat 35-23.7, Long 81-12.9

Date: August 16, 1999

Drawn By: Freddie Forester

f) To print with ArcView, choose File, Print,  choose your printer and click OK

g) To print  with ArcPress

i) Choose File, ArcPress

ii) Accept the default file name, and click the Print… button

iii) Choose Epson Stylus Color 1520 for “Printer” and Epson Pro ESC/P2 for “Device”, and click OK. If you are using another printer, you will have to use trial and error to select the correct Device.

Adding GPS Themes

1) In Pathfinder, set the defaults for Units and Coordinate System in Pathfinder. This should only have to be done once (Figures 1 and 2).

2) Correct the data and export it as an ArcView shapefile (Figure 3).

3) Using Windows Explorer, move the files to the landowner folder.

4) In ArcView, open up the landowner project and add the GPS theme to your landowner map. 

5) Edit the Legend to change line colors, widths, and fills as desired.

6) Rename the theme

7) Calculate acres for the GPS theme
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Figure 2. In order to use PathFinder to create themes that can be used with the ArcView map drawing procedure, you must set the following defaults. In Pathfinder, choose Options, Units and set the values as shown.
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Figure 3. In Pathfinder, choose Options, Coordinate System and set the values as shown.
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Figure 4. After you have corrected the GPS data, choose Utilities, Export and for “Choose and Export Setup”, select “Sample ArcView Shapefile Setup” as shown in Figure 3.

CONCLUSIONS

By following these procedures, a person can create a simple forest management map with minimum time and effort. Additional themes and layouts can be created and added to the blank project. 


All of the files mentioned above are available on the conference CD in a folder named “10Easy”. They are also available from the author at don.kass@ncmail.net.
















