Forest Inventory

Building an elevation surface

—by Glen Jordan

Introduction

Problem

Elevation data is very useful in forestry and natural resources management, especially in more
rugged landscapes. It's a basis for delineating watersheds; generating viewsheds; determining
depth to the water table; modeling animal habitats; laying out, designing, and costing roads; and
scheduling site-aware harvests and silviculture, to name a few.

Until recently, however, reliable elevation data was difficult to acquire, expensive, and typically not
very accurate. Today, accurate digital elevation data is widely available, often for free download
over the Internet. Federal, provincial, and state government websites are primary sources of the
latter.

Typically, elevation data are made available as spot observations across a geographic area. Most
often, these elevation observations are acquired through some form of remote sensing. In the past,
laborious aerial photo interpretation methods were often used to capture spot elevations. Today,
airborne sensor systems, such as LiDAR (Light Detection and Ranging), are commonly used.
Regardless, the raw data produced takes the form of x, y, and z observations, termed mass points or
a point cloud.

Mass points by themselves, however, are of little use in the aforementioned applications, where a
continuous elevation surface, or digital elevation model (DEM), is required. The latter may be
implemented as a raster or triangulated irregular network (TIN). You can find much more detail
about DEMs at the Wikipedia website.

How does one build a DEM from mass points?

Location

A small 1,400-hectare (ha) Woodlot in the Acadian-New England forest region of North America

Keywords: mass points; DEM,; raster; TIN; creating a DEM from mass points; calculating a hillshade raster; creating an elevation
raster from a TIN; deriving slope rasters; calculating contours


http://en.wikipedia.org/wiki/Digital_elevation_model
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Time to complete the lab

Approximately three hours

Prerequisites

A basic working knowledge of geographic information system (GIS) technology, and ArcGIS®
software in particular (ArcScene™ experience is useful, and previous exposure to the 3D Analyst™
extension is good too. Familiarity with the Woodlot geodatabase inventory is essential.)

Data used in this lab

A mass points file and a personal geodatabase of several feature classes for a small (1,400 ha)
Woodlot in the Acadian-New England forest region of North America (All data is NAD83 datum with
New Brunswick Double Stereographic projection, unless otherwise stated.)



Forest Inventory: Building an elevation surface Glen Jordan

Student activity

In this exercise, you'll build a DEM raster from mass points, and from that, a hillshade raster. You'll
map this data in 2D and 3D using ArcMap™ and ArcScene, respectively. You'll also compare the DEM
raster with an existing Woodlot TIN derived from the same mass points. Last, you'll derive a DEM
raster from the TIN and compile slope rasters, as well as a 5-meter (m) contours feature class.

Results expected

Rasters of elevation, slope, and a 5 m contours feature class

elevation

Value
High : 136.389

Low : 49,7836

slope_percent

0 - 1.304387448

[ 1304387449 - 2.608774896
[ 2608774897 - 3.913162344
[]3.913162345 - 5418224784
[]5.418224785 - 7.123962215
17123962216 - 9.331387127
[9.331387128 - 12.4418495
I 12.44184951 - 16.65602433
[ 1665602434 - 2548572398

slope_degrees
Value

P High: 143518

Low: 0
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Data available

= Aerial photo-derived mass points for the Woodlot and surrounding area
= ATIN DEM for the Woodlot

Solution steps

Examine the mass points file.

Create a DEM raster from mass points.

View the DEM in 2D in ArcMap.

View the DEM in 3D in ArcScene.

Compare raster and TIN elevation surfaces.
View the Woodlot TIN in ArcScene.

Create an elevation surface raster from a TIN.

© N wWwN e

Create a slope surface and contours feature class.

EXAMINE THE MASS POINTS FILE

The Woodlot inventory holds a text file of comma-delimited mass points. Such files are commonly
termed ASCII 3D files, since they contain not only x- and y-coordinate locations but also z-values
(elevation, in this case) at the locations.

The mass points data was originally downloaded from the Service New Brunswick website as nine

separate files, providing point elevations encompassing the Woodlot property and surrounding
areas. The nine files were subsequently consolidated into a single large file for convenience.

AN DA e \[d1:aH DIGITAL MAPPING—3D DATA

ArcCatalog™ cannot directly preview text files, but if you double-click a text file (.txt extension) in
the catalog, it will open in Notepad.

1 In ArcCatalog, double-click the DTM file, located in the Mass Points folder.


http://www.snb.ca/gdam-igec/e/2900e_1.asp
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| DTM - Notepad

File Edit Format View Help

[2495587.000,7433317.000,5. 800
2494632.000,7433309.000,2. 800
2494701.000,7433284.000,1.700
2494496.000,7433288.000,5.600
2494564.000,7433292.000,5.700
2494360.000,7433272.000,3.200
2494428.000,7433288.000,5.600
2494223.000,7433289.000,3.600
2494292.000,7433274.000,2.100
2494155.000,7433301.000,7.000
2494019.000,74323288.000,2. 300
2494088.000,74323244.,000,4.200
2494087.000,74323311.000,3.600
2493883.000,74323261.000,3.100
2493746.000,74323312.000,6. 800
2493814.000,7433277.000,7.400
2493677.000,74323304.000,8.200
2493541.000,7433312.000,7.700
2493473.000,7433310.000,6.200
2493473.000,7433274.000,7.000
2493542.000,7433256.000,7. 300
2493405.000,7433280.000,7.400
2493304.000,7433257.000,9. 500

AAMATIIAT AAA TATTIAT AR A CAA

Figure 1. ArcCatalog uses Notepad to open text files.

The DTM file contains several thousand elevation observations for the Woodlot and
surrounding area, interpreted from 1:10,000 aerial photography.

The underlying coordinate system, by the way, is the NAD83 New Brunswick Double
Stereographic system. That and other details are found on the Service New Brunswick

website.

How does one create a continuous elevation surface, or DEM, from these data? That's next.

CREATE A DEM RASTER FROM MASS POINTS

Of course, ArcGIS can't do much with text files of data, mass points or otherwise. It's built to process
coverages, shapefiles, feature classes, rasters, and such. It's pretty straightforward, however, to
create a 3D feature class from the mass point data. Once that's done, using it to build a DEM is easy.

R{FV-N X el I3 DIGITAL MAPPING—DEM RASTER

You'll need a couple of 3D Analyst tools.

1 Enable the 3D Analyst extension, if it isn't already, by clicking Customize > Extensions.

In rare cases, this may not make the 3D Analyst toolbox visible in ArcToolbox. If that happens, right-
click in any blank space within ArcToolbox and select Add Toolbox. In the dialog box, navigate to
C:\Program Files\ArcGIS\Desktop 10.0\ArcToolbox\ Toolboxes and select 3D Analyst Tools.

2 Ifyou haven't already, use Environment Settings to establish both your current and scratch
workspaces as your Woodlot geodatabase.


http://www.snb.ca/gdam-igec/e/2900e_1c_i.asp
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Now, using the ASCII 3D To Feature Class tool (3D Analyst Tools » Conversion » From File), create a

feature class of mass points named MassPoints from the DTM.txt file.

Input

Browse for: |Files

' \Desktop\GISData\GIS\ESRI_Labs\WoodlotInventory\Mass Points\DTM. et

R

Input File Format
XYZ
Output Feature Class
¥+ \Desktop\GISData\GIS\ESRI_Labs \Woodlotinventory\Woodlot.mdb\MassPaints
Qutput Feature Class Type
POINT
Z Factor {optional)

Input Coordinate System (optional) Import the coordinate
NAD_1983_CSRS_New_Brunswick_Stereographic <= system from any of the

Average Point Spacing (optional) Woodlot feature classes.

File Suffix (optional)

Dedmal separator {optional)
DECIMAL _POINT

Figure 2. Create a 3D feature class from mass points data.

The tool may run for several minutes, depending on the processing speed of your computer.

In the end, it will produce a feature class that appears as a solid mass of points when previewed

in ArcCatalog.

Figure 3. Preview the MassPoints feature class.

If you preview the attributes table, you'll note that there are more than 26,000 records. You'll
also note that the Shape field contains entries of Point Z, indicating that features are 3D.
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In any event, deriving a continuous elevation surface from these point elevations will require
some form of interpolation. ArcGIS provides four different interpolation procedures for
deriving raster surfaces from mass points—inverse distance weighted (IDW), natural
neighbors, spline, and kriging. You can read more about these four at ESRI Online Help.

Suffice it to say, IDW is particularly well suited for interpolating observations that are distance
correlated and where the data are very dense. That fits your circumstance perfectly.

4 Run the IDW tool (3D Analyst Tools » Raster Interpolation) on the MassPoints shapefile, naming
the output DEM_IDW. Enter a cell size of 10, if necessary, and use a power value of 0.5, with a
variable search radius of 20 sample points.

Input point features Question 1: Why are you
¥1\Desktop\GISData\GIS\ESRI_Labs\Woodlotinventory\Woodlot. mdb \MassPaints LlSing a CeII size 0f1 Om by
Z value field
Shape.Z - 1 0 m ?
Qutput raster

¥+ \DesktopGISData\GIS \ESRI_Labs\Woodlotinventory\Woodlot.mdb \DEM_IDW ;
Output cell size (optional) Question 2: What purpose
10 « does the Power value
Power (optional)
\‘ 0.5 parameterserve?

Search radius (optional)
[Variable V]
Search Radius Settings

Number of points: 20 k

Figure 4. Create a DEM from mass points using the IDW interpolation method.

The result is an elevation surface, or DEM, containing elevation values for every 10 m by 10 m
cell in the raster, calculated by interpolating across the array of more than 26,000 input
elevation observations.

Bear in mind, a DEM is indeed a model, in
other words, a mimic of reality.

Figure 5. DEM for the Woodlot and surrounding areas.

ArcCatalog is rather limited in displaying surfaces, even though it has a 3D preview option. ArcMap
is more capable. We'll explore some of the possibilities next.


http://help.arcgis.com/en/arcgisdesktop/10.0/help/index.html#//009z00000069000000.htm
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VIEw THE DEM IN 2D IN ARCMAP

Even though ArcMap works only with 2D data, it is possible to fake a 3D perspective display. Here's
how.

AN (Yo (138 DIGITAL MAPPING—DEM RASTER

1 Start ArcMap and add the DEM_IDW raster.
At this point, the display is no different than what you saw in ArcCatalog, except now a legend

indicates that elevation values range from 0.5 m to 194.456 m. You can, however, add a 3D
effect.

2 Symbolize DEM_IDW with the Elevation #1 stretched color ramp.

Ifyou right-click the color ramp in the

Color Value - Label el Symbology panel, you can switch between
194,956 igh : . .
I Floh : 15343 graphic and text views.
0.5 Low:0.5

Color Ramp: Elevation #1 ‘ e

Display Background Value: III as

Use hillshade effect z: Display NoData as

Stretch

Type: [Smndard Deviations '] [ Histograms ]

n: 2 Invert
Apply Gamma Stretch:

Figure 6. Select a color ramp by text name.
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That gives your DEM a slight 3D perspective look.

DEM_IDW

Value
il High :194.456
L

"Low:0.5

Figure 7. DEM_IDW displayed with Elevation #1 color ramp.

You can do better, though, by underlaying the DEM with a hillshade raster. Here's how that's
done:

3 Using the Hillshade tool (3D Analyst Tools » Raster Surface), build a hillshade raster for DEM_IDW
named Hillshade with a vertical exaggeration (z-factor) of 10 m.

o e Question 3: What does the z-
| Y:\Desktop\GISData\GIS\Work\Workl0.gdb\DEM_IDW -] @ ¢ lish?

Output raster factor accomplish:

1 \Desktop\GISData\GIS\ESRI_Labs\Woodlotinventory\Woodlot.mdb \Hillshade @

Azimuth (optional)
315

Altitude {optional)
45

[] Mode! shadows {optional)

Z factor (optional) \ l
10

Figure 8. Create a hillshade raster from the DEM.

Shading definitely gives the Hillshade raster a 3D look, but its real utility is as an underlay for
your DEM.

4 Move the Hillshade layer below DEM_IDW and, so that the hillshade will show through, set the
latter's transparency to 45 percent.
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| General | Source | Bitent | Display | Symboloay |

Show Map Tips {uses primalhaplay field)
Display raster resolution in table of contents
Allow interactive display for Effects toolbar
Resample during display using:

| Nearest Neighbor (for discrete data)
Or
Contrast: D o
|
Brightness: 0 % i
Transparency: t 45 B
Display Quality

Figure 9. Set the DEM_IDW layer transparency
to 45 percent.

That does a pretty good job of simulating a 3D perspective view.

Figure 10. The hillshade effect simulates a 3D display.

Where, by the way, is the Woodlot property in all that?

5 Add the management compartments feature class (compart) as a layer.

Figure 11. The location of the Woodlot property.

Glen Jordan

10
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Compared to surrounding areas, the Woodlot appears to be located at a relatively high

Glen Jordan

elevation, above a large valley. A large North American river, the St. John, flows through the

valley. How would you determine that?

A topographic map would make the river and other topographic features obvious, but the
Woodlot inventory does not contain such. The map is available, however, via ArcGIS*™ Online.

6 Using the Add Data drop-down arrow ¢ T, select Add Basemap.

Selection  Geoprocessing  Customize  Wind
& -] 1211084 - |§| =G
< AddData.. B
54 Add Basemap... |
|— HE  Add Data From ArcGIS Online... —

Figure 12. Access basemap data
online from ArcMap.

That opens a window on imagery sources that you can add as layers.

PR E 1 [
] E “J\F g ] PR
| é 5 \u 3 ID"'."?--',“ Ve ~—=r
i (§ e M-I’: ‘:“ #Fyridabad g
g4 | = B
pgan? ] £ 5 ¥
Bing Maps Aerial Bing Maps Hybrid Bing Maps Road Delorme
.\\ S
//‘.m'..“..‘n.v‘ ] r _f- L
st i
s« o e - wil
CpenStreetMap Physical Shaded Relief
o s W Walnid &
LY
o " J_ sy
1 Onkn Ave N .¢A i _.fl.ll"‘\ _.-. ’
Streets Terrain Topographic USA Topo Maps

Figure 13. An array of basemap data can be added to an ArcMap document.

11
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7  Select Topographic, then move the layer above Hillshade and zoom in a bit.

Fmavhesan

My

Figure 14. Woodlot property with an underlying hillshade and topographic map.

This gives you a better picture of the terrain surrounding the Woodlot and as close to 3D
viewing as you can get in ArcMap.

If you want a real 3D perspective view, however, you'll have to use ArcScene.

ViEw THE DEM IN 3D IN ARCSCENE

A specialty in ArcScene is displaying and processing 3D geographic data. That would include TINs,
surface rasters like DEM_IDW, or 3D feature classes like the MassPoints feature class.

Have a 3D look at your DEM_IDW raster in ArcScene.

12
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R{IV-N DA eI A DIGITAL MAPPING—DEM RASTER

1 Open ArcScene and add the DEM_IDW raster.

Figure 15. Display a DEM in 3D using ArcScene.

That's probably a big disappointment, even though the Navigation tool 2" will allow you to
swivel the DEM in 3D. There's a relatively easy fix, though. First, double-click DEM_IDW and
assign base heights using its elevation values.

| General I Source I Extent I Display I Symbolom Base Heights | Rendering

Elevation from surfaces

() Mo elevation values from a surface ! 2 ! @

(@) Floating on a custom surface:

[Y :\Desktop\GISData\GIS\Work\Work 10.gdb\DEM_IDW
Raster Resolution. ..

Elevation from features

(@ Mo feature-based heights

Figure 16. Add some 3D depth to the display of DEM_IDW.

That doesn't affect the display much, since there is very little variation in elevation in DEM_IDW.
There's a fix for that too.

13
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2 Double-click Scene Layers and set the z-value exaggeration to 10.

General |Coordinate System | Extert | IIIumination|

Description:

4

Vertical Exaggeration: 10 - Caloulz

Background color: :] Res

Figure 17. Set a vertical exaggeration of 10 for DEM_IDW display.

Now you have something that shows topographic relief.

Figure 18. The vertical exaggeration effect.

The z-value exaggeration accomplishes the same thing the z-factor did earlier in constructing a
hillshade raster: it exaggerates elevation values. This is useful where there is relatively little
variation in elevation.

You can further enhance the display by symbolizing DEM_IDW, as you did earlier in ArcMap.

14
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3 Symbolize DEM_IDW with the Elevation #1 stretched color ramp.

-

Figure 19. DEM_IDW symbolized with the Elevation #1 color ramp.
That's definitely superior to what you can achieve in ArcMap.

Now that you have the DEM nicely displayed in 3D, you can drape Woodlot 2D feature classes,
or imagery, over it. Here's how that works:

4 Add the Woodlot management compartments feature class (compart).

Initially, the Management Compartments layer is hidden under the DEM, since it's a 2D feature
class with no z-values (elevation, in this case) embedded.

What ArcScene will let you do, though, is assign z-values to Management Compartments using
your DEM.

5 Simply double-click Management Compartments and assign base heights from DEM_IDW.

| General | Source | Selection I Display I Symbology
Base Heights | Time | Exrusion

Elevation from surfaces

() No elevation values from a surface

(@ Floating on a custom surface: *"'

[Y:\Deskmp\GISDam'\GIS\Work\Worklﬂ.gdb'\DEM_IDW

Raster Resolution. ..

Figure 20. Draping Management Compartments over DEM_IDW.

15
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If you zoom in, you'll see that this has the effect of draping Management Compartments over the
DEM.

Figure 21. Woodlot management compartments draped over the DEM.

6 Symbolize Management Compartments with a hollow fill and a polygon border color of light
blue.

Figure 22. The Woodlot management compartment boundaries
draped over the DEM.

16
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7 Using the same procedure, you could drape other Woodlot feature classes, like streams and
basemap.

Figure 23. Drape other Woodlot feature classes over the DEM.

As you can see, you don't necessarily have to display the DEM, even though it's the source of
base heights.

ArcScene certainly adds another dimension to map display where surfaces are involved, but the
greatest value of surfaces, like the raster DEM in this instance, is in the additional analyses that they
allow when used with 3D Analyst or Spatial Analyst tools.

There is a problem, though.
A raster DEM might be fine for 3D display as illustrated previously, but where analysis of elevation

data—contouring, cut and fill, slope, and aspect, for example—are required, a TIN is superior.
Exploring that alternative is next.

CoMPARE RASTER AND TIN ELEVATION SURFACES

The TIN is a fundamentally different way of modeling elevation surfaces. Rather than a regular grid
of equal-sized cells, a TIN is composed of a myriad of triangles of various sizes, giving it the name
"triangulated irregular network." However, each triangle has a constant slope and aspect. Elevation
values vary from place to place within a triangle and must be interpolated from the known values at
each of a triangle's three corners.

It might sound weird. Take a look and see for yourself.

17
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R{IV- N DXl M3 DIGITAL MAPPING—RASTER AND TIN

1

Start ArcMap and add the Woodlot tin.

tin
Edge type
— Soft Edge
— Hard Edge
Elevation
126,815 - 136.5
11713 - 126815
Il 107,445 -117.13
Il 9776 - 107 445
I 88,075 - 97.76
I 78.39 - 88.075
I 68705 - 78.39
59.019 - 68.705
49.334 - 59.019

Figure 24. Woodlot tin displayed with default symbolism for elevation

in ArcMap.

Glen Jordan

That produces a nice map of elevation, but aside from the smaller spatial extent and map
symbolism, this doesn't appear much different from what you observed when displaying the

DEM_IDW raster you created earlier.

Underneath, though, the TIN structure is very different.

Double-click tin and map just its edges, or triangle sides.

MNode tag value grouped with unique symbol

- - Q Modes with the same symbol
s
Show hillshade

ilumination effectin 2

display

Show:
Face elevation with graduated color ram
Edge types | 8 e M] ‘ ‘
: g —
Dﬁahon Add Renderer
1
Turh DﬁQ Contour with the same symbol
Edge type ed with unique s
Edges with the same s
Face aspect with graduated color ramp
( 2] Face elevation with graduated color ramp
Face slope with graduated color ramp
Face tag value grouped with unique symbol
Faces with the same symbol
MNode elevation with graduated color ramp

\

Figure 25. Map a TIN's edges.

18
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If you zoom in, you'll see the thousands of triangles that make up the Woodlot's TIN.

Forest Inventory: Building an elevation surface
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DIGITAL MAPPING—TIN DEM

these special triangles are evident. Likewise, although it's not readily evident in the TIN display,
Woodlot bog, marsh, and pond features were used to ensure that the areas they occupy have

triangles never cross. This ensures that streams flow downslope in the DEM. Fully zoomed in,
constant elevations.

In ArcScene, add the tin file, turn the Management Compartments layer off, and zoom in on the

But, in the TIN-building process, Woodlot stream features were used as special edges whereby
Woodlot tin.

The TIN was created by joining the thousands of mass points in the MassPoints feature class.

Figure 26. The triangles that make up the Woodlot TIN.
Of course, like DEM rasters, TINs are most informative when displayed in 3D using ArcScene rather

building a DEM. They build much better elevation models. Yet they may be viewed and mapped as
than in 2D in ArcMap.

These special construction features hint at the principal advantage TINs have over rasters when
easily as rasters in ArcMap or ArcScene.

ViEw THE WooDLOT TIN IN ARCSCENE
RELATED CONCEPT

1
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The default display in ArcScene simply symbolizes the Woodlot TIN with red for soft triangle
edges around the perimeter, blue for hard edges that define streams, and a graduated color
ramp for all triangle faces.

Figure 27. The Woodlot TIN displayed in ArcScene with default symbology.

You'll immediately notice that the display of elevation is not as smooth as your display of the
DEM_IDW raster earlier. The irregular size and positioning of the TIN's triangles produce this
effect. The regular grid of relatively small cells in a raster produces a smoother surface.

You may recall that the Woodlot TIN was constructed with constant elevations in areas where

ponds, marshes, and bogs occur. So, if these features are draped over the TIN, they should lie
flat.

2 Add the cover feature class and, using Definition Query, limit it to ponds, duck marshes, and
treed bogs using the TYPE field.

3 Assign the Cover Types layer base heights from tin, not DEM_IDW.

20
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4 Zoom in closer, and you'll see that the water bodies appear to lay flat, as they do in reality.

Figure 28. Woodlot water features draped over the TIN.

A TIN, unlike a raster DEM, also contains slope and aspect values for its triangle faces, as well as
elevation values. They are easily displayed in 3D. Try doing that if you wish.

It seems there isn't anything that you can't do with a TIN in ArcMap or ArcScene that you can with a
raster, but that's not exactly true.

Unfortunately, whereas rasters support a rich array of spatial analysis tools available via 3D Analyst
or Spatial Analyst, TINs do not. Fortunately, you can convert a TIN to a raster and have the best of
both worlds.

CREATE AN ELEVATION SURFACE RASTER FROM A TIN

Deriving an elevation raster from a TIN is simple using a 3D Analyst tool.

21
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RV X eI eI DIGITAL MAPPING—TIN TO RASTER

1 Using the TIN To Raster tool in ArcToolbox (3D Analyst Tools » Conversion » From TIN), create a
Woodlot raster DEM named elevation. Use the natural neighbors interpolation method.

iﬂwtm‘ The TIN To Raster tool will use a default cell
tin .

Output Raster size for the result raster.

¥+ \Desktop\GISData\GIS\ESRI_Labs \Woodlotinventory\Woodlot. mdblelevation

PR e ] Question 4: How would you determine what
Method (optional) 5 cell size it used?

MATURAL_MEIGHBORS */
Sampling Distance (optional) . o
OBSERVATIONS 250 Question 5: How could you force a specific

2Factor (optional) cell size on the tool, such as 10 m?

Figure 29. Derive a raster DEM from the Woodlot's TIN.

That produces an elevation raster that reflects the more accurate TIN model yet may be
manipulated with additional tools in Spatial Analyst.

The elevation raster isn't displayed in 3D at the moment, since it hasn't had base heights
assigned.

2 Assign elevation its own values as base heights.

If you turn tin off, you'll see the 3D display of elevation. It's apparent that it's much smoother
than the TIN. That arose in interpolating tin elevations to arrive at raster cell values.

Figure 30. The elevation raster displayed in 3D appears smoother than the tin it was
derived from.

As aresult, the elevation raster is not an exact copy of tin. For example, you'll note that the
range of elevation values is slightly different from the TIN—50 to 136.28 versus 49.33 to 136.5.

22
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Slope and aspect surfaces are easily derived from the elevation raster. These are convenient to have
on hand, as they prove useful from time to time in some forestry analyses such as habitat modeling.

CREATE A SLOPE SURFACE AND CONTOURS FEATURE CLASS

Compiling slope and aspect surfaces is a cinch using 3D Analyst or Spatial Analyst tools. Slope is
perhaps the most useful in forestry applications.

Slope can be compiled in two ways—degrees and percent. Depending on the application, one or the
other will be best or preferred, so it might be good to have both on hand.

{ANN (A eI (6138 DIGITAL MAPPING—RASTER

1 Using the Slope tool in ArcToolbox (3D Analyst Tools » Raster Surface) and the elevation raster as
input, create a slope surface in degrees. Name it slope_degrees.

Input raster

| elevation
Qutput raster
'+ \Desktop\GISData\GIS\ESRI_Labs\WoodlotInventory\Woodlot. mdb'\slope_degrees

Qutput measurement {optional)
DEGREE ('_
Z factor (optional)

Figure 31. Create a slope raster from a DEM.

The slope raster again illustrates that the Woodlot is relatively flat except for an area in the
northeast corner.

2 Repeat the process, but create a slope surface in percent this time. Name it slope_percent.

While you're at it, you might as well create a feature class of contours.

3 Using the Contour tool (3D Analyst Tools » Raster Surface), create a feature class called contours at
5 m intervals.

Input raster

| elevation ;I @

Output polyline features
' \Desktop\GISData\GIS\ESRI_Labs\WoodlotInventoryiWoodlot.mdblcontours @

Contour interval \
5

Base contour (optional)

Figure 32. Create a 5 m contours feature class.
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4  Assign base heights from elevation to display the contours in 3D.

Figure 33. Contours (5 m) draped over the elevation surface.

Conclusion

The Woodlot inventory now has everything you'll likely need for spatial analysis involving
terrain—watershed analysis, viewshed analysis, road construction cut and fill and grade analysis,
animal habitat analysis, harvest and silviculture scheduling, and more.

Submit your work

Suggested student deliverables

= A DEM derived from mass points
= A DEM derived from the Woodlot inventory TIN
= Slope surfaces in degrees and percent derived from the DEM

= A5 m contours feature class

» A paragraph describing the differences between a TIN DEM and a raster DEM

= Ashort paragraph discussing the pros and cons of TINs and rasters

= A short paragraph explaining the significance of the word model in DEM

= Answers to the questions posed in the exercise:

Why, when running the IDW tool, were you instructed to use a cell size of 10 m?
What purpose does the Power value parameter serve when running the /IDW tool?
What does a z-factor, or vertical exaggeration, accomplish?

In the TIN To Raster tool, how would you determine what cell size it used?

How would you force a specific cell size on the tool, such as 10 m?

= A DEM constructed by locating and using a source of mass points data, or LiDAR data
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Sources of supplied data
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Data\newprop, courtesy of University of New Brunswick Faculty of Forestry and Environmental
Management

Data\tin, courtesy of University of New Brunswick Faculty of Forestry and Environmental
Management

Data\Woodlot.mdb, courtesy of University of New Brunswick Faculty of Forestry and
Environmental Management
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25



Forest Inventory: Building an elevation surface Glen Jordan
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Environmental Management

Data\Photos\119_65.tiffw, courtesy of University of New Brunswick Faculty of Forestry and
Environmental Management
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Data\Photos\124_131.tiffw, courtesy of University of New Brunswick Faculty of Forestry and
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Data\Photos\124_131r.tif, courtesy of University of New Brunswick Faculty of Forestry and
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Data\Shapes\s4551.shp, courtesy of University of New Brunswick Faculty of Forestry and
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Data\Shapes\s4552.shp, courtesy of University of New Brunswick Faculty of Forestry and
Environmental Management
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Data\Shapes\streams.shp, courtesy of University of New Brunswick Faculty of Forestry and
Environmental Management

Data\Shapes\towers.shp, courtesy of University of New Brunswick Faculty of Forestry and
Environmental Management

Data\Shapes\volumes.dbf, courtesy of University of New Brunswick Faculty of Forestry and
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