


DEM/LIDAR Tips and Tricks

Display techniques
DEM, shaded relief, color scales

Raster Properties
Statistics, pyramids

Raster Processing
Mosaic, Hillshade, Slope, Neighborhood, Bluffs

DEM and LiDAR toolset

Convert Z-values to feet, LAS to Contour etc.
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Display tricks
ArcGIS Default Property Settings
Stretched display

Limits the stretches display to 2 Standard deviations

Statistics drive the display
Derived from the entire DEM

Predefined color ramp (usually black and white)
Nearest Neighbor resampling
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Many ways to bring out the elevation and dress it up
Adding color
Depth and 3D look and feel
Smoothing cell boundaries
Restricting Statistics calculations
Varying stretch types
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Adding Color

Many color ramps to choose from
Monochromatic or multi-chromatic
Dark to light

Layer Properties @1

5 |:||_Jr|::E=I E:-:tEtFItI Dizplay Symbaology | Fields I Joins & Relates

Praw raster stretching values along a color ramp
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Adding shaded relieve adds depth and perspective
Spatial Analyst | Surface | Hillshade

Simulates a light surface on the landscape

Default values provide good results
Northwest at 45 degrees

Can add relief by varying the Z-Factor
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Integrate elevation and hillshade for color perspective
Arrange Elevation on top of Hillshade in TOC
Make Elevation display 35-55% transparent
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But you can bring out more by controlling the way that
statistics are used for the display

All datasets

Current Extent e T ——

Custom Settings e T
groun: - = =_|'| £

Display MoData as | |
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Printing
If you use the Display
Extent for Statistics
You'll have trouble printing
To resolve....

Save the settings as XML
Import Custom Settings
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ArcToolbox 3]

Raster Processing -

ArcMAP has a number of raster tools
Data Management | Raster toolbox
Primarily for raster data
management and not analysis
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Sometimes you receive rasters that don’t have statistics
already generated

Display parameters won't function right

Get a black screen where data should be

Build Statistics using Calculate Statistics Tool
Raster Properties Toolset
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Raster Pyramids
Are used to speed display for rasters by creating reduced
resolution versions
Stored in a file with a .RRD extension (reduced resolution
display)
Created by ArcMAP automatically or
Use the Build Pyramid Tool

Raster Properties Toolset
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Clipping Data

Part of Raster Processing Toolset

(= Cip g@@

Clip

Creates a spatial subset of a raster dataset.
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Spatial Analyst Extension is required for raster
Analysis
Hillshade, Slope, Hydro analysis, Viewsheds
Conditional Tools, Math and Neighborhoods

Can be very useful for many applications
Raster processing is generally not well understood
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Finding Bluffs

Areas with high slopes > 18% for example

Create slope map
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Reclass to identify those areas that have high slopes
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Can do many other things

Cut/Fill - calculated the volume and area of cut and fill
locations

Create Contours
Line of sight analysis
Viewshed analysis
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DNR Tools for DEM and LiDAR processing

LiDAR and DEM Tools toolbox
Formerly SEMN LiDAR Tools

Available for free at

A growing set of tools based on user input and demand


ftp://ftp.dnr.state.mn.us/pub/gisftp/lidar/demtools.zip
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Current Tool List

Batch Convert Contours or Points to CAD
Converts data for SE collect to CAD
Projects on the fly
Calculate Cell Acres
Determines true surface area in meters
Change Z Values from Meters to Feet
Convert the Z-Values in a DEM from M BYIT5R ol DEM Toks

Identlfy Bluffs 2 Batch Convert Contours or Points to CAD
Identify Bluff Areas :E?Ii:ula_ti I:IZIE-_.Ill Hl:r: A

LAS to Contour 0.
Convert LAS file to Grids and then to Cj§ LAS ta Contour 9,3

Points to X,Y,Z ASCII B postoxvzascn
Convert Points to ASCII x,y,z files a 2 Fi:rTLFIh;jH

Raster Split
Reproduces Vector split command
Wetness Index
Creates wetness index — aka Compound Topographic Index
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Batch Convert Contours or Points to CAD

% Batch Convert Contours or Points to CAD

@ Source Workspace

Batch Convert Contours or Points to CAD

4 Destination Folder

&

This tool is designed to work with the county deliverables

4 Cutput Projection (input assumed ko be UTM Zone 15)

from the Southeast Minnesota LIiDAR collect executed in
the Fall of 2008 and delivered in the Spring of 2009. This
tool projects data from UTM Zone 15, MADS3 to the

[

& Dukput CAD Formakt

coordinate system of choice and then converts the
output to CAD format (DGN). Users can chose to convert

& Input Features

either the Bare Earth Points or the 2-Foot contour data.

| a4 I Cancel

L L [ ®

Environments. .. << Hide Help Tool Help
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Calculate Surface Area in Acres
Can then calculate true surface area for polygons

1 % Calculate Cell Acres E]Er

& Input DEM Calculate Cell Acres

& Qutput Area Rasker This tool calculates the true area of a cell in Acres and

| | creates an output raster where the cell values represent
the true surface area in acres
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Determine True Surface Area
Surface area increases with slope

Horizontal
Plane Tilted

...minimal Plane
surface area

...increased
surface area

Surface Area

2500 1t . .
l Surface area increases with
o0 increasing inclination...

s001t I it's like slicing a stick of butte
at increasing angles and
noting the changes in the

S surface area of the patties
165= 328t

Elevation

From Beyond Mapping III - Joseph K Berry, http://www.innovativegis.com/basis/VlapAnalysis
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Cell values are
acres

Max - 0.013
Min - 0.002
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r

B Attributes of zonalst lumerge1 E]Er
. Area in Sq Meters| Surface Area Acres m LAND_ COVER

239265 59.666332 59. 122383‘ 0. 543949|Farmsteads and Rural Residences

7721 775| 1923478 1908. DSOTI- 15 427368-|Cultlvated Land

0.566051 0.549303 0.01 6?4T|Transitional Agricultural Land

3135285 794 95227 20. 223328IGrassIand

14418 4.03229 3.562688\ 0.469602|Grassland -Shrub-Tree (deciduous)

| 8867538 2375.9771 21911687  184.80835 Deciduous Forest

155898 39. 065998\ 38.522396 0. 543602‘Water

Recards III ouk of 3 5 l-'||-|h-:|I
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Change Z-Values from Meters to Feet

1 £ Calculate Cell Acres Qgr

& Input DEM Calculate Cell Acres

& Output Area Raster This tool calculates the true area of a cell in Acres and

| | creates an output raster where the cell values represent
the true surface area in acres

= clipped_prf
Walue

High : 117427

I Low @ 716,339

= clipped

High : 410.87

Low : 188.7

Cancel < & He Tool Help |
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Identify Bluffs
1 % Indentify Bluffs [hetg] E]Er

& Input DEM Indentify Bluffs (beta)

& Dutput Raster This tool is designed to help determine bluff areas based
|— . on a variety of factors. The tool requires an input DEM
that can be used to determine slope. The user has the
options to set bluff criteria in four areas: Minimum Slope
Threshold - slopes greater than this value will be
considered to be bluffs; Minimum Bluff Width - the
minimum width of those areas that area above the
minimum slope threshold; Minimum Slope Area - how
big does an area have to be (not width} to be considered
a bluff, and Minimum Elevation Range - the minimum
range of elevation in an area to be considered a bluff.

Slope Threshold {percent)
rinimurn Bluff wwidth
Minirmurn Slope Area

Minimum Elexvation R.ange

Cancel Errvironments. .. << Hide Help Tool Help |
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LAS to Contour 9.3

r

5 LAS to Contour 9.3 Q@

& Cutput Workspace LAS to Contour 9.3

& Dukput geodatabase This toal will convert a LAS file into a DEM and
Contours. You supply the input LAS file, the output
Cutput Projection {optionaly geodatabase location and name, a breakline file {if

I— available) and what type of DEM you want to create.

Users can choose to create a First Return Surface or a
& Input Las File

Bare Earth Surface. The tool creates a Terrain and
| | assocaited files.

Breakline File {(optio

¥ Create DEMs

Tool Help |
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Points to X,Y,Z ASCII

r

5 Points to XY ,Z ASCII Q@

& Input Poink Feature Class Points to X,Y,.Z ASCII
=

& Qukput Txk File This Tool converts a MultiPointZ file to a ASCIl file of

| | AY .2 suitable for use in many CAD systems. The user

R el has the option to add a header line to the output text file

|— and to convert the Z-Units from meters to feet.

[~ Conwvert Meters to Feet

[~ Add Header Line

Cancel Ervvironments. .. « < Hide Help Tool Help |




DEM/LIDAR Tips and Tricks

Raster Split

r

% Raster Split Q@

& Input Polygons

Raster Split

w Tile-Mame Field This tool clips a raster dataset using a polygon as a

guide_ The tool requires one polygon feature class with
one or more polygons. The tool names the output data

hased on the values in a character field in the feature
class.

[ Owverwite Dutput
[ Build Pyramids

[ Calculate

e e
Zance] Environments. .. << Hide Help Tool Help |
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Wetness Index

>
5 Wetness Index

& Input Raster

| = |=]

& Input Raster Type

Z-Factor {optional)

Input Slope Raster (optional)

[ = =]

& Quput WetnessIndex Raster

|

[ Delete Intermediate Files

EBX

Wetness Index

This script uses a DEM to calculate a wetness index
value based on the upstream drainage area and the
slope of a cell. The equation is wetnessindex = In{As/
tanB). where As = contributing catchment in meters
squared and B is the slope measured in degrees.

Environments. .. << Hide Help

Tool Help |
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| » Toolset will expand over
time

* These are some basic tips

* I need you to work this
data and come up with
ideas

» We will help implement
them






