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Topics Covered:

* Overview of LIDAR

* LIDAR file types

» Creating and exporting LIDAR in ArcMap

* Adding LIDAR into Civil 3D

* Working with LIDAR in Civil 3D

« Comparing LIDAR with your surveyed data



USDA

]
United States Department of Agriculture

Natural Resources Conservation Service

Overview of LIDAR

What is LiDAR?

_iDar (which stands for Light Detection and
Ranging) is a remote sensing method that uses
ight in the form of a pulsed laser to measure
ranges (variable distances) to the Earth

Why use LIDAR?

Can be used in conjunction with surveyed points
to obtain a broader view of the project design to
assist in the approval process
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Overview of LIDAR

Can you use LIiDAR for design work?

Depending on your Area Engineer, LIDAR may be
used for some project designs

MAKE SURE THAT YOU OBTAIN APPROVAL
FROM YOUR AREA ENGINEER PRIOR TO
COMPLETING A DESIGN WHEN USING LIDAR
ONLY
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LIDAR file types

Common file formats used in LIDAR creation:

o tif

e .dem
e .aSC
e _txt

o .adf

There are other file types that can be imported into
Civil 3D, but we will only go over .tif and .adf file

types
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Creating LiDAR file in ArcMap

Before you open ArcMap
You will need to Borrow the following Licenses to use the NRCS Engineering Tools
Toolbox:

1. Go to bottom left of your computer screen and click the Microsoft Icon

2. Type in “ArcGIS Administrator’ in the search bar, Click to open.

3. The ArcGIS Administrator Window appears.

4. In the left hand column Click Folder “Borrow/Return”

5. To the right hand side of the window, you will Check “3D Analyst” and “Spatial
Analyst”

6. Click Apply and Ok

/. Make sure that you have either a “scratch” or “workspace” folder created in you
C:Drive

*Notice you can only borrow these licenses for 180 days. (Your computer should warn
you when they will expire, and then you will need to re-new both licenses by following
Steps 1-6 again)
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Creating LiDAR file in ArcMap

When you open up ArcGIS you need to verify the 2 items below:
1. Geoprocessing Tab>Environments>Workspace
a) Current Workspace — Make sure this is set to either “scratch”
or “workspace”
b) Scratch Workspace — Make sure this is set to either “scratch”
or “workspace” (this should match your current workspace)
2. Geoprocessing Tab>Environments>Parallel Processing
a) Make sure this is set to 100%

I 42 Environment Settings X ®
4 Workspace A~ ¥ Geodatabase Advanc ed A
Current Workspace
¥ Fields
(= | e
¥ Random Numbers
Scratch Workspace
[Cseratcn = ¥ cartograpl hy
¥ Coverage
¥ Output Coordinates
¥ Raster Analysis
Processi Exte:
¥ Raster Storage
¥ Xy I n and Tol
¥ M val matseaialislical Anabais
% Parallel Processing
! Paralle Processing Factor
datab; [100% |
¥ Geodatabase Advanced B i o
elds ¥ Terrain Dataset
] W
¥ Random Numbers TIN
= | [= Cencel | | showre
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Creating LiDAR file in ArcMap

Make sure you have the following
Extensions checked by going into the
Customize Tab>Extensions

Q LIDAR-TRAINING.mxd - ArcMap

= O cu_a_mdd1s
O

Extensions X
File Edit View Bookmarks Insert Selection Geoprocessing
= = B b - [[1:202.141 . Select the extensions you want to use
o Sl 30 Analyst
0 5% -0 ArcScan
Al=blelofiEontents M Geostatistical Analyst
3GE | 00 Network Analyst
= £F Cedl -1 Publisher
O EnnsTIidatedWebSeNice g::::a’:::hlgt
= [ Parcels [0 Tracking Analyst
<all other values>

Description

3D Analyst 10.8.1
Copyright ©1993-2020 Esni Inc. All Rights Reserved

Provides tools for suface modeling and 30 visualization.
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Creating LiDAR file in ArcMap

You will need to add the
NRCS Engineering Tools Toolbox

Goto the MD NRCS Sharepoint site
under 210 Engineering/C3D Support
Files and download the NRCS-
Engineering-Tools---ArcMap-
master.zip file into the C:scratch
folder location and extract the folder
into this location
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Creating LiDAR file in ArcMap

Click on the ToolBox icon to open the
ArcToolbox window

right click >Add Toolbox

~  ArcToolbox

Add Toolbox

S - JF ® AddToolbox.. I
@ 30A %e  Environments..,

@ Anal .

m Cart Hide Locked Tools

m Con Save Settings

@ Data Load Settings

&3 Data wEmagermenT ToOIE
&3 Editing Tools

@ Geocoding Tools

£9 Geostatistical Analyst Toals
&3 Linear Referencing Tools
m Multidimensicn Tools
e oA ' v

.-

Lookin: | ] NRCS-Engineering-Tools—Arc | &

ArcToolbox

Navigate to
C:scratch folder
where you copied
the toolbox into

NRCS Engineering Tools. thx

] [Coeen ]

and select the ot
toolbox and click

Cancel

OPEN

EmT 1}

m -- MRCS Engineering Tools 2.0 --

IIEI}' LT
g Analysis Tools
@ Cartography Tools
@ Conversion Tools
&3 Data Interoperability Tools
£ Data Management Tools
&3 Editing Tools
@ Geocoding Tooels
m Geostatistical Analyst Tools
&) Linear Referencing Tools
@ Multidimension Tools
&3 Network Analyst Tools
@ Parcel Fabric Tools

@ Schematics Tools

= BB Coumr Tanl-

10
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Creating LiDAR file in ArcMap

Before continuing, you must first have your
DEM loaded into your map. The DEM file is
located in the following location:

F:geodata/elevation/LIDAR_AIICounties

It's highly recommended to copy this file into
a folder located on your C: drive.

You may also have an updated DEM file
from your County that you may be using, just
make sure that the file is located on your C:
drive.

11
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Creating LiDAR file in ArcMap

ArcToolbox

x|

&l ArcToolbox
= & -- NRCS Engineering Tools 2.0 --
&y Field Office Tools
& Practice Design Tools
& Terrain Analysis Tools
+ B Ltilities

=) & Watershed Tools
= & Watershed Delineation

4" 1. Define Area of Interest

wd

q" 3. Create Watershed

B Runoff Curve Number
& Watershed Storage
B Utilities

a 30 Analyst Tools

@ Analysis Tools

& Cartography Tools

m B8 Conversion Tonls

= 2, Create S5tream Metwork

4" 4, Update Watershed Attributes

Expand the toolbox and
expand Field Office
Tools.

Expand “Watershed
Tools” and Expand
“Watershed Delineation”
Select 1. Define Area of
Interest

12
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Creating LiDAR file in ArcMap

Browse to and Select Workspace: This should be your C:\scratch or C:\workspace
Input DEM: Select your County DEM

Choose Input DEM Elevation Units: Select Feet

Enter your Area of Interest: Draw you AOI

Interval for Contours: Select your contour intervals

&' 1. Define Area of Interest

Browse to and Select Workspace
| Cil\scratch

Input DEM

[ ceci2020_dem

Choose Input DEM Elevation Units
Feet

Enter your Area of Interest

I DefineAOI:Enter_your_Area_of_Interest

DEntEr_youT_Area_of_Interest

Interval for Contours (in feet) (optional)

13
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Creating LiDAR file in ArcMap

Area of Interest Clipped

14
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Creating LiDAR file in ArcMap

Now that you have the clipped DEM, you can
now export it as a .tiff file

File Edit View Bookmarks Imzert Selection
Table Of Contents a2 x
EEEE =

Layers
= & scratch_Contours 1t

right click on the clipped
DEM file>Data>Export
Data...

]

+ B scratch_DepthGnd
# B scratch_Hillshade
o~

5 O ceci20d (B Cepy

Vald ¥ FRemave
I High
@ Zoom To Layer
g O Status/t
5 [0 Consoli i
T
%_ il #¥  Zoom To Raster Resclution

w1 Top Visible Scale Range

Low! Joins and Relstes

@ Evi Data

4@ Plar

T' Pub

w=[1 Stor < Savess Layer File...

[ =

"Ef Cad W Create Layer Package...

1_2 Jlg‘ Prnpmit:_..

Edit Features

15
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Creating LiDAR file in ArcMap

Pick the location, name and format
Click Save

Extent Spatial Reference
(") Data Frame {Current)
. Data Frame (Current]
(®) Raster Dataset (Original) g ( ) | Output Raster
Raster Dataset {Crigi
Selected Graphics (Clipping) Clip Inside aster Dataset (Original)
Qutput Raster _ Would you like to add the exported data to the map as a
[Juse Renderer [ square: Cell Size (o, cy): @ | 3,230833333)| 3280833333 layer?
Force RGB Raster Size {columns, rows): () &7 561
Use Colormap MoData as: -3.402823e + Yas “
Name Property &~
Bands 1
Pixel Depth 32 Bit .
Uncompressed Size 1.47 MB I k N
Extent (eft, top, right, bottom) ( 16174245867, 745555.5325, 1619678.5192, 743718.9850) ¥ I C
&
I Location: | Ci\scratchVlidartraining | =5
| Mame: LiDARTraining IFormat: TIFF i I
Compression Type: Lm 3
MNOMNE w (1-100);

About export raster data Save Cancel

16
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Creating LiDAR file in ArcMap

When you open up your file you will see the .tif
file that you can upload into Civil 3D

scratch »  lidartraining23

2 Mame

Templates
ir.aux.xml

| | lidartrainging23.tif.ovr

You can now close ArcMap

17
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Importing LIDAR into Civil 3D

When importing the file into Civil 3D make sure
that you are in a Maryland Template. The
templates have a projection set to them already
and will import that data correctly.

€ Drawing Settings - LiDarDrawing O X
d l fo l b l bbreviatio l bient Setti ]
lllllllllllllllllllll | to Metric conversion: le:
{39.37 Inch eter =20
I [ Scale objects inserted from other d tom scal
Degrees O to riables to match 0

CCCCCCCCCC land
Iabl dinate syste
land State Plane Zone, US Foot
lected dinate syste de:
Description:
| land State Plane Zone, US Foot |

Projection:

Datum:
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Importing LIDAR into Civil 3D

Keep in mind the size of the file that you have
generated for your LIDAR. You don’t want to

make the file size too big because it will slow
down Civil 3D!

Before you import your file into Civil 3D, make
sure that you copy the file into your working folder
of the design. This will be the location that you will
use to import the file.

19
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Importing LIDAR into Civil 3D
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Importing LIDAR into Civi

" To create the LiDar

& Surfaces ¥ Feature Line - . I nple Lines

@ Tray a* Grading - Srridor = Pipe Network =

o | surface:

LiDarDras
BORMGRL « ~ Y LHEEFREEIO
: [nEERiaE - RN e EAIERNEY . o0 s ot - [

s Right click on

Active Drawing View

= (R Syrfaces <Create

[&] Point Groups

of ' >
Create Surface From DEM. 4 " 4 4 u
: s b [ I |

Create Surface from TIM...
Show Preview

"7 Feature P
- By Sites
@E Catchm Export to DEM...
T Pipe e Export LandXML...

-3 Pressur Refresh
Corrida
R Assemblies
* Intersections
T Survey
[IE‘] View Frame Groups
= [# Data Shortcuts [1
= ﬁ% Surfaces
““& Alignments
Pipe Networks
Pressure Networks

Corridors

View Frame Groups

Description
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Importing LIDAR into Civil 3D

Create Surface Window
Name the surface € Cratesurice y

Type: Surface layer:

Se I eCt th e Styl e TIN surface v | | EX-SURFACE =
Properties Value
. B Information
C I I Ck O K Mame Lidar |E|
Description Description
Style EX Contours (1 and 3)
Render Material ByLayer

': ' :' Selecting OK will create a new surface which will appear in the list of surfaces in Prospector.

Concel | e

22
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Importlng LIDAR into Civil 3D

Create De

Expand Surfaces:

rlli.l?"ﬂﬂ‘-'* |$’

uu CEERIESEEER Expand the new

E TOOLSPACE

H T2 88 | surface you just

¢ 8 oo, £, { created

€ Points
['@’]P tGrcrp

Expand <Definition>

I ﬂ:’ Breaklines

: @ Contours

(B DEM Files

i fE. Drawing Obje...

(% Edits

L&) Point Files

[‘9‘] Point Groups
A o . -

23
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Importing LIDAR into Civil 3D

S o Right click DEM
Files:

& & Lidar
Select <Add...>

i (\ Masks
|f:5 Watersheds
| 2[5 Definition
i @ Boundaries
[:L} Breaklines
(Fy Contours

i oev g | ol
€3 Drawi m e
O Edits Refresh
& Point

[#] Point Groups
<% Point Survey ...
L= Figure Survey...

5] ﬁ} Propesed Surface

r—rn

1_,) Feature Lines

Sites

@ Catchments
[ ﬁ'ﬂ Pipe Networks

I Pressure Networks

M1 - -
L 4 >

L
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Importing LIDAR into Civil 3D

Add DEM File Window ==

| =
Click on & icon to

navigate to your file

location and file type

Properties Value

El DEM file
C5 Code:
Description
Projection
Datumn
Use customn null elevation Mo
Mull elevation
B Current drawing
C5 Code: MDE3F

oK Cancel Help

25
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Importing LIDAR into Civil 3D

Navigate to the file
you want to import
as your DEM file.

® Make sure that you
& have the correct file
- type selected if you
‘B don’t see your file.

26
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Importing LIDAR into Civil 3D

- You will get an

DEM file name: -
| Ci\scratchVidartraining23Vidar trainging23. tif | _9 Ove rv I eW O t h e d a ta
DEM file information:
Data Element Value -
that you are about to
Estimated Point Total 167000
Coordinate System Type  State Plane
Zone -1 u
Horizontal Datum NA
S B : Import.
£ >
Properties Value
E DEM file
CS Code:
Description
Projection
Datum C u
Use custom null elevation Mo I I C k 0 K
Null elevation
E Curren it drawing
CS Code: MDE3F
Description MNADS3 Maryland State Plane Zone, US Foot
Projection LI
Datum MADE3

Gl | [ i

27
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Importing LIDAR into Civil 3D

Now you can <zoom to> your surface that you
created

[ Open Drawings
£ Drawing1
% Points

[#] Point Groups

€Y Proposed Surface
Alignments
J Feature Lines
Bl Sites
¥ Tumouts and Crossovers
7 Catchments
F Pipe Networks
T Pressure Networks
4 Bridges
M Coridors
£ Assemblies
4k intersections
A7 Survey
[E] View Frame Groups
£@ Data Shorteuts []
b Surfaces
= Alignments
I3 Pipe Networks
T8 pressure Networks
B Corridors
[ View Frame Groups
[ Drawing Templates

28
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Level of Detalil

Level of Detail

If you have a large area and your computer is
running slow, you can turn the Level of detail ON to

speed up the regen process

In the command line: type levelofdetail This will
turn it on and show less information the more you
are zoomed out

29
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Level of Detalil

Level of Detail
To turn it back off:
In the command line: type levelofdetailoff

Level of Detail Display >

| You are exiting Level of Detail display
© mode.

Without Level of Detail display mode, a surface with a
large amount of data will be displayed at a real level of
detail and it rnay decelerate display.

[l Do not show me this ressage again

30
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Simplify Surface
If you have a large amount of data you can use the
“Simplify Surface” to reduce the amount of points

Select the surface, contextual ribbon <Edit
Surface>, Select “Simplify Surface”

PERIT & 0 & § @ Jovwe e ppaeee

PEOOFPOOD IDD

- p—

.-

31



USDA

S
United States Department of Agriculture

Natural Resources Conservation Service

Simplify Surface

. Simplify Surface - Lidar

Simplify Surface Window -

Region Options

Choose the simplification method to apply to the surface.

() Edge Contraction

Select Point Removal | L
Select Region 1 =

Check Percentage (90%) and G

Maximum change in elevation
(0.10)

Back Next Apply Cancel Help

[+
c
Simplify Methods
Specify the regions within the surface to apply the simplfication Simpiify Methods
) Region Options Specify the point reduction options to affect the resulting number of points
Region Options Region Options

Reduction Options Reduction Options

(®) Use existing surface border b Reduction Options

Total points selected in region: 151275
(O Specify Window/Polygon:
= = Percentage of points to remove

ck in Drawing [ ] EX
2 (O Select objects: 3

Mid-ordinate distance Maximum change in elevation:
1.000 [0.100
Total points selected in region” 453642 Total paints removed:
Back Next Apply Cancel Help

Back Finish Apply Cancel Help
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Simplify Surface

Simplify Surface Window
Click Apply, then Finish

c

Simplify Methods
Specify the point reduction options to affect the resulting number of points.

Reqgion Options
Reduction Options

P Reduction Options
Total points selected in region: 151275

Percentage of points to remove:

0
Maximum change in elevation:
[0.100
Tatal points remove: d
Back Finish Apply Cancel

Help
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Showing LIDAR and Surveyed Surfaces

If you have a surveyed site and would like to
show contours outside of that area, you can now
“Clip” the surveyed area from your LIDAR
surface. Please keep in mind that the elevations
may not “match” to your surveyed data
elevations. The LIDAR contours are mainly used
to show the "Big Picture” of the design.

34
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Showing LiDAR and Surveyed Surfaces

35
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Showing LIDAR and Surveyed Surfaces

A& 001xD_A_Notat -~ EENERRYE A 001xD_Notatior - =g A 001xD_A_Notat ~ - Standard $ed A 001xD_Motatior «

Red line
Indicates
the
surveyed
area

36



USDA

]
United States Department of Agriculture

Natural Resources Conservation Service

Showing LIDAR and Surveyed Surfaces

You can clip out your surveyed surface as shown by
making a boundary and selecting “hide”

37
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Showing LiDAR and Surveyed Surfaces

= This shows

- the Surveyed
Surface
(Inside the

| Surface

! (Outside the
| red line)
displayed

' together
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Adjusting LIDAR Surface Elevation

To adjust your LIDAR elevations to match

your surveyed data you can “raise/lower”
the LIDAR rfa

Based on the
survey data,
we need to
“Lower” the
LiDAR surface
about 6ft to
match the
surveyed
elevations

39



USDA

]
United States Department of Agriculture

Natural Resources Conservation Service

Adjusting LIDAR Surface Elevation

Rl ESls @ ERERS| -~
" R A AR I 4 8

'T“}Hﬂil.:ﬂ_[g:i_fi'_"\i-"il'efra

Expand LiDar Surface

Expand <Definition>

Right click<Edits>
Select<Raise/Lower Surface>

Command :
* RAISELOWERSURFACE Amount to add to all elevations:

Type in the amount you
need to raise or lower in feet
(use “-" before the amount to
lower the elevations)

40
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Adjusting LIDAR Surface Elevation

Enter in -6
Then Enter

Command :
* RAISELOWERSURFACE Amount to add to all elevations:

-B

Now the LIDAR
elevations
match closer to
the surveyed
points
elevations

41
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Adjusting LIDAR Surface Elevation

Keep in mind that once you adjust the elevations
of the LIDAR data to “match” your surveyed data,
If you were to go out and complete a survey using
GPS, those elevation WILL NOT MATCH to your
adjusted elevations. You must “localize” the survey
so the elevations will adjust to your original
surveyed points.

42
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Things to Know

* |f you have a question — ASK!

 There are always multiple ways to do the same
thing — use the one(s) that work best for you

« Keep in mind the goal of what you are using
AutoCAD/Civil 3D for

« Use help sources

 This program can be as simple or as complicated
as you would like it to be

« Spend time using the program and, whenever
possible, with other people who use the program

43
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Questions?
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