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A. LiDAR Data Overview

LIDAR (Light Detection And Ranging) bare earth surface scans via aircraft have been acquired for
several coverage areas in Missouri. This data is available is various formats. This Users Guide focus on
using the data in an ESRI Grid raster format with ArcMap 9.2.

The LIiDAR data provides a GIS elevation model of the ground surface that can be useful for conservation
planning. LiDAR data also has some limited use for conservation practice application when it is field
verified at the site for accuracy. The LIDAR elevation model is an additional resource tool that must be
used within the limits of its accuracy and in conjunction with data collected in the field. The availability
of LiDAR data will not replace the need to gather on site data.

B. Folder Structure

The data and imagery are
available in several formats that
are stored on an external hard
drive with a file folder structure as
shown in Figure 1. The data is
located within the LIDAR_Data
folder.

In the LiDAR_Data folder are
County folder(s) with subfolders
containing the data. The data
subfolders will vary from county to
county depending on the data
formats available. (For example
Linn County only has
ESRI_Grid_be and LAS_all data
formats while Carroll County has
additional data formats.)

Figure 1: Folder Structure

- Address |23 GALIDAR_DatahLinn

Folders

= [ LiDAR_Data
+ ) Carroll
+ [0 Cass
+ ) Chariton
+ ) Lafayette
= I Linn
+ ) ESRI_Grid_be
= Las_all
I Support_Files

- Address |3 GALIDAR_DatayCarroll

Folders

= I LiDAR._Data
= I Carroll

[y ESRI_Preaklines

# () ESRI_Grid_be
=) Las_all
) LAS ke

# ) Crtho_Imagery
I Support_Files
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LiDAR Surface Data Formats:

Each county folder contains an MS-WORD file in the Support_Files folder named
Data Description - xxxx County.docx. Refer to this file to find information about the LIDAR data’s
format, datums, accuracy and classification.

1. ESRI_Grid_be folder (Usable in ArcMap and AutoCAD)
Bare earth ground surface in ESRI Grid format raster files.

2. ESRI_Breaklines folder (Usable in ArcMap and AutoCAD)
ESRI polyline shape file format containing hydro-enforced breaklines.

3. LAS be folder (Usable in MARS, ArcMap and AutoCAD)
LAS binary file format. Data are the bare earth returns only of the LIDAR point cloud and
breaklines converted to mass points with water surfaces removed.

4. LAS_all folder (Usable in MARS, ArcMap and AutoCAD)
LAS binary file format. Data are the bare earth and non-bare earth returns of the LIDAR point
cloud; refer the point classification to determine what surface the point represents.

5. Ortho_Ilmagery folder (Usable in MARS, ArcMap and AutoCAD)
Georeferenced aerial photography taken concurrently with the LIDAR acquisition, file formats
vary.

C. Finding the Right LiDAR Data File

LiDAR Data is stored in

individual files that have a Figure 2: ArcMap Index Project Location

rectangular coverage area or

tile. The size of these tiles Ed

varies by county. -0 LiD&R_Data A
--3 Carrall

Index shape files are available
to assist in locating the correct
tile(s) needed for a project area.

+-[_1 ESRI_Breaklines
+- 1 ESRI_Grid_be

These shapefiles are located in -0 LAS _all

the Shapefiles subfolder of the #- 0 LAS_be

Support_FiIes folder. ¥ D Or'qug_lmager':lr
, ; le the il - Support_Files

In Figure 2 for example the tile ol Shapefiles

index shapefile for Carroll
County’s tiles are Crnty24k_a_mo033.shp

Index_a_Carroll_Q and Index_a_Carroll_C.shp
Index_a_Carroll_qqQ. Index_a_Carroll_gg.shp

In the file name, the Q indicates plss_a_mo033.shp
the tile is of a Quadrangle and

the qgQ indicates that it is of a
quarter-quarter Quadrangle.

Use the Index shapefiles in conjunction with other geo referenced layers such as ortho aerial
photography, public land surveys, etc. or coordinate data to assist in locating the correct tile(s).

If coordinates of the study area are known then the Go to XY tool can be used @ |,z to find
the location. . xvm
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Technology Technical Note MO-3

o M The Identify tool on the ArcMap tool bar can be used to display the name of the desired tile
* once itis located graphically as demonstrated in Figure 3.

Figure 3: ArcMap Index Project

=|Untitled - ArcMap - Arclnfo

Eile Edit VWiew Insert Selection Tools Window Help

DB E & 8| &[5 <]

Editor = - |

=

4 & | | B N2 | 2D snalyst v

RENTT@E Ha kO S

- £F Layers
] Chty24k_a_rnolls
ol
] Index_a_Linn_ggQ
O

Identify fram: |® Indesx_a_Linn_ggQ ﬂ

=T Index_a_Lirn_gqQ) Location: | 1,548,695,235 14,534,654,018 Fest

4009362_5WD

Field | Walue |
FID 196

Shape  Pal
<'\:me 4009362 _SWD :

Identified 1 feature

The features within the Index shapefile can also be labeled to assist with locating the tile name as show in

the Figure 4.

Figure 4: Labeling Index Feature Names

= & Layers 4009362_SWB 4009362_SAA,
= Cnity24k_a_rmol15
— Generall Sourcel Se\ection] Display] Symbology] Fields 1 Definition Query  Labels IJoins&Relalesl
Jv Label features in this layer
Method: |Lahe| all the features the same way. ﬂ
€} B SHE CTREREE S All features will be labeled using the options specified.
Text Sting
Labe! Field: name j Expressian.
— Text Symbal
0] #ial ~|lz -
#eBbiyTz
.-n‘1|g| Symbol
Other Options Pre-defined Label Style
F0Y306_MWE FH09306_Mwa,
Placement Properties. Seale Range. Label Styles.

Layer. Properties EI[‘ZI 21

o9

oK Cancel ‘
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Quadrangle Tile Names

Some coverage tiles correspond to

standardized 7.5 minute
guadrangles. These tiles use a

naming convention that incorporates
the latitude, longitude, quadrangle
and quarter-quarter quadrangle grid

identification.

Files that have a coverage
area of a full quadrangle look
like this:

39093 _ES

/

Latitude

Longitude

Quadrangle

Files that have a coverage
area of a quarter-quarter
guadrangle look like this:

39093 Al NEB

Quarter-
Quarter
Quadrangle

Figure 5: Example File Names
Folders X Name
+ 4 DVDJCD-RW Drive (D:) A [)be39092a8swa
= % LiDAR Data (E:) |_)be39092adswb
) INDEX |_)be39092a8swe
# | 2) Misc_shape_Ffiles ‘_.Jb93909361nea
= (53 Missouri_fourcounty i be39093a1neb
# ) areal |_)be39093alnec
+ ) areaz |_)be39093a1ned
= ) area3 I)be39093a1 nwa
# ) be_esri_grids_ggquads [)be39093a1nwb
# ) be_esri_grids_quads (()be39093alnwe
() breaklines_qqquads |2)be39093a1nwd
) DTM_LAS I[L)be39093alsea
) Hillshade_ECW |[L)be39093alseb
) Imagery_ECW |Z)be39093alsec
) Imagery_Geotiffs |)be39093a1sed
) Imagery_MrSIDs IL)be39093alswa
) Las |_)be39093a1swc

Figure 6: Quadrangle Naming Legend

Quadrangle Name

39093_E8
40°00'00"
Quarter—Quarter
Quaodrangle Name
39083_A ?'_NES/—
:"J {f’. nwS [nwA
[ I
= e
=T }f nwC |nwl |\neC [neD
clce|c7|cs|cs|ce|cs / B |swA |seB [sen
r e
7 ,f’
B|\B8|B7|B&6|B5|64|B3|B2 // e swC |swD |seC |seD
4\ 48| a7\ 46| 45| Al a3 | a2 "ﬁ,/” T
39'00'00” [T ==
g 7 6 5 4 3 2 7

94'00°00"

93'00°00"

LONGITUDE

Quadrangle Naming Legend
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Alternate Tile Names

Figure 7: Example File Names
Some coverage tiles correspond to
standardized 7.5 minute
guadrangles, but are named using
abbreviations of the quadrangle : _
name. Figure 7 illustrates an (D adriangrid
example of this naming convention. [Daustingrid
Ihbeltongrid
|hereightongrid
Ichdaytongrid
[idrexelgrid

Mame

Figure 8: Example File Names
Other coverage tiles are arbitrary
and do not correspond to

standardized 7.5 minute Narme
quadrangles. These tiles use a tilel_utm
variety of naming conventions. The Iatile2_utm
example in Figure 8 shows a naming ICtiles_utm
convention where the tiles are Chtiled_utm
sequentially numbered tiles. Ctiles_utm
[Chtiled_utm

-5- April 20, 2010



Technology Technical Note MO-3
D. Adding and Displaying an ESRI Grid Raster

Add ESRI Grid raster files using ArcMap’s Add Data button to add the desired ESRI Grid + Ii
raster files to the project. The ESRI Grids are actually a series of files contained within a ~
common folder. Do not navigate beyond the folder name when adding the ESRI Grids. k

@

File Edit Wiew Insert Selection Tools Window Help
DEPgE « B &+ 1286 ~| 8 &
Editor ~ M | =l *

Using the Add Data
dialogue box, set the

-] £F Layers Look in: box the correct
- O cnty24k_a_mn folder.
(|
- O Index_Linn_guad

=
Add Data

Laok in: |C| ESRI_Grid_be

Next, select the desired
ESRI Grid folder

Name

{# 2o092-f7

] z0092-f3 aster Dataset

] zo09z-g7 Raster Dataset Then, click the Add button.
d

Raster Dataset

] zo092-h7 Raster Dataset
f# 20092-ha Raster Dataset
] 20093-f1 Raster Dataset
{## 2o093-f2 Raster Dataset
] 30093-f3 Raster Dataset
] 20m93-n1 Raster Nataset
Mame: | 2909298 Add

Shaw of type: |Datasets and Layers [l ﬂ Cancel
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The ESRI Grid will be added and displayed with a grey scale color ramp that is keyed to elevations.
The color ramp can be changed by double clicking on the color ramp legend associated with the ESRI
Grid. This action will open a Select Color Ramp dialogue box from which a new color ramp can be
picked.

B -

Eile Edit Wiew Insert Selection Toolk Window Help

W= = = B & [1z2mes - & 1| N2 || 30 analyst v | Layer [ 30092-n8 ~]
Edtor = M | | QAN @EDED R OM YL P @A

= £ Layers
= O crty24k_a_rmo
o
= O Index_Linn_quad
O
= 39092-g8
Walue
High : 266.806

With the color ramp in the example below, the highest elevations are displayed in green and the lowest
are grey in color with red and yellow being in between.
= Untitled - ArcMap - Arcinfo
Eile Edit Yiew Insert Selection Tools YWindow Help
== = @ & |frzsme ] 4| & [ ] B|w| oanayst~ | Leer [H 3000208 ke 2
Editar = - [createtiowFeatre =] QAN TOED T I ROM Y S P @A

= £F Layers

= O cnty24k_a_mo
o

= O Index_Linn_quad
O

= ¥ 39092-g8

Value

.H\gh 1 288,808

M Low : 215.76
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The raster display can be further customized by changing the Symbology to classify the color ramp

according to a variety of methods. For example the color ramp can be set to correspond to an equally
spaced elevation interval. The example below will classify the color ramp on even 1 meter intervals for
areas with a ground surface between 225 and 245 meters:

Begin by displaying the
Layer Properties
dialogue box for the ESRI
Grid Raster and select

ied

the Symbology tab. tret-:hd

Layer Properties

General] Source] E:-:tenl] Display  Symbology ] Fieldz ] Jainz & Relates

Fields

Draw raster grouping ¥alues into classes

Impart...
Classification

Walue: |

J Matural Breaks (Jenks)

Marmalization: |

J Classes: 22w || Classify...

Color Ramp:

I .

Symbol | Range

| Labwel | -

[ 2157599945 - 221.489093
] 221489093 - 2240671573

B 24.0671573 - 226.6452616
I 226 6452516 - 229.5098308

[ 229.5098308 - 232.6608349

[ |zazee0aa49 - 2356118391
FARATIRAO - P3R.9APR4R

[ Show dass breaks using cell values

2157599945 - 221.489093 E
2214890931 - 2240671873 n
2240671874 - 2206452816
2266452817 - 229,5098308
2295098309 - 2326605349
232 BE0835 - 2355118391

FRRRTIRROY - 23R, 9A7R457

Display MoData as

-

[ Use hillshade effect
0K | Cancel | Apply |
. . on
Next click the CIaSSIfy button Classification Classification Statistics
to open the Classification Method:  |Natural Breaks (Jenks) =l Count: 148662335
i i Minimum 215.7599945
dlalogu_e box. Then click the a5 fiimu: 2is.Ts0904s
Exclusion button. G Sum: 37,513,188,220
Mean: 252.3382097
Exclusion ... | Sampling ... | Standard Deviation: 15.62904025
Set the Excluded values to
0-224; 246-1000 in order to colmns: [100= -
exclude these values from the Vahie | Legend | ook values %
classification range. 4000000 2343705645
Excluded values: |0-224:246-1000 246.4106712
. . 257.5624132
Click OK to close the dialogue 266.7541552
3000000 Enter_ yalu_es andsor ranges ta n_axclude from the 358 AO5999E
box and return to the classification separated by semicolons. For '
s . . le, 1367 85-121
Classification dialogue box Fanpe
20000004
10000004 0K | Carcel toply |
<[] )
g oK
21575949945 234.02l1 44958 252.28l299?1 2?0.54|44984 288.805999: 4
] Cancel
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Now select the

Defined Interval
method of classification
and set the Interval
Size to 1.

This action will reset
the Break Values to
every meter in the
elevation range of 225
to 245

Click OK to accept
these changes in the
classification of the
color ramp.

Classification
Classification Classification Statistics
Method: M - Court; 45974961
. Mimirnurn: 2240671873
Classes! Interval Size: 1 Masirm: 2458377614
Data Exchusion Sum: 10,851,614,270
Mean: 236.0331369
Exclusion ... | Sampling ... | Standard Desviation: 6. 225397646
Columns: 100 =2 [ Show Skd, De. [ Show Mean
Ereak Yalues o
0000000 oy e ooy Sy ey O 07 L3 GO b 00 S | O 0 T L G [225 |~
[ RN e N o R e e s e ] e e e A e B B B M A B B B Ea
227
800000+ 228
229
230
GOo0000—+ 231
232
233 L3
400000+ 234
235
236
200000 237
235
733 9
2240671873 2794098308 2348524743 24038951178 245837761
r Cancel

The map will now display the ESRI Grid with a color change every meter and the areas lower than
elevation 225 or higher than 245 will not be displayed with any color as shown below:

-1 £F Layers

<MALLUE>

[1224,0671873 - 225
[ 225.0000001 - 226
W 226.0000001 - 227
N 227.0000001 - 228
[ 228.0000001 - 229
[[1229,0000001 - 230
[1230.0000001 - 231
[1231.0000001 - 232
[[1232.0000001 - 233
[ 233.0000001 - 234
[12324,0000001 - 235
[[1235.0000001 - 235
[1236.0000001 - 237
[ 257.0000001 - 238
I 2358.0000001 - 239
I 229.0000001 - 240
N 240.0000001 - 241
N 241.0000001 - 242
M 242.0000001 - 243
B 243.0000001 - 244
I 244.0000001 - 245
I 245.0000001 - 2456
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E. Loading 3D Analyst

The 3D Analyst extension is used to make contours and hillshades as well as complete other tasks. If
the extension’s toolbar is not already available and active in ArcMap, follow the steps below:

First, add the 3D Analyst tool bar by selecting View, Toolbars » then check 3D Analyst on the list.

®_ Untitled - ArcMap - ArcEditor

File Edit |view Insert Selection Tools ‘Window Help

N = @ Dataview | J LE& 'i!
Layaut Yiew

Editor J

Zoaom Data 3
30 Anal |
Tl Zoom Layout »
Bookmarks [ 3
=

Toolbars

v Status Bar

Now, activate the extension by selecting Tools, Extensions... and checking the 3D Analyst box on the
list. 3D Analyst will now be ready to use.

Selection |Tools Wwindow Help

- Graphs L Select the extenszions pou want to Luze.
Reports [ 3
[ ArcPad Data Manager
G di
= =acednd s [0 AmcScan
£+ Add XY Data... Geostatiztical dnalyst
7 Add Rouke Events... LI Maples
i - O Metwork Analyst
g ArcCatalog O Publizher
_ _ [0 Schematics
Cnline Services 3 S patial Analyst
% My Places...
Macros 3
Customize. ..
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F. Setting 3D Analyst Options

Select Options on the 3D Analyst drop down box menu.

Laper: @ bes

30 Analyst *
-
Create/Madify TIN 3
Interpolate to Rasker W
Surface Analysis .4
Reclassify. .. [ Ana
30 Analyst %
Convert 3
i

———‘—‘_————

Several Options can be set. The
Extent tab allows you to set the
rectangular area to be analyzed (Top to
Bottom and Left to Right).

3D Analysis extent options:
Same as Display will only analyze that

area which is currently viewable in the
ArcMap display window.

Intersection of Inputs allows definition of
the extents to be the common areas
between multiple inputs.

Options

General Extent l Cell Sizel

|Same az Layer "™ FT_EDrﬂ @| ‘
Same as Dizplay

Analysiz extent:

Taop: Intersection of Inputs
Union af [nputs
A Specified Below
Same az Laver "1FT_Contr"
Left 451239.9)5ame az Layer "Drainage Area”

Same as Laver "be3309305"
Same as Layer "'be3309304"

Bottonm: 433933273

|<Nnne>

clf”

Shap extent to:

Union of Inputs allows definition of the

x|

Cancel |

extents to be all of the area defined by
multiple inputs combined.

As Specified Below will use the values you manually input for Top, Bottom, Left and Right.

Same as Layer will use the extents of the selected layer.

-11-

April 20, 2010



Technology Technical Note MO-3

The Cell Size tab allows the setting of the size of the raster cell that will be used to generate the surface
analysis. The cell size will determine the density of the elevation points that represent the surface. A
larger cell size will result in smoother contours; however, definition of surface features will be lost as the

cell size increases.
Cell Size Options:
Maximum of Inputs will use

the maximum cell size of the
input layer.

Minimum of Inputs will use
the minimum cell size of the
input layer.

Note: Because all of the
cells are the same size
within a raster file, choosing
either of the two options
above will result in the same
cell size if only one input
layer is being used.

As specified Below allows
the manual input of the cell
size.

Same as Layer sets the cell
size to match that of the

selected layer.

30 Analyst

Options

General] Extent Cell Size ]

Analysiz cell zize:

|Ma:-:imum of Inputz

b airum of Inputs

Kinirium of [hputs

Az Specified Below

Same az Layer "'be3309365"

Same az Laper 'bed!

o ]

Cancel

April 20, 2010
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G. Making Contours (Surface Analysis)

Contours can be generated from any of the ESRI Grid raster files using ArcMap’s +
3D Analyst. Use the Add Data button to add the desired ESRI Grid raster file(s) to the bl
project. See Section D. Adding and Displaying an ESRI Grid Raster. K

First, select Options on the 3D Analyst drop down box menu and set
options as explained in Section E. Setting 3D Analyst Options.

3D analyst « | Laper @ bes

-
Create/Madify TIN 3
Interpolate to Rasker W
Surface Analysis .4
Reclassify. ..
Convert 3
a7

After setting the Options, the contours are made using the tools available on the 3D Analyst tool bar.

Use the pull down box to select the correct ESRI Grid raster folder (Target Layer) from which to make the
contours.

30 Analyst ¥ | Laver [49 he3909304 > B e LB S Rl

4 be30093h4

Next, select Surface Analysis » Contour on the 3D Analyst drop down box menu.

30 Anakest | Laver (49 be3o09sbs \ -

CreateModify TIN 4

Reclassify. .. Slope. ..

Interpolate to Rasker W

Converk b dspeck, ..
Hillshade. ..
Opkions. ..
Yiewshed, .,

13- April 20, 2010
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Prepare to make the contours by setting the variables on the Contour dialogue box.

Input surface: Using the pull
down menu box set the Input

surface to the correct ESRI
Grid raster file. The surface
elevations from this file will
be used to generate the
contours.

¢

30 Analyst

Contour interval: This will
determine the spacing
interval between the
contours. This will be in the
same units as the elevations
in the raster file if the Z factor
is set to “1".

Base contour: The base
contour is the first contour
that is generated. The
remaining contours will be
spaced above and below the
base contour at the contour
interval. (For example using
a base contour of “0.5” will

/

Input surface;

1]
~ =
Zmin: 655,216549  Zmax: 902.5

1
1]
3.26083333

Cukput information based on inpuk contour definition

be39093b5

L

Contour definition

Input height range:
Contour interval:
Ease conbaur:

Z Factor:

Minirmurn conkour: 656

Maximurn cankaur 0z

Total number of conkour walues: 247

c:kempl1FT_Contr.shp

=

Cancel ‘

Qutput Features:

Ok ‘

generate contours at 700.5, 701.5,
702.5 and so on. Using a base contour
of “0” will generate contours at 700, 701,
702, and so on.)

Z Factor: The Z Factor is a number by which all of the raster cell elevation data will be multiplied. Using
a Z factor of “ 3.28083333"” will convert the contour lines from metric meters to U.S. Survey feet if the
raster cell elevations are in meters, which is the case with this LIDAR data.

Output features: The contours will be saved in an ESRI polyline shape file, the path and name of which is

set at this menu location.

In the example,

3D Analyst
the contours BEE

generated will 3D Analyst ¥

Layer: |‘@' be39093bs

be based upon
elevations
found in the
be39093b5
raster file, the
contour interval
will be 1 foot
and the
contours will be
to the even
foot. The
contours will be
saved in an
ESRI shape file
named
1FT_Contr.shp
in the C:\temp\
folder.

| .';f,_-
g9

il

e
-r:-__-.‘-.‘.-.—-._ o

i
i

April 20, 2010
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It is possible to generate a Contour
shape file containing a single

contour.
Input surface: be3o093e2 LI ﬁl

To make a shapefile with a
single contour line set the

— Conkour definition

Base contour value to the Input height range: Z min: 633.463305  Zmax: 794.6
desired elevation for the
contour line. Eamlm il I 10000

Also set the Contour interval
to a value that is larger than
the difference between the 7 Factar: 3, 28083533
Zmin and Zmax values so

only the base contour will be

Base contour: 05

[

generated. — Cwkpuk information based on input contour definition
Mimirnurn conbour: F05
Mazxirmur contaur: F05
Total number of contour values: 1
Oukput features: | ciibemplctour705 shp Ei.-"'l

| Ok I Cancel |

In this example a contour line at elevation 705 has been generated and saved in a shapefile named
ctour705.

= £F Layers
= M ctour?0s
-1
Dé_a_Fri0_410
= O be32093e2
Yalue
M High : 242,214

Il Lowe © 193,08
= Hillshade of be390932
Walue
High : 253

Lowe : O

15. April 20, 2010
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H. Making Hillshades (Surface Analysis)

using ArcMap’s 3D Analyst. Use the Add Data button to add the desired ESRI Grid raster

Hillshade renderings of a surface can be generated from any of the ESRI Grid raster files +
file(s) to the project. See Section D. Adding and Displaying an ESRI Grid Raster. K

First, select Options on the 3D Analyst drop down box menu and set
options as explained in Section F. Setting 3D Analyst Options.

3D analyst « | Laper @ bes

-
Create/Madify TIN 3
Interpolate to Rasker W
Surface Analysis .4
Reclassify. ..
Convert 3
a7

After setting the Options, the hillshade is made using the tools available on the 3D Analyst tool bar. Use
the pull down box to select the correct ESRI Grid raster folder (Target Layer) from which to make the
hillshade.

3D Analyst
3D Analyst v | Layer: [ 30002-g8 TRy L2 E R @

CreateModify TIN 3
Interpolate o Raster b

Yiewshed..,
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Prepare to make the hillshade rendering by setting the variables on the Hillshade dialogue box.

Input surface: Using the pull
down menu box set the Input

surface to the correct ESRI Grid
raster file. The surface elevations
from this file will be used to
generate the hillshade.

3D Analyst

Hillshade

Azimuth: The angular direction of Input surface: IS‘BD‘BE-QB LI ﬁl
the illumination source. The

default of 315 is usually O.K. to Azirmuth: 315

use.

Altitude: | 45
Altitude: The angle of the

illumination source above the [~ Model shadows
horizon. The default of 45 is

usually O.K. to use. 7 Factar: I 1
Leave Model shadows Qutput cell size: I 1

unchecked.

Ckpuk Fasker: I =Temporary = =
Z factor: Leave the Z factor set to

1 unless the x,y units are different ok |
from the z units. The units for the

NRCS supplied ESRI Grids
should be the same.

Cancel

Output cell size: Defaults to the same cell size as the Input Surface.

Output raster: The default is <Temporary>. Enter a path and file name if saving a permanent file is
desired.

In the example, the hillshade generated will be based upon elevations found in the be39092-g8 raster file,
with an illumination source from the NW at 45 degrees above the horizon. The hillshade will be a
temporary raster that will not be saved upon exit from ArcMap.

[BA-TF A0 o

= £F Layers
=l Hillshade of 39092-g8
Yalue
High @ 254

Low ;0
= O 39092-g8
Walue

Jj o 220,005 - prge :
- ‘ % b st o

B Lowe 1 215,78
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The display properties of the Hillshade can be modified by right i : =
clicking on the Hillshade name, then selecting the Properties item = £ Layers

from the pop up menu. G|

Walue Copy
High: 254 % Remove

Open Attribute Table

Low : 0 )
= O 29092-g8 Joins and Relates »
Walue <& Zoom To Layer

. High : 2868.80i € 700 To Wake Yisibl

|| 48 Zoom To Raster Resolution
B Low @ 215,76
Wisible Scale Range »

Data »

Save As Layer File...

Layer Properties

Ganerall Sourcel Extentl Digplay  Spmbology |Fie|ds I Jaing & Relates

Shiow:
Unique Yalues | Draw raster stretching values along a color ramp Impaort. .. |
Classified

Color Value  Label

25t [High : 254

a ILow i)
coorrare: | Sl
I Display Background Yalue: I o as |'| D
I Use hillshade effect 7 I 1 Display MoData as |-|

Strekch

| *

Histograms... | Select the Symbology tab and change
I Invert the Stretch Type: to Standard
) Deviations with n: of 2. This setting
generally results in a Hillshape image
ok | Cancel ssk || that provides good elevation relief.

Type:

F= i el e =

12

= £F Layers

High : 254

Low : O
= O 33092-g8
Yalue
. High : 288.806

B Low @ 215,76
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l. Making Slope Rasters (Surface Analysis)

A land slope raster can be generated from any of the ESRI Grid raster files using \"? li
ArcMap’s 3D Analyst. Use the Add Data button to add the desired ESRI Grid raster file(s)

to the project. See Section D. Adding and Displaying an ESRI Grid Raster. K

The follow procedure is written assuming that the ESRI Grid raster files have a common
unit of measure for x, y and z (i.e. all meters or all feet). T

First, select Options on the 3D Analyst drop down box menu and set
options as explained in Section F. Setting 3D Analyst Options.

3D analyst « | Laper @ bes

-
Create/Madify TIN 3
Interpolate to Rasker W
Surface Analysis .4
Reclassify. ..
Convert 3
a7

After setting the Options, the slope raster is made using the tools available on the 3D Analyst tool bar.
Use the pull down box to select the correct ESRI Grid raster folder (Target Layer) from which to make the
slope raster.

3D Analyst
3D Analyst v | Layer: [ 30002-g8 TRy L2 E R @

Next, select Surface Analysis » Slope on the 3D Analyst drop down box menu.

\

3D Analyst | Laver: |49 he30095e2 >

( CreateModify TIM » P arcPad Data M.
Interpolate to Raster  »

Surface Analysis —— |
Reclassify. ..
Convert » Aspect,.,
Hillshade. ..
Dptions...
= Yiewshed...
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Prepare to make the slope raster by setting the variables on the Slope dialogue box.

a0 Analyst » | Laver (4P he30093e2 > =

Input surface: Using the pull down
menu box set the Input surface to the
correct ESRI Grid raster file. The
surface elevations from this file will be
used to generate the slope raster. Input surface: |h33909332 j E

Output measurement: Select the Oukbpuk measurement: " Degree {* Percent
desired units for the slope output.

Normally Percent is selected. Z factar: 1
Z factor: Leave the Z factor setto 1 Cukput cell size: 1

unless the x,y units are different from
the z units. The units for the NRCS Output raster: |c:'|,Li-:Iar Data\Slope_e? =
supplied ESRI Grids should be the

same. K | Cancel |

Output cell size: Defaults to the same
cell size as the Input Surface.

Output raster: The default is <Temporary>. Enter a path and file name if saving a permanent file is
desired.

In the example, the slope raster generated will be based upon elevations found in the be39092-g8 raster
file. The slope raster is a permanent file named Slope_e2. ArcMap has applied a symbology
classification using natural breaks it found in the range of slope values contained in the raster. It is often
desirable to change the Classification method on the Symbology tab opening the Layer Properties
(right click on the raster name to open

the Layer Properties dialogue box).

~ aver Prope 2

- £ Layers
=
ALUES
B0 - 2.395521695 Classified m
Stretched
[ 2,2335521696 - 5,3899238 Figlds Classification
5. 389023515 - 10,150067 el Natural Breaks (Jenks)
[]10.128096721 - 16.768651 o
[ 16. 76865168 - 24.554097 Hormalization: ||| csses: o x| Classy...
[124.53409738 - 34,136124 H
34, 13618416 - 46.113792 Cafi R [ . |
B 46.11379264 - 65876846 Symbal | Range [ Label [ 2
I £5.87684662 - 152.71450 o - 2 o552 1695 0-2.395521695
= O be39093e2 2395521695 - 5,389923514  2,395521696 - 5,389923814
value 5389023814 - 10,1809672  5,380923815 - 10,1809672
B High : 242.214 10,1609672 - 16, 76865167 10.18096721 - 16, 76E65157 L3
16, 76865167 - 2455409737 16.76865188 - 24,55409737
24,55409737 - 3413618415 24.55409738 - 34,13618415
Lowy ;193,08 ‘ —
= T 24 13018415 - 4811379763 341301416 - 4611379763 4
[ Show dlass breaks using cell values Display MoData as -
[ Use hillshade effect
Ok | Cancel | |
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For example, change the number of classes to 6, set the Method to Manual and then edit the Break
Values by entering 2, 5, 9, 14 and 20.
then click OK

g at1o
— Classification 4 — Classification Statistics
method:  [Manual] % | Court: 1693965
Tinirum: a
Classes: [ Y -] Masdmum: 152, 7145081
~Data Exdlusion Sum: 5,951,926.975
Mean: 351360652
Exclusion ... | Sampling ... | Standard Deviation: 4, 749579447
Calumns; 100 [ show Std. Dev. [ show Mean
v
g & Break Yalues ﬂ
800000 , 5 2 z
B i r~ 5
g @ 5
14
500000 >
152, 7145081
400000+
200000-H
i| il ] i|
a T | | K
0 3817862701 TE.35725403 114535881 1682.714508

I snap breaks to data values

49751 Elements in Class

Cancel |

The resulting classification for the example will appear a shown below:

a

| %

= £F Layers
slope_e2
<MALLE>
mo-2
[ 2.000000001 - 5
[]15.000000001 -9
[19.000000001 - 14
I 14.00000001 - 20

= O be3g0gzez
Walle
.High D 242,214

i Low ¢ 193,08

I 20.00000001 - 152.71450

-21-
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J. Calculating the Mean Slope of an Area

Several statistics can be computed from a slope raster including calculating the mean of the slope values
within an area such as a drainage area as in the following example:

| A4 A | O

E]

=1 £F Layers
= M ctours4
=] DA _a_Fyi0_410
al
= M slope_e2
“MALUE=
mo-z
[ 2.000000001 - 5
[15.000000001 - 9
[19.000000001 - 14
[ 14.00000001 - 20
[ 20.00000001 - 152.71450
= be39093e2
Walue
.High L 242,214

il Low © 193,08
|x
Once the area has been defined with a shapefile use @ ArcToolbox b |
the Zonal Statistics tool that is one of the Spatial =+ & 30 Analyst Tools
Analyst Tools within ArcToolbox a &nalysis Tools

=& Spatial Analyst Tools

- & Conditional

- & Density

A\ EI% Zonal

N\ g Tabulate Area

N\ #* Zonal Fill

A Zonal Geometry

@ Zonal Geometry as Table

o }" fonal ¢ —

. #* 7onal Statistics as Tahle
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Input raster or feature zone
data: Using the pull down
menu box set the Input
feature to the correct file.
This will define the
boundary of the area to be
analyzed.

Zone field: Select the
desired field. Normally just
use the default value.

Input value raster: Using
the pull down menu box
select the slope raster.

Output cell size: Defaults to
the same cell size as the

Input Surface.

Output raster: Enter a path
and file name for the output
raster where the results will
be stored.

* Zonal Statistics

| -~

Input raster or feature zone data

|Da_a_Fy10_410 > &
Zone field

4 =l
Input value rasker

|slope_e;2 ﬂ =
Qukput raster

| CeiLidar DataiMeansiope D =

Statiskics type (optional)

VEAR |

[v lgrore MoData in calculations

QK Cancel Ervironments... | <4 Hide Help ‘

Statistics type: For this example select MEAN from the pull down list.

The results of the example can be found in the ZonalST_DA output raster. All of the raster cells will
contain the same value and that value is the Mean Slope for the area. In this example the Mean Slope

is 3.2%.

Low : 323251
= slope_e2
<WALUE>
mo-2
[ 2.000000001 - 5
[]5.000000001 - 9
[12.000000001 - 14
[ 14.00000001 - 20
[ 20.00000001 - 15271450
= M be39093s2
Value
P High : 242.214

bl Lowr : 193.08
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K. Extracting a Profile

A profile can be extracted from an ESRI Grid file using the profile tools in 3D Analyst.

3D Analyst > Caver: [ be39093a6

Next, draw an alignment by selecting the Interpolate Line button from the _
3D Analyst tool bar. : F £ | s | R

|Interpolate Line

Once the Interpolate Line tool is activated use the mouse pointer
and a left click to establish points on the profile alignment. Double
click to end the profile alignment.

Ii [ Now that the profile alignment has been drawn, the profile graph can be
created by selecting the Create Profile Graph button from the
3D Analyst tool bar.

Create Profile Graph

The profile graph elevations will be in
the same units as the ESRI Grid file. Profile Graph Title
The distances will be in the units of
the coordinate system currently set
for the Data Frame properties. In
this example the units are both
meters.

Profile Graph Title

The graph will be plotted in the same
order that the line was drawn
(Distance zero, 0, will be the first
point drawn.).

2385 W
T T T T T T
1] 20 an 100 120 140

Frofife Graph Subtitie
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Right clicking while
hoye”ng the mouse Profile Graph Title
pointer over the graph
activates a pop-up menu Grade Stabilization Structure No 1
that allows for
customizing of the
graphs appearance as
well as exporting and
printing of the profile.

Identify. ..
Print...

Duplicate

Copy as Graphic
Add ko Lawouk
Refresh

Save...
Export...

Advanced Properties. ..

Properties...

Centerling Profile

L. Merging ESRI Grid Files (Raster Mosaic)

In the example below, two ESRI_Grid rasters have been added to an ArcMap project. Both rasters are
using the same color ramp to display the elevation range; however, a seam is created at the boundary of
the two rasters. If the two rasters were merged into one then this boundary would be eliminated.

=

=5
=] 29002-ha
Yalue

. High : 304,159

B Lawr © 22065
= M 39092-g8
Walue
. High : 288.806

W Low : 215,76
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When a project area spans more than the

coverage of a single ESRI Grid File it is *
helpful to merge the individual grid files into a &% ArcToolbox ~
single file. ESRI Grid Files can be merged +-i&9 30 Analyst Tools

using the Mosaic to New Raster tool that is + @ Analysis Tools

one of the Data Management Tools within

ArcToolbox + &P ArcPad Toals

+- & Cartography Toals
\ +- &9 Corwersion Toaols

+ & Coverage Tools
\ - &P Data Management Taoals

+-8 Projections and Transformations
- % F.aster

B

Select the ESRI_Grid raster files that ** Mosaic To New Raster
you want to mosaic. ~
\ Input Rasters
>

If the rasters have already been I |
added to the ArcMap project then use = 3905216
the drop down list to select them. £ 39092-08

If the rasters have not been added to
the project then use the browse

=
button

to locate and select the raster files.

le [+ [ [+ [w

Qukput Laocation

Select an output location folder where —f—— |

&

the new raster will be stored. Raster dataset name with extension
/V |Mosaic_h8_g3
Type in a name for the new raster. — | Coordinate system For the raster {aptional)

|
Select 32_BIT_FLOAT for the Pixel ~

Pixel type {optional)
type ~ [32_E17_FLOAT =l

Cellsize {optional)

Mumber of bands

MMosaic Method {optional)

[LasT =l
IMosaic Colormap Mode {optionaly
Click OK to make the new raster. ——| |FIRST K o [
ak Cancel Environments. .. | << Hide Help |
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For the example, the boundary has been eliminated in the new mosaic raster.

[ - |

0o
123
=l £F Layers
=] mosaic_hS_gs e
Walue
l High : 304.159
=1
B Low : 21576
= ¥ 39092-h3
Value
. High : 204,159
-
B Lovws : 229066
= ¥ 33092-g3
Walue
l High : 288,806
-
B Low : 21576

M. Clipping ESRI Grid Files (Raster Clip)

For some projects it may be advantageous for reasons of processing time or storage space to clip out the
study area of the ESRI_Grid raster. In the example below the Drainage Area polygon shape file will
define the extents of the area to be clipped from the ESRI_Grid raster named 39092-g8.

[RZ R G SR AE R R IR e

1

- £F Layers
= Drainage_Area
= |
= F9092-g2
Yale
P High : 288,806

|
I Lowe 1 215,76
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A portion of an ESRI Grid File can be
clipped into a new ESRI_Grid raster
file using the Clip tool that is one of
the Data Management Tools within
ArcToolbox

Select the ESRI_Grid

&% ArcToolbox

+- &9 30 snalyst Tools

& 2nalysis Toals

&P ArcPad Toals

& Cartography Tools

& Conwersion Toals

& Coverage Toals

&P Data Management Toals

+

+

+

+

+

+-8 Projections and Transformations
- % F.aster

orposite Bands

raster file that will be ) Help
clipped > = Output Raster
: P |20002-g2 > =
Dataset
Qutput Extent {optional)
h I |C:1Lidar DatalDrainage_srea.shp g The output raster dataset.
The rectangular
g : Rectangle When storing the raster
extents of the clip can ¥ Maseimum Yataset I & e format you
be set by either / 4401967.517575 need to specify the file
. o extension: .img for an
selecting an existing . Wi ERDAS IMAGINE file, tif
) . for TIFF tensi
shape file from WhICh 503610.308117 5044718589040 fE: G,:“[i_m o EdEEan
the extent coordinates -

1 i When storing a raster
WI” be taken or the | 4401320,428096 Clear dataset in a geodatabase,
coordinates can be no file extension should be
entered manua”y. OutpuUt Raster Dataset added to the name of the

/ /' |C:1Lidar DatalClip_39092-g8 Lz?;esre??tiizlti ;: ;aSIer
. geodatabase can be
Enter a path and file Sompressed: you can
name for the new oK | Cancel Erwironmerits. . | << Hide Help | specify a compression
C“pped raster = type within the Raster

Click OK to make the new raster. /

April 20, 2010
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For the example, the extents of the new ESRI_Grid raster named Clip _39032-g8 match those of the

Drainage Area shape file.

B -1 = w0 o|

125

= £F Layers
B Crainage_srea
=]
= ¥ Clip_39002-93
Walue
. Il-ligh 260,436
i Low : 226.852
= O 39092-g8
Yalue
M High : 288.806

| |
. Low ;215,76

N. Clipping ESRI Grid Files (Extract by Mask)

An alternative to clipping an ESRI Grid raster using Raster Clip is to use Extract by Mask. Using
Extract by mask will clip the raster to a polygon instead of the polygon’s extents.

Use the Extract by Mask, which is one
of the Spatial Analyst Tools within
ArcToolbox

2% ArcToolbo

ﬁ 30 Analyst Tools
=& Analysis Tools

Ela Spatial Analyst Tools
= & Conditional

% Density

% Distance

EI% Extraction

- Exract by Attributes

-20-
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Input raster: Using the " Extract by Mask

pull down menu box set

the Input feature to the ey

]tc:"c;r.rect ESRI_Grid raster [be009302 = ﬂ
Input raster or Feature mask data

Input raster or feature [Da_a_Fyi0_410 | ﬂ

mask data: Using the

pull down menu box QuEpuE raster

select the shapefile that | CilLidar Data|Extract_e2

will be used as the

boundary for the

extraction. ak. | Cancel | Erwvironiments. . | <¢ Hide Help |

Output raster: Enter a path and file name for the output raster where the results will be stored.

Click OK to make the new raster.

For the example, the border of the new ESRI_Grid raster named Extract_e2 match those of the
DA_a_FY10_410 polygon shape file.

£}

= £F Layers
= & Da_a_Fy10_410
a
= Extract_e2
Yalue
P High : 228.424
gl
.LDW 1 212,337
= O be33093e2
Yalue
.H\gh 1242.214

b Lowe © 193,08
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O. Converting an ESRI Grid Raster from Meters to Feet

The projection and units of the original LIDAR ESRI_Grid Raster
files are not to be changed; however, it may be useful to change
how ArcMap displays the x,y projection and units of those files.

To change the x,y projection of ArcMap’s display select View,
Toolbars » then click Data Frame Properties. (This action
does not actually change the projection of the ESRI_Grid raster
file, but only how it is displayed in the current ArcMap
secession.)

Data Frame Properties

Annotation Groups I Extent Rectangles ] Frame ] Size and Pogition I
General ] Data Frame  Coordinate System ] Hurination ] Grids ] MapEache]

Zurrent coordinake syskem:

MAD_1983_UTM_Zone_15M_S_FEET Clear |
Prajection: Transwerse_Mercakor
False_Easting: 1640416, 666667
False_Morthing: 0000000
Central_Meridian: -93.000000
Scale_Factor: 0,999a00
Latitude_OFf_Origin: 0,000000
Linear Unit: Foot_LIS

GCS_Maorth_American_1983
Datumn: D_Morth_American_1983

Transformations. .. |
Select a coordinate system:
—1-L3] Favorites Modify. .. |
bl raD_196%_UTM_Zone 15M_LIS_FEET

+-{_] Predefined T— |

+ D Lavers

3 =cuskomz

Mew -

Remove From Favorites |

ar. | Cancel |

= Untitled - ArcMap - Arcinfo

File Edit View Insert Selection Tools Wi

O = [ @ Data View
Layout Wi

Editor =
Zoom Data 3
Zoam Layout 14
Bookmarks 3
- & E Toolbars »
-

| v Status Bar
= Cverflow Annotation

m Scrollbars

= O
Data Frame Properties...

Under the Coordinate System tab,
select a coordinate system that is in US
Feet. If not already available then
rename and modify an existing system
as shown on the next page.

-31-
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Projected Coordinate System Prop... @E|

General l
Rename the coordinate system by adding Mame:
“ US_FEET" to the end of the original name. e
Projection
DO NOT MAKE CHANGES TO THE Name: |T
: ranzverse_Mercator j
ORIGINAL COORDINATE SYSTEM unless
it has been renamed!! [ —— | walue | -~
Falze_Easting 164041 6 BEGEEEEE T 00000000
Falze_Porthing 0.000000000000000000
Central_Meridian -03.000000000000000000
Select Foot US for the Linear Unit Scale_Factar 0.899600000000000040
_ \ Latitude_Cf_Crigin 0.000000000000000000 "
Linear
Marme: Faot_US |
Meters per unit: |D.3n4anusuasm 219
Geographic Coordinate System
Mame: GCS_Moaorth_American_1983 ~ Select...
. : Angular nit: Degree [0.01 7453292519594 3295]
Click OK to make the new coordinate Prime Meridian. Greenwich (0.00000000000000
system. Daturn: D_Marth_Amencan_1383 MHew. .
Spheroid: GRS_1980
L
> td adify...

Select a coordinate system: N )

4[] Favorites Modiy.., | The modified coordinate system
+ (2 Predefined can_be _saved for_future use t_)y
{1 Layers Import... | adding it to favorites by clicking
=423 «custom = the Add to Favorites button.

i MAD_1983_UTM_Zone_15N

i MAD_1983_UTM_Zone_15H_LIS_FEET e M |

Add To Faw:nrites |

To change the z value (elevation) of the raster cells, a
copy of the raster is made using the Math, Times tool that
is one of the Spatial Analyst Tools within ArcToolbox +- &P Server Tools A
- &P Spatial Analyst Tools

+ &g Map Algebra

= &85 Math

\ #* Sguare Roat
#* Times

April 20, 2010 -32-



Technology Technical Note MO-3

Using the Times dialogue box, select the ESRI_Grid raster that will be converted.

Also set the conversion constant for converting from meters to feet (3.2808333333)

Enter the path and file name for the new ESRI_Grid raster file, then click OK to make the new raster.

Input raster or constant value 1

|Clip_35092-g8

Input raster or constankt value 2

| 2220939

Oukput rasker

| Cillidar Datalcip_31_Feet

oK

Cancel | Envirnnments...l << Hide Help |

Help

Input raster or
constant value 2

The input raster or
constant walue by which to
rmultiply.

In this example, the new ESRI_Grid raster named clip_31_Feet is used to create a profile graphic, which
is now in the units of feet instead of meters.

R

13

= £ Layers
= O Drainage_Area
=
= clip_31_Fest
Yalue
. High : 854.447

bl Low @ 744,264
= 0O Clip_29092-g2
Yalue
. High : 260.436

b Low ;226,852
= O 39092-98
Yalue

™ High : 233.806

. Low : 215,76

Profile Graph Title X
‘ Valley Prefile
[,
315
310 \
4 805 \
& son Y
'q g 795 K L
T 700 H‘* f
i 785 X "{
780 \ f
s P
. : ¥ S :
i 200 400 600 300

Liddar Swrface

Distance - Feet
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P. Extracting an ASCII x,y,z File from an ESRI Grid Raster

It is possible to extract and ASCII x,y,z point file from an ESRI_Grid raster using ArcMap. This process
involves creating a 2D Point feature file, then converting it to a 3D Point feature file and finally exporting
to the ASCII point file. Since a 1 meter cell size raster will generate over 4,000 points per acre, it is
advisable to prepare a clipped raster or a clipped feature point file that only includes the study area.

Making a 2D Point Feature. 30 Analyst v | Layer [4) clip_39092-08 ~ ®
CreateModify TIM 3
Select 3D_Analyst, Convert » Raster { Aoty P
to Features from the ArcMap toolbar. Interpolate to Raster b
) . Surface Analysis »
The setting of 3D Analyst » Option »
Extent will be used when this command Reclassify...
is used. See section F. Setting 3D —
Analyst Options. Convert Features to 30...
Dptions... E.
Faster to TIM... k
TIM to Raster...
TIN to Features. ..
Set the Output geometry type first.
Otherwise the ESRI Grids will not _ :
appear in the Input raster dropdown Raster to Features ) §|
list. —
Output geometry type: Using the Input raster: |c|ip_39|:|92-g8 j =
dropdown list, select Point.
Field: | <Value = ﬂ
Input raster: Using the dropdown list
select the correct ESRI_Grid raster, it Cutput geametry bype: Paint |
is currently added to the ArcMap
project. Otherwise using the browse [+
button to navigate to the raster’s
location. Output Features: | t\tempi2d_pt_g8.shp Ei.-”l
Output features: Enter or browse to e | cancel |
the desired path and file name for the

new feature (2D point shapefile) that
will be created.

Click OK to make the new feature file.

The new feature file will be automatically added to the

m ArcMap project. In this example it is named 2d_pt_g8.
- 2d_pt_gs
L]
- ™ clip_29092-ga
Yalle
P High : 260.436

B Low 226,852
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Converting a 2D Point Feature to a 3D Point Feature.

S5

3D Analyst | Laver [ clip_20002-g2 hd

Select 3D_Analyst, Convert » Features

to 3D from the ArcMap toolbar.

Input features: Using the
dropdown list, select the 2D

point feature.

Click the Raster or TIN surface
as the Source of heights.

Raster or TIN surface: Using
the dropdown list select the
correct ESRI_Grid raster from
which to extract the elevation
data.

Output features: Enter or
browse to the desired path and

file name for the new feature
(3D point shapefile) that will be
created.

(| CreateModify TIN 3 P
Interpolate to Raster  #

Surface Analysis 3

Reclassify...

Convert

Dptions...

F
Raster to TIM...

aster o Features. ..

TIM to Raster...

TIM t0 Features...

Convert Features to 3D

Turns Features inta 30 by interpolating heights ofF a surface, using an attribute as a
source of heights, or taking a specified constant,
~ =

Input features: |24 pt g3

Source of heights

& Raster or TN suface:  |clip_39092-8 ~| &
(" Input feature attribute: | J
" Mumeric conskant: |

Output Features: | Crilidar Datal3d_pt_g3.shpl =

o]

Cancel |

Click OK to make the new feature file.

The new feature file will be automatically added to the ArcMap
project. In this example it is named 3d_pt_g8.

-] £F Layers

- O clip_39092-g2
Yalle
P High : 260.436

B Low 226,852

-35- April 20, 2010



Technology Technical Note MO-3

Extracting an ASCII x,v,z point file from the 3D Point Feature.

Using ArcToolbox,

select 3D_Analyst Tools, Conversion, From Feature Class » Feature Class Z to ASCII.

Input Feature Class: Use the
dropdown list to select the
correct 3D Point Feature.

Output Location: Browse to the
folder where the ASCII file will
be stored.

Output Text File: Enter the
name and extension for the

ASCII point file.

Output File Format: Using the
dropdown list select XYZ.

Delimiter: Using the dropdown
list select the desired data
separation character.

Decimal Notation: Using the
dropdown list select either
Automatic or Fixed.

Click OK to make the ASCII
point file.

5 ArcToolbox A
—-&&p 20 analyst Tools
= % Corversion
=& From Feature Class
# Feature Class Z to ASCI
A WultiPatch Footprint

* Feature Class Z to ASCII

Input Feature Class
|2d_pt_o9 ¥ =

Oukpuk Location
| CiiLidar Data

M

Qukput Texk File
| a8 _#vZ_Pts.bxt

Qukput File Farmat (optional)

| wvz =l

Delimeter {optional)

| comma =l

Decimal Motation {optional)

| FrveD -]
ak. Cancel

Environments. .. | <¢ Hide Help |

In this example a text file named g8_XYZ_Pts.txt was created. The units will be the same as those from
the raster file, in the example this is meters.

B g8 XYZ_Pts.txt - Notepad

M=t

File Edit Format Wiew Help

203610,
303611.
303612
2036813
203614
303615
303616,
a03B17.
203p183.
503619.
a03620.
20321,

200,4401967.500,227.
500,4401967.500,227.
.500,4401967 .500, 227 .
.o200,4401967.500,227.
.o00,4401967.500,227.
.o200,4401967.500,228.
500,4401967 ,500,2243.
200,4401967.500,228.
200,4401967.500,228.
500,4401967.500,228.
500,4401967 ,500,2243.
200,4401967.500,228.

334 -
490
393
725
g7z
0z9
118
241
Jb9
4b7
630
7149
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XYZ File Conversion

If necessary, use the XYZ File Conversion program to convert the units of the ASCII point file (for
example from meters to US Feet). The XYZ File Conversion program can be found in the Support_Files
folder on the LiDAR drive.

{43 XY Z File Conversion
File Tools Help

[npuit File

|C:Lidar DatahgE_4YZ_Pts.tat ar,

|ENZD: E asting, Marthing, Elevation, Description ﬂ
=1 Unitz Elev. Unitg

B izt o Meters ﬂ |Meter$ j

Output File

|I::HLi|:Iar Data\gl #vE_Fest_pts bt 7

|ENZD: E asting, Marthing, Elevation, Description

#1 Unitz _Precizion Elew Unitz _Precizion

[ Header Raw
|L|.S. Survey Feet ﬂ |L|.S. Survey Feet

Drelimiter

| Comma | | 0,00 ~| |ooo

=l
=l

Corvert File | E wit
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Q. Converting Elevations of Break Line Poly Z Files from Meters to Feet

Break lines are helpful when using points that are actual LIDAR returns, which are usually stored as LAS
files. The break lines define features such as channel banks or channel centerlines. Break lines for
some coverage areas have been stored as ESRI Poly Z shapefiles. When importing these files into
AutoCAD it may be desirable to first adjust the Z values from meters to feet using ArcMap.

DO NOT ADJUST THE Z VALUES OF THE ORIGINAL BREAKLINE FILES!!

FIRST, =
Make a copy of the break line T |

- YErs
shapefile or extract the needed _
polylines to a new shapefile. —_ Copy

¥ Remove

This can be accomplished by Open Attributs Table
right clicking on the break line Joins and Relatss »
shapefile then click Data » <& 2oom To Layer

Export Data.

Yigible Scale Range >

Use Symbol Levels
Selection >

Label Features

<% Convert Features ta Graphics. ..

Save Symbology

Convert Syrmbology to Representation. ..

Data >

Save As Layer File... Export Data... A

Propertiss...
‘ ‘ Yiew Metadata...

Give the new shapefile a name that implies
that the Z values are in feet.

Export Data

Ewport: |.~’-‘-.II features j

Usze the zame coordinate system az
& thiz layer's source data

[ the data frame

~

Output zhapefile or feature clags

C:hLidar Data\Copy BL-BBSES Flest shp =

ak. | Cancel
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Once the new shapefile is created, use
Adjust 3D Z, which is one of the Data =
Management Tools within ArcToolbox @ ArcToalbos ~

+- &9 30 snalyst Tools
+ & snalysis Tools
+- &8 ArcPad Tools
+- & Cartography Tools
+ &P Conwersion Tools
+ &P Coverage Toals
- & Data Management Toals

+ & Data Comparison

+ & Database

+- 8% Disconnected Editing

+- &% Distributed Geodatabase
\ +- 8% Domains
+- 8% Feature Class

% Featlres

A Add Xy

Coordinates
st 30 £

- P T P R S

Input Feature: Use the

dropdown list to select the new - Adjust 3D Z
shapefile. -

Input Features

Reverse Sign of Z Values:

Leave this field blank. |Copy_BL-B3SEA_Zfest id
Reverse Sign of 2 Yalues {optional)
Adjust Z Value: Leave this field | NO_REVERSE -]

blank (if used it will add a

Adjust Z Yalue {optional)

constant value to every Z).

Convert From Units: Select (Gt (e Linfis (i

Meters. | METERS =
Convert To Units {optional)

Convert To Units: Select Feet. | FEET =]

QK Cancel Ervironments... | << Hide Help |

Click OK to make the adjustment
to the shapefile.
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R. Using Contour Lines to Make Polygons

Contour lines are features contained in polyline shapefiles. A portion of a contour line can be used to
produce a polygon feature from which an area can be calculated. For example, a series of polygons
created using selected contour lines could be used to develop an elevation-area table for a pond’s

storage area.

First create contours from an ESRI Grid raster. See Section G. Surface Analysis - Making Contours

Next create or load an existing polyline shape file and add a line to it that represents a cutting line,
centerline of dam for this example.

= £F Layers

= ctour_|_Da

=] exfract_e2
Value
. High : 228.424
-

B Low : 212,337
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HE

Now using the select features button, ’_ on the ArcMap toolbar; pick the contour line from which to
make the polygon. After selecting the line, right click on the shapefile containing the line in the table of
contents and click Data » Export Data... from the popup menu.

x| w
= £F Layers

=] CL_|_Dam

-
SNl ctoor_| D

— Copy
= extract X Remove
Val Open aftribute Table
l Higt Joins and Relates »

Lo <& Zoom To Layer
4 Zoom To IMake Yisible
Yisible Scale Range »

Use Symbol Levels

Selection »

|T Label Features

Convert Labels to Annotation...
<% Corwert Features to Graphics...
Save Symbology
Conwert Syrbology to Representation...

Data 4 Repair Data Source. ..

Save As Layer File.. m
Ideke Perrmatent

Properties... -
Yiew Metadata..,

Q Review Rematch Addresses. ..

Complete the information in the Export Data
Export Data dialogue box:

Export: ISeIected features ;I

Jze the same coordinate system as:

Export: Set this to Selected features ' thiz layer's source data

using the dropdown list. " the data frame

Output shapefile or feature class: " the feature dataset you export the data inta

Enter or browse to the desired path [only applies if you export bo & feature datazet in a geodatabasze]

and file name for the new feature Output zhapefile ar feature clags:

(polyline shapefile) that will be created IE:'\Lidar DatatClour_|_704 shyl gi.“‘l

to store the selected contour in.

Ok I Cancel
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Once the new shapefile is created, use Feature To
Polygon, which is one of the Data Management _
Tools within ArcToolbox to make a new polygon 2§ ArcToolbox ~
shape file where the new polygon will be stored. + @ 3D Analyst Tools
+ @ Analysis Tools
+ & ArcPad Tools
+ @ Cartography Tools
+ @ Conversion Tools
+ @ Coverage Tools
- &P Data Management Tools

+ & Data Comparison

+ & Database

+ & Disconnected Editing

+ & Distributed Geodatabase
\ + & Domains
+ & Feature Class
= % Features

&

¥ drooture To F'|:|I'-.-'||:|r|
A Feature Vertices To Po

Complete the Feature To Polygon dialogue box:

Input Features Select the Feature To Polygon - E|E|
shapefiles from the "
dropdown list that contains Input Peatures .
the contour line and the i ﬂ
dam centerline. In this 2 Cowr 704 ﬂ
example those are the L _|_Dam
Ctour_|_704 and ﬂ
CL_I_Dam files.

1
Output shapefile or feature ﬂ

class: Enter or browse to
the desired path and file
name for the new feature
(polygon shapefile) that Oubput Feature Class

will be created to store the | C:tLidar DatatPool_a_704.shp
new polygon in.

M

#¥ Tolerance {optional)

L

Mekers -
¥ Preserve attributes
Label Features (optional) ]

| 2|

aK Cancel Environments...| Show Help »» |

|L*

| #
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The result is a new polygon shape file (Pool_a_704) containing a polygon from which an area can be
£
calculated using the measure tool, = . In the example the area of the 704 contour is 2 acres.

IE]

Measure
= £F Layers (8§ ArcToolbox A~ al+ @z 2| =

= O Ctour_| 704 1+ 30 analyst Toals Palygon Feature

-_— =& tnalysis Tools Perimeter: 2,118,.325103 Feet
= CL_|_Darn a arcPad Tools Area: 1,995475 Acres

- & Cartography Toals
= O ctour_|_ D& +- {8 Corwersion Tools

_ 1+ {8 Coverage Tools
= Faol 3 704 =i Data Management Tools

GI_ - - & Data Comparison
= B extract_ez & Database

& Disconneched Editing
- & Distributed Geodatabase
=& Domains

- & Feature Class

Walue
.High 1 228.424

W Low © 212,337

-8 Features
o bod WY Coordinates Cont
: ) ontaur
A bdijust 30 2 Elev 704
-~ #* Chedk Geamatry '

- Copy Features

@ Delete Features

- Feature Envelope to Po
@ Festure To Ling

@ Festure To Point

@ Feature To Polygan
.4 Feature Yertices To Fo
- Multipart To Singlepart
¢ Polygon To Line

A Repair Geometry

As an alternative to the Measure Tool, the Calculate Area/Acres tool can be 2 A B E r 4 J %
used to add an attribute field to the shapefile table. Using this method, the 3

area of the polygon is permanently stored as part of the shapefile’s database.

Caloulate ﬂreafﬂcres|

%

Measure
~ a4+ | @ D ow | ow
Palygaon Feature

Petimeter: 2,118,325103 Feet
Arear 1,993478 Acres

= £F Layers
= O Ctour_|_704

= O Ctour_|_708

= O Ctour_|_708

= CL_|I_Darn

- =
[

= O extract_e2
Yalle
High : 228.424

B Attributes of Pool_a_ 704

FID | Shape *
Palygon

d Area Acres
80587551929 | 1.995434

crt 1 [T o] srom [ i<

-
=
=

el
o

Lo @ 212,337
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S. Establishing Horizontal and Vertical Datums at a Project Site.

Transferring points, lines and polygons from a digital model, like ArcMap, to the ground at a project site
requires establishing benchmark references at the site. The benchmarks must be a reference for both
horizontal (x,y) and vertical (z) datums.

The preferred method of establishing a benchmark reference at a project site is to use an existing control
point that has accurate coordinates such as a National Geodetic Survey (NGS) station control point. This
would be accomplished by using appropriate surveying methods to establish a new benchmark at the site
using the NGS station as a reference. An alternant method is to establish the new benchmarks using
survey grade GPS equipment and the NGS Online Positioning User Service (OPUS).

If establishing the benchmark using the above method is not an option, then an alternative is to use a
mapping grade GPS receiver with a horizontal accuracy of 1 meter or less and a level. This method is
less accurate and can easily introduce a couple of tenths of vertical error. It may not be suitable for all
conservation practice needs. Use the following steps to complete this method:

1. Identify two or more areas in the project location that are relatively flat (+/- 0.2 feet) with a
minimum area of 20 feet by 20 feet. The surfaces of these areas must not have been altered
since the time of the LIDAR data accusation.

2. From the LIiDAR data, determine the ground elevation of the areas and the horizontal coordinates
of the center of each area.

3. Using a mapping grade GPS, navigate to the center of one of the areas.

4. Setup a level and record a back sight (BS) rod reading. Using the LIDAR elevation of the ground
in the center of the area and the BS, compute a height of instrument (HI).

5. Navigate to the center of the second area. Using the established HI, record a fore sight (FS) and
calculate the elevation of the ground at this location. Compare the calculated elevation to the
LiDAR elevation. If the difference between the two elevations is acceptable, +/-0.2 feet for
example, then proceed to the next step. If the difference is unacceptable, then survey additional
areas for comparison.

6. Once you have determined confidence in the HI's relative accuracy as compared to the LIiDAR
elevation, use it to establish temporary benchmark(s) (TBM) at the site using appropriate
surveying procedures.
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