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This tutorial is for use with a Trimble TSC3 controller running Trimble Access Software version 2013.10
and Trimble R8 GPS Receiver and VRS style differential correction. ArcGIS version 10.2.2 is the desktop
computer software used here. Other models and versions may be similar but be aware you may need to

make adjustments for differences.



1. Setting up and turning on the equipment
a. Order of operations is important to reduce errors.
b. Turn on the mifi jetpack or other wifi hotspot device
i. Make sure it has a signal.
ii. If low signal or no signal you may be able to extend the range with an external
antenna.
iii. The jetpack has a range of up to 1,000ft in clear areas so it can be placed in a central
high point for your survey if you do not get sufficient signal carrying it with you.
iv. Any error messages relating to the “base” is a problem with your internet
connection.
c. Turnonthe R8 GPS and attach it to the survey pole or other mounting bracket you are using
i. The antenna in the case that screws to the bottom of the R8 is NOT used for VRS
type surveys. It is only used if you use a RTK base station which is not covered here.
ii. The controller doesn’t have to be directly next to the receiver but should be within
about 100ft. Thus you can have an assistant operating the survey rod with the GPS
while you run the controller if needed.

d. Turn on the controller by pressing the green button.

i. Itis always best to start from a clean boot on the TSC3. i.e. if you press the power
button and it immediately comes on then that was not a full restart. If you run into
errors start by shutting the controller all the way off. Hold the green power button
down for 3-5 seconds until a screen appears giving you the option to shutdown.
Then restart from there.

e. Connect to the internet
i. If the controller has been used with the jetpack in the past it should connect on it’s
own during startup as long as the jetpack has signal and is in range thus you don’t
need to do anything.
ii. If you have a problem in later steps with connecting to internet/something like
“requested address not found” you may have to manually connect to the hotspot.
1. Pressthe windows button (top left black key)
2. Tap settings



3. Tap connections
4. Tap WiFi

5. Your jetpack should be in the list and hopefully says connected.

6. Ifitis not connected you may need to select it and hit connect in which case
it may prompt you for the security key. The security key can be found in the
display menus of the mifi jetpack.

Network Adap... < Wireless > Network Adap...

!ijiFi4620L Jetpack DOE2 Secure Connected
oy Menu

f.  From a full startup Trimble access will load itself. If not press the top center

grey key with the globe and triangle icon.
2. Starting a new Trimble access job

a. This tutorial assumes you already have the basic settings on your controller
set up. If you are starting fresh, consult your Trimble dealer or other experienced user for
initial GPS settings.
With Trimble Access open, tap General Survey
Tap Jobs

S ——

ian -
@ L// New job

General .
Survey | Jobs ‘gpen ]Db ‘

h

d. Tap New job to create a new file
i. Giveitaname
ii. Choose atemplate if you already have one made or go with default settings
iii. Choose a coordinate system or use the default but just know what it is. This will be
important later when you export your final data in a shapefile to ArcGIS



Vi.

Units Distance should be in Meters if you are using UTM coordinate systems or you
may run into display problems if you are overlaying map data like shapefiles.
Active map is if you are importing and displaying any other files such as a shapefile
of features overlaid on your survey map.

Press Accept to create the new job

Job name: |E] |ﬁ‘
Template: [Shapefile Overlay |~ |
-Properties
Coord. sys.: | 15 North (UTM) ‘
Units (Dist.): | Meters |
Linked files: | None ‘
Active map: | None ‘
Feature library: | USFWS ‘ 1/2

No survey PDOP:?

e. Press Measure

?ﬂ Measure points

‘ Measure codes ‘

Measure ‘ Continuous topo ‘

"

f. Press Measure Points

This is where it will now try to connect to the GPS and to the internet. The GPS unit
will very rarely have problems connecting as long as it is turned on and initial setup
was done right. If there are problems with the internet refer to section 1.e. above
A list will be displayed of mount points. Unless you have other specific directions
use the one with CMRx_NAD83(1996) HARN. If you can’t read all the options drag
the column separator at the top to the right of the Mount Point Cell
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Select data source

Mount point

CMR_Plus_NADB83(1996)
CMRx_NADS3(1996)
CMRx_NAD83(NSRS2007)
agemrp

agemrx
CMR_Plus_NAD83(2011)
CMR_Plus_NADS3(1996)_HARN
CMRx_NAD83(1996) HARN
CMRx_NADS3(2011)

CMR Pl

CMRX N
CMRx N
agemrp
agemrx
CMR PI
CMR PI

No survey FPDOP:1.8

H All ‘Refresh‘

gained. Once that is heard you are ready to

Initialization change

start surveying.

Initialization has been gained

show horizontal and vertical accuracy
Vi.

antenna mount

Menu
Favorites

Switch to

i. It should now connect and you will hear it say waiting for corrections and waiting for
satellites. If you have a clear signal you will then here it say initialization has been

GPS status is displayed on the bottom and once initialized it will say RTK fixed and

VERY IMPORTANT make sure the Antenna height is correct for whatever mount you
are using. Standard 2 meter pole is 6.562sft, Measured from the bottom of the



2| Measure points

Point name: Code: —&
1 AE v] |5 00%
- Notes: Description: é“ 14
. — 2 4

Point Descripti | » | » | ? )

Method:

Topo point v| e— T 6.562

Antenna height (Uncorrected): Map

6.562sft b | e—— Menu

Measured to: Favorites

Bottom of antenna mount "\ =
Switch to

[ RTK:Fixed H:0.010m V:0.05sft RMS:021

‘ Options ‘

3. Measuring points (From the job screen go to Measure > Measure Points)

a. Point name is whatever you want. Generally start with 1 for your fist point

b. Depending on your initial setup you may have different fields but you should have some
type of field for notes or description to type in a description of what you are recording such
as 24in CMP culvert invert. Be descriptive so you can understand what was recorded once
back in the office

c. Trimble access has the option of using code values if you create a definition library first.
HOWEVER the code definitions do not transfer when exporting to a shapefile as we will do
in this tutorial so for now we do not recommend this option.

d. Choose your method

i. Rapid point is recording one quick shot with whatever accuracy the GPS has at that
moment and is fine for most standard ground shots.

ii. Topo point is used for higher degree of accuracy and is configured in initial setup. It
will take a predetermined number of shots while you hold the unit stationary and
average them to get the recorded position. It takes longer as you have to wait at
that position without moving the unit until it is done. Average may be 10-15
seconds.

e. Pressthe Measure button on the bottom right corner of the screen to take the shot. You can
also hit either of the two enter buttons on the top or bottom of the key pad.

i. If you are using topo mode it will count down until the point is ready to be stored.
Hold the GPS still during this time and when it reaches 0 press Store in the bottom
corner of the screen.

f.  You will here a sound “Observation Stored”



4. Continuous Topo — For taking a lot of ground shots quickly you should use the continuous topo
mode with the GPS mounted on an ATV.

a.

b.
c.
d

—xT & @

Follow the steps in the previous section for getting connected and GPS initialized
Press the ESC key to get out to the main job screen

Press Measure
Measure points

Press Continuous Topo
Measure codes ‘

2

Measure

‘ Continuous topo ‘

Check your antenna height and update it on the screen. It is likely different than the survey
pole. If you are not sure then using the standard survey rod, shoot the elevation under the
ATV GPS mount then put the GPS on the mount and shoot the same spot again. Go into the
Points manager menu (under Jobs Menu) and subtract the difference in the two readings
and add or subtract that difference from the survey rod height to get the GPS mount height.
For method generally use fixed distance

For distance enter how often you want to take a point such as 1 meter

Page down with the (1/2) button to get to the next screen

Enter and description or notes in the correct field if desired

Give a starting point name such as CT1

Hit Start or the Enter key on the key pad to start your survey.

Drive wherever you want to survey and you should hear the controller click as it takes a
reading every meter. For better accuracy keep speeds down to 5-10 mph.

Press Stop on screen or the enter key to stop recording.

At any point you can exit and go to standard measure points menu if you want to take a
single more specific shot using rapid point or topo point methods.

& | Continuous topo

Method: .
Fixed distance v| [ 90%

Antenna height (Uncorrected):

6.562sft | ﬁ' @

Measured to:

Bottom of antenna mount V\ T 6.562
Distance: Offset: Map
1.000m »| [None|[~]

Menu
Start point name: Favorites
ctl 3 172 =

w|| Switch to
RTK:Fixed H:0.009m V:0.05sft RMS:017




5. Display position without taking points
a. Ifyou arein a different screen hit escape until you get to the job screen with the options of
Job, Key In, Cogo etc.
b. Hit the Instrument option
Hit Position

TQE ‘ Position rd ‘

Instrument ‘ Receiver status

d. This screen will show real time position which is useful for checking elevation of features like
if a dike top is up to grade

&  Position

Northing: Easting: —

4858183.951m 332295.144m IE; 40%
Elevation: @‘Q 12
1389.249sft €— ﬁ' &

Antenna height (Uncorrected):

B.562sr D T 6.562

Measured to: Map
[Bottom of antenna mount| v |

Menu
Solution: Favorites
Wide area fixed 12| =

w || Switch to

RTK:Fixed H:0.014m V:0.06sft RMS:025
LEVAL Pt‘ ‘ Base ‘ Options |
6. View The Map
a. Sometimes it is useful to visually display your points or if you are using a shapefile on-screen
for navigation you can view it on the map. Any of the measuring screens have a “Map”
option on the right side of the window.

b. To navigate to where you are you can use the pan/hand tool and the + or — buttons OR hit
the large up arrow, then choose “Pan to” then choose “Here” to center your location on

screen.

6000m 1




7. Working around trees or cover, Ensuring Accuracy — RTK Initialization

a. Trees or other canopy cover scatters and fragments the GPS signal so it does not retain a
positive lock and has a higher degree of error. You may get errors such as initialization has
been lost at which time you can not take a point.

b. BEFORE entering a canopy area or even do this with the start of any survey you can do a RTK
Initialization, which basically locks on to a fixed satellite signal and will hold a little better in
trees.

c. First you need a solid position, likely from a tripod/bipod and take a topo point. Remember

the point name or number you gave it.

Do not move the GPS after you take that topo point!

Press the Escape key to get back out to the Measure options screen

Press RTK Initialization

In the bottom right corner press Init

You will get a warning about discarding the current initialization. Press Yes

On the Initialization screen use Known Point for the method

Enter the Point name for the location you are at which you just took a topo point of

Press Start in the bottom right corner and wait a few seconds

A screen will appear showing initialization has been gained and hit “Accept” in the bottom

right corner

m. Escape back to your measurement screen

n. Your GPS fix will now hold slightly better in canopy cover as well as ensure a little better
accuracy. When working in trees where you could loose signal at any time | recommend
using rapid point method. Surveys in the fall, winter or early spring where leaf cover is
absent also helps.

0. Even with RTK initialization in tree cover you still might loose satellites and loose the RTK
initialization. If this happens you can move back out to open space and let it get another on-
the-fly initialization or repeat the steps above to get another RTK initialization.

Evn ‘ RTK initialization é"/

‘ End GNSS survey | ‘

AT TSm0 o

Measure

® | RTK initialization

Survey: Mode: —&
Real-time Wide area fixed

Warning

Menu | Receiver is still initialized. Discard current
Favorites | initialization?
Switch to

RTK:Fixed H:0.020m V:0.09sft RMS:026




S0 2 \—| | % || @] Initialization

& | Initialization

Method:

[Known point [~

Point name: Code:
[ ] 2
Antenna height (Uncorrected):

Measured to:
[Bottom of antenna mount| |

Method:
E 40% | Known point

i
ﬁ‘. 12 Point name: Code:

T e ?

Antenna height (Uncorrected):
T 6.562|6.562sft
Map [Initialization:
Initialization has been gained

Menu
Favorites H.Dist: V.Dist:

— 0.007m 0.013sft
Switch to

Menu

Favorites

Switch to

H RTK:Fixed H:0.014m V:0.06sft RMS:025 |m RTK:Fixed H:0.008m V:0.03sft |m

8. Reviewing a point

a. Toview a point you took including the option to delete it, go to the jobs screen, then point

manager
‘ Review job
o Point manager

_—

b. You can scroll down through your list of point names and hit the + icon next to it to expand
the details. Tap the point name to edit it

manager

4858183 958 332295.142

Northmg

Easting

Elevation
* Antenna

Quality control
" PRS3766650656 4833926.043 329115.397 15

Display ‘

4858183.958m
332295.142m
1389.307sft
6.562sft

10




Paint name: Code:

1 € ]

Notes: Description:

[Point Descriptio | » | [2 ]

Method:

Topo point

Northing: Easting:

4858183.958m 332295.142m

Elevation: Search class:

1389.307sft Normal 1/7
b

RTK:Fixed H:0.014m V.0.07sft RMS:027
Prev ‘ Next ‘ Delete ‘ Options ‘ t
9. Finishing Survey — Hit the Escape key until it asks to stop the survey and you say yes to the option to

power down receiver. If you are finished with field work power off the controller by holding down
the green power key until the power menu screen comes up which you choose shut down.

Release power button to use menu.

Continue to hold power button to reset in

%3 SECONDS!

Power Menu @ Y < @m 3:55
Clean Screen Align Screen
Replace Battery/SIM Shutdown .

Reset \

Select an option either by tapping or by moving the
highlight with the navigation arrows and pressing
enter.

11




10. Exporting data to AcrGIS
a. Power on the TSC3 controller
Open Trimble Access
Hit General Survey
Hit Jobs
If Your desired job file is not already open then open it

T
Gr’rfrrrp L//

Paoogo

iy Jobs
‘ Open job ‘ Copy between jobs
‘ Properties of job ‘ Import / Export 4

f. Hit Import/Export
g. Hit Export fixed format

Export fixed format

Import fixed format

Export custom format

Import custom format

File Format choose ESRI Shapefile

Filename is whatever you want to call it or the job name by default
Coordinates choose Grid

Press Accept

o ooz

® Export fixed format

File format:

ESRI Shapefiles

File name:
|example job.sh |m]|

Coordinates:

[Grid M

. I r

12




Record what coordinate system you were using. If not sure go to Jobs Menu and Properties
of Job

11. Import data to desktop computer

a.

Sm o o0 T

Plug in your TSC3 Controller to your computer with the USB cord
Open windows Explorer
The TSC3 should show up in your list of disk drives
Within the TSC3 there are probably 2 drives listed. Open the blank one not the Storage Card
Click on Trimble Data
Open the sub folder for your user
Open the Export Folder
There should be 3 files with the name you gave when you exported. Select and copy all 3
(.dbf, .shp, .shx)
Paste them to your hard drive or server wherever you store your project files

B S share (\Wifw3wmm. fiws.doi.net) (S:)

& &= wmdgis (\fw3wmm. fws.doi.net) (W:)

B S applic (Wifw3wmm. fiws.doi.net) (X:)

= § Tsc3

He b

[+

Application Data

[+

ConnMagr

[+

Documents and Settings
Lost Clusters
MUSIC

y My Documents

H H M B
-

Program Files
Trimble Data

System Files
Bl ). Windom |__|example job.dbf

|

. Expart
Trusted
e Storage Card example job.shx

| |example job.shp

12. Importing Survey Shapefiles in ArcGIS

a.
b.
c.

Open ArcMap
Click on the ArcCatalog button. White square with yellow file cabinet icon on top toolbar.
Navigate to where your survey shapefile is stored. If you don’t see your disk drive hit the
connect to folder button (folder icon with a + sign), Highlight your drive you want to add and
hit OK and it will add a shortcut to that drive in your Catalog window
Once you see your shapefile in the list right click on it and choose properties
Define the coordinate system
i. When it is exported from trimble, for some reason they do not export the
coordinate system which is needed for proper use of shapefiles.
ii. Inthe properties window go to the XY Coordinate System Tab and define your
Coordinate System in the list
iii. For common UTM NAD 83 Zone 15N it is under Projected-UTM- NAD 1983
Rename the shapefile if you want to something intuitive like Jobname_Survey_points.shp

13



essing Customize Windows Help

E Ed\tol" N . 1 n - Y S ICE e . FAN =N "] g - P S S . ) \'Fast -
oot | [ e
> Yot —

General XY Coordinate System | Z Coordinate System I Figlds I Indml Feature Extert |

c-o o dnd | 5] e | i
Location: IIE] dittman.shp j

= @ Home - Example Project
[ contour 1ft.shp

ﬁ‘ - | |T‘;pe here to search j @ @ | 9 -5t

1) WGS 1984 UTM Zone 8N |
) WGS 1984 UTM Zone SN
) Wes 1984 UTM Zone 10N

Contour Line 1438

[E dike_fil.shp
) wes 1984 UTM Zone 11N (=] Dike_Lines.shp
) WGS 1984 UTM Zone 12N | %] dike3d_meters
() WGs 1984 UTM Zone 130 Example P
(&) WGS 1984 UTM Zone 14N (=) Example_GPS
84 UTM Zone 15N

[ lidar

1) WGS 1984 UTM Zone 18N y
B wire 10041 rraa 5en 101 [ g :'jﬁ’—feet
idar_meter
Current dinate system: y
wr;:" = :;:4 ZS"S = [ lidar3d_feet
_1984_UTM_Zone_} - !
WKID: 32615 Authority: EPSG ] fidar3d_meter
=l 5 Folder Connections
Projection: Transverse_Mercator =y
Falze_Easting: 500000.0 .
False_Morthing: 0.0 2o
Central_Meridian: -93.0 ] D:\GIsTemp
Scale_Factor: 0.9996 £ D:\My Documents\GIS Data\PRIVATE LANDS\Prc
L_atm.lde__Df_[)ngm: e £ D:\My Documents\GIS DataWindom WMD Data
Linear Unit: Meter {1.0) )
£ D:\My Documents\GIS Data'Windom WMD Data\
E1E
s\
= w\
71 W:\PRIVATE LANDS \Projects
B x

& Toolboxes

@ Database Servers

5l Database Connections

=] @ GIS Servers
& Add ArcGIs server
#*:| Add ArcIMS Server
di:l Add WCS Server
C_'i] Add 'WMS Server
&3l Add WMTS Server

Add the shapefile to your map by either dragging and dropping or use the add data button
Open the attribute table and notice what has been imported. It should have your point
name, notes or descriptions and the Lat, Long and elevations. If you used code values then
only the code is imported but not the code definition.

i. Notice the first point in the list is something like PRS###. This is the VRS base station used
for GPS corrections. | recommend starting editing and deleting this point so it does not
confuse later steps.

% Example Project.mxd - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Oadas @B x| 2 bz ZEG R g Etore| P | S LD S
s EERARQENQ e KOO E-5Y

= @

5 M:ch A
4 T : Georeferending ||Iidar_fee¢

-2 B O R[]

| Delete Selected
FID Shape * Name Code | Desc1 | Desc2 Northing Easting Elevation
O contour1ft 4 0] Point ZK PRS22687126523 4881499.420068| 291974.66877 1567.575
[ Lidar3d_feet 1| Point ZM topo topo 4350982.79646| 2300545.98032| 1440.72808
O lidar_feet 2 |Point ZM topp tope 4350982.30539| 30054577812 1440.59287
Air Photo 2013 3 | Point ZM topg topo 43859582 1082| 300544.74529 1440.35028
4 |Point ZM topr tope 4350931.76226| 300543.72009| 1440.18011
5 | Point ZM tops tope 4350081 38685 | 300542.70803| 1439.09423
2| Reaint T tant 4ann AQCOnONn NEAN DANC A4 ohooo AA0TTICA
TR 1 v n [E]S | (outof 14868 Selected)
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13. Creating a 3d terrain surface from your survey.
a.

File Edit View

Bookmarks  Insert  Selection

If your survey is complete enough coverage to represent topography of the area it will be
easier to view as a continuous surface instead of a series of points. You can then also create
contour liens and in later steps design restoration features like dikes and spillways.
If all your points are ground shots you can continue as is. If some points are not ground
elevation such as water surface, top of culverts etc., you may want to exclude those from
your 3d surface since those points don’t actually represent your terrain.
i. Select all points that will make up your terrain surface

ii. Right click on the layer in the table of contents

iii. Under Selection, choose “Create Layer from Selected Features”

iv. You now have a subset layer from those selected points
Open ArcToolbox — Red toolbox icon on the top menu bar
Open 3D Analyst Tools > Data Management > TIN > Create TIN
Output TIN is what you want to name it and where to save it. Use something intuitive like
“Survey3d”
Define the Coordinate system which should be the same as the input data
Input data is your survey points layer which you can drag and drop from the table of
contents, choose from the dropdown menu or browse to the file
Change both height field and tab field to Elevation
Hit OK
You now have a 3d layer of your survey
You can change the display color ramp if needed by double clicking on the layer or right click
and choose properties and go to the symbology tab. | recommend sticking with the default
color ramp but increase the number of classes to the maximum of 32.

Geoprocessing  Customize  Windows Help

NSl dBR x| 2ot [n=m 3B (oW [Pl /5 R ) b B Labeling ~ i St @ sl
¢ FEONSNE RGN« NR-Ra AR - R E‘ &3 8. = Za0 ", 40 T & |2 | Georeferendng v |Iidarjeat [ [t g i

] ArcToolbox

m Ul L

e — NRCS Engineering Tools —
= Q 3D Analyst Tools
1 8 30 Features

=101 %]

- -

contour 1ft

O

[ Lidar3d_feet
O lidar_feet

Air Photo 2013

HEHEBEB

Output TIN

I D:'Example Project\Survey3d
Coordinate System {optional)

Input Feature Class
(optional)

= & CityEngine

[ &y Conversion

=1 &y Dats Management
& LAS Dataset

Add references to one or

| WGS_1984_UTM_Zane_15N &y Terrain Dataset

more feature classes that B %
Input Feature Class (optional) will be included in the TIN. #,, Copy TIN
[ =l For.each feature class -‘(; Create TIN
you'll need to set properties #,, Delineate TIN Data Area
InputFeatures | HeightField | SFT: Tag Field that indicate how it's used A, Edit TIN

<GPS Survey P... ~ | Mass_Points  Elevation to define the surface. 1 & Functional Surface
& B Raster Interpolation
[+ B Raster Math

[ By Raster Redlass

[ B Raster Surface

in_feature_class: The
feature class whose
features will be imported

le = |x |+ |2 & |3

into the TIN. 1 & Triangulated Surface
By Visibility
7 3] height_field: The field that B analysis Tools
specifies the source of & Cartography Tools

4 |

I™ Constrained Delaunay {optional)

elevation values for the = ) conversion Tools
i ' i & Q Data Interoperability Tools
& Data Management Tools

&9 Editing Tools

<< Hide Help Tool Help

oK | Cancel | Environments... |

14. Supplementing Survey data with LIDAR

a.

Often LIDAR data is good for general landscape features but survey data fills in gaps with
more accurate information such as wetland bottoms in heavy vegetation where LIDAR is not
as good. You can combine datasets to get a good full picture.
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See the supplemental tutorial for working Uning LIDAR to Design Embankments in ArcGIS for
more information about LIDAR.

From the LIDAR tutorial (steps 1, 2 & 3) obtain LIDAR data, clip it to the work area and
convert units to feet (assuming your survey is also in feet elevation units)

You should now have a clipped lidar Raster/DEM layer in feet units

Open ArcToolbox and go to Conversion Tools > From Raster > Raster to Point

Input Raster is your clipped lidar

Field by default should be the elevation values of the raster

Output point features is where you want to store it and what you want to name it.
Something intuitive like Lidar_points.shp

Hit ok

Now you have a point layer with a elevation point every square meter from the lidar

File Edit WView Bookmarks Insert Selection Geoprocessing Customize Windows Help

O E&

FEEARBQANQ e

Hoseid

Bx oo &-[Tm  SFEGZB
- :

Editor= | » * L1~ |-s B _ : Labeling ~ 5

L) a
T &

Yy Sal Y Georeferencing I\idar_faet j.ﬁ*

ArcToolbox

B = Layers

@ --MRCS Engineering Tools —

El b Lidar_points , Raster to Point =101 g ;D Tn:‘_-ly_IS_tTlools
+* ﬁ = nalysis Tools
=] GPS Survey Points Input raster UUtpl‘It pOint _I g Earbogra.phy_;—Tolds
. - onversion Tools
. [icar_feet = | IIv':‘-'l features & Excel

O contour 1t
O survey3d
[ Lidar3d_feet

& From GPS
& From KML
(=] B From Raster

Field {optional)
Value j The output feature class

that will contain the

OB o | oeemeractmms
#%, Raster to Point
& o < e o
oK | Cancel | Environments. . | << Hide Help | Tool Help | &:—r\;;ij:rm Video
k. Next we will remove the LIDAR points where we have quality survey data
I.  From the file menu at the top of the screen go to Selection and select by location
m. Use select features from and choose the Lidar_points layer you created
n. Source layer is the survey points layer (or sub-selection layer of survey points representing
ground shots)
0. Spatial Selection method is by default “intersect the source layer feature”
p. Check the box for apply a search distance. Choose a distance that you feel comfortable
where the survey point at that location will override the lidar data such as 10ft.
g. Hit OK and now all lidar points within that buffer distance of the survey points will be

selected.
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% Example Project.mxd - ArcMap

File Edit View Bookmarks Insert
De@s + 36 x|

o B ERE S E MO
rabe Of
EEECE

[SE=/

=]

m

HEHBE

Layers
GPS Survey Points

)
>

[ contour1ft
[ survey3d

[ Lidar3d_feet
[ lidar_fest

Air Photo 2013

Selection | Geoproce: Customize  Windows Help
% Select By Atiributes... m
|@] Select By Location... | = @

.

1 o]
' T &

[P g

Select By Location

@l Z 0
@ Selects features using the location of

é'E Pa features in another layer.
=

Statistics. ..

Clear Selected Features | Selection method:

Georeferencing + Ihdarjeet

Select features from one or mare target layers based on their location in
relation to the features in the source layer.

Labeling ~ xé A
Ea
Bl &

Iselact features from
Interactive Selection Method — »

Target layer(s):

Selection Options...
[ GPS Survey Points

Lidar_points
O contourift

Source layer:

[~ oOnly show selectable layers in this list

I’"“ GPS Survey Points

™ Use selected Features

(0 features selected)

Spatial selection methed for target layer feature(s):

I\nbersect the source layer feature

¥ apply a search distance

[0 [Feet

’ About select by location

b

However we actually want the inverse selected so right click on the lidar_points layer in the
table of contents and go to selection the “switch selection” and the selection will now

reverse

Create a new layer from the selection by right clicking again on the lidar points layer in the
table of contents, go down to selection, hit Create Layer from Selected features

File

D2@s

Edit  View

Bo

okmarks
HBX|=
EMQ

Insert Selection Geoprocessing Customize  Windows

&+ - |[11.931 | E&E

e -0 % @558

wK KA
AR k¥

= = Layers

= GPS Survey Points

*
= @ [
>

3 - - of

?F.

Create a new layer containing the

@ Copy
O contour] X Remove
Ll surveysy EE  Open Attribute Table
[ Lidar3d_|
O lidar_fee Joins and Relates 3
Air Photd (> Zoom To Layer
Visible Scale Range 3
Use Symbol Levels i
Selection 4 ‘ @  7oom To Selected Features
Selection Manager » | PanTo Selected Features
Label Features Clear Selected Features
Definition queries v |8l switch Selection e
Edit Features 3 B seectal
@; Edit with MS Excel Make This The Only Selectable Layer
Copy Records For Selected Features
%o ConvertFeatures to Graphics... Create Layer From Selected Features
Convert Symbology to Representation. .. B Open Table showi Create Layer From Selected
Features
Data 4
< Save AsLayer File... selected features
'.-, * Create Layer Package...
m Find Assodiated Documents and Datasets... '
[*f Properties... '
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t. Rename this new layer if needed in the table of contents such as LIDAR Buffer

o @ % Example Project.nd - ArcMap

File  Edit

View

Bookmarks  Insert

&

0

*

B BB E

=] Lidar_paints Buffer
=] GPS Survey Points
[ Lidar_points

[ contourift

O Surveysd

[ Lidar3d_feet
[ lidar_feet

Air Photo 2013

Selection Geoprocessing  Customize  Windows
DBEA& BB X[ b [[lum HEGE

C o E BRI E QI | K- T8 @

Help

=+ @ 7
L XY

DEditore | e Py | ol A 00

352 7T 2

! Georeferending ~ ||Iidar_fee¢

[N U: e | E | B g i Labeing -
E&

u. Now you can again create a 3d Terrain model as outlined in section 13 above. However in
step 13g include both the survey point data AND the LIDAR buffer point data in the input. Be
sure to again change the height field and tag field to the elevation values. Name it
something intuitive like Survey_Lidar_Merge3d

fill in survey gaps.

You will now have a 3d terrain surface that merges the survey data with the LIDAR data to

I Example Project.mxd - ArcMap

File

able Of Contents

EEECE

E £ Layers
=] Lidar_points Buffer

-

2 O Lidar_points
-

[ contour1ft

O survey3d

O Lidar3d_feet
O lidar_feet
Air Photo 2013

K KA
AR k¥

[« E-0) 8@

Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DRE& +8Rx 9cie-m SEEs
o BEREC &N :

=+ @
i XY

*\ Create TIN 1= =]
- -I
Output TIN —{| Create TIN
I D:\Example Project\Survey_Lidar_Merge3d I E
Creates a triangulated
Coordinate System {opti .
oordinate System (optional) iregular network (TIM)
[ wes_1984_UTM_Zone 15N P dataset.
Input Feature Class {optional)
Input Features |_ Height Field |_5F Type |_TagField || e
"\A/L\darjolms Buffer | GRID_CODE Mass_Paints GRID_CODE
"\'\/GPS Survey Points Elevation Mass_Paints Elevation x I
ki
3 -
OK I Cancel | Environments. .. I << Hide Help | Toal Help I

ArcToolbox
0 - NRCS Engineering Tools —
= 8§ 30 Analyst Tools
. 30 Features
&y CityEngine
i Conversion
= % Data Management
B LAS Dataset
&5 Terrain Dataset
El & TN
‘\ Copy TIN
#, Create TIN
#%,, Delineats TIN Data Area
#, Edit TIN
& Functional Surface
s Raster Interpolation
&, Raster Math
s Raster Redass
&, Raster Surface
&, Triangulated Surface
By Visibility
° Analysis Tools
Q Cartography Tools
&) conversion Tools
° Data Interoperability Tools
= 8 Nata Mananement Tanks

w. Contour lines can be made from the new TIN layer, Open ArcToolbox, go to 3D Analysis
Tools > Terrain and TIN Surface > Surface Contour
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& Bxample Project.mxd - ArcMap

Fle Edit View Bookmarks Insert Selecton Geoprocessing Customize Windows Help

D@8+ @A x (oo & 1250 S|EE@E ] nls o S8 Do g g~ 2 ot b o «n F Tl
¢BAMRRS EOQ i e (-0 k@IS EE-2954% T 8 p ceorefrmang- imlee if.r\« )

 1abie Of Contents SN

T o

2 = Layers Trput Surface Output Feature
S [ Udar_points Buffer [ervey o merged = gl Class

°

2 [ &Ps survey Points
.

= 0O udar_points
.

& O contourift

+ @

# [ Survey3d

# O udar3d_feet

% [ idar_feet

& M ArPhoto 2013

The output feature class.

& @) Parcel Fabric Tools

X. This merged TIN layer can be supplemented and used in the dike building tutorial instead of
pure LIDAR data. In the dike building exercise you need a TIN in Meters units so add a step
of creating a new field in the attribute table for both the lidar points layer as well as the
survey points layer and do a conversion calculation to meters. Then continue with the rest
of the steps to create the TIN with the meters as the height and tag value field.

Sr a4 omca - m oa o we oo o

Ee@@n@

H = Layers

] & Example Project.mxd - ArcMap

File Edit View Bookmarks Insert Selecton Geoprocessing Customize Windows

O A& S ER x| 2 o b2z 'Ill_ll

b B copy Lo MERAR]QAE QI e » -0 R (@R
El O Grssury X Remove Of Contoas
mm-rdk J Find and Replace. ..
Joins and Relates 3 Select By Attributes... e
Zoom T Open Attribute Table B [ GPS Survey Points Clear Selection

) ! 3
Open this layer's attribute table, B 2

Zoom Shortout: CTRL + double-dlick layer
vigible § name OR CTRL +T,

Qo

= O Lidar_points
.

O contourd select Al

survey_| Fl [ Survey_contourtft Add Field. .. 3
- Turn

L1 survey3 Use Symbol Levels O contourtft e

D Lidar3d_ i survey_lidar_merge3d o Adds a new field to the table.
[ lidar_fes] Selection 4 S Survey3d Arran r

- Lidar3d_feet
Air Photd Selection Manager » O lidar fe;t Restore Default Column Widths
Air PT'Iuba 013 Restore Default Field Order
Hbl ek Joins and Relates 2
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Name: Imeter ERARR AR TS
e = e[ o | i co
Double | A36 437506 S SortAscending
. 2| 1438.469604 = SortDescending
r Field Properties B L Advanced Sorting
- 4] 1438312088
Precision 8 5[ 1438312012 Summarize. ..
Scale 4 8] 382040 Statistics...

FFET T FETY

o » 1 [E]2 | 0outof Field Calaulator. .
Calculate Genmstry
Field Calculator

—

Turn Fi

Populate or update the values of this
Freeze)| field by spedfying a calculation
expression. If any of the records in

Delete | the table are currently selected, only
the values of the selected records will
be caloulated.

MultiDel

Properts

- . , .
Field Calculator
] - - M df x | Parser
2% %R EE £ e
Fields: . I -
FID | Shape* | POINTID | GRID_CODE [ meter = Type: Functions: -
0/|Point 1| 1438437866 0 FID et Abs () =
1 |Point 2| 1433.469604 0 Shape 22"5({))
2 |Point 3| 1438377197 0 POINTID " String Exp ()
3| Point 4| 1438.312988 0 GRID_CODE " Date Fix ()
4 |Point 5| 1438.312012 0 st Int{ )
5| Point 6| 143820459 0 Log ()
= CARFYTTETY¥ET) A gu—.({)} i
ar
0 F M |E | (0 out of 405031 Selecte Tan ()
11
™ Show Codeblock *lﬂ &|+|—|=| E
meter = I
[GRID_CODE] *0.3048| =1
P
s
s
S
5
hil
-
a
i
=
te
About calculating fields Clear | tacd | Bava | =
e
ini
OK I Cancel | s
£

Repeat for Elevation values in GPS Survey Points
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Edit View Bookmarks Insert Selecton Geoprocessing Customize Windows Help

BEHS LBB X0 (S22 FEER | » NS e LR N

g Labelng - i n i <y an ||

T ERERE FNN Qi e T k(@S

"tm £ 7 ,% ! Georeferencing ¥ I\idar_feet

Of Contents

Create

Ele R d B

308 s
= Layers Output TIN Input Feature Class ] ArcToolbox
= O Lidar_points Buffer I D:\Example Project\survey_lidar_merge3d_meters [optional] &) - NRCS Enginesring Too
= e 3D Analyst Tools
Coordinate System {optional) & 3D Features
[ wes_1384_mM_zone_15n Add references to one or & CityEngine
; more fe_ature cla_sses that & Conversion
= O Lidar_peints Input Feature Class (optional) will be included in the TIN. 5 & Data Management
. | For'each feature class ) & LAS Dataset
=] Survey_contour 1ft youl! need to set _properhes & Terrain Dataset
— Input Features | Height Field | 5F Type | Tag Field that indicate how it's used o &
O contourift ‘:’L\darjcints Buffer  meter Mass_Poaints meter to define the surface. J"\ Copy TIN
survey_lidar_merge3d ‘:’GPS Survey Points meter Mass_Points meter & Create TIN
O survey3d in_feature_class: The ., Delineate TIV
O Lidar3d_feet feature class whose #, EditTIN
O] lidar_feet _features will be imported &, Functional Surface
Air Photo 2013 into the TIN. & Raster Interpolation
&, Raster Math
| height_field: The field that 8 Raster Redass
specifies the source of B, Raster Surface
[~ Constrained Delaunay foptional) elevation values for the & Triangulated Surface
features. Any numeric field & visibility
in the feature's attribute & Analysis Tools
table can be used. If the &9 Cartography Tools
feature supports z-values, Conversion Toals
the feature geometry can = || §9 Data Interoperability Toc
Q Data Management Tools
Ok | Cancel | Environments... | Tool Help | Q Editing Tools
B9 Geocoding Tools

Refer to the Diking Building Tutorial for more information on designing dikes in ArcGIS from digital
elevation data. If you have gotten to this step of making a hybrid Survey and Lidar TIN layer you will

resume on step 7 of the Dike building tutorial.
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