TECHNICAL NOTES

November 2, 2012

MO-1 Technical Note Number 50

Re: NASIS and GIS - Populating Coordinate Pairs in the NASIS Site Table

Software referred to in technical note:

Windows 7
NASIS 6.2
ArcGIS 10.0
DNR GPS 6.0

This technical note provides detailed guidance in the following:

a.

Notes:

How to correctly populate coordinate pairs and their associated fields in the NASIS
Site table.

How to use ArcMap to calculate latitude/longitude in decimal degrees, using
WGS 84 datum, for a feature class or shapefile.

How to use the Import GPS Site Data function in NASIS 6.2, including guidance on
how to create .gpx files.

Guidance in this technical note includes detailed step-by-step instructions and
numerous screenshots. Discrepancies will occur if using software other than those
referred to in this technical note.

All fields highlighted in green ARE REQUIRED to be populated in the NASIS Site
table.
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1. Populating Coordinates and Associated Fields in the Site
Table

NASIS allows coordinate pairs to be entered in the following formats:
e Standard latitude/longitude in decimal degrees
e Latitude/longitude in degrees, minutes, seconds
e UTMs

This section discusses each set of coordinate pairs and their associated fields.

Standard Latitude and Longitude in Decimal Degrees

Site Table Fields Covered in This Section:
a. Std Latitude and Std Longitude
b. Coordinate Source
c. GPS — Positional Error
d. GPS -PDOP

Std Latitude Std Longitude
44.0242805 -120.4835968
44.0512276 -120.2910919
44.0326157 -120.2385941

e The purpose of these fields is to have a national datum and format standard for all sites
entered into NASIS
o Historically, coordinates were entered into NASIS in variable datums and variable
coordinate pair types, which made the display of site locations difficult

0 These new fields provide datum and format consistency, which allows for easy
display of site locations in ArcGIS.

e |IMPORTANT: Std Latitude and Std Longitude must be in decimal degrees projected in
the WGS84 Datum

o Do not populate these fields with coordinates projected using a datum that is
different from WGS84

¢ In MO1, Std. Longitude must be negative.

e These fields can be auto-populated from a GPX file or manually populated
0 Auto population will be explained in the last portion of this technical note
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b. Coordinate Source

e This field refers only to std. latitude and std. longitude.
e Choose one of the following options:
0 Auto-populated from gps
0 Auto-populated from survey grade gps

e Contact MO-1 staff with questions about what is
considered as a survey grade gps.

o Estimated from other source

e Choose when estimating coordinates based on a narrative
description or PLSS information.

0 Manually entered from gps

e Choose when coordinates were collected with a GPS unit but
were not auto-populated.

0 Manually entered from post-validation

e Choose when coordinates were collected with a GPS unit but
were not auto-populated and were post-validated before
entering.

e Post-validating implies that the points were reviewed.
o Unknown

e “Manually entered from gps, auto-populated from gps, or estimated from other
source” are most commonly used.

c. GPS - Positional Error

e The potential distance in meters between the GPS coordinate location and the true
location of a point observation.

e Acquired from a GPS unit.
e Only refers to the std. latitude and std. longitude fields.

d. GPS - PDOD

e Position dilution of precision.

e Describes the geometric strength of satellites.

e Acquired from a GPS unit.

e Only refers to the std. latitude and std. longitude fields.
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Latitude and Longitude in Degrees, Minutes, Seconds

Site Table Fields Covered in This Section:
a. Lat. Degrees, Lat Minutes, Lat Seconds, Long Degrees, Long Minutes, and Long Seconds
b. Lat Direction and Long Direction
c. Datum Name

a. Lat. degrees, lat. minutes, lat. seconds, long. degrees, long. minutes, long.
seconds

¢ Not required.

e These coordinates can be projected in various datums, but NAD 83 or WGS 84
commonly are used.

o Coordinates are entered in degrees, minutes, seconds as opposed to decimal
degrees.

e Longitude is always positive when entered in degrees, minutes, seconds.

b. Lat. direction, Long. direction

e Not required.
o Direction must be populated in the lat. direction and long. direction fields.
o0 Inthe United States, longitude is always west and latitude is always north.

c. Datum name

¢ Not required.

e Only associated field that must be populated when entering latitude in degrees,
minutes, seconds.

e This field defines the datum for both UTM and latitude and longitude in degrees,
minutes, seconds.

Notes:
e Coordinate source, GPS - positional error, and GPS - PDOP refer only to the std. latitude

and std. longitude fields.
0 These fields do not refer to UTM or latitude/longitude in degrees, minutes, seconds.
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Universal Transverse Mercator (UTM)

Site Table Fields Covered in This Section:
a. UTM Zone
b. UTM Northing and UTM Easting

a. UTM Zone

e Not required, but if entering UTMs, must populate the UTM Zone field.

= Oregon, Washington, and Idaho are in UTM Zones 10-12.

B" 102" 86" 90" 84° 78° 7T2' @6°

4 /)23 [als|6|7)|8)\ 08 \10)\
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b. UTM Easting, UTM Northing

e Population of these fields is not required.

e These coordinates can be projected in various datums, but NAD 83 or WGS 84
commonly are used.

e UTM coordinates are entered in meters.

Notes:

e Only one datum name field is in NASIS. It defines the datum for both UTMs and latitude and
longitude in degrees, minutes, seconds.

e Coordinate source, GPS - positional error, and GPS - PDOP refer only to the std. latitude
and std. longitude fields. These fields do not refer to UTM or latitude/longitude in degrees,
minutes, seconds.
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2. Calculating Latitude/Longitude in a Shapefile or Feature

Class

The step-by-step instructions in this section show how to use the Calculate Geometry Tool in
ArcMap to calculate latitude and longitude in decimal degrees, WGS 84 for a point feature class or
point shapefile that is using the NAD83 datum. This tool will calculate the coordinates for every
record (point) in the point shapefile or feature class.

The workflow overview is:

Start with an empty ArcMap project

Set the data frame coordinates to WGS 84
Add your point layer

Add new fields to the point layer

Calculate geometry on new fields

Below are the step-by-step instructions. The instructions are the same for shapefiles and feature
classes.

1. Open ablank .mxd in ArcMap.

2. Click View > Data Frame Properties.

File Edit | View | Bookmarks Insert Selection Geoprocessing

i BE’;‘H.{ Data View v
& = 8 Layout View M2
Table Of Co Graphs »
gL Reports ,
= Layer Scroll Bars

Status Bar

I | *f Data Frame Properties... | I
~ Refresh F5
Il Pause Drawing F9

3. Click the Coordinate System tab and in the “Select a coordinate system:” section, click the
Predefined folder.
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Feature Cache | Annoctation Gl; ps | Enﬂnglcagmi Frame | Size and Position

General | Data Frame I Coordinate System I lllumination | Grids
Current coordinate system:
No projection - | Clear |
L] 3 | Transformations... |

Select a coordinate system:

| Modify... |
i R —
i e hic Coordinate Syst
$ eographic Coordinate Systems l —— l
‘3 <custom>

[ dew

| Add To Favorites |

|Rem0\fe From Favorites|

I OK I l Cancel l | Apply |

4. Click the Geographic Coordinate Systems folder to expand.
5. Click the World folder to expand.

6. Select WGS 1984.

W LT LT T

) TTRF 1996
) TTRF 1997
) ITRF 2000
-3) TTRF 2005
- NSWC 9Z-2
-7 WGS 1966
- WGS 1972

[+-E3 Projected Coordinate Systems
----- 5 <custom>

7. Click OK.
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The coordinate source for the data frame is now set to Geographic Coordinate
System, WGS 1984.

WGS 1984 is synonymous with WGS 84.

Confirm the coordinate source of the data frame by repeating steps 2 and 3. The
image below will appear onscreen.

Feature Cache | Annotation Groups I Extent Indicators Frame | Size and Position
General | Data Frame | Coordinate System lllumination | Grids

Current coordinate system:

GCS_WGS_1984 - Clear
Datum: D_WGS_1984

4 L Transformations...

Select a coordinate system:

-3 Favorites Modify...
E5 Predefined
o oE L vwert. |
" © EAIERT [ pore.. ]
Add To Favorites
Remove From Favorites

0K | [ Cancel Apply

8. Click Add Data and load your point feature class or shapefile.

This process assumes you are going to load a shapefile or feature class that is using the NAD83
datum. This means that ArcMap needs to know what transformation to use in order to convert
NAD83 into WGS84. There reason there are different transformation is because different parts of
the globe each have their own transformation. When converting NAD83 to WGS84, North America
always uses the “NAD_1983 To_WGS_1984 5" transformation.

9. Click Transformations

10
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Geographic Coordinate Systems Warning |u

The following data sources use a geographic coordinate system that is different
from the one used by the data frame you are adding the data into:

Data Source Geographic Coordinate System
OR654 GCS_Morth_American_1983

Alignment and accuracy problems may arise unless there is a correct transformation
between geographic coordinate systems.

You can use this button to specify or modify the

Transformations...
transformation(s) used by this data frame:

The Transformations dialog can also be accessed from the Data Frame Properties
dialog's Coordinate Systems tab after you have added the data.

[ | pon't warn me again in this session

[ |pon't warn me again ever | Close I

10. Enter the same parameters as in the screen shot below > Click Ok

Geographic Coordinate System Tmnsformaﬁons‘ml

Convert from:
GCS_North_American_1983

Into:
’GCS_WGS_lQEM- v]

Using:
’ NAD_1983 To WGS_1984_5 - ] Newy...

Method: Coordinate Frame - dx=-0.991000 dy=1.907200 dz=0.512900
n¢=-0.025790 ry=-0.009650 rz=-0.011660 s=0.000000

11. Click close on the next screen

Geographic Coordinate Systems Warning |u

The following data sources use a geographic coordinate system that is different
from the one used by the data frame you are adding the data into:

Data Source Geographic Coordinate System
OR654 GCS_Morth_American_1983

Alignment and accuracy problems may arise unless there is a correct transformation
between geographic coordinate systems.

You can use this button to specify or modify the
transformation(s) used by this data frame:

The Transformations dialog can also be accessed from the Data Frame Properties
dialog's Coordinate Systems tab after you have added the data.

I:‘ Don't warn me again in this session
I:‘ Don't warn me again ever Close
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12. Right click your point feature class or shapefile and choose Open Attribute Table.

Table Of Contents o x
B N=
= = Layers

= = o
O El

Copy
P4

B2 Open Attribute Table

Joins and Relates

& Zoom To Layer

13. Click Table Options > Add Field.

|EE LTEEE
E Table Options |

FID | Shape type

Point ZM [ WAYPOIN
Point ZM [ WAYPOIN
Point ZM [ WAYPOIN
Point ZM [ WAYPOIN

Point ZM | WAYPOIN
Paint 70 [WAYPOIN

3

| | L | o | == =

Table

ERE ML X
8 Find & Replace..

B Select By Attributes...

EY  Switch Selection

AddField.. |
Turn All Fields On
Show Field Aliases

Arrange Tables ¥

14. Enter Std_Long as the name and select Double as the type.
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MName: I Std_Long I
Type: Double -

Field Properties

Precision 0
Scale ]

| 0K | [ Cancel

15. Click OK.
16. Repeat steps 11-12, but enter Std_Lat as the name.

These two fields should be in the attribute table:

Std_Long Std_Lat

) e e ) e e O e )
) e e ) e e O e )

17. Right click on the Std_Long field (right click on the Std_Long header).

18. Choose Calculate Geometry.

i Cid | s |

Sort Ascending

Std_Lc

Sort Descending

Advanced Sorting...

Summarize...
Statistics..,

b4

ﬁ Field Calculatar

Calculate Geometry...

Turn Field Off

13
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19. Click Yes if the following message appears.

Y'ou are aboutto do a calculate outside of an edit session. This method is faster than calculating in an edit
session, butthere is no way to undo your results once the calculation begins. Do you wish to continue?

[ Dontwarn me again

I | Y'es |I[ o

20. Choose X Coordinate of Point as the property.

a. Click Use coordinate system of the data frame (should show GCS: WGS 1984).

21. Choose Decimal Degrees as the units.
Calculate Geometry | LE’] X |

Property: I ¥ Coordinate of Poi.ntl v]

Coordinate System

() Use coordinate system of the data source:

|PCS: NAD 1983 UTM Zone 11N

(@) Use coordinate system of the data frame: I
|GCS: WGS 1984 |

Units: I Decimal Degrees I v]

[ ] Add unit abbreviation to text field

Calculate selected records only

Help | ok || cancel |

Longitude coordinates are on the X axis.
Latitude coordinates are on the Y axis.
22. Repeat steps 15-19 for Std_Lat, but select Y Coordinate of Point as the property for this
field.
Something similar to the screenshot below should appear.
These coordinates are all in the WGS 84 Geographic Coordinate Source.

They are in the correct format for entry into the std. longitude and std. latitude fields in
the NASIS Site table.

Notice how the Std_Long values are all negative. Longitude coordinates in decimal
degrees are displayed this way in the United States.

14
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Std_Long Std_Lat
-122.654766 45530032
-122.654766 45530032
-122.654766 45530032
-122 654766 45530032
-121.386855 44 964839

-121.386582 44 964774
-121.385148 44 965358
-121.385051 44 965149
-121.384796 44 965622
-121.384794 44 965533

-121.37913 44966505

-121.37836 44 966356

-121.37821 44966209
-121.376289 44966062

15
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3. How to Use the Import GPS Site Data Tool in NASIS

NASIS 6.2 includes a function called Import GPS Site Data. It is located in the NASIS drop-down
menu.

[{2 NASIS Client Version Number: 620

NASIS | Tables Explorer Table Editor Help
> Clear Selected Set

@ Setup Local Database

i i Refresh Local Database

B Upload All Changes to National Database
|| % Discard All Changes

&y ChecklIn All

¥4  Clear Local Database

L Prepare for Disconnected Editing

View Status Messages
View Upload Conflicts
View Validation Results

A
&
o
& Manage User Profile...
1 Manage Table Layouts 3
Ey Manage Choice Lists [Default] 3
4, Manage Toolbars..

=

8

=]

Import Pedans
Import GPS Site Data
Import Excel File

This function auto populates the std. longitude, std. latitude, and user site ID fields from a .gpx file.

A .gpx file can be created in DNR GPS 6.0, or it can be created by converting a feature class or
shapefile into the GPX format. GPX stands for “GPS Exchange Format”. It is a universal data format
for exchanging GPS data between programs. Coordinates in the .gpx file always include decimal
degrees in WGS 84.

Guidance in this section will cover
e How to import a GPX file into NASIS
e How to create GPX files in DNR GPS 6.0
e How to convert a feature class or shapefile to GPX

How to Import a GPX File into NASIS

1. Open NASIS 6.2.

2. Click NASIS > Import GPS Site Data.

16



MO-1 Technical Note Number 50: NASIS and GIS - Populating Coordinate Pairs in the NASIS Site Table

MASIS | Tables Explorer Table Editor  Help
%> Clear Selected Set

&

Setup Local Database

Refresh Local Database

Upload All Changes to National Database
Discard All Changes

CheckIn All

Clear Local Database

Prepare for Disconnected Editing

View Status Messages
View Upload Conflicts
View Validation Results

Manage User Profile...
Manage Table Layouts 3
Manage Choice Lists [Default] 3

F U Ee DGR Fghais

Manage Toolbars...

Impart Pedons
Import GPS Site Data |
Import Excel ﬁle

Exit Import Site cq

(£

3. Browse to .gpx file and click Open.

Organize ~ New folder =~ 1 @
M Desktop “*  Name Date modified Type Size
l4 Downloads i .
z || 2010_Points 9/19/2012 11:39 A...  GPXFile
=» Recent Places . )
|®| 2011 _Points 9/19/2012 3:51 PM GPX File
‘& Computer
¥ 2012 points 9/19/2012 11:12 A.. GPXFile
. Libraries
& Computer

=¥ LocalDisk (C)
& sharel (\\ORPORI
% share2 (\\ORPOR1
| 2009_ORSOILF~ < | 11 |

File name: 2011_Points ~ |GPX Files(*.gpx) - ]
Open | Cancel

4. After the dialog box shown below opens, click OK to import data from all points.
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Following Waypoint Data will be imported:
User Site ID | Latitude | Longitude | Time or Comment | Site Record ID | Action
001 45.530031826 -122.654765965 22-JUN-1012:09 Mot found Add

] ooz 45.530031826 -122.654765965 22-JUN-10 12:10 Not found Add

] 003 45.530031826 -122.654765965 28-SEP-10 13:10 Mot found Add 1

| ] o004 45.530031826 -122.654765965 28-5EP-10 13:11 Not found Add

] 005 44.964838754 -121.3868545 23-FEB-12 13:06 Mot found Add

| ] 006 44.964773543 -121.386819547 23-FEB-12 13:08 Not found Add

] 007 44.965357678 -121.385148028 23-FEB-12 13:31 Mot found Skip

| ] oos 44.965148885 -121.385051049 23-FEB-12 13:49 Mot found Skip

] 009 44.965622211 -121.384795904 23-FEB-12 13:58 Mot found Skip

] 010 44.965532608 -121.384793557 23-FEB-12 13:59 Mot found Skip

] 011 44.966504993 -121.379130241 23-FEB-12 14:28 Mot found Skip

| ] 012 44.966356382 -121.378360447 23-FEB-12 14:32 Mot found Skip

ok || Cancel

After clicking OK, the sites should be imported. The user site ID, std. latitude, and std.
longitude fields should all be populated. See screenshot below for an example.

T Site

User Site ID ~  pisture Duration ﬂ Std Latitude Std Longitude

(1 ~ 001 45.5300318 -122.6547660
N ~ 002 43.5300318 -122.6547660
N i~ 003 45.5300318 -122.6547660
I * 004 45.5300318 -122.6547660
N ™ 005 44.0648388 -121.3868545
N i~ 006 44.9647735 -121.3868195
#* -

Several options are in the Action column:

e Add
o0 Choose this to add new sites.
e Skip

0 Choose this if a particular site should not be added.
0 Inthe example above, 007-012 was not imported into NASIS.
e Update
0 Choose this to update information for sites that are already in NASIS.
0 The user site ID in the .gpx file must match the user site ID in NASIS for this
option to work.

5. Click Upload All Changes to National Database to save your new sites.

6. Begin populating sites with additional information and link to pedons.

18
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How to Create a GPX File in DNR GPS 6.0

1. Hook up the Garmin GPS unit to the computer and turn it on.

2. Open the DNR GPS 6.0 program.

B3 Adobe Acrobat Distiller X

IE Adobe Acrobat X Standard
Stephens, Kyle
MNRCS, Portland

Documents

@ Internet Explorer (64-bit) Pictures
@ Internet Explorer

7 jNSM

Microsoft Office Communicator 2007 R2
& Mocha TN3270

& Mocha TN5250

&/ Windows DVD Maker

4 Windows Fax and Scan Devices and Pri
] Windows Media Player

@ Windows Mobile Device Center Default Prograi
ﬂ Windows Update

&3{ WinZip Help and Supp
4 XPS Viewer

Music

Computer

Control Panel

4 Back

Search programs and files Log off rT

3. At the top of menu bar, click Waypoint > Download.

File Edit GP Waypoint | Trjck Route R
| Download

Upload

Waypaoints (27)

B ] I_W Waypoint Per Download \
ER [

Something similar to the screenshot below should appear:

19
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DNR GPS
File Edit GPS Waypoint Track Route Real Time Help

Waypoints (27) | Tracks | Routes | Real-Time
type ident Latitude Longitude y_praj X_proj

» 001 45.5300315260008 | -122.654765965001 | 5041880.31058959 | 526958.81
WAYPQINT | 002 45.5300313260008 | -122.654765965001 | 5041880.31058959 | 526958.81
WAYPCQINT | 003 45.5300318260008 | -122.654765965001 | 5041880.31058959 | 52695881
WAYPQINT | 004 45.5300315260008 | -122.654765965001 | 5041880.31056959 | 526958.81
WAYPQINT | 005 44 9648387539994 | -121.3868545 4980309.58799142 | 627219.44)
WAYPQINT | 006 44 9647735429994 | -121.386819547 4980302.39877277 | 627222.35|
WAYPQINT | 007 44 9653576779994 | -121.385148028 4980369.91330237 | 627352.87|
WAYPQINT | 008 44 9651488849994 | -121.385051048 4980346.87153926 | 627360.95)
WAYPQINT | 009 44 9656222109994 | -121.384795904 4980399.8527213 627380.06(
WAYPCQINT | 010 44 9655326079994 | -121.384793557 4980389.90270232 | 627380.44
WAYPOINT | 011 44 9665049929994 | -121.379130241 4980506.83736971 | 627524.91
WAYPQINT | 012 44 9663563819993 | -121.373360447 4980491.54292191 | 627385.94)
WAYPQINT | 013 44 9662094469994 | -121.37821041 4980475.45712115 | 6275898.10|
WAYPQINT | 014 44 9660617579993 | -121.378288697 49804558.92729911 | 627892.26|

< | 11l | »

\l@ Proiection: NAD 1983 UTM Zone 10N

4. At the top left of the menu

bar, click File > Save To > File.

File | Edit GPS

Waypoint Track Rout

:_UGL: FI T L
| SaeTo v File..
TIE PToparea. Beteberes
[ Set Projection... Web Service...
r Curit ArcMap

5. Browse to the location where the file is to be saved.

a. Enter a file name.

b. Select GPS Exchange Format as the “Save as type.”

c. Click Save.

20
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B save To File ' E
» —
Organize New folder = - 2]
L ITS “* Name Date modified Type
| MapSource )
| ArcGIS 8/20/2012 2258 PM  File folder
| . MSOCache
ﬁ' My ArcPad 9/17/2012 11:43 A..  File folder
| PerfLogs
i . My Meetings 9/5/2012 8:47 AM File folder
| Program Files )
i | OneNote Notebooks 8/16/2012 9:26 AM  File folder
| Program Files (x86)
L | Outlook Files 8/15/2012 1:45PM  File folder
| ProgramData =
| Visual Studio 2008 9/19/2012 8:17 AM  File folder
I Temp
| USDA
| Users
| Windows
| Kerox e | I 3
File name: My First GPX FILE -
Save as type: |GPS Exchange Format v]
 Hide Folders Save I | Cancel l

The GPX file is now ready to be imported into NASIS.

How to Convert a Point Feature Class or Shapefile to a GPX file

In order to convert a point feature class or shapefile into a GPX file you will need to install
the “Convert Feature Class to GPX toolbox. Contact MO1 staff for assistance locating and
installing this tool.

Your point layer must be in WGS 84 before it can be converted to a GPX file. Contact your
MO staff if you need assistance with projecting or defining the projection of your shapefile or
feature class.

This should appear when after the toolbox has been installed:

[ArcToolbox

ArcToolbox
--& 3D Analyst Tools
& @ Analysis Tools
--& ArcPad Tools
& @ Cartography Tools
[ @ Conversion Tools
--% Data Interoperability Tools
--& Data Management Tools
LB Eduing Togls
= @ FCtoGPX

L. & Feature Class to GPX
[T &# Geocoding 10018

21
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1. Right click on Feature Class to GPX to open.

2. Browse to your feature class.

3. Select a Label Field.

Be sure the label field is known before completing this step.
4. Store and label the output .gpx file.

5. Click OK.

3 Feature Class to GPX

Input Feature Class N
C:\Users\kyle.stephens\Desktop\wgs84_shp.shp @
Label Field
Data_]D| -
Qutput Gpx File
C:\Users\kyle.stephens\Desktop\WGS84.gpx @

’ 0K ] ’ Cancel ] ’ Environments... ] ’ << Hide Help l

The label field what will become the user site ID when the .gpx file is imported into NASIS.
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