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INTRODUCTION: THE GRAIP METHOD

This introduction aims to describe, in a general sense, how this manual is
organized and how to use it, what the steps taldéi@ processingortion of a GRAIP
study are, and how to keep the many files involved in this process organized.
Specifically, this introduction will describe what software and ArcMap toolbars you will
need to run the model, and what GIS skills are necessary to have yaiidoegin the
analysis. A section on ArcGIS 9 tips and tricks is also included.

This Manual

This manual is part of set ofdocumend that describe all steps of a GRAIP
study, from collecting data in the field, to this office analysénua) to a titorial that
will give you a better idea of how the model works.

The aim of this manual is to provide a set of fairly specific instructions for all
parts of the office portion of a GRAIP analysis. It is organized in the order in which the
steps are besbmpletedand grouped in sections that contain steps towards a similar
goal.There are three main sections in the manual, organized to reflect the three main
steps of the office analysis, outlined below. Screen shots are included in order to reduce
confusion

The best approach is to read thoadjiof the section and sedection
introductions in order to get@mpletepicture of how the process will progress before
beginning the analysis. Read the entire-sattion before you begin, so you have an idea
of the results and goals of that ssexction.

There are some conventions used in the mahaalwarrant explanatiolsome
terminology definitions are described in Appendixt@lics indicate the title of an option
in a menuwr toolbar (e.gFile andRoadSurface Erosion Analysisa fieldin a window
or column in an attributeable(e.g.Drain Points ShapefilandSedProd, or a button in a
window inside ArcMap or an associated progréarg.AddandComputg. An effort has
been made to capitalize the sawmrds that are capitalized in the various menus, titles,
etc. involved in the procesEhe symbol> is used to indicate a series of steps that do not
need further explanatio(e.g.click This-> click That> navigate to file X> click Add,
etc.). Generally a specific series of steps is only described in détaifirsttime because
it is assumed that you will be following the steps consecutiédyires are numbered
and captioned only in the parts of the manual that are nebgtefep because the figgs
used to illustrate each FKitregl Idy,n 6ftd ennede di s uu s
represent the name of a generic DEM so that it is easier to refer to grid files based on the
DEM with newextensions

This update includes more details on runnimginodel with certain calibrations
(slope stability and gully risk), more details about how the model works (Appendix B),
and some changes to the process to make certain steps easier, faster, or more accurate.
Additionally, the function of the model hasastged slightly to no longer include fish
habitat patch informationt{is feature was time consumirand its information could be



gleaned more easily from other sources). Fish passage barrier modeling is retained for
optional use

Road Inventories and the General GRAIP Method

An important first step in managing forest roads for improved water quality and
aguatic habitat is the performance of an inventory (USDA Forest Service 1999). Methods
for making a comprehensive inventory of forest roads and asalythat inventory for
watershed analysis are needed. The design of such methods must consider how roads
affect the hydrology and water quality in forested watersheds (McCammon et al. 1998).

The hydrologic and geomorphic effects of forest roads arelgliisked to the
linear nature of roads. Roads have a tendency to capture water and discharge it in one
location. They may also route water across topographic gradients, redistributing and
concentrating the flow and thereby increasing the probabilitynofslades, gully
formation and sediment transport below the road drains (Megahan and Ketcheson 1996,
Flanagan et al. 1998, Montgomery 1994, Wemple et al. 1996, Luce and Wemple 2001).
Beyond the rerouting of water, roads also directly contribute sedimeutsdefrom their
surfaces to water bodies (Washington Forest Practices Board 1995, Cline et al. 1984,
Megahan 1974, MacDonald 1997, Luce and Black 1999). The fundamental
considerations in the design of a road inventory and analysis procedure for assessing
watershed related effects of roads should focus on the questions; 1) Where are runoff and
sediment generated or intercepted by roads, and 2) Where do the water and sediment go?

The inventory and analysis methods detailethis documentvere designed with
these principles in mind. It is expected that the GPS and GIS will be the primary tools in
the implementation of the inventory and analysis. Because there are errors in location
information from GPS and in digital elevation models, some redundanciesilametbu
the procedure to ensure that water movement is specified in the field.

There are two general scales at which to apply the GRAIP methogrdieered
appraochs to inventory an entire watdmsd at oncewith the goals of determining where
roadproblems are located, so that they can be fixed, and of determining how much extra
sediment and mass wasting risk is associated with the road network in that watershed
(e.g. Fly et al. 2010, Nelson et al. 2010B)e secondary way is to apply GRAIP on a
small scale as a project monitoring tool. A road or set of roads is inventoried before and
after a road treatment (such as decommissioning orAatenstallation) in order to
determine the effectiveness of that treatnferg. Black et al. 2009, Nelsonadt 2010A)

In this second method, untreated control roads that have similar properties to the
treatment roads are also inventoried so that the effectiveness of the treatments can be
gauged by rénventorying all of the roads after a large storm evdptlated reportand
more information cabe found on the GRAIP website
(http://www.fs.fed.us/GRAIP/index.shtinl

The primary goal of a road sediment inventory is to document the sources of
sediment and how they interact with the road and are ultimatelydrautae hillslope
and stream network. It is useful to break the road drainage system up into three
components. We examine the road prism and ditches as one component of the system,



where much of the water and sediment are generated. Points where tisediosvted

off of the road are examined as the second component to determine where they occur and
how they function. The third component examines the type of surface and flow path

where the water is discharged below the road drain point. Basic inforrahtom the

hillslope flow path below the discharge point will allow us to make inferences about the
sediment delivery to nearby streams.

This method is designed to quantify the rate of surface erosion related to overland
flow of water. It can also be usémlassess the risk of mass movenasmgullying. The
GRAIP inventory also provides an updated map of the extent of the road network and an
inventoryandconditionmapof road assets such as culvert pipes, water bars, gates, and
road closures. It is posse to use this inventory opportunity to provide a first order
assessment of fish passage potential at stream crossing culverts (Washington State
Department of Fish and Wildlife 2000). Significant improvement in fish passage
assessments may be achieveapplication of a more thorough inventory and analysis
procedure such as Fish Xing (Six Rivers Watershed Interactions Team 1999).

When a road inventory is conducted for watershed analysis, the road network will
likely include multiple ownerships. The qualénd extent of available data on roads may
vary dramatically by ownership and region. Due to these limitations of data availability
on forest roads and their hydrologic properties, we have chosen to utilize a GPS device to
collect the location informatioan point and line features associated with the road
network. Predictions of road sediment production are made for each road segment
utilizing the information on road attributes, condition, length and slope. These predictions
are made based on either Idgalollected sediment plot data for typical road segments
(Luce and Black 1999, Luce and Black 2001) or values from comparable regions
available in the literature (Megahan and Kidd 1972, Megahan 1974, Reid and Dunne
1984, Swift 1984, Bilby et al. 1989, 4jker et al. 2001). An outline of a simple method
for setting up local road erosion plots is available (Luce and Black 1999).

The road network is divided into road line segments, where the entirety of that
road segment shares the same condition attriblitesdata dictionarysed in field data
collectionallows for a thorough documentation of the parameters of the Biack(et al.

2010. The attributes of the road line, such as the surface type and surface vegetation
percent, are divided into classeshe appropriate menu. The road line is ended and a

new segment begins when a new drain point is encountered, a grade reversal occurs, or
one of the attributes changes from one class to the next. The road line describes three
types of information; 1) on whircpart of the road is concentrated flow traveling (flow

path, e.g. ditch location), 2) the drainage feature receiving discharge from that road
segment, and 3) the physical condition of the road prism. At each road drainage feature,
evidence is collected damenting the ultimate destination of the water as it encounters

the hillslope. Each drain point is associated with the contributing road segments using the
time stamp given when the drainage feature is opened.

Road inventories completed in this manneraav@luable tool for prioritization of
road maintenance and watershed restoration efforts. They are probably one of the least
expensive tools applied to the problem of road maintenance and restoration. Engineers
from federal agencies and private forestlanthpanies have eagerly used data collected
with these methods for many projects.



The Steps

There are three main groups of steps indduta processingortion of a GRAIP
study.Each group is organized the three 8ctions, and can generally be contgteon
its own.First, the field data must be made into GIS shapefiles. The field data is imported
into Pathfinder Office (discussed below), where it is differentially corrected to remove
atmosphereelated GPS errpand then exported as Gi8ady shapeies.

Next, the shapefiles artde DEM must be preprocessed for GRAIP. The DEM
must be clipped to watershed boundaries, the DrainPoints and RoadLines shapefiles used
by GRAIP for analysis must be created, and their errors corrected and road lines
straighened.

Finally, the actual GRAIP analysis can begin. TauD&M SINMAPareused to
create a series of grids arfthpefiles that are used by GRABINMAP is used to create
a series of grids used both for the mass wasting analysis step and for comparison, so that
the affect of the roads on slope stability can be asseBserk arghreemain groups of
GRAIP functions in the analysis, found in the GRAoolbar. The first group calculates
the sediment production, and its accumulation at drain points, as well as its delivery and
accumulation in the streaniBhe second set of GRAIP functions analyzes the impact of
the road drainage on terratability. A grid similar to that produced by SINMABut
which takes the war from the roads into accoumtdillustrates slope stabilitys
produced for comparison, as well an index number at each drain point that indicates the
likelihood of gullying at that drai point. The last functioranalyzes the potential
blockage of fish passage at stream crossings. There is more information about what
exactly each step and series of steps does available in Apfndix

Generally, a GRAIP analysis must be completed in tHerqresented in the
GRIAP toolbar. However,aztain steps of this process damcompleted out of order.
Also, there is an additional complication involving tbembined Stabilityndexstep,
which is presented and explained on the tégt may want tacheck the quality of the
incomingfield data daily or weekly, so that a field crew can return to fix any errors that
cannot be resolved in the office. You may also want to get as much data ready for GRAIP
analysis as possible, but not run the analysisusecmore data is being collected that
will be added to the already collected data. The first thing you must do before anything
else is turn the field data into shapefiles. From there, you can straighten the road lines
directly or you can run the GRAIP Prepessor and correct the errors you find, first. If
you are conducting watersheewide study, it is recommended that the data be checked
for errors and corrected frequently, so that any errors that are irreconcilable in the office
can be revisited by aifeld crew. You can also run TauDEM and SINMAP separately,
after clipping and preparing the DEM. If
change before the rest of the analysis is beljismia good idea to complete all of the
GRAIP toolbar analsis steps at once

y 0 U



Necessary Software and ArcMap Toolbars

A GRAIP analysis requires a numbersofitware packages that are not included
with the GRAIP downloadYou must be running Windows 2000 or newer to install a
number of these packagd@sl pieces of software should be installed before GR&IP
installed.You will need ArcGIS @ or 9.3with the Arcinfo and Spatial Analysis
licenses Trimble GPS Pathfinder Office0, TauDEM, SI NMAP 2. 0, Hawt
and finally the GRAIP Toolbar and GRAIP Preprocessbe GRAIP set should be
installed after everything elsadditionally, an internet connecin is required for the first
steps (Section ).

MainMenu A

File Edit View Insert Selection Tools Window Help
. A

D@BEE + B2BX |0 | |5 =] H:_g!@ S0 @3N

@ @ | edeor v ‘ » | @ =] Task: [Create New Feature = | Target | 7 ‘ (=) ‘ ’
WK Em

D £

@ Spatial Analyst ¥ ‘ Layer: ]uma_w LI 2

7= g

(@ x = O DrainPoints

o & 50 s Figure 1. The six standard toolbars and windowEach of

c e = these can be dragged into the main ArcMap window.

xv 2 BT it Click the toolbar header, and drag the window or toolbar
4 =0 T to any edge of the screen until the window or toolbar

Value outline changes from thick gray to thin black

High : 1507.19

Low : 860.331

Display I Sourcel Selec!ionl

For more information about obtaining and installing ArcGIS, see the ESRI
website (www.esri.com). For more information on obtaining and installing Pathfinder
Office, see the Trimble websitenyw.trimble.com/@thfinderoffice.shtml ArcGIS must
be installed prior to installing the rest of the toolbars.

There are five toolbars and a window that are standard to Ar¢Mgyre 1) It is
good to be familiar with them. ThHéain Menutoolbar contains general ArcMap
controls, likeSaveandopenArcCatalog TheStandardtoolbar contains buttons that
generally do the same things as some of the options MaireMeny but are more
conveniently locatedTheToolstoolbarcontains buttonthat control then a p éxtent,
featureselection, and some other similar controls, many of which are also undiéaitine
Meny too. TheEditor toolbarcontains tools used to create and edit points, lines, and
polygons in shapefiles. Tt&patial Analystoolbarcontains the Spatial Analysis tools,
such as th&urface AnpysistoolsandRa st er  C aTheTableaftContests
window shows which layers are present in ArcMap, their symbology, their stacking
order, and if they are visible or not, and allowes yo change those aspecdfsu can see




what a tool is called by hovering the mouse pointer over the tool until the label shows up.
The area of the ArcMap screen that displays the map data is referred to as the map

viewer.
. £
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Figure 3. The Customize... window, used for changing which toolbars are displayed and which too
are present in each toolbar.

We recommend TauDER.1, as newer versions may not be compatible with the
other aspects of GRAIP. TauDEM 34n be obtained from its website
(http://hydrology.usu.edu/taudem/taudema3.1/index htAdditional information ad
installation instructions aravailable thereDownload the appropriate files and open the
installation executable (extension .ex&)llow the orscreen instructions. Then, tine
ArcMap Main Menu> Tools> Customizé ->clickonAd d f r e>mavigatd tcetlée
location of the installation and click ogtaudem.dHl> click Open> click OK to added

objects> scroll to
Terrain An a|ys|s using Terrain analysis using Digital Elevation Models (TauDEM}

digital elevation Basic Grid Analysis ¥  Metwork Delineation ¥  Specialized Grid Analysis ¥ Utiities v T

models (TauDEM)

under theToolbarstap Figure 2. The TauDEM toolbar.

and check its box if it

i sndt al r-edid@losentreCustendzevindow (Figure 3. The TauDEM

toolbar should now be present in ArcM@pgure2). You should only have to do this

once (i.e. when you open ArcMap agaime TauDEM toolbar should still be in the

window. Other versions can be foundrdtp://hydrology.usu.edu/taudem/versions.html
Installing the remaining toolbars is similar. For SINMAP @&@ure 4) go to its

website (hydrology.neng.usu.edu/sinmap?2). There is substantial documentation on the

website, if you desire to leamore. Download the appropriate fil8INMAP 2.0

setup.exgand open the file. Follow the

installation instructions. In the ArcMap

Main Menu, do as before. From the
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Figure 4. The SINMAP toolbar. Customizevindow, add the file



agSINMAPRII, and check the box next &tability Index MAPiIg(SINMAP)
For Hawt (figuse 5)Tgo to its svebsite

(www.spatialecology.cortools/download.phpHa wt hdéds Tool s are now ou
replaced with Geospatial Modeling Environmdntp wever Hawt hdés i s stildl
Tools work best with ArcGIS 9.3 here is additional o

information about the Toolsn the websiteDownload
and unzip the appropriate file. Opletools_setup.exand
follow the instructions. From theustomizevindow, add Figure 5. The Hawth's
the file HawthsTools3.dlknd check the box next to Tools toolbar.
Hawt hos Tool s

For the GRAIP Toolbar and Ryme@cessofFigure 6) go to theprogramwebsite
(www.neng.usu.edu/cee/faculty/dtarb/gragnd download the apppriate files for the
current versionOpen GRAIPSetup.exe and follow the-sereen instructions. From the
Customizenenu, add the file agGRAIP.dIl, and check to box ned@éomorphic Road
Analysis and Inventory Package(GRAIRjditional information and updates can also be
found at the main GRAIP websitet{(p://www.fs.fed.us/GRAIP/index.shtinl
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Figure 7. The GRAIP toolbar.

The GRAIP Preprocessor and the tutorial package are also installed in the same
directory as the restf the GRAIP packagédditionally, the binary libraries
consolidateShp.dll and graipCOMDLL.dIl arestialled. These files and agGRAIP.dII
make up the Preprocessor and Toolbar. The GRAIP database template, GRAIP.mdb, is

also installed for use by the Preprocessor. rtensions.| | 2ix]
The version of GRAIP.mdb that is included ; '
with the GRAIP download above is Select the extensions you want to use.
compatible with the datdictionary (which iD SAnalyst

[cocan

is what is used for field data collection)
INVENT 4.2. The latest (at time of writing)
data dictionary is INVENT 5.0, which is

Data Interoperability
Geostatistical Analyst
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. ; Mapl

available at the Forest Service GRAIP iaaa

website Publisher
Schematics
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Ditchrel .Shp, Lead_off.shp, ned.shp, Copyright ©1993-2006 ESRI Inc. Al Rights Reserved

Str Xing.shp, sump.shp, Waterbar.shp, an« Provides spatial analysis tools for use with raster and feature data.
road.shp)In order to follow the tutorial,
you need the tutorial files. Unzip them to a

good working directoryA shortcut to the About Extensions |

Figure 6. The Extensionswindow. The Spatial Analyst
extensionis highlighted. 3




GRAIP Preprocessor is installed in the Windd@&tartmenu.

TheArcGIS Spatial Analysextension must be unlocked so that GRAIP can use
certain feature@~igure 7) From theArcMap Main Menu,Tools> Extensions> check
the box next tGpatial Analyst> click Close If the Editor and Spatial Analyst toolbars
are not present in the ArcMap window, check the boxes next to themTiodhsarstab
of the Customizevindow from above.

Necessary GIS Skills

It is helpful tohave basi&IS skills before you use the GRAIP tools, but not
necessary. This manual asssnaenovice GIS skill level so that more people will be able
to use it. Mosbasicprocesses are explainedenoughdetail so that somene who has
never done that procebeforewill be able to without trouble. It is best to at least know
the general laydwf ArcMap and ArcCatalog, and have a reasonably high level of
computer literacyit is helpful to be comfortable with defining and changing projections,
using the Editor toolbar to edit shapefiles and their tables, and changing the symbology of
layers inArcMap. Also, it is good to be comfortable with using the tools in ArcToolbox,
and moving and making copies of layers, and creating new workspaces in ArcCatalog.

Organizing Your Files

File organization is an important component of any GIS taska@®RIAIP
analysis is no exception. There are multiple stages of the same basic data, and many files
arecreated and modified during the process. Many of the files are very ddiegye,
resuling in very large workspaceBven f you have multiple sets of roads in the same
watershed (as you might if you are comparing a set of roads before and after they are
worked on), you will waneach set of dat@ have its own unique set of DENsd other
rasters (such as timuDEM and SINVMAP-created files). It is recommended that you
have a file system established before you begin analysis.

Some guidelines are useful when creating your file system. First, whenever you
want to create a new workspaoemove or copy a GIS file (shapefilegjds), use
ArcCatalog. This is much simpler and more religdhkn the same tasks in Windaws
You wono6t have tatefilésithatdo irtd making bisbapéfileor ggick p a
Second, do all of your work in Arcinfo Workspaces insteacgkgtilarfolders. These can
be created in ArcCatalog bight-clicking in the directoryn which you want to create
the workspacand choosingNew> Arcinfo WorkspacéFigure 8) Keep in mind that you
will have a hard time finding old data if you do not name ewangtclearly and
consistentlylnclude a text file with your naming scheme and file system in the main
workspace if you intend to store the data for long periddsdly, as suggested above,
create all of the necessary workspaaed structurdefore youbegin analysis. This can
reduce confusion later. It helps to write down all of the file paths in the file system for
reference so Yy o uwbodtwhatGhoulchhave gonegvneFesutthlyoda s
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in any file paths that they need to 522 nattawatvortspace —feg G
. [#-{_] Comparison Tk apefile
use, and that all files that they use & 0 TauDEMSIMAPWorkspace 3 ainPoints shapefile
- - . [#-{_] OrigStrmnet = DTCH_REL Shapefile
directly (shapefiles, grids) have ng A Sty i hepell
more than eight characte(ggour —rail e
workspaces can have long names i T
but no spaces)rhe DrainPoints s ol
and RoadLines shapefiles are g ken gg;;;{"c;so Henell
exceptions to this rule. Generally, By — i Rl
if you are renaming a shapefile or ] uma_weno — e
) E’l uma_wealp & StrxingSn Shapefile
grid, do not allow the name to hav 3 Ry iy
more than eight charactefsis e (B, e e Coeer
recommended that you complete 4 R T
the metadata foyourfinal grids i Bl Sharn
and shapefile®r documentation 4oy ;Q'”“““’ :
- uma_wsca # Image Service Reference...
pU rposes ff % uma_wslds {1 shapefile.
Each basic file system 5 & uma-ware =
. uma_wtlen I
should have savorkingworkspace B e @ Toobos
. A uma_ww B . i ~
that contains only and all of the OQ wmien .
files that apply to that particular v OB X pslte 2
. . - = Rename F2 ¥ Coverage...
site or arealn this workspace,qu . 2 Refresh S
shouldhave acopy of the DEM i Natgod J ) 0. Document
you ae using, ayou plan on using gt :ht
. H H (-] UmawDecPWorkspace SR
it (clipped, with the correct e N
projection; see Section lil its e : —
ownworkspaceAlso under the Figure 8. A completed GRAIP project and its file system. The

DEM is called uma_w, and the other grids were created by

working workspace, theISthuld TauDEM, SINMAP, or GRAIP. Also shown is the path to create a
beaworkspacdor the shaefiles new Arcinfo Workspace.

as well aghe files created by the
GRAIP PreprocessoifauDEM will save its files tthe DEMD workspace, and SINMAP
will create its SINMAPData folder there. During the GRAIP process, there are some grid
files thatarecreated. Their default saving locaticdng o t he DE Msheuldbeor k space
okay. An exampldfile systemcan be found in Appendix A.

There are other systems possible, some of them probably simpler. The important
part is that you understand yaystemlt is worth noting that, often in the GRAIP
process, a file will be created thausedlater in the process. If you move the location
thatthefile is saved to, GRAIP will remembérat as thelefault location for that file as
long as that GRAIP file remains open. If you close aropen ArcMapor otherwise
have to reopen the GRAIP fileyou will have to manually locate those files which were
saved elsewhere than defallhis applies to renamed files, tdenally, if you are
sharing this data with other peopilels easiest to export the GRAfiles (DrainPoints,
RoadLines, demnegs layer files so that the person on the receiving end does not need to
use your file sygm or even have GRAIP installed
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Tips and Tricks for ArcGIS 9

ArcGISi s a | arge and compl i calvayswokthe of pr o
way they shouldor they may not workvith your specific datasébr some reason
ArcMap and its toolbars can crash. Some small detail within the data can be wrong or

corrupted, andte dat a w T 20 x|
work with the tools you need.

GIS help and training is
abundant, and usually very useful
There isadesktop help that comes
with ArcGIS. Go tahe ArcMap
Main Menu> Help-> ArcGIS
Desktop HelpESRI has an
extensive online help section, i
accessible from theelp menu or = o
via the ESRI website Paste StortoLt | Plug and Play Monitor on NVIDIA Quadio NVS 290
(www.esri.com). The ESRI e SEreen tesclifon e e
website also has some training "™ Pe“ ,,,,, I PH@*‘ES“?Q bi) |
options.Here are some tips and 1280 by 1024 pvels e 'm .
tricks for using GIS irgeneral, as Troubleshaot... | Advanced |
well as a couple of specific
examples that apply to a GRAIP S|

study.Remember, patience is a
virtue!

First, there are some usability tricks. The GRAIP process uses a lot of toolbars
that you will probably want to display all at once. If ysareen resolution is too low,
you might have to move toolbars around to make the most efficient use of your screen
space at any one tim€o increase the screen resolutiontgthe computer desktep
right-click-> Properties> Settingdab-> Screerareafield-> slide the bar over towards
More-> click Apply-> click OK-> click OK

Figure 9. TheDisplay Propertiesvindow on a Windows XP machine.

(Figure 9) Thisprocess is slightly different 2| x|
from computer to computer, depending on th  Tosbas Commands | apiions |
operating system, etc. Shon e e |

The individual tools thtare available Categories: Commands:
in the Standardioolbar andloolstoolbar are pepat ecty = e =
customizabléFigure 10) In order to B, g Commands By Select By Atibutes..
customize which tools are displayed, go t0 S T o |
the AcMap Main Menu> Tools> | NS5kt Festuaes

. , Spatial Analyst (&) Select Features on Screen

Cu s t o miCamemandsab.From here, Stesiap Seloct From Current Selection J;J
you can navigatéhrough theCategoriesand = 1 12
drag theCommandyou want to the Deseibhe
appropriate tOOIb_ar' Some useful commar_1d: Savein: [Nomalmst  +]  Kevboad. | Addfomfie. |  Close |
where the underlined commands are not in

Figure 10. The Commandgab of the Customize...
window. Some useful tools are displayed under the
Selectioncategory. 11



the toolbars p default, are, dom In/Out, Fixed Zoom In/Out, Pan, Zoom Full Extent,
Go To Previous/Next Extent, Clear Selected Feati&s,. To Selected Featuy@®om
To Selected Featureklentify, and Measure in thEoolstoolbar, and New Map File,
Open, Save, Delete, Add Data, Aat@log, ArcToolbox, anédd Image Servicéfor
Forest Service useravailable online at
http://fsweb.rsac.fs.fed.us/imageserver/imageserve.inrithe Standardoolbar.

There are times when there is a certainfslitextent is useful to be able to return
to, such as if you have a regional background image displayed, and you want to zoom to
the relatively small watershed you are working in. You can create an extent wkokma
Go tothe ArcMap Main Ment> View-> Bookmarks> C r e a-b tgpe& a name click
OK. To use the bookmarkpgo View> Bookmarks> click on the bookmark namhn
ArcCatalog, you may need to refresh a window before the modifications you have made
in ArcMap (such as the creation of new shapefiEg)w up. Rightlick in the directory
> Refresh

One of the most important things you can do is save your work often. However,
you do not usually need to save the map file, because changes made to individual
shapéles and their tables are made directly to those. If you are editing a shapefile, save
the editan the Editor toolbafrequently(Editor-> Editor drop-down> Save Edits
When you create a new shapefile or grid, it is saved on the hard drive. Oncaathte
more important note, back up your data at least once daily. Theupddk system
should be the same as the working file system.

Data projections are sometimes trickyis important to have all of the data in the
same projection, whether or rtbat projection is defined. the data was exported to
shapefiles in the wrong projection, it will likely not be registered correctly with the DEM
or background imagandyou will have to reproject it into the correct projection (see
Section Il). If theDEM is in the wrong projectioryou mayre-project it,but make sure to
use the corredechnique (see SectionlAr c Map attempts to Aproject
the first layer added to the map file defines the projection for everything else that is
added, but only if what is added does not have a defined projedfizean you open a
new map file, the projection oféhviewer is reset. Whenever you change or define the
projection of a shapefile or grid, open a new map file araticethose layer©pen a
new map file whenever you chaniipe dataet you are working witfas opposed to
removing the layers in the map aadiding new layers)ou will probably encounter
messages about data you are adding or editing being in the wrong projection, or not
hauvng a ddined projectionUsually, you can ignore thosk you encounter another
problem and you have encountered onthofe messages in regards to a layer you are
working with, the projection/ projection definition is the first thing you should check and
fix. To checkthis, right-click in the layer name in thEable of Contents ArcMap->
click Layer Propertieso opentheLayer Propertiesvindow for the layet> Sourcetab->
scroll down taSpatial Referengeexpanding the line if necessary.

If you encounter a problem with a tool in ArcMapa toolbartry it again. If it
still does not work, close ArcMap, delete arg ft might have started to create in
ArcCatalog (this will look like whatever file the tool was supposed to create), and re
open ArcMap. Try it again. If the same problem occurs, delete any file the tool may have
started to create, close all programstashe computerand try it without ArcCatalog
open If the problem persists, there is some conflict with the tool and your data, with the
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tool and ArcGIS, etcSeek additional helpf you look in the desktop help or online, look
up the tool to see if has any special requirements that are not met by the input data (e.g.
the tool might require all projections to be defindrcCatalog is open, make sure that
the directory that is displayed is not the same directory you @dng under in
ArcMap, or things will get confusedften it is best to not have ArcCatalog open at all
when working in ArcMap.
Restarting ArcMap works at least half the time. In fact, it is a good idea to restart
the ArcGIS components on a regular basis as a preventativenaedsep in mind that,
if you restart in the middle of the GRAIP process, and the grids are being saved 10 a non
default location orhaveneshe f aul t names, GRAI P wondt remem
to specify the name/location of a particuiée yourself As you go along with multiple
data sets, you might find that there are certain errors that repeat themselves, either
because there is a common problem with the data, or a problem with the tool (or how the
tool relates to the your data typac). Note what the solution to thesproblems are, and
repeat that each tim#.you locate a problem with GRAIP, please email Tom Black at
tblack@fs.fed.usWe will attempt to aid in finding a solution and will add it to our FAQ.
Thefirst example of an error occurred with t@embined Stability Indefunction
in the GRAIP toolbar (see Section Ill). This function uses some inputs that were created
with SINMAP, and outputs a grid file. All inputs would be correctly specified and
located, butvhen the functiomvas executedt would come back with an error. Re
opening ArcMap and restarting the computer did not help. There was no partial file
created. However, the DEM that was used had beprojectedncorrectly and so an
error was generatebefore the output grid file was even created. The solution was to go
back to the original DEMbefore the regrojection) which had been saved, angpmject
it using the correct methodnd therre-runthe GRAIP Preprocessor and all of the
GRAIP toolba functionsto that point(see Sections Il and IlIThis is a good example of
a usercaused error, and one that is all too easy to do.
Thesecondexample of an error occurred in SINMAP, during the final step. This
happened with the sanmecorrectlyre-projected DEM as above. SINMAP needs to be
run all in the same session. The error occurred W@wmpute All Stepsnder the
Stability Analysisnenu in the SINMAP toolbar was initiated. ArcMap would freeze, and
a WindowsEnd Tasldialog would appear. The it solution was to cliciEnd Taskgo
into ArcCatalog and delete all of the alreazmtgated gridgin previous SINMAP steps)
and then raun all of the SINMAP functions. Ais happened twice before SINMAP fully
worked.Howeve, this was not aery goodsdution. The errors in the DEM that were
generated by thimcorrectre-projection were the cause of this error, and the series of
restarts and deletegere only good luckA bettersolution was to do the same as alibve
correctlyre-project the original DEMThis better solution was not discovered until the
first error example had happened, anddbeectly projectedEM got though SINMAP
without any errors.
That lastexample illustrates that a solution such as closing angeaing
ArcMap is often just a 8ndAid for some other problem that habettersolution.
However, it isoftendifficult to pin-point that otheproblem,sofinding thebettersolution
is impractical. The Bandid restart is usually good enough. If that is the solution you
pursue, you should paxtracareful attention to the output data from that point forward

13



to ensurahat all of the data makes sense andinforeseen errors or inagacies have
occurred.
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SECTION I: FROM FIELD DATA TO GIS SHAPEFILES

This section describes the first step in a GRAIP study; changing the data from the
format used by the GPS systems in the field to the format used by ArcGIS. The data must
first bebrought into Pathfinder Officaith the correct formatNext, a differential
correction is performed using downloadsase station data in order to remove data
points that have very low precisi¢an internet connection is required for this step)

Finally, the differentially corrected files must be exported into their final format, which is
the GIS shapefileThese instructions are f&athfinder Officet.0. Other versions may be
different in some respects.

Transferring Field Data into Pathfinder Office

Data is collected in the field with the TrimblerraS/nc software. Data is saved
as a set ogight ornine files with the extensions .car, .dd, .ggp, .gis, .giw, .giX, .obs,
and.obx (the file with extension .car does not exist if there are eight fliggire 1). The
default naming theme that Terrate uses includes the date ang——
time that the file was created (for example, RO71215A was | | Erorz409a2.dd
created on 7/12 at 3 pmAn example of a Ter@ync file might %Eg;ﬁ:ﬂgiig;é
be RO71215A.gicln order forthese fileto be usable in = ro7240942.gis
Pathfinder Officetheir format must be changed to the SSF (fif | EIro7z40942.giw
extension .ssf) from that set of files. This is accomplished by gigiﬁjﬁiﬁgg‘s
transferringthe data into Pathfindéffice. ST

There are a number of devices that can be used for fi gzggz:zi;ﬁ;
data collection, from laptops to small handheld field PCs. Th{}| i@ro7241682.0i
methods for retrieving data from each of these devices are || Erorz416a2.gp
different and so are not explained here. It is assumed that a ggg;ijigﬁ;:ﬁv
the data is accessible from the computer you are using. YOull| i rozzs1ea2.qix Figure 11. Al
will need alleight or nine TerraSync files, depending on how || =Iro7241642.0bs nine possible
many are created by default with your particular field data Srorzaieazebx | | Terrasync files.
collection dewe. —

It is important to keep the raw data and Pathfinder Office files organized so you
know whereto look in the future. You should keep these data in a folder separate from
the ArcGIS workspace, and, if you have multiple sites, or will have multiple sites
sometime in the future, each site should get its owrfadler (a site might be all roads
in awatershegdor the roads in a road decommissioning study before they have been
worked on with a second site for after they have been workédYau shouldkeep a log

of every TerraSync file and what part of which road each file contains.

[

1. Move or copy all of the relevant raw data into whichever folder your want to use.
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a. Relevant data are aight ornine TerraSync files for eacHdiname
(RO71215A.9icR0O71213.dd, etc.).
b. Keep the raw data separate from the GIS workspace.
2. Open Pathfinder Office.
a. Go to the WindowsStartmenu> Programs> GPS Pathfinder Office (version
number)> click onGPS Pathfinder Officeo open.
3. Select the project foldeThis is the place where all of the fildstPathfinder Office
creates will be saved.

i
Project Mame: 0 3 I_._IDK
=
Comment: Thursday, April 09, 2009 5:11:09 pm Help |

- Default folder for

Project Folder: C:hRawDatahSiusDataVRO7240942

Backup files: C:ARawD atahSiusD atahRO72409824B ackup

Export files: C:A\RawD atatSiusD ata\RO72409424E xport

Base files: C:ARawD atahSiusD ata\R072409824B ase
MNew... Remove Modify...

Jv Display this dialog at start-up

If the Select Projectvindow does not automatically open, gdFie->Pr oj ect s é
b. If you are working with an already created project, usétiogect Namedrop-
down menu to select it and cli€. Skip ahead to step 4.
c. If you do not have a folder set up for t@rent project, you must set one up now
GotoNe w.é

Project Folders e x|

Project Name: [R05041143

Comment: |Tuesday, April 14, 2009 10:13:52 am

Project Folder: |C:\RawD ata\SiusData\ROS041143 Browse... &_———————_.q%__q__

e

Backup Folder: Ig ackup 2
Select Folder
Export Folder: |Export {OWSE. . |
. SR | ocal Disk (C:) :_I
Base File Folder: IBase Brawse... i [#-{5) Allegro Bootloader Update
[#-{7) arcais
0K | Cancel Default Help | i {) BIOS3_01
i +-{_7) Documents

[
[#-{5) Documents and Settings
[#-47) Drivers
[#-4) etc
[+ fsapps
) Fsfiles
-5 Fsother
D) 1386 s

i~ TRMSHARF

oK I Cancel |




i. Nextto theProject Folderfield click B r o w s @a¥igate to the location of
the raw data fés> click on the folder that contains those fikeslick OK.
ii. TheBackup FolderExport Folder andBase File Foldeare subfolders
automatically created in the project folder. Check to make sure they will be
created in the same place by clickBg o w siextdo one of those fields.
iii. In theProject Namdield, enter a name that makes it clear which folder is
referenced.
iv. Click OKto create the project folder.
- ClickYess f the error message that says, 0fAF

want to continue?0 pops up

GPS Pathfinder Office el
' Folder already exists
. Do you want to continue?

Yes No |

d. Click OKto select the new project.
4. Go to the main men#t Utilities-=>Dat a Tr ansfer é

[*%] GPS Pathfinder Office
File Edit Wiew Data | Utiities Options Window Help

Batch Processor...

W

Data Transfer...
Differential Correction...
Export...

Grouping...
Combine. ..

Data Dictionary Editor. ..
Import...

BaPo @

Other

a. Pathfinder Office is set up to talk directly to whatever device you use to collect
field data, but we do not want to do this. Instead, we want to use data already on
the hard drive of the computer. These methods aiptuitive because of this.

b. Ensure that thReceivdab is selected.
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c. If you already have the relevant folder connected, click o#wcedrop-down
to select it and skip to step il you do not alreaglhave the relevant folder

connected, you will need to connectGtick Devi c es é

Joe =]

=101 %]

Connected to TerraSync +3.00.

-E.-?Data Transfer

SiusData

s |
~Files o Receive

File ] Size ] Data Type ] Destination | Tl

Press Add to Select files.

MuYe

EBemove &l

Transter &l

A

Settings... I Help l Close I
i. Click Newe .
| Name I Location ] Device Class ]
=| GIS Datalogger on COM1 COmM1 GIS Datalogger
3 GIS Datalogger on COM2 COmM2 GIS Datalogger
@l EquipTest C:\RawData\EquiTest  GIS Folder
@l SiusData C:\RawData\SiusData  GIS Folder

| Delete I Properties... l Close |

ii. SelectGISFolderas the type of device you wish to createlick OK.
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Create New Device ) X|

Select the type of device you wish to create.

GIS Datalogger

GIS Datalogger on Windows Maobile
GIS Datalogger on Windows PC
GIS E-mail Device

GIS Folder

GIS PCCard
GPS Receiver (4000 Series)

| oK I Cancel I

iii. Click Br o w sosavigate to and select tReoject Folder(created above}

click Next

Add New Device - Folder V x|

: . lC:'\FiawData\SiusDala I

iv. Use the droglown menu next tdypeto selectTerraSyn¢and tha select the

Versionclosest to that used in the fietdclick Next

Add New Device L .Z(J

Specify the Type of files to be sent to this device:

Type: | TemaSync j

Version: T -

< Back I Next > I Firish Cancel
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v. Give the device a short name (undére characters) in thBlamefield-> click

Finish. Click Closeto close théevicesvindow.

Add New Device L X|

Specify a name for the device you have defined:

Name: {SiusDatd

< Back I est> || Finish I Cancel I

d. Click theAdddrop-down in theData Transfewindow-> wait for Pathfinder to
connect to the device folder if necessarglick Data File. Select the relevant
data files (only those with a .gis extension show=p)ick Open Those files are
addedo theFiles to Receivéeld.

e. Click Transfer All

REE]
Device = o
ﬁSiusData =] I%O E[Eo” Devices... I E #}F’J)%A:]

Connected to TeraSync +3.00.

Receive I Send |

— Files to Receive

File I Size I Data Type I Destination l
RO7240942.gis 1751... DataFile C:\RawData\SiusD ata\R072409424R07240...

Transfer All | |

Settings... J Help l Close I
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f. TheTransfer Completedialog appears. This dialog will tell you if the transfer(s)
was/were successful. You should check on the location of the transferred files by
clickingMo r e D dotaecéss thiy file and looking at each file path. The
files shouldbe transferred to the same directory as the raw data files. The format
is converted to SSF (extension .s$here is a backup of the SSF file saved to the
Backupfolder in the project folder by defaultlick Closewhen satisfied. Click
Closeto close théata Transfemwindow.

Transfer Completed 2 _-:.[EL’_‘J

1 File[s) Successfully Transferred.

The file C:\RawData\SiusData\R0O72403424DTLO4148. TXT
contains a detailed log.

Close I More Details... |

PP DTLO414a.TXT - Notepad i . =
File Edit Format View Help
pevice: siusbData |

rReceive operation Completed.
1 File(s) Successfully Transferred.
Details are as follows:

10:4%3:26dAM 4/14/2009 Received File C:\RawData\SiusData\R07240942\R07240942.ssf from pefault.
Ccompleted.

5. View the data to ensure that it is what you want.
a. From the main menu, go ¥ew> Map. If necessary, sect the SSF filés) that
you justcreatee> click OK.

[*%] GPS Pathfinder Office - RO72409A2.5sf
File Edit | Yiew Data Utiities Options Window Help

o M = OaQ|(aa®

Time Line

Layers 9 - 1.280 km ->
Pan

Auto-pan to Selection

Zaom »

Scale »

Refresh

BE B2 PTG
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Differential Correction

GPS data contains many small errors due to factors associated with the satellite,
such as its orbit being slightly off arterference from the atmosphere. Most erajrthis
typecan be eliminated by performing a differential correction after the data has been
collected(Figure 12) Differential correction uses data downloaded from a nearby base
station tomove and delet&PS points in error by comparing points from your dataeo t
base station data. In this way, accuracy is improved.

Not everyerror can be removeuay differential correctiorfFigure 12) Many, if
not most, errors that show up as zigzags in the road line will remain, and must be
corrected by hand,
as discussed latlf. ;\f\\ ﬁ 5\
all of the positions ; w
that make up a
feature (e.g. a road
line) are .

uncorrectable, then N @

the differential
correction will //
remove the feature. Smallsr igzags;
There are some ﬁ&
steps to take that -
ﬁ(r)]tsgi:ia??;:]r:jlstl’\:! 26 SSF File; before correcting \\ COR File; after correcting
are discussed below

An internet
connection is
required for this step in order to use the mostaigate base station data.

Figure 12. A section of road before (right) and after (left) differential correction.
Areas where the differential correction changed the road line are noted.

1. With the same project folder open as above, gbitiidies-> Differential
Correctioné

[*%] GPS Pathfinder Office - RO72409A2.ssf
File Edit Yiew Data | Utiities Options Window Help

J =5 ] & ] & e Batch Processor...

Data Transfer...
Differential Correction...
Export...

Grouping...
Combine...

Data Dictionary Editor...
Import...

Other

BE RS P
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2. TheDifferential Correctionwizardappears.
a. If the correct files do naappear in th&elect SSF files to correfaeld, click the
plus sgn-> navigate to and select the relevant fiteslick Open If the incorrect
files appear, in th&elect SSF files to correfeld, select them and click the X

below the plus to remove theflick Nextwhen finished.

‘& Differential Correction Wizard

Select SSF files to correct

RO7240942, ssf

[x]x] E

Start Time: 07/24]08 10:16:44

End Time: 07/24/08 14:31:46

Folder: C:\RawData!SiusDatalR07240942
Positions: 3047

Collected with H-Star receiver: Yes

% Back II Mext = I Cancel | Help I

i. Below theSelect SSF files for correon window, there is some information
about the file.
- Date and time range of collection, locatmmthe hard drivenumber of
GPS positiongn the file, and whether or not the file was collected using
an HStar GPS receiver {Star allows for greater agacy).
ii. You should only correct multiple files if they are geographically near (within
about 50 miles), because it is necessary to use a nearby base station.
b. If the data was collected with an$tar receiver, seleétutomatic HStar Carrier
and Code Procesing If the data was not collected with arStar receiver, the
options undeH-Starwill be grayedout. If that is the case, seletitomatic

Standard Carrier and Code Processirigjick Next
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fferential Correction Wizard ] 10 x]

—Processing Type

H-Star:

l (¢ Automatic H-Star Carrier and Code Processing l

" H-Star Code Processing Only
" H-Star Carrier Processing Only

Standard:

I " Automatic Standard Cartier and Code Processing I

" standard Code Processing Only

" Standard Carrier Processing Only

< Back I Mext > I Cancel | Help |

c. The settings on the next screen can be adjusted by clickitghtmegebutton
We wantto ensure that differential correction does not remove any feature

because that featureds positions cannot Db

@ Differential Correction Wizard = :JE'J.EJ

—Correct Settings

Standard rover processing
Raver filtering with data collection settings
Correct velocity records

Re-correct real-time code positions

Standard audit files

Standard base processing

I Change... I I

< Back I Mext = I Cancel | Help |
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i. Click Change> click theOutputtab-> underOutput Positionsensure that the
radio button next t€orrected and Uncorrected selectee> click OK-> click
Next

Correction Settings X I

Code Output |Base |

— Output Positions

" Corrected onl
I % Conected and Uncorrected I

—Audit File Contents

" None
(% Standard
" Expanded

oK I Cancel | Apply | Help |

ii. You should only have to do this one time, as these settings are saved.
However, since missing this step could result in the loss of da&ta good
idea to check this setting about once per day that you use the differential
correction.

d. Click Selecinext to theBase Provider Groufield.

& Differential Correction Wizard - ..-JE.I.)_(J

Base Provider Group:

SiusGroup Select... I

—Reference Position

" Use reference position from base files

(' Use reference position from base providers

IV Confirm base data and position before processing

25
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i. This window looks different if your data was collected with a receiver that is
not H-Star enabled, but the process is similar. If this is the case, you will click
Selecinext to theBase Provider Seardield, and skip ahead to stép
below.

ii. If you hawe an appropriate group already, select it fromBthge Provider
Groupdrop-down menu, check to make sure the selected base station is still
the best option (plus sigw Update Lis}, and skipaheado stepiii . If you do
not already have an appropriate group, chic& w Bext to theBase Provider

Groupdrop-down menu. Name it something obvierglick OK.

Base Provider Group s X
Base Provider Group: !
| | New. .. Delete |
# | Provider | Distance I Integrity Index I + I
x I
Show Integrity Index of Type: lSingIa Frequency Carrier ZI
Help | OK | Cancel I

iii. Click the plus sign. A list of base stations appears, with their distance from the
data and an integrity dex (higher is better).

Base Provider Group - x|

Base Provider Group:

ISuisGroup | New... Delete |

# IProvider l Distancel Inteqrity Indexl + |I ﬁN\
* |

Show Integrity Index of Type: lSingle Frequency Carrier LI

Help I OK Cancel
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- Click theUpdateList button to acquire thetiest list. TheDownloading

base pr windowlappeargwhile the download is taking place.

Select Base Provider s x|
Provider Distance: Integrity Index | «
B A CORS, NEWPRTAIR_ORZ007 (P367), OREGON
R UnaYCO, Newport, OR {(npw1)* 22 km ?
R UNAYCO, Alsea, OR (p374) 25 km 88.45
R UnavCO, Philomath, OR (p375) 44 km 86.36
R COOP_CORS, Florence, OR 56 km §9.83
R CORS, FLORENCE COOP (LFLO), OREGON 56 km ?
R UNAYCO, Rose Lodge, OR (p395) 62 km 92.36 j
Show Integrity Index of Type: lSingIe Frequency Carrier LI
Show Base Providers of Type: I all types Z| Update List | |
Base Provider
MNew... I Copy... I Properties. .. l Delete; | ‘
Help | OK I Cancel |

- Generally the CORS base stations are the best chBmlect a nearby
base station, with relatively high integrity index and a bias towards
CORS stationdf you have HStar data, you can select multiple base
stations. The more base stations you select, the longer it takes to complete
the differential correction, but the greater are thercka of correcting alll
data.
- ClicktheP r o p e rbuttbnetcssbow some more information about the
selected base station, such as the organizeggponsible for running the
base station, and its preciseation, in latituddongitudeand altitude.
- Click OK to exit theSelect Base Providevindow.
iv. Click OKto exit theBase Provider Grougvindow.
SelectUse reference position from basevidersin theReference Position
section of the windowCheck the box next tGonfirm base data and position
beforeprocessingClick Next
Select where you want the new corrected data file (extension .cor) to be saved and

how you want it to be named. Cli&kart

27



g.

ifferential Correction Wizard

—Output Folder
¢ Use the project folder

" Use the same folder as the input file

—Output Filename

' Create a unique filename based on the input filename

" Use original filename, overwriting any existing .cor file.

< Back II Start II Cancel |

Help

ﬁ

If base data cannot be downloaded for some reason Bdidktwice, select a

different base station, ariy again.

Click Confirmwhen required.

When the process is complete,

complete. 0 You shoul d |

correction was successful.

Useful data includes the number of pasis corrected, the number

ook

at

t he
t he

uncorrected, whit method (carrier or code) was used for how many

wi ndow

dat a

positions, how many positions were thrown out, and estimated accuracies for

the data.
When finished, clickClose

& Differential Correction Wizard

E e e e e P e e
Filtered out 420 uncorrected positions
({only "Corrected" positions selected for output)

Differential Correction Summary:
1 file processed. In this file:

Estimated accuracies for 2627 corrected positions are as follows:

Range Percentage

0-15cm

15-30cm -

30-50cm 28.4%

0.5-1m 34.2%
1-2m 27.3%
2-5m 9.6%

=5m 0.6%

Differential correction complete.,

«| |

2356 (77.3%) of 3047 selected positions were code corrected by post-f
2152 (70.6%) of 3047 selected positions were carrier corrected by post
139 (8.0%) of code positions chosen over carrier, as they were of highe

< Back I Close I Gantel

Help
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Exporting Data as Shapefiles

The final data mst be in the5IS shapefile format so that ArcMap and GRAIP
can analyze it. The differentially corrected data files (extension .cor) are exported as
shapefiles. The new shapefiles are sdwedefaultto the Export folder in the project
folder. You will wart to either movegopy, or save them initiallyo a workspace for GIS,
as discussed in the Introductidtach single differentially corrected CQife turns into a
set of shapefiles, one for each featéeditionally, you can export multiple COR files at
once, and they will all contribute their data to a single set of shapd&filesaumber of
shapefiles created depends on the data collected. For example, if the crew did not collect
any ditch relief pointsthenthere will not be any shapefile exported called DTCH_REL,
which would contain the data for the observed ditch relief culverts. All of the possible
shapefiles ar8BASE_DI, DIFF_DRA, DTCH_RELEND_RD,EXCAV_ST,GATE,
GULLY, LANDSLID, LEAD_OFF,NON_ENGI, PHOTQ Point_geREVISIT, ROAD,
ROAD_CLS,ROAD_HZR, STRM_CRO, SUMP, and WATER_BSometimes, data
will be exported so that there are more than one of certain shapefiles (e.g. ROAD and
ROAD?2). This seems to be due to significant differences in colledébes or in the data
dictionaries used for data collection. This does not have any effect on the processing of
the data or its results.

1. With the same project folder open as before, go to the main-méhilities->

Exporté

[*%] GPS Pathfinder Office - RO72409A2.ssf
File Edit View Data | Utiities Options Window Help

J' = E | @ | @ e Batch Processor...

Data Transfer...
Differential Correction. ..

Grouping. ..
Combine...

Data Dictionary Editor...
Impott...

Other

BE B PEox |

2. TheExportwindow appears.
a. Inthelnput Filessection, clickBrowse.-> navigate to the location of the
differentially corrected file or files that you wish to export to shapefilsglect
the necessary COR filesclick Open
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 Input File:
Folder  C\.ASiusData\RO7240942 g
Selected Files: Cancel

RO7240942.cor Browse... I =
elp

| e

Output Folder
§/C:\RanData\SiusData\RO724034 2\ E xport Browse...
— Choose an Export Setup
| Sample ESRI Shapefile Setup |
Format: ESRI Shapefile
Type of Export: Features - Positions and Attributes
Output Option: Combine and output to Export folder
GIS Coordinate System:
Site:
System: UTM
Zone: 10 North
Datum: NAD 1383 [Conus)

Coordinate Units:  Meters

New... | Delete l Properties...

b. You can change the location of the output folderlmking B r o w siextéo the
Output Folderfield. You may find it easier to udbefinal destination of the
shapefiles (GIS workspace) for simplicity. Note that if you export to a location
that already has GRAIP shapefiles in it, you will overwrite thbsgsfiles.

c. IntheChoose an Export Setgection of the window, chooSample ESRI
Shapefile Setufrom the dropdown menu.

{Choose an Export Setup

I lSampIe ESRI Shapefile Setup 'I I
S e

Format: ESRI Shapefile
Type of Export: Features - Positions and Attributes
Output Dption: Combine and output to Export folder

o e (el e T

d. Check the coordinate system in the area u@d8rCoordinate Systeta make
sure it is correct. If using UTM, make sure the zone is set corr&abttangular

systems like UTM are best for this analysis.

T T ST T T YT T

GIS Coordinate System:
Site:
System: UTH
Zone: 10 North

NAD 1983 [Conus)

eters

New... Delete Properties...
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Northern UTM Zones

Latitude 120 W 114W 108 W

S
B

Latitude

108 W

If the coordinate system is not correct, clRk o p e r>tclicletlse é
Coordinate Systetiab-> selectUse Export Coatinate Syster click
Changeé

Export Setup Properties - Sample ESRI Shapefile Setup L x|

Data | iapites | Units

Pastion Fiter ESRI Shapefile
| Change... I I

' Use Export Coordinate System

Site:

System: UTHM

Zone: 10 North

Datum: NAD 1983 [Conus)
Coordinate Units: ~ Meters

Altitude Units: Meters

Altitude Reference:  HAE
" Use Current Display Coordinate System

Site;

Spstem: Lat/long
ZOhe;

[atumy: WiES 1984
Coordnate Units;

Altitude Uhits: Ieters

Alitude Beference; HAE

Export Coordinates As
Ry X2

oK Cancel Default Help




- Use the drop down menus to select the appropriatelicade system and
associated propertiesclick OK.

Export x|
Select By
' Coordinate System and Zone

Cancel
= Site _J
Help |
System: IUTM _:l
Zone: {10 Notth |
Datum:  |NAD 1983 (Conus) =
— &ltitude Measured From
+ Height Above Ellipsoid [HAE)
" Mean Sea Level [MSL)
Geoaid Model
& Defined Geoid (EGMIE (Global]]
€ Other
Geoid: | EGM3E (Global) =
Coordinate Units: IMete;s L]
Altitude Units: IMeters Zl

iii. In thePropertieswindow, click thePosition Filtertab. Undelnclude

Positions That Areensure that/ncorrecteds checked.

Export Setup Properties - Sample ESRI Shapefile Setup _)SJ

0 Output I Attributes I Units
l Coordinate System | ESRI Shapefile

~ Position Filter Criteria
¢ Filter by GPS Position Info

Minimum S atellites: IZD (3 or more SV: » I

Maximum PDOP: Any v
Maximum HDOP: Any =
Include Positions That Are
IV Unconected IV Realtime Carier Float
v P[Y] Code IV Postprocessed Carrier Float
[V Realtime SBAS IV RTK Fixed
¥ Realtime Code IV Postprocessed Carier Fized

IV Postprocessed Code

" Filter By Precision (68% confidence)

Huorizontal Precision: ICI. 00 m
Yertical Precrsion IO‘ 00'm

IV Include Non-GPS Positions

™ Export Features That Have o Positions

oK I Cancel Default Help
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- This will export all features, including those which could not be
differentially corrected.

- This setting is saved, bugince missing this step could result in the loss of
data, it is a good idea to check this setting about once per day that you
export data.

e. Click OK to export the file or files.

f. TheExport Completeavindow appears when the export is complete. This
window shows how many features were in the initial COR file(s), and how many
features were exportetihere shoulde the same numbef featuresbefore and
after export. You can clicklo r e D etd sad ekastl§ which files were created
and where they are locateda log filesimilar to the log file createith the data
transfer procesd his text file is saved to the same folder asetkigorted files.

Click Closewhen you are finished viewing ttiexport Completedialog.

3. Each shapefile is composed of a number of files that are readable by ArcGIS. Use
ArcCatalog to move or copy the shapefiles into the appropriate GIS workégaae

did not save them there in step 2b abd¥eprocessing can now begin.
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