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Last updated:5/3/2016

This document describes how to install and use the ArgGIS 10 toolbox developed for GRAIP-2. GRAIP-2
refers to the GRAIP version being developed for ArcGIS 10. This will supersede GRAIP version 1.0.x that
was only compatible with ArcGIS 9. GRAIP-2 functionality is being developed using a combination of
Python and C++ programs.

New Functions

Functions in GRAIP Tools
Road Surface Erosion Analysis
e Road Surface Erosion
e Stream Sediment Input
Mass Wasting Potential Analysis
e Add Stability Index to Database
e Mass Wasting Potential
e Length Slope Plot
e Stability Index with Road Impact

New TauDEM functions
SINMAP Stability Index
e Stability Index
e Calibration Parameter Region Grid

Prerequisites and Dependencies
GRAIP-2 assumes a Windows Computer with ArcGIS 10.3.1 or higher and Microsoft Office.

These instructions specifically refer to a computer with Windows 7 64 bit, ArcGIS 10.3.1 and Microsoft
office 2010. Adjustments may be needed for different platforms. We have tested on both 32 and 64 bit
Windows 7 operating systems.

ArcGIS 10.3.1 include Python 2.7. A number of Python libraries are required beyond the Python version
installed with ArcGIS. GRAIP depends on numpy-1.8.1 from the ArcGIS 10.3.1 Python installation

TauDEM (version 5.3) is used to provide hydrologic terrain analysis and channel network delineation
functionality. GRAIP depends on GDAL-1.9.2 from the TauDEM installation.

The GRAIP Preprocessor uses ODBC database drivers from Microsoft office to access the GRAIP mdb

database, so a version of Microsoft office needs to be installed.

Installation

NOTE: If you have previously installed GRAIP-2, you need to uninstall GRIAP-2 first. From Windows list of
installed programs, uninstall “GRAIP-2 Prerequisites version 2.0”, “GRAIP-2 Python Tools version 1.0”
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and “GRAIP-2 Preprocessor version 2.0”. Since version number changes as software gets updated, you
may have different versions for these three software packages.

1. Install graip_2_prerequisites_setup.exe. This installs the python libraries used. These include
e pyodbc-3.0.7
e Click-2.5 (Python command line interface creation kit)
e scipy-0.15.1
e matplotlib-1.1.0
e setuptools-5.4.1
e easyinstall-2.7

In case you have multiple versions of Python installed select Python Version 2.7 from ArcGIS
(usually in folder c:\Python27\ArcGIS10.3\). During this install you need to be connected to the
internet as the install script downloads python components that are part of setuptools and
easyinstall.

2. Install graip_2_arcgis_python_tools_setup.exe. This includes

e  GRAIP Tools.tbx: This is an ArcGIS Toolbox that interfaces to Python Scripts

e ArcGISRoadSurfaceErosion.py: ArcGIS Toolbox interface to Road Surface Erosion function

e ArcGISStreamSedimentinput.py: ArcGIS Toolbox interface to Stream Sediment Input
function

e ArcGISStabilityIndexWithRoadImpact.py: ArcGIS Toolbox Stability Index with Road Impact
interface to Stability Index function

o ArcGISMassWastingPotential.py: ArcGIS Toolbox interface to Mass Wasting Potential
function

e ArcGlISCalibrationRegionTool.py: ArcGIS Toolbox interface to Calibration Region Grid
function

e ArcGISLSPlot.py: ArcGIS Toolbox interface to Length Slope Plot function

e RoadSurfaceErosion.py: Command line callable Road Surface Erosion function

e StreamSedimentinput.py: Command line callable Stream Sediment Input function

e Stabilitylndex.py: Command line callable Stability Index function

e MassWastingPotential.py: Command line callable Mass Wasting Potential function

e LSPlot.py: Command line callable Length Slope Plot function

3. Install TauDEM from http://hydrology.usu.edu/taudem. TauDEM534.exe

4. Add the GRAIP ArcGIS Toolbox.
e Open ArcMap 10.3.1 or higher.
e Open ArcToolbox within ArcMap
e Right click in white space to Add Toolbox



el Add Toolbox.. |

{5;; Ervvironrments..,

Hide Locked Tools

Sawve Settings 3

Load Settings 3

e Navigate to the GRAIP-2 > PythonTools folder and open GRAIP Tools.tbx.

Add Toolbox

Laok. in: [El PythonTools -
: Bz Home - Documentstarcals
GRAIP
4 Folder Connections
£,

£ Program Files
The following tools should be added to your ArcToolbox list
= B GRAIP Tools
= &y Mass Wasting Potential Snalysis

5 Add Stability Index to Database

| Length Slope Plot

[ Mlass Wasting Potential

| Stability Index with Road Impact
oad Surface Erosion Analysis

La

o Lo L

m
&

i
L]

Foad Surface Erosion

s

5 Stream SedimentInput

e If you wish this toolset to persist when you close and open ArcMap right click in white space
in ArcToolbox and Save Settings > To Default.

£ Add Toolbox.,

‘;-;’fg Ervironrments..,

Hide Locked Taols
B e B R

Load Settings r To Default

5. Add the TauDEM ArcGlIS toolbox from C:\Program Files\TauDEM\TauDEM5Arc and save settings to
default if desired.
= & TauDEM Tools
B Basic Grid Analysis
B Specialized Grid Analysis
By Stream Network Analysis

A

6. Install graip_2_preprocessor_setup.exe. This includes:
e PySide Python GUI library



e  GRAIP Database file (GRAIP.mdb) located under GRAIP_DB folder

e GRAIP demo data under the ‘tutorial’ folder

e This manual under the ‘tutorial’ folder

e  GRAIP Icon file (GRAIPIco.ico)

e preprocessor.pyw (main script file for the preprocess application)

e utils.py (script file that contains utility functions for the preprocessor application)

In this install click Yes to the Folder Exists message
Faolder Exists EZ

'@' The folder

ChPrograrm Files\GRAIP-2

already exists, Would you like to install to that folder amyaiay?

Yes || Mo

Note: During the Preprocessor install you need to be connected to the internet as the install
script downloads PySide GUI library.

Run GRAIP

1. The GRAIP demo data is in C:\Program Files\GRAIP-2\Preprocessor\tutorial\demo.zip. Move the
folder demo from this file to your working location.

2. Run the GRAIP-2 Preprocessor. Double Click GRAIP-2 Preprocessor shortcut.

Enter inputs



B =y

U E GRAIP Preprocessor (Mersion 2,00

File Setup

The GRAIP Preprocessar is a kool ko impart USDA Forest Service road inventory information inko a MS Access database For use by GRAIP Analysis Tools in
ArcGls

GRAIF Database (*.mdb)

C:\Users\dtarbiDeskiop)demoltest. mdb

[

Input Files
Road Shapefiles
Cilsershdtarb'\DesktophdernobShapeFiles\Road.shp

#dd

Remoave

!

Drain Points Shapefiles

Chllsershdtarb'\DesktophdernohShapeFileshBBdip shp -
CihUsershdtarbtDesktoptderno’ShapeFilestDiffuse.shp

Chillsershdtarb'iDesktopidernotshapeFilesiDitchRelshp

Cihllsershdtarb'\DesktophdernohShapeFilesiLead Off.shp

ClsershdtarbhDesktopiderno’ShapeFilesyMNed.shp

Csers\dtarb\DesktopidernoyShapeFiles\Str_Xing.shp —I | Remove
Cilsershdtarb'\DesktophdernohShapeFiles\Sump.shp j

add

Ik

I Opkions H TExt H Cancel

Click Next and OK through all the preprocessor windows that open. [Tom - it may be better to
distribute a more recent example that does not trigger so many errors/warnings]



@ E GRAIP Preprocessor (Mersion 1.0)

Import Drain Point Shapefile: 1 of 8

Match a source Figld From the input file to the appropriate target Figld in the database

File being imported
CiiUsersidtarbl DesktopidemoiShapeFies\BEdip.shp

Set Field Marmes

Drrain Point Type

Broad base di
sl EMismatch

Far each target field,

Type mismatch between field 'FillErosion’ in database and value Mo’ in field

o

i

Target Fi 'FILL_EROS" in shapefile,'BBdip.shp"& default walue will be used, -
CDate
CTime
| ]
WehicleID IVEHICLE ']
StreamConnectID lSTREAM_CON ']
SlopeShapelDd [ SLOPE_SHAP = l

Import Progress

0%

Mext ] [ Cancel

Open ArcMap and run TauDEM to get a stream network.

3. Add original DEM and run Pit Remove
5! PitRemove E=8 (= ==
Input Elewation Grid

[Hern

[] Fill Considering orly 4 way neighbars [optional]

Input Depression Mask Grid {optional)

m

Input Mumber of Processes

Cukpuk Pit Removed Elevation Grid
i sersidtarb Desktop)demoDERM  demfel. LiF

==

&2l -

| ok

] [ Cancel

] [Envirnnments... ] [ Show Help == ]




4.

5.

6.

If you receive a TauDEM firewall warning you may dismiss it with either allow or cancel. The
program runs regardless as it does not actually access the network.

D8 Flow Directions

o

{ =" D% Flow Directions

Input Pit Filled Elevation Grid (rmusk be | kF)

|Hemfel tif

Input Murmber of Processes

Cutput DF Flow Direction Grid (must be Eif)
C:Usersidtarbi Deskioph demoidemp. tiF

Cutput 0F Slope Grid (rmusk be ki)
iy Users\dearbl Deskkoph demoldemsds. kiF

m

el -

I K I I Cancel I IEnvianments. o J I Show Help == I
D8 Contributing area with outlet
7 D8 Contributing &rea EI@
Input DS Flow Direckion Grid {must be Lif) -
| Chlsershdtarbh\Desktophdernoidernp tif j E}
Input Qutlets Shapefile (must be | shp) (optional)
| ChUsershdtarb\DesktoptdemotOutletd shp j
Input Weight Grid (must be LF) (optional) -
| K1)
Check for edge contamination
Inpuk Mumber of Processes
g
Cuktpuk D& Conkribuking Area Grid (must be EiF) -
CUsersidtarbt Desktoptdemoldemads, tF @
Ik I I Cancel I IEnvianments. » I l Show Help ==

(a) Expedient alternative. Stream Definition by Threshold (This is an expedient approach with
contributing area threshold 1000. In general it may be better to use one of the more elaborate

TauDEM methods. See TauDEM manual)




o

7 Stream Definition By Threshold El@

Input ccumulaked Stream Source Grid (must be EF) ]
[demadt.tif |
Input Mask, Grid {musk be | EF) {optional)
| El
Threshold
1005
Inpuk Mumber of Processes
g
Cukpuk Stream Raster Grid (mosk be | EF)
C:UserstdtarbDeskioptdemot demsr e, kHE
(04 ] [ Zancel ] [Enviru:unments. . ] [ Show Help ==

(b) Rigorous Alternative. Peuker Douglas Stream Definition. (This performs a stream drop analysis
to select a channelization threshold that produces a stream network with geomorphologically based
drainage density. This requires an outlet file that has its outlets precisely positioned on the stream
paths.)



" Peuker Douglas Stream Definition EI@
Input Elevation Grid {must be L) -
| CiUsershdtarbh\Desktophdemotdemfel tif ﬂ e
Input D3 Flow Direction Grid {must be | LiF) -
| Cih\Users\dtarb\Desktopidemotdemp tif ﬂ o
‘Weight Center

0.4
Weight Side
0.1
‘Weight Diagonal
0.05
Accurnulation Threshold
S0
| Check for Edge Contamination
Input Outlets Shapefile {must be  shp) {optional) -
| Cilsers\dtarb\DesktophdemotOutlet shp ﬂ o
Input Mask Grid {must be .k} {optional) -
| =
Input D8 Contributing Area for Drop Analysis (must be bF) {optional) -
| CivlUsershdtarbhDesktophdemotdemadd tif ﬂ e
Input Mumber of Processes
g
Qutput Stream Source Grid {must be EiF) -
Cii\UsersidtarbiDeskiopldemo’demss. b E;-
Qutput Accumulated Stream Source Grid (must be (P -
CiUsersidearb\Desktopl demal demssa, tif E;-
Cutput Stream Raster Grid {must be LR -
Ci\UsersidtarblDeskiopldemot demsrc, tif E;-
Cutput Drop Analysis Table {must be |, bxt) {optional) -
Cii\UsersidtarbiDeskiopldemotdemdrp. bxt E;-
ilze the range below to automatically select threshald by drop analysis
Minimurn Threshald Value
5
Maximurn Threshald Yalue
S0
Mumber of Threshold Yalues
1
| Use Logarithmic spacing for threshold values
CE ] | Cancel | | Enwironments. .. | | Shaow Help >

In what follows the results from (b) are used.




7. Stream Reach and Watershed

20 Stream Reach And Watershed

0
B
B

Input Pit Filled Elesation Grid {must be | Eif)

| Co\Users\dtarbt\Desktopidematdemfel tif RN=
Input D Flow Direckion Grid (must be EF) -
| ChUsershdtarb\Desktoptdemotdemp tif j Ef.'
Input D& Drainage Area (muskt be L LiF) -
| Ciilsershdtarbt Desktopidemotdemads tif =~ B
Input Stream Raster Grid {must be .Eif) -
| C:ilsershdtarb Desktopidemotdemste.tif RN =]

Input Qutlets Shapefile as Metwork Modes {must be shp) {optional)
| CoUsershdtarb\Desktophderno’\Outlet?. shp

L]
o)

Delineate Single ' atershed

Input Mumber of Processes

g

Cukput Stream Order Grid {musk be | EF) -
CiUsersidearbDeskioptdemot demard . EF Eﬂ‘
Cukput etwark Connectivity Tree (must be bxt) -
CiUsersidtarb Deskioptdemotl demtree, bxt [,1_'3;'
Cukpuk Metwork Coordinates (musk be | Exk) -
CiUsersidtarb Deskioptdemaldemecoard, bt [,1_1";-
Cukpuk Skream Reach Shapefile (must be shp) -
C:sersidtarb Desktopidemotdemnet. shp E;-

Cukput W atershed Grid (must be |EiF)
CUsersidtarb Deskioptdemot denmw, EF

oy

| ik | | Cancel | |Enviru:unments... | | Show Help == |

Now we are ready to run GRAIP functions

8. Add DrainPoints.shp and Roadlines.shp shapefiles to ArcMap.

o B3 ChdsershdtarbtDesktophdema
= DrainPoints
»

= Roadlines
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9. Add DrainPoints and Roadlines tables from GRAIP mdb to ArcMap. (Not needed for execution, only
added for visualization)

= L8 CoUsersidtarbhDesktophdemottestrndh
ER CrainPoints
B2 Roadlines

10. Run the Road Surface Erosion tool with the following inputs.

e

=" Road Surface Erosion EI@

Input Drainpoints Shapefile
|Drain|3|:|ints ﬂ

Input Roadlines Shapefile
| RoadLines ﬂ

Input Graip Database {must be ,mdb)
C:h\UsersidtarblDeskioptdemottest. mdb
Input DEM Rasker

&
&
=
[fer =1 &
=

Output Drainpoint Sediment Weight Raster {output data in LiF Format)
C:\UsersidtarblDeskioptdemaot DEMdemdpsi, ki

| Stream Connected

m

-

| Ok | | Cancel | |Environments... | | Show Help ==

Note that the DEM raster input has to be at the same scale of the TauDEM flow direction DEM that
will be used in later functions so that the Output Drainpoint Sediment Weight raster is produced at
the same scale as the DEM to use in TauDEM weighted flow accumulation. Earlier versions of GRAIP
used a higher resolution interpolated DEM here to better compute road segment slopes. This is no
longer necessary as we have implemented bilinear interpolation on the given input DEM in the
extraction of road line end point elevations used for the computation of slope.

Note that the units on drainpoint sediment weight raster are kg/yr consistent with the units in
Roadlines and Drainpoints tables.
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11. Weighted D8 Contributing Area to evaluate drain point sediment accumulation.

12.

=" D8 Cantributing Area

Input D& Flow Direction Grid {must be L EiF)

| dermp tif
Input Qutlets Shapefile {must be ,shp) {(optional)

| ChUsershdtarbtDesktophdermoh\Outlet? shp
Input "Weight Grid {rust be . EF) (optional)

| ChUsershdtarbdDesktoptdermotdemdpsi tif
| Check. for edge contamination

Input Mumber of Processes

g

Cukput 08 Contributing Area Grid {must be (F) -

CiiUsersidtarbiDeskiopldemol demsac. tif [,1_’3;-

| 0k | ‘ Zancel | | Environments. .. | | Show Help == |
Stream Sediment Input
0 Stream Sediment Input = ==

Input Stream Metwork, Shapefile -

CiiUserstdtarhi\Desklopldemotdemnet. shp E;-
Input Contributing Area Rasker -

CiiUserstdtarh\Deskiop)demot demads, tf E;-
Input Sediment Accumulation Rasker -

Ci\UserstdearbiDeskioph demoldemsac, b E;-

Diinfirity

Cukput Specific Sediment Accurnulation R.asker

CiiUserstdtarbiDeskkoptdemoldemspe. Hf

Ok | ‘ Cancel | | Enviranments. .. | | Show Help ==

The specific sediment accumulation raster is computed as the ratio of sediment accumulation raster
to contributing area raster, with units adjustments and fields SedAccum, SpecSed, SedDir and

SpecSedDir are added to the stream network shapefile.

Note that the units on sediment accumulation are kg/yr as this inherits from dpsi. The units on the
specific sediment accumulation raster are Mg/km”2/yr. This is evaluated as

(sac/1000)/(ad8*dx*dy/1076)
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13.

14.

Stream Sediment Input

Completed

<< Details

Close this dialog when completed successfully

Executing: StreamSedimentInput demnet C:%Usershdtarb'Desktop' demo' DEMydemads. cif C:'\ Usersidtark’ Desktop -
Ydemo' DEMY demzac . tif false C:ihUsershdtarbk' Desktop' demoh DEM, demspe.tif

Jtart Time: Fri Jan 22 15:55:56 Z01a

Bunning seript StresmSedimentInput...

EXECUTING COMMAND:

"C:%WProgram FileshGRAIP-2%PythonTools) StreamSediment Input.py"™ —-net "C:4Users'\dtarh’ Deskcop' demol DEM
hdemnet.shp" --zac "C:\Users)dtarb)Desktop)dems’ DEMY demzac.tif™ ——=spe "C:\Users)dtark’Desktophdemo’ DEM
wdemspe.tif"™ --add "C:\Users'dtarbhDesktop)demo’ DEMY demads.cif™

Process started:

Please wait. It way take a minute or so. Computation i=s in progress
Stream sediment computation failed.

'NoneType' ohject has no attribute ' getitem !
Streamnetwork shape file re-loaded

Completed script StreawmSedimentInput. ..
Succeeded at Fri Jan 22 16:01:57 2016 (Elapsed Time: 2 minutes 0 seconds)

Using the Dinfinity approach.
Dinfinity flow directions

o
i

H’ D-Infinity Flowe Directions

Input Pit Fllled Elervation Grid {rmust be ki)

|Hemfel.tif |

Input Mumber of Processes

[

Qukput D-Infinity Flow Direction Grid {must be L LF)
CiiUsershdtarb\Deskiopidemotdemang. L 2

Qutput D-Infinity Slope Grid {must be L EiF)
CiiUserstdtarbiDeskiop)demaot demslp. kif 2

B ©

(04 | ‘ Cancel | |Enviru:unments... | | Shiow Help == |

Dinfinity contributing area
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F

ZI D-Infinity Contributing Area EI@

Input D-Infinity Flow Direction Grid (must be ki)

|Hemang.tif j

Input Outlets Shapefile {must be .shp) {optional)

| &l
Input ‘Weight Grid {rmust be \EF) {optional)

| El

Check for Edge Contamination

Input Mumber of Processes

Cukput D-Infinity Specific Catchment Area Grid {must be | Eif)
Ci\UserstdearbiDeskioph demoldemsca. b

(04 I [ Cancel I lEnvianments... I I Show Help == I

15. Weighted Dinfinty Contributing Area

Z0 D-Infinity Contributing Area EI@

Input D-Infinity Flow Direction Grid (must be ki)

|demang.tif ﬂ
Input Qutlets Shapefile {must be .shp) {optional)

| =
Input Weight Grid {rmust be .EF) {optional)

|C:‘-LLIsers‘xdtarh‘-LDesktupkdemu‘\demdpsi.tif j

[FiCheck, for Edge Contaminatiord

Input Murmber of Processes

Qukput D-Infinity Specific Catchment Area Grid (must be EF)
CiiUserstdtarbiDeskiop)demaot demsacding . tF

(04 I \ Zancel I lEnvianments... I I Show Help == I

16. Create copy of stream network onto which to write dinfinty results so as not to clober D8 results
computed earlier: demnetdinf.shp. Delete the last 4 fields in this copy.

17. Stream Sediment Input

14



0 Stream Sediment Input

0]
g
i

Input Stream Metwork Shapefile
Ciilserstdtarb)Deskiopldemot demnetdinf . shp

Input Contributing Area Rasker
CiUsershdtarb\Deskioptdemotdemsca. tif

Input Sediment Accumulation Rasker
CiUserstdtarb\Deskiopldemot demsacdinf . Lif

| Dinfinity

Cukput Specific Sediment Accumulation Rasker
CiiUserstdtarb\Deskiopidemotdemspedinf L

B & @

0]

O | | Zancel

| |Enviru:unments... | | Show Help ==

SINMAP

18. Create Parameter Region Grid.

SINMAP parameters are specified using an integer grid that serves as an index into an attribute
lookup table. This is evaluated using the TauDEM SINMAP Create Parameter Region Grid

Z Create Pararneter Region Grid

o5 ]

Input DEM Dataset

| CihlJsershdtarb’\Desktophderno\DEM\dem

Select Region Creation Option
Create One Uniform Region

Input Region Raster {optional)

=

-

Input DEM Dataset

Digital elevation Model grid
used to set the dimensions
(cell size, rows and
columns and spatial

| J reference) of the region
Input Reqgion Feature Class {optional) grid.
Seleck Feature Class Attribute [ 'FID' is not a valid attribuke) (optional)
Output Parameter Region Grid (L Format) -
i sers)drarbiDeskiopldemol\DEM demreg . i [,'—_'—';-
Qutput Parameter Table Text File {must be .txk ar .csv or .dat) -
CiUsersidtarbiDesktoptdemotDEMidempar .csy E;-
oK | | Cancel | | Environments. .. | | << Hide Help | | Toal Help

The following default SINMAP parameter file is written to dempar.csv.

SiID, tmin, tmax,cmin, cmax,phimin, phimax, SoilDens
1,2.708,2.708,0.0,0.25,30.0,45.0,2000.0
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If different parameters are desired this file may be edited by hand.

19. Stability index. ( From the TauDEM tools, SINMAP without road impacts)

= Stability Index

Input Slope Rasker

| CiiUsershdtarbiDesktophdernotDEMYderns|p tif

Input Specific Catchment Area Raster

L]

| ChUsershdtarbDesktophderm ot DEM demsca tif

Input Parameter Region Raster

Kl

| ChUsershdtarbDesktophdern o DEM dernre g tif
Input Parameter Attribute Table Text File
Csers)drarbiDeskiopldemolDEM dempar . csv

Minimurn Terrain Recharge (m/hr)
Maximurn Terrain Recharge fmfhr)

Output Stability Index Raster
CiUsers)dtarbiDeskiopldermal DEMidamsi. tF

Cutput Saturation Raster
i sers) drarbiDeskiopldemol DEMydemsat. tif

Inkermediate Outpuk Files Location
CiUsersidtarbiDeskiopidemol DEMItermp _output_files

| Delete Intermediate Output Files Upon Completion

Ll
B B & @

0.000%

0.0013%

B @ @

[E=R(E=RE==
Stability Index i

Computes terrain stability
index (S} using the
SINMAP method based on
the infinite plain slope
stability model. S1-alues
are written to the ocutput
raster file. Refer to
decumentation on SINMAP
web page for an
understanding of what this
program does. Refer also
to documentation on the
GRAIP web page for use of
this including the impacts
of roads on drainage that
may alter terrain stability.

oK | | Cancel

| |En\~'ironments... | | <« Hide Help |

Toal Help |

Note that the previous version of SINMAP used T/R as a single parameter. The new implementation
uses T and R as separate parameters, with Rmin and Rmax input on the dialog above and spatially
uniform, while T is a value lookup by parameter zone as specified in the parameter attribute table.

The values used for testing above were Rmin = 0.0009025 m/hr and Tmax = 2.708 m”2/hr which gives
T/Rmax = 3000.5 m, and Rmax = 0.0013535 m/hr and Tmin = 2.708 m”2/hr which gives T/Rmin =2000.7
m. These are close to the default SINMAP parameters of T/Rmin = 2000 m and T/Rmax = 3000 m, for

checking of results.

20. GRAIP Tools -> Mass Wasting Potential Analysis -> Add Stability Index to Database.

5" Add Stability Index to Database

Input Graip Database (must be .mdb)
C\Users\dtarb\Desktopidemaltest. mdb

Input Crain Points Shapfile

Input Stability Index Raster

C:\Usersidiarb\Desktopidemo\DrainPoints. shp

| CoUsersidtarbDesktoptdem o DEMPdemsi tif

B @ @

Ok

| |Envir0nments... | | <+ Hide Help | |

Tool Help

[E=3 Eon (=S

Add Stability Index to Database

Adds stability index from the stability index grid file to the SI
column of the drainpeints table of the graip database.
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This function looks up the Stability Index grid values at each drainpoint and stores them in
the SI field in the Drainpoints table of the GRAIP database.

21. Stability Index with Road Impact. (From GRAIP tools)

g
i

=0 Stability Index with Road Impact =]

Input Slope Raster

L

| dernslptif

Input Specific Catchment Area Rasker

| ChUsers\dtarbh\Desktopiderno\DEM \derns catif
Input Flow Direction Raster

| Chlsers\dtarbhDesktoptderno\DEMY dermnang tif
Input Parameter Zone Raster

| CiovdsershdtarbhDesktopt derno\DEM dernre g.tif

L]

L]

L]

BB B B B & @

Input Parameter Attribute Table Text File
Ci\Users\dtarbiDeskiopldema\DEM dempar , csv

Input Drain Point Shapefile
CUsersidtarbiDesktopldemolDr ainPoints, shp

Input Graip Database (must be .mdb)
CiUsers\dtarbiDesktopidemoltest. mdb

Select Drain Point Types
| Broad base dip
Diffuse drain
| Dikch relisf
| Lead off
| Nom-engineerad
Skrearn Crossing
| Sump
o | Waker bar
Excavated Stream Crossing

| Select Al | | Unselect Al Add Yalue
Road Width {m)

Minimum Terrain Recharge(m/hr)
0.0009

Maximum Terrain Recharge (mfhr)
0.00135

Minirurn Additional Road Surface Runaff {mfhr)
0,001

Maxirmum Additional Road Surface Runoff (m/hr)
0.002

Output Road Impacted Stability Index Raster -
CiUsersidearbiDeskkopidemal DEMI demsir  tiF [,'—_'3;'
Output Road Impacted Saturation Raster -
CiUsersidrarbiDeskropidemot\DEM dems sty Eif E'

Intermediate Output Files Location
Ci\Users\dtarbiDeskiopldemal\DEMY termp_output_files [,'—_'—'}

V|iDelete Intermediate Files L pon Completiord

| QK | | Cancel | |Envirc-nments... | | Show Help == |
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Once the graip database is selected, drain point types will be automatically loaded from the
DrainTypeDefinitions table of the selected graip database as a list of checkboxes for the user to select
specific drain point types. Changes to the selection of drain point types are saved back to the CCSI
column in the DrainTypeDefinitions table in the database as a record of the drain point types used in the

road impacted stability index calculation.

22. TauDEM Tools -> Specialized Grid Analysis -> Slope Average Down

-
& Slope Average Down - ®- - - ‘

Input D8 Flow Direction Grid i
| demp.tif j
Input Pit Filled Elevation Grid

| Ch\Users\dtarb\Desktop'\GraipTest\demo\DEM\demfel.tif j
Distance

10

I Input Mumber of Processes

E=R )
Distance i
Input parameter of downslope distance over |

which to calculate the slope (in horizontal
map units).

I Qutput Slope Average Down Grid
I C:\Users'\dtarb\Desktop\GraipTest\demo \DEM \demslpd. tif
I
L
[ OK ] [ Cancel ] [Environmems... ] [ << Hide Help ] [ Tool Help ]
| - — — — =

—— |

.

This function uses the D8 flow directions approach to trace downslope and find the average slope for
each grid cell over the specified averaging distance. The output from this function is the slope grid with

downslope averaging (Suffix .slpd).

23. TauDEM Tools -> Specialized Grid Analysis -> D8 Distance To Streams

Input D8 Flow Direction Grid 1
|C:\Users\dtarb\Desktop\GraipTest\dem o\DEM\demp.tif j
Input Stream Raster Grid

|C:\Users\dtarb\Desktop\GraipTest\dem o\DEM\demsrc.tif j
Threshald

Input Mumber of Processes

,

)

Input D8 Flow Direction Grid

This input is a grid of flow directions that are
encoded using the D8 method where all flow
from a cells goes to a single neighboring cell

in the direction of steepest descent.

3
Qutput Distance to Streams Grid
C:\Users\dtarb\DesktopGraipTest\demo \DEM \demdist. tif
OK ] [ Cancel ] [Environmems... ] [ << Hide Help ] [ Tool Help
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This function uses the D8 flow directions approach to trace downslope and find the distance from each
grid cell to the streams.

24. GRAIP Tools -> Mass Wasting Potential Analysis -> Mass Wasting Potential

» »

Input Graip Database (must be .mdb) Mass Wasting Potential
C:\Users'\dtarb\Desktop\GraipTestidemotest.mdb
Input Drainpoint Shapefile Populates the drainpoint table in GRAIP

- — " database
C:\Users'\dtarb\DesktopGraipTest\demo'\DrainPoints. shp

Input D8 Slope with Downslope Averaging Grid
|C:\Users\dtarb\Deslctop\GraipTest\demD\DEM\demslpd.tif j
Input Exponent Alpha

2
Input Stabilty Index Grid (optional)

| demsi.tif |

Input Combined Stability Index Grid {(optional)

[ C\Users\dtarb\Desktop\GraipTest\demo\DEM\demsir.tif ~]
Input D8 Distance to Stream Grid {optional)
[ C:\Users\dtarb\Desktop\ GraipT est\demo\DEM\demdist.tif =]
[ OK ] [ Cancel ] [Environmems... ] [ << Hide Help ] [ Tool Help ] I
L

This tool evaluates the Erosion Sensitivity Index (ESI) at each drain point and adds the value to the ESI
field in the Drainpoints table. ESI is calculated as L S*(alpha) where S is the slope and L the effective
length of road draining to each drain point.

This tool also optionally adds stability index, combined stability index, and D8 distance to stream values
to the fields SI, SIR, and DistToStream in the Drainpoints table, also used to assess Mass Wasting
Potential at drain points. Stability index should be from SINMAP. Combined stability index should be
from SINMAP stabiity index with road impacts and D8 distance to stream from TauDEM.

25. GRAIP Tools -> Mass Wasting Potential Analysis -> Length Slope Plot

[ Length Slope Pl | B |
Input Graip Database {must be .mdb) Length S|OFIE Plot
C:\Users\dtarb\Desktop\GraipTest\demo'\test. mdb
Input Low EST This function shows the Length-Slope plot
L35 with Length on the Y-axis and Slope on the
. ' X-axis. This is used to identify drain points
Input Medium ESI where drainage has a high potential to initiate
8 erosion and gullying. With ESI defined as L
Input High ESI S*{alpha) where S is the slope and L the
25 effective length of road draining to each drain
Input Aloh point, ESI partitioning lines are drawn with
TRULARnE 2 threshold values input. These are used to
separate the domain into erosion sensitivity
categories. A statistics table is produced to
summarize the number of drain points in
each ESI class.
[ OK. ] [ Cancel ] [Environmems... ] [ << Hide Help ] [ Tool Help ] I
LS %

This function generates the Length-Slope plot with Length on the Y-axis and Slope on the X-axis.
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