Riparian Zone Estimation Tool (RipZET) User’'s Manual
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Introduction

The San Francisco Estuary Institute and Aquatic Science CenteAS&HHias developed the Riparian
Zone Estimation Tool (RipZE®)help the California community of riparian interests visualize and
characterize riparian areas habitat unto themselves as well as their capatitysupport theecosystem
ASNUAOSa 2F (EkBsaddivetlGnSSRPZED ia 98 lisadavith a Geographic Information
System (GIS) and spreadsheet software to estimiatedzy O G A 2 Y | 1.8 Adchrdidig tdFhis gdbnceéph, R
the kinds of functions that a riparian area can provide depend omstitscture, which includes local
physical site characteristics and vegetation characteristiesvell as its width and overall area. Essentially,
larger rparian areas tend to support higher levels of more kinds of functions than smaller areas (Wenger
1999). The concept of functional riparian width is central to the riparian definition recommended by the
National Research Council (NRC 2002) and is integnadny riparian design and management guidelines
(e.g.,Johnson and Buffler 2008

RipZEproduces estimates of functional riparian width along stream channels, lakes, and wetlands using
three separate modules:

1. Hillslope Processes module (or Hillslopedule)
1 Appropriate for steep, low order channels ampper watershedakesand wetlands.
9 Targeted riparian functions include large woody debris (LWD) and coarse sediment
supply.
1 Estimates functional riparian width for large watershed areas based onlthlpée angle
adjacent to the channel. For every 1% increase above a threshold angle value, the module
provides 1 m of functional riparian width.

2. Vegetation Processes module (or Vegetation module)
1 Appropriate for steep, low order channels to lower gradjenmid-watershed channels.
{1 Targeted riparian functions include shading, bank stabilization, and runoff filtration.
1 Estimates functional riparian width for large watershed areas based on adjacent
floodplain or hillslope angle and vegetation height. The medestimates functional
riparian width using the equation:

w = Ah x cos(B)

wherewis the functional widthhis the mature tree height\is the tree height
adjustment factor (greater than 1), arilis the floodplain or hillslope angle. Essentially,
the functional riparian width for a flat floodplain is at least 1 tree height and the width
decreases as the floodplain or hillslope angle becomes steeper.

3. Hydrologic Connectivity module (or HyCon modlule
1 Appropriate for low gradient alluvial channels with established floodplains.

9 Targeted riparian functions include floodwater storage, fine sediment trapping, and
groundwater recharge.

9 Estimates functional riparian width for discrete channel reachesdasean estimate of
the inundation extent for large floods. The modules estimates functional riparian width
dzaAy3 LISI | Ft22R RA&OKIFNHBS SaidAyYlridisSa osAGK
equation)
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Q =(1.49/n)(AJR?)(S?)

where Q is flow dischargeA is flow area within the channet is a surface roughness
factor, Ris hydraulic radius (similar to average flow depth), &isl local channel slope.

The module uses this equation to determine flow stage for large floods, whitters t
used with channefloodplain crosssection topography to estimate the maximum local
flood elevation and the associated local inundation extent.

The output of @achRipZETnoduleis auniquevisual display (GIS coverage) of the estimated functional
riparian area. The displays are not regarded as riparian ipapsebecause they do not depict areas with
definite boundaries based on field indicators. Instead, they depict areas where the riparian functions
represented by the individual modules are likedybe supported.The modules can be run separately or
together, and the outputs from different modules can be conflated to estimate the maxitikety
riparian extentfor all the functions represented by all the modules.

The purpose of this document ig provide RipZET users with the instruction needed to run the RipZET
modules and troubleshoot simple issues that may arise while running the tool. Here, the user will find
information about required hardware and software necessary for running RipZETngeidsgarding

how to engage the tool, stepy-step instruction for running the three modules, and an overview of the
outputs from the modules. The user is encouraged to refer to other related documents to find
information regarding the science behind eauflthe RipZET moduléise., Collins et al. 2006, SFEI
2015a, SFEI 2015b).

Hardware and Software Recommendations/Requirements
The following areequired orrecommended when using the RipZET Tools:

(1) 4 GB RAMrequired - 8 GB RAMrecommendeil

(2) ArcGISro3.x

(3) ArcPy3.9

(4) Spatial Analyst Extension

(5) 3D Analyst Extensiongguired for HyCon modules

(6) Microsoft Excelrequired for HyCon modules

Introduction to the RipZET Toolbox
Loading the RipZET Toolbox

(1) Open a new map document ArcGIS Pro
(2) Navigate to thdnserttab and clickloolbox > Add Toolbox.
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(3) Browse to the locatiowf the unzipped RipZET Tools folded select theRipZET ools.pyt
toolbox file.

Add Toolbox o X
© - ®[E v Computer v ThisPC v Downloads v RPZETTOOS v RipZETTook v +|O|[J=]Search J
Organize v Mew ltem v Fm
4 [ Project - Name Type
b gl Databases common Folder
I I Folders data Folder
4 [ Computer RipZET_lib Folder
b 3 Quick access xlrd Folder
>| E This PC | |_Ei RipZET Tools.pyt Python Toolbox
[ & reganm
] -ﬂ Libraries
Q Netwark
b |g@ Creative Cloud Files
B .backups
b ArcPro Export Large Tables
B downloadNAIP
B Index ol % R
Name | RipZET Tools.pyt | |Too\bomes (Al Types) M

(4) The RipZET Tools Toolbox has now been added fdabkoxessection of theCatalogpane
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The RIipZET Toolbox

There are three primary RipZET modules that can be used to estimate functional riparian extent:
Hillslope, Vegetationand Hydrologic Connectivity (HyConJhe Hillslope and Vegetation modules can
be run together and used to determine furmtial riparian width for large watershed areas. Four tool
components are required to run the Hillslope and Vegetation modules and generate with width
estimates:

1 ¢ Prep(prepares the input data)

2 ¢ Hillslope

3¢ Vegetation

4 ¢ Riparian Zone&ompiles tke output data)

O« O¢ O¢ O«

TheHyCon module is usdd determine the functional riparian zone width for discrete alluvial reaches.
The module uses two tools to generate width estimates:

0 HyCon X CrossSections (generates chanrd@odplain crosssections)
0 HyCon Z Zones (estimates functional riparian extent on the charfladplain crosssections)

The diagram below outlines tieiparian ZonesndHyCon workflows or the order and combination of
toolsthat must be run to estimate the riparian zone within a specified watershed area.
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1-Prep Hycon 1 - Cross Sections
Pre-process Generate transects for
stream network or analysis
wetland areas

2 - Hillslope
Estimate riparian widths
from slope.

!

3 - Vegetation
Estimate riparian widths
from slope and
vegetation
characteristics

4 - Riparian Zones !
Estimateriparianzones HyCon2 - Zones
from slope and/or Estimate riparian zones
vegetation from flood extents

Required Datasets and Tool Preparations

The Riparian Zones and HyGQuaorkflows require a different set of input parameters. Some datasets
used to generate input parameters may require qm@cessing by the user. In general, all datasets
should be saved with a consistent spatial reference in a file geodatabase.

Riparian Zoes (Hillslope and Vegetation)

(1) Stream network (line feature class) and/or wetland areas (polygon feature class)
(2) Topography (raster)

(3) Vegetationlayer(polygon feature class)

Hydrologic Connectivity

(1) Site point (point feature class)

(2) Watershed boundary (polym feature class)
(3) Stream network (line feature class)

(4) LiDAR Digital Elevation Model (DEM) (raster)
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Hillslope and Vegetation Module Data Requirements

(1) Required format: line feature class
(2) Minimum field requirements:

Field Description FieldType
Stream order (Strahler number) Short integer
Stream type, with unique designations for Text

g GdzNF £ OKIFyy St aé £l yi

(1) Required format: polygon feature class

(2) Minimum field requirements:
Field Description Field Type
2S{ifFryR (8LS3>T sA0K RS Text

(1) Required format: raster
(2) Raster cells should have slope valuegdrcentunits.

(1) Required format: polygon feature class
(2) Minimum field requirements:

Field Description Field Type
Tree heigh{m) Double
Standard Zone Distan¢m) Double
Vegetation Code Text

Some preprocessing of streamlines is required to assign Stisthbarmorders to lines. RiVEX
(http://www.rivex.co.uk/) is recommended for this process, but other tools may be available to
complete this step. The Prep tool requires that a stream order field exists and contains valid values.

Additional requirements:
9 Stream features cannot be migart: run the ArcGIS Multipart to Singlepart (Data Management)
tool to explode multipart features
9 Streams cannot contain Z or M values: run the ArcGIS Feature Class to Feature Class
(Conversion) tool with Geodatabase Settings selected to ignore Z antlibsva

The vegetation feature class must include tree height, standard zone distance, and vegetation code
fields. The tree height field values are estimated vegetation heights by vegetation class or code;
alternately, a standat zone distance field value can be assigned to indicate a default zone width that
the tool will use instead of calculating zone width from tree height. Each feature should be assigned
eithera height or a standard distance value (a valueldafignifies wich field value should be ignored).
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A minimum zone width of 1 m should be applied for barren classes, and open water should be assigned
a zone width of 0.

Adding height and distance fields can be accomplished by first creating a table of heights and/or
standard distances by tree species, class, or code, then joining the table to the vegetation feature class.
A sample tree height table based on CALVEG classifications is provided in the RipZET download, but the
same approach can be applied for any clasgiiossystem as long as a unique code exists for joining

the vegetation featuresAlternatively, a normalized digital surface model (nDSM) of the project site can

be used to statistically assign vegetation heights to a vegetation feature class as wasrdbedARI

RipZet Pilat

HyCon Module Data Requirements
All datasets should be saved with a consistent spatial reference in a file geodatabase.

(1) Required formatpoint feature class
(2) This dataset should contain a single point, representing the adtregammidpointof the reach.

(1) Required format: polygon feature class

(1) Required format: line feature class

(2) Stream segment data in the area of interest may need to be edited to atigroximatelywith
the channel thalweg amdicatedin the underlying LiDARBefore editing, making a backup copy of
the original stream data is recommended. Note thditimg the sream segment may require
reconnecting tributary streams to the final segment.

(1) Required format: raster
Minimum resolution requirement: we recommend using at least arfi.Besolution DEM.
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https://www.sfei.org/data/dari-ripzet-pilot-vegetation-module
https://www.sfei.org/data/dari-ripzet-pilot-vegetation-module

If using a prefabricated stream dataset,
a stream segment may only generally
represent the stream topography. If so,
edit the stream segment in the area of
interest.

The HyCon module calculates the length of the stream reach based on local conditions, so the length of
the segment needing adjustment will vary. Depending on the site, a total length e6@én (206300
m upstream and downstream) is suggested.

For the module to define the upper and lower bounds of the reach, the reach segment must be a single
line feature. To create a single line feature, the following additional workflow may be required

a.

b
C.
d.
e
f.

Make a backup copy of the stream featudlass

In ArcMap select thestream linefeatures that compose the estimated reach segment
Export the selected fdares to a new feature class

Dissolve the exported features into a single line feature

Delete the selected features from theiginal stream feature class

Append the dissolved reach lite the stream feature class

Hydrography/wetlands

National Hydrography Dataset (NH®treams
NHDplus Streams
Bay Area Aguatic Resources Inventory (BAARIEams and Wetlands

Hillslope:

National Elevation Dataset

Vegetation:
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http://nhd.usgs.gov/data.html
http://www.horizon-systems.com/nhdplus/
http://sfei.org/baari
http://ned.usgs.gov/

CALVEG
VegCAMP

Running the Riparian Zones Workflow (Hillslope and
Vegetation Modules)

1 - Prep (required)
(1) IntheRipZET Tookolbox, doubleclick onl ¢ Prep
(2) The tool will open to the following interface:

Geoprocessing v B X
® 1-Prep @
Parameters Environments @
* Qutput Directory
* Stream or Wetland Features

|E| Run ~

1 Output Directory. Select thdolder where you would like the tool outputs to save.
1 Streams or Wetland FeatureSelect thdine feature class (streamsj polygon feature
class (wetland area$)r your desired area of interest.
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Based on youstream or Wetlandsnput (i.e. line or polygon feature class), the tool will
determinewhich input parameters aresquired

For Streams
(3) Aftera stream dataseis seleted, the tool will present the following interface, highlighgithe
required input parameters:

Geoprocessing v B X
.3:_3. 1- Prep 'i::'
Parameters Environments @

Qutput Directory

| RipZET_User_Manual_Example |

Stream or Wetland Features
| MHDFlowline_CAalbers_StreamOrder |

* Type Field

Stream Order Field
Standard Bank Distances (m)

Natural Channel Type

Unnatural Channel Type

Preserve Fields in Output ':\f:'

| M |

Type Field Use the dropdown menu to select the attribute field fiream type

Stream Order FieldUse the dropdown menu to select the attribute field nafior

Strahler number

i Standard BanlistancesDistances to buffer streams by stream order. The default values
begin with 1 nfor stream orderl and continue to the maximum stream order in the
stream network. The final distance value is used fonmflatural channels.

1 Natural Channel TypeJse the dropdowrield to select thestream type attributefor

natural gream channels

E R
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1 Unnatural Channel TypdJse the dropdowifield to select thestream type attributefor
unnatural stream channelsitthes

1 Preserve Fields in OutpuBelect all fields that you wish to retain in the final tool outputs.

(4) Enter or select the desired parameter values alck©OK
(5) A warning may appear in the tool messages for-frster channels that are connected on both
sides.This message is informational and da®t indicate an error in processing or results.

For Wetland Areas

(6) After a wetland dataset is selected, the tool will present the following interface, highlighting the
required input parameters:

X

Geoprocessing W <=

® 1- Prep

| CE:.

i

Parameters Environments |

(]

Output Directory

| RipZET_User_Manual_Example |

Stream or Wetland Features

| nwi_wetlands |

Type Field
| RipZetType M |

Open Water Type

Non-Riparian Types Select All ¥
["] Open Water

[] Wetland

Inner Riparian Types Select All ¥
[ ] Open Water

[] Wetland

Exclude Riparian Types Select All ¥
["] Open Water

["] Wetland

Preserve Fields in Qutput '3;.\__':'

1 Type FieldUse he dropdown menu to select the attribute field faretland type
Polygons with an open water designation will receivena uffer when inside other
wetland type areas and will be erased from the final slope and vegetation zones.
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1 Open Water TypeUse the dropdowmenu to select thevetland type attributedor open
water.

1 Non-Riparian TypesSelect all wetland type attributes faon-riparian areasPolygons
with any of the selected designations will receive no buffer when inside other wetland typ
areas.

1 Inner Riparian TypesSelect all wetland type attributes for thener riparian zone
Polygons with any of the selected designations will receivendliffer when inside other
wetland type areas and will be erased from the final slope and vagatabnes.

1 Exclude Riparian TypeSelect any wetland type attributes that should deludedrom
analysis.

1 Preserve Fields in OutpuBelect all fields that you wish to retain in the final tool outputs.
(Recommended: use tt8elect Albutton to ensure gur attribute data is retained.)

(7) Enter or select the desired parameter values and @ik

When the tool completes execution, a RipZ¥rFk geodatabase will be saved to your Output Directory.
The file geodatabase will have a name of the fornjaet yyyy.mm.dd _hh.mm.ss work.gdind will be
needed when running the sslequent Riparian Zone modul&he tool will also save a RipZ&3ults
geodatabase to the same directory, with the formrgizet yyyy.mm.dd hh.mm.ss_results.gdb

2 - Hillslope (required)
After running the Prep Tool, move on to the Hillslapedule.

(1) IntheRIipZET Tookeolbox, doubleclick on2 ¢ Hillslope
The tool will open to the following interface:

Geoprocessing v = X
® 2 - Hillslope @
Parameters Environments

* RipZET Work Geodatabase
#* Percent Slope Raster

Percent Slope Threshold 20
Slope Segment Distance (m) 100
Line Cluster Tolerance {m) 25

* Tool Mode
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1

RipZET Work Geodatabagdavigate to and select the file geodatabase producedby t
Prep Tool(Tip: this will be located in the output directory you specified in the Prep Tool.)
Slope RasterNavigate to and select your slope raster (cell values shouldpereent

units).

Slope ThresholdErter the slope limit percend. Beyond thishreshold, the buffer width

will increase by 1 m for evepercentincrease in hillslopeDefault value: 20%
Note:Hillslope zones are not generated where average slope is less than the threshold
value. Raising the slope threshold will increase overigdldpe zone width and area;
lowering the slope threshold will decrease overall hillslope zone width and area.

Slope Segment Distanc&nter the distance at which slope lines should be segmented
Default value: 100 m.

Line Cluster Tolerancdenter the linecluster tolerance thisis the minimum length for

the line segments that are buffered to form riparian zones. Line segnséotser than

this minimum distance will be appended to an adjacent line. Default vakien.

Tool Mode SelectStreamsor Wetlands based on the original Prep Tool input.

(2) Enter or select the desired parameter values alck©OK.

After running the Hillslope module, the user may choose to also run the Vegetation nardoleiew
the functional riparian zones widthgenerated by the Hillslope module.

3 - Vegetation (optional)
The Prep tool and Hillslope module must be executed prior to running the Vegetation module.

(1) IntheRIpZET Tookeolbox, doubleclick on3 ¢ Vegetation
The tool will open to the following interface:

Geoprocessing

::{_:.

Parameters Environments

* RipZET Work Geodatabase

* Vegetation Features

v B X

3 - Vegetation @
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1

1

RipZET Work Geodatabagdavigate to and select the file geodatabase produced by the
Prep Tool(Tip: this will be located in the output directory you specifigtiePrep Tool.)
Vegetation FeaturesNavigate to and select theegetation feature class

Line Cluster Toleranc&nter the line cluster toleranaethis is the minimumengthfor

the line segments that are buffered to form riparian zones. Line segnséotser than

this minimum distance will be appended to an adjacent line. Default value: 25 m.

Tree Height FieldUse the dropdown menu to select the vegetation feature class attribute
field name fortree height

Tree Height FactotEnter the number of mate tree heights to be used along with
adjacent hillslope angle to determine functional width. Default vafue:

Note:Raising the tree height factor will increase overall vegetation zone width and area;
lowering the tree height factor will decrease overalgetation zone width and area.
Standard Zone Distance Fieldse the dropdown menu to select the attribute field name
for standard zone distance

Vegetation Code FieldUse the dropdown menu to select the attribute field name for
vegetation code

Tool Made: SelectStreamsor Wetlands based on the original Prep Tool input.

(2) Enter or select the desired parameter values alck©K

4 - Riparian Zones (required)
The user must run this tool to produce the final functional riparian zone estimates froiilisope
and Vegetation modules.

(1) IntheRIipZET Tookeolbox, doubleclick on4 ¢ Riparian Zones
The tool will open to the following interface:

Geoprocessing

~ | X

4 - Riparian Zones @

Parameters Environments

* RipZET Work Geodatabase

* Riparian Zone Type

#* Tool Mode
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1 RIpZET Work Geodatabaddavigate to and select the file geodatabase produced by the Prep
Tool.(Tip:this will be located in the output directory you specified in the Prep Tool.)

1 Riparian Zone Type
o0 Hope: Selecopeto generate riparian zones based on hillslope
0 Vegetation: SelectVegetationto generate riparian zones based on vegetation. This

option requires that theVegetationtool hasbeen executed.

Tool Mode SelectStreamsor Wetlands based on the original Prep Tool input.

Riparian Zone Binsthe tool outputs include additional analysis by binned riparian zone widths.

Default bins: €10, 10-30, 30-50,50-100, 100-.

1 Riparian Line Binsthe tool outputs include additional analysis by binned stream lengths.
Default bins: €0,50-100,100-200,200-500,500-.

1 Inner Riparian Zone Distanc&pplies only to wetland zoneBefault value: 1.

=a =4

(2) Enter orselect the desired parameter values anitkcOK

Understanding the Riparian Zones Workflow Output

Results Geodatabase

The primary finhtool output will be a RipZET resultsoglatabase (a file geodatabase formatted as
ripzet_yyyy.mm.dd_hh.mm.ss_resultdlg), which will contain the riparian zone estimaté&fe feature
classes contained in the RipZEsultsgeodatabase will depend on tool mode (i.e. streams or wetlands)
andriparian zone type (i.e. based on Hillslope or Hillslope and Vegetation).

The dagram below describes the contents of your RipZET Results Geodatabase based on the modules
and inputs used:
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Use RiparianZones

Modules
7 : v
Streams Wetlands
1-Prep 1-Prep
2 - Hillslope 2 - Hillslope
3 - Vegetation 3 - Vegetation
4 — Riparian 4 — Riparian 4 — Riparian 4 — Riparian
Zones Zones Zones Zones
[ I | |
Results Results Results Results
Geodatabase Geodatabase Geodatabase Geodatabase
Outputs Outputs Qutputs Outputs
* riverinePoly * riverinePoly * wetSlplines * wetVeglines
* strSipLines * strVeglines * wet_slp_zones * wet_veg_zones
* str_slp_zones * str_veg _zones

riverinePoly (polygon feature class)

This polygon feature class is generatedly when the initial input/tool mode is a stream datasé@tis

feature class contains polygon stream areas. The width of the buffered stream area is based on stream
order andthe standard bank distancggovided as inputs to the Prep Tool

strSipLinesstrVegLines, weklpLines, and wetVegLines (lifeature clases)

Thesdfeature clases contairline segments that represent the alot@nk extent of the riparian zone
estimated areas for the Hillslope and Vegetation modules along streams (strSlpLines and strVegLines)
and along wetlands (wetSlpLines and wetVegLines)

str_slp_zones, str_veg_zones, wet_slp _zones, and wet_veg_zones (polygon featuresglass
Thesefeature clases contairthe riparian zone estimated areas outside of the stream area polygon
(riverinePoly).

The image below provides an example of tharaated riparian zone polygon for a channel network:
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: 4

 Slope Riparian Zones

- Vegetation Biparian'ﬁones
' 4 ‘ ']

Map Document
When the tool is completed a map document will be saved to the output folder specified while running
the Prep Tool (formatted as ripzet_yyyy.mm.dd_hh.mm.ss_map.mxd).

Ancillary Files

ripzet_yyyy.mm.dd_hh.mm.ss_messages.csv

If the RIipZET tools are executed in an integrated development environment (IDE), this file will r
all tool execution messages (similar to the Messages output in an ArcDesktop Results Window
ripzet_yyyy.mm.dd hh.mm.ss_work_summary.csv:

This file records the input parameters and process execution time for each of the Riparian Zone
modules run.
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ripzet_yyyy.mm.dd_hh.mm.ss_workmode_riparianZoneTypeCharts.csv:
This file provides tabular data for the following:

Vegetation Riparian Functional Length by Buffer Width

Vegetation Average Buffer Width by Stream Length

Vegetation Riparian Functional Area by Stream Type

Vegetation Riparian Functional Area by Buffer Width

Vegetation Riparian Functional Area by Strearder

O¢« O« O¢ O« O«

ripzet_yyyy.mm.dd_hh.mm.ss_workmode_riparianZoneTypeCharts.pdf:
This pd contains charts based on
ripzet_yyyy.mm.dd_hh.mm.ss_wonkode_riparianZoneTyp€harts.csv.

Running the Hydrologic Connectivity (HyCon) Modules
Note: This tool has not beenpdated to Python 3 and is only usable in ArcMajdditionally, hese
modules require thé&rcGlSpatial Analyst and 3D Anal extensions and Microsoft Excel

The HyCon modules are intended to be used in low gradient alluvial channels with established

ff 22RLIE FAYyad ! LIIINPLINREFGS OKFyySt OKFNIOGSNRAGAOA
depil K NJ &@ndél &djacent ffoadplains that are currentlywere historicallyinundated by frequent

flood flows.

HyCon 1 - Cross-Sections (required)
TheCrossSectiors Tool is the first of the HyCon modules.

(1) IntheRIipZET Tookwolbox, doubleclick onHyConl ¢ CrossSectiors.
The tool will open to the following interface:
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e

" Al

p— " E=EE)
5 HyCon 1 - Cross-Sections L
 Site Name HyCon 1 - Cross-Sections
Tool Mode The Hydrologic Connectivity Cross-
Generate New Cross-Sections - Sections (HyCon Cross-Sections)
Workspace or RipZET Work Geodatabase (optional) tqol creates cross sections at the
site, upstream, and downstream
(=5, locations for analysis in Excel.
Site Point (optional)
=
Streams (optional)
=
Watersheds (optional)
LIDAR Raster (optional)
=
[¥] Clip LIDAR
Regenerate Cross-Sections Mode (optional)
Preserve Locations
Cross-Section Locations (optional)
OK ] [ Cancel } [Environments... ] l << Hide Help J [ Tool Help J

=a =4 A

E R

)

Site NameCreate a nhame to identify the site in subsequent tool outputs.

Tool Mode SelectGenerate New Transects

Workspace or RipZET Work GeodatabaSelect thdolder where you would like the tool
outputs to save.

Site Point Navigate to and select the Site Ridieature class, which should contain a point
marking the center of the reaadf interest.

Streams Navigate to and select the Streams feature class, which should caiméain

stream segmentor the reachof interest. Remember that this should be edited be

consistent with the LiDAR topography, if necessary.

Watersheds Navigate to and select the Watershed feature class, which should contain

the watershed boundarypstream of the reacbf interest.

LiDAR RasteiNavigate to and select the LIDAR rastertfe reachof interest.

ClipLIDARF KSO1 G2 OfALI G4KS [A5!w NI ZlipBytheéi 2 GKS
LiDAR can reduce the processing time and output size. If the clipping has been done prior
to executing the tool, uncheck this option.

Enteror select the desired parameter values atidicOK

While the tool runs, it will provide the user with progress updatethe tool output window (if
executing in the foreground) dhe Messages section of the tool sessiothi@ Geoprocessing Results
pane. (All output messages are also saved on tool completion to a text file in the specified output

directory.)
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Results
= @ Current Session
= £ HyConl - Cross-Sections
& Inputs
[ Environments
= LD Messages
@ Executing: rzHyConCrossSections "Site 1" "Generate Mew Cross-Sections” CARipZET C\RipZET\data.gdb\site
@ Start Tirne: Sat Mar 28 14:40:00 2015
@ Running script rHyCenCrossSections..,

@

@ HyConCross-5ections

EJ

)

@ Sat Mar 28 2015 14:40:01
i@ selecting watershed..,

i@ clipping streams to watershed..,

@ copying elevation raster..,

@ clipping elevation raster to watershed...
@ resampling elevation raster...

[i] calculating flow accurnulation..,

The toolwill first let the user know if the selected reach is appropriate for running HyCon (average slope
through the entire site reach ¥KH ® p:_ithe WiglhiRto-depth ratioat the Site Point is ). yt will also let

the user know if the local channel slope values throughcitesssectiors arezero ornegative.

Guidance for obtaining a positive channel gradient is given below.

1, WARNIMNGS:

i, Gradient is negative for cross-sections of type 'site’, 'upstream’.
i

i\ Gradient is zero for cross-sections of type 'downstream’,
i, consider moving the cross-section locations for more accurate elevation values:
'_, 1. Adjust one or more points in CARIpZET \ripzet_2015.03.28_14.40.01 _results.gdb'\cross_section_|locations.

i, 2. Rerun the tool using the updated feature class as the Cross-Section Locations input.

When thetool has run to completion, navigate to your Workspa®gen the map document (formatted
as ripzet_yyyy.mm.dd_hh.mm.ss_map.mxd):

Riparian Zone Estimation Tool (RipZET) User Guide| 21



Table Of Contents

EEEXIE

- = Layers
= Watershed Boundary

a

= Cross Section Locations

o <all other values>
type
& downstream
& site
@& upstream

= O Thalweg Points

.
= Cross Sections

<all other values>
type

— downstream

— site

= upstream

= [ Reach Segment

= Stream Line

= Elevation Raster

Value
High:130.302
||

Low : 83.044

TheCrossSectiors Tool generates thregrosssectiors: one at the Site Point (type = site); one upstream
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between drainage area and bankfull flow width, type = upstream); and one downstream of the Site
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downstream of each crossecion location (type = upstream_up, upstream_dn, site_up, site_dn,

downstream_up, downstream_dn). The channel thalweg points are intended to be first approximation

of appropriate locations for calculating local channel slope.

3)

(4)

The user should inspect the merated crosssectionlocations (the points at which theross

sectiors intersect the stream line, as well as the points upstream and downstream ot ez

section to see if they argositionedappropriatelyand not ontop of bridges or other channel
spanning featured.ocal bannel slope is also amportantfactorin evaluating crossection

locations zero or negative slope values can often be corrected by moving location points slightly

upstream or downstream of the initially calculated positiowhich are based on distance and do

not consider bannel topographyand rerunning the toollf the slope throuf) any crosssection

location is zeronegative,or >2.5%the toolwill add awarningto the output messages he
existence of any of these slogenditions may indicate that the reach is not appropriate for the
HyCon tool, but it may also be the resulteither an upstream or downstream point falling in a
pool instead of a riffle, for exampleexamining the point locations against the LIiDAR cditate

to the user whether a slight adjustment to one or both points is reasonable. If it is, the user may
edit the points in ArcMap and rerun the tool (see the next section below).
If the crosssections locations are appropriasad no tool warnings wergiven for channel slope

or width-to-depth ratig, the user should proceed to the Spreadsheet Model.

If the crosssection locations need to be relocated or if the local reaches through the cisEssgions

need to be regenerated t@roducea positive channégradient

(1)

Open the output map document in ArcMap and edit any of the point features iCtioesSection

Locationdayerby dragging them upstream or downstream on the stream line. Ideally, both

upstream and downstream points for eactosssectionwill be positioned on riffles and not pools
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(2)
(3)
(4)
()

or banks. If the reach line does not correspond to the LiDAR channel, the line may need to be
corrected before running the tool again (sBeeparing the Stream Lini®r HyConabove).Note:
The tool uses thécationsas reference points for channel slope but performs the actual slope
calculationbased orthe elevation value at the lowest channel point adjacent to each location
pointt for a visualization of these points, turn on the Thalweg Points layer in the output ma
document. When editing crossection location points, be aware that the tool will first identify a
thalweg point for each location on which to lmathe channeklope calculation, so the LiDAR
elevation value corresponding to the location point may nothe value used in the slope
calculation.

Make surethe map document and spreadsheste closedo preventtool errors due to file locks.
In the RipZET Tookwolbox, doubleclick onHyConl ¢ CrossSectiors.

Site NameCreate a name to identify the site subsequent tool outputs.

Tool Mode:SelectRegnerateCrossSections

RegenerateCrossSectiors Mode:

0 Preserve LocationsSelectPreserve Locatiorts preserve all locations; the local reach
for eachcrosssectionlocation (i.e., the distance between the thalweg location
upstream and downstream of each cresection) will not be recalculated and the
upstream and downstream point locations will not be updated.

0 Regenerate Reacl8electRegenerate Readh preserve only the upstream, site, and
downstream locationgthe local reach (upstream and downstream points) for each
crosssection location will be recalculated.

CrossSectionLocations Navigate to and select theross_section_locatiorieature clasgrom a
previous execution of thelyCon 1 CrossSectiors module.(Tip: this will be in the results
geodatabase in the Workspace specified on the previou$ run.
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