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Introduction

This tutorial is designed texpose you tdasic functions iHEC-GeoRASfor pre-

andor postprocessing of GIS data and HERAS results for flood inundation mapping
using ArcGIS |t is expected that you afamiliar with HEG-RAS and ArcGISIf you
want to get into details of HEGeORAS that are n@overed irthis tutorialplease refer
to the HEC-GeoRAS users manual.

Computer Requirements

You must have a computer with windows operating system, and the following programs
installed:

1. ArcGIS 9.3
2. HEC-GeoRAS version 4
3. HEC-RAS versior4.0

You can downlad HEGRAS and HEGGeoRAS for free from the US Army Corps of
Engineers Hydrologic Engineering Center website
http://www.hec.usace.army.mil/software/

Data Requirement

Theonly essential dasetrequired for HEC-GeoRAS is the terraidata(TIN or DEM).
Additional datasets that may be useful are aerial photograph (s) and lanfbusation.
The dataset supplied with this tutoriiatludes a small portion of thetional Baxter
River available withHEC-GeoRAS users manual

The datg11.1 MB)required for this tutorial is available at
ftp://ftp.ecn.purdue.edu/vmerwade/download/data/georasdataminload the zip file
on your local drive, andinzip its contents. Th&edRASData folder contains two sub
folders one TIN datasetand one aerial image (as raster gasishown below
(ArcCatalog view):



mailto:vmerwade@purdue.edu
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ftp://ftp.ecn.purdue.edu/vmerwade/download/data/georasdata.zip

D Landlse
-] Solution

ThelLandUsefolder contains a shapefile with land use d#taSolution folder contains
results br this tutorial,aerial is the aerial image of the studyea andbaxter _tinis the
TIN dataset for the study area. Please theesultsprovided in the solution folder as a
GUIDE only.

Getting Started

StartArcMap by clicking StarthA Program#\ ArcGISA ArcMap. Save the ArcMap
documentby clicking FileA Save As).asbaxter georas.mxdn your working folder.

SinceHecGeoRAS uses functiosassociated witlrcGIS Spatial Analystand3D
Analystextensions, make sure these extensaasavailable, and are enabled. You can
check this byclicking on ToolA Extensions, andcheckingthe boxes (if they are
unchecked) next tBD AnalystandSpatial Analysas shown below:

Extensions 2 x|

Select the extenzions pou want o use.

30 Analyst S
----- [ ArcScan

----- [0 Data Interoperability [Licensze naot available)
----- Geostatistical Analyst

----- O Maplex

---- O Metwork Analyst

----- O Publisher

----- O Schematics

---- Spatial Analyst e————

----- O Survey Analyst

----- Tracking &nalyst

Closethe Extensions window.

Now load theHEC-GeoRAStoolbar intoArcGIS by clicking on
ViewA Toolbarsh HEC-GeoRASo see the toolbar as shown below:

HEC-GeoRAS A

RAS Geometry ¥ RASMappng ¥ ¢ S¢ || &F == < & spltities ~ Help

You can either leave tHeEC-GeoRAStoolbar on the map or dockwutith other toolbars
as desired.



TheHEC-GeoRAStoolbar has four menus (RAS Geometry, RAS Mapping, Apids)
Help) and seven tools/buttons (Assign RiverCode/Reach@@degn
FromStation/ToStatiorAssign LineTypeConstruct XS Cutlines, Plot Cross Section, and
Assign Levee Elevatiorgs shown in circles and boxes, respectively in the figure below.
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TheRAS Geometrgnenu contains functions for ppeocessing of GIS data for input to
HEC-RAS. TheRAS Mappingnenu contains functions for pgstocessing of HEGRAS
results to produce flood inundation mdjme ApUtilitesmenu contains functionmsainly
for datamanagement. Thidelp menu is selexplanatory. You will learaboutfunctions
associated with these menus and buttons in the following sections

Setting up Analysis Environment for HEC-GeoRAS

Using GISfor hydrologic/hydraulianodeling usually involvethree stepsl) pre
processing of dat&) model execution, angl) postprocessing/isualizationof results It
is common to use a single map documertaiodle asingle projectput this ends upvith
too many feature classes/layers in a single magpthencumbersoméo find out which
feaureclasses were used during fp@cessingand which featurelasses contairesults
for visualization.To avoid thisconfusion HEC-GeoRASusesseparat@lata frames to
organize preand pos{processing data. In théEC-GeoRAStoolbar,click on
ApUtilitiesA Add New Mapo create a new data frarae shown beloWin ArcMap, you
can add a new data frame dicking on InsertA Data Framg:

A

|P.|:|thi|ities * Help =

List Maps

Add Mew Map

Since theoutcome opre-processingn HEC-GeoRASIs thecreation oHEC-RAS
geomdry file, name the new data frame as BaxterGeonstdclick OK.

x
M apniame

Cancel

IE axter@eometry




Notice the new data frame (BaxterGeomeis\gdded to thé&rcMap table of contentdf
youright click on the BaxterGeometry data frame, ameh click onPropertie® , you
will see No Pojection in theCoordinateSystem tabClosethe data frame properties
window.

To create a geometry filgpu need terrairfelevatior) data.Click on Add ¥ buttonin
ArcMap, andbrowseto baxter_tinto add the terrain to the map documéfdu must

have he same coordinate system for all the data and data frames used for this(tutorial
any GeoRAS projectBecausdaxter_tinalreadyhas a projected coordinate systéns
applied to the BaxterGeometry data frame. You can check thighiyclicking onthe

data frame and looking at its properties.

Creating RAS Layers

The geometry file foHEC-RAS contains information on crosectionshydraulic
structuresriver banks and other physical attributes of river chanridle preprocessing
usingHEC-GeoRASInvolves creating thesatributes in GIS, and then expog them to
the HEC-RAS geometry file In HEC-GeoRAS each attribute is stored in a separate
feature class called as RAS Lay8o before creating river attributes in GIS,usffirst
create emptyIS layersusing the RAS Geometry meoun theHEC-GeoRAStoolbar.
Click onRAS Geomet#y Create RAS Layer¥ou will see a list of all the possible
attributes that you can have in tHEC-RAS geometry file. If youwish, you can click on
individual attribug to create a single layer at a timmeyou can clik on All to create all
layers.For this tutorial click on ALL to create all layers.
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In theCreate All Layersvindow, accept the default names, afidk OK. HEC-GeoRAS
creates a geodatabase in shene folder where the map document is saved, gives the
name of the map document to the geodatabase (Baxter_georas.mdb, in this case), and
stores all the feature classes/RAS layers in this geodatabase.

After creating RAS layers, these are added to thednapment with a prassigned
symbology. Since these layers are empty, our task is to populate some or all of these
layers dependingnour project neeg] and then createHEC-RAS geometry file.

Creating River Centerline

Let us first start withriver certerline. Theriver centerline is used to establish the river
reach network foHEC-RAS. Thebaxter_tin dataset hdlse BaxterRiver flowing from
east to west with Tule Creek as a tribut&g.there are three reaches: upper Baxter
River, lower Baxter Riveand Tule Creek Tributargs shown below:
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We will create/digitize one feature for each reach approximately following the center of
theriver, and aligned in the direction of flo@oom-in to the most upstream part of the
upper Baxter reach to see theimehannelblack outline shown in the above figlhre

To create theiver centerline (in River feature classjart editing, andchooseCreate
New Featureas theTask andRiverasthe Targetas shown below:

|
Editor = | [N ' Task: ICreate Mew Feature ;I | Target: IRiver LI ‘ X ‘ |

Using the Sketch tool (highlighted abovsfart digitizing theriver centerline from
upstream to downstream until you reach the intersection with(nelek tibutary.To
digitize the upper Baxter River readtiick in the direction of flow andlouble clickwhen
done (at intersection with Tule buatary). If you need to pan, click the pan tool, pan
through the map and then continue by clicking the sketch tool (do not edidkl@ntil
you reach the junctionpfter finishing digitizingthe upper Baxter Reaclsave the edits
Beforeyou start digitzing the TuleCreek tributarymodify some editing option€lick
on EditorA Snappingand check th&ndbox next toRiveras shown below:

Laver | '-.-'erl:ex| Edge | End |
SAConnections O O O
Storagedreas O [ O
Lateralstructures O O O
Inlinestructures O O O
LevesPaints O O O
Levees O [ O
ElockedOhbs O O O
Ineffareas O O O
Eridges O O O
®SCutLines O O O
Flowpaths O O O
Eanks O O O
River O O



We aremodifying the editing environmeibecause when we digitize the Tule tributary
we want its downstream endincide with the downstream end of tlygper Baxter
Reach Closethe snapping boxand therstart digitizing the Tule Tributary fromits
upstreanend towards thginction with the Baxter RiveiWhen you come close to the
junction zoomin, and you will noice that the tool will automatically try to snap (or
hug!) to the downstream end of the upper Baxter Rdaahble click at this point to
finish digitizing the Tule TributarySave editsFinally, digitize thelower Baxter reach
from junction withthe Tule Tributary to themostdownstream endf the Baxter River
Again make sure you snap the starting point with the common end points of Upper
Baxter Reach and Tule Tributayave edits andstop editing. (Snapping of all the
reaches at the junction is neaassfor connectivity and creating HERAS junction so
make sure the three reaches are snapped correctly).

After the reaches are digitizetthe next task is taame then. Each river ilHEC-RAS

must have a unique river nanaad each reach within a river stthave a unique reach
name.We can treat the main stem of the Baxter River as one river and the Tributary as
the second rivefTo assign hames reaches;lick on Assign RiverCode/ReachCode
button to activate it as shown below:

HEC-GeoRAS

RA&S Geometry ™ RAS Mapping E",,{ ll §; = & ¥ aplilties ¥ Help =

Asgign RiverCode/ReachCode

With the button activeslick on the upper Baxter River reach. You will see the reach will
get selectednvoking the following window

Assign River and Reach Na X|
River IBa:-:ter River j
Reach ILlpper FeacH

oK | Help | Cancel |

Assign the River and Reach nameBaster RiverandUpper Reachrespectively, and
click OK. Click on the tributary reach, and usele CreekandTributary for River and
Reach name, respectively. For lower Baxter river,Resder RiverandLower Reachior
River and Reach name, respectively.

Now open the attribute tabtd Riverfeatureclassand you will see that the information
you just prowded on river and reach namesntered afeature attributeas shown
below:
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Shape* ol Shape_Len| HydrolD River Reach FromHode | ToHode ArcLength
Palyline 1368641 61731 1 |Baxter River |Upper Reach =hull= =hull= =Mull=
Palyline 231046 21821 2|Tule Creek | Tributary =mull= =mull= =Mull=
¥ |Palyline 3| 58945 58351 3 |Baxter River |Lowwer Reach <mull= <mull= =Mull= =
dl I 2
Record: ﬂ;ll 3 _Plﬂl Show:l All Selectedl Records [0 out of 3 Selected.) Options v|

Also note that there are still some unpopulated attributes in the River feature class
(FromNode, ToNode, etc.).

Before we move forward let us make sure that the reachasstver¢atedra connected
and populate the remaining attributes of the River feature €lisk on RAS
Geometnp Stream Centerline Attributés Topology

*’ Create River Topology ﬂ

Stream Centerline IHWE, j

Termain TIM IbaHter_tin j
(1] 4 | Help | Cancel |

Confirm Riverfor Stream Centerlinandbaxter_tinfor Terrian TIN andclick OK. This
function will populate the FromNode and ToNode attribute of the River feature class.
Next, click onRAS Geomet#y Stream Centerline Attribut@sLengths/StationsT his

will populate the remaining attributedow open the attributible for River, and
understand the na@ing of each attribute.

B Attributes of River o [m] B4
Shape_Len HydrolD River Reach FromHNode ToNode ArcLength | FromSta ToSta
» | B295.328750 T4T |Baxter River |Upper Reach 1 2 2213 4513574 §9375.4
4113.857563 TES (Tule Creek  |Tribotary 3 2 12551 .5 u} 12551 .5
3577 647740 TE2 |Baxter River |Lowwer Reach 2 4 43157 1 i] 43157 1
Recard: ﬂlill 1 _blﬂ Show: I All - Selected | Records [0 out of 3 Selacted ] Options = |

HydrolD is a unique number for a given feature in a geodatabhsdriver andReach
attributes contain unique names for rivers and reaches, respeclivefromNodeand
ToNodeattributes define the connectivity between reachAecLengthis the actual length

of the reach in map units, and is equabit@ape Length.In HEC-RAS, distances are
represented using station numbersasured from downstream to upstre&or example,
each river has a station number of zero at the doearstend, and is equal to the length

of the river at the upstream end. Since we have only one reach for Tule Creek tributary
the FromStaattribute is zero and thEoStaattribute is equal to th&rcLength Since the
Baxter River has two reaches, thmmStaattribute forUpper Reach FoStaattribute of



lower reach, and thEoStaattribute for upper reach is the sumAastLengthdor the
upper and lower reacllosethe attribute table, arghvethe map document.

Creating River Banks

Bank lines are used thstinguish the main channel from the overbank floodplain areas.
Informationrelated tdbank locations is used to assign different properties for-cross

sections. For examplepmpared to the main channel, overbank areas are assigned higher
valuesofManmgbés n to account for more roughness
bank lines is similar to creating the channel centerline, but there are no specific guideless

with regard tdine orientation and connetity - they can be digitized either along the

flow direction or against the flow direction, or may be continuous or broken.

To create the channel centerline (in Banks feature cktss).editing, andchoose
Create New Featuras theTask andBanksas theTargetas shown below:

B
X e R

Editor
Editar = “T‘ﬂj Task: ICreate Mew Feature ;I ‘ Target: [FRaE

Although there are nspecific guidelines for digitizing banks, to be consistent, follow
these guidelines: 1) start from the upstream end; 2) looking downstream, digitize the left
bank first and then the right bank.

Digitize banksfor all three reaches ars@vethe edits anthe map document.

Creating Flowpaths

The flowpath layer contagthree types of linesenterlineeft overbank and right
overbankTheflowpathlines areused to determine the downstream reach lengths
between crossections in the main channel and olank areas. If the rivaxenterline
that we createdarlierlie approximately in the center of the main channel (whidioes)
it can be used as the flow path centerliick on RAS Geomet#y Create RAS
Layer® Flow Path Centerlines

Click Yeson the mesage box that asks if you want to use the stream centerline to create
the flow path centerlineConfirm Riverfor Stream CenterlinandFlowpathsfor Flow
Path Centerlinesandclick OK.

£ Create Flow Paths x|
Stream Centerling IHWE[ j
Flowy Path Centerlines IFInwpaths

1] 4 | Help | Cancel |




To create the left and right flow paths (in Flowpaths features)kstart editing, and
chooseCreate New Featuras theTask andFlowpathsas theTargetas shown below:

5|
Egoi={-!

Editar = | | S ‘ f ¥ Task: ICreate Mew Feature ;I ‘ Target: |FEMeE

Use the sketch tool to create flowpathke left and right flowpaths mubke digitized

within the floodplain in the downstream direction. Thesediare used to compute
distances between cressctions in the over bank areAglain, to be consistent, looking
downstream first digitize the left flowpath followed by the right flowpath for each reach.
After digitizing, savethe editsandstop editing.

Now label the flowpathby using the Assign LineType buttct L . Click on the button
(notice the change in cursor), amhenclick on one of the flow paths (left or right,
looking downstream), and name the flow path accordingly as shown below:

Lancel I

Label dl flow paths, and confirm this by opening the attributeaalflthe Flowpath
feature class. The LineType field must have data for eachf aixflowpaths are labeled.

=10] x|
Shape* oln* Shape_Len| LineType
Palyline 13 | 6297 28038587 [Channel
Palyline 15| 4133125661 [Channel
Palyline 17 [3035.035527 |Left
Palyline 189 [ 3125 635464 |Right
Palyline 20| 3587 .071912 [Channel
Palyline 2201 15304 |Left
F |Polyline 24 (10040 21802 |Rigkt
Recond: ili" 7 _Plﬂl Show: W Selected |

Creating Crosssections

Crosssections are one of the key inputdtiBC-RAS. Crosssection cutlines are used to
extract the elevation data from the terrain to create a ground profile aberselflow.

The intersection of cutlines with other RAS layers such as centerline and flow path lines
are used to compute HERAS attributes suchs bank stations (locations that separate
main channel from the floodplain), downstream reach lengths (distance between cross
sections) and Mannings nhé&refore, creating adequatember ofcrosssections to

1C



produce a good representation of channel bddlandplain is criticalCertain

guidelines must be followed in creating craestion cutlines: (1) they are digitized
perpendicular to the direction of flow; (2) must span over the entire flood extent to be
modeled; and (3) always digitized from leftright (looking downstreamEven though

it is not required, but it is a good practice to maintagonsistenspacing between cross
sectionsIn addition, if you come across a structure (eg. bridge/culvert) along the
channel, make sure you define onessigection each on the upstream and downstream of
this structureStructures can be identified by using the aerial photograph provided with
the tutorial dataseEor example, we will use one bridge location in this exercise just
downstream of the junctionith tributary as shown below (bridge location is shown in
red):

To create crossection cutlines (in XSCutlines feature clastyt editing, and choose
Create New Featuras theTask andXSCutlinesas theTargetas shown below:

=]
Editar + | X ‘ &~ Tak: ICreate Mew Feature ;I ‘ Target: |EEaNaEES ‘_X. @ ‘ ‘

Follow the aboveguidelines and digitize crosections using the sketch todhile

digitizing, make sure thaachcrosssectionis wide enough to cover the floodplain. This

can bedoneusing the crossections profile toc™ . Click on the profile toolandthen

click onthe crosssection toview the profile.For example, if you get a craesection

profile shown in Figure A below, then there is no need to edit the-sez$®n, but if you

get a crossection as shown in Figure B below, thiba crosssection needs editin

(Note: This tool stops the edit session so you will have to start the edit session every time
after viewing the crossection profile)
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Figure A: adequate definition of cresection Figure b: inadequate definition of cessction

After digitizing the crosssectionssavethe editsandstop editing. The next step is to add
HEC-RAS attributes to these cutlined/e will add Reach/River name, station number
along the centerline, bank stations and downstream reach le@igtbs.all these
attributesare based on the intersection of cresstions with other layers, make sure each
crosssection intersects witthe centerline anoverbankflow paths to avoid error
messages

Click onRAS Geomet#y XS Cut Line Attributes River/Reach Nameghis tool ugs
the River and Reach attributes of the centerline, and copy them to the XS CMtrEs.
click onRAS Geometdy XS Cut Line Attribute$ Stationing This tool will assign
station number (distance from each crssstion to the downstream end of the river)
eachcrosssectioncutline. Nextclick onRAS Geometdy XS Cut Line Attributes Bank
Stations Confirm XSCutlines foiXS Cut Lines, and Banks for Bank Lines, ahidk

OK.

Station for Bank Lines x|
%S Cut Lines |5 CutLines =]
Banks
{*" Bark Lines I Banks j
™ Bank Paints INu” j

This tool assigns bank statioftistance from the starting point on the X8tlhe to the
left and right bank, looking downstream) to eaobsssectioncutline.Finally, click on
RAS Geomet& XS Cut Line Attribute Downstream Reach Lengthghis tool assigns
distances to the next downstream cresstion based on flow paths.
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Thecrosssection atlines are2D lines with no elevation information associated with
them(Polyline) When you used the profile tool earlier to view the cisession profile,
the program used the underlying terrain to extract the elevations along the. &iatlin
can convert 2D cutlines into 3D lalicking RAS Geometdy XS Cut Line

Attribute) Elevation Confirm XSCutlinedor XS Cut Linesandbaxter_tinfor Terrian
TIN. The new 3D lines (XS Cut Lines Profiles) will be stored in the XSCutLines3D
feature clas<Click OK.

Convert 2D X5 Layer to 3D x|

#5 Cut Lines

Terrain TIM I baster_tin j

#5 Cut Lines Prafiles Ixs CutLines3D

S CutLines

1] 4 | Help | Eam::ell

After this process is finishedpen the attribute table of XSCutLines3D feature class and
see that the shape of this feature clas®vgPolylineZ.

Creating Bridges and Culverts

After creating crossections, the next step isdefine bidges, culverts and other
structure along the rivegince we used aerial photograph while defining the eross
sections, our jobof locating the bridgés done.To create bridges/culverts (in Bridges
feature classktart editing, and choos€reate New Fdare as theTask andBridgesas
theTargetas shown below:

Editor K|
Editor + ”T‘ & Task ICreate Mews Feature ;I ‘ Target: |[EieplEE ‘-% =) ‘ ‘

A bridge or culvert is treated similar to a cregstion so the same criteria used for
creatingcrosssections must be used for bridge/culvddsing the sketch tool on the

editor toolbarthe digitize bridge locatiorjust downstream of the tributary junction.

While digitizing the bridge, make use of the terrain model to make sure the bridge/road
centerline fall on the high groun8aveyour edits angtop editing.

After digitizing bridges/culverts, you need to assign attributes such as River/Reach name
and station number to these featuf@sck on RAS Geometdy Bridge/Culverts,

River/Reach Namédse assign river/reach name¢extclick onRAS Geomet#y
Bridge/Culvert#, Stationingto assigrstation numberBesides these attributes, you must
enter additional information about the bridge(s) sudih@same and width in its

attribute table as shown below.
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B Attributes of Bridges 10| x|

Shape* Shape_Len HydrolD River Reach Station USDistance | TopWidth | HodeHame
Palyling 3693825215 378 |Baxter River |[Lower Reach 10507 & 40 2

-
=

Railroad

Fecard: ilill 1 _>|£| Shuw:W Selectedl Records [0out of 1 Selected.) [pticns -|

Closetheattributetable,saveedits andstop editing.

Similar to crosssectionsthe Bridges feature class stores 2D polylines, you can make
them 3D byclicking RAS Geomet#y Bridge/Culvertg, Elevationsto create a new
3DBridges feature clas€onfirm Bridgesfor Bridges/Culvertsbaxter_tinfor Terrain,
Bridges3Dfor Bridges/Culverts Prales, andClick OK.

Convert 2D Bridges/Culverts

Bridges/Culverts:
Terrain I bamter_tin j
Bridge=z/Culverts Profiles IBridgesED

1] 4 | Help | Eam::ell

A new feature class (Bridges3D) will be creatédu can check it is PolylineZ by
opening itsattribute table.

Creating ineffective flow areas

Ineffective flow areas are used to identify ronveyance aredareas with water but no
flow/zero velocity)of the floodplain For example, areas behind bridge abutments
representing contraction and expansion zaaesbe considered as ineffective flow areas.
To define ineffective areas (in IneffAreas feature clasa)t editing, and choos€reate
New Featureas theTask andineffAreasas theTargetas shown below:

=
X e R

Editar = | ~ ‘ .? ¥ Task: ICreate Mew Feature ;I ‘ Target: [MyEiinere

Use the sketch tool to define ineffective areas. The figure below shows an example of
ineffective area for the bridgiownstream of the tributary junctigNote: this is a
polygon feature class).
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HEC-RAS does not storall information abouineffective areas. Instead only the
information where the ineffective area may interfere with esessions/flow is stored.
To extract the position and elevation at points where timeftective areas intersect with
crosssectionsclick on RAS Geomet#y Ineffective Flow Areas Position Leave the
default feature classes flmeffectiveAreasxS Cut LinesandTerrainunchanged. The
position of ineffective areas will be stored in a nebldanamedneffectivePositions
Leave current user elevationschecked andClick OK.

Ineffective Flow Areas x|

Ineffective Areas

%5 Cut Lines |5 CutLines =l
Terrain I banter_tin j
Ineffective Positions IlneffectivePnsitinns

[T Keep curent user elevations

(1] 4 | Help | Ean-::ell

Open the attributes of theeffectivePositiongable (shown below) to understand how
this information is stored.

_inix
OBJECTID* XS52DID 1A2DID BegFrac EndFrac BegElev EndElev UserElev
&1 222 362 1] 0.553055 78.54 555717 [=Null=
g2 223 362 1] 0628276 78949332 6784 [=Null=
63 218 363 1] 0.354192 78.54 7184 [=Null=
G4 220 363 1] 042062 79.84 B7.84 [=Mull=
g3 221 363 1] 0561115 3.0041 260777 [=Mull=
=11 223 i 0.782076 0.974556 993637 350033 [=Mull=
&7 218 7 0.515799 0.911551 958183 E3.7877 [=Mull=
> 58 220 771| 0553008 0842043 570202 83,84 [Tl
Recard 14] 4| 8 _+[n]  Show:[ Al Selected | Recards [0 out of B Selected) Dptons - |
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IA2DID is the HydrolD of the ineffective flow aredS2DIDis the HydrolD of the
intersecting crossection,BeginFracandEndFracare the relative positions of the first
and last intersecting points (looking downstream) of the ineffective area with the cross
section.BegElevandEndElevare the elevatianof the first and last intersecting points of
the ineffective area with the cresection.Since you left thé&JserElevbox unchecked

there are no values in this field.

Creating obstructions

Obstructions represent blocked flow areas (areas with no watercaflow).For
examplepuildings in the floodplaimndlevees are considerethstructionsWe can add
blocked obstructions to our study by using building locations in the aerial photolyraph.
the upper reach of the Baxter River just before Tule Ctbeke are two building in the
floodplain that can be considered as blocked obstructions.

To define blocked obstructions (in BlockedObs feature clats}, editing, and choose
Create New Featuras theTask andBlockedObss theTargetas shown below:

|
e = e

Editor * | [ 8 ‘ & Task: ICreate Mew Feature ;I ‘ LT ElockedObs

Use the Sketch tool to define the blocked obstructame editsandstop editing.

Similar to Ineffective flow areas, the positions and elevations of the intersection of this
obstruction with crossections needs to be stored in a table. ClicRASGeometrnA
Blocked Obstructions Positions Leave the default values in tBdocked Obstructions
window, andclick OK. You will notice that a new tabl@lockedPositionswill be added

to the map document, and its content are identidaleffectivePositinstable.

Assigning Mannsegian®#s n to cross

The final task before exporting the GIS dat&lt6C-RAS geometry file is assigning

Manni ngds n v al usectionstn HEGi@0RAS tHisiimadccoraptisbesl s

by using a land use feature classwith nni ngés n stored for differ
Ideally you will store this information in the LandUse feature class added to the map
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document. Since we created empty feature classes at the beginning of the tutorial, we do
not have this information. Weilvremove this empty LandUse feature class, and add
LandUseshapefile (stored in LandUse foldg@rpvided with the tutorial datas€Note:

you can also replace the LandUse feature class in Baxter_georas.mdb with the shapefile
in ArcCatalog)

1ol x|

Shape* oln* Shape _Len| Shape_Area LUCode H_Value -
Palygon 85 | 74235 039596 | 47354074 26450 |Mearstream 0.035
Palygon 86 | 94595 53653 | 77091525 35245 |Mearstream 0.035
Palygon g7 | 19439 69577 | 3590744 917055 |Mearstream 0.035
Palygon 58 | 2515589947 | 37360769 63265 |Urban 0.055
Palygon 59 | 57470779584 | 132969465 0426 |Farming 0.06
Palygon 90 | 4372945224 [ 50210914 73513 |Urban 0.055
Palygon 91 149495 57930 [ 1311473020762 |Urban 0.055
Palygon 92 | 98679 54404 | 5693651770998 |Farming 0.06
Palygon 93 |139480.8173 [ 5529455027971 |Farming 0.06
Palygon 94 | 77954 85364 (194373 T4 0636 |Urban 0.055
Palygon 95 | 743511 02607 [ 55342217 51712 |Farming 0.06
Palygon 96 | 85235 01037 | 358565959.4000 |Farming 0.06
Palygon 97 | 3067304529 | 44553471 00346 |Urban 0.055

Drlveramm a2 | TITAS T4 TR | AAS3I2R2I3I N2AT | Ivkhan nnNss ;I
Recard: il;ll 15 _I*Iﬂl Shaw: W Selected | Recardz [0 aut af 90 Selected. ]

The landuse table must hasedescriptive field identifying landuse type, which is
LUCodein this caseand a field for corresponding Mann@sg valuesin addition,
HEC-GeoRASrequires théand usepolygons to be non mulpart features (a multipart
feature hasnultiple geometries in the same featufié)e issue of non mulpart features
is taken care of for the tutorial dataset.

To assign Ma n-sectiongciick onRASGCeometlydMaeni ngds n
Valueg\ Extract n ValuesConfirm LandUsefor Land Use choseN_Valuefor Manning
Field, XSCutLinegor XS Cut Linesleave the default nanManningfor XS Manning
Table andclick OK. (Note:Summary Manning Table is not requirechifaluesalready
exist in the LandUse tah)e

x
Land Lls= ILandU&e j
tanning Option
{+ Marning Field [M_value =l
" Summary Manning Table INuII j
5 Cut Lines [ <5 Cutlines =l
#5 Manning T able IManning

1].8 | Help | Cancel |
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Depending on the intersectioficrosss e ct i ons with | anduse polygo
extracted for each crosection, and reported in the XS Manning TaMeuining. Open

the Manning table, and see how the values are stored. Similar to previous tables, the data

are organized as theature identifier XS2DID), its relative station number and the

corresponding n value as shown below:

B Attributes of Manning =10 x|
OBJECTID* | XS2DID Fraction | H_Walue ﬂ
3 1 325 1] 0.0s
2 325 0.15566 0.035
3 325 0.59530 0.05
4 326 1] 0.06
5 326 057385 0.035
5] 326 0.53049 0.05
7 327 1] 0.06
=1
Record: il;ll 1 _Plﬂl Shn:-w:l Al Selected | Records [0 out of 505 Selected.]

Closethe table We are almost done with GeoRAS fm@cessingThe last step is to
create a GIS import file for HERAS so that it can import the Gtfata to create the
geometry file Before creating an import filenakesurewe are exporting the right layers.
Click onRAS Geometr Layer Setupand verifythe layers in each talbhe required
surface tab should hawaxter_tinfor single Terrainoption

. Temain Type * TIM " Grd
f* Single
Select Terain II:ua:-:ter ki j
" Multiple DTH Tiles Layer INu” j

TheRequiredLayerstab should havRiver, XSCutLinesand XSCutLines3Dor Stream
Centerling XSCuiLines andXSCut Lines Profiles respectively.

x

| Dptional Layers I Cptional Tables I

Stream Centerling I River j
5 Cut Lines [ Cutines =l
5 Cut Lines Profies  [xSCutLinesaD =l
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In theOptional Layerdgab, make sure the layers that are empty are $ailto

x

Fequired Surfacel Fiequired Layers ~ Optional Layers | Optional Tal:ulesl

B ark Lines IBank_g j Stream Profiles INuII j
Flow Path Centerlines IFIpraths j Shorage Areas INuII j
Land Llze ILanu:ILI 58 | Storage Paints INuII |
Levee Alignment [ul | Levees Profiles [ Hul -
Ineffective Flow Areas IIneff.&.reas j Levee Paints Im
Blocked Obstructions | BlockedObs |

Bridges/Culverts IBridgeg j Bridges/Culverts Profiles IBridgesED j
Inlike Structures INull j Inline Structures Profiles INull j
Lateral Structures INull j Lateral Structures Profiles INull j
54 Connections IBank_s j 54 Conhections Profiles INull j

I Apply HEC-GeoRAS Symbalogy 0K | Help | Cancel

Finally, verify thetables ancClick OK.

b anning I kd anning j
Levee Pozitions I Hull j
Ineffective Areaz I IneffectivePaozitions j

Blocked Obstructions  |BlockedPositons 7 |
Elervation Walumne I Hull j

Modes Table [Fu =]

After verifying all layers and tableslick on RAS Geomet#y Export GIS Data

X

File M ame IngWenkateshHGeu:uFias"-.Tutu:uriaI"-.EISEH.ﬁ.ﬂ El

(1] | Help | Ean-::ell

Confirm the location and the name of the export f8¢52RASn this case), andlick
OK. This process will create two file&IS2RAS.xmandGIS2RA.RASImport.sd€lick
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OK on the series of messages about computing tims are done exporting the GIS
data!The next step is to import these data into a HEAS model.

Savethe map document. You can either close the ArcMap session or leave it running.

Importing Geometry data into HEC-RAS

LaunchHEC-RAS by clicking on StarthA Program#y HECA HEC-RASA HEC-RAS4.0.
Savethe new project by going teileA Save Project Asand save alsaxter.prjin your
working folderas shown below:

Save Project As

Title
IFI::n:u:I ztudy for B aster River

File Mame

Iba:-:ter.pri

Click OK.

To import the @S data into HEERAS, first go to geometric data editor bljcking on

EditA Ge o me t r i lethelaometre data editarjck on FileA Import Geometry
DataA GIS FormatBrowseto BaxterRAS.RASImport.sile created in GIS, andlick

OK. The import proceswill ask for your inputs to complete. In the Intro tab, confirm US
Customary Units for Import data as asiitk Next

Current RAS praject units: | LIS Customary Uit

Import data as: Ll ustomany units

£ 5| [metric] units

Import data will not be converted on import.

Confirm the River/Reach data, make sure all import stream lines boxes are checked, and
click Next

Intro River Reach Stream Lines I Cross Sections and IB Modes | Storane dreas and Connections |

The river reach stream lines found in the file or generated while reading it are lizted belo = pou want ko impork,
and modify the impaort name and way existing stream lines are merged. [& range of reac unchecked with the
ipace |:|E|r]
Irnpart File Impart File Irweert | Import Ag Import &z Impart | Impart terge Mode
River Reach #Paintz | River Feach Statuz | Stream Lines
1| Bauster River Jpper Reach |178 Baster River Upper Reach | new v Replace
2| Baxter River | Lower Heach | 330 Bawter River  Lower Reach v Replace
3| Tule Creek Tribukany 182 Tule Creek Tributary =0 v Replace

Confirm crosssectiongdata,make sure all Import Data boxes aneeckedfor cross

sections, andlick OK (accept default values for matching tolerance, round places, etc)
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Since we do not have Storage aredisk Finishedimport Data The data will then be
imported to the HEGRAS gemetric editor as shown below:
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