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Welcome
(Who is in the Audience?)

Engineers GIS Professionals
* HEC-RAS experts * GIS experts
City Planners Flood Plain Managers

Engineering + GIS = HEC-GeoRAS
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Why Are We Here?

\4

Learn about: Geo-RAS Walkthrough
 Data * Notalive DEMO

e GIS e Screenshots captured at
* Engineering each step

* Geo-RAS
e HEC-RAS
 TROUBLESHOOTING
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Agenda

* Introduction to HEC-GeoRAS and Spatial Data

* Generating Required Data in HEC-GeoRAS

* HEC-GeoRAS to HEC-RAS

* Tools and Tips for modeling & managing spatial data in HEC-RAS
* HEC-RAS to HEC-GeoRAS

* Post Processing in GIS

e Additional HEC-GeoRAS capabilities (as time allows)
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Benefits of Using HEC-GeoRAS

e Spatial Relationships

— Link input data, hydraulic modeling, and final floodplain mapping
* Better utilize detailed topographic information

— Make use of LiDAR / survey data

— Increase accuracy and precision in overbank
* Improve modeling efficiency

— Quickly identify impacts of modeling changes and areas of concern
— Utilize GIS staff to aid in model development and mapping

* Visualize results to improve model accuracy

— Easily identify areas of basin interaction
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Software Requirements

* HEC-GeoRAS
— HEC-GeoRAS 4.3.93 for use with ArcGIS 9.3
— HEC-GeoRAS 10 for use with ArcGIS 10.0 (today’s discussion)
— HEC-GeoRAS 10.1 for use with ArcGIS 10.1 (just released)

* ArcGIS

— Required Extensions
e Spatial Analyst
* 3D Analyst

* HEC-RAS
— Full functionality of HEC-GeoRAS 4.3.93 requires HEC-RAS 4.0 or later
— RAS Mapper Utility requires HEC-RAS 4.1.0
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ldentify the Scope of Work

Type \ Level of Analysis

* Regulatory Use
— Detailed Floodplain Study
— Approximate Floodplain Study

 Sediment Transport
* Research and Scientific Analysis

Study Extents

e Upstream and downstream extents, tributaries, etc.
* Available data

e Access to survey data

 Metadata (digital data is useless without it!)
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Metadata, Metadata, Metadata

(We hate it until we need it)

What is Metadata? Why do you need Metadata?
* Descriptive * |t answers questions about the
e Data about data integrity / quality of data used in

e Content about content

e Data about content :
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modeling.

Where did it come from

Who created it

How was it created

When was it created

Why was it created

Who published the data

Was the data ever published

Did data go through a QA/QC process
What is the RMS \ Error
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Digital Data Creation - Flowchart
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Start an ArcGIS Project

GIS Data Development
RAS Geometry

4

o

. Create Cross-Sectional Cut Lines

Create Stream Centerine
a. Label nver and reach names
b. Altribute features

Create Optional RAS Layers

a. Aftribute features
Attribute Cross-Sectional CutLines
Extract elevation data br RAS Layers

Generate
RAS GIS Import File
.RASImport sdf

Run HEC-RAS

JST\

nough Cross
Sections?

‘«—No

Yes

¥

. Complete geometric, hydraulic structure

Create new HEC-RAS project
Import RAS GIS Import File

and flow data
Compute HEC-RAS results
Review results for hydraulic corectness

Generate
RAS GIS Export File
.RASExport.sdf
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Figure 3-1 from HEC-GeoRAS

Tips User’s Manual v10

RAS Results Processing
RAS Mapping

JT\

-«

Reduce grid cell
size

Yes
Yes

Suficent
map deiil?

Enough Cross

!l
Sedions?

. Convert .RASExport.sdfto XML

. Additional Mapping (Velocty, ice, ...)

Import RAS GIS E xport File
Inundation Mapping

a. Generate water surface TIN

b. Generate floodplain and depth grid

Detailed floodplain
analysis



GIS Geo-RAS Walkthrough

License Type: ArcInfo
Copyright ©1999-2010 ESRI Inc. All Rights Reserved

This work is protected by copyright law and international treaties. Unauthorized
reproduction or distribution of this program, or any portion of it, may resultin
severe cvil and criminal penalties, and will be prosecuted to the maximum extent
possible under the law.

View the ArcGIS 10.0 Copyright and Trademarks

View the ArcGIS 10.0 Acknowledgements

Visit gur Web site: http:/fwww.esri.com

F ™
About ArcMap ﬁ
ESRI® ArcMap™ 10.0 (Build 4000)
@ ArcGIS Desktop 10 Service Pack 4 (Build 4000)

US Army Corps
of Engineers
Hydrologic Engineering Center

ILLINOIS STATE
' WATER SURVEY
B PRAIRIE RESEARCH INSTITUTE

HEC-GeoRAS
GIS Tools for Support of HEC-RAS
using ArcGIS®

Version 10.0



New MXD

7 x

Q) Untitled - ArcMap - Arcinfo
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DBES - FB X0 (- I EERED
QQONOEe» H-O k@ 7E GRS TIRIG: Edtor-| » M|~ - |z g
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Table Of Contents
884
B er

m

d *

m
-446.429 61.224 Unknown Units
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Turn on Extensions

Q) Untitied - ArcMap - A

File Edit View Bookmarks Insert Selection Geoproc

L ERE - RIREIE Y G S T e 2
QA NQHEI ¢ -0 RO 7BIIMES T o » %l o L1 5]

7
Table Of Contents I x

Extensions

the extensions you

| »
Bojelen &l

Spatial Analyst
Tracking Analyst

Diescription:

3D Analyst 10.0
Copyright ©1393-2010 ESRI Inc. All Rights Reserved

Provides tools for suface modeling and 30 visualization.
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Add Data

coprocessing Customize  Windows Help

wﬂﬁmﬁﬁmhﬂi
‘:_:.‘ntﬁlaw“jimi?witorv‘r M| 2 Bl 5 IS N gl

Q) Untitled - ArcMap - Arcinfo
File Edit View Bookmarks In
DB2Ee L IR x|
Y TR

=~ .

Table Of Contents a x - E
k]G 8| )
E Loyers g

EY s ao S

.

Name: baxter_tin

Show of type: | patasets and Layers

@& |2 n «

1

-351.19 1000 Unknown Units
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Digital Data Creation

,

Projections \ Coordinate Systems || st | frecintoes | St pacton | Fare | SiendPesien

General

lllumination

Omate system:

MAD 1933 StatePlane_California_III_FIPS 0403 Feet
Projection: Lambert_Conformal_Conic

* Units
2=ting: 6561666,6606067
_ Feet Falze_Mort

Central_Meridian: -120, 500000
Standard_Parallel_1: 37.066667

_ M ete rs Standard_Parallel_2: 38.433333
Latitude_Of Crigin: 3&. 500000
Limnear Unit: Foot_US

[ Clear ]

GCS_Morth_American_1983
Datum; D_Morth_American_1983 -

F } [ Transformations. .. ]

Select a coordinate system:

File Management 5 v

-3 Predefined

[ Modify... |

Import...

* File location affects processing
time

[ Add To Favorites

* File paths are limited to <128
characters with no “wildcard”
characters ok ) [ s

pr =
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Remowe From Favorites
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Apply




Q) Untitied - ArcMap - Ardnfo

Save MXD — Set File Path

File

Edit
DeEs
EICRSE* IHFHE

Table Of Contents

8e8|E

View Bookmarks

B x|=

H-Ein @

& .| 1125432

Insert  Selection Geoprocessing  Customize  Windows Help

] EEEE D P x?

| B o & El o | Editor=| » © al

=1l

X

= £ Layers
o v

Edge type
— Hard Edge

Elevation
[J121.222 -134
1108444 -121.222
[ 95.667 - 108.444
[ 82.889 - 95.667
I 70.111 - 82,889
[57.333 - 70,111
[ 44.556 - 57.333
[131.778 - 44 556
[119-21.778

'-
vd

[@e| < «

| Working_Example

Name

-

< I A A )

Date modified

"‘"} Mo iterns match your search.

Recent Places

Libraries

Computer

UL

Type

File name: Saved MXD BEample med

Save as type: [MMap Document {* mood)

LI}
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Turn on Hec-GeoRAS Toolbar

() saved_MXD_Exa - ArcMap -

File Edit View Bookmarks Insert Selection
=== Bx»
EIERsN- IHHK,

Geoprocessing  Customize  Windows Help

20 Analyat
advanced Ediding
Animation
ApUtlides

Are Fydin Tonls

Table Of Contents 4
=

RAS Geometry = RAS Mapping = 3¢ 5 || 5F = < £% Apltilities~ Help~

5 Layers
¥
Edge type
— Hard Edge
Elevation
121.237 -134
108444 -121.222
I 95.667 - 108.444
Il 52.889 - 95.667
I 70.111 - 82,889
57333 -70111
I 44,556 - 57.333
31778 - 44.556
19-31.778

@)= | = n o«
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Arcican

LUbo

Data Driven Pages
Dsts Frame Tocls
Distriauted Geodatakase
Diam
=PA Aggregstor
Zdit Vertices

Zearure Cache
Feature Constriction
3PS
GeclCHR loals
Seceading
Secdatabzse History

Secmetric Netwiork Editing
Seurelerending

Seestaitical Anzhyet

HEC-GzoHME

‘maqz Classfication

Lebelng
Layout
Map Service Puslshing
Network Anslyst
Darcel Ecitor
Pullit e
Raccer Printing
Represertotion
Route tditng
SWRWMD  Conncctivty Teols
schemstic
Schematic Edtor
Schematic Nebwurk Araysl
Snapping
Spatial Adjustment
Spatial Analyst
stancard
Streamstats Setup
TIN Editing
Tatlet
locls

[«] Topology

m

Z Catalog rx

G2 @
Location: [ Working_Example -
= Home - 20130201 _Geo_RAS_Presentation\Worki

a

onnections

L iy
B £ C\Users\riskmap'Desktop

E £ 20130201_Geo_RAS_Presentation
£ BaxterExamplel0 - smaller
Bl £ Working_Example
Q| Saved_MXD_Example

"
agenda
@] 1akeCSLFweb

£ \\atlas.sws.uiuc.edut\ CHAMP
ﬁ Toolboxes
[ Database Servers
@ Database Connections
B GIS Servers

E3

€ I | 3

6396126.096 2065656.704 Feet



HEC Geo-RAS Toolbar

HEC-GeoRAS

RAS Geometry ¥ RASMapping ¥ 5% & |/l _:.';:"'H <= & &7 ApUtiites ¥ Help ¥

Create RAS Layers »
¢ Allows the user to assign River and Reach names to the stream
Layer Setup b network.
Stream Centerline Attributes P Bk  Allows the user to assign station values to a stream endpoint.
%5 Cut Line Attributes » ||| Assignsa LineType (Left, Channel, Right) value to the Flow Paths
feature class.
Manning's n Yalues »
> Generates cross-sectional cut lines perpendicular to a stream
Levees 2 %% centerline at a specified interval.
Ineffective Flow Areas b
w» Interactively plots a selected cross section.

Blocked Obstructions »

Layer Setup 5 : " ;
Bridges/Culverts % <  Assigns elevation values to a levee alignment for interpolation.

Import RA&S Daka
Inline Structures » g3 Converts HEC-RAS output in SDF format to XML file. Necessary
Lvﬂteral Structures > Inundation Mﬂpljrlg » prior to post'proceSS|ng RAS results.
Storage Areas » velocity Mapping
Storage Area Conneckions » )

Ice Mapping
Export RAS data

Shear Stress Mapping
Terrain Tiles »

Stream Power Mapping
Litilities »

' = Wisualization »

ILLINOIS STATE
E WATER SURVEY Postprocessing Utilities  p
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Digital Data Creation

Supported topographic data

 DTM

— DEM\ GRID
* Can be tiled to improve processing

— TIN

* May allow for faster processing over large areas
* Should be generated from the LiDAR points

* Survey Points
— Supplement the DTM within the channel

* Manual Elevations

— For lateral structures (with interpolation between points),
ineffective flow areas, blocked obstructions, levees
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Orthophoto
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Create RAS Layers

“make it if you need it” (walk through) or “all at once” (this slide only)

RAS Geometry =| RAS Mapping ~ ¢ & ||| &F = & & ApUtilities - Help~

| Create RAS Layers r | Strearn Centerline
Layer Setup Bank Lines
Stream Centerline Attributes  » Bank Points
XS Cut Line Attributes 5 Flow Path Centerlines
) XS Cut Lines
Manning's n Values 3

Bridges/Culverts

Levees *
) Ineffective Flow Areas
Ineffective Flow Areas *
) Blocked Obstructions
Blocked Obstructions *
Landuse Areas
Bridges/Culverts * .
L= Levee Alignment
Inline Structures * .
Levee Points
Lateral Structures * .
Inline Structures
Storage Areas *
g Lateral Structures
Storage Area Connections 3
Storage Areas
s Storage Area Connections
Terrain Tiles 3 Terrain Tiles

Utilities Terrain 5plit Lines

All
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Create Stream Centerline Layer

P Saved_MXD_Example - ArcMap - Ardinfo -

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

Editor - A b B v g - : Snapping~ O H @ " Labeling~ e YY Ei - : Topology: & B e . ] au| [28 ooz
DgEs Bx oo & 17 . Dl 2 @ E Q@35+ x O o L )
Table Of Contents ax m
=
B £ Layers RAS Geometry =| RAS Mapping 1L & w o £ ApUtilities= Help~ g
= = X Create RAS Layers V[ steam centerine I
Edge type %
_ biord Edge Layer Setup Bank Lines m
Elevation Stream Centerline Attributes  » s
121.222-134 S Cut Line Attributes R Flow Path Centerlines =
108444 -121.222 M vl XS Cut Lines
I 95.667 - 108.444 anning's n Values v )
Brid| Culbverts
[ 82.889 - 95.667 e o ridges/Cubverts
Ineffective Flow Al
I 70111 - 82883 Ineffective Flow Aress v neffective Flow Aress
57333 -70.111 Blocked Obstructiens
Blocked Obstructions 3
I 34.556 - 57,333 Landuse Areas
- Brid Culvert:
31.778 - 44.556 ndges/Culverts 4 Levee Alignment
19-31.778 Inline Structures 3 \
Levee Points. i
Lateral Structures » 4
Inline Structures
Storage Areas 3
Lateral Structures
Storage Area Connections  +
Storage Areas
Export RAS data Storage Area Connections
Terrain Tiles v Terrain Tiles
Utilities 3 Terrain Split Lines
All

:
o
oy

Stream Centerline 6372623.752 2076047.586 Feet
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Layer Name and Filepath

() Saved MXD_Example.myd - ArcMap - Arcl =] 3
File Edit View Bookmarks Insert Selection Geoprocessing  Customize  Windows  Help
D2Es B x| 0 o b 1153 - DR P
EIERSE- IHEHE R X @ 52 ST R g ¢ Editorr A b of _
Table Of Contents I x « Catalog 1 x
88l Gl @

=] Loy

] " Location: £ Working_Example -

£l B baxter fin : = “y | [ &5 Home - 20130201_Geo_RAS_Presentation\Work
Edge type Q Create Stream Centerline Layer ? | @ Saved_MXD_Example
— Hard Edge A = E3 Folder Connections
Elevation Stream Centerline  River B
121.222 -134 E £ C\Users\riskmap!Desktop
108.444 -121.227 = £ 20130201_Geo_RAS_Presentation
I 95,667 - 108.444 [_OK |[ Help || Cancd | £ BaxterBxamplel0 - smaller
I 52,330 - 95.667 =l £ Working_Example

@] Saved_MXD_Example
£ UpperFoxFIRMs
a Discovery_07120006_UpperFox
agenda
@] 1akeCSLFweb

70111 - 82,889
57333 -70111
I 44,556 - 57.333

31778 - 44,356

19-31.778
£ \atlas.sws.uiuc.edu\CHAMP
Toolboxes
E@ Database Servers
[E3l Database Connections
@ GIS Servers
Stream Centerline layer created successfully!
Complete layer by digitizing features,
B| &0 q < 1 | 3
6397214917 2039198359 Feet
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Catalog o x

vy M B E| e

Location: IE] River -

= G3 Home - 20130201 _Geo_RAS_Presentation\Waorki
Saved_MXD_Example
= E& Felder Connections
£ C\
= £ Ch\Users\riskmap'\Desktop
= B ?_ﬂlﬂﬂ?_ﬂl _Geo_RAS Presentation

L] Working_ Example
=N | saved_mxd_example
= 27 Layers
River
APUNIQUEID
LAYERKEYTABLE

P

|3 Discovery_07120006_UpperFox
agenda
lakeCSLFweb
£ \\atlas.sws.uiuc.edu\CHAMP
ﬁ Toolboxes
3 Database Servers
E3 Database Connections
BE GIS Servers




Create XS Cut Lines Layers

PSaved_MXD_Examp\e—ArcMap—Ardwfoo . ———
File

N

Catalog
G v

3|

-l et

Location: | saved_mxd_example.mdb

ax

Ll

Q
=28

=]

E [ Home - Geo_Ras_Presentaion_Data\Working_Example

Saved_MXD_Example.mxd

I £ Folder Connections

ChUsersh

3 Default

[ kingsley

E owner

E5 Public

[ rmeekma
5 idlerc
[ AppData
E5 Contacts
= [ Desktop

= £ Geo_Ras_Presentaion_Data
[ BaxterExamplel0 - smaller

B ] Working_Fxample
Qv | saved_s
= [P Layers

[7) BankPoints

[=] Banks
(=] River
APUNIQUEID

LAVERKEYTABLE

mp

»

m

Q| Saved_MXD_Example.mxd

£ Workflows
(=] Export_Output.shp

5 Documents

[ Downloads

5 Favorites

[ Links

3 Lync Recordings

5 Music

E3 Pictures

[ Saved Games

E5 Searches

MName

[ Layers

[ESlapuniqueD
LAYERKEYTABLE

Type

Perscnal Geedatabase Feature [
Personal Geodatabase Table
Personal Geodatabase Table

<

Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Editor ~ A b B v B -  Smapping~ O H @ L | Labeling - o7 i s G S0 B | Fast - : Topology: & B
O2Es B %9 & 179 b EEHEBE v RN G - - k@ BIS A S Bl E
Table Of Contents 1 x
ECEE
Bl = layers
= BankPoints Create RAS Layers r ‘ Stream Centerline
.
a Banks Layer Setup Bank Lines
- Stream Centerline Attributes )
=] River XS Cut Line Attributes Flow Path Centerlines
- XS Cut Lines
" Manning's n Values
= &= X Bridges/Culverts
Edge type Levees
— Hard Edge Ineffective Flow Areas v
Elevation Blocked Obstructions
Blocked Obstructions 3
121222 -134 Landuse Areas
108.444 -121.222 Bridges/Culverts 3
Levee Alignment
[ 95.667 - 108.444 Inline Structures 3 L Point
evee Points
I 62889 - 95.667 Lateral Structures 3
70111 - £2.889 Infine Structures
57333 - 70411 Storage Areas ' Lateral Structures
44,556 - 57333 Storage Area Connections ¥ e
31.778 - 44 556
1o 3178 Export RAS data Storage Area Connections
Terrain Tiles » Terain Tiles
Utilities Terrain Split Lines
All
X5 Cut Lines

N
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() Saved_MXD_Example.mxd - A

Layer Name and Filepath

rchap - ArcInfo

[E&E] =

File

Edit

View Bookmarks

De2d& B %
RAM Q2

Table Of Contents

o x

Insert

) &+ - 11125422

i ~

Customize Windows Help

- EEE B P2
@ B SR ]

Selection Geoprocessing

= S

= BankPoints

= Banks

= River

= baxter_tin

Edge type
— Hard Edge
Elevation
121222 -134
108444 -121.222
I 95.667 - 108.444
I 52,880 - 95.667
I 70111 - 82,889
N 57.233-70111
I 44556 - 57.333
31,778 - 44,556
19-31.778

RAS Geometry * RA

& Create XS Cut Lines

-

XSCutlines

Cross-sectional Cut Lines

OK |[ Help || Cancd

[

Cross-sectional Cut Lines layer created successfully!
Complete layer by digitizing features,

vd

[@e| e n «
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Catalog o x
- oty @|
Location: [~ River -

= Home - 20130201_Geo_RAS_Presentation\Worki
Q| saved_MXD_Example
= E& Folder Connections
)
= £ ChUsers\riskmap\Desktop
= £ 20130201_Geo_RAS_Presentation
£ BaxterExampleld - smaller
£ £ Working_Example
23 saved_mxd_sxample
= 2 Layers
Rinver
APUNIQUEID
LAYERKEYTABLE
Q| 5aved_MXD_Example
£3 UpperFoxFIRMs
a Discovery_07120006_UpperFox
agenda
@] 1akeCSLFweb
£ \\atlas.sws.uiuc.edu\ CHAMP
Toolboxes
@ Database Servers
Ea Database Connections
3 GIS Servers

4 | 1 | 2

6361937.123 2075020.563 Feet



What Have We Created?

r.,jl ArcCatalog - Arcnfo - C:‘\Users\,rrneekma\DesIctDp\Geo_Ras_PresenIaiun_Dala\,Wcrking_ExampIe\sav‘ed_mxd_exampIE.mdb‘\La:,rers\River- p— l = | E &
File Edit View Go Geoprocessing Customize Windows Help
LB BE % QI EGRBO e n? :
Location: C:\Users'meskma"Desktop'Geo_Ras_Presentaion_Data“Working_Example‘saved_mxd_¢ « _
._:2 Iﬁ lg?t 5
Catalog Tree o |Corrterrt5| Preview |Desc:rip’[ior1|

*

= E3 Felder Connections

£ CAUsers\ ~ Il | shapes | o= | Shape_Length | HydroiD | RiverCode |  ReachCode

risersirmeskmatDesktop
¥l £ Geo_Ras_Presentaion_Data
£ BaxterExamplel0 - smaller
E E3 Working_Example
=R | saved_mxd_sample.mdb
= 7 Layers
[*2] BankPoints
[~ Banks
IE‘ River
[~ XsCutlines
APUNIGUEID
LAYERKEYTABLE
@ Saved_MXD_Example.rzxd

m

£ Ct\Users\rmeekma‘Documents

5 ChUsersirmeekmatDocuments\GIS_WORK\zzz_Shapefile

£ Viatlas.sws.uiuc.edu\ CHAMP\Working_HH\12_03_Eldorado_Saling\ GIS\Staging
£ W\SWSATLAS\ CentersGIS\CWS

] VWSWSATLAS CentersGIS\CWS\Upper_Des_Plaines_Phosphorus_proposal

£ \\Swsatlas\champ

£ \W\SWSATLAS\ESRIdata

£ \\Swsatlas\fermald

£ \\SWSATLAS lidar -
£ W\SWSATLAS orthos

£ WWHENA\Data

@ Toolboxes =
4| - 1 3

FEEREREREBRE®

Personal Geodatabase Feature Class selected




Geo-RAS Data Requirements

Minimum Requirements

 DTM (single or multiple)
e Stream Centerline
* (Cross Section Cut Lines

Existing Data can be
=
e loaded / copied to

blank feature classes

' =
ILLINOIS STATE
' WATER SURVEY

Optional Data

Flow Path Centerlines
Main Channel Banks

Land Use (for Manning’s n)
Bridges/Culverts

Inline Structures

Levee Alignments
Ineffective Flow Area
Lateral Structures

Storage Areas

Storage Area Connections



Digital Data Creation

General Editing Rules

* Stream centerlines and flow paths are digitized upstream to
downstream

* Cross sections, inline structures, and bridges/culverts are
digitized from left to right looking downstream

Tips * Use directional symbology for cross sections and stream centerlines
during digitization
— Layer Properties -> Symbology -> Symbol -> Arrow at End

* Flip reversed cross sections rather that re-digitizing

ILLINOIS STATE
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Developing Stream Centerline

* River stationing is based on the Stream Centerline

— Use the most up to date aerial photography available to check for
development since the most recent orthophotography

— Ensure agreement between the aerial photography and DTM
e Junctions (aka confluences)

— Snapping
e River \ Reach naming

 Downstream reach lengths are based on the Flow Path
Centerlines (Profile Baseline), which may or may not follow
the Stream Centerline for large events

' —
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Simple Data Loader

Customize | Windows

| Toolbars| Commands | Options

Toolbars

Extensions...

Add-In Manager...
VBA Macros

Show commands containing:  Load Objects|
Categories: Commands:
Load Objects...

Customize Mode...

Style Manager...
ArcMap Options...

‘| Editor 1 Load Objects...

| Keyboard... || Add from fle... |

ILLINOIS STATE
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Simple Data Loader

e Start ArcMap Edit session e Select your “Target”
* Select your “Input data” — River

Enter the source data that you will be lozllhg from. Click Add to add it to ayeallPload
the list of source data to be loaded. Youllisn load from multiple data sets in Summary
the same operation if they share the sgilfe schema.

Summary for data load operation
Input data

Source data: C:\Usersymeekma\Desktop
| \Geo_Ras_Presentaion_Data'\BaxterExample 10 - smaller

baxter 10.mdb'RASGeometry\River
< Target latak C:\Usersly kma\Desktop
'_"s‘ of source data to load : \Geo_Ras_Presentaion_Data\Working_Example
G:\Working_HH\10_06_RockWinn\GIS\Staging\z_South_Ditch\Revised_F| \saved_mxd_example.mdb

Target feature dass: River

Query:

Snapping: Mo

Validate: No

p = * Object Loader Summary

ILLINOIS STATE

| s * & Repeat for other Layers




Tule Creek - Tributary

() Saved_MXD_Example.mxd - ArcMap - Arclnfc

File Edit View Bookmarks Inset Selection Geeprocessing Customize Windows Help
De2da B %[0 o | T2 SI=l-IS-T=
®QA MO RE-C 1@ B RS S [ o - Editor

A1

Table Of Contents e
HEC-GeoRAS r X

3 & K= . ~ -
88 RAS Geometry - RAS Mapping~ ¢ ¢ ||| & = = £ ApUtilities~ Help~
5 5 Layers

=] BankPoints
°

=] Banks

=] Rinver

=] KSCutlines

= baxter_tin
Edge type
— Hard Edge
Elevation
121,222 -134
108.444 - 121222
I 95,667 - 108.444
I 52,889 - 95.667
70111 - B2.889
I 57.333-70111
I 44,556 - 57.333
31,778 - 44,556
19-31.778

[@ | & n <

Delete the selected elementis)

-

[

Catalog rx
v &y 3

Location: [ River -

B Gl Home - 20130201_Geo_RAS_Presentation'\Worki
a saved_mxd_example
Q| Saved_MXD_Example
saved_mxd_sxample
=l EH Folder Connections
i Rl
El £ C:\Users\riskmap'\Desktop
= £ 20130201_Geo_RAS_Presentation
T Baxterbxamplel0 - smaller
E3 Documents
B £ Working_Example
=l ] saved_mxd_example
= & Layers
[ BankPaints
[~ Banks
[~ River
[=J XSCutlines
APUNIQUEID
LAYERKEYTABLE
@] Saved_MXD_Example
saved_mxd_example
E3 UpperFoxFIRMs
|3 Discovery 07120006_UpperFox
agenda
Q] lakeCSLFweb
£ \\atlas.sws.uiuc.edu\ CHAMP
Toolboxes
3 Database Servers
5l Database Connections
@ GIS Servers
4 T | 3

6396997152 2020851.729 Feet

Baxter River — Lower Reach

ILLINOIS STATE
WATER SURVEY

PRAIRIE RESEARCH INSTITUTE

Baxter River — Upper Reach



Assign River and Reach Names
* Flow Path ID Icon 'ID{

Q Saved_MXD_Example.mxd - ArcMap - ArcInfo

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows
OEES YT HE x| 9 - 1125432 v[;]
Load Objects... &, & &1 @ 3% &1 R-0O k@ :

Help
A ;55‘ %7 -
5] @; Editor= e r_‘;ug b D E’;

Table Of Contents T x » Catalog 3 x
ke e 8 H “v @
= £ layers = Location: [ River A
= BankPoints = Home - 20130201_Geo_RAS_Presentation'\ W =
- \ 3 saved_mxd_sxample
= M Banks £ Q] Saved_MXD_Example

— saved_mxd_sxample
=] m . = E5 Folder Connections
A
=] XSCutlines River Name 1 | = ] Ch\Users\riskmap'Desktop
— = £ 20130201 _Geo_RAS_Presentation
=] baxter_tin Reach Name Lower Reach ] 3 BaxterExamplell - smaller

EE: Assign River and Rea

m

m

Edge type £ Documents
— Hard Edge l l Help l [ Goneel = E3 Working_Example
Elevation 23 saved_mxd_example
121222 -134 = [ Layers 4
108.444 - 121,222 8 BankPoints
| Banks
I 95.667 - 108.444 B s

I 52.889 - 95.667
I 70,111 - 82,889
BN 57.333-70111 |

(=] XSCutLines
APUNIQUEID
LAYERKEVTABLE

I 44,556 - 57.333 il @ Saved MXD_Example i
31.778 - 44.556 A oo s P m | v
Table o x
E-18-EhHEEx
River x
Shape * oD * Shape_Length HydrolD River Reach FromNode | ToNode | ArcLength | FromSta | ToSta - |
¥ | Polyline 1 41185.00736 1 | Baxter River Upper Reach 1 2 41185.008 | 48135.383 | 89324.3
Polyline 2 48139.381346 2 | Baxter River Lower Reach 2 3 48139.383 0 | 48139.3 -
oA 1+ » [E|S 0 outof3 Selected)

River



Line Direction and Label




Developing Cross Section Data

Manual Cross Sections
* Digitized left to right looking
downstream

* Perpendicular to the direction of
flow (cross sections can have bends)

*  Must not intersect
* Cross the stream line only once
e  Must be contained within DTM

* Can be imported from previously
digitized data

ILLINOIS STATE
' WATER SURVEY
PRAIRIE RESEARCH INSTITUTE




Developing Cross Section Data

AUtOmatEd cross SECtionS RAS Geometry ~ RAS Mapping * ;¢ i | & w £ Apltilities ~ Help -

e Specified interval and width
* Perpendicular to stream

centerline

 “Thisis NOT the preferred ._"__'_-_."I
method and should be used b,
with caution because the lines =

are not generated following the

guidelines necessary for

modeling one-dimensional

flow.” - HEC-GeoRAS User’s
Manual v10

ILLINOIS STATE
' WATER SURVEY
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Load Cross Sections

(using simple data loader, same process as Stream Centerline)

@) saved_MXD_Example.mxd - ArcMap - Lo
File Edit View Bookmarks Insert Selection Geoprocessing Custemize  Windows  Help
B X0 o b- 152 I EREE0
Q@RI |- O BEILASR E] ¢ ¢ Editor- A s
1 x e +  Catalog 1 x
RAS Geometry = RAS Mapping = ¢ 3¢ 1] 3F < < £ ApUtilities~ Help~ ey sl L‘a’|
EE=] Layers Location: ﬁ Layers hd
= B BankPoints = B Home - 20130201_Geo_RAS._Presentation\Worki
* a3 saved_mxd_sxample
= b Banks Q| saved_MXD_Example
— saved_mxd_sxample
=] River = E3 Folder Connections
Eal el
=] ¥SCutlines El £ C\Users\riskmap\Desktop
—1 = £ 20130201_Geo_RAS_Presentation
=] baxter_tin 3 BaxterExamplell - smaller
Edge type £ Decuments
— Hard Edge N = E3 Working_Example
Elevation =23 saved_mxd_example
121222 - 134 CR=Y e
108.444 - 121,322 [7) BankPoints
(=] Banks
I 95.667 - 108.444 = River
I 52,889 - 95.667 [=] ¥sCutLines
I 70.111 - 82.889 APUNIQUEID
F 57333 - 70111 LAVERKEYTABLE
I 44.556 - 57.333 @ Saved_MXD_Example
31778 - 44.556 saved_mxd_sxample
19-31.778 £ UpperFoxFIRMs
L3 Discovery 07120006_UpperFox
agenda
@] lakeCSLFweb
B \hatlas.sws.uiuc.edu\ CHAMP
Toolboxes
({7 Database Servers
EE‘ Databasze Connections
1 @ GI5 Servers
« | i | p
6439556.385 2057188.766 Feet
=
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Line Direction and Label

 NOTE: XS has not been attributed yet




Manually Digitizing Cross Sections

- —— ——— ) W e -

C EPVIAD_Exampre ap - Arcinfo
g ile Edit View Bookma Insert Selection Geoprocessing Customize Wmdows Help
Editor ~ & _ i Snapping O B [O] [ Labeling~ &y & B 3 “h G |[Fast _  Topology: 5
E 0 | b - | 1500 M EEREEO R RO e T RQ B 2N TR .
ApUtilities ~ Help +
Snapping » This map contains data from more than one database or folder.
More Editing Tools > Flease choose the layer or workspace to edit.
Editing Windows ~ » W]
Options... ¥ ] ":\:’Banks
crevatroT |3 % contours5ft
121222-134 A ¥ Flowpaths

108.444 -121.222

[ 95.667 - 108.444

[ 82.889 - 95.667

[ 70.111 - 82.889

W 57.333-70111

I 44.556 - 57.333
31.778 - 44.556
19-31.778

=] Basemap
Bing Maps Aerial

Starts an edit session

ILLINOIS STATE

' WATER SURVEY
| PRAIRIE RESEARCH INSTITUTE

|.A ¥ River
3+

Source Type

|3 C:\Users\rmeekma\Desktop\Geo_Ras_Prese... Personal Geodatabase
'\Z C:\Usersirmeekma\Desktop\Geo_Ras_Prese... Personal Geodatabase

100%

* Begin Edit Session
e Choose Laver to Edit

e D |

umeas@i

6o égﬁzl



Manually Digitizing Cross

g Saved_MXD_Example - ArcMap - Arcinfo

: -

Sections

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Edtor~| > M ([Z] 0 Bl- 3 (Nlch 2 2 |BAE gis T 4|4 @ Load Objects... _ © Snapping= O 8 [0 2 © Labeling~ & & & < i &k ||Fast Topology:
I il D Q :
OegEs B X9 ™| b-|1200 T EEERE P RQANQ R e [FE-OIN@ BN Bl
able Of Contents 2 x Create Features
8G8|H T - B <Search>
= layers RAS Geometry ~ RAS Mapping~ i< M ||| & < < &2 ApUtilities~ Help~ BankPoints
= Flowpaths * BankPoints
s Banks
-»>
5 @ BankPoints River
% > River
= Banks XSCutLines
— #XSCutLines
>~
= O contours5ft
= O baxter_tin
Edge type
— Hard Edge
Elevation
121.222-134

108.444 - 121222
I 95.667 - 108.444
I 82:389 - 95.667
I 70111 - 82889
B 57.333 - 70111
I 44.556 - 57333
31.778 - 44.556
19-31.778
£ B Basemap
Bing Maps Aerial

p =
v

ILLINOIS STATE
WATER SURVEY

PRAIRIE RESEARCH INSTITUTE

[ Construction Tools

[/ Line

[C] Rectangle
O Circle
© Ellipse
2~ Freehand

6388399.588 2036140.602 Feet

Click on XSCutlines
* Begin Digitizing



Manually Digitizing Cross Sections

ArcInfo - -

Edit View BookmarR nsert  Selection Geoprocessing Customize Windows Help

N N ZN BN B | A Q@ Load Objects... _ : Snapping~ O B @ % Labeling~ 4f 48 i ofy “h S || Fast Topology: ‘s T B Lo
o | b - [ 15000 ] EERRE N QM@ e RO N@ BN R
%/ Stop Editing 2 x = - A . Create Features
[ saveEdits T - B <Search> -
RAS Geometry ~ RAS Mapping - 3¢ 8¢ ||| F < & N . y BankPoints
o : 3 g * BankPoints
Banks
Banks
River
- River
XSCutlines
~#XSCutlines
Snapping »
More Editing Tools  »
Editing Windows ~ »
Options..
———orevawomr———
121.222-134
108.444 -121.222
[ 95.667 - 108.444
[ 82.889 - 95.667
I 70.111 - 82.889
W 57.333-70111
I 44,556 - 57333
31.778 - 44.556
19-31.778
= Basemap
Bing Maps Aerial
(/]
EfConstmcﬁon Tools
[/ Line
[] Rectangle
O Circle
© Ellipse
2, Freehand
| Saves any pending edits 6403620013 2042974.01 Feet
= .
i * Double Click to End Sketch

ILLINOIS STATE
' WATER SURVEY

PRAIRIE RESEARCH INSTITUTE g Save Ed itS




Developing Flow Path Centerlines

(optional ... sort of)

* Necessary for downstream reach length extraction
* May specify either:
— Main channel flow path

— Main channel, left overbank, right overbank flow paths

* Main channel flow path may utilize stream
centerline

e Consider the flow path over the range of discharges
to be modeled

' —
ILLINOIS STATE

' WATER SURVEY
PRAIRIE RESEARCH INSTITUTE




Create Flow Path

[

- —

Saved_MXD_Example - ArcMap - ArcInfo
File Edit View Bookmarks Insert Selection Geoprocessing C

ustomize Windows Help
B A1 Q@
EEESC 2 BE QN

Load Objects... _ © Snapping= O B [O] 7 | Lebeling~ 4 &8 G 4 it G |[Fost

KO BZASR

Editor » e El.th BN §
OpES B x| o b 180000
Table Of Contents 2 x

L

= = layers RAS Geom

etry ~| RAS Mapping = ;¢ ¢ |11

& = & & ApUtilties~ Help~

=] X5Cutlines

Flow Path Centerlines

ILLINOIS STATE
WATER SURVEY

PRAIRIE RESEARCH INSTITUTE

Stream Centerline

Bank Points

Flow Path Centerlines

Create RAS Layers v
5 B BankPaints Layer Setup
. Stream Centerline Attrib 3
= [ Benks X5 Cut Line Attributes »
o o B Manning's n Values
— Levees 3
= B baxter tin Ineffective Flow Areas 3
Ed
- Haj?::: Blocked Obstructions v
Elevation Bridges/Culverts v
121.222-134 Inline Structures 3
108444 - 121 222 Lateral Structures 3
I 95.667 - 108.444
B 52.889 - 95.667 Storage Areas »
B 70111 - 82,389 Sterage Area Connections 3
57333 - 70411 Export RAS data
[ 44.556 - 57.333 = -
21778 - 44.556 errain Tiles 3
19-31.778 Utilities 3

X5 Cut Lines

Ineffective Flow Areas
Blocked Obstructions
Landuse Areas

Levee Alignment
Levee Points

Inline Structures
Lateral Structures
Storage Areas
Storage Area Connections
Terrain Tiles

Terrain Split Lines

All

Create Features

&~ B <Search>

®

& x

BankPoints
# BankPoints
Banks
— Banks
River
River
XSCutlines
~——XSCutlines

&M

[ Construction Tools

Select a template.

6382789.635 2079659.241 Feet

[ﬂme]eg u;” [unjeas @]




Flow Path Layer

The streamn centerline is defined.
Do you want to copy the existing stream
centerline shapes into the flowpath layer?

Yes ] | | | Cancel

Stream Centerline | River - |

Flow Path Centerlines Flowpaths

OK || Help || Cance |

ILLINOIS STATE ‘
' WATER SURVEY
PRAIRIE RESEARCH INSTITUTE .




Select Flowpath & Linetype button

Types of Flowpaths Flowpath Usage
* Three types of lines * Defines the downstream
— Centerline reach lengths between
— Left overbank cross-sections in the main
— Right overbank channel and over bank
l l areas

HEC-GeoRAS X

RAS Geometry ¥ RASMapping ¥ % f m ¥ o &2 apUtiities ¥  Help ~

p =

ILLINOIS STATE

EEEEEEEE



Developing Channel Bank Data

(optional)
Bank Lines = RED Bank Points =

(Bank points are created where bank lines intersect cross section line)




Finished Creating RAS Layers

Saved_MXD_Example - ArcMap - Arcinfo =1 =]
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Editor~ | > Z o4l IS B M= B 4 Q Load Objects... _ : Snapping~ O H @ % Labeling > ify R 4@ oy “h Sk ||Fast < : Topology: 0% [5‘['5@;
Ogds B x|o o |[b-| 500 % EGEEBE P R NQIR -0 8@ BIZMEH S =
Table Of Contents 1 x " - 3 h 4 Create Features rx =
- <Search> - @ @
2
BankPoints =
* BankPoints
— d Banks G
XSCutLines Banks g
-»> 53
= River =]
creins XS Cut Line Attributes by =
Banks Manning's n Values XSCutlines
= Levees »XSCutlines
River Ineffective Flow Areas
g5 Blocked Obstructions
contours5ft
Bridges/Culverts
= [ baxter_tin Inline Structures
Edge type Lateral Structures
— Hard Edge s A
Elevation torage Areas
121.222-134 Storage Area Connections
108.444 -121.222 Export RAS data
I 95.667 - 108.444 Terrain Til
I 82.389 - 95.667 SIS
I 70.111 - 82.889 Utilities
N 57.333-70.111
I 44,556 - 57.333
31.778 - 44.556
19-31.778
Bing Maps Aerial
i Required Surface | Required Layers | Optional Layers I Optional Tablas|
@ Single Terrain Type o TIN ~) GRID
SeesTers
(0 Multiple DTM Tiles Layer Null
£ &
EfConstrudion Tools
[/ tine
[C] Rectangle
O Circle
© Ellipse

RAS Layer Setup

p =
v

ILLINOIS STATE
WATER SURVEY

PRAIRIE RESEARCH INSTITUTE

[] Apply HEC-GeoRAS Symbology

* Layer Setup

2 Freehand

6402769.638 2047158.038 Feet



RAS Layer Setup

Stream Centerline

P Terrain Typs
@ Single XS Cut Lines [XSCut Lines
Select Terrain

XS Cut Lines Profiles [Nl

() Multiple DTM Tiles Layer

[] Apply HEC-GeoRAS Symbology [ Apply HEC-GeoRAS Symbology

Required Surface | Required Layers | Optiond Optional Tables

Manning

Levee Positions

Ineffective Positions

Blocked Obstructions | Nul Bank Lines Stream Profiles [Null

Elevation Volume Nl Flow Path Storage Areas [ Null

Nodes Table Storage Points [Null

Levees Profiles [t

Ineffective Flow Levee Points [t

Blocked Obstructions | Nul Bank Points [ BankPaints

Bridges/Cubverts | Nul Bridges/Culverts Profiles | Nul

Inline Structures [Null Inline Structures Profiles [Null

(B[ 2pelHEC GendhS Symbolony Lateral Structures [Null Lateral Structures Profiles [Null

SA Connecti [t SA Connections Profiles | Nul

ILLINOIS STATE
WATER SURVEY

PRAIRIE RESEARCH INSTITUTE

[ Apply HEC-GeoRAS Symbology




Stream Centerline Attributes

) Saved_MXD_Example - ArcMap - Ardnfo -— - - | = P ‘

Flle FEdit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Editor = L fy F ° B - snapping~ © B [O] [ Labeling~ ity &4 4@ & 4 4k |[Fast - | Topology: o R B 5 ¥ [ 0%

[y=y= = B EEEE O & QA N@ il e+ |F-U k@ B LSRR =®
Table Of Contents ax [ A P =
o = x

gs& N @

= Lay Apltilities~ Help = \ %

=] ers s
= XSCutlines3D

—_ Layer Setup &

= F'“I‘"‘"“h‘ Stream Centerline Attributes Topology g

- &

a River3D XS Cut Line Attributes 3 Lengths/Stations 2

= KSCutlines

Elevations

Manning's n Values

Levees All

-
5 BankPoints Ineffective Flow Areas
. N Obstructions
= Banks Bridges/Culvel
- Inline Structures
= River
- Lateral Structures

O contours5ft Storage Areas
baxter_tin
[ Basemap

Bing Maps Aerial

Storage Area Connections

0DE®

Export RAS data
Terrain Tiles

Utilities

River

Stream Centerline

Terrain banter_tin

Stream Profiles RiverdD

o ][ v ][ o

Batch process on stream tools completed successfully!

All 6387898.111 2066146.753 Feet
ILLINOIS STATE

* Layer Name = River (feature class name)
PoAnE s T * Terrain = Source selected in Layer Setup (TIN)




What Have We Created for the Water Line?

* RiverCode
 ReachCode

* FromNode

* ToNode

 FromSta (From Station)
e ToSta (To Station)

Shape * oD = Shape_Length HydrolD RiverCode ReachCode FromHode | ToNode ArcLength From 5ta ToSta
¥ | Polyline 1 41185.0073558126 1 | Baxter River Upper Reach 1 2 41185.01 48139.38 89324.39
Polyline 2 43139.3813451552 2 | Baxter River Lower Reach 2 3 43139.38 0 48139.38
Polyline 3 12506.9489725563 3 | Tule Creek Tributary 4 2 12506.95 0 12506.95
=

ILLINOIS STATE
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XS Cut Line Attributes

Saved_MXD_Example - ArcMap - ArcInfo -_—

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

Editor - A }: o & g _ Snspping= O B[O 27 Lbeling~ i G < 4B S Gk [[Fast _  Topology: WP R S 5 [ i3

Osads B x EEFEBE = ? R NQ il & (-0 8@ Bl ASS Bl -

Table Of Contents o
T ~% L =
8e8 I e T 2
o &2 Aplilities - Help - Z .

= & Layers

= XSCutlines3D

= [ Flowpaths
-1

2 River3D

= XSCutlines
-

= BankPoints
.

= Banks
[=] River
-

O contours5ft
baxter_tin
= O Basemap

Bing Maps Aerial

Stream Centerline Attributes

EECRET |

X5 Cut Line Attributes

River/Reach Names

Manning's n Values Statiening

Levees Bank Stations

Ineffective Flow Areas » Downstream Reach Lengths

Blocked Obstructions 3 Elevations

Bridges/Culverts 3 All

Inline Structures 3 Update Elevations
Lateral Structures

Storage AFCS

Export RAS data

Terrain Tiles

Utilities

Stream Centerline [F{j\fer

Bank Lines | Banks ~|
Flowpaths [ Flowpaths - ]
XS Cutlines | XSCutLines -

Terrain [baxter_tin

XSCutlines3D

e |

X5 Cutlines Profiles

Batch process on Cross-section tools completed successfully!

6390372.069 2066363.767 Feet

All
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* Only showing Required Layers above



What Have We Created for the XS Layer?

(EVERYTHING! To get started with mode

ing at least...)

| Cortents | Preview | D

Shape * o~ Shape_Length HydrolD Profile RiverCode ReachCode LeftBank RightBank LLengtn ChLength RLength NodeName
» [ Polyline 1 2385.42511004268 10 47341.08 | Baxter River Lower Reach 0.2320041 0.34591059 0 254 5117 o
Polyline e 3625.61251418831 11 43370.52 | Baxter River Lower Reach 0.8811635 0.921231 0 5347012 o
Polyline 3 4054 21629516504 12 43813.12 | Baxter River Lower Reach 0.8224729 0.9195772 0 442 6034 o
Polyine 3 2528 99246964728 [E 4135368 | Baxter River Lower Reach 05281708 0.6126589 ] 27,0881 0
Polyine 5 364595587 154181 12 3889921 | Baxter River Lower Reach 01892742 0240781 0 7007122 0
Polyine 5 4272.96509071098 15 37830.35 | Baxter River Lower Reach 02103318 0.2583597 0 576,789 0
Polyline 7 4486 93116613369 16 3579545 | Baxter River Lower Reach 0.2343741 0.2752751 0 B651.6782 o
Polyline 2 4668.10963853476 17 35811.23 | Baxter River Lower Reach 0.1822656 0.2493082 0 2488545 o
Polyline 9 3854 7155056844 18 32317.51 | Baxter River Lower Reach 1.258031E-02 8.125903E-02 0 599.9683 o
Polyline 10 3810.85880528305 19 30535.93 | Baxter River Lower Reach 5.038665E-02 0.1214577 0 B06.4666 o
Polyine T 3452 67475057464 20 2638931 | Baxter River Lower Reach 0.7563735 0.3601218 0 4586688 0
Polyine 2 4194.32063625726 21 2810668 | Baxter River Lower Reach 0.3715048 0.42872¢ 0 380.5627 0
Polyine B 3421.21188688804 2 2592064 | Baxter River Lower Reach 0.7616481 0.8792161 0 38205 0
Polyline 14 5013.39974123862 23 2180053 | Baxter River Lower Reach 0.4753043 0.5358933 0 793.0063 o
Polyline 15 5822 67952760415 24 19791.64 | Baxter River Lower Reach 0.4455384 0.4574248 0 555.5542 o
Polyline 16 §390.6861060829 25 13611.56 | Baxter River Lower Reach 0.2912155 0.3357141 0 5127276 o
Polyline 17 T457.589618776127 26 12784.37 | Baxter River Lower Reach 0.3806371 0.4127015 0 367.1151 o
Polyine 1 7516.90076456007 2 1241726 | Baxter River Lower Reach 0.3745977 04113208 0 546.7901 0
Polyine 1 6592 59749577053 2 1107869 | Baxter River Lower Reach 0.295545 0.3384417 0 620.2083 0
Polyline 20 54595 97265544101 29 9577704 | Baxter River Lower Reach 0.2615629 0.3022783 0 598.1946 o
Polyline 21 6951.938107060359 30 8958.785 | Baxter River Lower Reach 0.3343608 0.3751281 0 532.4047 o
Polyline 22 7609.40560852313 kil §756.076 | Baxter River Lower Reach 06751778 0.7154278 0 551.2301 o
Polyline 23 B726.16243572662 32 4306.474 | Baxter River Lower Reach 0.6618853 0.6907241 0 521.7406 o
Polyine 2t 14255 8158453121 £ 355027 | Baxter River Lower Reach 04532575 04784852 ] 6737538 0
Polyine = 15784 4246722478 2 188,401 | Baxter River Lower Reach 0.4078268 04330727 0 6664758 0
Polyine % 5082.25422755774 ES 1588235 | Baxter River Lower Reach 0.2967086 0.3612061 0 436.0023 0
Polyline 27 5603.61660307026 36 14852.94 | Baxter River Lower Reach 0.2912787 0.3270018 0 444 8954 o
Polyline 28 2553.40404541875% T 42093.07 | Baxter River Lower Reach 0.578542 0.7533616 0 3725734 o
Polyline 25 4793.45964865737 36 34241.54 | Baxter River Lower Reach 0.2088515 0.2748628 0 §52.4453 o
Polyline 30 2367.30500868542 39 B4762.11 | Baxter River Upper Reach 0.5417203 0.6313727 0 814.6008 o
Polyine 3 2659.77561266975 a0 31867 62 | Baxter River Upper Reach 02142392 03492356 0 200.8608 0
Polyine £ 2124.56810045358 4 790377 | Baxter River Upper Reach 0.5169015 0618249 0 4246483 0
Polyine ES 2402.927214312% 2 77886.79 | Baxter River Upper Reach 0.4635276 05729238 0 230.7678 0
Polyline 34 2522 87722055591 43 T7636.02 | Baxter River Upper Reach 0.4503144 0.5607281 0 410.6801 o
Polyline 35 3068.04318859281 44 76336.7 | Baxter River Upper Reach 0.4444283 0.548317 0 725.3554 o
Polyline 36 3816.14469080963 45 T5057.3 | Baxter River Upper Reach 0.2675146 0.3416504 0 585.4945 o
Polyine 7 4090, 57483677502 [ 73707 44 | Baxter River Upper Reach 0.38725% 0.4683502 ] 853.7265 0
Polyine £ 4466.62023654798 a7 7216427 | Baxter River Upper Reach 0.2986413 0.365611 0 1278.964 0
Polyine 3 4319.32656213148 [ 708343 | Baxter River Upper Reach 6.1738T7E-02 0.118618¢ 0 1237.0% 0
Polyline 40 4409 4405573074 45 88647 25 | Baxter River Upper Reach 3.327383E-02 0.1024007 0 508 4377 o
Polyline 41 5090.003284551071 50 §7439.83 | Baxter River Upper Reach 0.2321038 0.2875602 0 278.2062 o
Polyline 42 4451 67796037315 51 6541033 | Baxter River Upper Reach T.426728E-02 0.1515662 0 540.962 o
Polyline 43 S042.14432412348 52 6476937 | Baxter River Upper Reach 0.20659289 0.2366251 0 1502.523 o
Polyine r 4204 35046630928 52 63266.84 | Baxter River Upper Reach 0.4507527 04777468 0 1247351 0
Polyine s 3156.51126160043 5 6243028 | Baxter River Upper Reach 0.379128 0.4327502 0 521.0543 0
Polyine % 2475.32400032808 5 6194923 | Baxter River Upper Reach 02734742 0.3481378 0 470.2282 0
Polyline A7 2700.52694720728 56 50330.6 | Baxter River Upper Reach 7.7B0459E-02 0.1293979 0 558.2018 o
Polyline 48 2190.55729445513 57 58888.4 | Baxter River Upper Reach 0.3438624 0.4002528 0 487.7868 o
Polyline 43 2007.74856205432 58 57995.54 | Baxter River Upper Reach 0.3184963 0.4013508 0 559.9416 o
Polyline 50 2538.12374521945 59 56976.13 | Baxter River Upper Reach 0.2296745 0.324212 0 350.9986 o
Polyine ] 2465, 29460730761 &0 5608374 | Baxter River Upper Reach 03263525 0.4210567 0 6220848 0
Polyine 52 24334841133375 61 5503683 | Baxter River Upper Reach 0.3750348 0.433959¢ 0 685815 0
Polyline 53 2531.03627857658 52 53840.34 | Baxter River Upper Reach 0.3696082 0.4758925 0 594 1134 o
Polyline 54 2179.41081815471 63 5256556.83 | Baxter River Upper Reach 0.2405843 0.3966975 0 2128.1044 o
Polyline 55 2151.4347542767 54 51838.72 | Baxter River Upper Reach 0.2477212 0.3596867 0 361.4451 o
Polyline 56 2488.77548086253 65 50851.57 | Baxter River Upper Reach 0.3316598 0.4650413 0 353.6066 o
Polyine G 2093.89721438775 3 5045787 | Baxter River Upper Reach 02702278 0.4174456 0 5157763 0
SRR 1 m[B5 efimy



Export RAS Data

Saved MXD_Example - ArcMap - Arclnfo - S - - =
Fﬁle Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
1% Editor - & _ Snspping= O B[O 27 Lbeling~ i G < 4B S Gk [[Fast _  Topology: & i3 B
Ospd& B b - | 150000 EREED 0 RN ili«s -7 8@ B ME8 & - e
Table Of Contents 1%
EHees o - Export GIS Data 7 ?
RAS Geometry -| RAS Mapping = 3¢ 8¢ ||| & < <= &8 ApUtilities - Help - & - =
= 5\; oeutlinesan Create RAS Layers » Fﬁ\\ »’:" =
- Layer Setup T = ]
= B Flowpaths Stresm Centerline Attributes GI5 data for RAS exported successfully! T z
-l X5 Cut Line Attributes é

2 River3D

Manning's n Values »
2 XSCutlines
L
= BankPoints

.

Levees 3

Ineffective Flow Areas

Blocked Obstructions

5 [ Banks Bridges/Culverts
- Inline Structures
[=] River
- Lateral Structures [ |
O contours5ft
baxter_tin Storage Area Connections
= O Basemap

Export RAS data

Bing Maps Aerial

RAS File CilUsers‘mmeekma'Deskiop'Geo_Ras_Presentaion_Data'Working_Bxample'GIS2ZRAS

Messages
Start Time Il‘—q?'? : ags Message i
RAS File
413FM Informative X5CutLines has been exported
Mcssacs 413FPM Informative River3D has been exported
Start Time Message Message .
Type < 413PM Informative Modes Table has been exported
413PM Informative ¥5CutLines3D has been exported
4:13FPM Informative (G5 data from geodatabase successfully exported.
413FM Informative Intermediate XML created : C:\Users'mmeekma'Desktop'Geo_Ras_Fres...
413PM Informative RAS XMl created at: C:\Usersirmeekma' Deskiop'Geo_Ras_Presentaion...
413PM Informative RAS SDF created at: C:\Users\mmeekma'\Desktop"Geo_Ras_Presentaio. ..
413PM Informative G5 data for RAS exported successfully |
1 3
Help ] ’ —
Extract GIS data () 6391457.138 2066320364 Feet
V' e Select Output Fold
ILLINOIS STATE e eC u u O er
' WATER SURVEY

.
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Exported RAS Data

Two files were created:

* Next step is importing data into a HEC-RAS model

w
. ¥ Geo_Ras_Presentaion_Data » GISZRAS_Example - | +y | | Search GISZRAS Example
b Include in library - Share with = Burn Mew folder ==

-~
s

Date modified Type Size

tes
ktop - 'j GIS2RAS.RASImport 2/4/2013 415 PM 5QL Server Comp... 1,304 KB
wnloads |Z| GISZRAS 27472013 413 PM XML Document 2,788 KB

L
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Transitioning from Geo-RAS
to RAS

Gregory Byard, P.E., CFM
byard@illinois.edu
(217) 244-0360
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Transitioning from Geo-RAS to RAS

“ Geometric Data

Open HEC-RAS [File] Edit Options View Tables Tools GISTools Help
Mew Geometry Data RS @ D'escription :
e Start a new project in e By =
Save Geometry Data
H EC-RAS Save Geometry Data As ...
Rename Geometry Title
* From the Geometric Delete Geometry Data
. . Copy to Clipboard
Data Editor, import the oy
RAS GIS |mp0rt File Import Geometry Data L GIS Fermat ...
. Export Geometry Data ... USACE Survey Data Format ...
* SeIeCt the approprlate Exit Geometry Data Editor HEC-RAS Format ..
. - HEC-2 Format ...
'Sdf flle ﬂ UMET Geornetry Format ...
orage HEL Stream Alignment ...
.i- Mike 11 Cross Sections ...
Sl?tgtni-::ﬁjn C5V (Comma Seperated Value) Format ...
o GML Format ...

ILLINOIS STATE
' WATER SURVEY
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Import Geometry Data

[ 5
oo

Intra | River Reach Stream Lines | Crosz Sections and 1B Nodes | Storage Areas and Connections |

Select Unit System

 Consider the linear units
of the DTM

 Consider units of data S (T

Import data ax 15 Customary units

with which to merge & g

Impart data will not be corverbed on import,

e Select ‘Next’

F'reviousl Finished - Import Data | Cancel |

ILLINOIS STATE
WATER SURVEY

PRAIRIE RESEARCH INSTITUTE

vd




Import Geometry Data

. B .
Rlve r Rea c h St rea m j Intro  River Reach Strearn Lines I Cross Sections and 1B Modes | Storage Areas and Connections |

Lines

Impart File Impart File Inwvert | Import As Import &g Import | Impart terge Mode

Py H H d River Reach #Faints | River Reach Statuz | Stream Lines
R eVI S e r I Ve r a n 1| Baster River Upper Reach | 107 Baster River Upper Reach | new I Replace
2| Baster River Lower Reach |90 Baster River Lower Reach | new v Replace
re a C h n a m e S a S Tule Creek Tributarn 44 Tule Creek Tributan g v

necessa ry Append Downstrean

e Select which
stream lines to
import

e Select the merge
mode

e Select ‘Next’

/] Frevious MHewst Finizhed - Impaort D ata Cancel

ILLINOIS STATE
' WATER SURVEY
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Import Geometry Data

Cross Sections and IB
Nodes

* Choose which cross
sections, bridge/culvert,
inline structure, and
lateral structure to
import

* Select cross section
properties to import

* Assign river stations
* Assign stationing offsets
e Select ‘Next’

p =
ILLINOIS STATE

' WATER SURVEY
PRAIRIE RESEARCH INSTITUTE

Intra| River Reach Stream Lines ?...EIQS.S..5.!3;:Liom..and.lB..N.D.de.&..?] Storage Areas and Connections |
Mode Types in Table
[v Cross Sections [(<5) I Bridges and Cubverts [BRCuly) v Inline Structures [15) [v Lateral Structures [LS)

Impaort River: |[.-’-‘«II Rivers) J Import A # RS =180 # New=180 # Impart =180
Import Reach: | J Impart As: Check New | Check: Existing | Reset |
The imparted BS can be edited here, change the impoart River and Beach nan n the presvi
Impart File Impart File Impaort F|Ie Import As Impaort | Impaort
River Reach RS RS Statuz | Data
1| Baster River Upper Reach 3481569 8481569 e v
2| Baster River Upper Reach 84000.45 2400045 e il
3| Baster River Upper Reach 8305435 33064.35 e il
4| Baster River Upper Reach 83361.97 93361.97 e il
5| Bawter River |Jpper Reach 3296367 8296357 FiEy v
E| Bawter River |Jpper Reach 232593 82 8209882 FiEy v
7| Bawter River |Jpper Reach 2191977 ;191977 FiEy v
8| Bauter River |Jpper Reach a1viva b3 I FiEy v
9| Bauter River |Jpper Reach 2123599 21235595 FiEy v
10| Bawter River |Jpper Reach 2091569 a0915.65 FiEy v
11| Bauter River |Jpper Reach 20623 45 B0628.45 FiEy v
121 Razter River | Irmer Rearh RAN377 NR RBN377 MR new 2
Select T ction Properties ta [mpart Match [mport File RS to Exigting Geomety RS
Iv Mode Names W Ineffective Areas Matching Tolerance [ 01 Match to Existing
o v Blocked Obstructions
o o Round Selected RS
I Gl% Cut Lines - |2 decimal places j Round
[v Station Elevation Data o
[¥ Reach Lengths I
W Marring's n'alues r [only available when looking at a zingle reach)
[# Bank Stations I Starting BS Walue: |0 |2 decirnal placﬂ
I I~ Create RS in miles | Create RS in feet |
¥ Levees
Freviouz | Memt | Finizhed - Import Data | Cancel |




vd

Import Geometry Data

Storage Areas and
Connections

Choose which to
import

Assign names

Select volume-
elevation or outline

Select ‘Finished-
Import Data’

Save geometry file

ILLINOIS STATE
WATER SURVEY
PRAIRIE RESEARCH INSTITUTE

|
oo

Intra| River Fieach Stream Lines | Cross Sections and IB Nodes  Storage Areas and Connections |

|
|

z ahd their Status

Impart File Import Az

Irnpaort

Storage Area Storage Area

Status

560 560

561 561

NEW
=

Check only the new storage areas

Available Connec

g and their

Irnpart File

Impaort A

S Cann

S Cann

v Outline
v olume Elevation Fielationship

Check only the new storage area connections I

Previous

et

Finizhed - Impart D'ata

Cancel I

=




Review Imported Data

Things to review
* Expanse of Manning’s n values
* Location of bank station data

* Add/move/delete ground points (check for gaps, erroneous
data)

 Add/move/delete levees, ineffective flow areas, and blocked
obstructions

 Compare and merge cross section elevation data
* Junction connection and length

' —
ILLINOIS STATE

' WATER SURVEY
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Graphical Cross Section Editor

(B
B
ﬁ . Station (ft) _IJ
A T " H hout HEC-RAS Hold ‘Ctrl’ to activate measure tool
V‘ e st o roughou ” Hold ‘Shift’ to activate pan tool




Graphical Cross Section Editor

r
= Graphic X5 Editor ‘ ‘
File Options
C #5 ] 5
River. [Baster River - [ A Persictent Scale cmpate Geometry Files . sp:;[g; oo o
g=achy{lop=iiEach :|v IRk ﬂﬂ [ Compare GeometyFiles | Riygy: | Baster River 1| shitty -4.00 1
Descrption | o] [ Updste CompaeS o [Uipper Feach =l [z [pzm
Bark Station Took: +LE| LB~ < 5| «FB|FB=+ £ (e s eetane RS |49335.21 -] 41 Merge: _Inside | Outside
f— oss—] 035 I 055 I 2
90 g Legend
1 - Comp Geom 1
Ground - Comp Geom 1
+
Bank Sta - Comp Geom 1
Merge Range
20 Grczmd
Bank Sta
70
£
5
& B0
H
]
50
40
30
0 500 1000 1500 2000
Station (ft)
L
[Move nvalues stations

ILLINOIS STATE
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Cross Section Points Filter

-
= (Cross Section Point FilteA Elﬂléj
Single Location  Multiple Locations ]
“{_Geometric Data - IAFSM_Baxter ‘ — Selected Locations (64 zelected)
File Edit Options View Tables GISTools  Help B |Ba:.:te[ Biver j Bauter River Upper Reach 8481563 .
Tools | et [otorage | s | Pump XS Interpolation Y Bauter River  Upper Reach 8400045
Bt | 27| e g (P Channel Design/Modification Reach: |L||:||:|er Reach j Baxter River UpperReach 8355435
T g o i _ Bauter River Upper Reach 83361.97 |E
® Cha””_e' M"d'f'“m_” (°”9_'”a”“' River Sta.: [EIEEI DO . Baster Biver  Upper Reach 8296357
— Graphical Cross Section Edit ... 34315.69 [EE] L B axter Biver UFIFIET Reach a2Rgqo a2
Section Channel Bank Stations ... 8400045 ([72) |= j Baster River Upper Reach 8131977
jaal Reverse Stationing Data . 83554.35  (BE) Baster River UpperReach &17179 |
Brdg/Cubs Cross Section Points Filter .. H3361.97  [EE) Bawter River Upper Reach 81235599
= Fixed Sediment Elevati 8236357 [70] Bawter River Upper Aeach 8091563
Inline peed seciment Hevations - 82538.82  [E0] Baster River Upper Reach  80623.45
w (LR Eiehrd S 81313.77  [124) Bauter River Upper Reach  80377.05
—— Ineffective Areas b 817173 [74) Baster River Upper Aeach 7357755
Structure Mannings M 5et Channel to Single value ... 8123533 [EE] Bauxter River 1 Pper Reach 7303233
== Datum Adjustment ’ 8031563 [39) Bawter River Upper Reach 7E6RE.Z |
storage B0BZ23.45  [54] Baster River Upper Reach  73255.03
an Reach Connectivity ... 80377.05  [E0) 1 Bawter River Upper Reach 7730916
Storage Reach Order for Cemputations ... 73577.35 [72) Bawter River Upper Reach 77679596
nma_Eonn Reach Order --> Find loops that prevent backwater solution ...
Pum e —— Mear and Colingar Fiker  Minimize Area Change ]
I:E; Seasonal Roughness Factors ... 1 ?M Mumnber af paints ta tim crozs section down to; 495 Filter Paintz on Selected =5
Param. -
i
Pid&re
SRy
k. Cancel

E riter the target for point reduction procedure.
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Modifying Cross Section Extents

== Cross Section Data - IAFSM_Baxter | = | = 2
Exit Edit Options Plot Help
River: |Baxter River ﬂ | Apply Data | \::; + ﬂ| Flct Options @ [~ KespPrevS Plots  Clear Prev
Reach: |Upper Reach j HiverSta.:|?95??.35 j ﬂﬂ IAFSI_example Plan-
Description | - B Geom: |AFSHM_Baxter
River = Baxter River Reach = Upper Reach RS =T78577.35
Del Fow | Ins Fow | Do m Reach Lengths . | e | - |
LOE | Charnel | ROE 110 08 I 028 I e S
Statioh | Elewation]  n'al |2?8- 43 |494-98 |?'I 258 £ g.e .
1|0 23 006 aluss Grouna
2|13y 9184 LOB [ Charnel | ROB Bank Sta
_3]8032 |30 [ [ma [N
4[11636 8961
513012 Bacs 5 tations 1007
BRI S Left Bank Right Bank
“lza357 77 |992.95 [1341.32
_ Bl24a73 (75 3 a
_3f=621 73 | Contraction |  Expansion
10|34 |65 X 03 501
_11|33377  (BS
_12|36455 (BS
_13|471.4 [}
1447573 (6B .
1648496 €5 0.026 <
_1B|EZ1.42  EA % 20
17| 74007 (65 H
18|95338  (ER w
1989553 (EG
_20|9E517 65
219233 (ER
2297372 ER 70
2399295 E1.3
_24|935.07 E0.9
_25[333.24 (B0
26(1003.71 5342 - . - A
RS AL LE Opt'“”- :
_281043.43  54.37 The cross section has GIS cut lines specified, and the stating or ending station has been changed.
_29|1068.93 |50 The cut ling will no langer have the zame length a2 the crozs zection. which of the follawing do yau
_30{103013 |50 want bo do’?
_|112206 5053
320113327 (513
33|133559 |55 Accept edits and leawve cut line alone Accept edits and adjust cut line I ! ! i
— 1000 1500 2000 2500
Station (ft)

ILLINOIS STATE
WATER SURVEY
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Modifying Cross Section Extents

(If you choose ‘Accept edits and leave cut line alone’)

¢ Geometric Data - [AFSM_Baxter ‘ ‘ EIEEE T L - lengﬂ‘ll
File Edit Options View Tables Tools [GISTools| Help River [FERITTTOR Set Selected Range .. | Adjust Cut Lengths |
Tools| River |Storage | SA | PUMR || po Reach Invert Lines Table : :
; Reach | Arza | Conn. | Station Adjust Cross Section Lengths |
Edit:
PN = -\_/H O 2B s Cut Lines Table ..
JLzCT' Storage Area Outlines Table ...
- Storage Area Connection Lines Table ..
[a]:23 .
Section GI5 Levee Lines Table ... Riiver Sta Cut Length =5 Length Ratio | Extend [L/R/B/none]
jaVal GIS Ineffective Area Lines Table... 1| a4315.69 2367.3 23673 1.00 More
Brdg/Culy _ 2| 4000.45 256657 256657 1.00 nane
my GIS Cut Lines ’ 5| 53554 35 753354 753354 100 nane
Infine v Scale Cut Lines to Reach Lines ... 4|83361.97 263984 269354 1.00 nane
w 615 Coomdinate Ooerati , 5| 8296357 288963 283963 1.00 nane
= oordinate Operations B[ 52508.82 276674 276674 1.00 nore
Struature Plot GIS Profile Reach Bounds .. 7|a1a19.77 265973 265978 1.00 none
== Limit GIS Bounds to Bridge Openings glar7a 263097 2630.97 1.00 nane
Storage 9|51235.99 2339.02 2399.02 1.00 nane
; 10l ana1s 69 2451 69 2461 69 1.00 Fiore
Edit Cross Section lines for plan view on schematic plot ‘ 43 236271 236271 1.00 fone
05 242375 242375 1.00 none
River. |Baster River -] & B B Compute Line Length .. | FiterLine.. | [ |25 242977 242977 100 |none
35 212457 212457 1.00 nane
Reach: |Upper Rieach ~| RS [84815.69 (3ptsl v ﬂ ﬂ Fiip Coord Order | 2 207362 2073.62 100 |none
Selected Area Edit Options 03 £104.42 210442 1.00 none
Add Constant .. bultiply Factar | SetWalues ... | FReplace .. | 16 24_02'93 240233 1.00 naons
37 Bridge
S chematic | S chematic ¥ “ ] 2027 BE 2R 68 1.00 niae
] (G 2049658.4807243 g5 gggggg ggggg? 183 none
2| 5450473.9754539 2050754.3374565 a ST — — :E:Z
_i E449753.01 72561 2051480102031 VR 8147 100 none
= | [l 381614 3B16.15 1.00 nane
77 374881 374881 1.00 none
ok Cancel Help \ B2 4090.97 4090.97 1.00 naone
" E— BE 426205 4262.04 1.00 nane
28| 72199.79 4456 62 446662 1.00 Fiore
= 29| 70919.35 4319.84 4319.54 1.00 nane
' anl FarA? N5 44719 44 24019 44 10 pa— h

Cloge
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From Import to Running Model

What still needs to be added?

* Data purposefully omitted from

Geo-RAS
* Hydraulic structure data
— Opening geometry, connections Reminder:
. , , “Importing data generated
* Additional levee, ineffective from GIS layers will not create a
flow, block obstructions data complete river hydraulics model”

— Opening geometry, revised
elevations, etc.

* Detailed channel geometry

* Flow data (with boundary
conditions)

ILLINOIS STATE
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Initial Review of Results

Compute the Steady or Unsteady Flow Analysis

* Review the results and adjust your model as necessary

— Check especially for
e Cross sections that cannot contain the range of flows
* Consistent levee overtopping
 |Ineffective areas around bridges / natural floodplain constrictions
* Tools for review
— View Cross Sections
— View Profiles

— View 3D Multiple Cross Section Plot
* Set Azimuth Angle to 90

ILLINOIS STATE
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View Cross Sections

File Edit BRun Yiew Options GISTocls Help

——
= Cross Section - Warning Geometry is newer than output. L= 23
File QOptions Help
River. IBaxter Fiiver j LI@ [ + ﬂl (HEEEET
Reach: Ianer Reach j River 5ta |3am 2 ;I ﬂﬂ
Baxter River GIS Example Plan: Steady Flows  3/11/2010 =
Geom: Imported GIS Data +Bridges
River = Baxter River Reach =Lower Reach RS =38012.
— I 035 I 06
30 Legend
p—
WS Biggest
—_—
WS Bigger
WS Big
e
Ground
70 -
Bank Sta
80
€
5
& 50
2
i
40
30
ILLINOIS STATE . | | | i | | i |
WATER SURVEY ] 500 1000 1500 2000 2500 3000 3500 4000
PRAIRIE RESEARCH INSTITUTE Station (ft)




View Profiles

Eile Edit Bun View Options GISTools Help

PRI 455 a1 PN ] el

File Options Help
Reaches .. | 4| %] Profiles .. | ™[/@] I PlotInifal Condiions Fieload Data |
Baxter River GIS Example Plan: Steady Flows  3/11/2010 jl
Geom: Imported GIS Data +Bridges
Baxter River Lower Reach I
80 Legend
—
T WS Biggest
—
WS Bigger
WS Big
R e -
Ground
f 1
604
£
5
B 401
|
o
w
207
0 T T T T |
0 10000 20000 30000 40000 50000

Main Channel Distance (ft)




View 3D Multiple Cross Section Plot

Eile Optios
pstisam FiS 47654, = ﬂﬂﬂ@
im RS 15463, &

‘ LI
Ratation Angle 15
90 -

File Edit Bun View Options GISTools Help

EUE R EPARAEIE:




RAS Mapper

e e

HEC-RAS 4.1.0

Note: Need DTM in float (.flt) format

=g RAS Mapper . Y EEENEEEE M
Praject: [|&4F Sk _ewample @5 axterE vample]0 - smaller\RASModel\AFSM_example. pri

Plan: |&F5M_B axter [G:A.. \B awterE warnple] 0 - smallersRASM odel AFSM_esample. pOl
Geometry: [|&4F Sk _B awter |G:A. . \B awterE warnple] 0 - smallersRASM odel AFSM_esample. g0l
Steady Flow: [|&4F Sk _B awter |G:A. . \B awterE warnple] 0 - smallersRASM odel AFSM_esample F01
Unsteady Flow: | |

To convert a DEM, use “Raster to
Float (Conversion)” tool in ArcMap

Description : || - BIUS Customary Unitz

a5 RAS Mapper

Tools | Help

Define Projection ...

B O @0 O

Floodplain Mapping ...

=M

(= . Impnrted 515 Data +Bridges

RASMapper Spatial Reference Syste

Spatial Reference System: \Temain“Projection File prj ‘

PROJCS[NAD_1383_StatePlane_California_lll_FIPS_0403 Feet GEDGCS['GCS_North_American_1983" DATUM
["D_North_American_198%" SPHEROID['GRS_1980" 6378137298 257222101]] PRIMEM[ Greenwich™ 0], UNIT

[ Degree”,0.0174532925199432955]] PROJECTION[ Lambert_Conformal_Conic™, PARAMETER
["False_Easting”.6561666.666666666] PARAMETER False_Northing”,1640416.666666667], PARAMET ER["Central_Meridian” -
120.5] PARAMETER[ Standard_Parallel_1",37 06566666666667], PARAMETER
["Standard_Parallel_2",38.43333333223333] PARAMETER[ Latitude_Of Origin”,36.5],UNIT
['Foot_US™.0.304800609601219241]]

WATER SURVEY

PRAIRIE RESEARCH INSTITUTE

I ILLINOIS STATE OK ] | Cancel |
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RAS Mapper

File | Tools | Help

I HEC-RAS Plan:  |AFSM_Banter v |AFSM_example.p01

ine Projection ... - o

| Floadplain Mapping ... 3 00 u HEC-RAS Geometry/Interpolation Surface

=Rl 5 .

] AFSM_Baxter River Layer: | Geometry\AFSM_Basder\River -

C B

gw XSlayer  [Geometry\|AFSM_Baxter\XS - |

B Shlayer:  |Geomety\AFSM_Baxer\SA -
Leves Layer: | Geometry\JAFSM_Baster\Levee v
[] Use Existing Transition Lines: | Geometry’|AFSM_Baxer' Transition Lines -

« Compute Interpolation Surface
Ground Surface
Payer: "] [ Mew Terrain ... ] [ Add Files ... ]
Layers to Generate
Profiles Wariables
(] Al 7] Al
[E] PF 1 [ \wiater Surface Elevation
[ Velacity
[] Shear Stress
[] Stream Power

Output Directory: G:\Library\Presentations'20130120_Hec_Geo_RAS_IAFSM\Baxter

==




RAS Mapper

File Tools Help

RONOREREUN X< X- Rl

=-[V] Geometry
- [¥] Imported GIS Data +Bridges
i-[V] River
[UIXS
i [J] Levee
~[CsA
i.[T] Transition Lines
‘[T Interpolation Surface [
[ Transition Lines1
../ Transition Lines2
=-{¥|Results
£-[¥] Steady Flows
L
N Remove Layer

-] Terrain Move Layer »

Zoom to Layer

Add File to Layer ...
Save Layer As ... I

Layer Properties ...

Creating transition lines...{Done 1 sec)

Creating interpolation surface...(Done 0.5 sec)

Processing WS Profile: Big F
Depth Grid and Boundary ... (Done 5 sec)

Creating color ramp: Geometry 0.00 sec

Creating color ramp: Big Floodplain 0.00 sec

m

Creating transition lines...{Done 1 sec)
Creating interpolation surface...(Done 0.5 sec)
Processing WS Profile: Big

Depth Grid and Boundary ... (Done 6 sec)
Creating color ramp: XS 0.02 sec —
Creating color ramp: Levee 0.02 sec

Note: Remove layers and
reload following edits, they
do not update automatically

1




Processing HEC-RAS Results

Ryan Meekma, GISP
rmeekma@illinois.edu
(217) 244-6627

'
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Export GIS Files from HEC-RAS

1.) Open HEC-RAS Model

Title File Mame Selected Folder Drefault Project Folder | My Documents
G4 \HH HydraulichdodelshCal_SaghTICRATICR_Design

G

1
TICR_Design_bridgenames TICR_Design_bridgen. pri “Hwarking HH
2309_01_Cook.
ZJHEH
3 Hydraulich odels
3 Cal_Sag

@ Steay State ERJ

oK el Help Create Folder .| [ g Pdtlasichamp] -] 2 ® ) Fi I e\Ex po rt G I S Data eee

|Select project to Open

HEC-RAS 4.1.0

SN Edit Run  Wiew Options GIS Tools Help
Mew Projeck ...

Open Project .,

Save Project

Save Project 4s ...

Rename Project Title ...

Delete Project ...

Project Summary ...

Import HEC-2 Data L.,
Impork HEC-RAS Data ..
Generate Report ...

rk o
Export ko HEC-DSS ..,
Export Geometry and Results (RAS Mappet) ...
Restore Backup Data 3
Debug Report (compress current plan files) ...

Exit

Givwworking_HHVO09_01_CookiHHHydraulicModels\Cal_Sag) TICRATICR _DesigniTICR_Design.pri
G\orking_HHY09_01_CookiHH HydraulicModels\Cal_Sag)3FDT\SFOT_DesignRuns|SFDT_Design.prj
- Gi\warking_HHL09_01_CookiHH\HydraulicModels\Little_Cal\Butterfield Creek\Butterfield 55 P GIE\jbButterfieldCreek. pri

' —_— Giworking_HHL09_01_CookiHHHydraulicModelstCal_Sag\IMTDVIMTC _DesignRuns\IMTD_Design.prj

ILLINOIS STATE Giiworking_HH09_01_CookiHH HydraulicModels\Upper _Salt\Base_and_Calibration. prj
' WATER SURVEY Giworking_HH09_01_CookiHHHydraulicModels\Cal_Sag\CRCR\Design\CRCR _Design.pri

PRAIRIE RESEARCH INSTITUTE Geiorking_HH09_01_CookiHH HydraulicModelsiLittle_Calt Thorn Creeki0104201 13 Thorn_Fiw'_GIE_010420114 Thorn_Creek_S5_FWw_G.prj

Gi\warking_HHYO09_01_CookiHH\HwdraulicModels\Cal_Sag\STCRYSTCR _Revised _S\STCR_Revised_4.pri
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Export GIS Files from HEC-RAS

3.) GIS Export (complete fields)

Export File: |G:'\kaing_HH'\09_01_Cnnk'\H&H'\H_l,ldlaulicMndels\l:aI_Sag'\TIEH\TIEH_Design'\TIEH_ Browse ...

Reaches and Starage Areas to Expart

Select Reaches to Export... | Reaches [E/6]

| Storage freas [0/0)

Resultz Export Optiong
v ‘Water Sufaces [ ‘Wwater Surface Extents Select Profiles to Export ..

Flow Digtribution [only swersged LOB, Chan and BOB walues awailable]  Additional Information

[~ Welocity [ lee Thickness [where available)
[~ Shear Shess
[~ Stream Power

Geometry D'ata Export Options
[+ River [Stream) Centerlines

Surface Lines Additional Properties
[v Uszer Defined Crozs Sections W FReach Lengths
[all ¥5" except Interpolated :5's) Iv Bank Stations (improves velocity, ice, shear and power mapping]
[+ Interpolated Cross Sections 7| Levees
{# Entire Cross Section v Ineffective Areas
" Chanrel anly [+ Blocked Obstructions
v

4.) Turn On HEC-GeoRAS
Toolbar in ArcMap 10

RAS Geometry ¥ RASMapping ¥ 3¢ 3¢ || &F = <= £ apltiities ~ Help

Ewport Data Cloze Help

ILLINOIS STATE
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Export GIS Files from HEC-RAS

Extract GIS Data from Hec-RAS using the Geo-RAS Tool in GIS

5.) Importing the RAS GIS
Export file \ SDF Conversion

to XML 6.) Save MXD \ RAS

RAS Geometry ¥ RASMapping ¥ o< 56 1] &F — F'-letilities ¥ Help Mapping \ Layer SEtup

RAS Geometry ¥ RAS Mapping ™ |D< ;‘rfﬁ l l _{E"H = w & apUtilities ¥ Help +

o 7@ L
Convert RAS Export SDF to XML e

Impork RAS Daka

- £ new_ansz
+ O cooki

Inundation Mapping 3
RAS SDF File: | C:ADocument: and SettingzhrmeekmahD ezktophdeletemeforpptite L_‘,:"

Velocity Mapping

RAS =ML File: | C:ADocuments and SettingstrmeekmahD ezktoptdeletemeforpptibe a2 (gt

[ k. l [ Cloze shear Stress Mapping

Sktream Power Mapping
Wisualization [

Postprocessing Utilities

HEC-RAS Export File converted From SDF ko =ML Format.

ILLINOIS STATE
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Export GIS Files from HEC-RAS

Extract GIS Data from Hec-RAS using the Geo-RAS Tool in GIS

Layer Setup

7.) Complete Dialog Box

* Point to RAS GIS Export —
File

e Set file path to DTM

Anaziz Type
" Existing &nalysiz
0 Mew fnalsis

R&S GIS Export File

Terrain

oo
w Terain |\wtlastiidar3 DEMSACook_LAS\cookDEa m’.‘.|

" Multiple

Set Output Directory
m |E:'\Dncument3 and Settingz'rmeekmatD esktophdeleternef |i|

Geodatabaze

R azterization Cell Size

| [

|new_anal_l,lsis_ppt_test

|E:'\Dn:n:uments and Settings'rmeekmatlesktophdeletemef =

TerainTepe TIM ¢ GRID

=]

DTHM Tiles Layer |

| [map unitz]

] ‘ Help Cancel |

'-

vd
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Export GIS Files from HEC-RAS

Extract GIS Data from Hec-RAS using the Geo-RAS Tool in GIS

8.) RAS Mapping Toolbar 9.) Watch Magic

. o [ 1mport RaS Data SSC)
R&asS Geometry ™ RAS Mapping ™ ,D{ E‘Fﬁ l l D T .{:z' apl P tmpo :
< RAS File [G:\Working_HH\12_03_Eldorado_SalineGI5"Staging\HEC\RAS_to_GIS\20130212_RPM_v1\Export_v1.RASex
Layer Setup
g Lavers Messages
Imnport R&S Daka Start Time [\rd;s:age Message
-1 £F new_ane . . *
- Inundation Mappin 2
+ [ cooko Pping
Yelocity Mapping [E Import RAS Data o Lﬂ_:hj
Ice Mapping RAS File |G:\Working_HH"\12_03_Edorado_5Saline"GI54Staging "\HECA\RAS _to_GI1520130212_RPM_v1'\Export_v1 RASex
Shear Stress Mapping Messages
Mezsage &
. Start Time Message
Stream Power Mapping Typs
2rEAN3 3:05.... | Informative Completed importing RAS data to GIS. .
YWisualization 3 2/22/2013 3:05.... | Informative Trying to create velocity points...
Past iy LIk | 272272013 3:05:... | Informative Trying to create ice points..
OsCpracessIn HICIES
R d 4 27222013 3.05.... |Informative Trying to create shear stress points...
272272013 3:05:... | Informative Trying to create stream power points...

— 27222013 3.05.... |Informative RAS output added to map...
272272013 3:05:... | Informative Bank points created ...

27222013 3.06.... |Informative Layer symbology applied...

272272013 3:06:... | Informative RAS data imported to GIS successfully!

HEC-GeoRAS [ * -

(LI L4

m

-

RAS data imported to GIS successfully!

Help l l Close

ILLINOIS STATE
' WATER SURVEY
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Export GIS Files from HEC-RAS

Extract GIS Data from Hec-RAS using the Geo-RAS Tool in GIS

9.) Data Processing Completed

=F Lavers

=" new_analysis_ppt_test
- BankPaints
L
= %5 Cuk Lines 30

= RiverzD

- W5 Cuk Lines

- Eounding Palygon
]
+ [ cookoslasdemi




Inundation Mapping Using GeoRAS
RAS Geometry L 5 ||| F = o &7 ApUtilities = Help~

To begin click

— RAS Mapp|ng B8 Layer Setup for HEC-RAS PostProcessing
Anakesk Typa
- Layer Setup ) Eratng anslpsiz
. Populate post processing &) Hewe Anshse SieaduFlow |
Iayer menu HAS GIS E oot File Ortwtre1 Ohgeonash b= FsSe ot ol |E]
TEriEm

Tewain Typm =3 TIH &0 GRID

12} Shge Terain Dol Dhgeaash [ ecHaS Dalahbaxler_in |ﬁ|
L Mukiplz OTH Tiles Layer |
0 i Dirachorp D s 1 0hgeoras ! GaoRAsD alas Stead F ow
G eodstabase
Hzterzation Cell S2e 20 [rap L]

'-
ILLINOIS STATE 1] 4 | | Help | | Cancal ]
" WATER SURVEY
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Inundation Mapping Using GeoRAS

* Next Step
— RAS Mapping
— Import RAS Data

i Import HAS Date
AeS Fila

Haciagar

S Tare:

BARLANZ2211:41 PW
BHIAN2 2414 P
BTLATIZ211:41 FA
BARAIAZ 2119 PW
BEHTANZ 2414 P
B TATIZ2T.42 PH
BHRSA2 21181 PW
BHIAN2 31141 P
BATRAATIZ2:11:46 FH

Muazagm
Tre

Ik et
Inka rnstren
[T
Irdawastivs
| rmstrim
| ik s
Irdawstren
| rmstrem
| e W v

_

i s

T o ek o points
Tipng o consda oa panh

T o Chesbs shear ibeis ol nki

T gy s GAess [upasd Loty
Fud culpal addad o rap

Bk pairk chsabel.

Lapar manhaol noe appied

Corremitig TH koraaiar.

Fufia ks et b0 @S arooesdl uld

[ hao || cow |

v

v
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Inundation Mapping Using GeoRAS

* Bounding Polygon Created

* Defines analysis extent for
inundation mapping




Inundation Mapping Using GeoRAS

* RAS Mapping

— Inundation Mapping

e Water Surface Generation
— Pick a profile

ILLINOIS STATE
' WATER SURVEY
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Inundation Mapping Using GeoRAS

* RAS Mapping

— Inundation Mapping

* Floodplain Delineation using
Rasters

— Pick a profile
e DTMGRID — Water Surface

— Positive Numbers

Inundation Polygon

. . ,.f",..r..-'" .-",.-"
* Water surface is higher than Vil ‘-;: i,
terrain (flooding) | ’\“ T

— Negative Numbers
e Results are dry

ILLINOIS STATE
' WATER SURVEY
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Inundation Mapping Using GeoRAS

* WARNING: refinement of  Smoothing floodplains does
flood inundation results is not count as creating
not covered in Geo-RAS! hydraulically correct output.
* The ability to judge quality — Itinduces error

of terrain and flood
inundation polygons comes
with the knowledge of
study area and experience.

' —
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GIS to RAS, RAS to GIS

Start an ArcGIS Project

1. Create Stream Centerine
a. Label river and reach names
b. Attribute features

GIS Data Development 2. Create Cross-Sectional Cut Lines
— RAS Geometry 3. Create Optional RAS Layers
a. Aftribute features
4. Attribute Cross-Sectional CutLines
S. Extract elevation data br RAS Layers
9
Generate
RAS GIS Import File
.RASImport sdf
1. Create new HEC-RAS project
2. Import RAS GIS Import File
z A 3. Complete geometric, hydraulic structure
. Run HEC-RAS i ot
4. Compute HEC-RAS results
S. Review results for hydraulic corectness
«—No nough Cross
Sections?
Yes
v
Generate
RAS GIS Export File
.RASExport.sdf
1. Convert .RASExport.sdfto XML
- 2. Import RAS GIS Export File
/ RAS Results Processing 3. Inundation Mapping
N RAS Mapping a Generate water surface TIN
2 b. Generate foodplain and depth grid
4. Additional Mapping (Veloaty, ice, ...)
-«
Reduce grid cell

size

o
!

ILLINOIS STATE
WATER SURVEY Le—Ni
PRAIRIE RESEARCH INSTITUTE

Suficent
map desil?

Detailed floodplain
analysis

Enough Cross
Sediions?




=

4

Using “3D Analyst” and “Spatial Analyst” Extensions in ArcMap

GIS Approach to Mapping

Floodplains

Extending Cross sections (Manually editing a copy of layer)
Creating a TIN from extended Cross Sections
Convert a TIN to Raster = WSEL Raster

WSEL — Land Surface = floodplain

Reclassify raster results
Convert raster to feature
Clean up the features
Create Topology Rules
Attribute Flood Hazard Lines

ILLINOIS STATE
WATER SURVEY
SRAIRIE RESEARCH INSTITUTE
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Update Elevations

Figure 4-10. Bank fnes define the imd of elevabion replacement by point dafa on a cross
sechion.

* Incorporate Survey Points into 3D XS feature class

e XS must have previously extracted elevation from the land
surface (DTM or DEM, TIN)

ILLINOIS STATE
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Update Elevations

X

XS Cuthines | XSCutlines -
M5 Cutines Profiles |><5 Cutlines30 -]
1 Bathymetry Pairt B athymetryPoint v
* Elevation Update Tool N P:’*J;&d :E;:::UZ% j
W alon FI bl
B Req uires. Select interpolabion lmitz
* Point feature class @ Bank Extents
* Field of elevation values Interpolstion Ares | Channel -l
* Bank Lines |Bmklines EI
(" Bank Points [Nl -
#5S Tolerance |1II| [maps uniks]
" Bathymetry Extents
Bathyretny Extents | _I
#5 Extents | _I

Updated S Profles  [¥SCutlines3DUpdated

[v Diraw graphics

' =
ILLINOIS STATE ] 8 | Help Cancel
" WATER SURVEY

I PRAIRIE RESEARCH INSTITUTE




Update Elevations

Figure 4-12. Elevation points used in the update process are highlighted along with the
extents used for point inclusion.

e XSCutlines3D feature class
* Elevation Points
 “ElevUpdate” field is added and includes a “1” if point is used

ILLINOIS STATE
WATER SURVEY
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Update Elevations

151

Elewation [t

1001

i 20 arm B a0 1000 1200 1407
Stafion (1)

Figure 4-13. Comparison of original cross section with updated profile with channel data.
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Developing Bridge \ Culvert Data

(optional) Same method for Inline Structures

- RAS Geometry | Bridges / Culverts| River/Reach Names
v I ............. Stationing
el e Elevations




Developing Ineffective Flow Areas

(optional)

OIS STA I . .
V‘I Wfﬂ' f“’T‘YTEE’: RAS Geometry | Ineffective Flow Areas | Positions

RRRRR IE RESEARCH INSTITUTE




Developing Blocked Obstructions

(optional)

LLINOIS STATE RAS Geometry | Blocked Obstructions | Positions

WATER SURVEY
| PRAIRIE RESEARCH INSTITUTE




Developing Manning’s ‘n’ from
Land Use Data

(optional)




v

Developing Levee Data

(optional)
[ Assion Levee Elevation [
Spot Eevabion 561 §‘
Ulger Bevation N
oK '
1
|
Shape * QID* | LeveelD | Station Elevation
» | Peint 1 S56 118 36 | 80
Print 2 558 1881.T44 5
J HELT I 3 556 | 5180528 72
HEC-GeoRAS

ILLINOIS STATE
WATER SURVEY
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RAS Geometry ¥ RASMapping ¥ 3¢ ¢ L1l &F a ? ApUtiities ¥ Help ¥

RAS Geometry | Levee | Profile Completion

Positions

X



Developing Lateral Structures

(optional)

g
o e
~

ST
¢
&
L

e ==

RAS Geometry | Lateral Structures| River/Reach Names

'- ) )
............. Stationing
l!‘ WATERSURVEY

Elevations




Developing Storage Areas

(optional)

= o _
;‘ oIS sTaTE RAS Geometry | Storage Areas| Elevation Range
AR Elevation-Volume Data




Developing Tiled Terrain Data

(optional)

* Need a terrain tiles feature class to serve as a look
up table

* Each RAS layer feature must be contained within one
terrain tile polygon feature

 DTMs should overlap to properly represent the
terrain at the edges when using TIN models

 DTMs should break at straight river reaches and not
confluences

e All of Chapter 9 of the GeoRAS Users Manual is

devoted to this topic

' —
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Additional Reference Materials

* http://www.hec.usace.army.mil/
e HEC-GeoRAS User’s Manual v10
* HEC-GeoRAS 10 Example Data Sets

e HEC-RAS 4.1 User’s Manual, Applications Guide, and
Hydraulic Reference Manual

* Tutorial on using HEC-GeoRAS with ArcGIS 10 and HEC
RAS Modeling by Venkatesh Merwade, Purdue University

=
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Ryan Meekma, GISP

rmeekma@illinois.edu
(217) 244-6627

Gregory Byard, P.E., CFM
byard@illinois.edu
(217) 244-0360

www.isws.illinois.edu
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