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TEST

Audio Settings O8LA Chat Raise Hand

Please click on Q&A and start writing questions as they come to mind.




UP COMING HEC-RAS TRAINING COURSES:

e Date: Monday 11t - Friday 15" September, 2017
» Attend any or all days

* Location: Brishane

* Presenters: Robert Keller, Krey Price, Mark Forest

* Register: http://www.icewarm.com.au/australian-water-
school/short-courses/course/5th-hec-ras-water-modelling/



http://www.icewarm.com.au/australian-water-school/short-courses/course/5th-hec-ras-water-modelling/

AGENDA

e Format:

e 25 mins: Presentations:
 RAS Mapper and GIS Interfacing (Krey Price)
e Subgrid Terrain Detail (Mark Forest)
» Hydraulic Structures (Bob Keller)

* 25 mins: Q&A open to all
* Recording- will be sent to all
* Feedback
* 1 minute after Webinar
» All comments welcome- helps shape future webinars
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What is HEC-RAS 5.0?

= 2-dimensional Hydrodynamic Flow Routing

= Similar to the use of a Storage Area

= Linked 1D/2D Capability

= Independent 2D Domain for Overbank or Channel

= Full Saint Venant or Diffusion Wave Equation
Solution Options

= Implicit Finite Volume Solution Algorithm
= 1D and 2D Coupled Solution Algorithm

= Unstructured or Structured Computational
Meshes with Variable Sizes in Domain

= Detailed Hydraulic Table Properties for
Computational Cells and Cell Faces

= Multi-Processor Based Solution Algorithm
= 64 Bit and 32 Bit Computational Engines

Ty
= 59

5 Army Corps
of Engineers.
ivologk: Enginesring Coner

HEC-RAS
River Analysis System

= L

2D Modeling User's Manual

Version 5.0
February 2016

B -
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| Husu!l Views IP(diIe Lines

RAS Mapper

¥ HEC-RAS5.03

File Edit Run View Options GISTools Help

&(8] <e=|5/a] e

EApAR AR = Zl-g|n| &

Project: WODA Tutorial Model Erisbane River

E\X‘%—RAS\Bﬂsbane‘Bﬁd:meﬁECRAS.prj

Plan: |

Geometry: [

Steady Flow: |

Unsteady Flow: |

Description : I

ile | Tools | Help

Add Map Layers ...
New Land Cover ...
Import NLD ...
Manage Results Maps ...
Render Mode Options
Show Legend
Show Profile Line Distance

hb@@uxeru ENS

| et Projection for Project ...
=1 WebImigep.
{ New Terrn

s

ESRI Projection File (*.prj)




= RAS Mapper

Surface Water Home | Upload Your Own | List user-contributed references | List all references

Solutions

Previous: EPSG:28355: GDA94 / MGA zone 55 | Next: EPSG:28357: GDA94 / MGA zone 57 Link to this Page
Input Coordinates: 153, -29.75 Output Coordinates: 500000,

EPSG:28356 670891614734

GDA94 / MGA zone 56 (Google it

* WGS84 Bounds: 150.0000, -37.8000,
156.0000, -21.7000
Projected Bounds: 189586.6272,
5812134.5296, 810413.3728, 7597371.5494
Scope: Large and medium scale topographic
mapping and engineering survey.
Last Revised: June 2, 1995
Area: Australia - 150°E to 156°E

Well Known Text as HTML
Human-Readable OGC WKT

Australian
Water School



AS Mapper

Applying geoscience to Australia's most important challenges

Australian Government
* About v Scientific Topics v Education v Data & Publications v News & Events v

Search

Surface Water
Solutions

Home | Scientific Topics | Mational Location Information | Digital Elevation Data

National Location Information

Digital Elevation Data

Qur Capabilities

Data / Spatial Applications
Contents

Digital Elevation Data
- National Elevation Data Framework (NEDF)

National Elevation Data
Framework

MONASH University

= Online data

» Packaged data
National Elevation Data
Framework (NEDF) and
Urban Digital Elevation Model
(DEM) Project Data
Contributors

= Related Information

Australia's future safety, prosperity and sustainability depends on making informed policy and investment decisions that

meet the needs of today, and the decades ahead. Digital elevalion data which describes Australia’s landforms and seabed
Built Environment and Exposure is crucial for addressing issues relating to the impacts of climate change, disaster management, water security,

“ environmental management, urban planning and infrastructure design. Geoscience Australia is working collaboratively

H National Surface Water across all levels of g , industry and to ensure decision makers, investors and communities have
‘ Information access to the best available elevation data to meet local, regional and national needs,
- Topographic Information . .
— ] National Elevation Data Framework (NEDF)
Dimensions
ﬁ : ELVIS (Elepation Information System)

Landforms Ensuringdlcfpga makers, investors and the community have access to the best available elevation

data desigh
Water School

Astralia’s landforms and sea bed to address the needs of loday and the decades

ahead
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Lat-27 60S67" | Lng 159.16952"

‘Mag davs 82017 Booals imacery §2017 HASA, Tarabdemics | Twrmu of Use

Avallable datasets
» & @ SRTM-derived 1 Second Digital Elevation Models Version 1.0
The 1 second Shuitie Radar Topography Mission (SRTM) Digital Elevation Modeis
» & @@ DEM SRTM 1Second Hydrologically Enforced
Thes Senvice represants the National Digita! Elevaton Mode! (DEM) 1 Second Hydr

@ @ 5 metre Digital Elevation Model (DEM)

i Elevation Mode! (DEM) 5 Metre Gnid of Australia denved from LIDAR m

/> 25 matre Digital Elevation Mods! (DEM)

Elevabon Model (DEM) 25 Metrs Grid of Australia derived from LIDAR ¢
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RAS Mapper

Asstralian Gonerament

o &~ ELVIS - Elevation Information System

& Download wizard

@ 5 metre Digital Elevation Model (DEM)

Output Format Es ASCH Gnd
Coordinate System

Data Select how you want your
Gutput Tormat s the structure of the data and you should choose a format compaitie with the tools that you will
manpatate the data

+ Esti ASCH Grid - An Esn ASCH gnd is a raster GIS fil format sevelapea by Esn. The gnd gefines geographic
space as an array of equally szed square grid points aranged in rows and columng. Each grid paint stores
numeri value that represents elevation er surface siope for that und of space, Each gnd cell s referenced by s
X Coormate kocaton

+ Geo TIFF (Gea referenced Tagged Image File Format) - GeoTIFF is & pubiic domain metadats standard which

allows georeterencing information fo be embedded within a TIFF fie.

* Mapinfo - NGrid is a binary raster format with header information. For each raster,

thers is only 3 singi feature returmed, since tris feature il contain the enire raster. A singie feature i stored i
a single fle, with header information in an associated Mapinfa TAS fie

Select what coorinaie ayatem of projection you would ive. i in doubt select WGSE4
ot af projections cover a of Australia. If the aréa you select is not covarad by & pasicular projection then the option 1o
downioad in thal projection will not be avadable
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Qutputt Terain Fie
P rcsin) e sites

Filename: e \HEC-RAS\Brisbane \Temain' Terain hdf

Q Browse for Terrain raster files
] . » Computer » Removable Disk (E) » HEC-RAS » Brishane » Terain » Brookfld 1513929 »

Organize » New folder

Mame Date modified Type
A Libranes

| L Ancillary 35/D4/2017 4:27 PM File folder

-=| Documents 03 25/04/2017 7:45 AM  ASC File 238751 KB
] Myl?ocumm &) J 25/04/2017 7:45 AM  HTML Document SKB
L Public Documents &

o Music

i Pictures

B videos

% Computer
&= System (C)
= Remnovable Disk ()

File name:  Brookfid.asc
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RAS Mapper

’ RAS Mapper

File Tools Help

[ Map Layers

- [T errains ‘f |
%ookﬁe\djmjxisnng,

!.Vie.vs ] Profile Limi
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RAS Mapper

.

File Tools

Help

= 7 Ted
7|

Add map data layers ...

Add Web gery layer ...
Add new L wer layer ...
Add existing Lahd Cover layer ...

-
GDALWMS

Messages| Views | Frofile Lines|

Select WMS image server

‘m;sommsm

@ | ArcGIS USA Topo Maps
e %MISWMdhagyy
@ | AcGIS Word Physical Map
-] imxswmastmnusd
=] | ArcGIS World Stroet Map
(=) | ArcGIS World Terrain Base
@ i.ﬂmﬂlSWuId Topo Map

iﬁongeﬂrbrld

|Google Map

Google Satellite

Reprojection Resample Method:  near

I
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RAS Mapper

File Tools Help

Selected Layer: Google Satellite

. [ | Geometries
[ |Results
= JIHap Layss

-[G
=3 ‘J'Ter m
.- [¥f] Brookfiel isting_ TN |

Transparent

Reprojection Resample Method:  near

M [‘ftews J Profile Lines
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RAS Mapper

-
B RAS Mapper
File Tools Help

Selected Layer: Brookfield_DR

(#| Geometries
=+ Results
! & [@)Brookiisld_DR
#1-[7] Geometry
7] Depth (D1JAN2010 16:30:00)
L [ClVeloeity (Max)
© [F1WISE (012AN2010 16:30:00)

=[V|Map Layers
i L[] Google Satellite
£ [¥| Terrains
.[7] Brookfield_5m_Existing_Terrsin

Messages| Views | Profile Lines




RAS Mapper

RAS Mapper =8 =
File Tools Help
Selected Layer: Depth Lb@®A e EMAS [Max[bin] « LD
1| Geometries. / ¥ 7
2 Brookfield_Catchment b
Rivers

|20 Flow Areas

Surface Water
Solutions Results
| Brookfield_DR
[ Geometry
(01JANZ010 16:30.00)
Velocity (Max)
i [7]\WSE (01JAN2010 16:30:00)
[V/|Map Layers
[7]1Google Satellite
-/ Terrains
[7|Brookfield_Sm_Existing_Terrain

i
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Sub-Grid Level Detall is

Important
= Most 2D Software Packages
Simplify the Terrain

= Simplified terrain requires smaller
grids




How Is RAS Different?

= Computational Mesh with Sub-Grid Terrain

Data (Full Terrain Detail is Utilised)

= Gridding Process Defines Hydraulic
Property Tables

o Elev-Wetted Perimeter (Face)
o Elev-Area (Face)
o Roughness (Face)
o Elev-Volume (Cell)
= Cell Face is a Detailed Cross Section

= Able to Capture Complex Hydrodynamics

Source: HEC

==l

- | Source; HEC

igure 3-6. Example 2D computational mesh for a levee prorected area.



Mississippi/Ohio River Flooding
May 2011 — Forced Levee Breach

-

- Installed over  EEEEEEEE R S R e N, g
100 Temporary e T g gpe Y Mt X e - -
Gages to
Capture the
Event

= Used as Model
Validation

.....

Source: HEC
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Adding Breaklines to
Capture Linear Features

= Breaklines allow user
defined grid boundaries to
define linear features and
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\ g ~ ¢ Geometric D Brookfield Catchment oo

File Edit OoHl ¥ Connection Data Editor - Brookfield_Catchment_Structure
|ICE WaRM & P
Tools  River File View Help
Reach
Editors =—=— | | Connection: IRuadway .ﬂ ﬂ ﬂ Apply Data Culvert 1 - I
unct. Description 10-m roadway deck with 4-m diameter concrete pipe =l | Brea an data) ...
. P dvay dedevith 4 & , ch an dte) | === [[0]5
® —Connections Diameter: |4
Cross From: 2D flow area: Brookfid_Ctchmnt SetSA/2D ... || werr Length: 505.80
Section
T To: |20 flow area: Brookfid_Ctchmnt SetSA/2D ... || Centeriine Length: 505.80
Surface Water Brdg/Cul Overflow Computation Method ﬂ
Solutions = % Normal 2D Equation Domain  { Use Weir Equation ‘ Centerline GIS Coords... | bl ﬂ
Snlrlj:::.e Structure Type:|Weir and Culverts j |No Flap Gates LI Terrain Profile .. | \pstream InvertElev: |27
A --1 il / Weir | [pnstream Invert 26,9
Embaikmert Weir and Gates Roadway
Lateral " ntical barrels : 7
Structure, 1 =
= Culvert
Upstream |)nwn5h’eam AI
5t
Bra L~ 4 387 Tegend 220. 220. |
— 225, 225,
on HTah 251 Spillway 230. 230.
A Param. ﬂ
= ¥ Cancel I Help I
SAIZDAMR =
Conn E §
DigE g =
Pump o
Station 301
(o
LN HTah 28
i — tl i
V View 0 100 200 300 400 500 600
v Picture
H =] Station (m) S S
ﬁ 1 - T ; r‘ E 53
| | EA:. 895534308
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S=  Hydraulic Structures

= Modeling hydraulic structures in RAS 2D very limited
= Some options for adding a bridge
= EQ:
o Simply modify the terrain to include the bridge
embankments, piers, and abutments
o Advantages:
o Easy to set up for existing bridges that are included as part of the
terrain
o Disadvantages:
o Requires manually editing your terrain if you want to model a proposed
bridge.
o Can only simulate low flow through a bridge (can’t impact the bridge
deck).
o Can't simulate complex-shaped piers.

Australian
Woater School



S=  Hydraulic Structures

= Alternatively:

o Use a SA/2D Area Connection with a culvert (or culverts) - useful
for wider bridges with relatively small openings when the bridge
deck is impacted during the flood - spacing between box culverts
simulates the piers.

o Advantages:

o Can simulate low flow and high flow conditions (i.e. bridge
overtopping).

o Disadvantages:

o Uses culvert equations to model a bridge.

o May not be able to get the culvert shape to perfectly match the
bridge opening

o Requires calibration

= NOTE BRIDGE SCOUR ISSUE

Australian
Woater School



Surface Water
Solutions

MONASH University

Australian
Water School

= . : .

Hydraulic Strutures
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= Hydraulic Structures

« |f scour is an issue, must use 1-D modeling

= Other Structures
o Irrigation controls
o Pump stations
o Many lateral structures
o Etc etc

I-)Q = Use 1-D modeling for proper structure simulation

Australian
Woater School



Logistics for Q&A

1. Please click Q&A and type your question:

Audio Settings CELA Chat Raise Hand

MONASH Unversity

FD? 2. Please click raise hand and ask a live question on screen.

Australian
Water School
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Thanks for participating

REMINDER:

» FEEDBACK: complete short survey as you close this window.

RECORDING: link will be emailed

BRISBANE COURSE: 11 - 15 September- attend any or all days

FREE WEBINARS:

« 25" May: Smart Water Grids: SA Water CEO Roch Cheroux

« 15" June: Hard-Rock Groundwater Recharge: Peter Dillon, Yogita Dashora
e 29" June: Next Generation Irrigation Management: Tim Hyde, Ivor Gaylard
e 20" July: Community Wastewater Reuse with HRAP: Howard Fallowfield

TWITTER: @ICE_WaRM _ keep up-to-date with ICE WaRM
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