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Overview

* How do we visualize RAS results?

* How do we debug our model?

* How do we compare different plans?

* How do we produce maps for publication?

-
HEC-RAS 5.0.3
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Project: losoleveeBreach C:\...\Documents\_Projects\_KinugawaRiver \RASModel\JosoLeveeBreach. pri
Plan: 12D more Upper Breach C:\...\g0heccta\Documents,_Projects)_KinugawaRiver \RASModelJosoLeveeBreach.p0s
Geometry: 12D100m - w/ breaklines C:\...\g0heccta\Documents',_Projects)_KinugawaRiver \RASModel\JosoLeveeBreach.g04

Steady Flow: |

Unsteady Flow: Bept 2015 Event

C:\...\gOheccta\Documents\_Projects\,_KinugawaRiver\RASModel\JosolLeveeBreach.ul1

- J |51 Units

‘II Description : |



Presenter Notes
Presentation Notes
Once we’ve run a model, our goal is to validate and improve it. To do this, we’ve provided the RAS Mapper window. This is where you will do most of your post-compute work. We’ve tried to create a full, standalone GIS experience so you never have to leave RAS to view geospatial results.

The HEC-RAS Mapper module is accessed using the GIS Tools | RAS Mapper menu item on the main HEC-RAS program interface or by pressing the RAS Mapper button
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Presenter Notes
Presentation Notes
There are 6 major areas of the Mapper window.  This lecture is generally organized around the functionality and data visualization options available in each area.


-~ Menu System

Selected Layer: Depth

v| Features

E| . v| Geometries

- [] Muncie Base Geometry - 9 SAs
- [¥] Muncie Geometry - 2D 50ft Grid

[=)- [v] Plans
] Unsteady Multi 9-SA run
-] Unsteady Run with 2D 50ft Grid

=[] Event Conditions
:  [] Flow Boundary Conditions
= [¥] Results
[[] 50t User n Regions
&[4 2D 50ft Grid
[C] Event Conditions
(- [] Geometry
[ Pian
. 2] Depth (02JAN1900 11:20:00)
[0 Velocity (02JAN1300 12:15:00)
“ ] WSE (Max)
=) [v] Map Layers
<[] Land Cover
[] LandCoverUSGSGrid
-[[] LandCoverCombined
] channel_over_overbank
Google Satellite
- [¥] Terains
[ Terrain
- [] Terrain\w/ithChannel

[[] Muncie Geometry - 50ft User n Value Regi

B[] Unsteady Run with 2D 50ft User n Value R

Profile Line 1
FowLine1

™ Plot Tick Marks

Messages | Views Profile LiﬂlActive Feafurﬁi Layer Valml

(410271.56, 1804554.79 1 pixel =5.11 f)
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Menu System
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E RAS Mapper Options
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]
™ Selected: '2D 50ft Grid - Dept

Project Settings
Projection
General
Render Mode

Global Settings

General
RAS Layers
Map Surface Fill

Editing Tools

Coordinate Reference System

Projection File: [C:\Wonk\_RAS_ExmanePro;ects\Example_Projects\ZD Unsteady F l_}l
Definition:

PROJCS["NAD_1983_StatePlane_Indiana_East_FIPS_1301_Feet" GEOGCS
['GCS_North_American_1983" DATUM["D_North_American_1983", SPHEROID
['GRS_1980" 6378137.0,298.257222101]], PRIMEM['Greenwich",0.0], UNIT
["Degree”.0.0174532925199433]] PROJECTION["Transverse_Mercator"], PARAMETER
["False_Easting"”,328083.3333333333],PARAMETER
['False_Northing".820208.3333333333] PARAMETER( "Central_Meridian™ -
85.66666666666667], PARAMETER["Scale_Factor”,0.9999666666666667], PARAMETER
["Latitude_Of_Origin",37.5]. UNIT["Foot_US",0.3048006096012152]]

Warping Method
' Default Method (GDAL \Warp)

" Alternate HEC-RAS Raster Warping Method

Help me find 2 coordinate reference system: spatialreference org

RAS Project Units: US Customary



Presenter Notes
Presentation Notes
The Menu System for RAS Mapper provides access to the most often used capabilities. Many global and project Mappers setting and view options are accessible through the Menu System. Of particular importance is the ability to set the Projection for the RAS Project. 

To set the projection in RAS Mapper, select the Project | Set Projection menu option. This option will show the Project Settings | Projection option allowing you to select the projection for your project. (At this time, the only projection used is an Esri projection file (*.prj).) Once a projection has been specified, RAS Mapper will project all data into the selected coordinate system. This must be set to visualize background data such as Web Imagery.
�




il Mapping Window

48 RAS Mapper = (] X

) Daninsk Taal Lial

El Iv| Results
. @[] 50ft User n Regions
= [¥] 2D 50ft Grid
&)~ [] Event Conditions
i [] Geometry
l |:[Plan

El - Map Layers
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Presenter Notes
Presentation Notes
The Mapping Window is used for displaying the geospatial component (features) of a data layer. It is intended that the display will provide visualization of HEC-RAS results along with the geometric data that was used in performing the analysis.

Layers are selected for viewing in the Layers List. The Layers list follows a parent and child hierarchy where a parent layer must be selected for child layer to be viewable.
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Layers List

2 RAS Mapper
File Project Tools Help
Selected Layer: Depth
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Presenter Notes
Presentation Notes
The Layers List provides a list of the layers available for display and is organized with a tree structure based on the HEC-RAS data structure and the supporting data layers needed for model evaluation.
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Layers List

Layer Order Dictates Visualization

Features
* Profile Lines
e Custom User Layers (vector)

e Geometries
* Plans

Event Conditions
* Results
* Map Layers

* Land Cover/Soils/Infiltration and more
* Web Imagery
e Custom User Layers (vector and raster)

* Terrains

Selected Layer: Depth

[=)- [v] Features
=[] Profile Lines
[[] Polygon Layer
[=}- [v] Geomeiries
["] Muncie Base Geometry - 9 Shs
(=) [¥] Muncie Geometry - 2D 50ft Grid
Rivers

Symbology is

[ Cross Secions - ¢ shown to the right

2D Flow Areas - -
Lateral Structures
Reference Areas
& [v] Manning's n
e Calibration Regions
= |v] Final n Values

Muncie Geometry - 50ft User n Value Regi
[=}- [v] Plans
[[] Unsteady Multi 3-SA run
[[] Unsteady Run with 2D 50ft Grid
[[] Unsteady Run with 2D 50ft User n Value R
=[] Event Conditions
[[] Flow Boundary Conditions
= [¥] Resulis
[] 50ft User n Regions
=[] 2D 50t Grid
[] Event Conditions
[[] Geometry
[JPlan
Depth (02JAN 1900 08:05:00)
[] Velocity (02JAN1900 12:15:00)
[ WSE (Max)
i [T] Duration (hrs) &
= [v] Map Layers
[[] Land Cover
[[] LandCoverUSGSGrid
[[] LandCoverCombined
[7] channel_over_overbank
[=}- [¥] Terrains
Terrain
[] TerrainWithChannel

D G

of any checked
layers

The selected layer
is highlighted in


Presenter Notes
Presentation Notes
There are 7 main groups in the layer window: Features, Geometries, Plans, Event Conditions, Results, Map Layers, and Terrains. Every data layer that is checked in the layer window will be rendered in the RAS Mapper Mapping Window (all parents in the tree must be checked as well). Items in the tree render top-down: Geometries draws above Results, draws above Map Layers, etc. Similarly, “Depth” will draw above “Velocity” in the case shown.

Features:
These include profile lines and any custom user vector layers.
Geometries:
These layers store all of your RAS geometry elements (Rivers, Meshes, etc.) and work from the .g01 and .g01.hdf files.
Plans:
These include all plans in the project and store plan specific information such as floodplain encroachment data.
Event Conditions:
These layers store global boundary condition layers such as gridded precipitation and wind.
Results:
These layers store all of your computed RAS results, as well as a copy of the geometry used to create it. Results can be viewed by adding maps of different types (Depth, Velocity, etc). The save icon indicates a map is stored on disk. The red asterisk indicates something is wrong – hover your mouse to see more information.
Map Layers:
These include any custom user layers, as well as web imagery and land cover layers.
Terrains:
These layers store the processed RAS elevation rasters.
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Presenter Notes
Presentation Notes
To interact with a layer, the layer must be Selected. The selected layer is shown in the Layers list with the Selection Color. The default selection color is magenta. In order to interact with any layer, it must be the Selected Layer. 

If a layer is viewable and selected, the value of the layer will be displayed at the pointer when you mouse over the View Area.
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Presenter Notes
Presentation Notes
*Add your own WMS server to the list! See
$(LocalAppData)\HEC\Mapping\XML\

To add and view web imagery:
Ensure that a valid projection is defined in Mapper in order to view Web Imagery.
Right click on Map Layers and select Add Web Imagery…  or select the Project | Add Web Imagery menu item.
Selected Web Imagery layers will added to the Map Layer list



Ll Results Visualization: Layer Properties
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Presenter Notes
Presentation Notes
The Layer Properties option provides access to display properties and information about the layer. Vector data and raster data both access the same properties dialog; however, the options available depend on the data type. Vector data will allow for the changing of point, line, and fill symbology. Raster data allow for the changing of the surface fill, contour, and hill shade properties.
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Results Visualization: Layer Properties

Selected Layer: Arrival Time hbhb@QAx e ENS h..e ! | |;]
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| ColorRamp: | EEERETN - X

Vector Addtional Options
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+ n Reions e : ,  Histogram [ Display Arrival Times a5 Red | Green | Blue | Alpha ;
[ 50k UserE:F!m o : ~ [ Update Legend with View 4‘ C] Plot Model Boundary De Value Color 0255 0955 0.255 0555 i)
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Presenter Notes
Presentation Notes
Default layer properties exist for most data types, including the computed map type Arrival Time
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Results Visualization: Example
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Presenter Notes
Presentation Notes
These three of these maps are all made with the same data. Changing visualization can emphasize different aspects of the data.
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LY Results Mapping: Adding a New Result Layer

== RAS Mapper == O X

File Project Tools Help

| Selected Layer: 2D 50ft Grid RO @Ax N e ENSR B M| M| | =] -
I [] Features
- [¥] Geomelries
-] Muncie Base Geometry - § SAs
- [¥] Muncie Geometry - 2D 50ft Grid \
- [T] Muncie Geometry - 50ft User n Value Regi > -
&[] Plans _ RAS Results Information
#- [_] Event Conditions
= [v] Results 2
T ik 4 Plot Results Profile
- [¥12D 50ft Grid
. -EI Evant Conditions B Show Results Table
-|:| Geometry .
- [] Ptan & Zoom to Layer
-~ [] Depth (02JAN1900 12:50:00) .
- [ Veelocity (02JAN1900 12:15:00) R L
i [] WSE (02JAN1500 12:10:00) eémove Layer
g: o XY Remove Layer and Delete Source Files
- [ Terrain EE
L. [] TerrainWithChannel Move Layer ’
Open Folder in File Explorer
Show Compute Messages ...

Profile Line - Longitudinal
Profile Line - Section

|y Create a New Results Map Layer...

- MRy Create a New Calculated Layer...
Manage Results Map Layers...

View Result in 3D

I™ Plot Tick Marks
Messages | Views Profile Lines|Active Features | Layer Values |

(409181.30, 1805852.72 1 pixel = 8.55 ft)

Default Maps: Depth, Velocity, and Water Surface Elevation
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Presenter Notes
Presentation Notes
By default, after a successful HEC-RAS model run, there will be map layers called “Depth” “Water Surface Elevation” and “Velocity”.  The Depth layer can be used to visualize the model results in an inundation mapping form (e.g. two dimensional map of the geometry, with water and other layers on top of it).  The Depth layer will be computed and displayed on-the-fly (Dynamic mapping), meaning it computes it in memory and displays it as needed.  The underlying terrain used for computing depths is based on the view scale of the map.  If you are zoomed in (large-scale mapping) the base (raw) data will be used for computing depths; however, if you are zoom out (small-scale mapping) a resampled version of the terrain is used.  Therefore, the displayed depths may change slightly based on the scale at which the user is zoomed.  By default, the depth layer is not a pre-computed depth grid stored on your hard disk.

To create additional results maps layers, right click on one of the Plan titles under the Results layer, then select Create a New Results Map Layer.


Map Type

Profile/
Parameter

Output Mode

(2
Results Mapping: Adding a New Result Layer

Results Map Parameters

Map Type

El- Hydraulics
- Water Suface Blevation
5--Velocit*_.u
- Flow (1D Only)

- Inundation Boundary

. Courant (Velocity/Length)

- Courant (Residence Time, 2D Only)
. Froude

- Shear Stress

. Depth * Velocity

- Depth * Velocity "2

. Energy (Depth)

. Energy (Blevation)

. Arival Time (Max)

. Recession

- Duration

-

W

Parameters
Start Time at:

{+ Start of simulation

02JAN1500 00:00:00

" Offset from start of simulation

M d[ h[m

" Fixed date/time (08JUL1995 17:00:00)

Unsteady Profile
* Hours
" Days

Parameters
Threshold Depth:

—

Map Output Mode

Generated for Current View (in memo

o
-

Stored (saved to disk
P

~

" Polygon Boundary at Value:

I~

I TemainWithChannel

=l
]

Map Type

»

Layer Name
Amival Time

Map Type: A Map layer wil be created for The time from a specified Start Time) for water to reach a specified flood depth.
Map Mode: Map results are generated on-thefly for the cument view.

Add Map

Close

Default Maps: Depth, Velocity, and Water Surface Elevation
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Presenter Notes
Presentation Notes
The Results Map Parameter window has three sections to select from.  On the left is the “Map Type”, where you select the parameter you want to map (create a layer for).  After a parameter is picked, the middle section of the window (Unsteady Profile) is used to pick the profile type: Maximum (Max stage everywhere regardless of time); Minimum (Min stage everywhere regardless of time); or a specific date and time (results at that specific instance in time).  If a map is going to be displayed dynamically (computed in memory and displayed on-the-fly), it does not matter what you pick for the profile, you will be able to dynamically visualize all the profiles.  If a map needs to be created as a static map (a results or depth grid written to a file), then the specific profile you pick will be used for that static map.  The last thing to select on the window is the “Map Output Mode”.  The map output mode is where you select whether the map will be a Dynamic layer, or else it will be a Stored map layer. Dynamic layers get computed on the fly as needed and can be animated through the time steps of the solution.  Dynamic maps are the most useful for visualizing the results.  Stored maps only need to be created when you want to create a depth grid, or other layer type, that you want written to the hard disk.
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Presenter Notes
Presentation Notes
Example depth map: We can show where to dedicate resources for flood protection based on which holding areas were submerged.

Velocity dataset at a later timestep: Shows velocity increasing as the water constricts between holding areas and across levees.
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Presenter Notes
Presentation Notes
Example of a stored map type, Arrival Time.  With a discrete surface fill and contours.




Presenter Notes
Presentation Notes
Mapper can compute and map multiple hazards types including:
D*V
D*V^2
Stream Power
Shear Stress


Example Maps: Inundat
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Presenter Notes
Presentation Notes
Example of a dynamic depth layer and a stored inundation boundary layer.
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Example Maps: Courant Number Map

a Results Map Parameters

Map Type - b X
[=)- Hydraulics A

Water Surface Blevation RO@Ax X e KNGO V=i ] T

Velocity 4
Flow (1D Only)

Inundation Boundary

Depth

|

|l Courant (Residence Time, 2D Only)
Froude

- Shear Stress

\ Depth * Velocity

Depth * Velocity "2

Energy (Depth)

Energy (Elevation)

Amival Time

Amival Time (Max)

Recession

Duration

02JAN1997 12:50:00

-

e e {Fillshade]

Hessagnl Views IF‘roﬁIe Lines | Active Featura! Layer Values]

(683174777, 208335657 1 pixel = 1533 1)



Presenter Notes
Presentation Notes
There are several result map types that are very helpful with debugging and stabilizing 2D models. The Courant layer will show the courant value for each 2D cell at a time step.
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Example Maps: Maximum Water Surface Error

Map |ype

Hydraulics
[=]- Additonal 2D Variables
Cumulative Max lterations

Maximum Water Surface Emor

A ™

P

I

ll )
e I
' Max
~ 1,000
".usau
0100
0020
‘] 0,000



Presenter Notes
Presentation Notes
The Maximum Water Surface Error layer shows the error in WSE at the last iteration between the previous WSE estimate and the final solved WSE.

Cumulative Max Iterations can help identify which cells are causing the model to iterate and potentially unstable.
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LY Additional Options

* Terrain

E Terrain - Layer Properties
Visualization and Information |Som:e Fles |

™ Symbology By Attribute Columy Edit |
™ Label Features by Attribute Column(s Edit |

— Addtional Options

—Vector |
Point: | Line: | Fill: |

~ Surface
V¥ PlotSuface | Update Legend with View _ Histogram |

1013 }Stre.'ld‘led l] Edit |

969
%1 Trsrnsnennnnrnrnnnnl

953 Opacity: 50%
948 |

941

936

899

("] Plot Contour At Cursor
[ ] Plot raster file outlines
|| Plot raster file names
[] Plot tile outlines
| Plot cell outlines (when zoomed in)
[ ] Plot cell values (when zoomed in)
[1 Plot stitch TIN edges
[ ] Plot Levell stitch TIN edges
"1 Remove Stitch Rendering

—Contours / Hillshade
[T PlotContours Interval: |5

Color: —l

I PlotHillshade ZFactor:[3 ] Hillshade Parameters |

Copy Symbology | Paste Symbology | Reset Symbology |

* Depth, WSE

— Addtional Options

[] Plot 2D Hydraulic Connectivity

™7 Plot 20 Water Su Ece'b'mcﬁ?nﬂbnw‘\%&'l.‘l—ﬂﬁh—'l.o«)
[] Draw Map Values

[ ] Draw Perpendicular Face Values

[] Draw True Face Values (interpolated)

["] Face Low-Elevation Centroid

[ Display Arrival Times as Dates

[] Plot Model Boundary Deficiencies

River, Cross Sections

— Addtional Options
[ ] Bank Stations
[] Manning's n Values

["] Reach Lengths

[] Ineffective Areas

[] Blocked Obstructions

[] Ratio of Cut Line to XS Line
[ ] Directional Arrows

[] Stationing Tick Marks

[] Draw Points

[] Label Points

[] Label Segment Indexes
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Presenter Notes
Presentation Notes
The terrain’s Layer Properties allows you to adjust the terrain rendering. You can change the color palette, add or remove hillshade, and add contours. If color palette isn’t enough to determine elevation changes when you’re zoomed into a small area, hillshade and contours add good contextual elevation information. Hillshade is used to exaggerate terrain for visualization. Combined with contours to ID ridges and slopes. These properties are computed on the fly. As you change them, you can view the updated imagery.

The right side of the Layer Properties window has Additional Options for each layer. These options vary depending on the layer type. A wide variety of useful data visualizations options are available in Additional Options. One important debugging option for Depth and WSE layers is the Plot 2D Hydraulic Connectivity option.
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Presenter Notes
Presentation Notes
The Plot 2D Hydraulic Connectivity options positively identifies whether flow is passing a cell face for the timestep being viewed. This option is useful for understanding continuity of flow and sources of inundation in the 2D domain. Use this option when refining breaklines or other features that define high ground.


2
Animation Controls

2 RAS Mapper

File Project Tools Help

Selected Layer: Depth

[#-[v] Features

[ [v] Geomeiries
: ] Muncie Bd
Muncie G
] Muncie G:
(=) [¥] Plans
] Unsteady
<[] Unsteady
E-[[] Unsteady s
=[] Event Condi <
. .[]Flow Bou
= [¥] Results
] 50t User
- [¥] 2D 50t Grid
[] Event Conditions
(- [] Geometry
[ Pian
. [¥] Depth (02J AN 1900 11:20:00)
- [] Velocity (02JAN1300 12:15:00)
i I WSE (Max)
=) [v] Map Layers
<[] Land Cover
[] LandCoverUSGSGrid
-[[] LandCoverCombined
] channel_over_overbank
Google Satellite
- [¥] Terrains
[ Terrain
- [] Terrain\w/ithChannel

megIoNS

=Y
[ ©

Profile Line 1
FowLine1

b [x |

™ Plot Tick Marks

Messages | Views Profile LiulActive Features] Layer Valml

(41027156, 1804554.79 1 pixel =5.11f)

Anima;ion Controls
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¥ Animation Delay

— Computation Settings
tation Interval
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. EAR A
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Presenter Notes
Presentation Notes
Animation Controls allow you to move through the Mapping Output Interval time steps. You can view the Max and Min maps if available and animate the time series. The Animation Controls work on profile plots and dynamic maps. Mapper does not have the ability to record an animation. A separate application that is capable of video screen capture is required to record animations.

For unsteady-flow simulations, time-series data is written out based on the Mapping Output Interval specified on the Unsteady Flow Analysis window.  This Mapping Output Interval is what is used for animating water surface results in RAS Mapper.


Animation: Dynamic Mapping Example

0 s ¥
R
5.
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Presenter Notes
Presentation Notes
Example screen capture of a Depth layer animation. Note that the animation is persistent through zooming and panning the Mapping Window.


(2
Map Types: Dynamic vs Stored

* Dynamic: Computed On-The-Fly

* Animation of results without waiting =[] Unsteady Flow
) +-{| Geometry
* Smooth: Computes to screen-resolution [Inundstion Boundary (Max Value_0) @

’ - (] Depth (Max) N
* Doesn’t use disk space - [F]Veelocity (03JaN2005 16:00.00) [
~[]WSE (02JAN2005 17:00:000 [ R

gp‘m;aw'lﬂ
* Stored: Computed to Terrain Resolution 0] Arrival Time (hrs) @ [

* Stored to disk
* These maps can be exported and shared
 Faster rendering for slow map types

3k = There was a problem reading data
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Presenter Notes
Presentation Notes
Dynamic maps are generated on-the-fly for the current view and are intended to be the main method for visualizing and interacting with results in RAS Mapper.  Each time you pan or zoom the result map is updated based on the view extents and based on the zoom level.  This results in a resampling of interpolated data and is NOT the exact (computed) answer for any specific point.  

Stored maps are written to disk based on resolution of the RAS Terrain and are intended as a permanent data storage solution.

Best practice – use dynamic maps unless you have a reason not to do so. 
If you need to submit a map to a supervisor, it has to be stored. 
If you need to use it in another software package, it has to be stored. 
If you’re mapping some computationally intensive types (Arrival-Time, Duration, etc.) then it should be stored. (RAS defaults to stored maps for these map types)
Almost all other situations – use dynamic mapping. You can quickly change timesteps on the fly, animate, and it doesn’t clutter your disk with extra files.


(2
Map Types: Dynamic vs Stored

Profile/

Map Type Parameter

Output Mode

u Results Map Parameters

~Map Type ~Unsteady Profile

Bl Hydraulics A | | & Maximum
= Water Surface Blevation
; " Mini
- Velocty Minimum
- Flow (1D Only) " Profile
e Ko EERETTT
-~ Depth 02JAN1900 00:05:00
Courant (Velocity/Length) 02JAN1300 00:10:00
... Courant (Residence Time, 2D Oniy) D2JAN1900 00:15:00
g 02JAN1T300 00:25:00
j2 =TI ICET 02JAN1900 00:30:00
- Depth * Velocity 02JAN1900 00:35:00
- Depth * Velocity "2 02JAN1900 00:40:00
BBt 02JAN1900 00:45:00
Eng o an} 02JAN1900 00:50:00 v
Amival Time
- Amival Time (Max)
-~ Duration v

Map Type: A Map layer will be created for Water Suface Blevations.
Map Mode: Map results are generated onthefly for the cument view.

e
—Map Output Mode
rm?mvcﬁzn'v&{?:-w- T EEEEEN
I % Raster (with Associated Terrain)

I
- - I
I © Point Feature Layer: | Jl'

\ -_— -_— L} L8 B B & N §B N §B §B N N N N §N |

V4 h Y
L e el s TemainWithChannel _*J |
| 4
| © Point Feature Layer: | _}||

'~ Map Type Layer Name

U el - =2 =0 sl VWater Suface Blevation

Add Map

{31 Dynamic Maps

{3 Stored Maps

Default maps: Depth, Water Surface Elevation, Velocity <:I Default Maps are Dynamic Maps
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Presenter Notes
Presentation Notes

The Map Parameter Output Mode determines whether the map is Dynamic or Stored.  Dynamic maps are recomputed in RAS each time the map extents change based on the zoom level.  Further, dynamic maps can be animated within RAS Mapper (assuming there is time series information).  Stored maps, however, are computed using the base resolution of the underlying Terrain Layer and stored to disk for permanent access.

Stored maps are placed in a results folder named with the plan short ID name. The output .hdf for the plan is also stored in the results folder. These results folders are children to the parent project folder.


(2
Map Types: Dynamic vs Stored

* Dynamic results plot values for the current pyramid level. Boundaries
are defined based on interpolation.

 Stored results have a single value per cell.
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Presenter Notes
Presentation Notes
There can be important differences in the computed values between the dynamic results and the stored raster information.  Dynamic maps differ in that they are a surface created through the interpolation of values; therefore, as the user moves the mouse in the display the interpolated value for the corresponding location will be displayed.  This is in contrast to viewing a raster in a typical GIS where the reported value will be that for the entire grid cell. 
For dynamic depth results, the values reported to the user at a specific map location may change depending on the zoom level.  This is because for dynamic mapping, the terrain pyramid level used for evaluating the ground surface elevation is dependent on how far the user has zoomed in or out on the map.  Even while zoomed in so that the base data are used for analysis, the map results will not be identical, especially at the floodplain boundary.  This is because for the stored depth grid the cell is considered either wet or dry.  For a dynamic map, the flood boundary is determined by interpolating the elevations values and intersecting the interpolated water surface with the interpolated terrain elevations for the boundary.  The dynamic map will, therefore, result in a “smooth” floodplain boundary. 


2
Map Types: Dy

Animation Toolbar wor

namic Maps
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i e R A
Y AR, [ET]
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Presenter Notes
Presentation Notes
Selecting the parent will sync timesteps to the animation toolbar for dynamic layers that are turned on and visible.


(2
Map Types: Stored Maps

EI [¥]2D 100ft grid
- &[] Geometry
¢ to[T] Depth (02JANT500 21:10:00)

-] Velocity (02JAN1900 21:10:00)

* Map status message on cursor - [FIWSE (C2JAN1900 21:1000)
tool tip Bgzézgoﬂni: ap files are out of date |

-] Depth (0ZJANTS00 21:10:00)
[ Velocity (Max)
-] WSE [Mazx)

[ Arrival Time (2% frs) @ | |
EI [7]2D 100 grid
- ] Geometry
. . . . -[] Depth (02JAN1300 21:10:00)
R|ght-C| |Ck Opt|0n5: . [ Velocity (02JAN1500 21:10:00)
|:|W5E mzmmanu 21:10:00)
: o  E—— | -
Y Ed M P (712D 200ft Grid 15 54 ayer Properties ...
It a p a ra m ete rs -] Geometry Edit Map Parameters

~[| Depth (02JAN1

[ Velocity (Max) Compute/Update Stored Map

~[C]WSE (Max) Zoom to Layer
-[F]Arival Time (4 ' —
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- @[] Geometry
. ~[C] Depth (02JAN1300 21:10:00)
e Com P M P - [T Velocity (02JAN1800 21:10:00)
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P I - | THEN
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-] Geometry Edit Map Parameters
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Presenter Notes
Presentation Notes
Stored Maps are placed in the Layers List Results. Status of the map can be visualized. Map parameters can be edited and out of date maps can be computed from a right click options dialog.


2
LY Map Types: Manage Results Maps

B Manane Re-ults - ]

View Result Maps for- - | ComputelUpdate Stored Maps |
Results and Maps Store Status
2D 25t Grid 10sec T Add New Map
Depth (03JAN1900 00:00.00) NIA
Velocity (Max) NIA
WSE (Max) NIA
20 1001 grid '
Depth (02JAN1900 21:10:00) N/A
Velocity (02JAN1900 21:10:00) NIA
WSE (02JAN1900 21:10:00) NIA
Arival Time (hrs) & Map files are out of date
2D 200ft Grid 15sec T Add New Map
Depth (02JANT900 21:10:00) NIA
‘ Velocity (Max) NIA I
| WSE (Max) NIA
‘ Arrival Time (21t hes) @ Map not created
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Presenter Notes
Presentation Notes
Once a Results Map has been created, it is listed by Plan in the management dialog. The Manage Results Map dialog is available by right-click on the Results group. It organizes data by Plan and identifies which maps are dynamic or stored, and provides a message on the status of the map.  If the layer is a stored map, but has not yet been processed, the label “Map not created yet” will be shown under the “Store Status”.  To compute a stored map, select the layer in the list (multiple layers can be selected by holding the Ctrl key) and press the Compute/Update Stored Maps button on the Manage Results Map Dialog. As the map results are computed, a status message will be provided updating the user with the progress.   Upon completion, the status label will change to “Map files up to date”.  There are also options on the dialog to Copy and Delete a results map.

The Manage Results Maps dialog is convenient for processing multiple stored maps.


2
Calculated Layer: User Defined Dynamic or Static

RASter Calculator Compare WSE
[l RASter Calculator Depth * Velocity

* Custom scripting code to use s [emwwwi |Hazad K

| WSET = 200ft | WSE | | Dynamic : | Terrain
_"1] WSE2 = 2D 50ft Grid | WSE | | Dynamic —'"_I

multiple results = A =
P o © o

« Works with RAS Results and Terrains g |
Check Code |  View Full Code | language: [Visual Basc v |

° ° ° ' Compare WSE Example: compares Water Surface Elevations from two Plans
O r S WI a S e rS O n IS ' Requirements: Water surfaces, 'WSE1l' and 'WSE2'
" TerrainsgmTerrain', 'TerrainWithChannel'
' #VARIABLES:
' 'WSE1l' is the cell va rom 'WSE1l = 200ft | elevation | -1 | Dynamic'
' 'WSE2' is the cell value from 'WSE2 = 2D 5@ft Grid | elevation | -1 | Dynamic®
P e L Mivan 1 (on ms) g ' :Terral:.n: 1:.5 the cell value from :Terra:l:.n'. ‘
EI- Terrain®' 1s the cell value from 'TerrainWithChannel
[Jland Coy 1® Add Web Imagery... If WSE1 = NoData AndAlso WSE2 = NoData Then
D LandCov ' The grid cell is not wet for either plan
[] LandCov Reference Layers » Output = NoData
o Else
--Dchanr‘uel_l Compare the Water Surface Elevations
Google S - Create a New RAS Layer 4 Land Cover Layer One plan may have a wet cell, while the other does not.
i 0 -b A n Existi RA r . If WSE1l = NoData Then WSE1l = Terrain
[[] Terrains E S e 4 Soils Layer If WSE2 = NoData Then WSE2 = Terrain
..[] Terrain o . - Output = WSE1 - WSE2
E----ngﬂsrrain%-u X Manage Geometry Associations ... Sediment Bed Material Layer o
Infiltration Layer From Land Cover / Soils Layers
Infiltration Layer From Shapefile >
Porosity and Flow Drag Layer —Raster Output
Folder: |s\q(heccta\Dommants\HEC Data‘\HEC-RAS"\Example Projects'2D Unsteady How Hydraulics\Muncie'\Calculated =

Elevation Point Layer

Name: [CompareWSE
- |h Calculated Layer | Q |
e Create Layer l Close |

“
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Presenter Notes
Presentation Notes
The RASter Calculator allows you to perform mathematical and logical operations on gridded datasets in RAS Mapper through user-defined scripts. When using the RASter Calculator, the you are actually creating a syntax for a Calculated Layer that can then be evaluated in RAS Mapper using the interactive querying tools used for evaluating normal RAS Results. The Calculated Layer is intended to be treated very similarly to a Dynamic Map, in that you can animate the layer. If you are using the calculated layer to compare results from two different HEC-RAS simulations then it is quite convenient to use the animate toolbar to evaluate various timesteps. However, a calculated layer can also have a static component layer, such as the Terrain layer or using the value from a particular timestep in a result.


View Tools

2 RAS Mapper
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View Tools: Velocity Map Static Arrows
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lﬁaﬁmﬁ?""' ‘M1HrEIrEI14:3-D:1}1} -
* Regular Interval

I Spacing: |32 v I I

l 1

L Ie |

I Color: |Black - I

\ /

N
Particle Tracing

Speed:’]_ )7 [+-]

Densib,’[ﬁ - Ji [ctrl +/-]

Width: [0:3

Lifetimefio0 — f———

| | I~ Speed Relative To Zoorn
| Antilﬁdiasingzl‘fes "I

R [255 G [255 B [255
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View Tools: Render Mode

2 RAS Mapper

File Project Tools Help

Selected Layer: Depth

- [] Muncie Base Geometry - 9 SAs

Muncie Geome S
[] Muncie Geome;
Plans

] Unsteady Multi
-] Unsteady Run
-] Unsteady Run
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= [¥] Results
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(- [] Geometry
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=) [v] Map Layers
<[] Land Cover
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Google Satellite
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Render Mode: Options

TOO IS I O ptiO n S . RAS Mapper Options

Water Surface Rendering Mode

¢ Sloping (Cell Corners)
@ Sloping (Cell Corners + Face Centers)
[V Use Depth-Weighted Faces ("Precip Mode™)
[V Shallow Water reduces to Horizontal
" Horizontal
Pipe Rendering Options



Presenter Notes
Presentation Notes
RAS Mapper has a couple different ways to render resultant data values: sloping, horizontal, or a combination of both (hybrid). The render mode option is available from the Tools | Render Mode Options menu item. 
The Horizontal method plots one value per raster cell, filling each cell from the lowest point like a bathtub.
The Sloping methods attempt to plot values that should be hydraulically connected with a sloping water surface based on interpolating adjacent values.
The hybrid method is the default and utilizes a combination of horizontal and sloping.


®
Render Mode: Results Interpolation

 Render mode options allow for plotting a single water surface
elevation per cell or interpolation of water surface elevation values

* Which method best represents the computation?
Horizontal The compute engine only solves for one elevation per cell

= smm Sloping WS
Cell Face
== mm Horizontal W5

Cell Face
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Presenter Notes
Presentation Notes
RAS Mapper has two Rendering Mode options for how the water surface is interpolated and displayed for 2D model results.  The Render Mode options are to plot the water surface as either Sloping (default) or as Horizontal within a 2D cell.  The render mode selected will affect both the dynamic map and the stored map results.  To select the Render Mode, click Tools menu and choose Render Mode Options. 

Sloping Water Surface (Default) – The Sloping water surface rendering mode plots the computed water surface by interpolating water surface elevations from each 2D cell face.  This option of connecting each cell face provides a visualization for a more continuous inundation map.  The more continuous inundation map, looks more realistic; however, under some circumstances it can also have the appearance of more water volume in the 2D cells than what was computed in the simulation.  This problem generally occurs in very steep terrain with large 2D grid cells.  This sloping water surface approach is most helpful when displaying shallow inundation depths in areas of steep terrain. This is the default rendering mode.
 
Horizontal Water Surface – The Horizontal water surface rendering mode plots the computed water surface as horizontal in each 2D Area cell.  This option fills each 2D cell to the water surface as computed in the 2D simulation.  In areas where the terrain has significant relief between 2D cells this plotting option can produce a “patchwork” of isolated inundated areas when visualizing flood depths.  These isolated inundation areas are more visible in areas of steep terrain, using large grids cells, with shallow flood depths.



> @ |


Presenter Notes
Presentation Notes
Sloping looks prettier, but can miss water when attempting to connect the bodies
Egregious on steeper terrain with relatively shallow depths
Use “Shallow Water reduces to Horizontal” option to mitigate this


Render Mode: Sloping vs Horizontal Surface

Horizontal Sloping

Water Surface Elevation on ‘chokepoint crosses® Water Surface Elevation on ‘chokepoint crosses®
i — Terrain50' Profile | N I | I | | | I — Terrain50' Profile
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Horizontal

Water Surface Rendenng Mode

" Sloping (Cell Corners)

" Sloping (Cell Corners + Face Centers)
[T Use Depth-Weighted Faces ("Precip Mode”)
™ Shallow \Water reduces to Horizontal

" Horizontal

Render Mode: Sloping Surface Errors

Water Surface Rendenng Mode
{* Sloping (Cell Corners)
" Sloping (Cell Corners + Face Centers)
[T Use Depth-\Weighted Faces ("Precip Mode™)

[T Shallow Water reduces to Horizontal

" Horizontal


Presenter Notes
Presentation Notes
The above photo shows some downsides of the sloping surface method. If a large cell spans a ravine, the linear water-surface transition dramatically overestimates the depth in the ravine. Double check your results by jumping into our horizontal mode, which is volumetrically accurate. The horizontal rendering method might be necessary when you have…

Steep terrain
Shallow flows
Large cells


Horizontal

Water Surface Rendenng Mode

" Sloping (Cell Corners)
" Sloping (Cell Corners + Face Centers)
[T Use Depth-Weighted Faces ("Precip Mode”)

I Shallow \Water reduces to Horizontal

" Horizontal

Render Mode: Sloping Surface Errors

Sloping Precip Mode

" Sloping (Cell Corners)

* Sloping (Cell Corners + Face Centers)
¥ Use Depth-Weighted Faces ["Precip Mode”)
I™ Shallow \Water reduces to Horizontal

" Horizontal



Presenter Notes
Presentation Notes
The above photo shows some downsides of the sloping surface method. If a large cell spans a ravine, the linear water-surface transition dramatically overestimates the depth in the ravine. Double check your results by jumping into our horizontal mode, which is volumetrically accurate. The horizontal rendering method might be necessary when you have…

Steep terrain
Shallow flows
Large cells

“Use Depth-Weighted Faces” option, aka “Precip Mode” does a decent job mitigating most of these situations.

At some point this may become the default rendering mode. We’re not aware of any situations where it’s explicitly worse, but we need to see it work on a much larger number of datasets before we make the switch.
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Status Area Tabs

Messages: What just happened

Views: Quickly zoom to predefined
areas

Profile Lines: Access results at
specific locations

Active Features: Quick access to
features in layer

Layer Values: Watch values for
multiple results
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Status Area: Profile Lines

User-defined/editable linear features

2 plotting options, Profiles and Time Series
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#- [ ] Event Conditions
- Results
=) [v| Map Layers
. =[] CompareCellSize
=[O Google Satellite
= [v] Temains
- [l Terrain

S End of Levee
Left Spit

Right Split

Cross Section

——

g x|

\ i
\

/

MK

&

\

Messages | Views Profile Lines|Active Features | Layer Values |

e B

gg;; ?;Hc:um |§ Plot Profile | » Terrain
IA.  Plot Time Series » WSE Ny
by
Rename Depth
X Delete Velocity against Terrain
Sed t
4 Import Polylines from Shapefile st
> " ’ - ’ -
sHP  Export Polylines to Shapefile | H , : _a J..I ’: ' f !
a5 RASMapper Plot — O *
[Piot”] Table |
Water Surface Elevation on ‘Left Split’
1 — 250ft+Breaklines WSE 'Max'
580 - - 250ft+Refinement WSE 'Max’
— 'Terrain' Profile
= \ i
1
s
560 —
I I L] L] L] T I L] LI L] L} I I
0 500 1000 1500 2000
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Status Area: Profile Lines

User-defined/editable linear features

Direction of flow depends on how the profile line was drawn. Left to right,

Iooking downstream is positive flow

- A
- (E;Pmﬁle IJnes B —_—
E [v] Geom@&higs™

- [] Simple Geometry
é B[] 250ft
@[] 250ft+Breaklines
@[] 250ft+Refinement
#- [ ] Event Conditions

4,  Plot Profile
lb Plot Time Series » I

VolumewAccumulation
Rating Curve (Beta, 2D only))

Rename
X Delete

&L lmannct Dahdinar fram Chanafila

Flow along 'Profile Line: Left Split "

— 250ft+Breaklines [Post Processed]
— 250ft+Refinement [Post Processed]

' Results s RASMapper Plot
I [¥] Map Layers -
B [[] CompareCellSize [Pt Table |
[0 Google Satellite «
=- [v] Temains —
- [Vl Terrain | v ]
Ve -~
US End of Levee o g \\ 5
Left mh‘t ] = = R
R]Ehl Sth l x ‘ é 5000,0_- !
Cross Section | o
\ o,
\ /
~ 7 0 r
02Jan1999
Messages | Views Profile Lines [A.:tive Fe.aturasl Layer ‘-J'aluesl

| I I 1
03Jan1999 04Jan1999 05Jan1999 06Jan1999
Time (1/4/1999)




Status Area: Active Features

== RAS Mapper
File Project Tools Help
Selected Layer: Cross Sections

.

kO @R x

Features

= [v] Geometries

@- [7] Muncie Base Geometry - 9 SAs

- [¥] Muncie Geometry - 2D 50ft Grid

- [¥] Rivers —_—
#- [¥] Cross Sections

- [¥] 2D Flow Areas

&[] Lateral Structures

&-[] Manning's n

i (13 Empty Layers)

#- [7] Muncie Geometry - 50ft User n Value Regi
= [v] Plans

- [7] Unsteady Multi 9-SA run

- [7] Unsteady Run with 2D 50ft Grid

@[] Unsteady Run with 2D 50ft User n Value R
&[] Event Conditions

i s n L] s .t

6295.048
5325.654

Cross Section: 5688.906 (Muncie Geometry - 2D 50ft Grid)

AR

4185718
3952 406

3690.809

3268.276

2520440

811

Hed2u ENSE

s i 2>«

517

6295.048

7] Selected Features (5 of 61)

> |

4185.719 -

Find...

3952.406
3690.809
3268.276
2520440
2582.948
2290.221
1980.776
1743.103
1469.294

Messages | Views | Profile Lines Active Features|Layer Values |

(40424637, 1804120.38 1 pixel = 7.45ft)

1980.776
1743103

1469.254

1174.213

Ctrl+F

6626553

7158.903
7490.833
7864487
8110.505

Copy Selected Ctrl+C
Zoom to Selected

Select All Ctrl+A
Invert Selection

Plot Terrain Profile

T .851 [, 9854 381
Save Selected as Profile Lines

Buffer Selected Lines Into Clipboard Polygon
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Status Area: Watch Layer Values

View Values from multiple layers simultaneously

= Vel peibe (M) |
= Layer Properties
B |v] 250ft+R ]
&[] Eve Edit Map Parameters
B-[]G a View Map in 3D Viewer
D D .
i@l Zoom to Layer
. 1
Add Watch to Layer Values
Map La &3 y E%
LT 1 Camnar L T
+ X =
EI Resulis L
ol L LY £-[¥] 2D 25# Grid 10 sec T
4+ | | Velocity (250ft+Refinement) velR 5.14 -] Geometry
--[¥] Depth (02JAN1900 21:10:00 T NN
s v ."u"elc:c'rty (250ft +Breaklines) .vE\IEL . 5.00 ----szlmib; (Max)
¥ | WSE (250t+Refinemert) wseR  |573.78 L o oo (M) -
= . -5 AT -] Geometry
v | WSE (2500 +Breakines) 57547 [ Depth (024N1300 21:10:00]_ T TN
[ Velocity (020aN1900 21:10.Q0 D jutill
[ 9] WSE (02JAN1900 21-10-00) [ W
[ &rrival Time (hrs) &
=-{¥]2D 200ft Grid 15sec T
Remember that you & 5l Geamety
--[¥] Depth (02JAN1900 21:10:00 T I | =
-] Welocity (Max)
can sync datasets! -[IVSE (o
#-[¥| Map Layers
Messages | Views | Profile Lines | Active Features Layer Values = ¥/ Terrains

|[2D3TE49.22, 346306.26 1 pixel =42.25t) 4



Profiles and Tabular Data

There are multiple ways to extract charts and tabular data
from RAS

 Compute Engine Data (generally)

* Reference Locations (points, lines and areas)
e 2D Flow Area Queries (points, cells and cell faces)

* Rendered Data (generally)

* Profile Lines
* Polygon and Polyline Features



Reference Locations

& RAS Mapper

‘ File Project Tools Help

 Reference Points oo v e e

=[] Features
Profile Lines

* Stage (good for HWM) g |- cem™

] Muncie Base Geometry - 3 SAs

. 2 [¥] Muncie Geometry - 2D 50t Grid

[ ] V I t [ [4] Rivers —
e OCI y B[] Cross Sections

[+ [¥] 2D Flow Arezs
rl i 0 Sl Clutd e e

* Reference Lines =

-— ﬂwlﬂh -----

* Stage (Weighted-Ave) [PEEE—
- [[] Event Conditions

* Velocity (Weighted-Ave) .
[] Event Conditions

* Flow o

i [J Depth (02JAN1900 07:45:00)

: +- ] Velosity (02JAN100 12:15.00)
® Ratl ng CU rVeS [E“DM#WSE(OZJANISDOIZIQ;_I.
= [¥] Temains
i [ Terrain T u
i [] TerrainWithChannel

* Reference Areas
* Volume P e Lot
* Inflow/Outflow

WX

™ Plot Tick Marks

l i [¥] Reference Areas —

Messagwl Views Profile LiHIAcﬁve Features « | »

{409189.30, 1804274.26 1 pixel = 5.06 f)

hO@Ax e m REMS N0 M| v J 2 -
7152 M "\ Selected: '2D 50ft Grid - WSE' ’mmwumz:lo:m
e T

7430833 | 2
b/ o

7864 487 .

050 0




Reference Locations: Data Visualization

!! Unsteady Flow Data - Jan1996

e Reference Locations must be
established prior to compute. Data
is generated during the compute.

e Reference Locations are the
recommended data extraction
method for calibration. Data is
computed directly in the compute
engine.

e Reference Locations can be
associated with observed data.

File Options Help

Description: IJune 2016 Calibration Storm Gridded Rainfall

— Set/Edit Observed Data RS Locations

————— ‘ J Apply Datal

-

Fo RS spedified

SelectRS's ... | Plot Locations |

—Observed Stages

I Location

| Edit

Ref Line: Thurmond Gage

ke i) it S Tl G Vo myD55: no data (feet)
55: data range = 1034.80 to 1041.61 (feet)
55: data range = 1357.08 to 1359.48 (feet)

Ref Line: Hinton Gage
Ref Line: Piney Creek Gage

mmmmm

S5: Errar

55: Error reading dss pathname: JLOWER MEW/MNE ...
55: data range = 3620.00 to 17100.00 (cfs)

reading dss pathname: JLOWER MEW/PI ...

—Dbserved Rating Curves

—High Water Marks Data

Location

Edit
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Reference Locations

Optional Method for
Creating Reference

== RAS Mapper
Ll n e S File Project Tools Help
Selected Layer: Velocity O @AM N ed2m ENMS N @ Vx| M4
- [[] Features ' -
1 - [¥] Geometries
Velocity Layer 2 L] once Bas Geomery -9 s
Add-t- I P t. - [¥] Muncie Geometry - 2D 50ft Grid
Rivers
Itional Froperties T i
e - - -[¥] 2D Flow Areas e
Mdhonal Options #- [v] Lateral Structures ========-
[] Plot Contour At Cursor - [¥] Reference Points O
[] Plot 2D Hydraulic Connectivity ' - [/] Reference Lines ~ —————
] Plot 2D \Water Surface Gradient (Arrow: WSEL High->Low) | - EAReference Aress
[] Draw Map Values EJT ;a:;ing;nm :
[ "] Draw Perpendicular Face Values 8- [] Muncie Geomeiry - 50ft User n Value R prep———
Draw True Face Values (interpolat &[] Plans 5
H Face Low-Elevation Ceniroid . £t L] Evwunt Comatim " Bl '
; : : B [v] Results Plot Property Table »
("] Display Arrival Times as Dates - [] 50f User n Regions ‘ —
‘,I s Bl i e s b i b 5 i i e \ - [ 2D 50ft Grid %+ Velocity Track (Longitudinal) ~ »
i lv| Track Transverse Velocity at Cursor | (- [] Event Conditions +  Velocity Track (Transverse) » Create Profile Line
i il Track Longitudinal Velocity at Cursor E g; i . Create Reference Line |
- [ Velocity (024 AN1SJIE “0000
-+ [C] WSE (02JAN1900 12:10:00)
#-[] Map Layers
=1 [¥] Temains
- [ Terrain (]
- [[] Terrain\WithChannel

51



Optional Method for
Plotting Results

== RAS Mapper

File Project Tools Help

Selected Layer: 2D 50ft Grid

&[] Features
i [[] Muncie Base Geometry - 9 SAs

(- [] 50ft User n Regions
£ [#] 2D 50t Grid

@ [] Event Conditions
[=)- [¥] Geometry
[#-[¥] Rivers

[ Manning's n
#-[]Plan

- [¥] WSE (02JAN1900 12:10:00)
+-[] Map Layers

- 7] Terains

i [4] Terrain
‘[ Terrain\ithChannel

: Muncie Geometry - 20 50ft Grid
- [[] Muncie Geometry - 50ft User n Value Regi

RAS Results Information

Plot Results Profile

- [] Depth (02JAN1300 12:50:00)
-..[#] Velocity (02JAN1900 12:15:00)

Show Results Table
Zoom to Layer

Remove Layer

Remove Layer and Delete Source Files
Move Layer »
Open Folder in File Explorer

Show Compute Messages ...

Create a New Results Map Layer...
Create a New Calculated Layer...
Manage Results Map Layers...
View Result in 3D

Reference Locations: Data Visualization

B 02J)AN1900 16:20:00

File Type Options

|Max

-] »]

= Name =

Longitudinal Track

Lateral Track Transverse

Longitudinal

Plan: Unsteady Run with 2D 50ft Grid

WS Flow Avg Max WS Flow Avg Ma

Station (ft) Flevation (ft)
1 0.00 947.5'
2 3.65 947.
3 453 947.3
4 9.08 947.3
5 13.63 947.3
6 14.88 947.3
7 16.70 947.3
8 26.77 947.3
31.83 947.3
57.13 947.3
57.83 947.3
62.17 947.3
7223 947.3
77.23 947.3
82.24 947.3
83.34 947.3
86.03 947.3
87.24 947.3

91.80 973 .||
a | 3

Elevation (ft)

Velocity Avg Max Velocity Avg Max
Station (ft) Velocity (ft/s)

0.00 074 f"

847.04 0.74

B R N

v
| >

947.364
947.363
947.362
947.361
947.360
947.359
947358
947357
947.356

947.355

E 1.2

208
04

eloc

Reference Line: Lateral Track

==

[n [E]

-----'
|

l--mm-

WS Flow Avg Max

M WS Conv Avg Max

VWS Mapped Max

"2 Ground

-----‘

[~ [ 1)

/_/_f\/

.--Egem-

WV Velocity Avg Max

¥ Velocity Mapped Max
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Reference Locations: Data Visualization

g HEC-RAS 6.6 = X

Optional Method for' e e T €T
o & | m T i ﬁ\ “ t TaN >
Plotting Results ,J

b

| 0] s

Project: Mundie 2D Flow Area IC:\...\Example_Projects\2D Unsteadv Flow Hydraulics\Muncie \Munde.prj g
= = RAS N Napper e and Flow Hydrograph
File Project Tools Help || File Type Options
. T — Time Series Maximum Time at Max  Volur
Selected Layer: Reference Lines M RefL ] 4| ¢||lstge 1088.78 22Jan1996 0300
&[] Features N Bridges/Culverts Flow 74074.01 21Jan1996 2400 1.
- [] Prefile Lines E low [~ Use Ref Stage
New Perimeter ™ Inline Structures
- [] Geometries Ti Ie vs Flow I Comp-Obs Stage vs Season |
&[] Event Conditions Lateral Structures
- [v] Results Plan: Jan 1996 Calibration 1000  Ref Line: Thurmond Gage
=- [#] Jan1336Calib1000 Storage Areas -_
#- L] Event Conditions SA/2D Connections Z
- ] Geometry f 70000
[ Cross Sections Pump Stations :
12D Flow &reas I
8- [] SA2D Connections Ground Water Interaction j 60000
[[] Boundary Conditien Lines . |
[[] Reference Points SA/2D Flow Area - BClines 1
Reference Lines . |
EManning's n Reference Points | 50000
by |
.. (] Depth (31JAN1996 00:00:00) Blot Trme Serics 2 s U= . G
- [] Velocity (02JAN1596 00:00:00) £ Reference Areas | 40000 5
Plot Property Table : ';
Geometry "Lower New Base 1000 saved. ! c - 7 |
’ Reference Line: Thurmond Gage (Jan1996Caiib1000) i  Calibration Regions N o ©
o 3
Results Time Series I 2D Areas [ :
Results Profile Plot R .
Pipe Nodes TS ODs Slage.-1036.23
Copy Selected Feature Ctrl+C I 20000
Zoom to Selected Feature Pipe Conduits 1
. ' = |
Plot Terrain Profile 7 F_Stagc 10224571 10000
Save as Profile Line 1020 f—== T T Flow: 6540 51038457709
View Points .y
0
Geospatial Operations 1010
Mes | Views I S LII'IESl i Fﬂmurﬁsl Layer Va|LIBSI 31Dec1995 2400 07Jan19% 24%Jan1996 Eﬁ?&“mg?ﬁ 2400 21Jan1996 2400 28Jan19%6 2400
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2D Flow Area Queries

e Data can be queried from cells, cell faces, and point locations

&[] 2D 254 Grid 10sec T -
&[] 20 100ft grid

=-[¥] 20 200ft Grid 15sec T

=-[¥] Geometry

[ Rivers

----- | Storage Areas

- [¥]20 Flow Areas e —

-[¥f] Depth (Mazx)

-] Welogity (Max)
-[C]\WSE [(Max)

-] Arrival Time (hrs)
i+ Map Layers

&[] Terrains i Mesh: 2DFAowArea (2D 200ft Grid 15 sec T)

----- [¥]WithChannel [hillshade] - Find k

' Time Series Plots k || Cell: Water Surface

Property Tables ¥ Cell: Depth

. WithChannel Hevation: 937.48 feat Cell: Shear Stress
L
! I Face Point: Velocity

) J,a,rr _ ;;u
Y / "‘ /J J ‘ =-} .,

m

Time Series Plots

Messages | \Views IF"rnﬂIe Lines
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2D Flow Area Queries

(g,‘i‘ RASMapper Plof EE x
: : [Plot [ Table
* Hydraulic Properties T ——
Cell: Yolume - Elevation ] — Cell: 129 |
, 944
Face: Area - Elevation i ]
Face: Wetted Perimeter - Elevation : ﬁm_
1| €
Face: Manning's n - Elevation Z
=
I —]
Face: Profile | | 30
|
l - — '|
938 [FE‘ RASMapper Plof EEL
] ] | _|
i TI me Se ries 00:00 Plot [} Table ;
Time (1721900)  Water Suface
Cell: Water Surface 12Jan 1900 00:00. .| 937.4891 L
2 02Jan 1500 00:05... | 937 4891
Cell: D‘EFI-th | 3 |02Jan1900 00:10... 9374891
Il 4 02Jan 1500 00:15... | 937 4891
Cell: Shear Stress [ 5 02Jan1900 00:20... | 937.4891
: [ 02Jan1500 00:25... | 937.4851
Face Point: VElDCit_‘f 7 02Jan1900 00:20... | 5937.4851
g 02Jan 1500 00:35... | 5374891 -
| |
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2D Flow Area Queries

 Time Series Plot from a Point

% RAS Mapper

File Tools Help

----- -

-] Muncie Geometry - 20 mixed
E—:I-- Resulis
=-[#] 2D 25f Grid 10 sec T

|:| Storage Areas
[ 2D Flow Areas

m

~[¥]Depth (Max{ TN
[ Welocity (Max) B
[ WSE (Mas) I W
=-[#]20 100 grid

#-[C] Geometry

|| Depth (02J4N1300 21:10:
[T Velocity (02JANTS00 21:1 _

L el T N I L T N C R

TR i | r
Breach Location -~
Flow Spilit bl
l =

RO @A €2 EMA [Max)[Min] « ™|

Messages Views iF“rnﬂIe Lirtf:sl

] |

All Enabled Results

| Time Series Plots

}

l
. W

WithChannel Hevation: 944 54 feet

-4

=

Depth

1.2

0.8 71

Depth [feet]

= 2D 200ft Grid 15 secT | |

0.4

0.2 4+

T T T T
12:00 16:00 20:00 00:00
Time (1/2/1900)

W5E

e .i %
4 '

A !
i :

¥

Velocity [Mo enabled maps]

¥
Depth '11
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Y Profile Lines

. RAS Mapper

File Tools Help

Selected Layer: Profile Lines

= [v] Features

| [ Profile Lines

- [v] Geometries

i @[] Initial Geometry

| @[] 250 ft Geometry

i @-[]250 ft Geometry - Breaklines

= [¥] Results v
| @[] 500f-1min o
¢ m-[]500ft- 10min

| @-[]500f - 30 sec

. @-[]250-30sec i

| B[] 250ft 20sec Breakline "
@[] Geometry

- ] Depth (02JAN1999 20:00:00)

[0 Veelocity (02JAN1599 20:00:00)

f o

- [¥] WSE (Max)

- [] Courant (02JAN1999 20:00:00)
=[] Map Layers
i [ Google Hybrid
i i [Jbreakline
+[] ArcGIS World Imagery
. =[] Google Satellite
& [ Termains
[ Terrain [hillshade]

RvecL |

Line: XS Profile
1}  CopySelected Feature Ctrl+C 4
|; Plot Profile * | Terrain
Iﬁ Plot Time Series 3 | WSE

] Velocity nguinlé‘;Terrain

M | Views | Profile Lines A:‘I:lveFﬂlui

Eo@Axerum BERMS vl v

XS Profile

2r -

~~ You can only plot data that

Water Surface Elevation on "Line: XS Profile’

580 1o T — - e - -
] \ | | | | = 250ft 30sec Breakline 'Ma[

4 . . T—Terrain Profile |
570
E -
R
356{}-
& |
550
A B L A A L i o
[ 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

Station [feet]
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Presenter Notes
Presentation Notes
Right-click any profile line, and select from any available maps to render across that profile line. (Available maps must be ‘on’ in the layer window)

Terrains automatically draw underneath any WSE profile plots.



(2
Profile Line: Result Comparison

* Turn on multiple result maps
* Choose a Profile (i.e. ‘Max’)
* Choose Plot Time Series or Plot Profile

5[] Feahwes A Plot | Table
- [¥] Profile Lines —_—
- [v] Geometries Water Surface Elevationon 'Breach Location'’
=- [v] Results
- [[] 500ft-1min
. @[] 500% - 10min
. @[] 500 - 30 sec
. =[] 250 ft- 30 sec
| B[] Geometry
i L[] Depth (02JAN1339 20:00:00)
L[] Velocity (Max)
- [¥] WSE (Max) =
=) [w] 250ft 20sec Breakline
-[[] Geometry
i [] Depth (02JAN 1889 20:00:00)
L[] Velocity (02JAN1989 20:00:00)
- [¥] WSE (Max) I3

=[] Courant (02JAN1999 20:00:00)

m FA e | mcme

— Simplified Breach Param 'Max’'
— 2D more Breach "Max!
~— Terrain' Profile

-
==

Value [meters]
=
(=31
AN SR (NN N TR TN NN AN TR TN SR S NN TR SN |

v 14

XS Profile Line: RiverCL
[}  Copy Selected Feature Ctrl+C
|§ Plot Profile 4 ‘ Terrain
A Plot Time Series > ‘ WSE

Ny
Velocity against Terrain

0 500 1000 1500
Station [meters]
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Presenter Notes
Presentation Notes
You can compare multiple profile lines by changing the selected layer – note that ‘Results’ is selected in the image above. Any child layers (like the 2 that are checked in the tree below it) can compare their WSE in a single plot window.



Profile Lines: Comparison of Calculated Data

Arrival Time profile’

= Dam Breach
e Lower Mann n

10

Value [Hours]

40000 20000 60000 10000 80000 90000 100000 110000

0 10000 20000 30000
Station [feet] <5



Profile Lines: Animating

Water Surface Elevation on ‘Centerline’

200 : i i i | «d EUTest5 Full 1s "010CT2013 00:00:00°
— "Terrain50' Profile

ki

bt |

=
|

Walue [meters]

160+

150 4+

0 2000 4000 6000 8000 10000 12000 14000 16000
Station [meters]
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Profile Lines: Sync Animation with Spatial Results

Value [feet]

=

(=

=
|

Water Surface Elevationon 'Profile’

22 500Yr Dam Break "'02SEP2020 10:40/00°
— 'Terrain’ Profile [

60000 100000 120000
Station [feet]
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Profile Lines: Sync Animation with Spatial Results ===



Presenter Notes
Presentation Notes
Profile line plots will stay up in floating windows, but you can still interact with RAS Mapper. Changing the profile timestep for that map will automatically update the plotted line


Profile Lines: Velocity Animation

Plot | Table

Velocityagainst Terrain (colors) on "choke’

ER — EUTest5 Full 1s '010CT2013 00:00:
h [ 7% M NS T TN S A N A S | S R S A A N S . A A = "Terrains0" Profile ——

alue [meters]

158_.

0 50 100 150 200 250 300 350 400 450 500 550 600
Station [meters]

Wessages | Views  Profile Lines|

5
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Polygon and Polyline Features

Ability to extract data across combined 1D and 2D domains
Use with Caution!

= RAS Mapper — o X W
File Project Tools Help

Selected Layer: Polygon Layer S hbh@eQAxHer»ru ERONS |_,j b e

[ [v] Features

i [] Profile Lines

| -~ PolygenLayer =3
“-[¥] Polyline Layer L

Geomelries

! Polygon Time Series

- Map Resample Parameters

Extent: I Polygon

Cell Size (ft): |3,2

Current Screen Cell Size: 6.01ft

—Map Options
vV Volume [~ Max
[~ Surface Area

[ Average

[] Muncie Base Geometry - 9 SAs = RASMapper Plot
- [¥] Muncie Geometry - 2D 50ft Grid
[[] Muncie Geometry - 50ft User n Value Re

#-[] Plans

[#-[[] Event Conditions

= [¥] Results

[C] 50ft User n Regions

Volume

- [¥] 20 50ft Grid
[] Event Conditions

[] Geometry d
[ Plan :
|- ] Depth (02JAN1900 0SSOI
- [¥] Velocity (02JAN1500 [BE5 00) _
H WSE (02JAN1300 03; Iﬁ Plot Time Series 3 &
#-[] Map Layers Plot Property Table E,
) [¥] Terrains )
i Terrain (% N Polygon: 1 g
=[] TerrainWithChannel . C? Selected Features (1 of 2) > =)
L Plot Time Series -
Velocity
Depth

Geometry 'Muncie Geometry - 2D 50f Grid' sav Courant (Velocity/Length) [No Enabled Maps with Profiles]

Geometry 'Muncie Geometry - 20 50ft Grid' sav

Pressure [No Enabled Maps with Profiles]

—_ 20%

T
02Jan1900

Pipe WSE [No Enabled Maps with Profiles]
Pipe Depth [No Enabled Maps with Profiles]
Pipe Percent Full [No Enabled Maps with Profiles]

T

02Jan1900 0800 02)an1900 1600 03Jan1800

Time

Pipe Velocity [No Enabled Maps with Profiles]

Pipe Courant (Residence Time) [No Enabled Maps with Profiles]
Above Bridge WSE [No Enabled Maps with Profiles]
Above Bridge Velocity [No Enabled Maps with Profiles]

M IViewsleﬁleLirmlﬁcﬁveFeqlp

(410225.10, 1802497.09 1 pixel = 6.01 ft)
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Questions?

US Army Corps
of Engineers
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