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Overview

* How do we visualize RAS results?
* How do we debug our model?
* How do we compare different plans?
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Project: Bald Eagle Creek Example Dam Break Study [C:\...\HEC-RAS\2D Unsteady Flow Hydraulics\BaldEagleCrkMulti2D \BaldEagleDamBrk. pri g

Plan: FMF with Mult 2D Areas h:‘l,. .. \HEC-RAS\2D Unsteady Flow Hydraulics\BaldEagleCrkMultiZD\BaldEagleDamBrk.p 13

Geometry: Bald Eagle Multi 2D Areas [C:\...\HEC-RAS\2D Unsteady Flow Hydraulics\BaldEagleCrkMulti2D \BaldEagleDamBrk.g0s

Steady Flow: | |

Unsteady Flow: PMF with Multi 2D Areas [C:\...\HEC-RAS\2D Unsteady Flow Hydraulics\BaldEagleCrkMulti2D\BaldEagleDamBrk,u07

Description: IThe United States Army Corps of Engineers has granted access to the information in this model for instructional purposes * J IL.IS Customary Units




HEC-RAS Mapper
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Status Area
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Profile Lines
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Active Features
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Watch Layer Values

- [f] Vel peihe M) [ —
85! Layer Properties

Edit Map Parameters
‘ View Map in 3D Viewer
J@ Zoom to Layer

(68 Add Watch to Layer Values, ||

+ X =
Use | Name | ID | Value
4+ | ¥ |Velocity (250f+Refinement)  velR  |5.14
" v 'Velody{ZS{ﬂ-eraklhes} velBL |5.00
W | WSE (2506 +Refinement) wseR |573.78
¥ | WSE (250ft+Breakiines)

Messages | Views | Profile Lines | Active Features Layer Values

‘(203?64‘3.22. 346306.26 1 pixel = 4229 )
8



Web Imager

GDALWMS

ArcGIS Ocean Basemap

Select WMS image server
ArcGIS NatGeo World Map

ArcGIS USA Topo Maps
ArcGIS World Imagery
ArcGIS World Physical Map

ArcGIS World Shaded Relief

ArcGIS World Street Map
ArcGIS World Terrain Base
ArcGIS World Topo Map

Bing Satellite

Google Hybrid
Google Map
Google Satellite

Google Terrain Streets Water

QOO e Q

Google Terrain
NSI_Test
OpenStreetMaps

ha

USGS Imagery

USGS Topo

Reprojection Resample Method: |nea'

- e e -

LO@ANKEIm

e
-00)

oo)

00T Event

(A

527 ms]
eated.

Hsml‘uﬁmleﬁle |_iI'IB!SI




Plot Options

e Terrain
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Edit

* Depth, WSE
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* River, Cross Sections
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Results Mapping

* Dynamic Mapping — on-the-fly mapping

e Animation of results without waiting

EI Unsteady Flow
- | Geometry

[ 7| Depth (Max) [
[ Velocity (02JAN2005 16:00:00) [T
- [#]WSE (020AN2005 17:00.00) [ W
|:| OV Max) @

[ Arrival Time (rs) @ O

e Stored Maps — results written to file

3k = There was a problem reading data
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Results Mapping

Map Type

Profile/Parameter |

Mode

I Results Map Parameters X
—Map Type - i Parameters —Map Output Mode
El- Hydraulics ~ | | StartTimeat 02JANT300 00:00:00 | | Genersted for Current View (in
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- Velocity e g : Pl ot =
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- Energy (Depth) Anival Time
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~ Parameters
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Map Type: A Map layer will be created for The time {from a specified Start Time) for water to reach a specified flood depth.

Map Mode: Map results are generated onthedly for the cument view. I Add Map I Close I

i

Default maps: Depth, Water Surface Elevation, Velocity
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* Velocity
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Hazard Mapping
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Inundation Boundary
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RAS Mapper Courant Number Map
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Hydraulic Connectivity (2D)

* Hydraulic connectivity from mesh
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Map Types — Dynamic vs Stored

* Dynamic: Computed on-the-fly
* Smooth: Computes to screen-resolution
* Doesn’t use disk space

 Stored: Computed to terrain resolution
 Stored to disk
» Faster rendering for slow map types



Dynamic vs Stored Results

* 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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Dynamic Mapping

* Animation Toolbar — works on selected layer or group and syncs the

timestep

Selected Layer Depth h @@ e 2o EMA [Max][Min] « Llr » ®

=-[V| Results . 00:00
=-[¥]20 25f Grid 10s2c T s
#-[C] Geometry

[ Depth (Max) .
[ velocity (Max)

[T WSE (Max)

=-[¥] 20 100ft grid

#-[C] Geometry

[ Velocity (Max)

[T WSE (Max)

-] Arrival Time (hrs) &

=-[¥]2D 2007t Grid 15sec T :

[T Geometry -

~-[¥] Depth (Max)

[ Velocity (Max) e

[T WSE {Max) o

-[¥|Map Layers

El"TlHﬁilE .
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Dynamic Mapping - Animation
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Calculated Layer

RASter Calculator

E RASter Calculator

Seript ICompare WSE

Layers

o) ')

ﬂ WSE1 = 200t | WSE | | Dynamic

x|

WSEZ2 = 2D 50ft Grid | WSE| | Dynamic

Raster Layers

ol 2|

Terrains

+
x|

v| Terrain
v| TerrainWithChannel

(2

ol

multiple results =

Compare WSE Example: compares Water Surface Elevations from two Plans

TerrainsgaTerrain',
' 'WSE1l' is the cell vagrom 'WSE1l = 28@ft | elevation | -1 | Dynamic’

'"Terrain' is the cell value from 'TerrainWithChannel'

' The grid cell is not wet for either plan

' Compare the Water Surface Elevations

If WSE2 = NoData Then WSE2 = Terrain

L] L
 Custom scripting code to use
Calculation
Check Code |  View Full Code | Language: [Visual Basic  v|
* Works with RAS Results and Terrains | | st i i e ™ 7
' #VARIABLES:
* \WWorks with Rasters on disk S e e IR
If WSE1 - Nobata AndAlso WSE? - Nobata Them
Qutput = NoData
Else
' One plan may have a wet cell, while the other does not.
If WSE1l = NoData Then WSE1l = Terrain
Qutput = WSE1l - WSE2
End If

Raster Output Q
Folder: |s\q[heccta\Domments\HEC Data‘\HEC-RAS"Example Projects'2D Unsteady Fow Hydraulics\Muncie‘\Calculated __;l

o Create Layer | Close |

Name: lConmareWSE
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Stored Maps
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Results Layer Properties
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Results Visualization
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2D Render Mode Options

= RAS Ma pper Options

Project Settings Water Surface Rendering Mode
Projection
" Sloping (Cell Corners)
General " Sloping (Cell Corners + Face Centers)
Render Mode ~ I™ Use Depth-Weighted Faces ("Precip Mode”)
[T Shallow \water reduces to Horizontal
 Horizontal
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Results Interpolation

 Render mode options allow for interpolation of water surface
elevation values or plotting values at the cell centers.

Sloping WS
Cell Face - PIng

== == Horizontal W5
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Horizontal vs Sloping Surface
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Horizontal vs Sloping Surface

Value [meters]

Water Surface Elevation on ‘chokepoint crosses’

Water Surface Elevation on ‘chokepoint crosses”
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Precip Mode
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Results Time Series - Computed

* Queries compute engine results for geometry element

e 2D Cells
2D Faces
e 1D Elements

-[[] SWE_OkaToEnterp_East_T50BL - 600_Baseflow_MNoPreci
-[[] SWE_OkaTcEnterp_East_250BL - 600_Baseflow_MNoPreci|
- [w] Dw_250t

&l-[[] Event Conditions

2 [#] Geometry
- [4] 2D Flow Areas

[
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--[] Reference Points
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- [] Manning’s n

-] Flan

- [w] Depth (Max)

- [] Velocity (Max)

- ] WSE (Max)

Deleted C:\Computational Investigations'Testing\Upper
Chickasawhay FilotiOkatibbee_Pilot_Pascagoula.p3? snapshot hdf

S+ RASMapper Plot
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]

o
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— Cell: 2204 |

T
15Apr2020
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Time
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Plot Time Series

Plot Property Table

2D Area: OkaToEnterprise (DW_250f )
Face #11375
Selected Features (1 of 1)

Find...
Results Time Series
Plot Property Table

Ctrl+F

o

Cell: Water Surface
Face Point: Velocity

Face: Mormal-Velocity
Face: Flow

Face: Shear Stress
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?‘E RAS Mapper

File  Tools Help

Results Time Series - Interpolated

* Queries interpolated results any at any point in domain

b @@ % e EEMA (MM «
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2D Flow Area Properties

[okaToEntemrise | Pot | Table |

[Face Profiie -] Profile
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Velocity Results

' RAS Mapper
File Tools Help

Selected Layer: Velocity

&{b.@l::sce-aﬂﬁ|@‘ "

&[] Single 2D ~
-[C]2D Levee Struc
=[] 54-2D Det Breh
E-[¥] Geometry
|:| Rivers

----- [] Storage Areas

L[7]2D Flow Areas
-..[7] Depth (03JAN 1999 02:55:00) 1
- [ 02 211993 1_-;?:;:-:-‘
- [E]WSE (03JAN1999 03:20:00) [
-..[ 7] Inundation Boundary (Max Value_0) & E
-[_|Map Layers
=¥ Terrains

L[] Terrain hillshade] _

Mezzages | Views 1F'r{:ﬁ|e Linesi

l! |

03JANT599 14:30:00

¢
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Velocity Arrows

-

a5 Velocity Map Parameters lﬂ

Static Amows
@ Regular Interval 999 14:30:00

Particle Tracing
Speed: U [+-]
Density: U [ctrl +-]

\idth: U

Lifetime: r)
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Velocity Tracing

-

o Velocity Map Parameters [ﬂ

Static Amows 4:30:00

@ Regular Interval

Particle Tracing
Speed: rj [+-]

Diensity: [ctrl +-]

Lifetime:

U
\Whdth: U
U
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Profile Lines

- RAS Mapper

File Tools Help
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Profile Line - Comparison

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

Arrival Time profile’
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rofile Lines + Spatial Results
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Profile Lines — Velocity
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Reference Lines + Points

* Compile results from compute engine for multiple cells

* Defined in geometry
* Results profile and time series

Selected Layer: Reference Lines
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