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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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HEC-RAS Mapper

- [v] Geomelnes
[] Simple Geometry
@[] 250k
[ [[] 250ft+Breaklines
i 250ft+Refinement
- [[] Event Conditions
=[] Results
[ Initial Run - 10min
O 2min
-] Tmin
=[] Adaptive Time Step
O 250t
- [] 250fi+Breaklines
[=- [¥] 250ft+Refinement
[] Event Conditions

Layers List

[] Geometry
- [¥] Depth (Max) [
i [ Velocity (Max)
L [ WSE (Max)
- [¥/] Map Layers
i [ CompareCellSize
Google Satellite Ighsj
= [v] Terrains :
- [ Terrain [ |
US End of Levee
Left Spit _I
Right Split
Cross Section 5!
Status Area o

Messages | Views {Profile Lines| Active Features | Layer Values
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Selected Layer: Depth
i--[C] Prefile Lines S SSAc

= [v] Geometries
&[] Grid 50ft

Layers List g oy

- [#] Rivers S .
f- [ Cross Sections 4= Symbology is shown
B N to the right of any

checked layers.
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* Profile Lines

Lateral Structures
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e Geometries

Manning's n

e Results
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#- [_] Event Conditions
* Map Layers 2 s
B [v] Grid 50t
° ] i -- [] Event Conditions .
Terrains L — — The selected layer is
i [¥] Dep 45
- [ Velocity (02JAN1900 05:00:00) highlighted in
= ] WSE (02JAN1500 00:00:00)
.. [] Inundation Boundary (Max Value_0) &
- [] Depth (Max) &
B-[C] Grid 200ft
@1 [v] Grid 400ft
=-[v] Map Layers
E [] LandCover
®m-[JVOoD_LC
i-.[[] Google Satellite
= [v] Temains
i-[] Terrain
‘- [@] TerrainWithChannel |




Genr_netr',r '_Impurted GI_S Data +Bridges’ association was set to the one
Status Area e D) i 67
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* Messages — What just happened Sert Fs Ave Bidge
* View — Quickly zoom to predefined BT
areas ]| (ks .
Cross Section -
* Profile Lines — Access results at | e e
specific locations 1537083
: . r= + X i)
* Active Fe.atu res — Quick access to ! Tr— TV
features in layer + [IEW veocty 250%-Refinemert)  [vR | 151
Ll @ W | Velocity (250ft+Breaklines) vBL |1.40
 Layer Values — Watch values for ! ¥ |WSEQ50-Refrement)  |wR |573.71
mu|tip|e results W | WSE (250ft+Breaklines) wBL |575.43
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Profile Lines

Right Split
Cross Section

e User-defined/editable features

. i [v] Profile Lines
£ [v] Geomelries
- @[] Simple Geometry
- [] 2501t
@- [] 250f+Breaklines
@)- [] 250ft+Refinement
#-[] Event Conditions
- [¥/] Results
=- [v] Map Layers
. i=[] CompareCellSize
- [] Google Satellite

~

|| e

w

HP

US End of Levee

Right Split
Cross Section

= [¥] Terains
‘. [V Terrain

US End of Levee
Left Spilit

Right Split

Cross Section

g Plot Profile 4 Terrain

|A.  Plot Time Series » | WSE « m
[ Rename Depth

ﬂ Delete Velocity against Terrain

z

Import Polylines from Shapefile
Export Polylines to Shapefile
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Active Features

E RAS Mapper _ O x
File Project Tools Help
Selected Layer: Cross Sections O @RQA e ENSN | _J _I L
o " + Selected: 'Cross Sections'
0 -
-0
B[] Manning's n /
. D £’
2 [:I -
O y
[:] — . -
- [¥] Depth (02JAN1900 02:45:00) [ :
- [ Velocity (02JAN1500 05:00:00) | N | ! I
& [¥] WSE (02JAN1900 00:00:00) I R B
i [] Inundation Boundary (Max Value_0) &
i 4[] Depth (Max) &
@[] Grid 200ft
El- [v] Grid 400ft -G
-[] Event Conditions F ’ ;
-[v] Geometry _
+-[[] Depth (02JAN1500 05:40:00) > \ {
i [ ER ] - A s AR IAAAR M e am A 0, -\
5081.195 A N
8757.405
8434 332 - .
8110.505 Cross Sections: 8434_332 (Grid 50ft) (Results)
7864.487 [l  Copy Selected Feature Ctri+C
74590.833
7158.903 %  Plot Terrain Profile
6868.344 e
6626553 Save as Profile Line
gggggdfj BE  View Points
5688.906 \ Results Profile Plot » ‘ [ owse |
Messages_] Views ! Profile Lines Active FeauaLL_eL & Results Time Series b Velocity bg”
(408602.96, 1803059.32 1 pixel =8.14 ff) | Depth




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 )
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Web Imager

GDALWMS

Select WMS image server
ArcGIS NatGeo World Map

ArcGIS Ocean Basemap

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
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Plot Options

e Terrain

u Terrain - Layer Properties

Visualization and Infomation | Source Fies |

[~ Vector
Point:

| Line: I Fill:

Addtional Options

2375.4
1711.9
14847
1299.6
1133.0
9542
7448
527.0

I~ Plot Contours

¥ Plot Hillshade

IStetched hd Edit

I~ Update per Screen
Transparency

Interval: |5 - Color:  n—
ZFscsr i 5] Ei

["] Plot raster file outlines

|| Plot raster file names

["] Plot tile outlines

| Plot cell outlines (when zoomed in)
["] Plot cell values (when zoomed in)
[C] Plot stitch TIN edges

| Plot Level0 stitch TIN edges

["] Remove Stitch Rendering

Copy Symbology

Paste Symbology | Reset Symbology I

* Depth, WSE

[] Plot 2D Hydraulic Connectivity

[] Plot 2D \water Surface Gradient (Arrow: WSEL High->Low)
[] Draw Map Values

[] Draw Perpendicular Face Velocities

[ ] Face Low-Elevation Centroid

[ | Display Arrival Times as Dates

* River, Cross Sections

[] 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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Results Mapping

* Dynamic Mapping — on-the-fly mapping
* Animation of results without waiting

EI Unsteady Flow
-] Geometry

e Stored Maps — results written to file

3k = There was a problem reading data
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Results Mapping

Map Type |

Profile/Parameter

| M

ode

. Results Map Parameters X
—Map Type - -~ Parameters —Map Output Mode
E)- Hydraulics A Start Time at 02JAN1300 00:00:00 Generated for Current View (in memory)

- Water Suface Blevation (¢ Start of simulation ¢ Raster (with Associated Terrain)
- Velocity C z . Briog o ==
- Flow (1D Only) Offset from start of simulation ¢ Point Feature Laver | ;FJ
;:;:aﬁon Boundary | d '-h I—m Stored {saved to disk) |-|- e _J
B s e o r i e e i g emainWithChann v
" Couant (V y ) Fixed dateftime (08JUL1995 17:00:00) . ) =
-~ Courant (Residence Time, 2D Only) | | et | =]
- Froude " Polygon Boundary at Value: Iﬁ—
- Shear Stress [
- Depth * Velocity ~Unsteady Profile -
-~ Depth * Velocty"2 =tk | Map Type | Layer Name
-~ Energy (Depth) Anival Time
- Energy (Blevation) " Days
Parunetus
- Amrival Time (Max) Threshold Depth: '_
- Recession
-~ Duration v

Map Type: A Map layer will be created for The time ffrom a specified Start Time) for water to reach a specified flood depth.

Map Mode: Map results are generated onthe{ly for the cument view. I Add Map I Close I

A

Default maps: Depth, Water Surface Elevation, Velocity
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* Velocity
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Arrival Time
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Hazard Mapping
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Inundation Boundary
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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

timeste

P

EI Resulis

£

E

E

=-[¥] 2D 25ft Grid 10sec T

-] Geometry

-[#] Depth (02JAN1300 21:10:000_ T I
-] Velocity (Max)

-] WSE (Max)

=-[¥] 20 1004t grid

-] Geometry
-[#] Depth (02JAN1900 21:10:00] DI
[ Velocity (02JaN1900 21100 [

[ WSE (02JAN1200 21:10:00) (I L
-] Arrival Time (hrs) &

=-[¥] 20 200ft Grid 15sec T

-] Geometry

[¥] Depth (02JAN1500 21:10:00__ 1NN

[ Welocity (Max)
~TWISE (Max)

#-[¥| Map Layers
I':'I-- Termains

m

@ @ 2

21:10:

€ > ZEA [Mex)[Min] «

b. L
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Dynamic Mapping - Animation
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Calculated Layer

RASter Calculator

Custom scripting code to use
multiple results

Works with RAS Results and Terrains
Works with Rasters on disk

E RASter Calculator

x
Senpt ICompare WSE ﬂ _Lﬁl j

Ei| o
Layers Raster Layers

WSE1 = 200t | WSE | | Dynamic
ﬂ WSEZ2 = 2D 50ft Grid | WSE| | Dynamic ﬂ

x E
2 E

&

Calculation
Check Code |  View Full Code |

Terrains

v| Terrain
v| TerrainWithChannel

Language: |\isual Basic v I

Compare WSE Example: compares Water Surface Elevations from two Plans
' Requirements: Water surfaces, 'WSE1l' and 'WSE2'
TerrainsB'Ter'rain', 'TerrainWithChannel'

' #VARIABLES:
' 'WSE1l' is the cell va rom 'WSE1l = 20@ft | elevation | -1 | Dynamic’
'WSE2' is the cell value from 'WSE2 = 2D S5@ft Grid | elevation | -1 | Dynamic’
'Terrain' is the cell value from 'Terrain'
'"Terrain' is the cell value from 'TerrainWithChannel'

If WSE1l = NoData AndAlso WSE2 = NoData Then

' The grid cell is not wet for either plan

QOutput = NoData
Else

' Compare the Water Surface Elevations

' One plan may have a wet cell, while the other does not.

If WSE1l = NoData Then WSE1l = Terrain

If WSE2 = NoData Then WSE2 = Terrain

Output = WSE1 - 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

View Result Maps for: | LNEERNEESNE

Results and Maps Store Status

[ 2025t Grid 10sec T Add New Map
Depth (03JAN1500 00:00:00) NIA
Velocity (Max) NIA
WSE (Max) N/A
20 1001 g
Depth (02JAN100 21:10:00) NIA
Velocity (02JAN1300 21:10:00) N/A
WSE (02JAN1500 21:10:00) NIA
Arival Time (hrs) i Map files are out of date

2D 200ft Grid 15 sec T Add New Map
Depth (02JAN100 21:10:00) NIA
| Velocity (Max) N/A
WISE (Max) NIA
| Arival Time (2ft hrs) & Map not created
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Stored Maps

* Map status message on cursor

tool tip

Right-click options:

e Edit Map Parameters

* Compute Map

EI [¥]20 100ft grid

(-

2}

H

H

[

én--zn 200f Gric

[ Geometry

-] Depth (02JAN1500 21:10:00)

-] Velocity (02J4M1300 21:10:00)
DWSE [DEJHN'I 500 21 10:00)

ap files are out of daiel

[ Geometry

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

-] WSE [Mazx)
.Amvaf ?}me 2% hra)'A

EI .2D 100ft grld

i-[ ] Geometry
-] Depth (02JANT300 21:10:00)
[T Welogity (02JANT900 27:70:00)
D"."J’SE [DEJHN'I 300 271:10:00)

f e |

EI lzn 200f Grid 15 54 Layer Properties ...

-] Geometry Edit Map Parameters
| Depth (02JAN1

[T Welocity (Max)
~[T]WSE (Max)
{4 Arival Time (2

Compute/Update Stored Map

Zoom to Layer

EI .2D 1DDf'tgr|-d

-] Geometry

-[| Depth (D2JAN1900 21:10:00)
-] Welocity (02JANTS00 21:10:00)
-[wisE {DEJHN1 S00 21:10:00)

1T

EI lzn 200t Grid 15 s¢ Layer Properties ...

-] Geometry Edit Map Parameters
-] Depth (02JAN1

[ Velocity (Max) Compute/Update Stored Map

-] WSE (Max)

Zoom to Layer

| Arrival Time (2
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esults Layer Properties

- || - = e .
Storage Areas |2 £ , 4
2D Flow Areas - =
~ - i
X5 Interpolation Surfaces 7 & el ;
ol arrival time - Layer Prope =3
Muncie Geometry - 2D 25 ft grids
Muncie Geometry - 20 mixed Cell size |yl | Visualization and Information
=¥/ Results
i Vector Addtional Options
Point: Line: Fill: ot Select Surface Fill
- Surface Symbol Settings
Label Festures vith Attribute Column(s) o R":;p: = - _
Surface Keep user values with color ramp change . / .- e :&
Flot Surfa Discret - Edit ¥ - [
Depth (D3JAN1900 00:00:00) - e ] l J | suoce symbol
U:;‘ECE: (I\l;ax) = Max = Max: 1600  Interval Type: | Linear - |
ERY ransparency
=120 100k grid 180 Min: 000  No.Values: 6 [ Create |
eometry 12.0
Depth (D2JAN1300 21:10:00) 8.0 Value Color Red Green Blue
elocity (02JAN1900 21:10:00) 025 | @25 | 03
\WSE (02JAN1500 21:10:00) 255 0 0
rival Time (hrs) [ | 205 92 92
=-[¥]2D 200f Grid 15 sec T
.[F] Geometry 255 165 0
Depth. (02JAN1500 21:10:00) B Plot Contours nterval: |5 = i 255 255 0
‘elocity (Max) [ 238
WSE (Max) [] Plot Hillshade  Z Factor. Edit
Arrival Time (hrs) | I | IZI 128
[+-[_|MapLayers -
Creating Post Process completed [65 ms] 4 | oo
Stored map "Arrival Time (hrs)' created. - ;
Stored map ‘Arrival Time (2ft hrs)’ created. P .-
i
\ r i i

M | Views | Profile Lines | 4' Y - oy 4 1 =
" - £ A o A R
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Results Visualization

Max

T T -

4 —
[ = - > -~

<l

‘¥
~l
»

_...
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Render Mode Options

Water Surface Rendering Mode
« Horzonal
(¢ Sloping (Default)

[T Use Depth-\Weighted Faces ("Precip Mode™)
[~ Shallow \Water reduces to 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.

= s mm Sloping WS

Cell Face

== == 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”

=

(=]

o
I

158

«f EUTest5 Fu_II 1s "Max" |

— 'Terrain50' Profile

= EUTestS Fu!l 1s "Max" |
— Terrain50’ Profile

L e e e e e e B e e e e B L B e e e e o e e e L B o o e e e B e e B e o 5 LA o e ey e s s
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Horizontal
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Precip Mode
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Depth Results

* Hydraulic connectivity from mesh

_dZJ.ﬁ.NITHmlIM:dﬂ:ﬂD '
r ’
f i’ d
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Results Query

* 2D Flow Area query

w-[C]2D 25f Grid 10 sec T ~ o
-] 20 100ft grid
=-[¥] 2D 200ft Grid 15 sec T
EI-- Geometry
|:| Rivers
[ Storage Areas
20 Flow Lreas —_— .
~[¥] Depth (Max) - | oy 7, -
[T Velocity (Max) -
[T WSE (Max) E All Enabled Results
-] &rrival Time (hrs) Tirme Series Plots * -
- |Map Layers
&[] Terrains i Mesh: 2DAowArea (2D 200/ Grid 15 =sec T)
é----".*ﬁth[:hannel [hillshade] - Find L4
P Time Series Plots ] | Cell: Water Surface
Property Tables * Cell: Depth
WithChannel Bevation: 937 48 feet Cell: Shear Stress
! - Face Point: Velocity
' » W ‘J
Hsil_psl Views I Profile Lines ; . Y
i / . ,’ J ’ : :
? . - = | \
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2D Flow Area Queries

* Hydraulic Properties

Cell: Velume - Elevation

Face: Area - Elevation

Face: Wetted Perimeter - Elevation
Face: Manning's n - Elevation

Face: Profile

e Time Series

Cell: Water Surface
Cell: Depth
Cell: Shear Stress

Face Point: Velocity

o RASMapper Plot

2D 200ft Grid 15 sec T

-]
=
L8]

Water Surface [feet]

-]
e
o

w
W
=]

a2l RASMapper Plot

— Cell: 129

=
2 g
=
S

Time (1/2/1900)

Water Surface

-

02Jan1300 00:00...

937489

02Jan1500 00:05...

9374891

02Jan15300 00:10...

9374851

02Jan15300 00:15...

9374851

02Jan1500 00:20...

937489

02Jan1500 00:25...

9374851

02Jan1500 00:30...

9374851

R N

02Jan1300 00:35...

9374891
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Results Query

e Time Series

File  Tools

Help

2]

E_:I.

|:| Muncie Geometry - 20 25 ft g
-] Muncie Geometry - 20 mixed

[¥] Results

&-[#] 2D 25f Grid 10 sec T

[ Storage Aress
i[]2D Flow Areas

~[¥] Depth (Max{ TN
[ elocity [(Max)

- [F1WSE (Maxx) I W
=-[#] 20 100ft grid

-] Geometry

-[] Depth (02JAM 1300 21:10:
- [T Velocity (02JAN1300 21:1

SRl ()l s L M NN 0 e R CET W 8

m | F

-

m

-

Breach Location -
Flow Split -

X

All Enabled Results
| Time Series Plots |

Z M A (M)

iFiot | Table

Depth

Depth [feet]

12 — 2D 200ft Grid 15 secT |

0.2+

T T T T
00:00 04:00 08:00 12:00 16:00 20:00
Time (1/2/1900)

Depth

WithChannel Hevation: 944.54 feet

by

Messages Views IF‘rDﬁIe Linesl

—

5

WSE
Velocity [Mo enabled maps]
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Velocity Results

’ RAS Mapper
File Tools Help

Selected Layer: Velocity

&{b.@l::sce-aﬂﬁ|@‘ "

&-[C] Single 2D =
Ii]--DZD Levee Struc
=-[#]S4-2D Det Brch
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

a-! Velocity Map Parameters

Static Amows
@ Regular Interval 999 14:30:00

Particle Tracing

Speed: U [+-]

Density: U [ctrl +-]
\nidth: 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

=) [v] Features
| [ Profile Lines
=l [¥] Geomelries
| @[] Initial Geometry
. @[] 250 ft Geometry
| @[] 250 ft Geometry - Breaklines
= [¥] Results
&[] 500ft-1min %
-] 500ft - 10min
-] 500ft - 30 sec
B-[]250#t- 30 sec
) [] 250ft 30sec Breakline
B[] Geometry
- [] Depth (02JAN1999 20:00:00)
[ Velocity (02JAN1899 20:00:00)
- [ WSE (Max) [
- [] Courant (02JAN1999 20:00:00)
=-[v] Map Layers
i [[] Google Hybrid
[ breakline
- [] ArcGIS Vorld Imagery
*-[] Google Satellite
= [¥] Temains
L. [¥] Terrain [hillshade]

RiverCL

Line: XS Profile
(3  CopySelected Feature Ctrl+C

g Plot Profile » Terrain

Selected Layer: Profile Lines hb@Ax N €2 BEMAS v vin|

Water Surface Elevation on ‘Line: XS Profile’

‘ — 250ft 30sec BreaJiine 'Ma]f:

Value [feet]

Plot Time Series » J
A WsE

T . = ah =
= I Vo |Pmﬁle e et I {" Velocity ngalnﬁTemnn

— Terrain Profile

1500 2000 2500 3000 3500 4000 4500 5000

Station [feet] e
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Profile Line - Comparison

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

= [v| Features ~
- [v] Profile Lines —
#- [v] Geomelries
= [V Results
. [@-[] 500ft-1min —'_|
@[] 500ft- 10min e e
: B-[]500ft- 30 sec Water Surface Elevation on 'Breach Location’
. E-[¥12501- 30sec
. B[] Geometry — simplified Breach Param'Max’
i [[] Depth (02JAN198S 20:00:00) — 7D more Breach 'Max!
| \‘:?ég[';::;ax) T = 18 ! {=—TerrainProfile
* B[] 250ft 20sec Breakline
- -[[] Geometry
-[[] Depth (02JAN1999 20:00:00)
- [[] Velocity (02JAN1999 20:00:00)
- [¥] WSE (Max) -

.- [[] Courant (02JAN 1959 20:00:00)

Value [meters]

[¥]

m PR

XS Profile Line: RiverCL
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Profile Lines - Comparison
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Lines - Animating
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rofile Lines + Spatial Results
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Profile Lines - Animating
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Profile Lines — Velocity
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Velocity Trace Animation
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