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Overview

e How do we visualize RAS results?

* How do we debug our model?

* How do we compare different plans?

-
"B HEC-RAS 5.0.3
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File Edit Bun View Options GI5Tools Help

38| ol o] o] Fle] x|s]hls @A | ZBEEe
Project: losoLeveeBreach C:\...\Documents\_Projects'_KinugawaRiver\RASModel\JosoLeveeBreach. pri
Flan: 2D more Upper Breach C:\...\gDheccta\Documents!_Projects)_KinugawaRiver\RASModel\JosoLeveeBreach. p06
Geometry: 120 100m - w breaklines C:\...\gDheccta\Documents!_Projects)_KinugawaRiver\RASModel\JosoLeveeBreach.g04
Steady Flow: | |

Unsteady Flow: Sept 2015 Event C:\...\gDheccta\Documents!_Projects)_KinugawaRiver\RASModelJosoLeveeBreach.u1
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HEC-RAS Mapper

ERAS Mapper
File Project Tools Help

Selected Layer: Depth

View Tools

[=- [v] Features
- [] Prefile Lines
£ [v] Geometries
@[] Simple Geometry
] 2501
[[] 250ft+Breaklines
[+] 250ft+Refinement
#- [[] Event Conditions
£ [v] Results
[ Initial Run - 10min
O 2min
O 1min
[ Adaptive Time Step o
0] 2508 Layers List
#- [] 250ft+Breaklines
= [¥] 250ft+Refinement
B[] Event Conditions

B[] Geometry
Depth (Max) [
i [ Velocity (Max)
b [ WSE (Max)
[=-[¥] Map Layers
[ CompareCellSize
- [¥] Google Satellite v @
=1 [¥] Terrains ’
Terrain [
US End of Levee
Left Split _‘
Right Split
Cross Section 5!
Status Area o

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

(2036985.82. 34694558 1 pixel = 19.94 f1)




Selected Layer: Depth
i [] Profile Lines

= [v] Geometries
&[] Grid 50ft

Layers List g oy

- [¥] Rivers —_— ]
B[] Cross Sections h Symb0|0gy is shown
B . to the right of any

checked layers.

@

e Profile Lines

Lateral Structures

BEEEE

e Geometries

Manning's n

e Results

OO0000ROROOORDO

#- [_] Event Conditions
* Map Layers L
Bl- [v] Grid 50ft
° . i -- [] Event Conditions .
Terrains @[] Geometry The selected layer is
- [7] Depth (02J AN 1900 02:45:00) | — . . .
[ Velocity (02JAN1900 05:00:00) highlighted in
= ] WSE (02JAN1500 00:00:00)
- [] Inundation Boundary (Max Value_0) &
+[] Depth (Max) &
B-[C] Grid 200ft
#- [¥] Grid 400ft
=-[v] Map Layers
E [] LandCover
@-[JVOD_LC
i-.[] Google Satellite
= [v] Terrains
- [] Terrain
... [¥] TerrainWithChannel e .




Genr_netr',r '_Impurted GI_S Data +Bridges’ association was set to the one
Status Area e D) i 67
e 4
* Messages — What just happened Sert Fe Ave Bidge
* View — Quickly zoom to predefined T
areas || [k 3
Cross Section -
* Profile Lines — Access results at | e e
specific locations 1537083
: . = + X )
* Active Fe.atu res — Quick access to ! Tr— T
features in layer + [IEW veocty 250-Refinemert)  [vR 151
S W | Velocity (250ft+Breaklines) vBL |1.40
 Layer Values — Watch values for | ¥ |WSE(50t+Refinement)  |wR |57371
mu|tip|e results W | WSE (250t +Breakiines) wBL |575.43

Messages | Views |F‘mﬁle Lil‘IESI Active Features Layer Values
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Profile Lines

. i.[v] Profile Lines
£ [v] Geomelries
. @[] Simple Geometry
&[] 250
@l- [] 250ft+Breaklines
@) [] 250ft+Refinement
#- [[] Event Conditions
- [v] Results
) [v] Map Layers
. i~[] CompareCellSize
i..[] Google Satellite

~

|| e

w

e User-defined/editable features

‘- [¥] Terrain

US End of Levee
Left Spit

Right Split

Cross Section

Right Split
Cross Section

HP  Export Polylines to Shapefile

!ater Surla:: ;ﬂatm :LEA S;Irg ‘:

g.g:! SS';iéhm g Plot Profile . 4 Terrain
|A.  Plot Time Series » | WSE « m
[ Rename Depth
ﬂ Delete Velocity against Terrain
s - o X
¥ Import Polylines from Shapefile ki

b — 250ft+Breaklines WSE 'Max’'
580 = | = 250ft+Refinement WSE 'Max'
— 'Terrain' Profile
= h ! —
-1}
£
5
3 J
560
N T —T
0 500 1000 1500 2000
Station [ft]

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

ol |
%  Plot Profile b
AL Plot Time Series v |
[ Rename Volume Accumulation
XY Delete Rating Curve (Beta, 2D only))
i -
2 i e AT

Flow along ‘Profile Line: Left Split "

— 250ft+Breaklines [Post Processed)

Flow [CFS]

50000 A

= 250ft+Refinement [Post Processed)

0
02Jan1999

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




Active Features

E RAS Mapper . 0 %

File Project Tools Help
Selected Layer: Cross Sections LA Ze»m ENO4N | _J _I o~

O 5 . Selected: 'Cross Sections'
@0 |

O

B

Manning's n

#

&

O
O
g-[]

O

- [¥] Depth (02JAN190002:45:000 [N
- [ Velocity (02JAN1900 05:00:00) [l
[P WSE (02JAN1900 00:00:00) [ W

i.-[] Inundation Boundary (Max Value_0) &

r
=
fi

(

-[] Event Conditions F g

i L[] Depth(Max) &
@[] Grid 200ft
B [V Grid 400ft
-[¥] Geometry :
+-[[] Depth (02JAN1500 05:40:00) > " {
i [ ER ] - A s AR IAAAR M e am A 0, -\
9081.195 A N
8757 405
8434332 = 3
8110.505 Cross Sections: 8434 332 (Grid 50ft) (Resuilts)
7864.487 [l  Copy Selected Feature Ctri+C
7490 833
7158.503 %  Plot Terrain Profile
gggggg; Save as Profile Line
ggggggﬁ BE  View Points
5688.906 \ Results Profile Plot R ‘ [ owse |
Messages_j Views ! Profile Lines Active Fm& I& Results Time Series » Velocity by
(408602.96, 1803059.32 1 pixel = 8.14 fi) | Depth




Watch Layers List

RASMapper
File Project Tools Help

Selected Layer: Velocity

o tin |

]

2 r -

- [v] WSE (Max)
[[] 50ft User n Regions
[] anctherplan
-[] Plan 06
- [V 200ft
&[] Event Conditions
-[[] Geometry

0-EH-FH-F

. [] Depth (02JAN1300 05:50:00)

- [¥] Velocity (02JAN1900 0

- [ WSE (Max) o= Layer Properties
[v| Map Layers Edit Map Parameters
B[] Land Cover
- [] LandCoverUSGSGrid @ Zoom to Layer
- [[] LandCoverCombined
.[] Google Hybrid 60 Add Watch to Layer Values,
|v] Termains >
-] Terrain
[v] TerrainWithChannel [hillshade] -
+ X Cf
Use Name ID Value .
™ | Temain T 930.59
[T | TemainWithChannel TC 93063
I | WSE (2008) W200/ |944.70 -

WSE (2D 50f Grid)

W50ft | 944.75

Messages l Views ] Profile Lines] Active Features Layer Values

(408665.18, 1803622.92 1 pixel = 11.13 1)

Selected: 'Velocity'

02JAN1900 06:55:00




Watch Layers List

RAS Mapper

File Project Tools Help

Selected Layer: TerrainWithChannel hdH @A x X € il A BN " J _J =
" [ WSE (Max) ~ - —
53- [] 50k User n Regions Selected: 'TerrainWithChanne!'
- [] anotherplan
B1-[] Plan 06
= [ 200ft

#- [] Event Conditions
-[[] Geometry
i~ [] Depth (02JAN 1500 05:50:00)
. [7] Velocity (0224N1900 06:55:00) [
e [ WSE (Max)
Map Layers
[]Land Cover
-] LandCoverlJSGSGrid
[[1 LandCoverCombined
- ["] Google Hybrid

M
-

= [v] Terrains
-] Terrain
[¥] TerrainWithChannel fhillshade] _
+ X =)
Use Name ID Value
+ WV | Temain T 930.35
: v | TemainWithChannel TC 93063
v WSE (200f) W200f |944.69
WSE (2D 50ft Grid) W50ft | 94474

I'-Tessages] Views IProﬁIe Liﬂesl Active Features Layer Values

(408609.51, 1803667.46 1 pixel =11.13 ft)
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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
Google Satellite

Google Termrain Streets Water

QO e Q@

Google Terrain
NSI_Test
OpenStreetMaps
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USGS Imagery
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Plot Options — Layer Specific!

e Terrain

E Terrain - Layer Properties

Visualization and Information | Source Files |
~Vector
Point: | Line

|

2375.4
17119 Transparency

14847 =
1299.6 :
11330

9542

7443 :

527.0 z

™ Plot Contours Interval: |5 v

¥ PlotHillshade  Z Factor: |3 -

[
e

IStretched - Edit

™ Update per Screen

Color:  m—

Edit

Copy Symbology Paste Symbology | Reset Symbology I

Addtional Options

* Depth, WSE

| Plot raster file outlines

| Plot raster file names
Plot tile outlines

| Plot cell outlines (when zoomed in)

| Plot cell values (when zoomed in)
Plot stitch TIN edges
Plat LevelO stitch TIN edges
Remove Stitch Rendering

Plot 20 Hydraulic Connechivity

| Plot 2D \w/ater 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
-] Inundation Boundary (Max Value 0) H

.[¥] Depth (Max) [

e Stored Maps — results written to file

3K = There was a problem reading data

12



Results Mapping

Map Type | Profile/Parameter | Mode

. Results Map Parameters X
- Hydraulics ~ || StartTimeat 02JANTS00 00:00:00 | | Generated for Current View (in memory)

- Water Suface Blevation (* Start of simulation ¢ Raster (with Associated Terrain)
- Velocity - . : o =
- Flow (1D Only) Offset from start of simulation € Point Festure Laver | ;.‘:‘J
+ Inundaton Boundary [ [ h [ m | Storedisavedtodisk)
- Depth B : T f T Fivsed s Tearrat | TemainWithChannel =]
- Courant (V y ) Fixed dateftime (08JUL1395 17:00:00) P =
- Courant (Residence Time, 2D Only) | | LTINS Ay | il
- Froude " Polygon Boundary at Value: Iﬁ—
- Shear Stress [
- Depth * Velocity ~Unsteady Profile -
-~ Depth * Velocity "2 & Hours _Map Type | Layer Name
- Energy (Depth) Anmival Time
- Energy (Blevation)  Days
~ Parameters
- Recession
- Duration N

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 on-thefly for the cument view. I Add Map I Close I

i

Default maps: Depth, Water Surface Elevation, Velocity
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Example Maps

* Depth * Velocity
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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

e 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/group and syncs the timestep
€2 ENG (Max](in] <

EI Resuliz
£1-[#] 2D 25f Grid 10 sec T
-] Geometry
.[#] Depth (02224N1300 21:10:00_ T I
- Welocity (Max)
-] WSE (Max)
=-[¥] 2D 100t grid
-] Geometry
.[#] Depth (02224N1300 21:10:00_T_ 1IN
[ Velocity (02JAM1500 21:10:0 00

~[&]WSE (02JAN1500 21:10:00) [
-] Arrival Time (hrs) &

=-[¥] 2D 200ft Grid 15sec T

-] Geometry

--[#] Depth (02JAN1900 21:10:00]_ T T
- Welocity (Max)

~[TWSE (Max)

+-[¥| Map Layers

I':'I-- Terrains

1

, ey RA
'3 an ww

21:10:

-
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Dynamic Mapping - Animation

21
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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
Seript ICompare WSE ﬂ _Lﬁl ﬂ

= 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'

TerrainsgmTerrain', 'TerrainWithChannel'

' #VARIABLES: 9
' '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

22




Water Surface Comparison
WSE_Mesh200ft - WSE_Mesh50ft

e ¥ £y 5

4 0.000
# -0.100
-0.200
-1.000




Const GREEN as Single =0
M Const YELLOW as Single =1
Const RED as Single = 2

if d = NoData OrElse v = NoData Then
Output = NoData

Hazard Evaluation e

d=d*0.3048
*0.3048
" Evaluation of eary exts for bounds
" 4 . r fd>1.2Then
4 ' Extreme Hazard upper Depth bound
Output = RED
Bself v > 3.0 Then
" Extreme Hazard upper Velocity bound
Output = RED
Blseff d < 0.2 Then
J " Safe/lower bound
Output =GREEN
i J Elsef v < 0.5 Then
- ' Safelower bound
Output = GREEN
Else
' Evaluate potential hazard
fd*v<=0.6 Then
- Output = GREEN
Elseff d “ v <= 1.2 Then
Output = YELLOW
Else
Output = RED
End




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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Results Visualization

Max

" E " =
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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

30



Horizontal vs Sloping Surface
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Horizontal vs Sloping Surface

Water Surface Elevation on ‘chokepoint crosses’

Water Surface Elevation on ‘chokepoint crosses”

| 1s "Max’

Profile

Walue [meters]

150 200 250 300 350 400

Station [meters]

450 550

600




Surface Errors




Precip Mode

Horizontal
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Depth Results

* Hydraulic connectivity from mesh

_dZJ.ﬁ.NITHmlIM:dﬂ:ﬂD '
4 "
/ ! P
g / o ! —
q‘l T
I
R |
= "l
|
L i : 4
b - T) J
7 f t 1 % ™
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Results Query

e 2D Flow Area query

w-[C]2D 25f Grid 10 sec T ~ o
-] 20 100ft grid
=-[W] 2D 200ft Grid 15sec T
EI-- Geometry
|:| Rivers
[ Storage Areas
20 Flow Lreas —_— .
~[¥] Depth (Max) - | o 7, -
[T Velocity (Max) -
[T WSE (Max) E All Enabled Results
-] &rrival Time (hrs) Tirne Series Plots * .
- |Map Layers
&[] Terrains i Mesh: 2DAowArea (2D 200 Grid 15sec T)
é----".*ﬁth[:hannel [hillshade] - Find L4
P Tirne 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 ’ : :
? . - = | S
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2D Flow Area Queries

* Hydraulic Properties

Cell: Volume - Elevation

Face: Area - Elevation

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

Face: Profile

* 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

-1
W
=]

a2l RASMapper Plot

— Cell: 129

00:00

Time (1/2/1900)

Water Surface

-

02Jan1300 00:00...

937489

02Jan1500 D0:05...

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...

937489
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Results Query

Depth
12 | — 2D 2001t Grid 15 secT_|
L] L] L { i
* TimeS |
Ime Series ¥
% RAS Mapper o8
| File Tooks Help s
SD.S ]
hb@QAxHe2»m BENS (ax]lm
H 2 e 3 T 0.4
|:| Muncie Geometry - 2D 25 ft g - 1
= Muncie Geometry - 20 mixed 02
El" Resulis 4
| El--2D 25ft Grid 10sec T - 0-L; : : . : | ‘
El.. Genrnetw .| 00:00 04:00 08:00 Tme :]2;3’?1900) 16:00 20:00 00:00
|
~[¥] Depth (Ma TN
| -] Velacity (Max) E All Enabled Results
- FIwsE e ||, [ Time Series Plots [ ben ]
=[] 2D 100f grid = = =
-] Geometry i I::L WithChannel Hevation: 944 54 feet
-] Depth (02JANT300 21:10: - Velocity [Mo enabled maps]
| -] Welocity (02JANT300 21:1 _ g
i rans AL4nAn A4 40 A y ¥
I BN i | r j ’ -:ﬂ ‘-
Breach Location - ¢ .= i
Flow Split - o gy -
l [ﬂ H re ' fr— J
Messages Views IPr{:ﬁIe Line:sl L [ - }. -
[ | bl - z & s
[ — T — =
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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

o Velocity Map Parameters

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

Static Arows

@ Regular Interval

Particle Tracing
Speed: U [+-]

Diensity: [ctrl +-]

Lifetime:

U
Width: rJ
U
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Profile Lines

.RAS Mapper = O X
File Tools Help

Selected Layer: Profile Lines hbh@AQAxerum BERMS v w4 2r -
= [v] Features s

© L[] Profile Lines S . ofile Lines’
=[] Geometries % .3
. @[] Initial Geometry : fl
i @ [1250 ft Geometry ; ‘ L

i [@-[]250 ft Geometry - Breaklines o .

@-[]250#t- W sec A Y
El- [#] 250f 30sec Breakline :: T
B[] Geometry £
i~ [] Depth (02JAN1999 20:00:00)
- [] Velocity (02JAN1599 20:00-00) >
-~ [l WSE (Max) w1 -
i [] Courant (02JAN1999 20:00:00) ) = E
= [v] Map Layers =
- [[] Google Hybrid N
- [] breakline s
- [] AreGIS World Imagery 3
" [[] Google Satellite
= [v] Temains
L@ Terrzin [hillshade] T

Water Surface Elevation on “Line: XS Profile’
‘ — 250t 30sec Breakline 'May/ |
— Terrain Profile

XS Profile 580

RiverCL | . 4
Line: XS Profile

[  Copy Selected Feature Ctrl+C

[ Piotprofile V| Temin

k& Plot Time Series 3 | WSE N

Velocity ngainlfiTemsin ]

M | Views | Profile Lines Active Features| T‘_ &

g

Value [feet]

| AN EEEE

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Station [feet]

w
w
o




Profile Line - Comparison

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

e Choose Plot Time Series or Plot Profile

=l [v| Features A
- [v] Profile Lines ———

- [v] Geomelnes

=- [v] Results

. @[] 500ft-1min ,—|
@[] 500k - 10min e e
: [@-[] 500ft - 30 sec Water Surface Elevation on 'Breach Location’
- =V 250 ft- 30 sec
- @[] Geometry

— Simplified Breach Param "Max'

E Selpth QO?:HAN,T 399 20:00:00) - = 2D more Breach "Max!
> ocrly (Fex) = 1 = "Terrain’' Profile

- FIWSE (Max) mma 18

- [ [v] 250ft 20sec Breakline
-[[] Geometry

-] Depth (02JAN1998 20:00:00)
-~ [] Velocity (02JAN1999 20:00:00)
- [¥] WSE (Max) -

.- [[] Courant (02JAN1999 20:00:00)

Value [meters]

[¥]

m FA A e B e

XS Profile Line: RiverCL
[  CopySelected Feature Cirl+C
% Plot Profile b | Temsin
A, Plot Time Series » | WSE 500 _ 1000 1500
Station [meters]

Velocit;r against Terrain 43




Profile Lines - Comparison

Arrival Time profile’

= Dam Breach
4 — LOower Mann n
10

ET 4
=
[=]
=y 4
@
=
o -
- 5

| /‘f_'_/_‘_";_,_-“

D — 1 ! !
T T | T T T T | T T

I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T
0 10000 20000 30000 40000 50000 60000 10000 80000 90000 100000 110000
Station [feet]
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Profile

Lines - Animating

Water Surface Elevation on "Centerline’

o

bt |

L]
|

Walue [meters]

160+

150

! EUTest5 Full 1s '010CT2013 00:00:00°
— 'Terrain50" Profile

8000 10000
Station [meters]

12000 14000 16000
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rofile Lines + Spatial Results

Value [feet]

Water Surface Elevationon 'Profile’

&2 500Yr Dam Break"02SEP2020 10:40:00"
— 'Terrain' Profile |

60000 100000 120000
Station [feet]
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Profile Lines - Animating

Plot | Table

Water Surface Elevation on “singleCross’

« LCL_16_TopOfLevee Fail '03FEB2099 01:30:00°

— 'MeshekDEM_MNED10m_mosaic' Profile

Value [feet]

Station [feef]
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