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Overview

e 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

RAS Mapper
File Project Tools Help

Selected Layer: Depth

View Tools
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Right Split
Cross Section

Profile Lines

e User-defined/editable features
-

. i.[v] Profile Lines
£ [v] Geomelries
. @[] Simple Geometry
&[] 250t
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@[] Event Conditions
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. i~[] CompareCellSize
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Active Features

E RAS Mapper

File Project Tools Help

Selected Layer: Cross Sections O @RQA e ENSN | _J _I L
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i “[] Depth (Max) &
B[] Grid 200ft

_/--
i
*
#

(

-[] Event Conditions F g

El- [v] Grid 400ft
-[v] Geometry _
&[] Depth (02JAN1500 05:40:00) o % {
i [ ER ] - A s AR IAAAR M e am A 0, -\
5081.19 A N
8757 405
8434 332 - -
8110.505 Cross Sections: 8434 332 (Grid 50ft) (Results)
7864.487 [l  Copy Selected Feature Ctri+C
7490.833
7158.503 %  Plot Terrain Profile
6868.344 5 ————
6626553 ave as Profile Line
ggggggﬁ BE  View Points
5688.906 \ Results Profile Plot R ‘ [ owse |
Messagesj Views ! Profile Lines Active Feaua& I& Results Time Series » Velocity g
(408602.96, 1803059.32 1 pixel =8.14 ft) | Depth




Watch Layer Values
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o= Layer Properties

Edit Map Parameters
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|68 Add Watch to Layer Values,

gl MM Lo,
+ X cf
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Web Imager

GDALWMS

rl 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 Temrain Base
ArcGIS World Topo Map
Bing Satellite

Google Hybrid
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Plot Options

e Terrai

N

E Terrain - Layer Properties

Visualization and Information | Source Fies |

~Vector
Point: | Line:

I Fill: |

I

‘Addtional Options

23754

14847
1299.6

1133.0
9542
7445
527.0

[~ Piot Contours Interval:

W PloiSidacel  [Sreched 7] Eat |

™ Update per Screen

17119 Transparency

m Color:  —— I

[V Plot Hillshade  Z Factor: [3 - Edit

["] 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

] Plot LevelD stitch TIN edges

["] Remave 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
["1 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
e Animation of results without waiting

EI Unsteady Flow

|:| Geometry
E----Dlnundatiﬂn Boundary (Max Value 0) &
- [7] Depth (Max) [

. [¥] Velocity (03JAN2005 16:00:00)
- [@]wSE (020aN2005 17.00:000 [
|:| OV iMax)

-] Arrival Time (frs) B 3

e Stored Maps — results written to file

K =There was a problem reading data




Results Mapping

Map Type | Profile/Parameter | Mode

‘ Results Map Parameters X
—Map Type - —Parameters < —Map Output Mode
- Hydraulics A Start Time at 02JAN1500 00:00:00 Generated for Current View (in memory)

- Water Surface Elevation (& Start of simulation ¢ Raster (with Associated Terrain)
- Velocity s : : Dot Cast =
.. low (1D Only) Offset from start of simulation " Point Festure Layer | HJ
- tnundation Boundary [ d[ h[ ™ | Storedsavedtodisk) e
- Depth CE ; -00- € Raster based on Termair emainVithChann !
|- Courart (¥ F ) Fixed dateftime (08JUL1985 17:00:00) P =
 Courant (Residence Time. 2D Only) | | SR TNAE oy | il
L Froude " Polygon Boundary at Value: o
- Shear Stress |
- Depth * Velocity ~Unsteady Profile -
- Depth * Velocty "2 & Hows _ Map Type | Layer Name
- Energy (Depth) Anival Time
o
- Recession
-.. Duration v

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

Map Mode: Map results are generated on+thefly for the cument view. I Add Map I Close I

A

Default maps: Depth, Water Surface Elevation, 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
e 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

__ O @R K e ENS (Max](Mn] oy e o
E-¥]Results - :

: i 2110
=¥ 20 25f Grid 10sec T
&[] Geometry
[] Depth (02JaN1500 21:10:00]_ LTI
-] Velocity (Max)
- [T]WSE (Max)

=¥ 20 1004t grid
&[] Geometry
-[¥] Depth (02JAN1900 21:10:00]_ I
- [ Velocity (02JAN1300 21:10:0 0 — n
- [#]WSE (02JAN1300 21:10:00) [ R
-] Arrival Time (hrs) &
=-[#]20 200ft Grid 15sec T _
&[] Geometry a
-[&] Depth (02JAN1900 21:10:00] T TR -
-] Vel ocity (Max) i - =
[T WSE [Max)
#-[¥|Map Layers
EI--Terr:irﬂ ¥

m
5
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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

Seript ICompare WSE j o

ol 2|

Layers Raster Layers Terrains
ﬂ WSE1 = 200f | WSE | | Dynamic ﬂ v| Terrain
WSE2 = 2D 50ft Grid | WSE | | Dynamic v| TerrainWithChannel

X
e A
E

Calculation
Check Code |  View Full Code |

Language: |\isual Basic v I

' Requirements: Water surfaces, 'WSE1l' and 'WSE2'
i TerrainsgmTerrain', 'TerrainWithChannel’
' #VARIABLES: 9

' 'WSE1l' is the cell va

' '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

'WSE2' is the cell value from 'WSE2 = 2D 5@ft Grid | elevation |

' Compare WSE Example: compares Water Surface Elevations from two Plans

rom 'WSE1l = 28@ft | elevation | -1 | Dynamic’

-1 | Dynamic®

Folder: |s\q[heccta\Domments\HEC Data\HEC-RAS‘\Example Projects'\2D Unsteady Flow i-hvdrauics\l'u!mcie\(?alcdatedg __;l

Name: lConmareWSE e

e Create Layer | Close |
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Stored Maps

View Result Maps for: | JNEETREEEN

Results and Maps Store Status
[ 20 25 Grid 10sec T Add New Map
Depth (03JAN1900 00:00:00) N/A
Velocity (Max) NIA
WSE (Max) N/A
20 1001 g
Depth (02JAN1900 21:10:00) N/A
Velocity (02JAN1900 21:10:00) NIA
WSE (02JAN1300 21:10:00) N/A [ EdtMap |
Arrival Time (hrs) & Map files are out of date Edit Map
2D 200ft Grid 15 sec T Add New Map
Depth (02JAN1900 21:10:00) NiA Edit Map
| Velocity (Max) NIA
WSE (Max) N/A
| Artival Time (2t hes) @ Map not created
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Stored Maps

EI [¥]20 1004t grid

{ | Geometry

-] Depth (02J AN1S00 21:10:00)
[T elocity (02JANT500 21:10:00)
- [C]\WSE (02J4M1300 21:10:00)

* Map status message on cursor _ EEEEeu —

tool ti 5] Geomety
p -] Depth (02JANT300 21:10:00)
-] elocity (Max)
- [C]WSE (Max)
.A.f:f:rvaf ?.'rmeféﬁ’i‘.-‘r.fs} = [ |

EI .2D 100ft grld

C ] Geometry

-] Depth (02JAN1300 21:10:00)
[ Velocity (02JANTS00 21:10:00)

Right-click options: Do _

én--zn 200ft Grid 15 s¢ Layer Properties ...

* Edit Map Parameters o ClGemety | Eatiap oot

[ Veelogity (Max) Compute/Update Stored Map
~CIWSE (Max) foom to Layer

.Aw'vaf Time (2 | |
EI [7]2D 100t grid
-] Geometry
. +[C] Depth (02JAN1S00 21:10:00)
- [ Velocity (02JAN1S00 21:10:00)

o COInpUte Map Dx~f5E[D2JHN1BD[::211DDDJ

: 1 . Il N
EI lzn 200ft Grid 15 s4 Layer Properties ...
#-[C] Geometry Edit Map Parameters
[7] Depth (02JAN1
[ Welocity (Max)
~[CIWISE (Max) Zoom to Layer 23
[ Amival Time (3

Compute/Update Stored Map




esults Layer Properties

- |- A e - r
sala o o s .
i 7 =% 2 “ = —

sl arrival time - Layer Propel

| lfs| | Visualization and Information

Muncie Geometry - 2D 25 ft grids
Muncie Geometry - 20 mixed Cell size

Results
i Wector Addtional Options
Point: Line: o Select Surface Fill
) X Surface Symbol Settings
Label Features with Attribute Columni(s)
Color Ramp:  [iEmIm=1 . - .
Surface Keep user values with color ramp change — 4
[] Plot Surface Discrete - [ Edt ] e
Surface Symbol
= Max . Max: 16.00  Interval Type: | Linear hd |
ransparency
180 Min: 0.00 No. Values: 6 Create
12.0
Depth (02JAN1500 21:10:00) 80 Value Color Red Green Blue
‘elocity (02JAN1900 21:10:00) (0-255)  (0-255)  (0-255)
WSE (02JANT300 21:10:00) 40 5 . .
rival Time (hrs) " | 20 205 @ 92
=-[¥]20 200ft Grid 15sec T 0.0
Geometry . 255 165 1]
Depth. (02JAN1300 21:10:00) L4 Plot Contours Interval: 5 - 255 255 o
‘elocity (Max) 28
WISE (Max) Plot Hillshade  Z Factor: Edit
[#] Arrival Time (hrs) -:. U |:| I—I
[ |Map Layers z
Creating Post Process completed [65 ms] ’ | oo T3
Stored map "Arrival Time (hrs)’ created. - ;
Stored map "Arrival Time (2ft hrs)' created. r - 4
M !\.ﬁewsIPrDﬁIe Liml 4' = = . P
2 3 ; -
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Results Visualization
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Results Query

* Time Series

Eroupe .

File  Tools Help

2

[ Muncie Geometry - 20
E-[¥] Results

=-[#]2D 25f Grid 10sec T
EI Geometry

|:| Rivers

- Welocity (Max)

=-[¥] 2D 100ft grid
-7 Geometry
-] Depth (02JAN1300

| mn

- [7]Depth (M
- WSE (Max) I

-] Velocity (02JANT300 21:1 _

Tl ST L AR O 0

-

mixed

m

21104

k

Breach Location
Flow Split

+|

B

Messages Views IPrDﬁ le Linesl
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L)

b @Q = i &

All Enabled Results

M A (M [

Depth
] — 2D 25t Grid 10 s |
12 — 2D 200ft Grid 15 secT ||
1
_08
T A
£
=
B
& 0.6 ]
0.4+
0.2+
o 0y T T T T T T
00:00 04:00 08:00 12:00 16:00 20:00 00:00
Time (1,/2/1900)

| Time Series Plots

WithChannel Hevation: 944 54 feet
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Velocity Results

E™ RAS Mapper

File Tools Help

Selected Layer: Velocity

&@0@::::+-Eﬂ6|@‘ | -

{7 Single 2D
7120 Levee Struc
=[] SA-2D Det Breh
EI Geometry
i..[C] Rivers

; [T Storage Areas
712D Flow Lreas

-[] Depth (03JAN1999 02:55:00)

- [C]\WSE (03JAN1993 03:20:00)

-] Inundation Boundary (Max Value_0) &
- |Map Layers

=¥ Terrains

- [ 02+ 195s 14200

L[] Terrain [hillshade] —_

Messages | \Views iF'rDﬁIe Line.sj

03JANT999 14:30:00

’
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Velocity Arrows

o2 Velocity Map Parameters

Static Amows
@ Regular Interval 999 14:30:00

Particle Tracing

Speed: U [+-]

Density: U [etrl +-]
‘wfidth: U
Lifetime: U
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Velocity Tracing

-

o Velocity Map Parameters lﬂ

Static Arows 4:30:00

@ Regular Interval

Particle Tracing
Speed: U [+-]

Density: [etr] +-]

Lifetime:

U
Width: U
U
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Profile Lines

) [] 250ft 30sec Ereakline
E- ] Geometry
- [[] Depth (02JAN1939 20:00:00)
- [ Velocity (02JAN1889 20:00-00) o
-~ [ WSE (Max)
- [] Courant (02JAN1939 20:00:00)
= [¥] Map Layers
[ Google Hybrid
- [] breakline
o [] ArcGIS World Imagery
L[] Google Satellite
=) [¥] Terrains
E Terrain

[hillshade]

XS Profile

RiverCL |
Line: XS Profile
(7  Copy Selected Feature Ctrl+C

(£ Piot Profile

Plot Time Series v
'S |

M | Views | Profile Lines Active Features|

Terrain

] [ Velocity ngain.i;ﬁ Terrain é
- f

Value [feet]

.RASMapper O X
File Tools Help
Selected Layer: Profile Lines hb@@Q e ERS v vin|4 E = =

— 250ft 30sec Breallline 'Mayf

— Terrain Profile

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

=l- [v] Features
- [] Profile Lines
- [v] Geomelnes
() [¥] Results
- @[] 500-1min
. @[] 500f - 10min
. @[] 500% - 30 sec
. -] 250 ft- 30 sec
| @[] Geometry
i L.[] Depth (02JAN1999 20:00:00)
i [] Velocity (Max)
- L[] WSE (Max)
. [B-[#] 2501t 30sec Breakline
' &[] Geometry
i [] Depth (02JAN1999 20:00:00)
i [] Velocity (02JAN1999 20:00:00)
i [@] WSE (Max)
... [7] Courant (02JAN1353 20:00:00)

Lea i I T DY R

XS Profile Line: RiverCL
[}  Copy Selected Feature Ctrl+C

o w3

"~

Plet | Table

Water Surface Elevationon 'Breach Location’

=
=)

Value [meters]

= =
Y (=]
P T [N TN TR T TR NN S O TR A |

% Plot Profile

» | Terrain

IA.  Plot Time Series

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

v wsE

Velocity against Terrain

500 1000 1500
Station [meters]
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Profile Lines - Comparison

Arrival Time profile’

= Dam Breach
4 — Lower Mann n

10
Ef _
=
[=]
L _
@
=
S 5-

o ﬂ

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’

[

)

=
1

Value [meters]

160

150

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

8000 10000
Station [meters]
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rofile Lines + 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 - Animating

Value [feet]

Plat | Table

Water Surface Elevation on "singleCross’

« LCL_16_TopOfLevee_Fail '03FEB2099 01:30:00

— "MeshekDEM_MNED10m_mosaic’ Profile

Station [feef]
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Profile Lines — Velocity

Plot | Table

Velocity against Terrain (colors) on ‘choke’

1 — EUTest5 Full 15 '010CT2013 00:00:
b -t % IR N R A S A T 0 S N O S N A N e S == Terains0 Profile——————— A

1B1 — - e e e e

Walue [meters]

158_.. ’ S . _—

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

Wessages | Views  Profile Lines|

3
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Velocity Trace Animation
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Questions?

US Army Corps
of Engineers «




