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Overview

Terrain Modifications
Elevation Update Tool
Watch Layer List
RASter Calculator

3D KML Export
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Terrain

= Development of a good 1D or 2D river hydraulics model
starts with a terrain model representative of the ground
surface elevations. Often we don’t have that ...

.




Terrain Modification

= Terrain Replacement Using RAS Cross Sections

. Vector Overrides to Terrain Layer
» Simple Shapes (Piers)
» Circle, Rectangle, Ellipse

» Line (Channel, Roads, Levees)
» Polygon (Areas, Buildings)

» Use existing Editing Tools!

®
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Vector Modifications

= Multiple Vector additions with a Terrain Layer

= Modifications are used for visualization and for all
computations.

= Re-use Vector Features in other Layers

=) [¥] Temains
- [¥] baseTerrain.Levee | -‘
. B[] Modifications
' -|v] Levee —
- [¥] Channel ——

. - [¥] Piers :
&[] BridgeMerged
#-[] Levee
B-[] Terrain

. ] Modifications
@[] Terrain.Terrain
- ] BridgewBanks
B1- [] BridgeRemoval3
&[] LeveeByXS

— — - -
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Step 1: Clone the Terrain!

= Virtual copy of the Terrain
= No duplication of large dataset
» Vector additions stored in a separate file

L L rrep sa s

i [] Google Satellite " \ ‘

[ testfilter ; »
Pk -[[] mannn ]
=- [v] Terrains

i [] Terrain r

L. [¢] WithC hanny | .

E Image Display Properties
& Zoom to Layer

60 Add Watch to Layer Values

Remove Layer
Move Layer

¥ Export Layer

| Clone Terrain (Virtual)
Add New Modification Layer

Messages Pl Create Contour Bands (NOT IMPLEMENTED, DEBUG)

®
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Vector Modifications

E RAS Mapper

File Tools Help

Selected Layer: baseTerrain Example

#-["] Features

#-[7] Geometnies

- ["] Event Conditions

-] Resulis

&[] Map Layers

=[] Terrains
i [v] baseT errain.Example
- [] Terrain .
“["] baseTerrain

S Image display

Remove Layer

Move Layer

l«

Export Layer

Rename Terrai

& Zoom to Layer

Open Containing Folder

Clone Terrain (Virtual)

MO @AQAx N e>um ER AN Ve vin] < Vo e

sy

properties ...

n

Add New Modification Layer b |

Shapes

Create Contour Bands (NOT IMPLEMENTED, DEBUG)

Lines High Ground

Messages | \iiews | Profile Lines | Active Features |

»

Polygons Channel




Vector Modifications

» Simple Shapes
» Circle/Ellipse
» Square/Rectangle

= |Lines
» High Ground/Levee
» Channel

= Polygons
» Free Hand
» Rectangle

Replace Terrain Value

Higher of Terrain / User Value
Lower of Terrain / User Value
Replace NoData Values

Add Value to Terrain

®
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Shapes - Piers

E RAS Mapper — | *

File Tools Help
Selected Layer: Piers L: {"}.@35 ‘u ('"B’M 'ﬁuﬁq'ﬁ% | |ﬂ J" -
e ISR Eatng et
#-[[] Geometries —

- [_] Event Condiions
[ Results
®-[_IMapLayers E|lipse Editor
= [v] Terrains

~["] baseTerrai ) .
i--[] baseTerrai

B[ TerrainPie  Name (Optional):

1 [¥] Modific

i @] Pi

\ | = Tools ~| 2

Modification Type: EI
Elevation: IF
Major Radius: |5'D7
Minor Radius: Ir

Rotation Angle (Degrees): ID

Messages | \iiews | Profile Lines | Active Features |

(406355.85, 1804969.02 1 pixel = 1.25 feet)




Lines — High Ground

E RAS Mapper

File Tools Help

Selected Layer: Levee

#- ] Features
&[] Geomeinies
-] Event Conditions
- ["] Resulis
@[] Map Layers
= [¥] Temains
«[] baseTerrain.Example
- [] Terrain
«[] baseTerrain
- [¥] Terrain.Piers
- [¥] Modifications
- [¥] Piers
&[] Levee

LO@QA XN e BNMNON | _tin | < 2y -

\ | &= Tools ~

Messages | Views | Profile Lines | Active Features |




Lines — High Ground

B¥ Ground Line Editor >
Name (Optional):  [Levee 1 Plot |
Modification Type: | Higher (Temain/User) Value v | XS View
Top Width: |4D . | | . |
. . - - - —_— rain.Piers'Elevations |

Let Side Slope (HV): [2 £ 940 / S N S __M kil

. . = - ]
Right Side Slope (H:V): IZ g " [ ! |
Lateral Extent Limits: [0 @] ' | ' .

Snapping Tolerance: IZD 0 20 40 60 80 100
Station [feet]

Polyline Length: 1161.64 (ft)

Profile Plot

—_— #.Blers' Elevations
— Groundline Pro

Bl 1804457 5113483,

~ 2|407251.73357862... | 1804628 6909041...
3| 407065.73598900... | 1804762376717
4| 4068599491302 | 1804846 65682952
5
6
7

Elevation [feet]

406722 .80293314... | 1804887.3438022...
406469.962453758 | 1804959.9991106...
406379.86987728... |1804983.2488093...

Station [feet]

0K Cancel |,




Lines — Elevation Control Points

. RAS Mapper = O X

File Tools Help

Selected Layer: Control Points hdH@9aQx e ENHGN, |_|J e~
gggm_ UIE] 9 ¢ |\ |&Toos - ? I Editing ‘Control Points'
. [] Resuls

- [ Map Layers
E- [¥] Temains

i~ [[] baseTerrain
B [¥] Terrain. Piers
£l [¥] Modifications
- [ Piers
& ] Levee
- [¥] Control Point’ ®

Elevation Needed

Enter the elevation for this elevation point

1941 /

Cancel |

oK |
Messages | Views | Profile Lines | Active Features | _ ]
P J
(406823.17, 1804841.66 1 pixel = 2.12 feet) : P




Lines — Elevation Control Points

u Ground Line Editor

Name (Optional):  [Levee 1 Pt |
Modification Type: | Higher (Temain/User) Value v XS View
Top Width: [0 ] ﬁ ﬁ
: o Ii - — ain.Piers' Elevations
= - =] - {
Right Side Slope (H:V): |2 E i |
Lateral Extent Limits: |50 @ ]

Snapping Tolerance: |20 0 20 40 60 80 100
Station [feef]

Polyline Length: 1161.64 (ft
Station-Elevation | .Y Data |

Profile Plot
Station | Blevation | — ‘Terrain.Piers!Elevations

—\Groundline Profile

10

943 _
2|14351341941785... | 944 k-

3| 269.12608846422... 944 5

=

> 4/400 S
kT

5| 800 0

6 |823.32691655262...
7/970.59058152351... | 941
8| 1161.6400146484...

Station [feef]

OK Cancel

o




Polygons

E RAS Mapper — O Y

File Tools Help

Selected Layer: Control Points Nh@AxrLerru EMON | | <] A s

#- [] Feahwes L,.‘ 9

#-["] Geomeines
-] Event Conditions
- ["] Resulis
&[] Map Layers
= [v] Terrains
-] baseTerrain Example
- [] Terrain
- [[] baseTerrain
B[] Terrain Piers e A
B [¥] Modifications
" [l Pirs —
E| Levee _—
. i.|v] Control Points

£} [ BigBoxStorePad E

- [v] Control Pomniz

v | = Tools ~

Building Pad

Messages | Views | Profile Lines | Active Features |




XS Elevation Update

Update of Cross Sections using Elevation Point
Data.

Allows for merging of bathymetric survey data
and LIDAR data collection.

Important for mobile bed river systems.

Easy method for combining point data without
requiring use of GIS.

®
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Elevation Update

RAS Mapper

File Tools Help

Selected Layer: Cross Sections T.@ kﬂ_“)

e L) - —
.Q AR e u (- b AT

- [] Updated Bathymetry

-[v] ElevTestl

-I:I Rivers
&[] Crosgo—= -
i [] Storag o=: Layer Properties
=-[]2DFig B Open Attribute Table
i~ [JPe
- []Cd @ Stop Editing
Dg‘{; Update 3
EISEIUC: BH Adjust River Stations
EI Manni Generate Layers »
#-[]Bound _
“[]Errors| '@ Zoom to Layer
~[[] Event Condit Move Layer »
- [[] Resulis
= [v] Map Layers | X  Export Layer »
-] ArcGIS Wi Open Containing Folder
- ] ElevPt
- E:sitlng [ Copy All Features
= [¥] Temains
- [ Terrain T W

Messages | Views | Profile Lines | Active Fe ¢ | »]

\v | &= Tools ~

All XS Attributes Below (116 of 116)

River Stations
Bank Stations
Reach Lengths

Elevation Profiles from Terrain

Elevation Profiles from Points

+ ¢ KI< &<

Set Manning's n (DEBUG)
Extract Manning's n (DEBUG)

W Gwy Ve vin <]

? Editing: 'Cross Sections'

122992.8
129902 8
129126
128585.5

JI‘&-




Elevation Update Editor

E Cross Section Update by Elevation Points = O
Elevation Point Layer: |E|evP‘ls ;l Update Cross Sections: |G'\mnal Only L]
—Selected Area Edits
D o 4 x| w & J
. Resch | RS Sevr! | Ports | Update (1| Pot | Table |

Profile Plot

Sacramento Main 129992 8
Sacramento |Man  |1299028 [100 135
Sacramento Main 129126 100 88
Sacramento  |Main  |1285855 (100 |92

— XS 129992.8

v
2 v
3 v
4 v @® Bank Points
5|Sacramento | Main 1272527 100 122 v 1 — Using Elevation Points
6|Sacramento |Main 1259315 (100 114 v 30 - | '
7|Sacramenta | Main 124679.7 | 100 104 v N
8| Sacramento | Main 1223727 (100 |15 v £ ]
9|Sacramento | Main 1220445 (100 |106 v g |
10 Sacramento | Man 1207281 (100 (18 | W 5. |
11| Sacramento | Main 1194045 (100  |107 v |
12| Sacramento  |Man  |1181047 |100 |23 v l
13| Sacamento | Main 1167502 (100 121 | W 1
14| Sacramento | Main 1156614 (100 (118 | W :
o re—— e 1130707 (100 | 143 v 10 -
16| Sacramento | Main 1119931 100 (108 | M L EE s S S S B B S A A B
17| Sacramento | Main 1106818 (100 133 v 0 200 _ 1000 1500
. Station [feet]
18| Sacramento | Main 1093791 100  |119 ¥ B~
I" Zoom to Selected XS Export Points Used

Update Cross Sections




Elevation Update Editor

E Cross Section Update by Elevation Points = O
Elevation Point Layer: IEIev Pis L! Update Cross Sections: | Channel Only LI
Selected Area Edits
) o P O |
. River Reach RS ?;Vmﬂ‘ HPoints . Update : Plot |Table |
1|Sacramento | Main 1299928 |100 187 v Profile Plot
b 2|sacramento |Man 1293028 = ” ]
3| Sacramento | Main 129126 (100 |88 Vv ] ations
IM ) : 1 3 v 4 — XS 120902.8
- .Swame"to jr L 285855 1 % .92 =30 @ Bank Points
5| Sacramento | Main 1272527 100y 122 v & — Using Elevation Points
6|Sacramento | Main 1259315 [100 (114 ~ 5 -
7|Sacramento  |Man 1246797 100  |104 v 3.0
8| Sacramento | Man 1233727 [100  |125 V 9
9|Sacramento | Main 1220445 |100 106 v E
10 Sacramento | Main 120725.1 (100 119 v 10
11| Sacramento Main 1194045 |100 107 v T L I
i i 0 500 1000 1500
12| Sacramento | Main 118104.7 | 100 236 v Station [feet]
11! Sarraments Main 1167502 100 121 vl

¥ Zoom to Selected XS

Update Cross Sections

18

Editing: *Cross Sections' ’
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Results Analysis

f— 2D 200t Grid 15 sec T
2D 25ft Grid 10s5ecT

I T T
an1900 02)an1900 0800 02)an1900 1600 03Jan1800
Time (1,/2/1900)




Layer Watch List

Depth (2D 200k Grd 15 sec T) D200
Depth (2D 100f grid) D100
WSE (2D 200t Grid 15 sec T) W200
WSE (2D 100k grid) 'W100




RASter Calculator

The RASter Calculator is intended to allow users
to perform mathematical and logical operations
on HEC-RAS spatial results.

User-defined variables are used in scripts to
evaluate raster data.

Variables defined by
» Plan, Map Type, Animation Behavior, Profile

Scripts can be saved/loaded

®
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RASter Calculator

Scripts
Save/lLoad

Variable Definition
(Layers)

Code

E RASter Calculator

X
Seript |User Defined ﬂ J ﬁ ll

Layers — | User Defined Terrains
+ e : Terrain
J E:S::d Velocty WithChannel
x|
o
Calculation

View Full Code Language J\fisual Basic L]

Add a Layer from above
Raster Output
Folder: |C:\Temp\Muncie New\RASMode!\2D 200ft Grid 15 sec T\User Defined Maps r=;
Name: |Outpu‘[
Create Layer I Close |




RASter Calculator

Li RASter Calculator

Seipr [ ~ |

Layers

ol § 2

Terrains

* Predefined Scripts ||+ a@esmmme

» Compare WSE o
> Depth*vek)C]ty Calculation

» Hazard

x|
o

View Full Code

Terrain
| WithChannel

Language: i\.‘isu al Basic

=

' ®VARIABLES:

Qutput = NoData
Else

Output = WSE1l - WSE2
End IFf

<

Raster Output

If WSE1 = NoData AndAlso WSE2 = NoData Then
' The grid cell is not wet for either plan

' Compare the Water Surface Elevations

' One plan may have a wet cell, while the other does not.
If WSE1l = NoData Then WSE1l = WithChannel

If WSE2 = NoData Then WSE2 = WithChannel

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

Reguirements: Water surfaces, 'WSE1l'
Terrains, 'WithChannel',

and "WSE2'
'WithChannel'

* 'WSE1' is the cell value from 'WSE1l = 2D 200ft Grid 15 sec T | elevat
'WSE2' is the cell value from 'WSE2 =
' ‘'WithChannel®' is the cell value from ‘WithChannel®
'WithChannel' is the cell value from 'WithChannel®’

2D 25ft Grid 1@ sec T | elevati

Name: 1C0mpamUVSE

Folder: ]C:‘\Ternp‘\Muncie New'RASModel"2D 200ft Grid 15 sec T\User Defined Maps

Create Layer ‘

Clese |




Water Surface Elevation Comparison

* | evee Breach WSE: WSE_ Mesh200ft - WSE_Mesh25ft

E J/

r"
3 -+ f.—/
g -

e




Velocity Comparison Example

E RASter Calculator

X
Script ]User Defined ;] ﬂ ﬂ ﬂ

Layers Terrains
1 = Ad d a Laye r 1 — V1 = 2D 200f Grid 15 sec T | Velocity | | Dynamic Terrain
WithChannel
x|
|
E Create Raster Layer Definition pt
Plan Map Type Animation Behavior Profile 5
Definition: (2D 25t Grid 10sec T | |Velocity ~| |Dynamic ~| | ~|
|
V2 =2D 25ft Grid 10 sec T | Veloaity | | Dynamic
Name: [V2 Add Varizble | Close |
TOTPUT NOTOTE /’///
Else
Output = V1
End IF
2. Add Layer 2
< >
Raster Output
Folder: |C:\Temp\Muncie New\RASModel\2D 200ft Grid 15 sec T\User Defined Maps ii
Name: 10utput
Create Layer ‘ Close |




Velocity Comparison Example

{&l RASter Calculator Pt
Seript IUser Defined LI éj ﬁ ﬂ
[ Layers Terrains

| [¥1=20 200 G 15 sec T Voot | [ Dynamic [ Termain

" #VARIABLES:

' 'W2' is the cell value from 'V2 = 2D 25ft Grid 1@ sec T | velocity |
" 'W1' is the cell value from 'V1 2D 208ft Grid 15 sec T | Velocity |-
'Output' is the desired output value.
"SEERS Write/Modify the code below! e
"***** |Use the View Code button to see the full/compiled code. *****%
I+ V1 = NoData AndAlso V2 = NoData Then
Output = NoData
Else
If V1 = NoData Then V1 = @
If V2 = NoData Then V2 = @
Output = V1 - V2
End If

Name: |Output

Create Layer Close |




Velocity Comparison Example

-RASMapper = O X
File Tools Help

Selected Layer: DeltaV/ Rb@AQAxNe>um ER4N Max | Min | «|| i P
i ] Feahwes Selected: 'DekaV" Max

[ [] Geometries

#-[[] Event Conditions

- [v] Results

| E1-[¥)2D 200 Grid 15sec T

- [[] Event Conditions

# [[] Geometry

-~ [] Depth (Max)

-- [] Velocity (02JAN 1300 00:00:00)
[ WSE (Max)

- [ D=V (02JAN1900 00:00:00)

- [[] Inundation Boundary (Max Value 0) &

Image Display Properties

Image Info ...

Edit Script (DEBUG)

AT ! "39 Layers Clone Calculated Layer (DEBUG)
i +[JGoogle o b
~[Jtestfilter| /&  Zoom to Layer

i “[Jmannn
#-[] Temains 60 Add Watch to Layer Values

Remove Layer

Move Layer »
(L Export Layer »
% Open Containing Folder Export current image to JPEG
Export Values to Point Shapefile (DEBUG)
Create Contour Polygon Bands (DEBUG)
Warp (DEBUG)
| Bponise

Export Raster Using Screen Extent

Export current image to TIF

Hﬂaﬂ_psl\ﬁews IProﬁIeLinesIAcIiveFeatu‘eleayer s
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8- Code Compiler Check

RASter Calculator

1 Imports Svstem | ing

The Code did NOT compile successfully!

Number of Errors Found: 3
Line 33: "If' must end with a matching "End If".

[ 1 Line 34: "No' is not declared. It may be inaccessible due to its protection level.
O e OI I Ipl er eC Line 34: End of statement expected.

e rts
1 rLs T n
" #VARIABLES:
' 'W2' is the cell value from 'V2 = 2D 25ft Grid 1@ sec T | velocity | ngle())) As Singl
" 'V1' is the cell value from 'V1 = 2D 28@ft Grid 15 sec T | Velocity |
" '"Output' is the desired output value. LAy
PEEEEE Write/Modify the code below! TEEE S ‘

'*¥**%* |Use the View Code button to see the full/compiled code, *****%

If V1 = NoData AndAlso V2 = NoData Then
Output = NoData

Else
If vVl = No Data Then V1 =@ T
If V2 = NoData Then V2 = @ o
ocity | -1 | Dyn
{)utput = V1 - V2 elocity | | Dyna
End If ssases

::::::

29 e e eeeeeeseseseeeeeee e essssseeeemesesseeee—e—————
28 If V1 = NoData AndAlso V2 = NoData Then

31 output = NoData

32 Else

33 If V1 = No Data Then vi1 = @

34 If V2 = NoData Then V2 = @

35 output = v1 - v2

36 End If

37

38 ' #ENDSCRIPT: [N




Scripting Help

» Use, Syntax, and Examples

o' RASter Calculator Help

Overview

If ... Then ... Else
Math Functions
Logical Operators
MNoData

Save, Load

Compare WSE Exampl
Hazard Example

Delta WSE Example

Il

o' RASter Calculator Help — O 4
Overview H L. A
- o' RASter Calculator Help —
*.= o/
Overnew R :
If .. Then ... Else Hazard Classification Example
Math Functions -0 " This is an example for computing the human hazard due to
) ' water Depth And velocity. Criteria are in m and m/s
Logical Operators If .. Then ... Else ' constants are used for readability to categorize the hazard.
Green = Low Hazard
NoData Math Functions vellow = Moderate Hazard
) Red = Extreme Hazard
Save. Load Logical Operators
ve " d Is the layer of water Depth.
NoData Is the layer of water Velocity.
\ & Const GREEN as Single = @
Compare WSE Exa| Save. Load Const YELLOW as Single = 1
Const RED as single = 2
Hazard Example
If d = NoData OreElse v = NoData Then
1
Delta WSE Exampll| Compare WSE Example output = NoData
Else
Hazard Example conversion to metric (assuming RAS run is in ft units)
d =d * 9.3048
Delta WSE Example * 9.3048

Evaluation of early exits for bounds
If d > 1.2 Then
Extreme Hazard upper Depth bound
output = RED
ElseIf v » 3.8 Then




Visualization in Google Earth

BUILDING STRONG




3D KML Export

3D KML Export

Filename: [Iel\2|3 200ft Grid 15 sec T\Inundation Boundary (Max Value_0) kmz i’

RAS Mapper

*
Fle Tools Help Inundation Polygon Options
. - Boundary Polygon Filter Tolerance (ft): | 1
;@R MM e ENA4n, | il _ _ s
5Tl Resds = Interior Polygon (Cell) Size (ff): | 40
El-[#] 2D 200t Grid 15 sec T | - ! .
T T[] Event Conditions . Number of Decimal Places: i |
[ Geometry ;
-~ [] Depth (02JAN1300 00:00:00) Google Earth Options
=[] Velocity (02JAN1300 00:00:00)
- [¥] WSE (Max) 1 Interior Polygon Values: |S|op|'ng WSE L_I
- [J DV (02JAN1300 00:00:00) ;
Inundation Boundary (A= te=t. SR \Water Surface Plotting Method: IDepihs Relative To Ground LI
©-[]20 25/ Grid 10secT  |a= LayerProperties

i [[] Event Conditions i
B Geometry = Op,m ¢ o I” Keep Intermediate Shapefile
b Depth (Max) Edit Map Parameters
- [] Velocity (02JAN1900| i@ Compute/Update Stored Map (Map files up to date.) ﬂ | oK I Cancel ‘
- [¥] WSE (Max)
- [] 2D 100ft grid Zoom to Layer
@-[]2D 100f grid FUl EQ | aa
i m-[J2050ft Grid 15sec T
) [¥] Map Layers Remove Layer

Bl

Add Watch to Layer Values

i [v] Google Satellit
:;?ﬁgn:r s Move Layer ’
Ifl 'Pmﬂ\éﬂnn i Export Layer » | Save Features to Shapefile
5 -
L] Fon Vi Comatmg fulda Save Features to KML
L. ] WithChannel [ Copy All Features | Save Inundating to 30 KML
%] WithChannel.another

W

Y Filtered Polygons
#  Exploded Polygons

Messages | Views | Profile Lines | Active Features} Layer 4| |




Parameters/Options — Output File

3D KML Export

- KM Z fi I e Filename: IIel'\ZD 200ft Grid 15 sec T\lnundation Boundary (Max Value_0)kmz i’

Inundation Polygon Options
m F = It =1 B d y Boundary Polygon Filter Tolerance (f): 1
I e r O u n a r Interior Polygon (Cell) Size (f): 40

" Polygon Size e ——
= Decimal Places

Depth:8ft

RAS:Depth [[8ft
RAS:Velocity|[1.18Us |
RASWSE |[945.3f

L

®
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Parameters/Options — Polygon Values

Google Earth Options
Interior Polygon Values: — ISIoping WSE LI

Water Surface Plotting Method: IDepths Relative To Ground LI

= Sloping WSE = Horizontal WSE

33 BUILDING STRONG,



Parameters/Options — Plotting Method

Google Earth Options

= Depths Relative to Ground | "Z.70
= Computed WSE |




Visualization in Google Earth
Street View

= How bad is the flooding at your favorite Gas
Station / BBQ joint?
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Google Earth Visualization
3D Building




Summary

Geospatial editing tools in HEC-RAS make
modeling building and refinement more efficient.

Terrain modification tools in HEC-RAS wiill
Improve the modeling process.

RASter Calculator will simplify model evaluation
for model improvement and refinement.

RASter Calculator should result in more effective
communication of model results.

Google Earth export will allow visualization of,
model results to larger audience.
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