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HEC-RAS Modeling Life Cycle
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Overview »

* Breaklines and 2D Connections
* Terrain Modifications
* National Levee Database (NLD)

* Manning’s n and Land Cover (NLCD)

 Channel Refinement
* Classification Polygons



Breaklines and 2D Connections




Breaklines and 2D Connections
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Breaklines and 2D Connections

“w Connection Data Editor - Upper Levee w Terrain = ] X
580 File View Options Help
Connection: [aner Levee L] i] 11 Apply Data {rain
Description { J Breach (plan data) ...
Connections
From: [20 Flow Area: BaidEagiecr SetSA/2D... | | weir Length: 15778.99 2D C = ”~
Tot [2D Fiow Area: BaldEagleCr SetSA/2D ... | | Centerline Length: | 15779.99 :
— Overflow Computation Method
E= 570 \|@ Normal 2D Equation Domain  ( Use Weir Equation | Centeriine GIS Coords...
=
8 Structure Type: [Wef, Gates, Culverts, Outiet RC and Cutiet TS | __Cutprofie from temrain... | !
;' Flap Gates: No Flap Gates - Clip Weir Profile to 2D Cells...
@ "
w L Lower Levee j
Gate
tE[H 75 Legend :
560 W Soilway i ' -
Culvert 70 Extana/Trm to Face Points
~ = = L
@ |2 . S e
Outet | %
RC. |& =0 W\ / F
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Terrain Modifications
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Terrain Modifications

* Vector Overrides to Terrain Layer
Simple Shapes (Piers), Lines (Channel, Roads, Levees), Polygons (Areas,

Buildings)

E RAS Mapper

File  Project Tools Help

Selected Layer; Terrain®0.Clone

&[] Event Conditions
&[] Resulis

- [¥] Map Layers

[ Google Hybrid
[ LandCaver

[ Hydrelogic Soil Groups
[ Infiltration
[] BaseLandCover
[ BaselC
. B[] Mannings
- ¥l Terains

[ Terrain50 %
Terraindl.Clone
El- [¥] Modifications
Buildings

=

: Road
i [wf] Circles

b dh @@ =

€ EMS N0 || _ f

Image Display Properties Circle/Ellipse

Rename Terrain Building Rectangle
Clone Terrain (Virtual)
Add Mew Modification Layer  »

Generate New RAS Terrain 3

Triangle

Shapes Elongated Pier

High Ground

Channel
Multipoint
Rectangle

Lines 3

Zoom to Layer Polygons  »

Add Watch to Layer Values

Remove Layer

Move Layer 3

Export Layer 3
Open Folder in File Explorer




Shapes - Piers

ERAS Mapper
File  Project Tools Help

Selected Layer: Fiers

|- [] Event Conditions

- [[] Results

-1 [¥] Map Layers

i [ Google Hybrid
- [] LandCover
&[] Hydrologic Soil Groups
- [ Infiltration

- [] BaseLandCover
- [] BaselC

&[] Mannings
Termains

+[] Terrain50

£ [ Modifications
Piers

5! Pier Editor

Name:

Medification Method:

Elevation (f):

IPier 1
IHepIace Temain Value vI

575

Rotation Angle (Degrees): IM.?E’.S?

\whidth (ft): |21]
—Fier Shape
V¥ Use Rectangular Body ¥ Use Fier Nose V¥ Use Fier Nose
|Hound ;I |Sharp _:!

Length (f):

Radius (ff): i‘H} Length (ft):

T

Views |Profile Lines | Active Features | Layer Values 4 | »

(2062826 51, 351720.64 1 pixel =2.45fi)

OK Cancel
I |

Apply




Lines - High Ground

.RASMapper
File Tools Help

Selected Layer: Levee

[}{5.@*: Hedam i(ﬂ‘ﬁ\_]_|J

&[] Feahwes
# [] Geomelries
- [] Event Conditions
] Resulis
&[] Map Layers
= E Temains
----- |:| baseTerraln Example

B[] Levee

Mcnm-] Views IProﬁIe Lz'nee] AcﬁveFeati.ras]
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[ TerrainwithChannel

[ TerrainwithChannel test

] Cam Terrain 100ft

[ TerrainwithChannel_500ft
|- [w] Modifications

Terrain\ithChannel Clone

Modifications

Piers

Computing Bank Lines
Error generating Bank lines
Computing Bank Lines
Error genersting Bank lines

Terrain Modifications

Elevation [ft]
w
.
w
!

@ Bank Points

200
Station [ft]
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Lines — High Ground

. Ground Line Editor

Name (Optional): |Levee 1

Modification Type:

Polyline Length: 1161.64 (ft)

[Higher (Terain/User) Value v |
Top \Width: [0
Left Side Slope (HV): [2°
Right Side Slope (HV):[2~
Lateral Extent Limits: [50
Snapping Tolerance: lr

1804457.9113489..
 2|407251.73357862... | 1804628 6909041...
~ 3|407065.73598500... | 1804762.3766717...
4| 406859.39491302... | 1804846 65682952
. 5|406722.80293314... |1804887.3438022...
6| 406469.962459758 | 1804959.9991106...
7|406379.86987728... |1804983.2488083...

X
Pot |
XS View
J ! . .
- : — Tayrain.Piers' Elevations
§940 11— ] ] —XSPIOe ]
2 4 :
Z 1 | -
| | S
T T T T T T T T T T T T T T T T T T T
0 20 40 60 80 100
Station [feet]
Plot | Table |
Profile Plot
—_ #.Blers’ Elevations
_ — Groundline Pro
T
"
=
'O
B
=>
@
w
Station [feet]
oK Cancel J,
Z
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Lines — Elevation Control Points

. RAS Mapper =] O *

File Tools Help
Selected Layer: Control Points @AM X €20 aﬁﬁ‘-_'l_lﬂ Al A
U‘El D Q|| =Tools ~| 2 - | Po

#-[[] Featwes
- [] Event Conditions
&[] Map Layers
£ [ Terrains
i [] baseTerrain Example
i [] Terrain
&) [ Terrain Piers [
El- 7] Modifications
“EPes ——
B[ Levee —
i..[¥] Control Point’ EY

Elevation Needed

Enter the elevation for this elevation point

{941]

Messages | Views | Profile Lines | Active Features |

(406823.17, 1804841.66 1 pixel = 2.12 feet)
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Lines — Elevation Control Point

- Ground Line Editor

Name (Optional):  |Levee 1 Plat |

Modification Type: | Higher (Temain/User) Value v | XS View
Top Width: [0 T

Left Side Slope (HV): 2 5940—_ /

Right Side Slope (HV):[2~ FEJ p—

Lateral Extent Limits: [0 I |

Snapping Tolerance: |20 0 20 40 60
Station [feet]

Polyline Length: 1161.64 (f) Plot lTable l
Station-Blevation |x,~r Data | .
Profile Plot

| Station Bevation —= ‘Terrain.Piers'!Elevations
° 1 1|0 943 _ —\Ground!ine profile
Elevation 2|14351341941785.. | 944 -
cont r‘OI 3269.12608846422... 944 5940
. » 4400 2
pOl I"ltS 5i_sm 9425 W
H 6| 823.32691655262... | 941
Shown N 7/97059058152351... | 941
gr‘ey 3[1151.5400146434... 541
s | Station [feet]

oK ch/
Y%



Lines, Levee Lines
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National Levee Database (NLD)
Download Tool




NLD - Example S

& National Levee Database HOME  ADVANCED SEARCH  DASHBOARD MAP EXPLORE ~+ MORE ~ SIGN IN

= SYSTEMS DETAILS ‘ B Byt DOWNLOADDATA @

HIDE LIST

1 e M

5 System(s) Found

Muncie Sanitary District - WPC facility

Location: Delaware , Indiana [ |
TS Layer Controls

—

Muncie North Central Levee System
Location: Delaware , Indiana

Muncie South Levee System
Location: Delaware , Indiana

Muncie Northeast Levee System
Location: Delaware , Indiana

Muncie Northwest Levee System
Location: Delaware , Indiana

\\ pOgie sartl

o
HERE

-

| 40.191630,-85.375241 @ 16T FK 3830350292 o
R X




NLD - Download

= RAS Mapper
File | Project | Tools Help Debug

@  Set Projection... S @A
E‘"El‘ Add Web Imagery...

Add Referenc

B“HZI | o e Layer..
m-0
B0l 4, Create NewRaS Terain..
ﬂ _ Create New Geometry...

E ETm—
[ Terain |
- [ WithChannel Thillshade] §
joor ____________________|

TIN

E¥ Download Levee Data from NLD

~ Import Extents
—Product Query
Dats Type:  |Levee Data x| Query Products |
~Available Data Product
o — Cowson &
X Name SystemlD | Web
» 1| ¥ | Muncie South Levee System 3905270004 | Link
2| ¥ | Muncie North Central Levee System 3905270002 | Link
3| ¥ |Muncie Northwest Levee System 3905270003 | Link
4| @ |Muncie Northeast Levee System 3905270001 | Link
b AddSelected | % RemoveSeleced | Products for Download: 4of4 Estimated Download Size: Unknawn
—Adjustments
V¥ Ensure Levee features have elevation data (from System Layer) ¥ Ensure Levee features are oriented with System Layer

Download Directory:

¥ Open Folder After Download

.. \Downloads\NLD




NLD — All Data Features

*® RAS Mapper
File Project Tools Help Debug

Selected Layer: PumpStation

hhOR N €-

w BRGS0 £l

=) [¥] Features
[ Profile Lines
[¥] Geometries
[] Plans
[[] Event Conditions

0-6-E-E-E

@[] Land Cover

4[] LandCoverUSGSGrid

[[] LendCoverCombined

[[] Google Satellite

Bl [ZINLD

[#] PumpStabon [
RAS Merged Alignments —
[ System
LeveedArea | —
[[] Borehole
[[] ClosureStructure
[J CrossSection
[[] Floodwall
[ GravityDrain
[[] Centerline
[[] LeveeCrossing
[] Leve=Siation
[ Pipe
[[] PipeGate
[[] OtherAlignments

=1 [v] Terrains

[ Terrain

[¥] WithChannel [hillshade]

-

B

TIN

Messages Views [Preﬁle Llres];uc:v.-e Faaiureﬂ Layer ¢ | »|

(403207 45, 1802774.58 1 pixel =8.12 i)

Selected: 'PumpStation’

Name

Borehole.geojson
Centerline.geojson
ClosureStructure.geojson
CrossSection.geojson
Floodwall.geojson
GravityDrain.geojson
LeveeCrossing.geojson
LeveedArea.geojson
LeveeStation.geojson
OtherAlignments.geojson
Pipe.geojson
PipeGate.geojson
PumpStation.geojson
RASMergedAlignments.dbf
RASMergedAlignments.prj
RASMergedAlignments.shp
RASMergedAlignments.shx

System.geojson




NLD — Merged Features

#® RAS Mapper
File Project Tools Help Debug
O bR x

(407046.66, 1802206.41 1 pixel =8.12 i)

5
‘

(e EES @ v v
Pz

* Symbology By Attribute Column

Column: [Name =

3




Levee System Layer

FID | SystemName | SystemiD | Name | Width | LeftSiope | RightSlope -
» 0  Muncie South Levee System 3305270004 | Data Gap [
|1 Muncie South Levee System 3905270004  |floodwal 18
2 | Muncie South Levee System 3905270004 \floodwall 18
13| Muncie South Levee System 305270004 |levee E 3 3
: 4 | Muncie South Laves System 3905270004 |floodwal 15
5 | Muncie South Levee System 3905270004 | high ground
|6 | Muncie South Levee System 3905270004 |levee '8 '3 3
|7 | Muncie South Levee System 305270004 |highgound |
8 | Muncie South Levee System | 3905270004 \railroad [
19| Muncie South Levee System 3905270004  [floodwal
10 Muncie South Levee System 3905270004 | floodwall 16
|11 |Muncie South Levee System 3905270004 | closure
12 |Muncie South Leves System 3905270004 | floodwall 16 |
13 | Muncie South Levee System 3905270004 |levee 12 '3 3
14| Muncie South Levee System 3905270004 floodwal 117 j
115 Muncie South Levee System 13905270004  [levee 16 13 3
=il 16 | Muncie South Levee System | 3305270004 “high ground [ i v

21



Using NLD for Terrain Modification >
1. Clone Terrain EEEE;; , L 7

82! Image Display Properties

| Clone Terrain (Virtual) N
w] 1 emams '
[[] Terrain ‘
[¥] WithChannel [hillshade]
£ [#] NLDExample [hillshade]
2. Add High Ground Modification B LoyerProperes
" Edit Layer
'« Add Modification » | Shapes ’
] [ Copy Modifications To... I Lines » ”Wu-nd—‘
\ Zoom to Layer Polygons  » | Channel

3. Import Features (Merged Layer)
Right-click on modification group while in Edit mode

22



Import ‘RASMergedAlignments’ Layer

Feature Import

O

x

Select All |

Clear All I ¥ Zoom to Selected Features

j Omitted 0 Incompatible Features

Each column header represents a column in the layer you are importing into.
Select the corresponding shapefile column in the dropdown (some have been auto-matched).

Filename: |HEC Data\HEC-RAS\Example Data\2D Unsteady Flow Hydraulics\Muncie\Downloads\NLD\RASMergedAlignments shp

ﬁ

Zoom To Layer Zoom To Terrain I

Terrain background: | Temain

=l

| M Component | SystemName | Name

| Width

| MComponent v/ SystemName _v| Name

_v|| Width

23




High Ground Modification

. FID | SystemName Name . ?;\;aﬂon . Width : LeftSlope | RightSlope g;‘;m : ;’:}:ﬁ;{m . ?:;:me Computed System Name . Profile =

_U Muncie South Levee System Data Gap TakeHigher 1 50 Muncie South Levee System | (2 Paints)

1 .Muncie South Leves System .ﬂoodwatl .TakeHigher : 18 ID 1 -IJ 1 - 7.2 I 1 . 50 . Muncie South Levee System :{10 Points)

.2 .Muncne South Levee System .ﬂondwa[l .TakeHigher : 18 Iﬂ.1 -D_1 -?_2 I 1 . 50 . Muncie South Levee System :{4 Points) —

13| Muncie South Levee System levee TokeHigher |9 3 3 3 E E) Muncie South Levee System | (10 Poirts)

|4 | Muncie South Levee System floodwal | TakeHigher 15 01 l01 6 1 50 | Muncie South Levee System | (7 Points)

_5 . Muncie South Leves System Ihigh ground ITakeHigP'er I I - . I 1 . 50 I Muncie South Levee System I{2 Points)

:6 -MUFICE South Levee System .]evee .TakaHigher I 8 . 3 -3 . 32 . 1 . 50 . Muncie South Levee System :{17 Points)

7 . Muncie South Levee System .high ground .TakeHighef I I - . I 1 . 50 . Muncie South Levee System j{_2 Paints)

'8 | Muncie South Levee System |raroad | TakeHigher F 50 | Muncie South Levee System | (10 Poirts)

9 Muncie South Levee System floodwal Taketigher 2 01 [X '8 E 50 Munce South Levee System | (3 Points)

: 10 .l'vmnc:e South Levee System .ﬂoodwaﬂ .Takangher i 16 :D_‘I -ﬁ_l .6.-1 I 1 . 50 . Muncie South Levee System .{1{3 Poirts)

. 11 .Muncie South Levee System .cicsure ITakeHigher I2 50.1 .D 1 .3 I 1 . 50 . Muncie South Levee System I{2 Points)

112 | Muncie South Levee System fioodwal | TakeHigher 16 01 lo1 64 F 50 | Muncie South Levee System | (5 Points)

13 Muncie South Levee System levee Taketigher |12 E 3 a8 E 50 | Muncie South Levee System | (15 Paints)
DJ 14 .Muncie South Levee System Iﬂoodwall ITakeHigher I 1.7 IU.‘I -U_‘I .E_S I 1 . 50 I Muncie South Levee Sydam ;ﬁ' Pa'nts}l _ILI
4 »

* Flood walls and closure structure defaults — 2ft width, 0.1 side slopes

» “Levee System” is computed — allows for continuous interpolation
from segment to segment

24



Modification Example

25



High Ground Line Editor

B¥ Ground Line Editor X

Name: [levee Plot | [~ Plot Terrain

Modification Method: | Higher (Temain/User) Value v |
Top Width (f): [18 3
Left Side Slope (HV): 3~ - — XS Profile
Right Side Slope (HV):[3~
Max Extent Width (f): [64

Control Point Snapping Distance (ft): ISD 0 20 40 &0

XS View

Elevation [ft]

Station [fg <«——— Max Extent
Polyline Length: 3190.00 (ft)
Station-Blevation | XY Data | = |Table |
il éj ﬁl Profile Plot
Station Bevation L= i

AT _L_ é E — 'NLDExample'Elevations

2(053 548.47 % E

3[370 943,04 e Rt D (B © s S

4370 949.04 | 0 1000 2000 3000

513065 |949 18 = Station [ft]

¥ Update Terrain and Plots On Data Change oK | Canca |







Interpolation — Feature Transition

* None

* Some




=

Interpolation — System Name

Elevation " Transttion Elev Pt omputed
FID § SystemName Name | Type ”‘o‘lﬂdm . Left Slope RightSlope . Max Extent P ¢ | Tolerance Systom Name .
0 Channel 2 Takelower 20 - - (40 2 50 [
1 Channel 3 Takelower 100 4 4 100 0 50 |

e e = - = . — e T
0 | el | N | Type e s | M Percent | Tolerance | System Name
Channel 2 TakelLower 20 E 4 40 2 50 fakeit
4 100 1 50 fakeit

0 faket

1 |faket

[100 i




Terrain Modification — Focus Areas 5

* Triangulation
* Fast
* Reliable
* Provide limited user controls

* Rendering
* Fast

* Consideration for expansive use of new capability
* Handle good people doing “bad” things ©

30



Land Cover and
Manning’s n values

~ERe




Land Cover Data Sources

* Support use of Land Cover data for estimating

Manning’s n values
* Raster and Shapefile polygon datasets

* NLCD 2019

e http://www.mrlc.gov
(30-m raster)

* USGS LULC
e http://water.usgs.gov/GIS/dsdl/ds240/index.html

(vector or raster)

g = Celebrating 20+ years of Partnership
L g Multi-Resolution Land Characteristics
&y 4 Consortium
= Z £ g e g X5
s

Rt e ) St A

Multi-Resolution Land Characteristics (MRLC)
Consortium

Download land use and land cover data sets using clickable image map

Click on the blue polygons on the image to download data sets

Alaska

Hawaii

Ly -

|
\_|
) =
AER!

32



Importing Land Cover Data

* Define the project domain
e Terrain model
* River model construct

* Create a New Land Cover Layer

File

E RAS Mapper

Project | Tools  Help

Set Projection..,

RIR

~-HO0

Create Mew RAS Terrain..,
Create Mew Geometry...

@ = €»0 EE

| Create a New RAS Layer

Manage Results Maps...

Add Web Imagery...
Add Layer...

Land Cowver Layer

Manage Layer Associations..,

Soils Layer

Sediment Bed Material Layer
Infiltration Layer From Land Cover / Soils Layers
Infiltraticn Layer From Shapefile

ERAS Mapper
File  Project Tools Help

@ Add Web Imagery Layer ..

Create a New RAS Layer

bbb @AQx e r2u ZENS 0 =

Create an Empty RAS Layer
Add an Existing RAS Classification Layer

Map Data Layers

Land Cover Layer

Soils Layer
Sediment Bed Material Layer
Infiltration Layer From Land Cover / Soils Layers

Infiltration Layer From Shapefile

Elevation Point Layer

E Calculated Layer

33



New Land Cover Layer
* Set Extents

e Add Files

* Reclassify

e Set Cell Size
* Provide Filename

* Create

Create a New Land Cover Layer

NLCD 2016 ] |

| Naming Std. | Name Field

— Unigue Classification Names for Selected File

Name Field

il

/| Classfication

NoData

Open Water

21

Developed, Open Space

2 Developed, Low Intensiy
2 Developed, Medium ntens...
2 Developed. High Intensty
a1 Deciduous Forest
a Mixed Forest
52 Shrub/Scrub
7 Grassland/Herbaceous 7
81 Pasture/Hay Open Water 1
Output ID Standards: [NLCD 2016
Cell Size: [ 10 feet Expected Output Size: <1 MB
i Filename: [C\ . \Land Classfication\LandCover hdf =
Create |  Cancel |
4

34



Land Cover Layer

B select Surface Fill - O

- Surface Symbol Settings
Available Color Ramps: [V RAS Defaults ¥ User Defined

. RAS Mapper

File Project Tools Help
Selected Layer: LandCover

ColorRamp:  [-coB Bl B o W 0 -] X

- Surface Symbol

#-[] Features
@[] Initial Mesh
- [[] Event Conditions
- [] Results
&[] Map Layers
B [ LandCover
=[] Temains
“[™ Terrain

Messages | Views | Profile Lines | Active Featu ¢ | » |
(414891.38, 1798945.86 1 pixel = 22.63 i)




Manning’s n Values

* Provide base Manning’s n values

Layer Properties

[

Eb

-

Zoom to Layer

Add Watch to Layer Values

Remove Layer

Move Layer

Export Layer
Open Folder in File Explorer

—

This is the first time you will see “Manning n”

Classification Parameters X
—Selected Area Edits
ol &+ x| wl s
D Name ManningsN
o NoData 0.066
1" Open Water 0.035
21 Developed. Open Space 0.04
22 Developed, Low Intensity 0.06
23 Developed, Medium Intensity | 0.08
24 Developed, High Intensity 0.1
41 Deciduous Forest 0.16
43 Mixed Forest 0.14
52 Shrub/Scrub 0.04
i Grassland/Herbaceous 0.055
81 Pasture/Hay 0.04
82 Cultivated Crops 0.05
30 Woody Wetlands 0.09
85 Emergent Herbaceous Wetlan... | 0.65




3 Land Cover Layer —Data Issues
r

.
NNER

a1
43
52
A
a1
82
95




Land Cover Classification

. RAS Mapper

File Project Tools Help

Selected Layer: Classification Polygons

@& x X

&= = o E ! ‘ﬁ ~ .Classifications
—

#- [ Features
@[] Initial Mesh
- [] Resuis
= [[] Temains

----- [v] Terrain

Messages | Views | Profile Lines | Active Featu ¢ | » |
(40817138, 1798855.36 1 pixel = 2263 8)

- O X

X

Classification Name: [Channel ]
ManningsN ‘ r‘m

..f

0.03

|0K|Camail
.




Land Cover Layer with Vector Polygons

. RAS Mapper
File Project Tools Help
Selected Layer: Classification Polygons

dO®Q 1--1'“!-*6\. ”'>'|H I_J d S

& [[] Features
= [¥] Geometries
¢ @[] Imitizl Mesh
- [] Event Conditions
---—Dﬂmh
= E“'IPL!!B:
i Emu—_
& DTarr-
“[¥] Terrzin

Messages | Views | Profile Lines | Active Featu 4 | » |
(404053 40, 1807656.97 1 pixel = 2263 )




US Army Corps
of Engineers

Questions?

40



