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Key Advances in 2D Hydraulic Modeling
SMS Interface Features
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Toollbox

= Standard layout

= Python based tools |
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[ ] |nC|UdeS help pone : Average elementfcell width:

0.0
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Example & — Tributary Arcs to Polygons
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Took  Mstory 1.0 — T T,
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(3 ADCIRC Cutput coverage: .
v [ Coverages '\\‘ l".
A Arcs to Polygons - Canvert arcs to polygons using a buffer width, | | | 3
A Trm Coverage - Trim arcs in 8 coverage using a polygon coverage. e
K3 Datasets Example & Two centerlines merging into a single &9
= 1ig 2
[ Lidar centerline converted fo polygons

v [ Rasters
A Blend Raster to Edges - Blend the secondaty raster into the edges o
A Bounds to Polygon - Generate a coverage with an extanor pelygan

At the junction of more than two arcs, the two that

A Clip Raster from Elevations - Clip a raster where the raster elevation

A Dataset to Raster - Convert dataset values into a raster,
A Edit Elevations - Edit a rasters elevations from the Z values of point 0K CEFICE' HE||:| |
A Extend Raster - Extend a raster to the extent of polygons in a coven |

A Fill Nodata - Fll nodats values in 2 rastes, Cresting & new raster
~ interpolate Prionty Rasters - Interpolate multiple rasters to 2 UGnd with pronty
| A Merge Elevation Rasters - Merge two elevation rasters with prionty.
A Nodats to Polygon - Generste » coverage with polygons for the actove region of the input raster
A Raster Difference - Tool 1o calcudate the diference batween two rasters witing out a new raster,
A Raster to Grid - Tool to create 2 grid from a raster, using every pixel in the rastes,
A Trim Raster - Trim & rastes to the extent of palygons in & coversge, writing out o new rastes
A WSE Dataset Raster - Tool 1o make o WSE (water surface elevation) raster from & dataset
3 Unctructured Gnds

| Run Tod. .. |
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ation of Tools via Mesh Generation Workflow

Mesh Module
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Lidar Tools

= Lidar management in SMS
= Download from data depot

O 0 o @ Kentucky LiDAR Point Cloud Data X e ;
= LASIib library functions
1o 1Hor UNcCTion B ) ,
“ c 1df63 2 % Em»0@ :
Home } Open in Map Vie Meodify Map & Signin
[E]Details | §gBasemay ®a Share & Print v | & Measure (] Bookmarks w |F Jdre 3ce Q
sa2ft 1 T L] ! N194E080 N194E081 12
@ About  [Z] Content Legend = 4 ‘N194E076 o=l N194E0T, ssan R1S4EQ7S
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k3 |O N195E076 N195E077 -
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Lidar Data Display

Points Exdude point options
Display points (Excduded points are not displayed, exported or used in interpalation. )
() All one color - [ ] Exdusion extents: Options...
NTSRERTA LR Phates int £ IR £ . i) Color by dassification Exclude by
: R S R : {®) Classification
e miade, - i R T @® Contours Options. .. o
- reo F % 5 A Return type
}if‘ ad e Ve v L 1 Point size:
8. 3220 1 h — ol
.04 0 TR - ¥ oyl M b f points di d: (50000
pre : i A1 ] ax number of points displaye | | Classification Colar Points
"f“" o S Rty - ) - Total number of points in file: 12317210
SHo8 "5 S Rl G 1 - Unclassified - 5461039
2 - Ground *  GRAGEET
[] 7 - Low Point (Moise) - B17
17 - Bridge T 5010
Bounding box 18 - High Point (Noise) ~ 655
[] show bounding box Options...
QK Cancel Apply Help...
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Filter Lidar and Conversion 1o Raster

Adstars
@ Lidar Exclusion Extents ot
Excdude points outside range '
XY 20
|Ipdate min and max from current view: pdate l-m ;
i
Min Max
X 4139240.1953558  4168972.2927903
Y 3378162.5466264  33B4784.6207189
Z 4144 511.0
@ Interpolate Lidar to Raster >
Mumber of cells in X: 2311 g
Mumber of cells in ¥ 11363 ]
Cell size: 5.0 |
Help... Ok

(® Don't fil NODATA cells

() Fil NODATA cells with filter

() Interpolate

Ok Cancel Help
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Lidar Tools

= Data conversions

AQUAVEC

& Toolbox (Beta)

Tools  History

3 ADCIRC

[0 Coverages

[0 Datasets

v [ Lidar

A LAS to LAS - Filter and modify LAS files.

A LASmerge - Merge and split lidar files.
oA LASzip - Compress and decompress LAS files,

[ Rasters
£ Unstructured Grids

.1" L&S to TEXT - Convert LAS or LAZ files to text files
A LASIndex - Create a spatial index for LAS and LAZ files,
.1" LaSinfo - Print an overview of the contents of a LAS file,

}' Text to LAS - Convert text files to LAS or LAS files

Fun Tool. ..

Close
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Raster Tools in the Toolbox

= Fill holes (blend) /
= Edit —low flow channel
= Bounds/Holes to polygons

= Blend between rasters {
= Can be multi-source

= Conversion of other data to
raster

= |nferpolate from raster(s)
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Feature extraction from Raster

= TOPAZ
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Define Domain

= Lateral Sides
= Digitize (manual)
= Extract contour and clean X

= Define BC locations N
= Use best judgement
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Coverage Tools — Trim coverage

= Apply toolbox tool
= |nside or Outside
= Buffer distance

= Mesh generation is
iterative

= Minor manual edits
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Coverage Tools — Arcs to Polygons

= Key hydraulic features
= Channels
= Embankments

= Creates polygons for
each
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Combine Domain Boundary, Networks, and Hydraulic Feature Polygons
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Bridge Meshing (Toolbox)

@.Z eate Bridge Piers

Input coverage: r : r- :

= Coverage defining bridge parameters

Map Data/Pre/30 Bridge Uniform Skew Param w
) . Bridge width: Input parameters -
u CreGTe Brldge FOOTprlnT TOO' |4':'":' | s [nput coverage — This can be any coverage but
Bridge wrapping width: it represents a single bridge. The coverage will
u CreOTeS COVGI’Oge Ond meSh |8.I:| | have no polygons or feature points (points that

[ specify number of segments are not part of any arcs). The longest arc is

[ | | nCOrpOFCITe fOO'I'prin'I' in'l'o “MeSh R interpreted as the bridge centerline. All other

arcs in the coverage should cross, but not

G enerd TO r’ ’ Pier type: intersect this arc (intersecting would result in

Wall bl splitting both arcs). All other arcs (which cross
- Ge n erGTe m es h WI-I-h hO|e for brld g e wall width: the blndge centerllr]e} are Iassumed to define the
|3.|:| | location of a wall pier or pier group, unless the

"Has abutments” toggle is selected. In this case, [

u M e rg e b ri d g e m es h i n TO h O | e B Sl the arcs that intersect the centerline closest to

|2'D | the ends of the centerline arc define the [
Wall pier length: orientation of the bridge abutments at the ends '
|3|:|.|:| | of the centerline. See the figure in the examples

_ COn Olso be Used TO CreOTe bOX CUlverT Wall pier number of side elements: below. |

|6 | s Bridge widih — Enter the total width of the bridge

m es h i from upstream face to downstream face. The
Pier end type: i .
units (foot'meter) correspond to the display

S > projection of SMS.
Output grid: = Bridge wrapping width — Enter the width of a
|Unif'orm Skew | rows of cells created just upstream and just
Output coverage: downstream of the bridge footprint. These will
|Llniform — | be quadrilateral cells to cleanly represent the

flowr entering/leaving the bridge region. This

£ > wirdth ic nenalhy enacificd ta trancitinn fram

Cancel Help
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Bridge Mesh Incorporated into Domain Mesh
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Bridge Mesh — Pier Groups
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Dataset Tools

= EqQuivalent to Dataset Toolbox Tools  tistory

CJ ADCIRC ~

= Python functionality | |5 B2 coverages
= History v [ Datasets

A Advective Courant Number - Compute the advective courant number dataset.

A Advective Timestep - Compute the advective timestep dataset,

A Angle Convention - Convert between angle conventions,

oA Canopy Coefficient - Compute a canopy coefficient from a landuse raster,

A Chezy Friction - Compute Chezy friction from a landuse raster.

oA Compare Datasets - Compare two datasets,

A Convert Cell Dataset to Point Dataset - Convert a cell dataset to a point dataset.

A Convert Point Dataset to Cell Dataset - Convert a point dataset to a cell dataset,

ﬁ Directional Roughness - Convert a land use raster (MLCD, C-CAP, etc] to a directional roughness data set.
A Filter Dataset Values - Assign dataset values based on conditionals,

A Geometry Gradient - Compute geometry gradient data sets.

oA Gravity Waves Courant Number - Compute the gravity wave courant number dataset,

A Gravity Waves Timestep - Compute the gravity wave timestep dataset.

.1" Landuse Raster to Mannings M - Convert an landuse raster (MLCD, C-CAP, etc) to a Mannings M dataset,
f A Map Activity - Builds a dataset with values from one dataset and activity from another.

oA Merge Datasets - Merge two transient datasets,

A DPoint Spacing - Calculate point spacing for a grid.

A Primitive Weighting - Compute the primitive weighting coefficient.

A Quadratic Friction - Compute quadratic friction from a landuse raster.

| A Sarnnle Timestens - Create a datacet with samnled time stens frnm annther datacet

Fun Toal. ..

Close
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Toolbox History Function

Toaols History i

= Re-run tools rd“ |
= Saved with project TR 1
= Searchable

@ Fill Nodata 2022-08-03 13:24:40
& Trim Cowverage 2022-08-03 151746
- Ed i-I-O ble & Trim Coverage 2022-08-03 15:38:23
v & Arcsto Polygons 2022-08-03 1541:15
= Input/Output v BiE
0 input_coverage: Map Data/Pre/Extracted/Main Channel CL trimmed
I:I element_width: 10
ﬂ number_elements: & |
0 bias: 2
0 output_coverage: Main Channel Polygon
o Jutput: |
& Tim Coverage 2022-08-03 15:43:51
® Trim Coverage 2022-08-02 15:58:00
® Arcsto Polygons 2022-08-03 1603:15
& Trim Coverage 2022-08-03 16:03:42
v [3 2022-08-04 [
@) Create Bridge Footprint - Uniform Skew
& Create Bridge Footprint - Skew Piers v |

Fun Toaol From Histary. ..

Delete... l

Close
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= Types of theme
= General Theme ( view, lighting, etc.)
= Geometry Theme (module display attributes/options)
= Object Theme (project explorer objects)

= Contour Theme (can be associated with dataset names)
= Vector Theme

= Stored with project @ Displey Theme Propertic:
_ | N PrOjeCT EXp | orer Display Theme name: Display options to indude
|TE"E‘i"' | [] General (view, lighting, etc.)
Load this theme when objects with the following names are selected in the Project Explorer: [] Geometry (scatter sets, mesh etc.)
= Use one type at a time |z [] Object vsiiity
. Datasets
u TUTO”O'S 2 Contours
[ ] vectors
Delete [] Match exactly
QK Cancel Help
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General Theme

Multiple Display Option Talbs

= General
= Lighting
= View

AQUAVEO

XYY PEX P

@ SMS 13.2.9 (64-bit) - [SouthPlatte_dev_themes
@ File Edit Display Data Nodes Nodest

UsBEel daeam)l "H0L & lsE® i .|

.5ms] - O X

rings Elements Window Help - |8 %

=

© Project o
13‘-—2 Display Themes

: . {3 Contours

=53 Views

i [y Bridge Plan View
.‘Lj Geometry

{23 Object Visibility
=-{Z1 . Mesh Data

=] &\ Bridge Mesh
@18 Mesh

= E Q) Mesh Exist Cond

=-C# Q100 (SRH-2D)

. .5 B_Stress_lb_p_ft2
Froude

-iZ5| Vel_Mag_ft_p_s

2 Velocity_ft_p_s
Water_Depth_ft
Water_Elev+Pressure_ft
i LS5 Water_Blev_ft

&-C® Q10 (SRH-2D)

m-# Q Bank Full (SRH-2D)

m- 2% Q500 (SRH-2D)

1.7® QincOT (SRH-2D) b

I ik i — v ]

:’9 Velocity (fps
. y (fp

| State Plane Coordinate System, Zone: Colorado Noi| /
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Geomeftry Theme

Geometry Display Option Talbs

= 2D Mesh
= Scatter
= Map

= UGrid

AQUAVEO

@ SMS 13.2.9 (64-bit) - [SouthPlatte_dev_themes.sms] = O X

@ File Edit Display Data Nodes Nodest

UsBEel daeam)l "H0L & lsE® i .|

rings Elements Window Help - |8 %

SREBE V@ Yyas | ] | | : Vi | |
® Frec =i ’5’ Velocity (fps
E}L_j Display Themes (3
- {1 Contours ‘“"‘,
‘x:l Views s
[511_‘] Geometry ==
. [y Blems, Contours, Vectors Sy
Pj Elems, Contours A v
,ﬂ Contours, Vectors L
. -3 Object Visibilty “
=-{Z1} Mesh Data ~~
- @O Bridge Mesh A
-1 Mesh %
= E1 € Mesh Exist Cond A
-2 Z 8|
=% Q100 (SRH-2D)
L OLE B_Stress_lb_p_ft2
Froude
.5 Vel_Mag_ft_p_s tod
[t Velocity_ft_p_s e
Water_Depth_ft ?‘E',
Water_Elev+Pressure_ft E
i 55| Water_Blev_ft
m- % Q10 (SRH-2D)
m.0"® Q Bank Full (SRH-2D) b 7
| State Plane Coordinate System, Zone: Colorado Noi| /
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Object Theme

= Check boxes in the Project Explorer

@ SMS 13.2.9 (64-bit) - [SouthPlatte_dev_themes.sms] = O X

@ File Edit Display Data Nodes Nodest

rings Elements Window Help - | &

UsBsEEl daeamy "HL s ® 0 m|

XYY PEX Pyl

~

© Project A
E}L_j Display Themes

L:l Contours
{_“l Views
-0 Geometry
-3 Object Visibility

|y Existing Condition wo-3D Bridge

=21 . Mesh Data

- @O Bridge Mesh
- O & Mesh
= [Z1 @) Mesh Exist Cond

= Q100 (SRH-2D)

. ..[E5 B_Stress_Ib_p_ft2
Froude

=5| Vel_Mag_ft p_s

7| Velocity_ft_p_s
Water_Depth_ft
Water_Elev+Pressure_ft

&-C® Q10 (SRH-2D)

[-® Q Bank Full (SRH-2D)

m- 2% Q500 (SRH-2D)

1. 7® QincOT (SRH-2D) b

| | T ]

:'I’. Velocity (fps
. y (fp

B> D ) -

|| g g~ 1:1 1

7

State Plane Coordinate System, Zone: Colorado Noi| /
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Dataset Theme

Contour and Vector Options

@ SMS 13.2.9 (64-bit) - [SouthPlatte_dev_themes.sms]

All modules

w File Edit Display Data

Nodes

Nodestrings Elements Window Help

Bl iaml "Dl FlE®mH T E

XY FEX Pl

i

© Project
& % Display Themes
L_-_l 1 Contours
...l Temain
...... WSE
Depth
Vmag
Froude
|y Shear
B0 Views
-] Geometry
-1 Object Visibility
=121} Mesh Data
m-[1€Y Bridge Mesh
&€ Mesh

7 &7 &7 1

X

e

g

..... E Vi
En_‘l' Q100 (SRH-2D)

Water

-iZ3| Water Elev ft

5| Vel_Mag_ft_ p_s
Velocity ft_ p_s

= 1@ Mesh Exist Cond

h ft

Water_Elev+Pressure_ft

~

t
A0

NS

:E:!-DI?'> oy A

& et ot
s .
Led &

R gt g

State Plane Coordinate System, Zone: Colorado Noi /
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Engineering With Nature (EWN) — Mesh editing tools

@ EWN Polygon Properties X
u |nserT pO|ygonS Name: IIsland 1
] B erm Classification: East coast beach/dune v
Insert feature
" D U n e Manning's N: |0.089 |
- |S|C| N d Elevation (m): Constant v I0.0 ]
[] specify slope
. | nse rT VO i d Maximum transition distance: |Bounding box factor v i 1.5 |

Metadata Preview

= |evee
= Embankment

Select UGrid/Mesh... Project/Mesh Data/Trimmed_mesh (subset)

Element area change limit (fast 0.0 <--> 1.0 slow): IO. 5

u TrOnSiTion inTO eXiSTing meSh Generate mesh with feature,..  [_| Add new mesh to SMS on exit
’ 2 | Isia \Y//
= '
Fishing C
Leafiet | ESRI

III Cancel Help
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Specified
= shape
Resolution
Transition
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Feedback from Users

File Edit Display Feature Objects Window Help
Mew Ctrl+M

Recent projects - ce1
YCAD" style commands | Openss.

. . : Add Online Maps...
= Specify arc/line length " Import from Web..
= Trim/extend arc Map Hood..

= Create horizontal/vertical segments S

= Drag an arc Pl
Wk T . Save As Package...
Larger "Plot" dialog

Save Mew Project...

Get Info...
Info Opticns...
View Data File...

Feedback encouraged Save Settings

Page Setup...
Print... Ctrl+P

Layout (Beta)...

1 DvtempiMHI Structures BEVAKE UpdatehKY_MiddleForkClarksRiver.sms
2 DvternpMHI Structures BEx\MHEC Slides\KY_WestFortClark.sms

3 Dvternpt MHI Structures BAMNHEC Slides\Middle Ferk Clark Ground (1).tif
4 DhvtermnpiMHI Structures BECAWNHEC Slides\Middle Fork Clark Filtered.laz

5 DvtempMWHI Structures BEOVAKE UpdatehGround2.tif

Mare...

Exit Ctrl+ X
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Cross Section processing

= |mport from annotated cross section text file.
= Correct and edit cross sections

= |nferpolate cross sections

= Convert cross sections to surface (TIN)
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Conclusion

» Thank you!
» Questions?

= Alan Zundel
= gzundel@aguaveo.com
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