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Modeling Resources

https://aguaveo.com/software/sms/models/hydroas

https://aguaveo.com/software/sms/learning
https://aguaveo.com/software/sms/learning-tutorials
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https://aquaveo.com/software/sms/models/hydroas
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SMS Current Release

« SMS 14.0.4 Build date: September 10, 2026

 New and updated features
* Quick Display Options

Undo /redo support

Updates to the Project Explorer folder/tree

Variable Contour Range Display

Profile plots along any arc

Feature extraction improvements
Map coverage elevation overrides
Select item in project

Tool Favorites



SMS 14 Feature Highlights
Quick Display Options

New feature

~I¥ 2D Mesh
¥ Elements

¥ Contours

- | W Vectors

Pinned to upper right corner

¥ Boundary

[ Inactive boundary ||
=

Readily turn mesh and map
features on and off

Buttons to quickly access
settings
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SMS 14 Feature Highlights

Undo To the Rescue

1. DELETED THE ONE THING 2. WAIT... THERE'S AN UNDO!
I ACTUALLY NEEDED. (Ctrl + Z = HERO)

« Currently works on Map
Coverage data

- Undo - Ctrl + z 2 @#%*’//;;/ _.
o Redo _ Ctrl + y \\ €0 : ~..,...___.'-—_‘,\ E

Defete “Budget_Final_v3.xlsx"7

Undo successfy|!
“Budget Final y3 sy

« Applies to both geometry _ m-em

and attributes
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SMS 14 Feature Highlights

Updates to the Project Explorer folder tree a5 ) i o

- Additional folder options are =
available in multiple locations 1 [ B

. . ][] [2 vcnd Data

« Simulations & [ G oo

== IE Map Diata
[ e

< verer

) oo
(] [T wesh Development
CN [ R

[ D [T Backoround images
w2 shaneties
Ee ] I__B Annctation Data
(o] D I:'é CAD Data
b=l B smietion oate
= D IE‘; SRH-2D Simulations
# ] E0 e
[ D [ Proposed 7




SMS 14 Feature Highlights

uuuu

Variable Contour Range Display

« Open Display Options

« Select the View-based
Range

« Update Theme if using
Themes

SMS 14.0 Sample Theme
file download

2D Mesh Contours | Vectors |

— Contour method

| Color Fil |

IUse color ramp ;I

Color Ramp... |

—Contour interval

A

Poplulate Yalues. . |

[ Specified Interval

Populate Colors. .

— Diata range
Dataset: Vel Mag_ft p s
Min: 0.0
Max: 8.4

View-based range LI

Auto range
Specified range

Fill below

Max |54

¥ Fill above

Value | Color
0.0

1.0

]
20 e
|
=

3.0
40
5.0
7 |60

| en | e | L | P —

[+ Fill continuous color range

[™ Fill inactive cells

¥ Specify precision: I1
V¥ Legend: Cptions... |

Transparency: |3'|] %

_J—

Eu:ulu:letiu:uns...l LabeIDptinns...l Import...l Expcrt...l
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SMS 14 Feature Highlights

Profile plots along any arc

« Right Click on any arc
« Select Show Profile Plot

« The active dataset is
the default

« Other data sets may be
added (right click - plot
data)




SMS 14 Feature Highlights

Toolbox Favorites

Tools History

» Right click on Tool - Add to
favorites

Search: Clear

~ [F Favorites
-.hE 20 Mesh from Cowverage
|i,_* Features from Raster
-.hE Pelygons from Arcs

® CIiCk On History tab to rerun any ».iEPDI}rg-:-nsfrum Raster Bounds |

-.hE Raster Difference

preViOUS tOOIS (Settings are A Raster from Dataset
preserved and can be modified) 38 WSE/Depth Rester from Dataset

C3 2D Mesh

[
3 AdH ,
[0 Auto-Backup |
C3 CMS-Flow
O Coverages |
[0 Datasets
3 Lidar
[ Rasters |
£ SCHISM
[0 Shapefiles
[ Structured Grids

» History includes output variable
names

L A A O A

|
| Run Tool... |
‘ Close
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SMS 14 Feature Highlights

Feature Extraction Improvements

Auto-generate breaklines
for streams and ridges

 From Toolbox, run
Features from Raster

Select Input Raster

Set Feature Type (Stream
or Ridge)

Name output coverage
Run (OK)

@ Features from Raster

* Input raster:
GIS Data/Terrain. tif
* Feature type:

Stream

Whitebox rhog
* Qutput coverage:

Streams

* Pre-processing engine:

0O

more p g .

Features from Raster Tool

This is the approved revision of this page, as well as being the most recent

Features from Raster

The Festures from Raster tool derives features such as streams and
roadway embankments from an elevation raster.

Input Parameters

» [nput raster — Select the input elevation raster.
= Festure type — Select the feature type to generate.
= "Stream” — This option generates stream lines given the
threshold area for stream generation.
= "Ridge" — This option generates ridge lines for the inverted
raster given the threshold area for ridge generation.
= Threshold area — The threshold area to use for stream or ridge
generation.
= Pre-processing engine — Which pre-processing engine to use.

s "rhod@" — Computes flow directions and accumulations using

FUN o ) I S R ) —

Ok Cancel Help
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SMS 14 Feature Highlights

Feature Extraction Improvements

@ Features from Raster — Preview X |

° In the PreVIeW WlndOW Tuiziafeariiﬂ,gﬁ,ﬂﬁt(u.s.mvayl.lRastE{:L439xi,951px|Pi}¢ei:5.ﬂﬂx5.ﬂﬂfeet(u.s.wuey}
change the % or area or Vg
area and Preview

 Select OK when the
desired density of
breaklines is shown

« Repeat for Ridges (Use run
tool from History option)

() Area: 1133622 - O Percentage; 1.00% 5 Preview | @ ShowMap

' 12




SMS 14 Feature Highlights

Feature Extraction Improvements

r @ Features from Raster — Preview i 4 l

o In the PreV|eW W|ndOW Tﬂﬁjﬂfﬂariﬁ:22’éﬁt(u-&mvear}l-|Rastan:2,439x1,91px|Pi:¢ei:5.uux5.uufeet(u.s.wuey}
change the % or area or ! i
area and Preview

 Select OK when the
desired density of
breaklines is shown

« Repeat for Ridges (Use run
tool from History option)

() Area: 237924 - O Percentage: 0.20% 5 Preview B show Map

1 =
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SMS 14 Feature Highlights

Hydraulic Structure Summaries — 1D Structures
NSO
« Select one of the structure arcs

« Rt Click = Structure Output
Plots

/ | g7 7]

: oML
m, ff" W
*w{
R A

Wy
¥ _F" |
2208

W
47
q{\\'

|

fa
&
i

vkt lL

(
Copy to Coverage...
Transform...
Define Domain

Clear Selection

@ SRH-2D Solution Plots = Invert Selection S o
Zoom to Selection : o _—
Simulations: Plat Table: LN4 - Q100 3x 8ft CMP HY-8 Select Intelsecting Ohjecls L ; b f‘}
© Q100 3x 8t CMP HY-8 : R
A€ Q¥ Shaw Profile Plot ' “‘
Split A g ""‘1
1400 4 plit Arc(s)... : \r ';:.:
Allon Al off Offset Arc(s)... Ei
Bl 1200 1 Specify Arc Length... SR o
(-] Discharge(cfs) = - A lt\'
O WSE_up(ft) 1000 4 Align Arc(s) With Contour... : | |
) WSE_down(f) Redistribute Vertices... l'lll _
800 - ) |
- —— LN4 - Q100 3x 8ft CMP HY-8:Discharge(cfs) Interpolate Vertex Elevations L+ II[ |
) 600 Reverse Arc Direction | ‘ (-
(] Spedify rang (- bl
Minimum time: 200 - Smooth Arc(s)... | e
0.0 Prune Arc(s)... ["f
Maximum time: 200 A !-I =i
EYooooeT Center Stream... | . I .
0 e
 axis T Select Connected Arcs [ lII
_ 0 1 2 3 4 i
(] spedify range Time (hrs) Assign BC...
Minimum value:
Structure Qutput Plots...
WARNING, If the coverage was edited after running SRH-2D, rerun SRH-2D with the updated coverage to ensure that the plot is consistent with SRH-2D outputs, Delete
Close Help 1 4




SMS 14 Feature Highlights

Map Coverage Elevation Overrides

15



SMS 14 Feature Highlights

Map Coverage Elevation Overrides

With a map coverage active

» Feature Objects - Set Coverage
Elevations

« Or Rt Click on a coverage - Set
Coverage Elevations
« Set Coverage Properties
« Select coverages
« Select elevation source

e File Edit Display

Feature Objects | Window Help

. Lﬂ Display Ther
j IE Mesh
) [ veid

Delete

Build Polygons
Clean...

Renumber

Transform Feature Objects...

Set Coverage Elevations...

Mg @ Set Coverage Elevations

Fin Coverages:

~ @ Map Data
M3 [ Menitar
> (] Boundary Conditions
> [C] Geometry
~ (@ Bridges
> @ Existing (Pre-Helene)

> @ Proposed

Select All Unselect Al
Elevation sour ce
() Z value 0.0
() Interpolate from scatter set
Scatter set: Proposed - Merged
© Interpolate from raster
Raster: Proposed - Merged. tif

Dffset: 10.0

Extrapolation value: 0.0

[8]4 Cancel Help
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SMS 14 Feature Highlights

Select Item in Project Explorer

Rt click on item in a simulation
« - Select Item in Project

« SMS jumps to that item and
makes it active

D . || Boundany Condiion
D & scaso
D 6 BC Q100
& BC100 HY- Cubver

Dﬁmsnm
.@s wiation Data

E| E SRH-2D Simulations
D !_O Q10 3f CMP HY-8

D D 30 Structure 38 CHP_stuct_cov

- DLOQW&&&CMP&D&M ure
D DLQmuuamcunnamue
'Df Materials

Elﬂ Solution F==

L == B_Stress_lb_p_ft2

Select Item in Project
Remowve

Properties...
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Define 3D Structure — Center Line and Profile Curves

Edit 3D Structure
Profiles

- Vertical walls may be
used in low chord profile

IF

At least 3 elements are
used through the bridge

THEN

* Voids in the mesh are not
needed to represent
vertical abutments

T T T T T
0 50 100 150 200
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3D Structure - Bridge Properties

» Use 0.05 for default e — P p——
- ’ ‘I _ se for cylindrical piers and multiple

Mannlng S Cellm.g mﬂﬂiﬁﬂﬁ?_ piers with variable geometry
roughness for girder eprere———
bridges (SMS 13.4 and up) "

- Element width around o
piers — 1 pier width =
recommended e —

- Number of side elements S

Viull piar rumber of ads sements;
5

e Minimum of 3

Bridge X0 mesh genarsSon

Sridge wiapping width!

« 5 or more recommended for
scour analysis oo

St mhayabon rester,. . Pra-Mslans Merged ssmorted, tf

adwe bridge mergh...  Prevvisw bridos mash (compaibdiy mods).. .

| i 30 Bl LG
| Add “streichrne mesh” coverage
| e “mtrocturs mesh” 20 meshy



Mesh Generated in the “"Footprint” of the Bridge

« Assign properties to
individual arcs
« Best for pier groups

» Piers with differing sizes and
characteristics

« Allows number of elements
through bridge to be specified

* Preview bridge mesh

« Some iterations may be
needed with mesh / pier /
bridge geometry

« Mesh quality improvements
still in progress

@ st

Stru

cture type;

Bridge

Pr

B assign properties to individual arcs

Arc properties
Element width
ArcID Type AraLn ol piers
2 Pier group (PG}~ 1.0
3 3 Fier group (PG)  ~ 1.0
4 4 Pier group (PG}~ 1.0
5 Ablitmen t
& B Bridge
Preview coverage arcs...  Preview cover.

Bridge width {upstream to downstream):

30.0

Bridge celling manning roughness coefficien

0.05
Bridge 20 mesh generation
Bridge wrapping width:
20.0
B8 wrap upstream
B Wrap downstream

ofiles Bridge Properties Overtopping

it

PG PG PG
Diameter piers  spacing
30 20,0
3.0 20,0
3.0 2 20,0

age arcs (compatibilty mode), .,

Mumber of elements through bridge width {minimum recommended width is 23:

5

Select elevation raster, ., Pre-Helens_Merged_sxported, if

Preview bridge mesh,,. Preview bridge mesh {compatibiity mode), .,

Add data to 5M5 on OK
[] Add 30 Bricge LGrid
|| Add "structure mesh” coverage
[ Add "structure mesh” 20 mesh

WP width WP length

WP end type

21



Mesh Generated in the “"Footprint” of the Bridge

@ st
« Assign properties to e
I n d IV I d u a I a rCS -lAssllgn p!'npcl'tles to Individual arca
® Best for pier grou pS AAAAA Type E:;:_:;};T:ir‘ Dm?niter ”;2" sp:Sng WP width WP length WP end type
2 |2 Fier grou pPE) ~ 1D 30 2 200 0. 0. Square
» Piers with differing sizes and 53 peoow6o | 10 0 2 om0 0 00 sume
characteristics = s
 Allows number of elements s :

through bridge to be specified > f—u__ .

. . =
* Preview bridge mesh _ﬁL‘T#— / I | --T7 __Tr -
» Some iterations may be :_1_7:% :flﬂr - FF' 1 " / i /
needed with mesh / pier / = Mﬂi{ == er A
bridge geometry / ——— K ;ﬂf? —— — ——

| T %
« Mesh quality improvements L-=—a--J\ ZU [ {/

still in progress — 1 ]| “LJLU/ ?\7;7
= J

22
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Multple Arched Bridge
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Help
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Window

Feature Objects

« Native File Support

« Simulation
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Simulation Based Modeling

« Component Based
« Mesh
 Boundary Condition Coverage
« Materials Coverage

« Simulation Entity
« Model Parameters

« Reusable
 Flexibility

() Project

|é| DLE Mesh Data
=8 EI@ Mini Model

E| .I_ﬁ Scatter Data
=N .E Pressure Hevation

EI .LE Map Data
o .IEB Open Boundaries (V6.1.0)

..... .I‘E‘} Bridge Footprint
..... .IEB Material Zones (V6.1.0)

EI B Simulation Data
=02 Hydro-AS Simulations
e L.;;. MiniModel (V6.1.0)



Native File Support

« .2dm File

« Geometry
« HydroAS Version

« Reading / Import

« Simulation

Mesh

Line Boundaries
Point Boundaries
Material Polygons / List

« Writing / Export

BEGPAERAMDEF

GM "HydroAS Ve6.1.0"
51 1

oDy 0

T "sec”

T 0O 0

=F 1 "HydroAs"

ENDPARAMDEF

1

MESHZD
MESHNAME "Mini Model™

NUM MATERIALS PER ELEM 1

E3T
E40Q
E4Q
E40Q
E40Q

ND
ND
ND
ND
ND
ND

NS

1
2
3
4
5

[ T T S R T S T ]

53

20 21 1 4

12 22

20

3 23 22 2

3 4 24

23

5 25 24 4

4298771.
4258772,
4298772,
4258773,
4258773,
4298773.

21 5249

NS 1 2 3 4 5

59
e
57
0z
47
92

2142 5035 4924 4810 4676 453% 4411 -4Z88 1
&€ 7 8 % 10 11 12 13 14 15 1¢ 17 18 -19 2

e

530e787.
5308787.
5508787.
.25
550e788.
520e788.

5506788

54
15
97

54
83

143.

142

073

.97701
142,
142.
142,
142.

75101
701
651
625



Simulation Creation

» Right click in Project Explorer

« Select "Template”
 Determines HydroAS version

« Set simulation name

Switch Module
Mew Display Theme...
Mew Simulation

Mew AdH Component
Save as CAD

Collapse All
Expand All
Check All
Uncheck All

Preferences...

W N

/o’ B &

BOUSS-2D

Bouss Runup,/Overtopping
TUFLOW

WaAM

ADCIRC

AdH

CMS-Flow
CMS-Wave
FUMNWAVE

G55HA

HEC-RAS
Hydro-AS
SCHISM

SRH-2D

SRH-W

STWAVE
TUFLOWFV

Tidal Constituents
WawveWatch3




Simulation Management

 Apply Components O Proe

|_——_|La Mesh Data

- Drag / Drop Egjm

- Right click - Apply ER
'-a ,: Rename

¢ II’]C|UC|€S Egiq Duplicate

""" Remowve

. =-E 8 Simul
Mesh SEE

* BC Coverage E%E Convert 3
. : Export...
« Material Coverage = D ot oot

Snap Mesh to Arcs
Set Locked Modes Dataset...

Interpolate to...

Unset Locked Modes Dataset
Select Locked Modes

Projection »

Apply to -] Hydro-AS Simulations-=Demao (V8.1.0)

Zoom To Mesh

B O

Properties...




HydroAS Version Specification

= 'l B Simulation Data

« Specified when:
« Creating simulation
» Creating coverage
« Setting coverage type

« Copied when:
« Copying simulation
« Copying coverage

 Simulation Commands

ElEILE

Hydro- P-.S Simulations

EID._CI

~[1,8 Mini Model
D{ﬂ Open Boundarie
D"E' Material Zones (V&
D 'ﬂ BC Points

X

5 OO

A
.
Rename

Duplicate
Delete

Model Control...
Add BC Coverage
Add Matenal Coverage

Save Simulation
Save Project and Simulation

Read Solution

Properties...




Simulation Attributes (Modglﬂ__(ﬁ:__ontr_gn

« Access with right click

El @ Simulation Data

=-F2 Hydro-AS Simulations

k
I

- Process ID

HydroAS

L] Precipitation

[] sediment transport

[] heat transport

infout files (1I/0: filename. dat...

continue simulation?:
0 - start simulation at time T=0

simulation duration [s]:

Model check settings |9IIJU.I:|

B oo v6.1 0

Da’ Mini Mod Rename time interval SMS [s]:
-1 Materal Zc Duplicate l90.0 |
. s Bot
[£7< Open K Delete time interval Q_Strg [s]:
Model Contral... 50.0 |
Add BC Coverage Hmin [m]:
Add Material Coverage |U-U1 |
i ) VELMAX [m/s]:
E Save Simulation
| - [15.0 |
E Save Project and Simulation
Amin;
Read Solution
=5 l0.01 |
%" Properties... CMUVISC:
o 0.5 |
CFL:
0.8 |

K Cancel Help



HydroAS Material Coverage

Feature Object Legend

Streambéd

 Version Specific
- Material List / Attributes =0k
° Dlsplay Opt|0ns ® Featurs PointNode

« Applied to Simulation
« Assigned to elements




HydroAS Material List

« Add / Delete materials
« Specify names

« Attributes

« Strickler /total value

« Constant
« Depth Varied

 Viscosity

« Strickler /bed roughness

« Assign material type to
polygon(s)

[] Unassigned
Streambed

[ ] Embankment
[ ] Bridge

] Floodplain

i X+

Strickler ftotal value:
Float

32.0

turbulent viscosity:

0.0

Strickler jbed roughness:

100.0

Ik Cancel

Help




HydroAS Material Display Attributes
« Color / Style / Label for each material in the list

-

Color/style Label Description

% Unassigned

. Streambed

f:‘f;'i Embankment

L= =]

_'_,n_,_ﬁ Bridge

. Floodplain

. Multiple types

Al On AlOff | Changeal: | *® e AaBb

Save As Default Cancel Help

Feature Object Legend

Streambéd
Embankment
Eridge
Floodplain
— Feature +rc
" Feature \l."ertex

® Feature PointiNode




« Arc attributes
« Type - values
Name

« Node attributes

| @ v 7
time [s] discharge [m"3/5]
1 00 0.0
2 4500 1.0
3 900.0 800
4 54000 80.0

Mumber of rows: Import...

discharge [m™3/s]

[1 inflow linked to outflow

[ outflow/energy grade line

[ outflow waterlevel/discharge...
[] outflow waterlevel/discharge...
] outflow H-weir (time)

[ outflow H-weir {control)

[] outlet discharge time series

[ ] outlet free outflow (super crit.
[] H-boundary condition

] 1D-culvert/rectangular

[] 10-culvert/circular
1 1Nossesir Anrerflomse

inflow ~

80

70 1

60 4

50 4

40 -

30 1

204

10 4

T T T T T
4] 1000 2000 3000 4000 5000
time [s]

oK Cancel

name;

|Inﬂnw 80 cms

discharge [m"3/s]:

Edit XY Series...
use angle?:
1-Yes A

orientation CCW =

121.3

*

|
QK Cancel Help




HydroAS Boundary Condition Display Attributes

« Color / Style / Font for each boundary condition type (nodes and
lines).

@rc
Color/style Label Description &
L AaBhb ceiling elevation/...
L AaBb gauge location
* Aabb inflow/outflow
Multiple types
s AsBb | inflow
— AaBb inflow linked to ...
— AaBb outflow/energy gra...
Al on MlOff | Changeal: | ® e AaBb

Save As Default Ok Cancel Help



Custom Tool - Pressure (KUK, Druckabfluss)

« Custom options
« Coverage with Attributes
» Tools in the Toolbox

* Pressure Zone Points
« Not version specific
« Stand alone python library

Copy to Coverage...
Clear Selection

|nvert Selection

Zoom to Selection

Select Intersecting Objects

Assign polygon attributes... e
» Creates Boundary Condition coverag ¢
W h e n a p pl Ied Rauheit (K_Stin m~{1/3)/s): r \
* Modular e R
« Example of user specific tools Selct... | ProjecScatter Data) &
v L@ Mesh Data

oK v & Mini Model
LEzZ
hd Lﬁ Scatter Data
hd E Pressure Elevation

E:| elevation

QK Cancel
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Questions
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I Hvdrotec Users Meetina — Sentember 15. 2026

THANK YOU for participating!
Please contact us with any questions

Aquaveo Technical Support
support@aguaveo.com



mailto:Scott.hogan@transportationhydraulics.com
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