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Description 

Learn how to make a realistic flood assessment using the immersive 3D design environment of 
Autodesk InfraWorks 360 and Hydronia RiverFlow2D flood simulation model. This class will 
show how to setup a full flood simulation from building the topographic model to generating a 
flood animation of water depths and velocities in a few minutes for infrastructure design 
evaluations and with effective communicational impact. In this class you will learn the latest 
advances of the Autodesk InfraWorks 360 flood simulation plugin, understand the tools 
available to define flood hazards in any location. 
 

Your AU Expert(s) 

Reinaldo Garcia, Ph.D. 

Reinaldo is the creator of the original RiverFlow2D model and director of Model Development at 
Hydronia, LLC. He has participated in hundreds of 2D flood hazard assessment projects worldwide. He 
has more than 30 years of experience developing and applying hydraulic computer models for flooding 
and riverine applications, including erosion and deposition dynamics. 

 

Charlie Ogden, PE 

Charlie is a Product Manager at Autodesk working on water and stormwater features in InfraWorks and 
Civil 3D.  He is a Professional Engineer licensed in Massachusetts with 17 years of civil engineering and 
surveying experience.  His engineering experience includes residential & commercial subdivisions and 
site plans, stormwater management, and sanitary sewer system design.  He holds a Bachelor of Science 
degree in Civil and Environmental Engineering from the University of Massachusetts Amherst. 

 
 

Learning Objectives 

 Understand the advantages of 2D hydraulic modeling for infrastructure assessments 

 Build a realistic flood assessment model in InfraWorks 360 

 Simulate the flooding event to see water depth and velocity animations. 
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Advantages of 2D Hydraulic Modeling for Infrastructure Assessments  
 

Flood Simulation plugin for InfraWorks 360 is provides the simplicity of two-dimensional (2D) 
flood simulations together with the immersive model. As collaborative effort between Autodesk 
and Hydronia, the Autodesk© InfraWorks 360 user is provided the ability to simulate, visualize, 
and animate 2D flood events directly in the Autodesk InfraWorks 360 model environment while 
utilizing the Hydronia RiverFlow2D computation model. 
 
This technology was initially launched in Autodesk Labs as Project Boulder and the response 
indicated that it matched user expectations and requirements.   We still have some way to go to 
leverage the power available with RiverFlow2D to analyze your designs and asses the risk of your 
projects for flooding conditions. 
 

 

Installation 

Let’s cover quickly the steps to install Flood Simulation plugin for InfraWorks 360.   Firstly, 
Autodesk© InfraWorks 360 version 2017.2 or later is required.  This can be simply a trial version 
which is active for 30 days, or a fully entitled version of InfraWorks 360.   

You can find the free trial here:  http://www.autodesk.com/products/infraworks-360/free-trial  

The next step would be the need to install the Hydronia software for the RiverFlow2D 
computation model.  This is found here: http://www.hydronia.com/riverflow2d-for/ 

 

  

FIGURE 1 WHEN RIVERFLOW2D FLOOD SIMULATION PLUGIN IS PROPERLY INSTALLED - YOU SHOULD SEE THESE 

ICONS UNDER ANY ANALYSIS TOOLBAR 

 

Safe Harbor Statement 

We may make statements during this class regarding planned or future development efforts for 
future features. These statements are not intended to be a promise or guarantee of future 
availability of features but merely reflect our current plans and based on factors currently known 
to us.  These planned and future development efforts may change without notice.  Purchasing 
decisions should not be made based upon reliance on these statements.  
 
These statements are being made as of today and we assume no obligation to update these 
forward-looking statements to reflect events that occur or circumstances that exist or change after 
the date on which they were made. If this presentation is reviewed after today, these statements 
may no longer contain current or accurate information. 
  

http://www.autodesk.com/products/infraworks-360/free-trial
http://www.hydronia.com/riverflow2d-for/
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New Developments 

Over each of the past years, we have followed up each InfraWorks 360 quarterly release with a 
new set of functionality for Flood Simulation.   

Recently spatial Manning’s n variability was included. To accomplish this we leverage some 
Drainage Design functionality that translates render materials used in the model for either 
roughness or runoff coefficients.  We can discuss the format a little later. 

Even more recently we’ve provided the ability to select multiple inflow boundaries and also to 
define an inflow boundary based on elevations instead of flow. 

As we have learned over the years, the typical 1D hydraulic model workflow requiring to take a 
contour map, conceptualizing it, digitizing cross-sections, translating and ultimately data 
entering into spaced text editors is rapidly disappearing.  Flood Simulation steps the game up a 
level by powering the analysis via Hydronia RiverFlow2D.  

Let’s walk the process step by step starting on the next page. 

 

Model Builder 

Using Model Builder in InfraWorks 360, we have the ability to quickly build the contextual 
environment to begin some analysis. 

 

FIGURE 2 MODEL BUILDER 

 
If you take advantage of the surface capabilities of AutoCAD Civil 3D to build surfaces, simply 
import the AutoCAD Civil 3D drawing into InfraWorks and connect to the surfaces.  Flood 
Simulation utilizes the InfraWorks top surface to provide the surface mesh elevations for 
analysis. 
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FIGURE 3 MODEL BUILDER EXAMPLE 

 

Build a realistic flood assessment model in InfraWorks 360  

 

1. Simply start with the Flood Simulation icon from the drainage design analysis menu:   

         

 
2. Define the boundary for the analysis by digitizing the boundary.  It’s probably easiest to 

perform in a true top down view. 
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FIGURE 4 DEFINE BOUNDARY 

 
3. Double Click to finish digitizing the boundary points.  We assume a closed polygon and 

use this as the limits of the surface to send to RiverFlow2D, so it’s best to digitize 
something where the flow won’t touch.   
 

4. Select two points on the boundary to define the length of the boundary edge where flow 
enters the boundary.  This is the inflow boundary condition.  Horseshoes & hand 
grenades are ok at this point as the location is editable later. 

 

FIGURE 5 INFLOW BOUNDARY 
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With a future release you will be able to specify multiple inflow boundary locations and 
conditions.  This will improve modeling of merging branches of rivers and streams. 

Single clicks will allow you to continue defining additional inflow boundaries.  A double-click to 
end an inflow boundary will allow you to then define the outlet boundary. 

 

5. Repeat this process by selecting two points on the edge to define the outflow boundary 
condition location.  

 

FIGURE 6 BOTH BOUNDARY CONDITIONS 

 
6. Once successful – the Flood Simulation dialog box will appear.  This provides you the 

ability to define the boundary conditions for the model.   
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Figure 7 Flood Simulation 

7. In the Inflows section, you specify the inflow conditions for each inflow boundary.  When 
multiple inflow boundaries are defined, the current inflow boundary will be highlighted 
orange in the model while you edit its conditions.  You can enter conditions for another 
inflow boundary by changing the Inflow selection: 

   
Figure 8 Inflow Boundaries 

 
8. Click the drop-down selector for Type.  Change it from Static to Hydrograph or 

Discharge vs Time.   The panel should now show a Unit, and a Data File selector. 

 

FIGURE 9 HYDROGRAPH OPTIONS 
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With a future release you will have an extra option for Inflow Type.  The terminology of 
Hydrograph will change to Discharge vs Time.  The new option will be Elevation vs Time.  
This will allow modeling of simulations where historical elevation data is known or where 
elevations of potential future flooding is given.  This option will also improve the ability to 
model coastal flood scenarios. 

 

9. Click Select. This launches the operating system file selection dialog box.  Flood 
Simulation is looking for either a .DAT, .TXT, .CSV, or .QVT file.  These are simple text 
files saved with one of these extensions that contain the flow and time information.  The 
first row indicates the number of flow steps that follow.  In the image below, there are 4 
values that define the hydrograph.  The second through the fifth rows contains a time and 
flow value pair.  

(Note that you are not limited to 4 entries on the hydrograph) 

 

FIGURE 10 INFLOW CONDITION 

10. Click OK to load the file.  The hydrograph time series is then shown as rows on the 
panel. 
 

11. Modify the Outflow boundary condition as the model context determines.  You can 
either choose a Free Flow condition, or choose a Uniform outflow where you specify a 
Slope Condition.  The Slope Condition can either be a computed average or a user-
defined Slope. 

 

12. For the Settings section, a small triangle size will obviously increase the model 
simulation time, where a larger size could possibly gloss over the model elements.  The 
default value is 20 m (65.6 ft.). 

 

13. Set the Manning’s n to Uniform and adjust the Coefficient value to your desired 
Manning's roughness.   

a. You can also use a distributed Manning's roughness by changing the Manning's 
n to Distributed.  This will look at Coverage areas within the simulation area to 
assign the roughness.  Areas of the simulation without a Coverage will use the 
value specified for Default Coefficient. 

 

InfraWorks Coverages can be used to define different materials and the resulting manning’s 
roughness for Flood Simulation.  Simply draw a Coverage that represents the area of extra 
surface roughness, and create a style and map that style to a roughness.  This is the same 
functionality that Drainage Design for InfraWorks uses for pavement drainage. 
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The InfraWorks Drainage rule for the material mapping exists in the following path: 
C:\ProgramData\Autodesk\InfraWorks 360\Resources\Standards\Drainage\Common\Rules 

 

The MaterialMapping2RunoffManningCoeff.clp file contains a simple mapping of the coverage 
materials and the expected material roughness.  This file can be edited with Notepad or 
another text editing software. 
 

Look at the user-defined data mapping section near the very bottom of the file (Row 106): 

(of RunoffManningCoeff (material "Sample Material") (runoff_coefficient 0.0) (manning_coefficient 0.0) (resolved TRUE)) 

 

Replace the “Sampler Material” with the path and name of the InfraWorks created style.  
Leave the ACItem extension off the name.  Specify the runoff_coefficient and manning 
coefficient for the material.  Then draw the Coverage using that style. 

 
14. Edit the simulation time to cover the hydrograph and then select Run Simulation.   

 

The simulation may take a few minutes while the data is sent to the calculation engine and 
computed.  Each model simulation time varies by size, hydrograph, and simulation time. 

 

Flood Animations 

Once the simulation has completed, the Animation Player will appear allowing the user to 
review the water surface elevation, depth or velocity over the time of the simulation.  
Velocity Arrows can also be enabled for any theme.  To change the theme, click stop. 

 

 

FIGURE 11 ANIMATION PLAYER 

 

 

A Snapshot can be preserved in the InfraWorks model such that the flood simulation panel can 
be closed.  Select the Create Snapshot button while an animation is playing or paused to 
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define the snapshot for the current theme.  Later when the Flood Simulation tools are closed, 
select the Flood Snapshot command from the toolbar menu. 

 

FIGURE 12 FLOOD SNAPSHOT COMMAND 

 

 

FIGURE 13 FLOOD SIMULATION RESULTS 

 

 

Customer Feedback 

Flood Simulation is an Autodesk & Hydronia collaboration and we would love to have your 
suggestions for future releases.   Please take some time to consider submitting your wishes on 
the InfraWorks 360 Ideas page: 

https://forums.autodesk.com/t5/infraworks-360-ideas/idb-p/129 

 

Thanks for attending!  Happy Modeling! 

https://forums.autodesk.com/t5/infraworks-360-ideas/idb-p/129
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