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Section 1: Overview

This new 4.1 version of the DSS-WISETM Web system is part of a broad effort funded through the of Department of Homeland 
Security Science and Technology Directorate, Engineer Research and Development Center and the FEMA National Dam Safety 
Program in order to bring improvements not only to the web interface, but to the backend system as well.  The results of this work is a 
system that is much easier to navigate and use, with a flexible backend that allows for job prioritization and the ability to scale out to 
the cloud during peak usage of the system.  

The DSS-WISE Web 4.1 beta release includes the following updates:

• Enable broad back-end system improvements as part of new user-facing updates, including a new, consolidated web front-end.

• Develop the ability to model levee breaches.

• Develop the ability for privileged users to submit high-priority simulations that may be run on the fastest available compute nodes.

• Update to USGS 3DEP 1-meter DEM data.

• Update simulation report map images.

• Broad improvements to the user interface based on user feedback.

• Cascading dam failures.

• Culvert modeling.

• Inflow hydrographs and USGS stream gage integration.

Please note that this manual is meant to be a supplement to the version 3.0 user manual in order to highlight the features and 
functionality of the new DSS-WISETM Web 4.1 system.  The version 3.0 manual is available for download here:  
https://dsswiseweb.ncche.olemiss.edu/documentation/DSS-WISE_Web_v3_User_Manual.pdf
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https://dsswiseweb.ncche.olemiss.edu/documentation/DSS-WISE_Web_v3_User_Manual.pdf
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Map of USGS 3DEP 1-meter DEM data coverage in DSS-WISETM Web version 4.1.  As a result, groups with 
a 15-foot minimum cell size have been adjusted to 10 feet.



In addition to the transition to a unified web front-end with improvements to the overall look and feel of the interface, many 
changes were made to the DSS-WISETM Web Viewer application including:

• A new “scenario-first” simulation workflow has been introduced.

• Map layers and tools now open by default on the left side of the screen.  However, there is an option to overlay that window 
over the map, allowing the prep step and the map tool to be active at the same time.

• Layer list categories in the pop-up are now collapsible.

• The elevation profile tool now queries directly from the local visible elevation layer.

• The elevation profile tool, elevation layer visualization, and simulation DEM all use the same source data, including custom 
group DEM data.

• The elevation layer colormap now scales based on the histogram of data on-screen instead of linearly between MIN and 
MAX on screen, reducing the effect of outliers.

• Inactive user-drawn features are now styled differently to distinguish them from active ones.

• Editing map features now shows vertices.

• The map can now zoom to fractional levels.

• "Zoom to Feature" button added in the interface.

• Removed the tool bar from the top of the left panel and moved relevant map tools to the layer panel.

• Changing the selected user group in the Viewer is now accessed by clicking the group name in the page header.

•  The dams search tool now searches both the dam name and the alternative name (usually the reservoir name) fields as 
well as the ID.
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• The group-area check has been updated so that at least one active breach or water source must be inside the group's 
area.

• Groups with a dedicated compute node/cluster can now optionally select to run on the default cluster instead.

• Added a vertical split-screen for the map/prep tool on mobile screens.

• Breaches now have a trigger condition of either a specified time or a structure overtopping depth/elevation.

• Breaches can now be named.

• Reduced cooldown timer on simulation submissions.

• The simulation ID with a direct link to the results page and queue position are now instantly available after simulation 
submission.

• Users can now log in on multiple devices at once.

• Logged-in sessions now last longer than the 10-hour maximum of the previous version.
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New Interface (Scenario-First Setup)

Users now choose a scenario type 
first (e.g., sunny-day dam breach, 
cascading failures, levee breach).

Benefits:
• Guided setup
• Recommended steps clearly 

separated from optional ones
• All steps remain available, 

whichever guide is chosen
• Workflows tailored to event type

The guide then creates defaults 
and orders the setup steps  for that 
scenario.
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Levee Breach Hydrograph Calculator

• Uses an Artificial Neural Network (ANN) to estimate levee breach outflow from 
soil properties , embankment geometry, and flood conditions.

• The resulting hydrograph is released downstream of the selected breach location.
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Section 2: DSS-WISETM Web Version 4.1 Interface

When accessing the new DSS-WISETM Web website located at https://dsswiseweb-beta.ncche.olemiss.edu, the user is 
presented with a new entrance page to the Portal.

As noted on the front page, the system will 
initially be available only to existing users of the 
DSS-WISETM Web system.  New user signup 
will come at a later date.

Click the “Enter” button to 
access the Portal page.

https://dsswiseweb-beta.ncche.olemiss.edu
https://dsswiseweb-beta.ncche.olemiss.edu
https://dsswiseweb-beta.ncche.olemiss.edu
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The main DSS-WISETM Web Portal page provides access to the various functions of the site including the Viewer, group 
management, running simulations and results, account management and a help section.  The help section includes access to 
quickstart tutorials, videos and manuals, a FAQ section, in-depth explanations of common error messages and detailed 
information about the data sources and datasets used by DSS-WISETM Web.

Links to main website  

functions

Please note that all 
simulations submitted 
to the Beta version of 
the website will be 
deleted once the Beta 
system goes live!
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Before accessing the DSS-WISETM Web Viewer, it may be helpful to have a look around at some of the other functions first, 
since many enhancements and improvements have been made to the system.  For example, in the “Groups” section, groups are 
now searchable via text or tags.

Search tags

Click to apply 
to a group
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The “Simulations” section provides improvements to filtering as well, providing users with text search, as well as type, group and 
date filter options.  It should be noted that the text search looks for simulation ID, project name, scenario name, and scenario 
description.

Text search

Pagination

Type filter

Group filter

Date filter

Note that the “Load 
simulation setup as 
new” functionality is 
available on the new 
simulation search page.
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Information provided for individual simulations has been updated with an improved layout.  The new page also indicates which 
compute cluster the job was assigned to.  In addition, a new “Actions” button has been added.

Expandable Map
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A new “Account” section has been added 
with support for password/device/affiliation 
management, as well as dark mode!

Edit personal details

Light/Dark mode

Change password

Revoke/log out from 
a device
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Here is a look at dark mode in 
action.  Note that this setting is 
stored locally on the device, 
so it must be set on a per-
device basis.
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Clicking on the “Help” section takes the 
user to the documentation page.  Here, 
clicking on the “Quickstarts and Tutorials” 
button will provide access to quickstart 
guides and user manuals.

In addition, the user has access to the 
DSS-WISETM Web webinar, which may 
be viewed directly from the website.

There are also PDF documentation sets 
for several DSS-WISETM Web short 
courses.

There are additional sections featuring 
common error messages, a history of the 
DSS-WISETM Web system, our privacy 
policy, and details about the various data 
sources and datasets in use by the 
system.



Section 3: Levee Breach

As one of the primary goals of this new 4.1 version is the development and 
release of a new tool to simulate levee breaches, it is appropriate to become 
familiar with the new DSS-WISETM Web Viewer interface through the 
introduction of this tool to setup and submit a levee breach simulation.

17

The first step is to select “Levee 
Breach” from the Scenario Guide in the 
DSS-WISETM Web Viewer and click the 
“Continue” button.

For the simplest of breaches, three things must be defined: a levee, a 
breach center point, and a hydrograph.  The new 4.1 version of DSS-
WISETM Web features an Artificial Neural Network (ANN) in order to estimate 
the breach discharge hydrograph using levee height, upstream slope and 
clay content fraction value sliders as input to the ANN.
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It may be useful to click on the “Map 
Layers” button in the map window and 
click the “Move to map” button (similar 
to the “Move to panel” button) in order 
to turn on the “National Levee 
Database” overlay map layer.

Map Layers button

National Levee Database

Levee Draw Tool

Note that selecting the “Levee breach” 
scenario automatically populates the 
Viewer with the required “Levees” and 
“Breaches” items.

Scenario “Reset” button, available 
at any time during setup

Move to Panel Button

Map Feature Search and 
Elevation Profile Tools
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This takes us to the “Levee Details” dialog, 
where we may define the levee by clicking to 
input the center line vertices. 

Levee Center Line button

Note the levee shown on the 
map here by turning on the 
National Levee Database 
layer

The levee feature should be drawn with the 
same convention as with other features in the 
Viewer, in that "downstream" is to the right 
when looking from one point to the successive 
one. Do this by first clicking on the Levee 
Center Line button, then clicking the first point.  
Subsequent single-clicks define line segments 
of the levee center line.  Finally, double-click to 
complete the definition of the levee.
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Since the National Levee Database layer has been enabled, it 
is possible to click on any part of the levee in order to obtain 
information about the feature at that point.  This holds true for 
any feature in an Overlay Data layer that has been enabled,
but note that this is not true for user-defined features.

Click here for feature information
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After the levee has been defined, we must enter the 
levee width with half being to the left of the Levee 
Center Line and half being to the right.  For this 
example, we can set it to 100ft.

By default, we must enter both starting and ending 
elevations.  The line's elevation will change linearly 
from the start elevation to the end elevation.  You can 
click the crosshairs icon to the left of the input and 
then click a point on the map to select the  elevation 
elevation at that point.

However, it is also possible to set the elevation along 
the entire levee to either a linear feature from the 
start point of the Levee Center Line to the end point 
of the Levee Center Line, or to the maximum 
elevation extracted along the feature.

We can now click the “Done” button and move on to 
defining the breach parameters.

Clamp to maximum elevation

Linear clamp from start to end 
points
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Click on the “Configure” button inside the “Breach 1” 
element to move on to the Breach Details dialog.

Here, we click on the “Breach Center Point” button and 
click a point along the Breach Center Line to designate as 
the breach point.

Here we see the “Automatic” Hydrograph Mode which, as 
mentioned earlier, utilizes an Artificial Neural Network 
(ANN) in order to estimate the breach discharge 
hydrograph.  Here we can use the slider bars to adjust the 
levee height, upstream slope and clay content fraction 
values that serve as inputs to the ANN.

Breach Center Point
once selected

ANN input slider bar for 
Automatic Hydrograph 
Mode
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Here is a closer look at the slider inputs for the trained ANN and the 
resulting breach inflow hydrograph.  Note that the hydrograph and the 
estimated breach width values change in real-time as the sliders are 
adjusted.  Additionally, the hydrograph will report an error if the selected 
clay content fraction percentage will result in a no-breach condition.
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Parameters for automatic ANN-generated breach hydrograph are described in detail in the results report.
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Finally, we may click the “Submit scenario” button and 
submit the job for processing.  But first, let’s take a look at 
the “Configurations” options by clicking the “Edit” button in 
that element or, alternatively, by clicking the link under 
“SUBMISSION.”

All green, so everything 
checks out!

Use the “Edit” link of an element in 
order to make any 
changes/adjustments.

The “Configurations” section
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Here we have the option to edit individual Manning Roughness 
values.

In addition, there are options for compute and priority settings.  
Here we can designate which compute cluster to use, depending 
on what clusters are available to us as a member of our group(s).  

The priority setting determines the order in which simulations are 
scheduled to run. Simulations from higher priority levels are 
scheduled before any from levels below. Please be be mindful of 
limited system resources when requesting high priority.

Click the “Done” button to exit this dialog, then click the “Review 
and Submit” button to move on to the final step.
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Once the job has been submitted, the user has the option to view the 
results page for the simulation.  This page shows details of the simulation 
progress, as well as general information about the scenario.
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Interactive Map

Simulation Results Page

Once the job is complete, the 
user may view the results map 
interactively and download the 
simulation results.
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Section 4: Results

Much of the new development work for version 4.1 has been related to the production of updated simulation report map 
images.  The following are some examples from this effort.

Old Flood Arrival Time map New Flood Arrival Time map
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Old Maximum Flood Time map
New Maximum Flood Time map
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The “Tools” menu button is available at any time during the 
Scenario setup process.

This menu includes an improved dams search tool which now 
searches both the dam name and the alternative name (usually 
the reservoir name) fields, as well as the NIDID.

Tools Menu

Section 5: Tools



Improvements Based on User Feedback

• Restored step navigation in Viewer

• Simplified Viewer Panel overview

• Layers panel can be docked

• Ability to search for a dam/reservoir and import from first step

• Made the scenario guide explicitly optional

• Made the downstream distance reference explicit and visible in simulation parameters step

• Added acquisition year overlay layer for USGS 3DEP 1-meter data

Section 6: New Developments specific to DSS-WISETM Web Version 4.1 
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Cascading dam failures
Develop the ability to model cascading dam failures R1

R2

R1

R2

R1

R2

(a) Dam 1 breaches

(b) Dam 2 breach triggered by overtopping

(c) Dam 2 breaches
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Culvert Implementation Details

Flow Inputs and Control

• Discharge is calculated from headwater (HW) and tailwater (TW) elevations.

• A rating table for discharge is developed and is bilinearly interpolated to get discharge through  the culvert at 

each time step

• Only discharge is transferred between the source and sink; momentum is not transferred.

• Both inlet-control and outlet-control discharges are calculated, and the smaller value determines the controlling 

discharge. 

• Inlet control occurs when the culvert barrel can 

convey more flow than the inlet will accept.

• Outlet control flow occurs when the culvert 

barrel cannot convey as much flow as the inlet 

opening will accept.
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Culvert Implementation Details (cont.)

Inlet Control

• Calculated using the FHWA HDS-5 inlet control equations which 

depend on type of culvert and submergence.

• K, M, c, Y are empirical constants, which vary depending on 

culvert shape, materials and inlet edges (Taken from Table A.1 

HDS-5).

Outlet Control

• Evaluated using the Bernoulli energy equation.

• Partially full outlet-controlled flow is evaluated using the 

backward direct-step method beginning at the downstream end 

and working backward toward the culvert inlet.

𝐻𝑊𝑜 +
𝑣𝑖𝑛𝑙𝑒𝑡
2

2𝑔
= 𝑇𝑊 + 𝐻𝐿𝑜𝑠𝑠



User Inputs for Culverts
• The users have two sets of inputs, mandatory and advanced inputs

• The advanced parameters are set to default values (based on the 

mandatory parameters) unless changed by toggling advanced mode

Mandatory Parameters

• Centerline drawn on map 

• Type of culvert (Box, Circular, Elliptical, or Arch)

• Culvert dimensions

• Culvert Material (Concrete, Steel, or Plastic)

• Inlet Edge (Depends on culvert type and material)

Advanced Parameters

• Upstream and Downstream invert elevations (Based on centerline 

and the DEM)

• Manning’s Roughness Coefficient (Based on culvert material)

• Entrance Coefficient (Based on Inlet Edge)

• Number of Culverts (Default = 1)

• Unidirectional Flow  (Default = False)



User Inputs for Culverts (cont.)

• Once all mandatory parameters are 

entered, the system automatically generates 

a culvert discharge matrix. 

• The discharge matrix updates in real 

time, adjusting instantly whenever the user 

modifies any of the input values.

• The discharge through the culvert is 

reported as a time series graph to the user.



Simulation Scheduling Algorithm Updated

Group 1

User 1

User 2

1: Group 1, User 1

2: Group 1, User 1

3: Group 2, User 3

4: Group 1, User 1

5: Group 1, User 2

6: Group 2, User 3

7: Group 2, User 3

8: Group 2, User 4

9: Group 3, User 5

Group 3

User 5

Group 2

User 3

User 4

Submission order Queue order after some time

1: Group 1, User 1

2: Group 1, User 1

3: Group 2, User 3

4: Group 1, User 1

5: Group 1, User 2

6: Group 2, User 3

7: Group 2, User 3

8: Group 2, User 4

9: Group 3, User 5

3 compute 
nodes 
available

Queued 
simulations
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Inflow Hydrographs & USGS 

Stream Gage Integration
Develop the capability for users to automatically import this 
USGS stream gage data for use in their simulations instead of 
having to obtain it manually.

search for the stream gage view and select a window of time 
for historical discharge data

import it as a new inflow 
hydrograph
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