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Agenda

Time Topic

8:30 AM – 9:30 AM Remarks from FEMA, Introduction/Overview of DSS-WISE Web

9:30 AM – 10:00 AM Simulation scenario setup research and data entry

10:00 AM – 10:10 AM SHORT 10 MINUTE BREAK

10:10 AM – 10:30 AM Understanding simulation outputs

10:30 AM – 11:20 AM Hands on exercises using the new system features

11:20 AM – 11:30 AM SHORT 10 MINUTE BREAK

11:30 AM – 12:00 PM Tips and Tricks/Advanced Techniques

12:00 PM – 12:15 PM Future system enhancements

12:15 PM – 12:30 PM Questions / Discussion



6

WIFI Connection

•SSID: DamSafety2024
•Password: asdso2024



7

Introduction/Overview of DSS-WISE Web 1.1
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Introduction and Brief History

A large majority of the dams (~65%) listed in the NID are privately owned.
Dam safety requires collaboration with private dam owners

Many private dam owners do not fully understand 
their personal responsibilities in case of a failure

Many private dam owners do not have the funds to 
hire engineering companies to study their dams and 
prepare EAPs

The dam safety is under the responsibility of the states.

The states do not have the budget or the manpower to closely follow the large number of dams under their jurisdictions, and 
they lack the judicial authority to impose the EAP studies on private dam owners.

Many people in the United States live in areas considered to be hazardous in the event of a dam failure. The potential for 
catastrophic floods due to these events is only made worse by aging infrastructure, climate change, and population creep into 
flood zones of what used to be considered low-hazard dams. 
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Challenges of Legacy Flood Modeling Solutions and Benefits of the National Web-based Decision Support System for 
Water Infrastructural Security (DSS-WISE Lite)

Legacy Dam-break Flood 
Modeling Challenges:

Web-based DSS-WISE Lite Solution:

Difficult User-friendly

Slow Fast

Expensive Free

• Web-based setup and results download
• Ph.D. in numerical modeling is not required
• Fully-automated data preparation with minimal setup
• Verified and validated 2-D numerical flood model
• GIS compatible results become available as soon as the 

simulation finishes

• Simple simulation setup can be done in < 2 minutes
• State-of-the-art model uses multithreading to fully take 

advantage of available compute hardware
• In 87% of the cases results are returned to the user within 

30 minutes and in 92% of the cases within one hour

• No charge for use, licensing, or compute time
• Simulations run on NCCHE’s servers- no need for expensive 

hardware
• Expensive engineering company is not required to obtain 

results
• Available 24/7

User-friendly Fast Free 24/7
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Web-based DSS-WISE Lite Has Received 82,218 Simulation Requests From 2,213 Active Users
(November 2016-September 2024)

Easy to setup <2min 

Fast to run <30min

Free 24/7

Helping emergency management & response 

efforts for protecting people’s lives and 

livelihoods and saving dam safety 

agencies/taxpayers tens of millions of dollars 
in operational cost along the way.
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• In September of 2017, Hurricane Maria made 
landfall over Puerto Rico.

• The spillway for Guajataca Dam began to fail, 
triggering an emergency on top of an 
emergency.

• 6 engineers from STARR II were able to model 
all 35 dams in Puerto Rico using 117 DSS-
WISE Lite simulations in less than 41 hours 
(average simulation run time of 21 minutes).

Emergency Response

“Inundation shadow” for all dams in Puerto Rico
Report Slides: https://dsswiseweb.ncche.olemiss.edu/documentation/Washington_DC_2019_Short_Course/UNIT10b_Rapid%20Dam%20Break%20and%20Conseq%20Assess_PR_Hurricane%20Maria.pdf

Guajataca Dam spillway failure
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Emergency Response

25 DSS-WISE Web simulations for the Fitchville Dam by the National Weather Service and Connecticut State  
Dam Safety Officials in the same morning of the leak (Average simulation run time of 13 minutes).
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Additional Incidents/Events
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From 
FEMA/NDSP       
DSS-WISE 
Lite Users 
Survey

Incidents/Events where Web-based DSS-WISE Lite was Used for Emergency Management and Response

2017: Oroville, California 
Most notably, DSS-WISE  Lite was used in the Oroville Dam Incident in 2017. Only an 
inundation map for the main dam was available at the time. In response to the release of 
high flows through a damaged spillway and use of an emergency spillway with hillside 
erosion, over 60 independent model runs were submitted in a 4-day period. DSS-WISE  
Lite was used to model various failure modes and determine appropriate evacuations.

2018: Snelling, California
In California, an Emergency Action Plan (EAP) was activated for Moccasin Lower Dam during a flood event 
due   to inadequate spillway capacity that resulted in high seepage flows at the downstream toe of the dam 
and potential for dam overtopping. DSS-WISE  Lite confirmed a dam failure would flood the fish hatchery 
downstream, impact a highway road, and    be absorbed by the downstream reservoir, which led officials to 
dewater the reservoir through a water supply tunnel to alleviate seepage concerns and prevent overtopping.

2018: South Carolina
In South Carolina, multiple EAPs were activated for several dams during the approach of Hurricane 
Florence. Dam Safety Program staff identified dams that were expected to receive the most rainfall and 
conducted DSS-WISE  Lite simulations to evaluate hazard classifications and ascertain accurate mapping 
would be available for distribution to emergency management.

2019: Soda Springs, California
In California, Lake Van Norden Dam suffered damage to the spillway channel concrete liner. The dam 
owner’s approved inundation map was used during the   incident, but DSS-WISE  Lite was used to confirm 
the owner’s inundation area and flood parameters.
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General Flow Diagram of the DSS-WISE Web Portal with Map Server and Graphical User Interface (GUI)
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DSS-WISE Lite Group Concept

NCCHE FEMA

Other Agencies
(DHS, DOD, DOI, 

DOE, USDA, 
NOAA/NWS)
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DSS-WISE Lite Current Capabilities

Ability to model sunny-day failures- reservoir is modeled at a given pool 
level, reservoir bathymetry is automatically spatially interpolated from 
user-supplied data
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Human Consequences Module (HCOM)
Visualization Tool

Downloadable Results Package and Reports

Users can visualize results/maps via the system’s interactive GUI on their personal computers 
and smart phones, or download them onto their own servers as GIS layers or just as a 
summarized PDF report to be handed to emergency managers and first responders.
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Incident/Event Simulation Results

Edenville and Sanford Dams, Michigan, USA 
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DSS-WISE Lite Hydrodynamic results
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DSS-WISE Lite Results: Flood maximum depth 
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DSS-WISE Lite Results: Flood maximum velocity
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DSS-WISE Lite Results: Flood maximum DV



26

DSS-WISE Lite Results: Flood arrival time
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DSS-WISE HCOM: Human Consequences Module
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DSS-WISE HCOM Results: Daytime population density (from LandScan USA)

(Daytime PAR)
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DSS-WISE HCOM Results: Nighttime population density (from LandScan USA)

(Nighttime PAR)
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DSS-WISE HCOM Results: Flood hazard level for people outdoors
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DSS-WISE HCOM Results: Flood hazard level for people indoors
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DSS-WISE HCOM Results: Potentially lethal flood zones (PLFZ)
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Modeling System Verification/Validation
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NCCHE’s Dam-break Experimental Facility at USDA/NSL

• USDA-ARS, National Sedimentation Laboratory, Oxford, MS

• 7.6 m by 3.66 m tilting platform

• 3.24 m long 0.5 m wide and 0.6 m deep channelized reservoir

• 4.4 m long 3.66 m wide floodplain 

• Sliding gate is actuated by a weight drop system

• Gate is pulled upwards at 8 m/s
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NCCHE’s Dam-break Experimental Facility at USDA/NSL
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Comparison with DSS-WISE

Cell size 0.01 m
Reservoir depth, h = 0.3 m
Manning’s n = 0.012 (reservoir)
and n = 0.01 (floodplain)

(Ozeren et al., 2019)
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Taum Sauk 
Dam failure:

❖ On December 14, 2005, the 
upper reservoir was overtopped, 
causing erosion, and breaching 
the embankment. 

❖ A breach approximately 656 feet 
wide at the top and 496 feet 
wide at the base formed, 
releasing a peak discharge of 
around 273,000 cubic feet per 
second.

Reynold County, Missouri 
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Results: Taum Sauk Dam Failure

 Overall F statistic = 84.1% 

(Pophet et al., 2023)

*Pophet, N., McGrath, M., Al-Hamdan, M., Smith, P., Inci, G., Demby, J. (2023). Sensitivity analysis of input 

parameters to flood characteristics for historical dam failures using DSS-WISE Lite web-based system. 

Proceedings of the ASDSO Dam Safety 2023 Annual Conference, (pp. 1–8).

*Pophet, N., McGrath, M., Al-Hamdan, M., Smith, P., Inci, G., Demby, J. (2024). A Numerical Study of Historical 

Dam Failures Using DSS-WISE Lite Web-Based System. ASDSO Journal of Dam Safety, 21(1).

(Pophet et al., 2024)
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(Pophet et al., 2023)

*Pophet, N., McGrath, M., Al-Hamdan, M., Smith, P., Inci, G., Demby, J. (2023). Sensitivity analysis of input parameters to flood characteristics for 

historical dam failures using DSS-WISE Lite web-based system. Proceedings of the ASDSO Dam Safety 2023 Annual Conference, (pp. 1–8).

*Pophet, N., McGrath, M., Al-Hamdan, M., Smith, P., Inci, G., Demby, J. (2024). A Numerical Study of Historical Dam Failures Using DSS-WISE Lite Web-

Based System. ASDSO Journal of Dam Safety. 21(1).

(Pophet et al., 2024)
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Pophet, N., McGrath, M., Al-Hamdan, M., Smith, P., Inci, G., Demby, J. (2024). A Numerical Study of Historical Dam Failures 
Using DSS-WISE Lite Web-Based System. ASDSO Journal of Dam Safety. 21(1).
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While HEC-RAS and DSS-WISE Lite employ different numerical 
schemes and computational methods, …results are very similar.”

“…DSS-WISE Lite is the model of choice for fast run time, ease of 
use, and low computational demand…”

-Dr. Danielle Salt
Salt, D. V. (2019). A comparison of HEC-RAS and DSS-WISE Lite 2D hydraulic models for a Rancho 

Cielito Dam breach. California State University: Sacramento, CA, USA.

“ “
Published Dissertation Conclusions
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