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Program Vision for SUMMIT

Vision: A capability for linking together “best-in-class” modeling and 
simulation tools to enable analysts, emergency planners, and 
incident managers more effectively, economically, and rapidly 
prepare, analyze, train, and respond to real or potential incidents.
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Integrated Modeling and Simulation 
for Analysts
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CURRENT capabilities to support the 
following scenarios

• Improvised Nuclear Device

• Hurricane

• Tsunami

• Earthquake

• Chemical Release

• Biological Release

• Cyber Attack



SUMMIT Architecture

4



SUMMIT Technology
SUMMIT innovation is new method for model integration

– Extendable repository of Templates, Slots, NIEM datatypes, and Model Wrappers

– User-supplied description and usage meta data

– Slots categorized by Taxonomy (syntax and semantics)
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Example SUMMIT Results
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Populations at-risk

Economic Disruption

Logistics Disruption

Lifeline Disruption



Models Currently Available 
(additional models constantly being added to SUMMIT ecosystem)
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Legend

NPS: National Planning Scenario

I.D.: Infrastructure Damage

Model available in 
template to support 
scenario

Model could be added to 
template to support 
scenario

Mature model and 
template used in support 
of multiple exercises

Scenario





SUMMIT Exercise Support Examples
FEMA Region II Blue Surge (May 2013)
• 3 day functional exercise focusing on the 

first 72 hours a tsunami in the Caribbean. 
SUMMIT provided: 

– HAZUS earthquake and flood 

– USACE/DoD commodities

– Trucks, Ice, PODs, Staff

– Casualty distribution

– Infrastructure effects

– Displaced households

National Level Exercise 2012 (June 2012)
• Cyber-security exercise. SUMMIT provided:

– Model-based scenario data 

– Capability to view integrated M&S results to 
enhance situational awareness and common 
operating picture during exercise conduct. 

• Models/data integrated in SUMMIT:

– Regional Economic Accounting (REAcct)-GDP

– Railroad Network Analysis System

– EPAnet – effects of chemical levels in water

– HPAC – air dispersion model

– FASTMap - infrastructure effects map

9



SUMMIT Reporting Capability has Successfully 
Transitioned from DHS S&T to FEMA’s LLIS and HSEEP
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https:www.llis.dhs.gov/MODSIM



SUMMIT Reports are Searchable by Type 
and Category

11



SUMMIT M&S 
Report Page
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SUMMIT’s M&S report feature 
downloadable data including:

• Analysis notes

• Model(s) parameters

• Excel/CSV results data

• GIS layers (Google Earth and 
ESRI Shapefiles)

• Result Images

• PDF summary

• Raw data formats



R&D and Value Roadmap for SUMMIT
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SUMMIT
R&D 

Capability

Planning Focus Response Focus

Batch
Model Run 

Library
Basic 

Informatics
Live Data Fusion Data Analytics

Visualization and 
Uncertainty

Capability to run 
hundreds of 
SUMMIT 
scenarios 
automatically by 
specifying a 
range of input 
parameters 

Archive library of 
batch runs that 
can be queried 
using the basic 
informatics 
described below

Ability to 
search library 
of batched 
SUMMIT 
results for 
parameter 
values (e.g., 
max/min) 

Capability to incorporate 
real-time data feeds from 
other tools or sources that 
are important for response 
operations. For example, 
the use of live data for the 
configuration of models 
(e.g. inverse plume 
modeling based on 
environmental sensor data 
feeds).

Capability to perform 
analyses/data 
manipulation of real-time 
operational data to 
support decision-making.  
Analytics performed on 
SUMMIT results to 
provide an initial testable 
hypothesis of incident 
scope, scale, impact and 
resource needs or other 
decision support via what-
if analysis.

Human factor-
informed data 
representation for 
intuitive 
interpretation of 
data and data 
uncertainty for use 
by a variety of client 
types including 
mobile computing 
platforms.

Value Add

Planning: Enables user to analyze the variability and 
sensitivity of scenario parameters and response 
decisions on scenario outcomes in order to develop 
robust operational plans. 

Response: Data analytics will build on Basic Informatics, providing users with 
response guidance and ability to develop robust operational plans.  Live data 
fusion will enable the user to replace modeling data with real data over the 
course of operations, and use best available estimates for decision-making.  
Visualization will enable the user to intuitively interpret complex data and data 
uncertainty, to obtain situational awareness and respond more effectively and 
efficiently.
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SUMMIT Capability

Q4/FY2015Q4/FY2014

“base capability”



Future SUMMIT Application to Emergency Planning
In the future, SUMMIT could be used to develop libraries of modeling runs that 
provide data to answer key planning questions, incorporating scenario 
variations and uncertainty.

Additional requirements from end-users are needed

1 SUMMIT run for 1 set of inputs:
• 1 IND detonation location 
• Winds W 15mph 
• Static population (home locations)…

Thousands of SUMMIT run for varying 
inputs: 
• Multiple detonation locations
• Varying weather conditions by time of year
• Population distributions for home, work…

…

Planning Guidance (e.g., Medical 
surge requirement for IND detonation 
threat)

1 2 3 4 5 6 7

Hospital Beds Needed

Day
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Example

SUMMIT is being advanced to automate this capability



Beta version of SUMMIT available online
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Contact Information

www.dhs-summit.us

SUMMIT Program Manager

Chase Garwood

Department of Homeland Security (DHS) 

Science & Technology Directorate

Resilient Systems Division

Chase.Garwood@hq.dhs.gov

Sandia National Laboratories is the principal SUMMIT architect  
Sandia National Laboratories is a multi-program laboratory managed and operated by Sandia Corporation, a wholly owned subsidiary of Lockheed Martin Corporation, for the U.S. Department 

of Energy’s National Nuclear Security Administration under contract DE-AC04-94AL85000.
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