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• Life Safety Risk Indicator (LSRI) Methodology
• LSRI Structure
• Application overview
• Validation example
• Q & A

OVERVIEW
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• The budget development process will use LSRI results to screen ongoing feasibility 
studies, PED and construction work packages to identify those for which life safety benefits 
might play a role in justifying funding. 
• Not a new requirement

• LSRI or LSHI (Life Safety Hazard Indicator) has been 
required for budgeting* for many years

• Consistent, defendable results were difficult to obtain 
from previous methods

• Results in recommendation for additional study
• LSRI 2.0 leverages consequence 

methodology and framework of LST 2.0.
• Support initial understanding of life safety 

in flood and coastal storm risk management 
studies

LSRI APPLICATION

Life Safety
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LSRI METHODOLOGY OVERVIEW
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Life Safety Risk Indicator (LSRI)

Part of a suite of web-based screening tools including the Levee Screening Tool and Dam Screening Tool 

HEC-RAS LifeSim

LSRI: A web-based application utilizing cloud 
computing for risk analysis that employs state-

of-the art methods and tools.

Purpose: Efficient methodology to 
“answer” the question: 

How much will a proposed project 
reduce risk to life and property?
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RISK AND THE LSRI

Problem Statement:
What is the lowest level-of-effort that can be applied to generate credible risk results?

Simplifying 
assumption: 

Proposed project will 
perform as intended.
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RISK CALCULATION
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 "𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑎𝑎𝑎𝑎𝑎𝑎 "𝑤𝑤𝑤𝑤𝑤𝑤𝑤 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟

Existing With Project

Expected annual life 
loss (EALL): 1.35

Expected annual 
damage (EAD): $296M

Expected annual life 
loss (EALL): 0.37

Expected annual 
damage (EAD): $45M

Expected Annual Life Loss Reduced = 1.35 – 0.37 = 0.98
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LIFE LOSS ESTIMATION BASICS

 Initial distribution of people
 Redistribution of people

 Warning
 Response
 Evacuation potential

 Flood characteristics
 Arrival time, depth, velocity

 Shelter provided by final location
 Fatality rates
 Indirect life loss

Life loss calculation essential elements:



9

LIFE LOSS ESTIMATION BASICS

 Initial distribution of people
 Redistribution of people

 Warning
 Response
 Evacuation potential

 Flood characteristics
 Arrival time, depth, velocity

 Shelter provided by final 
location

 Fatality rates 

Life loss calculation essential elements:

National Structure Inventory (NSI)

User inputs for:
1. Evacuation Planning
2. Community Awareness
3. Flood Warning Effectiveness
4. Hazard Advance Notice

HEC-RAS

LifeSim
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LSRI APPLICATION
ACCESS AND MAIN PROJECT WINDOW
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URL: https://lsri.sec.usace.army.mil/

To get an account, send request to:
dll-cwbi-lsri-support@usace.army.mil 

Enter Username and Password at 
login screen

• Username: your email address
• Password: Provided in email

ACCESS LSRI

https://lsri.sec.usace.army.mil/
mailto:dll-cwbi-lsri-support@usace.army.mil
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MAIN PROJECT BROWSING WINDOW

Table contains list of all projects you 
have created.

Click to create new project.

Click name to open project

Click at any time to get back to project list

Clone a project

Share with 
others
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PROJECT INFORMATION TAB

Enter “Testing” for project type and 
“Technical Analysis” for Purpose.
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LSRI APPLICATION
CONSEQUENCES – INUNDATION TAB
Goal: Create inundation that “roughly” represents the extents, depths, velocities and timing of 
flooding for user defined scenarios.
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CONSEQUENCES TAB – INUNDATION
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CONSEQUENCES TAB – INUNDATION

Terrain options:
1. Download 10 meter from 3DEP
2. Upload terrain (HEC-RAS or GeoTiff)
3. Modify existing 3DEP or GeoTiff



17CONSEQUENCES TAB – INUNDATION
TERRAIN MODIFICATIONS
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CONSEQUENCES TAB – INUNDATION
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CONSEQUENCES TAB – INUNDATION



20

CONSEQUENCES TAB – INUNDATION
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There are various tips and tricks on how to setup 
inundation to make it more accurate and efficient, 
including but not limited to:
• Model area mesh cell size
• River alignment cell size, Manning’s N value 

override
• Optional parameters including time steps, 

Courant #, etc

ADVANCED USERS – INUNDATION REFINEMENTS
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CONSEQUENCES TAB – INUNDATION RESULTS
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LSRI APPLICATION
CONSEQUENCES – STRUCTURE INVENTORY TAB
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CONSEQUENCES TAB – STRUCTURE INVENTORY
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CONSEQUENCES TAB – STRUCTURE INVENTORY



26

CONSEQUENCES TAB – STRUCTURE INVENTORY
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• Developed by USACE to support damage assessments
• Based on data from nationally available data sources

• Microsoft building footprints, Longitudinal Employer-Household Dynamics, National Center 
for Education Statistics, etc.

• Freely available

• Details here:
• https://www.hec.usace.army.mil/confluence/nsi/technicalreferences/latest/technical-

documentation

NATIONAL STRUCTURE INVENTORY (NSI)

https://www.hec.usace.army.mil/confluence/nsi/technicalreferences/latest/technical-documentation
https://www.hec.usace.army.mil/confluence/nsi/technicalreferences/latest/technical-documentation
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LSRI APPLICATION
CONSEQUENCES – LIFESIM COMPUTE
Estimate potential loss of life and direct property damages for the flood scenarios created on the 
inundation tab
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CONSEQUENCES TAB – LIFESIM COMPUTE

• Very Short – 0 to 2 hours
• Short – 2 to 4 hours 
• Moderate – 4 to 8 hours
• Long – 8 to 24 hours
• Very Long – 24 to 48 hours
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CONSEQUENCES TAB – LIFESIM COMPUTE
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CONSEQUENCES TAB – LIFESIM COMPUTE

Runs 1000 iterations of LifeSim 
with uncertainty sampling (large 
populations can take upwards of 
10 minutes). Computes life loss 

and damage to structures, 
property and contents.
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LSRI APPLICATION
CONSEQUENCES – CONSEQUENCE RESULTS
Review LifeSim Results
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CONSEQUENCES TAB – CONSEQUENCE RESULTS
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LSRI APPLICATION
RISK TAB
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RISK TAB

LSRI risk table. It is a slightly 
modified approach to quickly 
calculate potential risk reduction.
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RISK TAB

First row is the annual exceedance probability of event 
for when damages start to occur in project area. If 
unknown, 0.1 (10-year) is usually a reasonable estimate.

Annual exceedance probability 
associated with user defined 
inundation scenario.

Automatically 
populated from 
LifeSim results.

Add additional rows for each 
flood scenario. Need at least 2.
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LSRI APPLICATION
EXAMPLE VALIDATION STUDY
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SOUTH SHORE STATEN ISLAND
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SOUTH SHORE STATEN ISLAND
Hurricane Sandy was one of the largest Atlantic 
hurricanes to reach the United States on record,
and resulted in great devastation along the Atlantic coast, 
particularly in the New York Metropolitan Area. Fifty-three 
(53) New York State persons died, including 43 in New 
York City and 24 in Staten Island which accounts for over 
45% of the total deaths due to Hurricane Sandy in
the state of New York. Fourteen (14) of those deaths were 
in the study area alone.
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SOUTH SHORE STATEN ISLAND
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LSRI BENEFITS
Accessibility 
• Web-based application (no installation or downloads required)
• Username and password is only requirement to access
• Collaboration - easy to allow other users to view and/or edit screenings

Scalability
• Complete screening-level risk assessment with minimal data requirements in less than a day
• Allows for more refined, detailed user input to reduce uncertainty
• HEC-RAS models and LifeSim data can be downloaded and refined to support traditional analysis 

in later phases 

Transparency
• Applies industry standard tools and processes to develop components of risk estimate 

• HEC-RAS for inundation mapping
• NSI and LifeSim for estimating potential economic damage and life loss

• Users can download models from tools above for review outside of the LSRI
• Users can upload results from existing HEC-RAS models for use within LSRI
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