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What is a Structure Inventory?



Elegant Methods From a 
Pre-SMART Planning Age

• Direct Observation
• Windshield Surveys
• Interviewing Owners

• Custom Parcel Analysis



The NSI was initially developed to support the evaluation of 
consequences in risk assessments for DamsThe National 

Structure Inventory



NSI Past –2015



NSI Past – 2019 



NSI 2022



NSI Key Attributes: 
Occupancy Type
• Uses HAZUS codes

• RES1 = Single-Family
• Com1 = Retail
• Etc.

• Often associated with
• Depth-Damage Functions
• Population Assignment
• Value uncertainty



NSI Key Attributes: 
Building Type
• Uses HAZUS categories

• Wood, Steel, Masonry, etc.

• Often associated with
• Stability Functions in LifeSim
• Structure Value



NSI Key Attributes: 
Structure Value
• Depreciated Replacement 

Value
• $/SqFt

• Varies with use type
• Year Built
• Income of area

• RES1 only

• SqFt Estimate
• Content to structure value 

ratios based on HAZUS



NSI Key Attributes: 
Foundation Type
• Uses HAZUS categories

• Slab, Pier, Basement, etc.

• Often associated with
• Depth-Damage Functions 

(Basement)
• Foundation Height / FFE



NSI Key Attributes: 
Population
• Day and Night

• Residential higher at night
• Non-Residential higher during day

• Over and Under 65
• Linked with disability rates in LifeSim



Application of NSI

• Provides data for 
models and studies

• Allows for instant 
estimates of large 
study areas

• Nationwide 
coverage
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Generating 
the NSI



Generating the NSI



Structure Location 
and Type 

• Identification
• Parcel Data
• ESRI Business Layer
• NCES
• HIFLD

• Nursing Home
• Hospitals
• Mobile Homes

• Footprints
• USA Structures
• Microsoft
• Map Building Layer



Data Availability



Population 
Assignment
• Census Block Level

• LEHD workers shift Day and Night counts
• Special: Hospital Bed Counts
• New Developments absorb growth indicated 

by ACS

• Structure Level Assignment
• Weight by housing units, number of 

employees, bed counts

• Age: Tract level demographics; block level LEHD; 
nursing homes



Using the NSI: Data Download



Using the NSI: 
Documentation

• Attribute list
• FAQ

• Survey Guide
• Contact Info



Limitations
• Poor data inputs can result in odd data outputs
• Especially when multiple sources are wrong in the 

same location



Quality Checks: Locations

• Low-lying areas • Poor coverage



Quality Checks: 
Values

• Examine outliers for accuracy
• Structure inputs
• Model outputs

• Consider whether depreciation and other factors 
are reasonable for your study area



Quality Checks: Heights

• Foundation heights can have significant impact 
on dollar damage and life loss

• The NSI currently relies on national values for 
heights of a given foundation type

• Structure specific foundation type data is not 
available for all counties

• Consider validating and modifying the default 
assignments

• Spot checks may be appropriate for low-level 
analyses

• We recommend surveys for investment decisions



Survey Tool



Audience Poll

• What is the foundation height of this 
structure?

• Less than 2ft
• 2-3ft
• 3.01-4ft
• 4.01ft or more



Audience Poll

• What is the foundation height of this 
structure?

• Less than 8ft
• 8-9ft
• 9.01-10ft
• 10.01ft or more



Sampling 
Execution Best 
Practices

• Make use of the NSI Survey 
Tool’s Attribute Guide

• Developed by the NSI 
Surveyors 

• Calibrate with known 
structures

• Use “control” structures when 
working with a team

• You can compare results, 
look for biases, etc.



Sampling Design Best Practices
• Not unique to NSI

• Except NSI provides a potential sampling frame
• Sample size mostly varies with how confident you want to be

• Population size doesn’t matter as much as people typically think
• Formulas vary depending on whether you’re interested in mean or proportion

• Stratifications can help improve accuracy, but multiplies sample size



Using sample 
data

• You can overwrite NSI values with 
new best estimates and use 
distributions in consequence 
models

• Heights, structure values 
• Consider updating unobserved 

structure values
• The NSI may know some things 

(foundation type) from parcel 
data but guesses at others 
(foundation height)

• Creating new occupancy 
types may be necessary to 
take advantage of this 
information



Use of NSI in Alternative Analysis

• Not terribly unique from other structure inventories
• General

• Consider future development
• Changes to population for life loss applications

• Update price levels when necessary

• Nonstructural
• Create new Occupancy types when changing damage functions
• Modify foundation type and height for raises



Future Research
• Treatment of uncertainty

• Structure level
• Spatial Correlation

• Occupancy
• Time Use Updates
• Customers, etc.

• Input Data Refinement
• Quality Control
• Machine Learning

• Social Vulnerability
• Web Development



NSI Team
Leads
PI: Nicholas Lutz, HEC
NSI Generator: Alex Ryan, PCX-IN
Web Devs: Randy Goss and Triet Nguyen, CRREL
Advisor: Will Lehman, HEC

Support
Kurt Buchanan, LRH/MMC
Jordan McMaster, LRH
Jay Walter, LRB
Zach Hartley, LRC
Angela Ngo, LRL

Surveyors
Susie Byrd, LRP
Natalie Mcglinch, MVP
Grace Weiland, MVN
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Questions?
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