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Overview

• Flood Mapping: Depth Damage Grid
• Building Mapping 
• Building Damage Estimation
• Vermont Preliminary Results
• Next Steps- Depth Damage Functions
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Damage Estimation
Workflow
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Depth Damage Grid
Flood mapping 
of the106 foot 
flood stage 
using USGS 
depth grid 
developed 
from flood lake 
gage data 
across the US 
portion of the 
study region.
https://pubs.er.usgs.gov/publi
cation/sir20185169
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Building Mapping
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Damage Estimation

NY
Spatial join buildings & NY state parcel centroids -> match NY 3- digit property 
type code to Hazus occupancy table using SIC conversion -> manually clean up 
final Hazus codes using other parcel field descriptors. Manually determine 
codes for buildings that were not matched.

*Of the NY Counties impacted by the flood zone, Clinton was the only one that 
makes parcel data available for free.

VT
Spatial join E911 point file-> match E-911 site type category field to Hazus 
occupancy table -> use VT parcel polygons to determine occupancy type for 
any missing fields -> manually clean up final Hazus codes using other E-911 
and VT parcel field descriptors. 

*VT parcel data descriptors were not specific enough to match occupancy type 
with those alone.

Building Attribution
Mapping Specific Hazus Land Use Categories



Damage Estimation
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All buildings assumed to be 1’ slab on grade with the following exceptions 

NY- Clinton County basement and crawl space data were included when it was available 
in the parcel layer.

VT- basement data was included for buildings where it was available for free through a 
realtor company.

Building Attribution
Foundation Type



Damage Estimation
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Residential Occupancy Type 
8’/story  
+ 6’ attic 
+ 4’ basement
(exception is that most mobile home occupancy types considered 1 story)

Multi unit Residential 
10’/story  
+ 6’ attic 
+ 4’ basement

All other Occupancy Types
14’ first floor
+10’ subsequent floors
+ 6’ attic

Building Attribution
Building Height/Number of Stories



Damage Estimation
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CDMS is a HAZUS tool that validates user data to ensure that the data are Hazus 
compliant (e.g. appropriate domains, values, formats).

CDMS can enrich missing data from user provided buildings with building value and 
content value based on the CDMS algorithm that primarily uses census data with 
additional user provided attributes to calculate these values. 

Building Attribution
Building Value & Content Value  



Damage Estimation
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The depth damage function is a 
combination of occupancy type, 
foundation type, location, and 
number of stories. 

The building value/contents 
values are used to estimate 
economic loss.
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Damage Estimation
Occupancy Type: Industrial Light
Foundation Type: Slab on Grade
Number of Stories: 1
Building Height: 16’
Square Footage: 47,600
X Coordinate of Centroid: -73.2178
Y Coordinate of Centroid: 44.4709

Building Cost: $13,803,444 USD
Content Cost: $20,705,166 USD (150% 
building cost)
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Hazus Preliminary Results- Vermont

Total Estimated Loss is

$263,054,172
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Hazus Preliminary Results- Vermont



2020-11-24

14

Next Steps

Stage Damage Tables

Developing a depth damage function to 
calculate damage at different levels of 
flooding. 
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Key Messages

• State of the art flood damage estimation method that is 
replicable.

• 106’ is an extreme scenario, but we can extrapolate 
estimates for other flood levels.

• Complimentary to other project components.

• Scalable from an individual building, to neighborhood to 
entire LCB region. 

• Mapping makes data more accessible. 
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