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Overview
The U.S. Army Corps of Engineers (USACE) has developed the Coastal Storm Damages 
Prevented (CSDP) tool to provide USACE project managers, planners, coastal engineers, 
and economists the capability to develop regional and national assessments of damages 
reduced by USACE Coastal Storm Risk Management (CSRM) projects. CSDP allows 
USACE to report the benefits of USACE CSRM projects to technical experts and decision 
makers, USACE leadership, Congress, and the public. 

The CSDP tool provides USACE with a consistent approach for assessing damages 
prevented by CSRM projects. CSDP has two parts: Annual CSDP Reporting and  
What-if Scenario Analysis. 

Annual CSDP reporting estimates damages prevented by a CSRM project for storms 
for a reporting year. Input consists of data describing the project, storm characteristics, 
damage functions, and structure information. The analysis applies the same storm and 
structure inventory to the with- and without-project conditions. Damages are calculated at 
the structure level. Damages prevented are the difference between total damages with and 
without the project being in place. 

Outputs are used to inform Congress of CSRM project benefits in the Annual Flood 
Damage Report to Congress. Outputs are available at different spatial levels (census block 
group, census tract, and then USACE Districts, Divisions, and/or the national boundaries). 

What-if Scenario Analysis adds features and flexibility that allow for rapid screening-level 
examination of planned or existing CSRM project performance under different conditions 
such as alternative designs, increased storm intensity, and risk due to sea level rise at a 
study location.

CSDP Dashboard Tool: Damages prevented ($) and # of impacted structures, displayed by Division, District, and over time.

Without-project
Storm water levels

With-project
Storm water levels

Highlights Value  
of CSRM Projects -  

Return on Investment

Reports Damages  
Reduced

Communicate 
Benefits of CSRM

Assess Current and 
Future Risks

CSDP uses a cloud-based design that:

•	 is easy to deploy to the field 
through a browser interface;

•	 uses technical methods based on 
standard

•	 USACE models and approaches; 
provides a variety of reports, 
charts, and maps at different 
levels of aggregation through an 
easy to use dashboard; and

•	 can incorporate new advances in 
coastal engineering analysis.
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How CSDP Works
CSDP is a cloud-based system and back-end database that provides a uniform methodology for the 
analysis of storm-induced morphology changes and structure damages. Users submit a package 
of information involving transect-based morphology, storm information, structure inventory, and 
damage functions, using standard spreadsheet and geographical information system (GIS) formats.  
A morphology model, which determines the response of the beach profile to the input storm, 
provides storm-induced flood, erosion, and wave hazard estimates. A consequence model 
determines damages at the structure level from the hazard values. The user interface provides 
the capability to submit and edit packages and view and download results of the morphology and 
consequence modeling. A top-level dashboard displays data on damages prevented through 
charts, tables, and maps. The dashboard provides users the flexibility to visualize results at the 
project level or through roll-ups, across a District, Division, or nationally, and through examination of 
results across years. In addition to the annual reporting capabilities, the What-If Scenario Analysis 
tool can be used assess impacts of alternative futures scenarios.

Consequence Visualization Tool:  
Damages Prevented by Census Tract

Dashboard Example:  
Summary Project Analysis for a given year

User Application
Districts prepare annual data on the significant storms in the reporting year. Those data are combined with morphologyinformation (with- 
and without-project conditions) and an inventory of structures subject to damage. The total set of information submitted is referred to as 
a package. An automated cloud-based analytical process using standard USACE technical approaches and models calculates damage 
in with- and without-project conditions. Damages prevented are obtained by subtracting calculated with-project damages from calculated 
without-project damages. The steps are as follows:

CSDP Investment Needs For Future Development
•	 Expansion of the tool will provide analyses across the portfolio of CSRM projects to include hardened structures, nonstructural alternatives, and natural and nature-based features (NNBF).
•	 Implementation of a direct linkage to the National Structure Inventory (NSI) will allow for simple and uniform specification of the structure inventories used in the analysis.

Learn More 
Website: www.iwr.usace.army.mil/Missions/Coasts/National-Shoreline-Management  
Email: NSMS@usace.army.mil 

Scenario Analysis Results Visualization:  
Damages Prevented at Structure Level

A one-time initial setup defines 
the project situation in terms of 
with- and without-project beach 
profiles and structure inventory 
and damage function data. The 
anticipated level of user effort is 
less than a week for the initial 
project setup; the annual update 
should take about one day.

Data are prepared 
locally at the 
District level on 
an annual basis in 
standard formats 
(spreadsheets, 
GIS) and uploaded 
to the CSDP 
system.

Numerical modeling using 
CSHORE automatically 
creates hazard profiles 
describing wave, water 
level, and erosion 
hazards. Provisions 
can be made for other 
morphology model results 
if desired.

Results at the 
structure level 
are rolled up to 
census block 
group and census 
tract levels for 
display in a 
consequence 
visualization tool.

Damages are estimated at 
each structure using hazard 
profiles and damage functions 
that describe structure and 
content loss given calculated 
wave, water level, and erosion 
hazards at the structure. These 
data are determined for with- 
and without-project conditions.

1 2 3 4 5

Results Visualization: 
Morphology Model


