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Introduction to 

2-D Wave Spectra
Wave Parameters
Individual Waves

Water Temperature
Surface Currents
Air Temperature

GPS Positions, 
Metadata, etc.

- USACE requires accurate historical 
and near-real time coastal process 
data to complete coastal storm risk 
management and navigation 
planning, engineering, and 
operational projects within project 
constraints. 

- Readily-available, high-quality 
coastal wave data are required for 
risk-based engineering design and 
adaptive management for USACE 
projects.



From issuing 
annual printed 
reports of data 
tables, to being able 
to publish detailed 
bulletins of 
significant wave 
events in near-real 
time, with 
climatological 
context.

How did we get 
here?



History and Origins

1975

Single point gauge 
mounted on a tripod

2025

Single point gauge 
is presently still in 
use at Scripps Pier



http://www.youtube.com/watch?v=lsFVrGZWH8I




































Why AWS instead of On-Prem?

2011 Southwest Blackout Local Power and Network outages

+



2012 AWS EC2



2014 AWS Glacier

- Disaster Recovery
- Legato NetWorker DLT Tape backups

AWS Glacier
Monthly 
Snapshots



- Centralized store for CDIP 
operations metadata (deployments, 
inventory, contacts and reports)

- Manages deployments through 
their lifecycle.

- Provides a standard REST API for 
programmatic interaction

- Easy interface for changing buoy 
and deployment settings

- Easy interface for managing data 
back-fills

- Metadata API

2018 AWS RDS



CDIP metadata DB
Manage deployment lifecycles



2020 AWS SQS

- Realtime Processing Queue

- Purpose: efficient and scalable 
redundant buoy data processing

- AWS Simple Q Service (SQS) 
allows multiple “workers” - scalable

- Produces redundant processed 
buoy data in EFS (AWS Elastic File 
System)

- Python wrapper for time-tested 
CDIP FORTRAN code

Producer Q Consumer delete

State = sent State = received
State = 
deleted

“stored" “In flight”



2021 AWS EFS

- ERDDAP aggregates 
realtime and historic 
netCDF on EFS



2025 AWS

CDIP Entire Stack moved to AWS

- Website
- THREDDS
- Processing
- Models
- Calibration



Challenges

- Time
- Moving data
- Realtime Operation data syncing
- BOTs / AI
- Cost
- Evolving Technologies and Services

2025 AWS

CloudFormation CloudWatchWAF (Firewall)
Load Balancers

Backup

EC2 RDSS3 Glacier EFSSQS

IAM Certificate Manager CloudTrail



Challenges

- Time
- Moving data
- Realtime Operation data syncing
- BOTs / AI
- Cost
- Evolving Technologies and Services

2025 AWS
EC2 EFSSQS

CloudFormation CloudWatchWAF (Firewall)
Load Balancers

BackupIAM Certificate Manager CloudTrail

RDSS3 Glacier



Challenges

- Lift and Shift vs New

- Legacy Code

- Software/Hardware

- Staffing
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Challenges

- Lift and Shift vs New

- Legacy Code

- Software/Hardware
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CDIP Web Stats

1.2 million
Requests Daily

500k/day Web

380k/day API

330k/day THREDDS

4k/day ERDDAP

29k/day Blocked



AWS Service Cost

$
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