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Recap: creepmeter measurements at the USGS

Creepmeter data acquisition and archival began 
in the 1960’s and extends through present-day.

• Oldest active creepmeter: 
 Cienega Winery (Nov., 1968)

 
Creepmeter design and data acquisition has 
evolved dramatically since the first installations.

• Todd and Rogers’ talks discussed different designs

Today, the USGS supports 15 active creepmeter 
sites. 14 creepmeter sites have been retired. 

  
To date, internal processing workflows have been 
adapted to accommodate the evolving network… Langbein et al., 2020
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Recap: Creepmeter Details
Yesterday’s field trip: Gallegos Winery 

25 m rod transducer
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Creep-induced rod extension produces a voltage change.

Voltage readings and other system metrics are recorded 
every 1 (or 10) min, and telemetered via GOES satellites 
(or via HOBO-link for recent Bilham installs).

The creepmeter network hosts multiple instrument 
designs (and generations therein) that uniquely encode 
voltage changes.
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Voltage readings and other system metrics are recorded 
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Recap: Creepmeter Details
Yesterday’s field trip: Gallegos Winery 

25 m rod transducer

USGS wire creepmeters
(SJB, Parkfield)

Bilham creepmeters
(Bay Area)

Rupture meters
(select sites)

Langbein, 2014

Figure credit: Josie Nevitt
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Downloaded data - examples

Web Products (data downloads)
Website appearance and data access

Data Downloads:
https://earthquake.usgs.gov/monitoring/deformation/data/download.php

CHP1 - 10 minute sampling

Yr                Jd               Offset        ….  

Langbein et al., 2020

https://earthquake.usgs.gov/monitoring/deformation/data/download.php
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Sampling rates evolve as instrumentation / telemetry capabilities advance.
 

Cumulative creep displacement since installation can be reconstructed by 
integrating relative creep measurements from successive instruments.
 

Generational shifts in metadata standards are easily managed individually, 
but incremental changes increase storage, processing and reporting 
complexity that compounds over time.
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increasingly difficult to sustain.

To ensure continuity and scalability, we are working to 
migrate processing workflows and dashboards to a 
modern cloud-based platform.
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High-precision creepmeter measurements require rigorous 
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evolve, telemetry systems change, and data volumes grow.
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migrate processing workflows and dashboards to a 
modern cloud-based platform.
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Migrating processing workflows and data storage to the cloud

MAIN GOAL: Develop a cloud-based platform that 
allows for standardized data access, metadata 
handling and storage, and data archival procedures 
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Modernize and improve the user-facing data access 
dashboard to facilitate data accessibility and simple 
pre-analysis visualization and monitoring. 

Flexible, cloud-based data containers

• A high-performance multidimensional array 

database designed for large scientific 

datasets

• Supports both dense and sparse arrays, 

enabling efficient storage of regular grids 

and irregular data

• Cloud native and optimized for parallel IO, 

chunked storage, and selective data slicing

• A scalable data storage option with 

database style querying capabilities
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Migrating processing workflows and data storage to the cloud

MAIN GOAL: Develop a cloud-based platform that 
allows for standardized data access, metadata 
handling and storage, and data archival procedures 
for creepmeter processing workflows and data. 

Modernize and improve the user-facing data access 
dashboard to facilitate data accessibility and simple 
pre-analysis visualization and monitoring. 

Tentative Improvements to Monitoring 
and Access Dashboards 

• Dynamic, interactive monitoring dashboard

• Consolidated site and metadata reporting 

and visibility

• Installation details, instrument 

specifications, and site information

• Instrument state-of-health and 

expected deployment duration

Instrument details are currently published in 
Official File Reports and site-specific studies.



Objectives:

1. Gather archived USGS creepmeter data (raw voltages, metadata, and processed displacements).

2. Develop a metadata scheme to support data from the shallow fault displacement instruments in 
operation by the USGS, in particular creepmeters and inclinometers.

3. Develop a modern cloud-friendly data and metadata container (e.g. TileDB) for shallow faulting data.

4. Extract, transfer and load archival creepmeter data into the data container. 

5. Archive creepmeter data in the new data container. 

6. Develop connectors to automatically receive real-time telemetered data from Onset and Campbell 
Scientific data loggers and the GOES Data Collection System. Note: This proposal does not cover field 
or communications costs of instruments.

7. Develop monitoring and/or access dashboards.

8. If resources allow, analyze Langbein’s Fortran-based processing code and convert into a modernized, 
well-documented language/workflow for processing real-time data into displacements.

Project End-date: September, 2027
 

(migration may finish sooner)

Cloud Migration Timeline - Officially Underway!

Shallow Fault Displacement Data: Consolidation and Archiving
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Conclusions

1. The USGS is in the process of migrating creepmeter data and processing 
workflows to a cloud-based platform through collaboration with EarthScope. 
User-facing data access dashboards on USGS pages will also be updated. 

2. New cloud-based data containers are flexible storage solutions that will offer 
standardized data access, metadata storage, and archival for creepmeter 
data and other measurement records (e.g., strain meters and tilt meters).

3. This new system can be adapted to process and store new data types as 
technologies and measurement techniques advance. 

Contact: cbaden@usgs.gov




	Slide 1: Migrating USGS creepmeter data and  processing workflows to the cloud
	Slide 2: Recap: creepmeter measurements at the USGS
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39: Cloud Migration Timeline - Officially Underway!
	Slide 40: Cloud Migration Timeline - Officially Underway!
	Slide 41: Conclusions
	Slide 42

