
The challenge and current status of distributed 
acoustic sensing (DAS) data management

Chin-Shang Ku 
2024/01/12 @DAS workshop



The advantage of DAS and its applications 
• The oil and gas industry 
• Geothermal energy development 
• Carbon capture and storage 
• Near-surface geophysics 
• Engineering infrastructure monitoring 
• Environmental research 
• Seismic monitoring 
• …
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Challenges in sharing DAS data
• No standard data and metadata 

format 

• Data volumes are large and 
exceed traditional seismic data 
repositories 

• Common seismic data formats 
are not a good fit 

• What information is needed for 
metadata?
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• Traditional seismic data:  
• SAC (Seismic Analysis Code) format. 
• MiniSEED: is the subset of the SEED that is use for time series data. 
• PH5: is a seismic data format created by IRIS PASSCAL using HDF5. 
• ASDF: The Adaptable Seismic Data Format, is a modern file format intended for researchers 

and analysts. 

• DAS data: 
• HDF5 (OptaSense, OptoDAS, AP Sensing, etc.) 
• TDMS (Silixa iDAS)

Data format between traditional seismic and DAS data
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TDMS data structure

Courtesy to NI.com

For MiDAS project: 

Each TDMS file contains 20 sec waveforms 
records of all measurement points (nodes)
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'name': 'MiDAS_UTC_20240102_235808.373',  
'SamplingFrequency[Hz]': 1000.0,  
'SpatialResolution[m]': 4.0,  
'Fibre Type': 'Standard',  
'Zone Type': 'Single-Zone',  
'Start Distance (m)': -231.378944,  
'Stop Distance (m)': 7213.405839,  
'Continuous Mode': True,  
'MeasureLength[m]': 7296,  
'Precise Sampling Frequency (Hz)': 10000.0,  
'PeakVoltage[V]': 3.3, 'Pulse 2 Delay (ns)': 500.0,  
'PulseWidth[ns]': 50.0,  
‘Offset (m)': -231.378944, 'Receiver Gain': '70;70;70\r\n',  
'Pulse Width 2 (ns)': 50.0,  
'Peak Voltage 2 (V)’ 
'iDASVersion': '2.6.1.4', 'iDASClockSource': 'AA Onboard PLL’, 
'SystemInfomation.GPS.TimeReference': 'GPS',  
'SystemInfomation.GPS.UTCOffset': 37.0,  
'SystemInfomation.GPS.Latitude': 24.0284553,  
'SystemInfomation.GPS.Longitude': 121.629038,  
‘SystemInfomation.GPS.Altitude': 38.719,  
'SystemInfomation.GPS.SatellitesAvailable': 9, 
… 

Metadata information from raw data of iDAS
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SeisComP Data Structure (SDS)
• <SDSdir>/Year/NET/STA/CHAN.TYPE/NET.STA.LOC.CHAN.TYPE.YEAR.DAY 

• archive/2023/TW/00000     
                                   00001 
                                   00002                  
                                       ~ 
                                   01822 
                                   01823/HSF.D/TW.01823..HSF.D.2024.001 
                                                           TW.01823..HSF.D.2024.002 
                                                                                ~ 
                                                           TW.01823..HSF.D.2024.011 
                                                           TW.01823..HSF.D.2024.012 20



21TileDB is a library that efficiently manages large-scale, n-dimensional, dense and sparse array data.
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The Global DAS Campaign of 2023 (Wuestefeld et al., 2023) 24



Wuestefeld et al., 2023  

The Global DAS Campaign of 2023
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Summary

26

• High resolution of DAS data provides the new era of the seismic observation 

• The near-real-time DAS database has been constructed for MiDAS project  

• Effectively sharing DAS data remains the most critical issue at present 

• The Cloud application (including computing and storage) is an inevitable step for DAS data 
processing 



Thank you for your attention!



Courtesy to Yen-Yu Lin
Courtesy to Chin-Jen Lin



from Silixa Ltd

DAS: distributed acoustic sensing  

Distributed sensing is a technology that 
enables continuous, real-time measurements 
along the entire length of a fibre optic cable

Courtesy to Chin-Jen Lin

Fiber of Hole A was deployed on 2021/12/31



Gauge length: spatial resolution, which is generally larger than the sampling resolution 
Channel spacing: the distance between consecutive measurement points (sampling resolution) 

for MiDAS project: gauge length=10m; channel spacing=4m ; smapling rate=1000Hz 
1824 stations (~7.3 km optical fiber)

Courtesy to APsensing


