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(3) rotate velocities on ship to North (using headingheading)
● yields measured velocities in Earth coordinates
(4) remove ship’s speed using positionspositions
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● Installed on UNOLS ships, rolling out to NOAA ships
● Link to Table of ships
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●   Basic requirements
●   Processing
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http://currents.soest.hawaii.edu/docs/adcp_doc/UHDAS_Computer/UHDAS_Actions.html
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CODAS: Common Ocean Data Access System
● Portable (multiple operating systems)
● Self-descriptive (like netCDF)
● Aggregated files (multiple files)
● Designed for ADCP data
“CODAS Processing” → produce ocean velocities
● Tools to access and modify CODAS files
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Goals
● Run on multiple operating systems 

– (Windows, OSX, Linux)
● Open source, free (Python)
● Flexible (tweak, tune, patch, augment)
Processing
● Written for ADCP data
● Works with most RDI ADCPs (link)
● Balance real-time product with recoverable dataset
● Single-ping (automated) and manual editing
● Calibration diagnostics and routines
● Documented

CODAS = “Common Ocean Data Access System”
(*) via VirtualBox pre-configured Linux computer
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(*)

http://currents.soest.hawaii.edu/docs/adcp_doc/codas_doc/pymat_transition.html
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(1) process single-ping data

– beam-to-earth coordinates
– single-ping editing (acoustic interference, bottom)
– create averages; save to disk
– load averages into CODAS database

(2) load averaged data into CODAS database
– 1980’s  PINGDATA
– VmDAS: *.LTA, *.STA

(no single-ping editing)
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● View figures and logfiles
● Fix heading:

● patch gappy but accurate heading correction (if relevant)
● apply time-dependent heading correction

● Determine corrections/calibrations, then apply
● remaining transducer offset
● scale factor (if relevant)
● transducer-GPS offset (in meters)

● Manually edit out bad data (“gee-autoedit” tutorial)
● graphically select bins, profiles
● using thresholds

● check calibrations
● make figures (web page); export data (matlab, netCDF)
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http://currents.soest.hawaii.edu/docs/adcp_doc/codas_doc/edit_doc/index.html
http://currents.soest.hawaii.edu/docs/qpy_demos/adcp_pyproc/km1001c_fullproc/os38nb/webpy/
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● Tools for or raw (single-ping) ADCP data:
● visualization of beam values 
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● beam velocity

● estimate EA (transducer angle)
● conversion of NMEA strings to “rbin” data files

● N1R, N2R, N3R (from VmDAS)
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● tools to plot rbin data:
● plot POSMV quality 
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Angle applied comes from 
● Transducer angle (beam “3” clockwise from bow)
● Heading of ship

● VmDAS,
–“Primary” heading, often no QC message
– If “Primary” fails, replace with “Secondary”

● UHDAS, 
–Reliable heading for each ping (eg gyro)
–Heading correction for each averaging period
–Calculated relative to devices such as Ashtech, POSMV, 
Seapath, Mahrs, Phins (hopefully with QC fields)
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we can't tell without knowing 

the quality of the accurate 
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Calibration: ADCP-GPS offset

(1) Cross-track error:
– recovery requires accurate heading

(2) Along-track error:
– may indicate a serious problem
– recovery may be possible, incomplete, 

ambiguous

(3) Transition/maneuvering error
– Lag or offset in time or space
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Manual Editing

● Bottom interference
● Wire interference
● Scattering layers
● Ringing
● Bad shallow PG and underway bias

(see GeeAutoedit documentation)
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Who uses ocean currents from Shipboard ADCP?

At Sea:
● near-realtime guidance for sampling

● “are we inside or outside the eddy” 
● “did we cross the front yet?”
● “where do we find the zooplankton?”

● preliminary calculations for science
● characterize data based on flow regime

● operationally
● aid in dynamic sampling strategy
● predict trajectory of drifting objects
● towing, over-the-side work, dive operations  
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Post-Cruise Analysis:
● Look in detail (calculations or context) for one 

cruise
● apply calibrations, edit; reprocess if problems are found

● Climatology/Time-series using multiple cruises
● requires multiple datasets that are already finalized 
● project-based example:

– instrumented Volunteer Observing Ship (eg. Oleander)
– Drake Passage crossings to Antarctica (L.M.Gould)

● opportunistic example:
– Pacific Equatorial currents (many ships, eg TAO buoy service)
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What are our data goals?
● Data should be as close to "final" as possible 
     (for an automated system)

● Data should be useful for science and 
     operations at sea

● Require minimal post-processing for science
● Enhance the utility and visibility of ADCP data
● Open Source code, clear documentation 
● Reprocessing on multiple operating systems
     (Linux, Mac, Windows)  
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(3) Data benefits of UHDAS

● Remote monitoring by ADCP guru:
● ensure good configurations, reasonable settings
● catch problems early

● Long-term usefulness:
● Open source software
● Existing path to NCEI

● Open communication with scientists and techs
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Typical UHDAS dataset sizes

Original data from instruments, 
logged by UHDAS

(intermediate
stages)

automated
processing
- directories
- products

ADCP data submission from a cruise

● Full at-sea directory (eg. month-long cruise)    5Gb
● Subset necessary to completely reprocess      4Gb
● Final averaged data product for scientists      25Mb

nuggets for science use/evaluation
plots: diagnostic, science
logs: evaluation, calibration
data: ocean currents  
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(4)  Archiving, Serving, Stewardship

● diagram of information flow
● JASADCP – long-term archive for finalized 

shipboard ADCP data

● UHDAS, R2R, and NEIC
● historical data to JASADCP
● mine historical data for low-hanging fruit, other uses
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Joint Archive for Shipboard ADCP
● accepts science-ready ocean current data

● over 800 cruises (multiple instruments on some ships)
● from multiple countries, multiple acquisition systems
● this represents only a small fraction of historical data

● regularly used by scientists from 1992 - present
● (new) higher-resolution data available now/soon
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NCEI: archiving UHDAS datasets
● UNOLS cruises

– ship submits to R2R  (http://www.rvdata.us/catalog)
– R2R adds value, pushes to archive to NCEI

● NCEI creates data accession
● cruises under NCEI 

Global Ocean Currents Database
● “originator data” R2R shipboard ADCP  (507 cruises)
● UHDAS group: work with NOAA to

● get UHDAS ADCP data from NOAA ships into NCEI
● improve discovery and use of archived datasets
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Summary: What We Did

1. ADCP instrument
●  What it is; getting ocean velocities

2. ADCP Data Acquisition
●  Acquisition, processing, monitoring
●  Comparison: UHDAS    VmDAS
●  UHDAS data details

3. CODAS Processing 
●  Single-ping editing
●  Postprocessing

● Calibration
● Editing

4. Data Stewardship (more discovery,
                                            more recovery)
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http://currents.soest.hawaii.edu/docs/adcp_doc/UHDAS_Computer/UHDAS_Actions.html
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