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QA & QC in NOAA Ellipsoidally Referenced Survey Hydrography

• Introduction

– The Ellipsoidally Referenced Survey (ERS)

– Positioning Options

– Quality Concerns

• Survey Platform Position QA & QC

– ERS Standards & Software Processing

– Solution Evaluation & Hydro Context

– QC Tools & NOAA ERS Data Examples

• Remediation Options

• Summary

– Wanted:  (Re)Processing Mechanization



• ERS raisons d'être

– Improve Precision in Hydrography, Maintain Accuracy (+)

Sub-decimeter 3-D geodetic positioning of survey platform

Measure vertical position across the entire frequency band

– Improve Efficiency

Decouple chart datum recovery from soundings/delivery

Ellipsoidally Referenced Survey – ERS Introduction

Decouple chart datum recovery from soundings/delivery

Reduce shore-side interactions

• Precise Positioning Options

– Real Time & Post-Processed; Relative & Point; Inertial Aiding

Tightly-Coupled Inertial-Aided Post-Processed KGPS (IAPPK)

• Quality Concerns

– 100% availability needed to match up with sounding data



• ERS Standards & Software Processing

– Reference Frames & Base Station Coordinates

Input, Processing, Export – transformation & velocities

– Standardized Training & Nominal Processing/QC Steps

Threshold & Spike Detection Guidelines … False Alarms

– Vertical Datum Verification

Survey Platform Position QA & QC

– Vertical Datum Verification

• Solution Evaluation & Hydro Context

– Quality Assessment Involves Many Logs & Even More Plots

Statistics of what is possibly right or wrong

Little feedback into how to fix … using the available software

– Contextual Review via the In Situ Water Level “GPS Tide”



ERS Hydro Context

• Survey Platform Vertical Positioning

– Water Level and Chart Datum Reckoning

Kinematics
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• Reference Frame & Vertical Datum “Sandwich” in ERS

– NOAA VDatum Philosophy

– Datum Mapping:  Ellipsoidal, Orthometric, and Tidal

ERS Datum Context
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• ITRF08 2005.0 – NAD83(2011) 2010.0

ERS & Vertical Datum Transformation Layers

[-0.70, -0.72] m 
(red – violet)

Los Angeles & Long Beach Harbors to Newport Beach



• NAD83(2011) 2010.0 – NAVD88:  NOAA GEOID12A

[-36.22, -35.05] m 
(red – violet)

ERS & Vertical Datum Transformation Layers

Los Angeles & Long Beach Harbors to Newport Beach



• NAVD88 – LMSL:  Sea Surface Topography (TSS)

[+0.78, +0.80] m 
(red – violet)

ERS & Vertical Datum Transformation Layers

Los Angeles & Long Beach Harbors to Newport Beach



• LMSL – LMLLW:  Tidal Chart Datum (NTDE')

[-0.86, -0.82] m 
(red – violet)

ERS & Vertical Datum Transformation Layers

Los Angeles & Long Beach Harbors to Newport Beach



Chart Datum Modeling:  Zoned Tides & VDatum MSL-MLLW

Approaches to LA/Long Beach, CA – OPR-L318-FA-13

(18751)

VDatumMSL-MLLW : [-0.86m,-0.82m] 
Zoned tides “direct” on 9410660





[-36.27, -35.10] m 
(red – violet)

• NAD83(2011) 2010.0 – MLLW Datum Height (SEP)

ERS & Vertical Datum Transformation Layers

Los Angeles & Long Beach Harbors to Newport Beach



[-0.70, -0.72] m

[-36.22, -35.05] m

• Smooth Character of the ERS SEP

Geodetic Frame

[Hybrid] Geoid
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• Reference Frame & Vertical Datum “Sandwich” in ERS

– NOAA VDatum Philosophy

– Datum Mapping:  Ellipsoidal, Orthometric, and Tidal

ERS Datum Key Points
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• Reference Frame & Vertical Datum “Sandwich” in ERS

– Vessel In Situ Water Level and Chart Datum Reckoning

– GPS-Reckoned Geodetic Heights  

ERS Key Points
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ERS Key Points

• Survey Platform Vertical Positioning

– Water Level and Chart Datum Reckoning

Kinematics
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• Survey Platform Vertical Positioning in ERS Hydro

– Water Level and Chart Datum Reckoning

– GPS-Reckoned Geodetic Heights  

ERS Key Points
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ERS QC Tools:  POSPac MMS [Consolidated] QC

• Input / Settings

– POSPac Project file

– SBET

– <Options>

• Output QC Summary & Plots

– Status– Status

– SBET

– RMS

– SMERS

– SMRMS

– IAKAR

– SRD



NOAA Ship TJ (S222):  Altitude + Heave + Dynamic Draft



NOAA Ship FA (2807):  Altitude + Heave + Dynamic Draft



ERS QC Tools:  Pydro POSPac Auto QC – Status Tab Plots



Ellipsoidally Referenced Survey – ERS Key Points



NOAA Ship TJ (S222):  Secondary GPS Cycle Slips 2013-140



NOAA Ship FH (S250):  Primary GPS Cycle Slips 2013-296



• Remediation Options

– (Re)Processing Sanity Check Per Hydro Context  

– Limited Options for IAPPK (Re)Processing

Alternate base station(s); network arrangement

Time windows

Satellites elevation mask & piecewise [total] exclusion

Survey Platform Position QA & QC

Satellites elevation mask & piecewise [total] exclusion

– Self-Fusion:  Expanded Options in PPK, then loose (re)coupling

– Data Replacement

IAPPP – IGS Final Orbit for 30s clocks; 12-18 day latency

Non-ERS – Parallel tides requirement; see datum validation ($)

Re-Acquire



TJ (S222) – Gross SVmask Effects on “bad” data: 15 deg & 7.5 deg









• Wanted:  (Re)Processing Mechanization

– Replace Manual QC that Offers Little Recourse

Processing Performance Cause-and-Effect Automatic Feedback

Leverage Hydro Context More

Summary


