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2 hPa 0.2 hPa

UW A0A sensor consistency (A0A sensor1 -  A0A sensor2) 

Before correction

After correction

Before correction

After correction

Before correction

After slope correction

Before correction

After slope correction

2 hPa 2 hPa

UW GSSM sensor consistency (GSSM sensor1 -  GSSM sensor2) 

UW A0A1 - BOTPT UW A0A2 - BOTPT

𝑅𝑀𝑆𝐸((𝐴0𝐴1 − 𝐶!𝑠𝑙𝑜𝑝𝑒1) - (𝐴0𝐴2 − 𝐶"𝑠𝑙𝑜𝑝𝑒2)) < 0.5ℎ𝑃𝑎 𝑅𝑀𝑆𝐸((𝐺𝑆𝑆𝑀1 − 𝐶!𝑠𝑙𝑜𝑝𝑒1) - (𝐺𝑆𝑆𝑀2 − 𝐶"𝑠𝑙𝑜𝑝𝑒2)) < 0.1ℎ𝑃𝑎 

1 hPa

Slope rate ∆$∆%

5 min

UW A-0-A
2019 - 2022, 
2024 - 

20m

AZA
2022 - 2024

BOTPT (reference)
2014 -  
small drift rate < 0.5cm
(Axial cruise report 2024) 

Junction Box

CSCPR
2018 - 

Without drift correction With drift correction

Side-by-side instrument comparisons demonstrate that 
self-calibrating gauges reduce drift to < 1 cm/yr.

2026 Summer
COSZO (3 UW GSSM, 2 CSCPR)

Axial Seamount
 (UW A-0-A, CSCPR, AZA)

Barkley Canyon
 (AZA, BPRzero)

Endeavour Segment
 (BPRzero)

2,800m

BPRzero*(RBR)

NRCan80  

NRCan83  

NRCanBB  

NRCanB9  

RBR204484
East 

RBR204483

A-0-A calibration records offer insights into the sensor’s condition.

Shallow-water observations at Barkley Canyon (400 m) 
highlight the importance of correcting for 

temperature sensitivity.

At the Endeavour Segment, a single self-calibrating 
pressure gauge helps calibrate a dense array.

Motivation
We compare multiple types of cabled pressure gauges deployed long-term 
on the Ocean Observatories Initiative (OOI) Regional Cabled Array and 
Ocean Networks Canada (ONC) NEPTUNE observatories to understand in 
situ self-calibrating pressure gauge performance.

Approximately 20 cabled APGs are online. Scientific applications include 
geodesy of seafloor volcanoes on the Juan de Fuca Ridge and the Cascadia 
subduction zone, and studies of ocean circulation.

A-0-A (Ambient-Zero-Ambient) calibration 
The A-0-A (ambient-zero-ambient) calibration method uses atmospheric pressure 
in the instrument housing as a reference.  It has been implemented by both 
academic institutions (University of Washington (UW) Geodetic and Seismic 
Sensor Module (GSSM) and A0A, Lamont Doherty Earth Observatory POBS, 
Tohoku University) and commercial vendors (Sonardyne AZA, RBR BPRzero).

Piston cylinder calibration 
The cabled self-calibrating pressure recorder (CSCPR)  developed by Scripps 
Institution of Oceanography generates a reference pressure that is close to 
ambient (5% less weight) using a dead weight tester (DWT). 

Sasagawa et al. (2016)

Gauges

Valve

Typical Calibration sequence (CSCPR (SIO))

Cabled APG observations in the Northeast Pacific

Two types of Self-calibration 

Sasagawa et al. (2023)

Laboratory tests reveal differing sensor behavior 
during calibrations.

Magmatic Inflation ≤	30 cm/yr

Non-tidal oceanic 
variation ≤10 cm/yr

Second-order drift correction based on slope rate change (creep) 
can enhance the consistency between sensors.

Axial Seamount  (1500m)
UW A0A (44.4K)

Sensor2 (SN136581)Sensor1 (SN136580)

150 calibrations are quite stable

UW laboratory tests are exploring the effect of:
• Sensors with different pressure ratings
• Tube diameters (ID 0.005” to  ID 0.03")
• Valves (ball valve, horizontal shear valve)
• Built-in lowpass filter settings
• Sensor temperature sensitivity 
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Monterey Bay (900m)
UW GSSM (42K)

0.4hPa

Sensor2 (SN133960)Sensor1 (SN133958)

Ambient gauge 

Transfer gauge 
(Paros 44K)
SN 149386

A0A1 (44.4K SN136580)
A0A2  (44.4K SN136581) 

CSCPR1 (44.4K SN136576)
CSCPR2  (46K SN132123) 

Gauges – BOTPT (reference)

Gauges – BOTPT (reference)

CSCPR1 0.82 cm/yr
CSCPR2 0.82 cm/yr

AZA1 0.14 cm/yr (strain gauge)
AZA2 -0.06 cm/yr (Paros gauge)
 

A0A1 0.21 cm/yr
A0A2 -0.08cm/yr

A0A1 0.13 cm/yr (with slope correction)
A0A2 -0.06 cm/yr (with slope correction)

Instrument schematic diagram

Gauges

Barometer

Vented reservoir

1 atm housing

Input Va
lv
e

Actuator

Valve 
open 

Barometric 
pressure

Undershoot caused by a pressure pulse 

Typical Calibration sequence (UW A-0-A)

Pressure 
reading

5 min

≈Pressure gauges sense 99% pressure drop
Valve CloseUW A-0-A, 

LDEO POBS, 
RBR BPRzero

Sonerdyne
AZA

Technology focus
(YouTube)

BPR|zero
presentation

(YouTube)

Instrument schematic diagram
Typical Calibration sequence (AZA)

Instrument schematic diagram

Deadweight tester

Liv et al. (2025) AGU

A0A sequences (16 times)
800psi (4hours ) to 14psi (10miniutes)
1 psi ~ 68.95 hPa 

2000psi 
sensors

1000psi 
sensors

10min

Slope rate characterization test 
conducted at room temperature using 
8 pressure gauges. 

0.５hPa

Ambient – Transfer

Fetch East – Fetch North

Transfer – Fetch North (-0.08hPa/yr)

NRCan59 – Fetch North

Ambient – Fetch North (0.21hPa/yr)

Transfer (with drift) – Fetch North

Ambient (with drift ) – Fetch North

AZA temperatureAZA* (Sonardyne)

RBRzero*(RBR) 
Cabled Paros Sensor (NRCan59)  

355m

Fetch North (Paros sensor)
 (Acoustic Transponder)

Fetch East (Paros sensor)
 (Acoustic Transponder)

Following a 5-gauge inter-comparison, 
Fetch North functions as a reference site 
for the assessment of AZA's performance. 

Following a 7-gauge inter-comparison, RBR204484 
(East) functions as a reference site for the 
assessment of BPRzero's performance. 

Axial Seamount

A0A1 
A0A2  

Same gauge 
as 2019 to 2022

Time series during calibrations after subtracting internal barometer reading and averaged at t= 50 sec (t=0 means pressure bottom)

0.9°C temperature drop in the 
housing occurred when the valve 
actuator setting was changed 

Mothra

High rise

Main field

Estimated drift

Linear trend after the self-calibration
AZA1  0.21 cm/yr (strain gauge)
AZA2 -0.08 cm/yr (Paros gauge)

Linear trend after the self-calibration
BPRzero  0.20 cm/yr 

Comparison of AZA against the reference (Fetch North)

Comparison of BPRzero against the reference (East)

Slope rate

Slope rate


