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In Situ Pressure Calibration 
 1) A piston of mass M and cross-sectional 

area A is inserted into a closely fitting 
cylindrical jacket 

 
2) The piston is floated by charging the 

cylinder with hydraulic fluid at 
pressure P 

 
 3) Hydraulic force PA is balanced by the 

gravitational force Mg 
P = Mg/A 

 
4) Calibration pressure P is applied to a 

pressure sensor 
  

 
With care, calibration pressure P is time-invariant with repeatability better 
than 2 ppm, equivalent to 1 cm of depth change in 5000 meters. 
 
1st order corrections for thermal expansion, air buoyancy, etc. are required,  
- the corrections are well understood and readily measured 
 



P(t) = Pobp(t) + Pd(t)  
P(tcal) = Pcal + Pd(t) 

 
Pcal is known, and we claim the calibration process does 

not perturb the drift function, thus 
Pd(t) = P(tcal) – Pcal 

Therefore Pobp(t) is unambiguously recovered 

P(t) 
 
 
P(tcal) 



Self Calibrating Pressure Recorder 



SCPR 001 At Axial 
  Deployed Sept 2013 at ASHES 

  Acoustic uploads of  a limited data subset 
  3 segments of  3 days each (Sep 2013, Feb 2014, 

and Aug 2014) 

  Corrected Rate is -4.1 to -4.2 kPa/year, or 41-42 
cm/year of  uplift!  

Recovery planned for 
August 2015 



Cabled Observatory SCPR  
  SCPR 001 could be recovered, refurbished, and 

modified for cabled operations (power and data) 

  A cabled SCPR would provide continuous, drift-
corrected pressure with real-time data return 

  A cabled SCPR would provide a reference point for 
future MPR and BPR networks 

  Another technology development is a campaign-
survey SCPR with stringent metrology controls 



S/N 166504: Drift 0.52 kPa/year   

S/N 118710: Drift 2.46 kPa/year 

Test Deployment Pressure  
Time Series 



their publication if they used a 1s or 3s noise
level.

5.2. Sensor Drift

[32] Drift, long-term subsidence or uplift or any
ongoing vertical motion of the sensor cannot be
separated in a pressure record by principle. Even if
a drift model is used to correct the data, it is not
possible to exactly distinguish between drift and
long-term continuous vertical movement of the
seafloor, because the model provides only a best
guess of the true drift. Therefore calculated drift
values in this study may be a combination of long-
term subsidence or uplift and sensor-inherent drift.
However, subsidence or uplift events with shorter
periods than the complete observation time span
(transient events) and a short-term linear pressure
change differing significantly from the determined
mean long-term linear drift value can be identified
with confidence. The time span of such events
might be helpful to separate oceanic from tectonic
effects, if oceanic events are assumed to have
shorter periods than tectonic events.

[33] The procedure of removing periodic compo-
nents and adapting the drift model (equation (1)) in
order to estimate drift coefficients was applied to
all available data sets. Figure 9 shows the linear
drift values in kPa/a for all sensors used in this
study (sensor 1 to 65; Table A1a in Appendix A)
and for all sensors (sensors 66 to 96; Table A1b in
Appendix A) used in other studies [Wearn and
Larson, 1982; Chiswell and Lukas, 1989; Fitzgerald
et al., 1999;Watts and Kontoyiannis, 1990;Watts et
al., 2001; Fujimoto et al., 2003; Phillips et al.,
2008; Nooner and Chadwick, 2009]. Nearly all drift
values range between about ±8 kPa/a with a few
exceptions. The mean drift value calculated from all
data is !0.88 ± 0.73 kPa.

[34] A detailed analysis of the DART drift values
reveals that the drift characteristic of an individual
sensor may vary from deployment to deployment
and even change its sign (see sensor 3 to 6 in
Figure 9). Other sensors were only deployed once
so their behavior during a redeployment could not
be observed.

[35] A closer look to the drift values in Figure 9
shows that CORK data generally display a com-

Figure 9. Long-term linear drift for sensors 1–65 of this study (colored symbols) and sensors 66–96 (black
asterisks) investigated in other studies that are cited in section 2 (see also Table A1b). Symbols and colors correspond
to the map in Figure 1, the overview of data sets in Figure 2, and the diagram of sensor noise level in Figure 3. Drift
values, which are determined from different data sets but recorded by the same sensor, are shown as multiple entries.
The mean drift value is calculated for sensors 1–96. Note that the values on the ordinate grow with their square root
to emphasize small values. Those locations highlighted by a green outline are selected sensors, whose data are shown
in detail in this article.
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Average pressure gauge drift is 
-0.88 ± 0.73 kPa/year – equivalent 
to -9 cm/year of seafloor height 
“change” 

Proposed Instrument Drift Models 
are linear plus exponential in time 
 
Pdrift = At + Be-t/D 


