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After meeting..
• Uncertainties in measurements
• Fall rate coefficients, thermal bias…
• How reliable is the instrumentation?
• Properties of XBT probes: constant in time or not?
• Launching procedure influence: height, ship speed, 

wind…(underestimated?)
• QC procedures ?
• ...

• Standard way-out:
– Lab tests on recording instrumentation
– Lab tests on XBT probe properties
– Field comparisons tests CTD vs. XBT
– …



Lab tests



2008/02/06: Bath Calibration



Recorders..
• The range for resistances is 3200-18500 Ohms 

(accuracy for resistors better than 0.1% in such an 
interval ). 

• Simulated launch is obtained by varying the resistance 
(usually step=100 Ohms).

• Simulated acquisition repeated 3 times in one hour. 
• Convert (R) resistance to (T) temperature as measured 

in °C (i.e., T = -273.15 + {1 / [A + (B × ln R) + C × (ln
R)3)]}, where:     A = 1.29502 × 10-3, B = 2.34546 × 10-4, 
and C = 9.9434 × 10-8). 

• Selected resistances theorethical temperature to be 
compared with the temperatures measured by recorder

• Plot with differences between temperatures for different 
recorders(also computers can influence the results)



Probes dimensions

614.01.077.265.07---T4

612.81.087.245.07---T4

613.61.067.265.06---T4

576.11.067.275.07---DB

1.085.06---??

1.085.07---??

1.0720071030333115T5

1.0819990820---T6

1.0819980120175322T4

1.0819980120175316T4

1.0719980120175321T4

731.51.065.07547358PL-T4

729.5575.51.067.245.06200710241040133DB

1.085.0720041113360991T4

612.91.067.225.0620041113360990T4

734.81.065.0520050225982774DB

613.21.067.225.0620030414258709T10

728.5614.11.077.235.0720020613306594T4

1.0819950315870464T7

WeightWeight NHoleHeigthDiameterDateSNType

Seaver and Kuleshov, 
1982



Wire linear density
uncertainty on XBT wire length 1 cm/10 m
uncertainty on XBT wire weight 0.002 g/10m

Sparton T4• S.Kizu (personal communication) is preparing a 
paper detailing his comparison between LM 
Sippican DB and TSK T7 (vs. CTD).

• The probes are very similar but not equal
(length/weight/shape/dimension + 
hole/weight/roughness of the nose)

• In situ test: the motion is not the same.



Archaelogy

how to re-discover previously discovered results







Seaver and 
Kuleshov
1982





Field results

Physics (and Physical Oceanography) is an
experimental science…



Last News
• DiNezio-Goni (submitted): XBT vs. ARGO
• Tim and Gopal have described XBT vs. CTD in 

Indian Ocean (Tim and Gopal)
• Kizu et al. (submitted): (LMSippican XBT vs. TSK 

XBT) vs. CTD

Correction schemes for archived data have realised
and announced by some groups.

Gouretski-Reseghetti (submitted) proposal.

After WEB researches, several reports quoting small
XBT vs. CTD comparisons (since 70s). (Hard job 
for Tim!!) 

Further details from Nov. 2008 test in Med.Sea



six T4 manufactured
1992 1995







Depth difference vs. CTD (dT/dz)max depth



(Temporaneous) Conclusions
• Uncertainties in XBT results still remain
• The used description of the probe motion

could be an approximation. FR Coefficients
could depend on T

• Further checks and comparisons both in Lab 
and in situ are needed (but they are 
expensive!!). 

• A global reanalysis of all available data is
strongly suggested (required), but old data and 
reports are frequently customised or not
available to the community

• We could start from the analysis of what
happens in the first part of XBT motion…

• This implies the use of…
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