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Depth error in time-depth equations of the T-5 XBT probes

Takahiro MIURA®*  Masanori KONDA * * *?°
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Japan Coastal Ocean Predictability Experiment Group/Frontier Observational Research System for Global Change
(JCOPE/FORSGC), has been carrying out the observation of the Ryukyu Current System in the southeast of Nansei
Islands. We have many chances to employ the expendable bathythermograph (XBT) observation system due to the vari-
ous reasons such as saving time or the bad weather. We use T-5 XBT probes because of its capability to observe the
maximum depth. However, a caution is raised by several studies to report that the relationship between the released
time and the depth of the T-5 probes presented by manufacturer may produce the significant error for the depth of the
layer. We try to verify the depth error of the T-5 XBT probes by the simultaneous observation with the conductivity
temperature depth recorder (CTD) casts at 12 points of southeast of Nansei Islands and to regional evaluate the time-
depth equation. From the data obtained by this observation, we find the serious inconsistency between the manufactur-
er's equation and the collocated CTD observation. We present a time-depth equation to be adopted from this study. Asa
result, we succeeded in reducing the depth error, which is about 100m by the manufacturer's equation, to about 10min
the deepest section.
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Fig. 1 Distribution of simultaneous observations of XBT and CTD. The black circles show the

observation points used in this study.
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Fig. 2 (Top) water temperature profiles of CTD data (red line) and XBT data (black line) and (Bottom) water temperature gradient profiles of CTD

data (red line) and XBT data (black line).
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Fig. 3 Scatter chart of the difference between the CTD depth and the
XBT depth calculated from the equation provided by the XBT
manufacturer. The blue circles and blue lines respectively show
the mean depth difference and the standard deviation. The red
solid line shows the manufacturer's nominal depth error (5m or

20).

#WTHb, —77, BL1993” TidSippicanf D T-58XBT 7
U—T7 2 MMHLTRM - EEALABRAEZRDTV S,
KH2003” 12k 5, Sippicanfil DT-5HIXBT /0 —7 & X —
AR DO X % H B 7 — 7 TR 2 BIINERE R
BIFEL TV RVELTWS, BABERHO7O—-TL
Sippican DO 7 =T O TINITE DB LI LITE
2 AL, W - REA R OME O FH IO WTIE, 4
BB LA - ME P LETH S,

78

Depth error (m)
0 50 100 150

0|||||O||||||||||||||

CTD depth (m)

BL1993 [

L UL BRI I I

B4 BL1993” 24 DI — s 312 & % AK TR B 32 50 A o

Fig. 4 Scatter chart of the difference between the CTD depth and the
XBT depth calculated according to the equation provided by
BL1993.
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Fig. 5 Same as Figure 4, except for the equation provided by
KH2003.
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Fig. 6 Same as Figure 4, except for the equation provided by this
study.
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