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XBTs and global observations
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~30% of available ocean
temperature data is XBT
data

From 1970 to mid 1990’s,
XBTs comprise ~50% of
data, excluding MBTs whic
are low accuracy.
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The role of XBTs in heat content and sea level estimates

Ocean heat content and sea level When the warm bias in XBT data
estimates have shown a ‘hump’ Is accounted for, the ‘hump’ is
during the 1970’s to 1980’s reduced.
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Latitude

CTD/XBT pair locations & temporal distribution

Data was sourced from:

World Ocean Database,
CSIRO Archives,
BSH (Germany),

AOML (US)
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Depth (m)

Methodology

Cortrelation matrix

Probe type = Sippican T-7
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We can use the fine-scale
temperature matches in each XBT
and CTD pair to determine

o depth error for each XBT by using
a linear fit to get a slope and offset
term

e any remaining thermal bias in the
XBT after the depth has been
corrected

Steps:

1. Depth correct pair by pair

2. Look at remaining thermal bias
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What the thermal bias looks like

Sippican
 Depth correction reduces the S
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Depth error (slope term)

T4/T6 probes
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S65 = Sippican fall rate, 1965
H95 = Hanawa et al fall rate, 1995
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Depth error (offset term)

e Offset term is
constant over
time (~2m)

Depth error offset (m)

Depth error offset (m)
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Thermal bias variation over time

 Thermal bias after
depth correction is
greater in the pre-
1990’s data

e Compares well with
Gouretski &
Reseghetti (2010)

« Consistent result for
iIndependent time
bins

Thermal Bias (°C) (¢XBT-tCTD)

Thermal Bias (°C) (tXBT-CTD)

-0.1

-0.2
1965

T4/T6 probes

2
T : -
¥ I 7 T, ¥ i .
\/ H— \\.__/'““\_,:“"— f'\-I ,.f/ \\dr\ II"
0 T = ﬂ; _E E 7 IS
=5
-0.1 ;
02 I I I I I I i I I I
1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Year
T7/DB probes
. _ Sippican
TSK

Integrated method, Sippican |-
Integrated method, TSk
_____ Gouretski & Reseghetti, 2010 | :

e
®_ =S

i I I
1970 1975 1980

|
19890
Year

|
1985

i
1995

i |
2010 2015

National Research ‘Hm'

Wealth from Oceans CSIRO

l I
2000 2005




The effect of temperature on fall rate
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How many pairs?
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Broad-scale ‘buddies’ analysis
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Summary:

* We find a positive thermal bias of ~0.05°C for Sippican probes,
~0.04°C post 1985 and ~0.08°C pre 1985

 the thermal bias is time variable, but consistent with depth

o Water temperature has a negligible effect on fall rate

e The 1970/80’s ‘hump’ is not evident in our pairwise depth error
results, but can be seen in the broadscale buddies analysis

» Maybe due to poor quality control of XBT data in WOD?

« Around 30 to 40 XBT/CTD pairs are required to calculate XBT
depth to the same accuracy as a CTD measurement (0.2%).
Many studies in the literature don’t meet this criteria and can
present a confusing picture.
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What could this mean for OHC and Sea Level?

 Thermal bias
corrections can be
applied to Ocean Heat 2
Content and Sea Level
calculations
« Large errors occur

where the ‘humps’ are
in the 1970’s/80’s

* We have to apply depth
error corrections with
care, as these can have
a large effect regionally
(eg over-correction in ‘
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