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Autonomous profiling CTD floats are a useful tool for observing the oceans. We, however, cannot perform
post-deployment calibration of the CTD’s attached to the floats, and the assessment of the accuracy and stability
of the profile data from the floats is one of the important issues in the delayed mode quality control of the pro-
files. Variations in salinity in the intermediate level of East Sea is comparable to the accuracy of salinity data
required by the international Argo Program, which is 0.01. Therefore, we can assess the credibility of salinity
data from the floats deployed in the East Sea using three independent methods while considering the East Sea
as a salinity calibration bath. The methods utilized here are 1)’ comparison of high quality CTD data and float
data obtained at similar locations at similar time, 2) comparison of float data obtained at similar locations at
similar time, and 3) investigation of long term stability and accuracy of salinity data from parking depths. All
three methods show that without any calibration, the salinity data satisfy the accuracy criterion by the Argo Pro-
gram. While assuming that the intermediate level temperature in the East Sea is as homogeneous as the salinity,
we have applied the three methods to temperature data. We found that the accuracy of temperature reading is
0.01°C, which is about twice larger than the requirement by the Argo Program, 0.005°C. This does not mean
that the temperature readings are inaccurate, because the intermediate level temperature does vary spacially and
temporally more than the accuracy interval required by the Argo Program. If we take into account the variation
in the intermediate level temperature, the accuracy of temperature data from the floats is not significantly dif-
ferent from that proposed by the Argo Program. Therefore, one could use both temperature and salinity profiles
from the floats assessed in this study without calibration.
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Fig. 1. Horizontal maps of salinity and temperature at 700 m level
in May 2000 (KORDI, 2000).
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1. A float deployed by a ship or an aircraft.
2. Drift for preset days (about 9 days) with ocean currents.
3. Oil pumped from the internal reservoir to inflate the external
bladder causing the float to rise.
4. Temperature and salinity profiles recorded during ascent.
5. Up to 12 hours at surface to transmit the data to satellite.
- 6. Oil pumped back to the internal reservoir and a new cycle begins.
7. Data sent to users.

Fig. 2. Operating cycle of an Argo float.
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Table 1. Accuracy of Sea-Bird CTD’s Model 41 and 911plus

Sensor Sea-Bird’s 41 Sea-Bird’s 911 plus
Temperature 0.002°C 0.001°C
Conductivity 0.005 psu equivalent 0.001
Pressure 2.4 dbars 0.015%
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Table 2. Dates and locations of CTD hydrocast and Float (WMO ID
2900207) profile

207

Table 3. Statistics of the differences in temperature and salinity between the
data from CTD and Float 2900207

Date Location

Type

Type Average Standard deviation Root mean square

CTD hydrocast (SBE911plus)
Float (2900207)

03-Jun-03
30-May-03

132.027°E, 36.340°N
132.048°E, 36.354°N

-0.00016 0.01 0.0095
0.0065 0.0011 0.0065

Temperature (°C)
Salinity (psu)

Difference 4 days = 2.44 km

Salinity
33 34 35

Temperature (deg. C)
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Fig. 3. Vertical profiles of temperature and salinity from Float 2900207
and CTD (Sea-Bird’s 911plus).
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Table 4. Dates and locations of launch and profiles by floats, WMO IDs 2900225 (Float 1), 2900209 (Float 2), 2900205 (Float 3) and 2900207

(Float 4)
Launch 2 months after 17 months after

WMO 1D

Date Location Date L.ocation Date Location
2900225 (Float 1) 03-Sep-02 130.523°E, 36.008°N 02-Nov-02  129.899E°, 36.170°N  05-Feb-04  132.127°E, 36.125°N
2900209 (Float 2) 03-Sep-02 130.350°E, 36.178°N 02-Nov-02  129.916°E, 36.160°N  26-Jan-04 132.089°E, 36.178°N
Difference - = 2447 km - = 1.89 km 10 days = 6.8 km
2900205 (Float 3) 03-Sep-02 130.009°E, 36.032°N 11-Nov-02  130.421°E, 36.061°N
2900207 (Float 4) 03-Sep-02 130.241°E, 36.218°N 01-Nov-02  130.479°E, 36.062°N
Difference - = 29.35km 10 days = 52 km

Salinity Salinity Salinity
33 34 35 33 34 33 3 34 35

Temperature (deg. C)
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Fig. 5. Vertical profiles of temperature and
salinity from Float 1 (WMO ID 2900225)
and Float 2 (WMO ID 2900209) (a) 2
months, and (b) 17 months after the
deployment, and {(¢) from Float 3 (WMO
ID 2900205) and Float 4 (WMO ID
2900207), 2 months after the deployment.
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Fig. 6. Differences in (a) salinity and
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temperature 17 months after the deploy-
ment, and (e) salinity and (f) tempera-
ture between the data from Float 3 and
Float 4, 2 months after the deployment.
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Table 5. Statistics of the differences in temperature and salinity between the data from Float 1 and Float 2, and Float 3 and Float 4

2 months after (Float 1 & Float 2)

17 months after (Float 1 & Float 2)

2 months after (Float 3 & Float 4)

T (°C) s T (C) S T (°C) S
Ave. 0.0077 0.0012 -0.0024 0.0001 0.0024 0.0001
SD 0.0067 0.0004 0.01 0.0006 0.006 0.0006
RMS 0.01 0.0013 0.01 0.0005 0.0057 0.0005
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Fig. 7. The time series of salinity at the parking depths from floats,
WMO IDs 2900225, 2900205, 2900207, and 2900209. Here the hor-
izontal axis is the number of profiles made. Since the profiles were
made at every 10 days, approximately, 60 profiles means 600 days
of operation. The dotted line represents average value in each case
as listed in Table 6.
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Table 6. Statistics of salinity at the parking depths(700 m) from the floats deployed to the southwestern East Sea by KORDI in 2002

WMO ID Duration Number of profiles Minimum Maximum Average Standard deviation
2900225 12-Sep-02~24-May-04 62 (59) 34.0680 34.0710 34.0698 0.00078
2900205 12-Sep-02~24-May-04 63 (59) 34.0680 34.0710 34.0693 0.00077
2900207 12-Sep-02~24-May-04 63 (62) 34.0660 34.0710 34.0692 0.00092
2900209 12-Sep-02~04-May-04 61 (56) 34.0670 34.0700 34.0687 0.00069
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Fig. 9. The time series of salinity at the parking depths from WMO
ID 2900201. Here the horizontal axis is the number of profiles
made. The profiles were made at every 10 days, approximately. The
dashed line represents average value at the parking depth excluding
the data from the first five profiles.
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