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Fig.1 The position of meteorological equipments installed on a training sh1p of Mie University “SEISUI MARU”

(foremast).
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Pyranometer

Fig.2 The position of meteorological equipments installed on a training ship of Mie University “SEISUl MARU”

(compass deck).

Table 1 The observation equipments

Observation equipment Model number

Height of installation (place),
+: above water, —: under water

Sonic anemometer-thermometer | SONIC TR-61A

+9.4m (foremast)

Infrared CO2/H>0 gas analyzer | LI-COR LI-7500

+9.4m (foremast)

Gyro meter Crossbow AHRS400MB-200 +9.4m (foremast)
Anemometer Wweoll-Z1 +9.4m (foremast)
Thermometer KET-2 +9.4m (compass deck)
Thermohygrometer VAISALA HMP45A +9.4m (compass deck)
Pyranometer Kipp & Zonen CM-6E +9.4m (compass deck)
Water thermometer KET-4 -3.3m (bottom of the ship)
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Fig.3

136 138

Cruise track of “SEISUI MARU”. Large map is expan-
sional map which square black line in small one.
“SEISUI MARU” was sailing toward the Matsusaka
Port.
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Fig.4 The distribution map of sea surface temperature (SST)
on March 10, 2011; the dashed line represents the
limitation of Kuroshio, the solid line represents the
SST; the contour intervals are 1°C . Source: Oceanic
Conditions Report of Kanto and Tokai form Mie
Prefecture Fisheries Research Institute.
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Fig.5 Meso Scale Model (MSM) of surface air temperature
(SAT) is represented. The shaded lines represents the
SAT (°C), the vector represents the surface wind
speed (ms™) and the solid line represents the sea level
pressure (SLP) (hPa) (14:00JST March 10, 2011).
Contour intervals for the SLP are 0.5hPa.
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Fig.6 The observation data of the Sonic anemometer-

@

thermometer and the Gyro meter (1 minute average).
u, v, and w represents the wind speed and A4x, Ay, and
Az represents the acceleration. The horizontal axis
interval is 1 minute. The convention sign is based on
the right handed (x, y, z) coordinate system with x
positive to port, y positive forward (to bow), z
positive upward, Ax positive forward, 4y positive to
port, and Az positive downward.
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Fig.7 The observation data of the Sonic anemometer-ther-

mometer and the Gyro meter (I minute average). 75v
represents the air temperature (Sound virtual tempera-
ture) and Qx, Qy, and Qz represents angular velocity.
The horizontal axis interval is 1 minute. The convention
sign is based on a right handed (x, y, z) coordinate
system with Ox positive for the port side rolled up,
Qpy positive for the bow pitched down, and Qz positive
for the ship’s bow yawed clockwise from north.
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Fig.8 Representation of the Sonic anemometer and the
Gyro meter axis.
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Fig.9 The vertical wind velocity; observed (thin line) and

corrected (thick line) indexes. (1 minute average).
The horizontal axis interval is 1 minute.
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Fig.10 The observation data of the meteorological equip-
ments (10 minutes average). rs represents downward
shortwave radiation, SAT represents the surface air
temperature (dashed line), SST represents the sea
surface temperature (solid line). The horizontal axis
interval is 10 minute.
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Fig.11 Turbulent sensible heat flux calculated by Eddy

Covariance (thin line), Eddy Covariance with moving
average (thick line), and calculated by bulk method
(dashed line). The horizontal axis interval is 10
minute.
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Comparison between the air-sea turbulent flux
according to the Eddy Covariance and the Bulk
Method under the practical conditions
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Abstract

The air-sea turbulent flux is an important factor for under-
standing the physical processes of the air-sea interaction. In this
study, we first used the observation data of Eddy Covariance (EC)
equipments installed on a training ship of Mie University
“SEISUI MARU?”, the unique vessel in Japan having those
equipments. The purpose of the study is to explain the cause of
difference between the turbulent sensible heat flux (SHF)
calculated by the EC and by the bulk method (COARE3.0) under
the practical conditions. The results show that the variations of
both of SHF calculated by the EC and by the bulk method are
similar, however the conventional bulk method tends to generate a
larger flux value compared to the EC. We consider that the cause
of the difference could be the wind velocity or the sea surface
temperature (SST) —the surface air temperature (SAT). Therefore,
we could suggest that we can decrease the difference between
SHF calculated by EC and by the bulk method in improving the
bulk coefficient which depend on the wind velocity or SST-SAT.
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