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Trial of producing and distributing the daily map of sea surface oceanic
condition in Hyuga-Nada by using fishing boat information

Tsutomu Tokesui' ', Hidekazu HayasHipa?, Hirofumi Fukupa®, Manabu Suimizu?,
Tadafumi IcHikawa* and Tetsuo YANAGL

We tried to produce a daily map of sea surface oceanic conditions in Hyuga-Nada by using temperature and current
data measured by fishing boats. The map has been distributed since January 2013. The map of the surface layer was
produced by a combination of the horizontal distribution of temperature and that of current. Horizontal distribution of
temperature is produced by the surface temperature of round haul-net fishing boats, trolling-line fishing boats and Ja-
pan Meteorological Agency product. Horizontal distribution of current is described by the space-averaged current of
round haul-net fishing boats in 1/6° latitude. The temperature and current data by fishing boats enable the daily map to
depict a detailed temperature and current field at front in the coastal area that would be difficult to recognize by using
an existing map. If problems such as the introduction of mechanisms to evaluate the map’s quality by fishermen and
improvement of objective space-time interpolation method can be solved, the daily map gives more effective informa-
tion for the coastal fishermen who pay attention to temperature front.

Key words: fishing boat information, daily map of sea surface oceanic condition, distributing, Hyuga-Nada
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Map of the studied region. Broken contour lines show the bottom topography. Circles (@) and stars ()

denote the stations of oceanographic observation and those of Surface Fish Aggregating Devices by Miyazaki Pre-
fecture, respectively. Squares () mean ports to moor fish boats equipped with GPS data loggers.
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Table 1. Specifications of water temperature meter and current meter mounted on fishing boats.

7 — & ORFZERIY 7

Water temperature meter Current meter (ADCP)

FURUNO Electronic CI-35
(System frequency: 130 kHz)
1. Water Velocity Profiling
* Profiling range: up to 200 m
* Velocity accuracy: fishing boat speedx0.02 or £0.2 kt
2. Bottom Tracking
* Depth range: up to 500 m
FURUNO Electronic CI-60
(System frequency 244 kHz)
1. Water Velocity Profiling
* Profiling range: up to 100 m
* Velocity accuracy: fishing boat speedx0.02 or £0.2 kt
2. Bottom Tracking
* Depth range: up to 200 m

Round haul-net fishing boat
(19t Net-fishing boat)

Murayama Electronics DS-2N
Accuracy: £0.2°C

Round haul-net fishing boat
(9 t Scouting boat)

Murayama Electronics DS-2N
Accuracy: £0.2°C

Trolling-line fishing boat
(3-5 t five boats)

Murayama Electronics DS-2NR
Accuracy: £0.2°C
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Figure 2. Time distribution of the hydrographic data (@) from two round-haul net fishing boats and five trolling-

line fishing boats. Open circles with vertical broken lines mean the full moon corresponding to a halt of fishing
operation. Period 1 and Period 4 show declining catches and Period 2 and Period 3 show failure of a GPS data
logger.
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Figure 3. Horizontal distributions of the total data numbers in a 0.05°X0.05° grid for one year by two round haul-net
fishing boats (a), those by five trolling-line fishing boats (b), and those by two round haul-net fishing boats and
five trolling-line fishing boats (c). Broken contour lines, stars () and squares () are the same as in Fig. 1.
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Figure 5. Horizontal distributions of temperature in surface layer from Japan Meteorological Agency (JMA) prod-
uct (a), that from the combination of JMA product, two round haul-net fishing boats and five trolling-line fishing
boats (b), and the snapshot of Sea Surface Temperature image from MODIS of Aqua on March 14th, 2012 (c).
Circles (@) denote the points of temperature data. Stars (J) are the same as in Fig. 1. Color bar shows tempera-
ture range from 16 to 21°C and temperature contour interval is 0.5°C.
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Figure 6. Horizontal distributions of the currents measured at 6 m depth (a) and that of space-averaged currents in
1/6° latitude (b) by round haul-net fishing boats on March 13th, 2012, respectively. Horizontal distributions of the
currents measured at 10 m depth by oceanographic observation of Miyazaki Prefecture on March 13—14th, 2012
(c). Broken contour lines and stars (3 ) are the same as in Fig. 1.
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