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Present Status of Japanese Fisheries
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Fig. 8.1.1 Catch history of main fishes in Japan
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The United Nations Convention on the Law of the Sea became effective on July 20, 1996, enabling
Japan to recognize a exclusive economic zone (EEZ). Japan established the laws concerning the
preservation and management of marine resources in connection with this and began managing
marine resources in the area within EEZ.

Fig. 8.1.1 depicts the transition of the catches of the main species of fish (annual report on fisheries).
Marine resources repeatedly exhibit large increases and decreases. Although various factors, such as
the oceanic environment and predation, relate to these fluctuations of resources in a complex manner,
fishing activities are one of the principal factors. Efficient fishing is essential for fish resource
management. To accomplish this, information of marine environment and fish school distribution is
very important, together with information on water temperatures as one of the most basic items.
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Fig. 8.2.1 Fishing ground map Aug. 10 - 20, 2004
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Application of Water Temperature to Fishery
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Fig. 8.2.2 Spatial distribution of ship observation data June 1 - 10, 2001

Fig. 8.2.1 illustrates the distribution of fishing areas in mid-August 2004. Fish are sensitive to the
water temperature. Therefore, fish distributed in the warm-current areas prefer relatively warm water
and those distributed in the cold-current areas prefer relatively cold water; this is called the optimum
temperature. Although the optimum temperature varies largely depending on differences between
individuals and the season of migration, it basically varies from one species of fish to another. For
fishing operations, water temperature is one of the most important pieces of information about the
environment.

Water temperature information around fishing areas can be obtained from research vessels, buoys,
and the fishing boats themselves, but their actual number is somewhat limited. Fig. 8.2.2 illustrates
the distribution of water temperature data in the sea around Japan collected by the Japan Fishery
Information Service Center from June 1 to 10, 2001. Collecting marine data inevitably involves
temporal and spatial biases that are directly observed at each site. Remote sensing complements
this data collection. In the field of fisheries, remote sensing using infrared wavelength is being utilized
more frequently.
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Visible and Infrared Sensors and Microwave Radiometers
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Fig. 8.3.1 Comparison between AMSR-E SST image (left) and NOAA / AVHRR image (right) on Oct. 18, 2004
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Obtaining data constantly is a matter of the highest priority for fishing operations. The advantage of
AMSR-E for fisheries is that it is scarcely influenced by clouds. Fig. 8.3.1 shows the comparison
between the AMSR-E sea surface temperature (SST) image and that of the NOAA/AVHRR.
Comparing images of AMSR-E (microwave wavelength) with those of AVHRR (visible and infrared
wavelength) on the same day clearly demonstrates the difference in the influence of clouds. Sea-
surface temperature data will be collected with greater accuracy and higher resolution in the future
using satellite-mounted sensors that utilize microwaves following AMSR-E.
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AMSR-E Sea Surface Temperature Images and the Locations of Fisheries
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In Fig. 8.4.1, yellow indicates the purse seine fisheries
areas for sardines and mackerels; blue, the pole and line
fisheries areas for skipjack, red, the long line fisheries areas
for tuna, and green, the stick-held dip net fisheries areas for
sauries. Each fishing area has a optimum temperature for
each particular species of fish.

The fishing area for sauries is particularly interesting. It
was formed when the Oyashio current went widely to the
south in 2003. In 2004, the fishing area was formed along
the coast as the warm water-mass ranged to the east of
Hokkaido. In the 2003 season, the fishing area for bonitoes
was also formed far offshore.
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AMSR-E SST image with fishing ground Oct. 19-21, 2003 (top) and
Oct.19-21, 2004 (bottom)
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Sea Condition Diagram Utilizing a Combination of Satellite Information
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Fig. 8.5.1 SST image Aug. 5, 2004 by multi sensor and observation data
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Fig. 8.5.1 presents a SST image prepared from a comprehensive combination of SST data
obtained from satellite sensors including AVHRR and AMSR-E, ship observation water temperatures,
and water temperature analyses such as by JMA. Though it is impossible to obtain SST data at such
a fine resolution with AMSR-E only, it becomes possible to prepare a diagram covering a wide range
by combining other satellite data. Multi-sensor remote sensing will be the direction of the future, and
it is expected that microwave sensors such as those of AMSR-E will become the basic sensors
comparable with visible and infrared sensors.



