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PREFACE

This is a part of the project which was started in Kyoto University when the author was a
staff of Kyoto University.

In the early stage of this project, say, 1950s, the focus of the project was to work for social
“activity in Japan. The scientists had been encouraged to contribute in each field only by a
pencil and a paper. Nevertheless, they had to work in the actual fields out side of their
laboratory in order to obtain their foods with their social services for the local problems of
typhoons, earthquakes, tsunamis, and river water floods.

In the University of Tokyo, a school of seismology was started first, though the school
of geophysics was established in Kyoto University first in Japan. The first staff was
Professor Toshi Shida, came from Tokyo bringing a Wiehelt seismometer. He had given a
key to see the Pacific Plate declining at meeting the Asian Plate around the Japan
Islands.

Professor Ei-iti Nishimura had given a lecture to the undergraduate students to
introduce the mid-Atlantic ridge where the earth crust is produced and to show the
pattern of the crust around Iceland. He had noticed that the location of the Iceland is a
part of the ridge where the scientists can watch the surface of the magma at the site of
the subglacial volcanoes in Iceland.

Professor Kenzo Sassa had found that the motions of the groundsurface at the
earthquakes are different from the volcanic tremors on the bases of his observation at
Mount Aso in Japan.

One of the scientists in Kyoto University had studied on geomagnetism in the
GOttingen University. He found that a global electric field is induced by the daily
variations of the geomagnetic field on the bases of the data obtained in the International
Polar Year. Though, Professor Takeshi Nagata at University of Tokyo had contributed in
the remanent rock magnetism.

Finding of the global electric field was a key to find ionosphere. Prpfessor Ken-iti
Maeda had developed his theory on electromagnetic waves to suggest a present state as
an application of Marconi’s finding. Akasofu in Tohoku University had worked in Alaska
University where he had his chance to discuss on auroa with Professor Sydney Chapman
who noticed problem of plasma physics in-solar-earth interaction in his publication.

Problem of subglacial volcanoes has been studied by the limited numbers of the
scientists, though a volcanic eruption in Iceland in April 2010 has shown us that the
advanced system for air-line transportation can be easily interrupted at a big eruption of
a volcano in Iceland under the meteorological condition, especially, under the winds in the
atmospheric surface layer.

This volcanic event must be a warning of the nature on the earth. Any one of the
mon-made system must be collapsed at an unexpected geophysical event.

The author would introduce here his brief note to notice what should be considered at
our scientific research.

The author should appreciate if he could hear that the young scientists could find the
key to open the door of sciences in the next stage.

2010 May 20
The Author
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Subglacial Volcano in Atlantic

Shigehisa Nakamura

Abstract- This is a note to satellite monitoring of the subglacial volcano in the Atlantic.

The satellite data are obtained by EUMETSAT and NASA. An eruption of a subglacial
volcano in Iceland had issued volcanic ash, and the winds transferred the ash to the
European Union in April 2010, This volcano is one of the volcanoes in the Atlantic. There
are volcanoes in the north and south Atlantic. Some of them are in Azores Islands, in
Canary Islands and Cape Verde Islands. Iceland is located on the zone of the mid-Atlantic
ocean ridge, where the magma can be seen by an eye-watch technique directly on the
island, though one of the subglacial volcanoes had an event of the ash scattering to the
on-land area of the European Union. In this work, the author has to give his remark on
the important notice about consideration of the chemical effects of the gasses bursted at
the volcanic eruption. The volcanic ash pattern is well governed by the winds around the
volcano. This event has had a strong impact to the global net-work of the air-line
transportation. Now, the author introduces about the volcanic islands in the Atlantic,
including the volcanoes in Azores Islands, in Canary Islands, and in Cape Verde Islands.
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SUBGLACIAL VOLCANO IN ATLANTIC
Shigehisa Nakamura

Abstract- This is a note to the subglacial volcano in the Atlantic. An eruption of a
subglacial volcano in Iceland had transferred to the European Union in 2010. This volcano
is one of the volcanoes in the Atlantic. There are volcanoes in the Atlantic. Some of them
are in Azores Islands, in Canary Islands and Cape Verde Islands. Iceland is located in the
zone of the mid-Atlantic ocean ridge, and one of the subglacial volcanoes had an event of
the ash scattering to hit the land area of the European Union. The volcanic ash pattern is
well governed by the winds around the volcano. This event has had a strong impact to the
global net-work of the air-line transportation. Now, the author introduces his note about
the volcanic islands in the Atlantic, including in Azores Islands, in Canary Islands, and in
Cape Verde Islands.

1. Introduction

The author introduces his note on the subglacial volcano in Iceland. Volcanoes are seen in
the Atlantic, for example, in Azores Islands, in Canary Islands and Cape Verde Islands.
Some of them are active and the others are now inactive. In order to show some specific
patterns of the active volcanoes, it is more convenient to show what patterns can be seen
in one of the typical volcanoes. In this case, the author’s interest is concentrated to the
volcano Eyjafjallajokull in Iceland. This volcano erupted in April 2010 to spread the ash,
which is called as phrea in the field of volcanology. This ash had drifted in the surface
layer of the atmosphere, and was governed strongly by the winds jjust around the volcano.
This eruption resulted to hit and disturb the normal operation of the air-line
transportations into and out of European Union. The other volcanoes in Atlantic are in
Azores Islands, in Canary Islands, and Cape Verde Islands.

2. Subglacial Volcano

In the volcanoes in the Atlantic, there are only located several subglacial volcanoes in
Iceland. This Iceland is in the mid-Atlantic ocean ridge where the magma produces a new
crust for the earth. Then, it may be possible to see the face of the magma by every one’s
eye-watch on the site of any volcano in Iceland.

On 14 April 2010, one of the volcanoes, named as Eyjafjajoekull, erupted and issued phrea
which was called as ash in public. The ash cloud was transferred by the winds to the land
area of European Union. So that, the function of air-line transportations was strongly
affected by this ash cloud.

It was noticed first, the volcano erupted in Iceland on 14 April 2010. The volcanic ash
track can be seen as shown in Figure 1. This illustrating set was issued by the
meteorological office, the United Kingdom. This set tells us that the ash cloud is
spreading after the effect of the northwest winds from the south of Iceland to the land
area of European Union through the North Sea. On the day of 16 April 2010, the ash cloud
had get to the coasts of German and of the Netherlands. This motion of the ash cloud was
monitored by the satellite EUMETSAT, and issued by the meteorological Office, the
United Kingdome.



After the issue by the NASA (National Agency of Space Aviation), as seen in Figure 2, the
ash cloud had a track to cross over the sky of German to Poland. In this illustration, the
ash cloud is displayed reddish patch in the natural white clouds.

On 4 May 2010, the author obtained an eye-watch weather chart in a part of Europe. An
aircraft helped to have the information for the chart. A bold pattern on the weather chart
is shown as in Figure 3.

Judging from these data and information, the winds around the interested volcano surely
be governed the volcanic ash spread.

In the age of the sail navigation, no problem must be seen on the land in Europe and in
the west coasts of Africa.

At present, the air-line net work has been developed for our needs. The volcanic ash cloud
had given a chance to notice what should be considered for any volcanic event.

The author had some information that the survey team had been formed for their purpose.
The leader was Dr. Kristin Vogfjord, and the head-quarter was located in the
Meteorological Office of Iceland (Reykjavik). The team was formed by the geological
experts in Iceland. ' T

The author has to note here that the group in the meteorological office in Reykjavik are
concentrating there interest to the volcanic activities of the volcanoes “Oraefajokull and
“Katla”, both of them are at the location of just neighbor of the volcano noted in this work.

The team reported that the magma could watched thou no lava flow was found on 19 April
2010. The repeated minor eruptions were explosive. The magma surface was under the
glacier of 200m thick, though the successive big volcanic ash (phrea) eruption could be
make a jet flow of the ash up to the height of about 10km above the glacier surface. They
found the continued frequent volcanic tremor.

Professor Pall Einarsson (Geo-Sciences, University of Island) had given his comment
about the subglacial volcanoes. It must be more hazardous if the volcano “Katla” which is
covered by the glacier of about 400m thick. Though, we have no threat of such the
eruption of this volcano.

3. Gas Issued Out of Volcano

Generally, a volcanic eruption uses to issue some accompanied materials containing an
out-burst of gases. There might be various kinds of the gases, though the author has to
notice that the gases of dioxide sulpher and sulpher hydrates should be the most
important chemical factor in addition to the physical factor or meteorological factors.

The sulpher acid is produced at the gas of dioxide sulpher meeting water vapor in the
atmosphere. Molecule of dioxide sulpher is heavy weight relaltive to the molecule of
oxygen or of nitrogen, so that the gas contents must be compiled on the ground surface as
the final stage. The acidic materials might be a cause of unexpected effect of the volcanic
eruption. To the details, we should consider what effect might be negative for our life.



4. Historical Data

Around the volcano Eyjafjajoekull (location-63.63N,019.62W, and altitude-1666m above
msl.), several seismometer and GPS monitoring system have been settled. The positioning
had shown a swell of about 8cm for these several months. The eruption was seen just after
ceasing the motion to reverse in the ground motion. The tremor is the most important to
have an eruption signal in advance. It must be effective to find remotely when the
instruments (for example, seismometers) in the volcanic area of about 20km radius. The
ash, so-called as phrea” size is very fine so that it can be intrude easily into the casing of
the seismometers. The victims of the instruments tell us a warning signal for eruption. In
addition, various areal information have been compiled by the optical photpgraphs and
the other functions on-land.

The volcano in the author’s interest now has a record that an eruption was on 19
December 1821 and duration time to cease was about two years (the date of eruption stop
is on 1 January 1823). This record says that the volcanic explosivity index (degree of VEI)
was degree “3” (moderate).

To the details, it should be referred the publication of “Volcanoes of the World” written by
Simkin et al. (1981), though it must be now updated by Smithonean Institute. The
web-site must be more effective to see a detailed information.

5. Volcanoes in Atlantic

The volcano introduced as above is one of the subglacial volcanoes, though the subglacial
voleanoes must be found only in Island even in the Atlantic Ocean.

Simkin’s volcanic chronology tells us that there are many volcanoes in the Atlantic. For
example, Azores Islands, Canary Islands, and Cape Verde Islands, there are many cases of
the past volcanic eruptions since 1332. It is not assured that which one can be doubtful or
not. It is necessary at present to refer to the scientific data.

6. Conclusions

The author introduced a note to subglacial volcano. For his convenience, one of the specific
examples was noticed, that was, the case of the volcano Eyjafjajokull in the southern part
of Iceland. This volcano was just erupted in April 2010 to give a severe effect of volcanic
ash. Historical data is limited so that it must be hard to see a long term trend in a time
scale. Chemical factors should be considered as much as physical factors or meteorological
factors, though the winds around the interested volcano are the most significant factor.

There are many volcanoes in the Atlantic, for example, in Azores Islands, Canary Islands,
and Cape Verde Islands. Submarine volcanoes should be also considered.



Figure 1 Ash track of Voleano in Iceland %y

(as shown by a black patch). :

A- at 0930-GMT on 15 April 2010,

B- at 1530-GMT on 15 April 2010,

C- at 2130-GMT on 15 April 2010,

D- at 0330-GMT on 16 April 2010.
[Monitored by EUMETSAT]

courtesy of Meteorological Office, U.K.

Figure 2 Iceland volcanic ash-cloud pattern in Germany.
[transfered after the eruption on 14 April 2010].
courtesy of NASA.




Figure 3 Local weather chart of Europe.
(1200~1500-GMT on 4 May 2010)
[the pattern is drawn by the author
after his eye-watch monitoring].
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Satellite Monitoring of Solar Eclipse Shadow

Shigehisa Nakamura
Kyoto University, Japan, schnak09 @ power.odn.ne.jp

This work concems to a satellite monitoring of solar eclipse shadow 2009 on the earth surface. For these several
years of the minimum solar activity by 2008, the scientists had tending to doubt of the solar 11 year cycle. It
was on 2009 July 22 an event of solar eclipse shadow was monitored by the satellite monitoring in the visible
band, though the author has had worked for satellite thermal monitoring of the ocean surface. On that day, the
shadow was monitored by the satellite GMS-2 to show a supporting pattern in every 15 minuates. This monitoring
in the visible band has given the data as distributed by JMA to demonstrate an agreeable prediction issued by the
National Astronomical Observatory. The author here notices that the man-made satellite is effective to operate for
monitoring the solar eclipse shadow on the earth surface. This monitoring might be a key to evaluate the thermal
effect of the solar eclipse shadow on the earth surface in an infrared band to see the radiation out of the earth under
an assumption of that the planet earth is taken as a black body_approximately in the solar system.
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Overturn of the Oceasn Flow in the North Atlantic as a Trigger of Inertia
Motion to Form a Meridional Ocean Circulation

Shigehisa Nakamura
Kyoto University, Japan, schnak(9 @ power.odn.ne.jp

This work is an introduction of a meridional ocean circulation. As for the zonal motions,there have been many
contributions. Recent oceanographic works noticed an overturn of the ocean current in the North Atlantic. The
author notices this overturn is a trigger to generate a meridional ocean circulation to have a track through the deep
Atlantic, the deep circum-polar current, the deep branch flow to the Pacific between the Australian and the South
America. The east part of the branch flow relates to the upwelling off Peru, and the west part relates to form a deep
water in the Northwest Pacific. THe overturn of the North Atlantic suggests an outflow of the deep water and a
storage of the old aged deep water in the Northwest Pacific. The storage water increase in the Northwest Pacific
shoould be a trigger of the swelling up of the sea level mid Pacific to affect to the ocean front variations between
the coastal waters and the ocean water. In order to keep a hydrodynamic balance on the earth, an increase of the
deep water in the Pacific should fiow through the Bering Sea and the Arctic Sea to get to the North Atlantic. It
should be noted that a budget of the ocean water flow must be hold the condition of the water masses concservation
on the earth surface. This inertia motion is maintained once induced after any natural effect or some man-made
influences. At this stage, the author has to notice that there has been developed a meridional inertia path of the
air particle as well as the ocean water parcel, nevertheless nobody has had pointed out this inertiamotion with
a meridional path in the ocean. Air-sea interaction must be one of the main factors for driving the ocean water
though the inertia motion in the global scale is more energetic. To the details, the scientists should pursue what
geophysical dynamics must be developed in the future.
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Erupting Subglacial Volecano to Distorted Alfven Radiation

ATEA
Shigehisa Nakamura
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Abstract- This is a note of the author's travel to Europe by an air-navigation. European
Geo-Science Union had scheduled the General Assembly (EGU2010-Vienna). At the
Iceland Ash hit, a wiener of the EGU2010 Office had advised to use traffic functions on
the land instead of the air ways transportation. Fortunately, the author could have a
chance to get to Vienna from Japan by an air-line service even under the severe condition.
An information of distorted Alfven radiation is also noted.
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Figure 1 Schematic local weather chart of Europe.
(1) Date- 2010 May 4- 1200 to 1500-MGT
(2) Volcano “Eyjafjallajoekull” — Mark of Red Triangle
(3) Flight Route of the Aircraft during 1200 to 1500-GMT
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Figure 2 Meteorogical Pattern of Cross-Section along the Flight Path.
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