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1 Significance of the Research

Living and progress are the two main motifs of the
human society. The security of anima and property of
the human is imperiled by frequent natural disasters.
Natural disaster is one of main factors restricting devel-
opment and advancement of the the society. The physi-
cal process of gestation and happen of natural disasters
is complex and the process is affected by many factors.
At present, it is difficult to exactly predict natural disas-
ters since the regularity and mechanism of gestation and
happen of disasters have not been adequately under-
stood yet. Studying disasters needs scholars from related
subjects to co-act and develop the interdisciplinary re-
search since the factors affecting disasters are related to
many subjects. The conversion of mass and energy ex-
ists between the earth and its external, and the earth is
easily affected by its astronomical environment at any
time, since the earth is an open celestial system. Itis im-
portant that some astronomical phenomena put the in-
fluence and modulation on the movement and change of
lithosphere, atmosphere and hydrosphere of the earth.
Especially, for the forthcoming disasters, some astro-
nomical phenomena may be able to react on triggering
disasters.

Preliminary studies found that the variation of the
earth rotation, solar activity, variation ofthe lunisolar
tidal force, and so on, can affect and modulate some dis-
asters, such as earthquake, anomaly precipitation and
temperature, and El Nifio phenomenon, so as to induce
and trigger the disasters. Some astronomical phenome-
na can directly lead disaster, for example, strongsolar
activity can affect the security of telecommunication,
space navigation, and transmit electricity. Evenin the
large space and time scale, some catastrophes on the
earth, such as variation of ice age, enormous changes of
climate and sea level, large geological tectonic move-
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ment, depopulation of biology, and so on, are consid-
ered to be related to the motion of solar system in the
Galaxy, secular variation of orbital parameters of the
Earth. The actions of astronomical phenomena may be
important in these events.

Therefore, some astronomers and geophysical sci-
entists are interested in the interdisciplinary study of as-
tronomy and geosciences. In order to develop the stud-
ies about the relationship between astronomical phe-
nomena and natural disasters, a research group in the
National Astronomical Observatories of the CAS is en-
gaging in the investigation. The group attempts to lu-
cubrate the regularity of some astronomical phenome-
na, the possible actions of the phenomena for affecting,
modulating and triggering disasters, and to find ways
providing help for study and prediction of disasters.

2 Developments of Main Studies

2.1 Variation of earth’s rotation and natural disas-
ters

The variation of the Earth's rotation is of intricacy.
Besides the slow down of the secular, there are periodic
and non-periodic changes in diversified time scales. The
main reason of the complex variation may be from the
movement of the mass in lithosphere, atmosphere and
hydrosphere of the earth, and from influence of else ce-
lestial bodies put on the earth, such as solar activity and
variation of the tidal force caused by change of celestial
position, etc. The conservation of angular momentum in
the solid earth, hydrosphere and atmosphere induces the
reciprocal influence among them. Scientists understood
that the mutual influence exists in each part of the earth,
and noticed the influence between the earth's rotation
and atmospheric movement.

Some scholars have studied the relationship be-
tween the variation of the earth's rotation and earth-
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quakes since several decades ago.
scholar, found that there is a close correlation between
the annual energy releasing of global earthquakes,

whose epicentre depth is middle and deep, and the
earth's rotation variation . Some scholars from other
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countries were also engaged in the research in succes-
sion™. We mainly studied that the relation between the
earth's rotation variation and some big earthquakes
(M =7.5) during the 20th century in western China
where the seismicity is very strong. Meanwhile, in order
to investigate whether analysis of the variation is able to
supply information for prediction of big earthquakes in
the future, we analyzed the shape of earth's rotation vari-
ation in the preceding year of each big earthquake. 16
big earthquakes in the area are analyzed, the result
showed that the acceleration of the earth's rotation is
positive in the preceding years of 13 among these big
earthquakes (M =7.5). The magnitude is over 8 for six
big earthquakes, and the acceleration of the earth's rota-
tion is positive in the preceding years of occurrence of
the earthquakes. The statistic result is obviously prepon-
derant®.

The seasonal variation exists in the earth's rotation.
The accelerated motion decelerates in January and the
movement state will be kept in the coming three months,
and the movement will become the accelerated state
from April and the acceleration is more than one in the
beginning of the year. InJuly, the movement will be-
come decelerating and the state will be kept up to
November, then it becomes the accelerated state. Ac-
cording to the statistics of the above 16 earthquakes,
75% of them took place in transition periods of the vari-
ation of the earth's rotation although the sum of transi-
tion period length is only about 20% of the whole year.
Especially, 6 big earthquakes occurred in about one
month from the end of July to the end of August. The oc-
currence probability in the period, when the transition
between acceleration and deceleration is obvious, is
four times of the mean probability of one month. The
statistical result is obviously preponderant too.

The action of the additive stress from the variation
of the earth’'s rotation on the crust may be the main rea-
son that the close correlation exists between the rotation
variation and the big earthquakes in the area. The statis-
tic result is possibly helpful for understanding the influ-
ence of the earth's rotation variation on the occurrence
of big earthquake and providing information for earth-
quake prediction although it is difficult to calculate the
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affecting degree at present . Howsoever, itis worth-
while to proceed with the study of the phenomenon.

Asmentioned above, the interaction exists among
the variation of solid Earth's rotation and motions of the
hydrosphere and atmosphere. At present, it is generally
considered that El Nifio phenomenon is possibly from
the coupling between ocean and atmosphere. Therefore,
it is worthwhile to study the relationship between Earth
rotation and El Nifio, and some scholars have paid atten-
tion to this problem™9, while our group focuses on in-
ter-annual variation of the Earth rotation and El Nifo
phenomenon. The inter-annual variation here means
that the components with period less than 1.5a and
greater 8a are removed by the band-pass filter because
the interval between two El Nifio events is about 2 ~7a
generally. Since the 1970's, Earth rotation series has
higher precision. Utilizing the datasets to analyze the re-
lationship among the inter-annual variation of the Earth
rotation, sea surface temperature (SST) of equatorial
east pacific and El Nifio phenomenon, we note that there
is a high correlation between the inter-annual variation
of the Earth rotation and SST variation. Especially, the
inter-annual component of the earth rotation will pre-
sent a special state before El Nirio occurrence by about
half year or more. In 2001, according to the analyses of
the Earth rotation variation. we made a trial prediction
in advance about half year for the weak El Nifio phe-
nomenon occurred in 2002. The anomaly variation of
the earth rotation is possibly from the interaction be-
tween ocean, atmosphere and the Earth rotation in the
gestation process of El Nifio phenomenon. The preci-
sion of observations of the Earth rotation is very high at
present, and the analyses of the data could provide use-
ful information for prediction of El Nifio phenomenon
occurrence .

2.2 Lunar-solar tidal force and earthquake

Tides, the movement of the coastal water, solid
crust of the earth and atmosphere, raised by the gravita-
tional forces of celestial bodies upon the Earth provide
an alternating rise and fall in different areas of the Earth.
Because the tidal force of planets, which is very small, is
ignored entirely, we consider mainly the lunisolar tidal
force, which is from the motion of the Sun and Moon, in
the research. The variation of the tidal force at any area
could be computed precisely. The relationship between
earthquakes and tidal force has been studied by a lot of
researchers. Some people thought that there exists a cor-
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related character, but some got the reverse results.

Therefore, we analyzed the relationship between tidal
force and earthquakes in different areas and belts, such
as southwest, north, northwest and Taiwan of China.
We note that there is a high correlation between tidal
force and earthquakes occurred in the similar belts.

With comparison and analysis for the tidal force and
earthquakes in different areas and belts, we found that
the details of the correlation are various for seismic belts
with different geologic structure®.

However, it is a question that additional stress
came from the lunisolar tidal force could influence the
triggering of an earthquake, since the tidal stress is less
than tectonic stress. Researches have confirmed that the
variance ratio of the tidal stress is larger than the tecton-
ic stress by about 2 orders of magnitude. From high cor-
related character between earthquakes in Taiwan and
variance ratio of lunisolar tidal force, it would help us to
understand the possibility of the trigger action of the
tidal force on earthquakes. These results are useful for
the improvement of earthquake prediction, especially
for the short-term and impending earthquake predic-
tion. On the basis of an earthquake prediction lasting
several months or several days made by other methods,
by computing the tidal force and its variance ratio on
different time scales in the period, we could determine
that the most dangerous period may be about one week
in each month or about 5~7 hours in one day'®.

2.3 Solar activity and natural disasters

The solar activity can affect some geophysical phe-
nomena in the earth. Many scientists from different
countries have investigated the relationship between so-
lar activity and earthquakes, and some valuable results
have been obtained !, However, different conclusions
exist in some results. Of course, this is not far from ex-
pectation since the relationship between earthquake and
solar activity is very complex. We investigated big
earthquakes (M 28) occurred in China and western
Mongolia after A.D.1556. Among the 22 big earth-
quakes, 7 bigearthquakes occurred in west-east or near
west-east faults. The occurrence times of 6 among the 7
earthquakes happen to be close to solar maximum years
and after the maximum years. On the other hand, occur-
rence times of 15 big earthquakes in faults with other di-
rections are almost not close to solar maximum year,
and the departure is more than 3 or 4 years. Having in-
vestigated the activity of magnetic storms in the maxi-
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mum period of solar activity, we believe that the phe-
nomenon is related to strong perturbation in geomagnet-
ic field caused by big magnetic storms in the maximum
period of solar activity. We obtained a preliminary mod-
el for appearance of the phenomenon: (1) In the seismic
active region, the fault pre-displacement take place in
the later gestation period of a big earthquake — the con-
ductivity of the rock is improved since friction heats
rocks; (2) Thesolar activity becomes active in maxi-
mum period — strong magnetic storms frequently ap-
pear—anomalous variation exists in north-south hori-
zontal component of geomagnetic field — conducting
layer is formed in faults with west-east strike — strong
eddy current is generated; (3) The fault is heated further
— the shear resistant intensity and/or the static friction
limit of the rock is decreased — a big earthquake in the
later gestation period is easily triggered. The problem
needs further study since the solar activity and the rela-
tionship between the activity and some geophysical phe-
nomena are very complex!'Z.

Analyses exhibit that solar activity can influence
precipitation changes, and Beijing area has a long data
series of annual precipitation. We analyzed the relation-
ship between annual precipitation in the area and solar
activity, noting that Beijing area always is arid before
sunspot minimum year about 1-2 years and maximum
year, but after the minimum year and before the maxi-
mum year about one year, the precipitation in the area is
always more. In El1 Nifio years, the area is arid generally.
On the base of spectrum analysis, a mathematical mod-
el, which is for the prediction of annual precipitation in
the area, is obtained through analysis of the relationship
between variation of precipitation and solar activity and
El Nifio phenomenon. In five trial predictions in the last
years, four of them are closed to the actual precipitation.
For the prediction in 2003, now we can confirm that the
prediction error will be also small according to the actu-
al precipitation in the area in the last 10 months. The
variation of precipitation, influenced by many factors,
is very complex, and it deserves our constant study.

3 Conclusions and Discussions

The findings on disasters are preliminary, but we
can believe that disasters are related to some astronomi-
cal phenomena. The study on natural disasters is a repre-
sentative problem with complexity. Many natural disas-
ters occurred in the lithosphere, atmosphere and hydro-
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sphere of the earth, some factors from interior and exte-
rior of the earth can affect the process of gestation and
happen of disasters. For some disasters, such as earth-
quake, the human recognizing ability seems to be fee-
bleness. It is difficult to exactly predict earthquake at
present, so it is understandable that some scholars disbe-
lieve the possibility of predicting earthquake. When the
possibility was discussed in Nature in 1998, we enjoy a
scholar, Scholz's such standpoint: what should we do
about earthquake prediction? Should we declare it im-
possible and banish it from our minds? 1 think not:
there is much yet to be learned about earthquake
physics, and rapid progress is being made!™ .

For severe natural disasters, human beings should
study their occurrence regularity and mechanism in or-
der to understand them, exactly predict their occurrence
and effectively cut back on influence of disasters in the
future, although it is a difficult problem now. We think
the profound understanding of disasters should be from
the unceasing lucubrate. Atleast, the unremitting en-
deavor will help human to approach the success gradu-
ally.
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