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THE PREDICATION F¥OR THE DATE OF THE OCCURR-
ENCE OF LARGE EARTHQUAKES
—THE MULTIPLIED NINE-DAY REGULARITY IN
DIFFERENT YEARS

Guo Zengjian Qin Baoyan

( Seismological Institute of Lanziiou,State Seismological Bureau )

So far there has not been any good way to make a prediction for the
date of the occurrence of large earthquakes. Therefore it is necessary to
have a research on it [rom every aspect. Even if the study result is only
of a little value for reference,it is worth making a research on it.On the
basis of the multiplied nine-day regularity put forward by us,in 1977(1—92
this paper raises the multiplied nine-day regularity in different years. The
multiplied nine-day regularity we put forward before is the continuous
sequence one, but now in this paper it is the multiplied nine-day regulari-
ty of discontinuous sequence, which is refered to the prediction for the
date of the large earthquakes (M>7 ) occurrence.

1.A brief introduction to the prediction for the date of the occusrence of
earthquakes by means of the multiplied nine-day regularity

In the light of our previous study, the formula which is used to pred.
ict earthquakes by means of the multiplied nine-day regularity is;

Te=To+ntxo (1)

n=0, 1, 2, e
In the formula Tg is the date of the occurrence of earthquake, which has
been predicted; Ty is the starting date for prediction; t is the commensur-
able time and o is error.Tg can come from the different starting index.
They are: the date of the occurrence of magnetic storm ( K2:6 ); the date
of appearance of spike-like precursors; the date of the synchronization of
spike-like precursors and external factors; the date of the appearance of
foreshock (including those earthquakes with the precursory migration).

In the formula( 1 ), t, the commensurable time, can be the follow-
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ing values;

If the precursors (including seismometry index) are synchronized with
magnetic storm (K>6 ), t=9days, a better value;

If the starting time is only from magnetic-storm date, t=9 days, a
. better values

If the precursors (including seismometry index) are synchronized with
syzygy, t= 7days, a better values

If the spike-like precursros (including seiSmometry index ) are not com-
panied with externa] causes, that is better for t to be equal to nine
days. '

As for the intervals of large earthquakes’ migration, t is also taken
as nine days. ‘

2.The multiplied nine-day regularity in different years

This regularity refers to the multiplied nine-day phenomenon in the
day sequence for the earthduakes in different years. According to the sta-
tistic data, in China this phenomenon seems to be more obvious for M=>7
earthquakes, Some examples are taken in the following:

1 ) The seismic zone of the piedmont of Yanshan Mountains and Bohai
Sea region

In the regions of Yanshan Mountains and Bohai Sea, there were only
four large earthquakes (M>>7.0) to have occurred in history (Fig.1).
Those in the piedmont of Yanshan Mountains are; a large earthquake
(M=7.8) on Sept. 2, 1679 in Pinggu, Sanhe; and another large earthquake
(M=7.8) on July 28, 1976, in Tangshan. Those in the region of Bohai Sea
are; an earthquake (M=7.5) on June 13, 1888, and an earthquake (M=7.4)
on July 18, 1969.Though the four earthquakes occurred in different years,
yet their day sequences of the months tally with the multiplied nine-day
regularity.Without taking count of the year difference, the day difference
of the two large earthquakes’ occurreace in the piedmont of Yanshan
Mountains is 36 days, and 35 days for the two large earthquakes in Bohai
Sea region, as is shown in Fig.2. From this f{figure, the Tangshan
earthquake is in the common multiplied nine-day date for both the Sanhe
earthquake in 1679 and the Bahai earthquakes in 1888 and 1969.

2 ) The seismic zone from Maowen to Wudu.

In this region three earthquakes (M>7 ) historically occurred, they
are; earthquake (M=7+) on July 1, 1879 in Wenxian county, Wudu
prefectures earthquake (M=7 %) on Aug.25 1933 in Diexis and Song-
pan earthquake (M=7.2) on Aug. 16, 1976 (in fact, Songpan large earth-
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zone of the piedmont of Yanshan

Mountains and Bohai Sea region

quake has twice, but it may be regarded as once.).The epicenters of the
three large earthquakes are shown in Fig. 3.. If the year differences of the
occurrence of the large earthquakes are not considered here,the day differ-
ence of the earthquakes’/occurrence are: The day difference between the ea-
rthquake in Wenxian county and that in Diexiis 55 days,and thatin Songpan
is 46 days.The day difference between Songpan earthquake #nd Diexi earth-
quake is 9 days.That is to say that Songpan earthquake with M=7.2 in
1976 occurred in the common multiplied nine-day date for both Wudu ear-
thquake in 1879 and Dijexi large earthquake in 1933.

3 ) The seismic zone from Motuo to Milin

There were also two Jarge earthquakes (MZ=7.5) to have occurred in
this region (Fig. 4).0One of them,M=7%, in the South of Milin, Langxian
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Fig. 4 The two historical large
earthquakes(M>7.5) in
Motuo, Xizang . T
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‘County, another earthquake (M=8.5) near Motuo. The occurrence dates
of the two large earthquakes respectively are; july 29, 1947 and Aug. 15,
1950. Not to take count of the year difference, the day diffreence is 17
days. ‘

4 ) The seismic zone from Dangxiong to Qilin Lake

The seismic zone is EW direction in which there were two large earth-
quakes (M>7)in history, as is shown in Fig. 5. They are; an earthquake
(M=7)on Dec.15,1934 in Shenzha, and another (M= 8. 0)on Nov.18, 1951
in Dangxmng Wlthout considering the year d1fference, the day dlfference
of the two large earthquakes is 27 days.

5 ) The seismic zone from Daofu to Luhuo .

‘This seismic zone historically had two large earthquakes(M>7 )Whlch
are; Daofu large earthquake (M= 74 ) on May. 24,1923 and Luhuo large
earthquake '(M=7.5) on Feb. 6, 1973, as is shown.in Fig. 6.Not. to take
count of the year difference for the two earthquakes, the day difference

of the occurrence of the two earthquakes is 46 days.
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(M>7 ) in Dangxiong—Shenzha Fig. 6 The largeearthquakes

region. (M>=>7)in Daofu—Luhue region.

6 ) The region from Dongchuan to Songming, yuannan province

This region had two large earthquakes (M>7 ) in the past, which is
shown in Fig.7.0ne of the earthquakes(M=7.5)is on Aug.2, 1733 in Don-
gchuan, and another earthquake(M=8)is on Sept.6 51833 in Songming. Wit~
hout the year difference to be considered, the day difference is 35 days.

7)The region from Tancheng to Weifang, Shandong provmce

Two large earthquakes (M>=7 ) once hit th1s region h1stor1ca11y, one of
which is the earthquake (M=7)on June 1, 70 B.C.and the other is the
earthquake (M 8.5) on July 25, 1668 ( Fig. 8 ). Not to conS1der the year
difference, the day difference between:the two earthquakes’ occurreete is
54 days. . : G

8 ) The; reglon of Balikun, Xinjiang: , : ‘ o
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(M=17) in Dongchuan-Songming (M>7 )in Tancheng-Weifang é
region, Yuannan Province region, Shandong province

In history two earthqakes (M>7) once hit this region, which are: an
earthquake (M= 7% ) on June 11, 1842, and an earthquake (M=7 %) on
Aug.5, 1914 (Fig.9) .The interval between them is 55 days.

9 ) The region of Wugqia, Xinjiang

Many earthquakes ( M>>7) once occurred in this region, whicn is shown
in Fig.10.1t is interesting that the day interval between the Jarge earthqu-
akes in 1902 and in 1944 is 37 days, on whose common multiplied nine—
day date there occurred a large earthquake on Aug.23,1985, which happened
to be on the date 36 days ago of 1944 large earthquake and on the second
day of the date of 1902 large earthquake (zero multiplied nine day).
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Fig.9 Two large earthquakes Fig.10 The large earthquakes
(M=7%)in Balikun—Hami (M>=>7 )in Wugqia
region, Xinjiang ' - region, Xinjiang

10 ) The region of Aertai, Xinjiang
Two earthquakes (M>7 ) once were in this region. They are; Fuyun
earthquake (M= 8 ) on Aug.11, 1931, and another earthqnake (M=7.1) on
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July 5,1974, near the boundary line, which have 37 days as the interval,

as is shown in Fig.11.
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Fige11 The large earthquakes (M>7 )in Aertai region,- Xihjiang -

3.To predict the date of the occurrence of large earthquakes.
by means of the multiplied nine—day reqularity in different years

From the above—mentioned examples, the multiplied nine—day regular-
ity in different years is more common, So it is of a certain of significan-
ce on the problem of the prediction of the occurrence date of large
éarthquakes.:

When the concrete prediction is madé, if in Some months and in Some
regiongs the precursors are found,the dates of the occurrence of the predicted
dates of the occurrence of large earthquakes. In detail, the dates of the
occurrence of the historical earthquakes are the starting dates, and from
them, the multiplied nine days may be conducted, but it should be
pointed out that when the dates of the occurrence of the historical large
earthquakes are used to multiply_nine days, both the future dates and
the past dates can be taken as the dates of the multiplied nine days. Thus,
for the multiplied nine—day regularity in different years, a minus must be
added to the formula (1), i.e.

Teg=Totntto  coeee (2)
where To is the date of the occurrence of the historical large earthquakes;
“+” stands for the future date to be multiplied with nine days and
-7 for the past date to be multiplied with nine days.

Suppose that there are N days in the months which earthquakes are
in, among N days, there are n days of the multiplied nine days, the pro-
bability of the dates of the multiplied nine days which an earthquake
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occasjonally happen to is
P=11(1N+2cr) (3)

In practice, if all the dates of occurrence of large earthquakes in the
same region tally with the dates multiplied by nine days,the value, which
transcends the accidental probability, is

H=1_11(1N+20) 1)
When H is higher than¥,it means that the multiplied nine—-day regularity
does not happen to have that occasionally.

Let 0= 1day, the formula( 3 ) may be changed as

P~ 3% (5)
This formula means that among N, days there are ¥3 of the days to come
across the dates of the mulfipled nine days.

As for the region of Yanshan Mountains—Bohai Sea, the dates of the
occurrence of the four large earthquakes tally with the dates of the multi-
plied nine days.That is; '

H~ % (6)
This makes it clear that it is not occasional for the dates of the occurre-
nce of the earthquakes in Yanshan Mountains-Bohai Sea region to conform
to the dates of the multiplied nine days. ‘

In order to have a reference in the prediction of earthquakes afterwar-
ds,a zonation map is made by us, which is about those regions where the
dates of the occurrence of the large earthquakes (M=7 ) all over the co-
untry tally with the multiplied nine—day regularity, shown in Fig.12.
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Fig.12 The distribution of the regions where once occurred the large

earthquakes (M=>7 ) which conform to the multiplied nine days in China
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From the above maps, two points can be obtained;

1 ) The region where the dates of the occurrence of large earthquakes
tally with the multiplied nine days are not very dispersed. They concentr-
ate themselves on Yaushan Mountains, Bohai Sea, Tancheng, Songpan and
Yunhan-Sicnuan and regions of wagia, Aertai, Balikun in Xinjang. There
is no obvious dates of the multiplied nine—day regujarity in the zone of
Fenshui River and Weihe River.

2 ) The prior season for the dates of the occurrence of the large eart-
hquakes which conform to the dates of the multiplied nine days is from
June to Septemper.

When the earthquake prediction is made in practice, precursors also
can be used to calculate the dates of the occurrence of the earthquakes
(no conclusion, certainly, so far, only study on it).If compared with
the dates of the occurrence of earthquakes calculated by precursors and
the dates of the earthquake occurrence obtained from the multiplied nine-
day regularity in different years,the coincident dates may be taken as the
most possible dates of the occurrence of the large earthquakes, and thus
there is a higher accuracy rate. Before Tangshan earthquake in 1976, there
ere many precursors to appear, and it was estimated that there would be
an earthquake to occur, but it could not tell what date to have.lf the
multiplied nine-day regularity in different years had been considered,
it would have been possible for the date of the occurrence of this Jarge
earthquake to be told, at least as a reference date.,

In the end, it shou]ld be pointed out that there are more events of the
multiplied nine-day regularity in different years,it shows us that the cause
of this regularity is not occasional. We think that the |arge ‘earthqakes
have the intervals of a few decade years and a few hundred years, the
months of the] occurrence of these large earthquakes are much close and
their intervals are conformed to the multiplied nine-day regularity in
different years,which seems to be the result of the modulation of external
causes.Meanwhi]e the multiplied nine-day regularity in different years has
such a clear priority that there is a contrrolling role in the dates of the
occurrence of the large earthquakes from an exteran] cause.But what kind
of external cause plays this important modulating role is still a problem
to be discussed afterwards.

Baside, we should study the way to go to chaos. we found there is a
simple relation betwene the two universal numbers.A, B of two kinds of

things and the golden section number C as follows
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2A-B=C
where A =4.66920, B=8.7210, C=0.618.It is worth studying the relation

in practice.
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