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Italy-Japan Workshop on Historical Earthquake Study
and Seismic Hazard Assessment

2004, November 25th, Thursday, 13:00-18:10, 26th, Friday, 9:00-12:30
Meeting Room 505, International Conference Center Kobe, Japan
November 25, Thursday
13:00-13:10 Opening remarks K. Ishibashi (RCUSS, Kobe Univ.)
Session 1: Historical earthquake study and seismic hazard assessment in Italy and Japan

13:10-13:50 Study of historical earthquakes in Japan --- Collection of materials and some problems ---
T. Usami (Prof. Emeritus, ERI, Univ. Tokyo)
13:50-14:30 Study of historical earthquakes at sites of archacology
A. Sangawa (Geological Survey of Japan/AIST)
14:30-15:10 Long-term earthquake forecasts and the probabilistic seismic hazard map in Japan
K. Shimazaki (ERI, Univ. Tokyo)
15:10-15:40 Historical disaster research: Any lessons applicable to the future?
1 Kitahara (Kanagawa Univ.)
15:40-16:00 --- break ---
16:00-16:50 Historical earthquake studies in Italy and the Euro-Mediterranean area
P. Albini (INGV, Milano)
16:50-17:50 The database of intensity data points for Italy and the European area
M. Stucchi (INGV, Milano)
17:50-18:10 The 1456 earthquake and its influence on seismological studies in Italy
C. Meletti (INGV, Milano)

November 26, Friday
Session 2 : Constructing a full-text database of historical earthquake documents
in the Ancient and Medieval ages in Japan

09:00-09:30 The outline of the project K. Ishibashi (RCUSS, Kobe Univ.)
09:30-09:55 Significance and problems of creating database of historical earthquake documents --- From

a historiographic perspective --- S. Tarashima (Tokyo National Museum)
09:55-10:15 Calendar conversion problems Y. Hayakawa (Gunma Univ.), M. Koyama (Shizuoka
Univ.), and Y. Maejima (Maechan.net)
10:15-10:40 Some problems in the recension of the collection of published historical materials
T. Yata (Niigata Univ.)
10:40-11:00 On the creation of XML data of historical earthquake materials
S. Hara (Nat. Inst. Japanese Literature)
11:00-11:20 Alpha-version of a full-text database of historical earthquake documents
Y. Maejima (Maechan.net)

11:20-11:40 Idealistic database of historical records for research on historical earthquakes in Japan
R. S. Matsu'ura (Earthq. Res. Center, ADEP)
11:40-12:10 Examples of recent achievements of international co-workings and efficient use of databases in the

study on historical seismology
Y. Tsuji (ERI, Univ. Tokyo)
12:10-12:30 Discussion

Allotted times of presentation include questions and discussions.
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Historical earthquake study and

seismic hazard assessment in Italy and Japan
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Study of historical earthquakes in Japan
—Collection of materials and some problems—

Tatsuo USAMI (Professor Emeritus, Earthquake Research Institute, University of Tokyo)

Investigations and studies of historical earthquakes are based on the collection of materials. In
Japan, collection of materials has been carried out three times. The first attempt was done by M.
Tayama in 1893-1903, and collected materials were published in 1903, amounting to 1200 pages.
The second one was carried out by K. Musha in 1928-1938 and materials were published in
1941-1951, amounting to 4000 pages. Lecturer and his collaborators are carrying out the third
phase of collection since 1972, and published materials amount to 20,000 pages.

These primary materials are not sufficient for the study of historical earthquakes. Somewhat
processed materials are desirable. Some of such second and third materials will be introduced in
speech.

The destiny of materials is that those materials are expanding incessantly. Therefore, those
materials, from the first to the third should be revised all the time. Otherwise, the merit of materials

cannot keep its availability.

Variety of informations are involved in materials. They are; ground motions, damages to
people, houses, bridges, roads etc., damages due to tsunami, land-deformation such as fissures and
landslides, episodes and policies for the restorations. Let’s assume that our object is to obtain fault
and tsunami models. For almost all historical earthquakes, we cannot reach to this goal, except big
ones. Even though, valuable intermediate results, such as distributions of intensity and tsunami
height, and land-deformations can be obtained for many intermediate earthquakes. A method of

intensity inversion to get fault model will be, as an example, introduced in speech.

My lesson, got through the study of historical documents, are:
1. Modernology is necessary for the study of archaeology.
2. Results, based on only historical documents and reasoned through common processes pertaining
to historians should be doubted.
3. Preconceptions should be eliminated at the start of research.
4. Do not push on speculations on the reason that nothing is written in historical documents.
5. Validity and ranking of historical documents differ definitely according to what we want to make

clear.

SUMMARY: the most important matter for the study of historical earthquakes is that
INCESSANT COLLECTION OF NEW MATERIALS and
MAKING THEM COMMON PROPERTIES AS EARLY AS POSSIBLE.
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Study of historical earthquakes at sites of archaeology

Akira SANGAWA (Geological Survey of Japan/AIST)

Numerous traces of paleo-earthquakes were found out at many sites of archaeology.
Especially, traces of liquefaction have frequently appeared in alluvial plain, and the formation
age of which were estimated by archaeological features and remains.

Typical traces of liquefaction are shown in Fig.1, and the ages of strong ground motion are
known, respectively, after the deposition of layer II and before that of layer I, after the
deposition of layer III and before that of layer II.

On September 5, 1596, a big earthquake called “Fushimi earthquake” occurred in the
northern part of the Osaka plain. Recent excavation survey revealed that the earthquake was
caused by movement of many active faults distributing along the northern border of the Osaka
plain and in Awaji island. Traces supposed to be caused by Fushimi earthquake were also
observed in many sites of archaeology. ——At the site of Tamatu-tanaka (Kobe), trace of
liquefuction was observed in gravel layer. Old well made by wooden board was bend by
lateral flow, at the site of Sumiyoshi-miyamachi (Kobe). Imashirozuka-kofun ( Takatsuki ),
tomb of ancient Emperor named Keitai, constructed on the trace of Ai fault , severely
damaged by land slide caused by Fushimi earthquake.

Traces of earthquake were also useful for investigation about the history of Tokai (
Tonankai) and Nankai earthquakes, which were supposed to have occurred periodically along
the Nankai trough. During recent 400 years , old manuscripts are abundant and the histry of
Tokai and Nankai earthqukakes was exactly comprehended. On the other hand, old documents

decreased in quantity during the ancient and middle ages, and some important earthquakes

were liable to

be overlooked. Traces, found out in many

sites of archaeology, sometimes make good
the loss of the historical records, assisting

us to study the history of these great

earthquakes exactly.

Fig.1 Traces of liquefaction
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Long—term earthquake forecasts and

the probabilistic seismic hazard map in Japan
Kunihiko SHIMAZAKI (Earthquake Research Institute, University of Tokyo)

The first large earthquake for which the long-term earthquake forecast had been publicized in Japan took
place in Tokachi-Oki area off the southeastern coast of Hokkaido, the northernmost one of the four major islands,
on 26 September 2003. The forecasted magnitude was M=8.0-8.2 and that of the 2003 event was 8.0. The forecast
was made in March 2003 that an occurrence probability of a large interplate earthquake in the area along the Kuril
trench in the coming 30 years is 60%. Detailed studies show that the focal region of the 2003 Tokachi-Oki
earthquake was slightly smaller than the forecast. Although the forecast was not perfect, it is in general accepted
as a successful one. Fundamental information on which the forecast was made comes from historical earthquake
data and paucity of written documents in the 19® century in eastern Hokkaido limits the accuracy of long-term
forecasts in this region. All the sites where strong shakings were registered, coincided with areas where
probability of strong shaking had been evaluated as high on a preliminary seismic hazard map of northern Japan.

Long-term forecasts have been publicized not only for other great earthquakes along oceanic trenches
surrounding the Japanese islands, but also for many large shallow inland earthquakes in Japan. The first long-term
forecast was made in September 1996 for an earthquake on the Itoigawa-Shizuoka Tectonic Line active fault
system, which almost cuts across the central part of Japan. The forecasts are made public by the Headquarters of
Earthquake Research Promotion, which was established after the devastating Kobe earthquake of 1995. One of the
major present tasks of the organization is to complete the first national seismic hazard map by the end of March
2005. All damaging seismic sources in Japan will be evaluated: identifiable sources and sources whose location
and occurrence time cannot be specified in advance. Even for identifiable sources, the occurrence time cannot be
predicted. At first an expression ‘probability of earthquake occurrence in the coming several hundreds years is
high’ is used, but later using much short time range is recommended and now occurrence probability in 30 years is
used for the forecast. For great earthquakes along oceanic trenches, whose repeat times are mostly on the order of
decades, calculated probabilities may amount to several tens of percents. On the other hand, 30-year probabilities
evaluated for shallow inland earthquakes, whose recurrence intervals are on the order of 1,000 to 10,000 years, are
utmost 10% or so. The 30-yr probability for the Kobe earthquake of 1995 which could have been calculated prior
to its occurrence, amounts to only 0.4-8%. Small probability does not necessarily mean safe; expressions
‘probability is high’ and ‘slightly high’ are now used in relative sense for the forecasts of shallow inland
earthquakes. Historical data are fully used for the evaluation of earthquakes along the oceanic trenches because of
short recurrence interval. On the other hand, geomorphological and geological data are mainly used for shallow
inland earthquakes. The size of a future earthquake is estimated from the empirical relationship between
earthquake magnitude and fault length/source area. The location of the event is fairly precisely known from active

fault data and historical earthquake catalogs, except for a certain type of earthquakes such as deep events.
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Historical disaster research: Any lessons applicable to the future?

Itoko KITAHARA (Kanagawa University)

New Project: The Special Board of Inquiry on Inheriting the Lessons of the Past Disasters set off
at May 9, 2003 at Japan Cabinet Office. At the same time, a subcommittee for compiling historical
disaster records was formed under the Special Board. At the end of 2003, reports on
MEIREKI NO TAIKA and ANSEI _EDO JISHIN were compiled by the subcommittee. This was
the first time for historian's work to be incorporated in government projects for disaster prevention.

As I have been participating in both the Special Board and the subcommittee, the present article
addresses outlines of the activities and researches done by those organizations.

1. Special Board
* Aim

- To pick up past disasters for inquiry: currently, 10 disasters were selected and passed on to the
subcommittee.

-They are:the 1662 Kanbun Earthquake, the 1707 Eruption of Mt.Fuji, the 1783 Eruption of
Mt.Asama, the 1854 Ansei Tsunamis, the 1888 Eruption of Mt.Bandai, the 1890 Shipreck of
Turkish Warship, the1891 Nobi Earthquake, the 1896 Meiji Sanriku Tsunami, and the two
disasters after the the World War II, that is, the torrential rainfall of Nagasaki City, the Big
Fires of Sakata and northern part of cities along the Japan Sea.

- To set general principles for making reports

- To publish reports

* Organization
- Members from different backgrounds in various areas get together to exchange ideas.
2. Subcommittee
* Aim
- makes drafts of reports
- To set up section meetings for each of the selected past disaster
* Organization

- social scientists, natural scientists, engineers, historians, public officers in charge of disaster

managements
Traits of this organization:

The organization of this subcommittee is characteristic in that the members consist not only of
natural scientists, but of social scientists and historians. As their research methods differ from each
other, their viewpoints are also different towards "lessons" from past disasters. The members of
subcommittee have discussed extensively what the common standpoint is.

For natural scientists and engineers, "lessons" are basically scientific analysis of the mechanism of
the disaster, which are quite mechanistic, concrete, and uniform. For social scientists and historians,
such concreteness and uniformity are hard to obtain from the data. Records of disasters always
depend on social and historical context which varies tremendously in each case. Thus, the lesson
can not be a concrete object but a multi-facet abstraction from people's behavior under social and
historical conditions in each case.

Participation of social scientists and historians is an unprecedented trait in this area. The
subcommittee members have struggled to reach a conclusion for the common ground. A tentative
working principles is that the members work on facts and objective descriptions of past disasters in
order to understand the nature of the disaster as a whole. Reports at this point are thus not compact
guidelines but a relatively large compilation of documents. The members expect that the real
"lesson" should be constructed as a result of close interaction between the reader/user of the report
and the subcommittee members.

My personal view about the "lesson" is that it is not ever-lasting, inalterable principles but
dynamic and context-dependent resources. We have to think about its usability with respect to
social and historical contexts.
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Historical earthquake studies in Italy and the Euro-Mediterranean area

Paola ALBINI
Istituto Nazionale di Geofisica e Vulcanologia, Milano, Italy

This is a short excursus on the long-lasting tradition of historical earthquake studies in Europe
and the Mediterranean area. It begins with some considerations on the 19th century lists of
historical earthquakes, which in many ways anticipated today's modern historical earthquake
studies. The focus is put on how preponderantly they contributed to the first generation (second
half of the 20th century) of modern parametric earthquake catalogues. This awareness resulted in
another, more general, question about how the historical earthquakes happened to be included in
the modern parametric catalogues. To get a reliable answer, a thorough investigation at a European
level was consequently established (the European Union funded project "BEECD - A Basic
European Earthquake Catalogue and a Database", 1995-1998). The basic assumption was that each
earthquake study should be considered as the earthquake's Root, for its being at the origin of the
set of purely seismological parameters included in the modern catalogues. Hundreds of Roots have
been checked and ad hoc classified with respect to the type and quality of the sources of
information. This classification aimed at evaluating the reliability of the current seismological
interpretations, as depending on the intrinsic quality of the earthquake studies they relied upon.

The 1980ies and 1990ies earthquake studies continued the 19th century tradition, and they
could be by all means considered as the New Roots of the seismic catalogues. Behind each
historical earthquake study, there are some basically methodological questions, which are worth
briefly recalling, to cast some light on the experience and the developments achieved in the last
twenty years by this discipline.

How to investigate historical sources for reaching the surviving earthquake records? The method
and tools of the classical historical investigation need to be readjusted to fit the perspective and
the goals that are typical of the earthquake studies. Some selected case histories show the need for
i) a study of the structure and geography of the historical sources potentially useful for the chosen
area and period; ii) an updated scenario of the transmission and survival of the sources and of their
today's storage and availability.

How to put the earthquake records in their historical context so that it is possible to properly
interpret their seismological contents? The geopolitical and linguistic constraints affecting the
strategy of investigation similarly interfere with the interpretation of the collected historical
records. The time (date of an earthquake) and space (affected places) attributes of each record
have to be checked against the historical context they sprang from, to avoid merging of different
earthquakes or duplications. In studying the large earthquakes occurring in the same area in a very
short time-window (e.g. two days or one week apart), an ad hoc strategy is required to ensure an
interpretation avoiding the effects accumulation.

How to evaluate the silence and the incompleteness of the historical sources with respect to the
past earthquakes? A relevant part of the historical investigation on the past earthquakes goes "to
the trash bin", because of the high percentage of potential primary historical sources not showing
any interest in recording the earthquake occurrence and effects. The earthquake records, which
can be effectively used for seismological purposes, are extracted (sometimes squeezed) from quite
a number of investigated historical sources, most of which make simply a silent apparition in the
reference list. To reverse this trend, an approach intended to enhance the contribution of all the
investigated historical sources is here presented. The historical sources available on one site or on
few selected sites in a small surrounding area are plotted versus their time coverage and typology.
Finally, their sensitivity to earthquakes as well as to other natural phenomena (e.g. floods) or
events with a serious social relevance (war, plague) is put together. The historian's perspective
considers and evaluates this ensemble through an expert judgement, pivoting on how much and
how reliably the investigated sources could allow one to account for the silence and the
incompleteness of the earthquake records.

A4 A21)7EI—0y/\-hdiEihig (T T 5 EERMEFZE

Paola ALBINI (XA Z 7T /LbE=)
A %V T ESNLHER BT « KIWFAFIERT R T XAT

AT, I — 0 v 3 R TR < i) T E BB R OEFHIC DN TOEWER TH 5,
FT. EHHEO 19 LD A FOBLENLIED XL S, FHUuE, WANWARET, 4 B O HERF
n%%ﬁéﬁé%@koto%h%@%ﬂ EIE EEERICE AR (20 HhREY) DirREyRT
AN w7 MBS X o JIE R LT RAEMTDH, ZOWREkIT, BERHEN VI L TGERRZ
fk)y&ﬁ&m&:aw%néio:ﬁot@#&wo L0 — AR BERNCEN D, MENRE Z TS
L7z, G —a v/ LUV OB AR 2N AR S 4v7e (EC 23 1995-98 422 BEECD (J&EffEIa —m v
NGB A n e T =2 _X—=2) Fuv=y MI&E&ZH L), ERNREEZ, —D>— DD HIEM

FRNTZEDHFEED Root L ARRTREL NI ZEEo7, LWV I DX, ZANR, i&ﬁﬂ’ﬂﬁ&m7 WIZEEN
TWAMFIZ BN T A=y NOFRRIZH LT D, fIH V9 Roots BIGEES L, 1§
BIRDO KX A 7 L I LTRSS Tz, 2 O0%EIE, BEOMEFAMEIROEHENE —&iL L T
WD B OARER 2 ME CIRE S ZiHMli T2 22 BIELI-bOTH D,

1980 44X & 1990 AR D HIFEMFFEI, wﬁﬁ@h%%%%ﬁwrmé FNHIE, TR 6 L, HE
TH T T OFT-72 Roots & AT T ENTE T, ZHENDNESL HEN %% X, W< DD HEAK
BN FIEmmII R BRI o 5, D ORESRIT. Z D53 Tl 20$W FoNT- R ERBRITLE
BTHEOIZ, HHICEWEZ L TALMERH D,

e L QO D HUERFLGRIZII D B < 2 DI B 2 W ICHE T 2002 IR TE o Hik L E R

%, HUEBWFRIC A 22 R & BRRICE G T2 KO ICHIET 20 ERH 5, W< D0 OBFEEEILLL
TOVEMZR L TWD, 1) IR S 7o il & RFRUSRNL O ATRENME O & 2 Sk oAk IE & P (A953 41 2)
DOWFZE : i1) BEIOEE LR, BLOYS HOMEE LRI FREMICOWTORTO TV 74,

IR PRI 2@ UM C & D701, R ELERE &0 L O ICEHAYSCIROFIZE S 2?2 FHAEMFSE
DHEWE T B 5 By - SREAIHIKIZ. AT L 91 W%éhtﬁ%ﬁﬁ@%ﬁ@% 2725, &L
RO (HIE @HH)& °ff] (EBEAZITT5ET) OB, EOMBEL I LZVEELZV T2
D 2T D72, Z DJEMEN H T & 7o S SOIRIC %%Lf%m/&bﬁfMi&E&m [ U ek
WZFEHEL @%W;(zakﬁ1 A 5 HIT) FA LT KHIEZ TR DRI, RO R 2 kT -
WELRFET D721, Rl ORISR LEE L 72 5,
BEOHEIZET 2 RO ARE RS 2 WVDICEHME T 5722 ERAFZE AN 25 O HuE (2 B R
T LT MR OFA & R FIERT D T LM OB § R S 20— IR B OBIE A E O EIC
SFATE) 2 b, HETOBMICADNCTHE 2 2 HUBGLekiX, & SN RED LR -2 DO KE 3133
BRY XA MCESOLEZEDLICTE RV ofiiansd (LT HEIND)., 2Dl E I
THEDIZ, AESNTELRT R TOFRGERD IS TH57 70 —F 28N T 5, 17k s0Eh
KIMOE AT CH/RONDEEEZ, I AA—F 2R BRI LT ry b5, ZLT, b OHIE
W DR A o BB (B 2 13HK) RORA et SRS (ERAPHERE) (253 DR & —
FEIZ L CTHD, FEEAFIEE OBLAIL, B LIZHIIC K > T2 OEEEBE L, HERRERORE & R5E
EXEWEND EOREHENCHITE 200, FHMiT 5,

(HfaZ - )



The database of intensity data points for Italy and the European area

Massimiliano STUCCHI
Istituto Nazionale di Geofisica e Vulcanologia, Milano, Italy

Historical earthquake data represent a wealth of potential information on long-term seismicity which,
in its turn, contributes to understand tectonics and to assess seismic hazard. In the last two decades, the
retrieval and interpretation of historical data became a systematic activity in many countries of the world.
This investigation, previously performed mostly by individuals - some of them using just amateurish
approach - acquired self-consistent, rigorous rules from the merge of scientific and historical expertise.

Intensity data points (IDP) represent the formalisation of the historical records, through which they
become macroseismic data. They represent the elementary cells of the macroseismic archive and must
carry at least the following information: time, location (place-name and co-ordinates), intensity. These
parameters are to be assessed homogeneously for all IDPs.

Time is leading parameter: that is, IDP carrying the same time "make" the earthquake. Time is
usually given according to varied time systems. To convert time to UTM solves some
problems, though the time given by the historical sources can be of some help, as well.

Places should be always called with the same place-name and given the same co-ordinates, referred to
the same co-ordinate system. Therefore, it is necessary to adopt a common geographical authority
(gazetteer) to which data points are to be referred. Europe has no unified, available gazetteer so far;
rather, each country, or at least most of them, have one, or even more than one; in some cases such
authority/ies needs ad hoc implementation.

Ad-hoc solutions for dealing with special cases, such as change of place-name with time,
reconstruction of localities with the same name in other places, incorporation of a locality into another
one, etc. have been explored.

Macroseismic intensities are given in Europe in terms of many intensity scales (MCS, varied MSK,
modified MM, EMS92 and EMS98 among the most common ones). Empirical correlations between
intensity scales are not recommended to make intensities homogeneous; however, on the other hand,
differences among intensity assessments performed by making use of different European scales are less
or equal to differences among intensity assessment performed by varied investigators using the same
records and the same intensity scale. Major problems are met with intensities assessed in terms of older
scales (such as De Rossi-Forel) or MCS scale (an Italian anomaly) and, mostly, with intensities assessed
from records referring to single buildings or large areas.

This paper wants to stress the great value of the collection of intensity data points (IDP) which are
increasingly being offered to the user in digital form (such as NOAA, US; DOM and CFTI, Italy;
SISFRANCE, France; CERESIS, South America; EMID, a starting point towards a
European-Mediterranean Intensity Database). Although IDP alone cannot represent the whole historical
information, they have contributed to develop a number of rigorous procedures for historical seismology.
As an example, IDP can be used for determining preliminary models of the seismogenic source which
has generated the related earthquake, while site seismic histories", obtained by a simple query of a well
compiled intensity database, have become a useful tool for independent assessment and/or calibration of
seismic hazard estimates.

As a final issue the results of an initiative aimed at compiling a new seismic hazard map of
the Italian territory will be shortly addressed, with mai reference to the assessment of
completeness of historical datasets.
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The 1456 earthquake and its influence on seismological studies in Italy

Carlo MELETTI
Istituto Nazionale di Geofisica e Vulcanologia, Milano, Italy

During a night in December 1456 a strong earthquake shook for more than 2 minutes
central and southern Italy, mainly in what was at the time the Naples kingdom; more than
13000 people died. This is still the biggest earthquake never occurred and reported in the
historical documents in the area and maybe the biggest in the history of our country, where
biggest means destructed villages along 200 km. By comparison of dimension and
characteristics with other destructive earthquakes occurred in the area, it’s possible
suppose that not less than 3 important seismogenic sources were activated in a short time
interval, anyway during that first night. This earthquake has been frequently reported as
the Great Neapolitan earthquake.

This big event influenced people and scientists at that time, as well as today. It is still
under study from social, historical and seismological point of view.

The earthquake occurred few months after the Halley comet apparition and this
coincidence let suppose that the earthquake was sent by God against the impiety of the
humans. But at the same time, many humanists, eyewitness in Naples, were pressed to
observe and study the event.

After the 1980 Irpinia M6.9 earthquake, for a better understanding of the seismotectonic
of this area, new studies have been performed. In the archives in Italy and Europe many
new documents, letters, chronicles, administrative acts, etc., have been found. This is a
clear signal of the strong impact of this earthquake on the social context and of its echo all
around. For the first time a fundamental and still unknown work has been revealed:
Giannozzo Manetti, ambassador the seigniory of the Medici in Florence, compiled a
complete damage and casualties description village by village, but also drawn up the
compilation of one of the first earthquake catalogue in Italy and a rough preliminary
treatise on seismology; these 3 parts form a 3 books compendium: De terraemotu (from
latin, it means: About earthquakes). He was a man of letters with a deep knowledge of
latin: by comparing the terms of his description and the percentage of casualties a strict
correlation has been found, as if he elaborated his personal intensity scale.

From the historical point of view, the analysis of the available documents with different
approach (chronological, geographic, etymologic, etc.) together with the reconstruction of
the transmission of the information (from villages to Naples, the capital and from Naples
to other capitals), allowed to determine a reliable and clear damage pattern and, very
important from a seismological point of view, to determine that most of the destructed
villages was beaten in the same tragic, first night. Furthermore, the availability of a former
census gave the possibility of evaluate the lost in terms of percent of dead people.
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Constructing a full-text database of historical earthquake documents
in the Ancient and Medieval ages in Japan
—The outline of the project—

Katsuhiko ISHIBASHI (RCUSS/Faculty of Science, Kobe University)

We have started a research project of constructing a full-text digital database of all
historical earthquake documents in the Ancient and Medieval ages in Japan under the
Grants-in-Aid for Scientific Research by MEXT (Ministry of Education, Culture, Sports,
Science and Technology). Although the project term is limited in four years, we plan to
critically examine all the historical documents in the existing collections, select them,
carefully emend every text and compose a re-edited collection of all historical documents in
digital form.

We also aim at interdisciplinary collaboration among seismologists, volcanologists,
historians and information scientists. Furthermore we intend to compose a seismic
intensity database compatible with the so-called Intensity Data Points (IDP; e.g., Stucchi,

1994) and containing some additional elements such as the characteristics of ground motion.

So far, Japanese seismologists have unconsciously considered that study of Japanese
historical earthquakes, methodology and procedure themselves except obtained results, are
just interest within Japan because of the peculiarity of Japanese language, culture and
history. However, historical seismology in every part of the world is a global interest as
other fields of earthquake sciences.

We are restricting the target within the Ancient and Medieval ages because historical
sources in these times have somewhat different characteristics from those in the Early
Modern ages and historical records in the Early Modern (mostly the Edo period) are too
huge amount to be treated by a small research group. Works on the Edo period should be
done as a national project, like the large-scale instrumental observation of current
earthquakes. Then, the result will be a great contribution to the international earthquake
study.
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Significance and problems of creating database of
historical earthquake documents
—From a historiographic perspective—

Satoshi TARASHIMA (Tokyo National Museum)

In the research which deals with a historical incident, historical records are operated in
order to decide "what to have happened" "when" and "where". In that case, resources such
as records (diaries, memoirs, etc.) by persons concerned with incident or by someone in the
same age, compilations based on reliable source are generally used.

In case of Japan, the historical records with such high reliability are concentrated on the
political centers, such as Kyoto and Kamakura. It stands to reason that the researchers of
past earthquakes have aimed at comprehensive historical-records collection, since they want
to avoid the uneven distribution of sample facts in order to perform scientific analysis of
earthquakes.

However, in general, little descriptions about natural phenomena are found in historical
records, and since the necessity of saving such historical descriptions was not accepted in
many cases, either. Even things, such as after age compilations, legends, and ruins and
remains, have the reasons which go into the view of examination as historical records. On
the other hand, it is only in recent years that historians have begun research of natural
phenomena as a research subject. Therefore, it can be said that it is still an unexplored
subject how various historical records taken up by earthquake research are evaluated.

For example, "chronicle" is a type of historical records with comparatively much
description of natural phenomena including earthquakes. It is what we call “chronological
table” at present, which described all the past Emperor and Shogun names, name of an era,
the sexagenary cycle, and simple articles of important historical incidents. There are often
postscripts by the possessors, which often include the precious facts missed in other
historical resource. But little studies have been done to evaluate the chronicles as historical
resource because their descriptions are too simple in case of political or social incidents
compared to other diaries or documents. On the other hand, as such simple articles in
chronicles are fundamental historical records in case of earthquakes, more intensive
research to the background how the chronicles were created and how they were used, are
needed to evaluate these articles.

In our project, creating database has made us possible to look through the chronicle
articles in "Great Japan Historical Records of Earthquakes" and "New Japan Historical
Records of Earthquakes" and to carry out comparative examinations of the various
chronicles. It is also expected that general values of chronicles as historical resource will be

clearer through our studies on articles about earthquakes.
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Calendar conversion problems

Yukio HAYAKAWA (Gunma University), Masato KOYAMA (Shizuoka University),
and Yoshinori MAEJIMA (Maechan.net)

Japan had used Chinese calendar until 1685. After that, Japan made an original
calendar by itself. Those are luni-solar calendars, called Kyureki (old calendar). In January
1873, Japan adopted a solar calendar, Christian Calendar. The Japanese call this calendar
Shinreki (new calendar).

Kyureki is 15-50 days behind the Christian Calendar. It is impossible to convert each
other by a numerical formula. Given a table, then the conversion is allowed. Masao Uchida’s

book “Nihon-Rekijitsu-Genten” includes the most reliable table. We have produced new

computer software “Kanreki” for our project using Uchida’s table. It covers between 4714B.C.

and A.D.2099.

Present Christian Calendar is the Gregorian, which was adopted in October 1582.
Western societies had used the Julian until then. Most Japanese historical seismologists
have converted Kyureki dates into the Gregorian even if they were prior to October 1582;
however, we suggest that we shall convert Kyureki dates into the Julian, not the Gregorian,
in order to enable international correlation, if the dates are prior to October 1582.

Kanreki http://maechan.net/kanreki/
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Some problems in the recension of the collection
of published historical materials

Toshifumi YATA (Niigata University)

The recension of the collection of published historical materials is the first large-scale joint
research about historical materials. For this recention, we need to understand that there are
differences between the important materials for historical researchers and that for

seismological researchers.

1. Important materials for historical researchers.
If historical researchers rank important historical materials for them, the result is as follows:

1.documents 2.diaries 3.compilations and literary works 4.compilations written later.

2. Historical researchers need to add to kinds of their materials to study.

For this recention, historical researchers need to add to kinds of their materials to study. For
example, it is important for them to study chronicles with a lot of articles about earthquakes
and Jiin-Jinjya-Meisaicho.

3. Conclusion

In the present collection of published historical materials about earthquakes, documents,
diaries, compilations, literary works, and compilations written later are treated equally.
From now, we need to treat them with explaining about their properties. However, good
materials are often in big cities like Kyoto. So good materials for historical researchers
correspond to earthquakes occurred in each region. Even if the earthquake did great damage
to people in the country, there are not always good materials to tell it. So historical
researchers have to study materials to study earthquakes.
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On the creation of XML data of historical earthquake materials
Shoichiro HARA (National Institute of Japanese Literature)

The Historical Earthquake Documents in Japan are the collections of descriptions on earthquakes
from many historical materials. These descriptions are complied in every earthquake, arranged in
order of the abstract, the source and the copy of descriptions, and some editorial notes are added.
Thus, the Documents keep original descriptions partially, but do not their layouts. Also revisions
works are needed parallel to digitization because of posting errors corrections and critiques.
Furthermore, digitized data can be available to many purposes such as DTP, databases and Web.
Therefore, XML is introduced to markup documents. When defining DTD, considering the main
objective to construct databases and electronically reprinting of materials that are difficult to acuire,
following frameworks are arranged:

1) Layout information such as the number of lines in a page is not kept.

2) Descriptive information such as rubi, annotations and Gaiji are kept as long as possible.

3) Editorial notes are kept, and notes in the revision works should be kept.
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Alpha-version of a full-text database of
historical earthquake documents

Yoshinori MAEJIMA (Maechan.net)

The Alpha-version of a full-text database of historical earthquake documents is based on
historical earthquake documents marked up by XML. We constructed this full-text database based
PostgreSQL and using PHP, a kind of computer language, for user interface. There are general use
functions, for example, sorting, searching, and so on.

Our system has an engine which can convert XML data to HTML. Therefore users can
access by general purpose browser, and can see vertical writing documents look like original
documents.

At present, we are developing interface of our database to revise data. We need to study
the matter further, for example, how to offer the database, and how to evolve the user interface to
use easily. The goal of our development is construction of the system relating with seismic
intensity database to show by a diagram automatically.
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Idealistic database of historical records for

research on historical earthquakes in Japan

Ritsuko S. MATSU’URA (ADEP, Earthquake Research Center)

In order to assess the seismic risks, historical documents and records are very
important sources, since damaging earthquakes are often too infrequent for human beings.
However, it is often very difficult to utilize the information in those records thoroughly and
correctly for scientists. We have to depend on the research of historians. It is very hard to find
the original records. Often we have to use the hand-copied materials in later eras, and the
revised edition must be established. The inspection must be restricted to the least staff to
preserve the cultural properties. The fake documents must be distinguished carefully. It is also
important to understand what was written in the Medieval period or antiquity properly. In case
of Japan, before the 16" century, the mode of life, the ways of thinking and behavioral patters
are all so different from us. We should be careful to translate the expression of seismic
damage to the seismic intensity.

The cooperative project of seismologists and historians such as the current one is
very challenging work. In order to utilize the full fruits of the project, I request the following
functions for the coming database:

1. Pictures of the original documents are linked when it is possible. They assure the revision,
and add the credibility of intensity data contained. So is the bibliographical data, too.

2. The date of an earthquake should be accessible by not only Japanese calendar, but by the
Christian calendar and Chinese calendar. Time expressions should be also searchable from
the ranges in the current hours and the original local time system of that era. In the
retrieval of the whole passages, it is useful if those additional data is hidden with the
original text.

3. Since the hand writing or hand-copied work may introduce misprints or wrong letters, the
suspicious candidates of one event in different date must be linked.

4. The damaged place or felt point should be shown on a map. Even the area may be helpful.
Administrative districts at these era, population are helpful, too. If the hypocetral area can
be roughly determined, it is also useful to be shown with the ambiguity.

With the recent progress of advanced information technology in inexpensive tools allow
us to construct any multi-related database in distributed servers with different softwares. We

can realize the retrieval of the whole passages in books, mapping requested elements on a

map through the web, and showing photographs of the cultural properties in quite a short time.

It is the time to compile complicated information about historical seismic intensities and

damages on the web to share among us and transfer to the future.
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Examples of recent achievements of international co-workings and
efficient use of databases in the study on historical seismology

Yoshinobu TSUJI (Earthquake Research Institute, University of Tokyo)

In the recent years, several fruitful achievements of international co-working and
efficient use of databases were made in the study on historical seismology.

Example 1: Discovery of two tsunamis of 1826 and 1872 in Bonin Archipelago.

Ogasawara archipelago is located in the sea region about one thousand kilometers
south of Tokyo, and was discovered in 1593 by Tadayori Ogasawara. Since then, several
groups visited and stayed shortly there. In 1826, two British sailors began to settle on
the coast of Futami Bay of Chichijima Island, the main island of the archipelago. Five
Europeans with fifteen Kanaka people from Hawaii Islands began to reside on
Chichijima Islands. The Tokugawa Shogunate government dispatched an diplomatic
officer, Tadanori Mizuno with his several tens of members to this archipelago in 1861.
He declared the sovereignty of this archipelago by Japanese government. But it was in
1876 that Japanese began to reside permanently on this archipelago. Three large
tsunamis hit this archipelago before the start year of permanent residence of Japanese:
tsunamis of 1826, 1854, and 1872. The tsunami of 1854 was accompanied with the
Ansei-Tokai Earthquake of December 23, 1854. The records of another two tsunamis
were newly discovered ones. These records were found by Solov’iev and Go (Russia,
1976) in old documents of whaling companies in Europe.

Example 2: Co-working with Korean Scientists

A huge tsunami was accompanied with the eruption of Volcanic Island
Oshima-Ooshima, South west off the Hokkaido coast in 1741, and more than 2,000
peoples were killed on the coast of the north part of the Japanese Islands. This tsunami
was recorded also on the east coast of the Korean peninsula (“the Chronicle of the
Choseon Dynasty (Li-jo Shillok)”).

A description of the tsunami of the Hoei Earthquake of October 28, 1707, one of the
series of the gigantic Nankai earthquakes was newly found out in the text of the
Topography of Cheju Island, Korea.

Example 3: Efficient use of Databases of the lists of lords by villages

Tables of damage by villages on Boso peninsula due to the 1703 Genroku Earthquake
were listed in the book of “Rakushido-Nenroku”, in which there are such cases that only
the numbers of villages in a county, casualties and building damage were explicitly listed
with the name of the lords, but there is no description of the name of individual village.
We used a database of the lists of lords, and successfully clarified the names of the

damaged villages.
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