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Preface

Recently, extraordinary weather events are increasing
rapidly and it is recognized that the increasing is related
to global warming. However, climate had fluctuated
worldwide any number of times and Japan also had been
suffered from many disasters such as storms, heavy rains,
droughts, and so on since ancient time. It is especially
well-known that the climate was relatively warm from the
9th to the 12th centuries as the present and the period is
called “Medieval warm period (MWP)” and a lot of
descriptions of climatic disasters were remained in various
historical documents, for example, “Nihon shoki” and the
like in Japan. Elucidation of the climatic disasters in MWP
is very important, however, studies concerning climatic
disasters in this period still are inadequate. Moreover,
studies of climatic disasters in historical times were
investigated into focusing on only their secular change and
little attention has been given to their locality. In addition,
it was pointed out that the paleoclimate reconstructed from
historical documents was influenced by local climates.
Climate usually changes not only by time but also by space.
Therefore it is necessary to investigate comprehensive or
synthetic conditions of atmosphere 1including secular

changes such as global warming and the spatial features as



local climate. Investigating locality is important
particularly for geographical study.

However, unfortunately, geography tends to subdivide
into individual specialty and to fade away identity itself.
Although it was defined that climatology was separated
from meteorology already in the wearly 20th century,
geographical climatology is going to close on meteorology
in geophysics and seems to depart more from an essence of
geography. What is important on geographical climatology
is to inquire into “locality” as “complex environment”
“integratively”, “comprehensively” and
“anthropocentrically” based on a concept of geography.

The purposes of this study are to clarify the features of
climatic disasters from 601 to 1200 and to consider effects
on “locality” of paleoclimate based on the methods of
geographical climatology.

The first chapter describes the concepts of climatology
in geography in accordance with the essence of geography.
In the second chapter, the secular change and locality of
climatic disasters from 601 to 1200 were discussed.
Furthermore, the author proposed that the influence of
locality on paleoclimate especially focused on droughts in
Nara and floods in Kyoto. In the third chapter, water and
heat balances in Nara and Kyoto from present

meteorological data are analyzed due to <clarify the



difference of local climates between Nara and Kyoto
according to the concept of geographical climatology.
Finally, as a most important factor in geography, “climates
(Kiko fudo)” in Nara and Kyoto were compared each other
and discussed the structure of climatic disasters in MWP

as conclusion.



1. Stand point of “climatology in geography”
1.1 Concept of geography and problems with subdivision

into specialty on geography

Before going on to the main theme, some recent problems
on geography and climatology are examined briefly.
Geography is constructed by various branches as Uchimura
(1942) said that geography is expressed as the basis of
diverse sciences. It consists of physical and human
geographies having individual special branches such as
climatology, hydrology, topography in physical geography
and political geography, historical geography and social
geography in human geography (Figure 1). Originally
geography should be studied synthetically with
consideration of these branches, however, some problems
with subdivision have occurred in geography (Nishikawa
1985, Johnston 1991). For example, in Germany of 19th
century, “Geographisches Jahrbuch” was apparently almost
occupied by not a geography but by adjacent sciences such
as geology, geodesy, geophysics, botany, zoology,
statistics, ethnology, anthropology and so on because the
nucleus of geography was weakening while special
subdivisions of various sciences had made progress rapidly
(Nishikawa 1985). Physical geography especially tends to

be subdivided into individual specialties and to be



confused with geophysics.

Geography
Physical geography ] [ Human geography ]
[ T 7 T
N a 5 BIRRE ¢ [7)
3 S S o =R @ 8 8
Q o U% ul [=4 o ) 8
— = Q 9] =,
] o o = o o 0Q 3
o « ° o || Branchesof || o o © =
g 2 a geography Py o ® b
0, oQ o Q o
o o @ =3 o«
3 ° o 2 P
B 2 ° °
2 2z
\ ) - J o )
§ T o ve] o T wn m
= @ o o = o )
® S o+ = 4 o o
o P o Q = 8 o >
O = Adj t o = = (o)
2 c 0 = .Jacen 2 2 5 S
o =3 < sciences S 2
R ’ 3
<

Figure 1 Formation of geography

Concerning the subdivision in geography, it is pointed
out that the problem is caused by two factors. In the first,
an important point of geographical studies tends to leave
from locality as geographical identity (Johnstone 1991).
The other is the appearance of adjacent sciences and
interdisciplinary researches which are apt to be confuse
with geography (Nishikawa 1985). And he also referred
that geography is the study which is difficult to be
understood because adjacent scientists seem to infer
geography only by their viewpoints which are essentially

different from geography. In other words, the problem is



caused by the reason that scientists who engage with
adjacent sciences would understand geography only by
their own concepts. In addition, it seems that most of
geographer investigate without sufficient consideration of
the concept in geography and that it causes the problem of
subdivision on geography.

Geography can be characterized by anthropocentrical
study focusing on locality with integrative and
comprehensive concepts. Furthermore, Nishikawa (1985)
stated that only explanation on distribution or factor of
specific phenomena does not satisfy geographical study.
Essential lines of geography are exhibited by two
viewpoints such as how the features like climate or
economic activities have functional relation with regional
components and to what extent they have significance for
characterization in each of the regions. Cholley (1951)
also referred that geographical phenomena always appeared
as complex and convergence phenomena even if it is most
simple phenomenon. Then, he concluded that the purpose
of geography 1is to investigate interventional role of
effects together with various factors and 1its outcome.
Therefore, integrative and comprehensive investigation
focusing on locality with anthropocentric concepts is very
important for geographical study.

Harvey (1969) mentioned five themes in geography as



follows; (a) the areal differentiation theme, (b) the
landscape theme, (c) the man- environment theme, (d) the
spatial distribution theme and (e) the geometric theme. In
addition, Hartshorn (1959) argued that geography is the
anthropocentric study by man himself about the earth
where man lives. As stated above, a lot of great
geographers emphasized that having the concept and
philosophy concerning space and time is important for
geographical study and that leads to protect geographical
identity. However, most of these concepts and philosophy
are argued only by human geographers and especially
physical geographers tend to consider that these concepts
and philosophy are unscientific. In these reasons, physical
geographers have been given little attention and
disregarded to concepts and philosophy of geography.
Nonetheless, having these concepts and philosophy are
very important also for physical geographers.

In Japan, the significance of existence about physical
geography was discussed at the symposium in the study
meeting of the association of Japanese geographers autumn
1992. In the symposium, from a viewpoint of hydrologist,
Mori (1993) referred that physical geographers need a
strong consciousness of genuine geographers and the evil
of immoderate subdivision on physical geography probably

can be corrected by that. He also noted that physical



geographers need to investigate having more the human
geographical point of view than human geographers who
concern about physical geography in order to proceed their
geographical investigations. Moreover, as a climatologist,
Fukuoka (1993) emphasized that physical geography
including climatology incorporates the method of adjacent
sciences but needs the philosophy of geography owning
strongly human process factor in the interpretation. From
these perspective, it 1is 1important to comprehend the
geographical <concepts and philosophy in order to
understand genuinely geographical climatology.

From these insistences, whether they are physical
geographers or whether they are human geographers need
to examine having common concepts and philosophy based
on the essence of geography as shown Figure 2. The
concepts and philosophy of geography can give shape as
shown in Figure 3. As stated above, geography is the study
which quest for locality but it does not deal with only
locality itself. The purpose of geography is investigating
locality as complex environment integratively or
comprehensively and antholopocentrically, namely from a
viewpoint of human. Moreover, the locality ought to
connect with areal structure, in other words, regional

features.
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1.2 Viewpoints of climatology
— Difference between climatology in geography and

meteorology in geophysics —

The concepts and philosophy of geography were gotten
in shape, that is, geography 1is comprehensive or
integrative study related to locality and human activity as
stated above. Next, the essence of <climatology in
geography is explained shortly.

Climatology has been studied from viewpoints of two
special types. One is based on geography and another is
meteorology on geophysics (Okada 1938, Fukui 1938).
Hettner (1927) also argued that climatology is a branch of
geography and separates from meteorology. After pointing
that atmospheric sciences are divided into meteorology,
climatology and weather science, Fukui (1938) defined as
the purpose of meteorology that atmospheric phenomena is
investigated individually mainly by method of geophysics.
On the other hand, geographical climatology is studied as
comprehensive conditions focusing on locality related to
human activity and environment. Fukuoka (1993)
succeeded Fukui to the concept and said that some parts of
meteorology are studied without human activity whereas

geographical climatology cannot be studied without human

10



activity. Moreover, he also stated that the study of
geographical climatology needs to have philosophy and
concepts of geographical identity with human activity.
Terjung (1976) also emphasized that “geographical
climatology should be of immediate relevance to geography
because of its inherent interest on <climate-human
interrelationships”. Namely, the meteorological studies
deal with physical phenomena themselves while climate is
treated as expression of human environment in
climatological studies of geography and the conceptual
thinking as philosophy also contains in geographical
climatology.

Thus the differences between geographical climatology
and meteorology are their own methods and viewpoints.
The concepts of geographical climatology are based on the
geography itself. Therefore geographical <climatology
needs to study based on the concepts and philosophy of
geography and it connects to original geographical
promotions which differ from meteorology. And then, it

leads to protect for prevention of subdivision on geography.

1.3 Reconsideration of the “locality” and the definition of

geographical climatology

As mentioned above, subdivision of geography is an

11



important problem. Therefore, geographical climatology
should be investigated with considering the difference
from meteorology and should be investigated after
understanding the concepts and philosophy of geography
itself. In order for geography to integrate, it needs to
understand genuinely the concepts and philosophy of
geography. Consequently geographical climatology also
can be understood only after considering concepts and
philosophy of geography.

And then, the author would like to explain why this
study attaches importance to locality in paleoclimate.
Reconstructions of paleoclimate by wusing historical
documents have been focused on mainly its secular
change and have not been enough for considering local
climate. For example, Maejima and Tagami (1986) pointed
out that documentary proxy data has the defect that
reconstruction of paleoclimate by historical documents
reflects only local climate. Therefore, it is important to
reconsider “locality” of historical document in
paleoclimate study. Moreover, it is necessary to
understand of the concept and philosophy in geographical
climatology in order to grasp the water and heat balances
discussed in chapter 3. Considering “locality” relates to
the essence of geographical studies and it is the most

important theme in geography. As mentioned above,

12



although geographical climatology tends to close to
meteorology in geophysics recently, the author would
like to investigate this study after returning to the
basis of geographical climatology and geography
taking notice of “locality” and human activity. Since
defining these geographical concepts 1is connected
with defining a way to the study, in this chapter, the
author put shortly geographical and climatological

concepts and philosophy in order.
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2. Climatic disasters in Japan from 601 to 1200
2.1 Medieval warm period (MWP) and problems on

paleoclimate study in Japan

It is recognized that climatic disasters tend to increase
when air temperature fluctuates remarkably. Even
nowadays, social anxiety is increasing in relation between
climatic disasters and existing global warming.
Concerning the effects of the global warming, it 1is
expected in Japan that the number of extremely hot day
with daily maximum temperature above 35 °C,
extraordinary rainfall and so on are going to increase
(Japan Meteorological Agency 2013; IPCC and Ministry of
the Environment, Government of Japan 2013).

However, climate change appeared any number of times
not only in the present but also in the past. From the 9th
to the 12th centuries, climate also trended toward warm
and this period is called “Medieval warm period (MWP)”.
Tagami (2012) concluded that the climate was relatively
warm in Japan during the period, though the climate change
in this period is unclear and the period should be called
“Medieval climate anomaly (MCA)”. In Japan it was
recognized that climate is warm as present from various
analysis. For example, Maejima and Tagami (1986)

clarified that from the 7th to the 9th centuries were a cool

14



period and the 10th to the 14th centuries were a warm
period by analyzing “Nihon kisho shiryo”. In addition, the
climate reconstructed by the records of cherry blossoming
was warm around the 10th century (Sekiguchi 1969;
Yamamoto 1976; Aono 2013, 2014). And the temperature in
the 10th century was higher than one in the present by
analysis of historical documents on full-flowering dates of
Japanese cherry, Prunus jamasakura. (Aono and Saito 2010,
Aono 2014). Moreover, Yoshino (2009) argued that the
warm period with various scale of fluctuations continued
from the 4th to the 10th centuries. Mizukoshi (2004, 2006,
2008, 2010, 2012, 2014) collected diurnal weather records
in dairies from the 11th to the 16th centuries in Japan and
he concluded that the 11th and 12th centuries were
relatively warm periods. According to Kitagawa and
Matsumoto (1998) who analyzed carbon isotope variations
in tree rings of Yakusugi cedars, the estimated temperature
deviations from the 8th to the 12th centuries were 1.0 °C
higher than the average during the last 2,000 years.

On the other hand, it is historically known that serious
natural disasters occurred in Japan in this period.
Incidentally, seismologically, the Jogan tsunami in 869 has
been studied from remains, sediments and old documents
by Okamura (2012) and Sangawa (2013) and so on. In the

history of Japan “Nihon sandai jitsuroku”, it is noted that

15



Mt. Fuji erupted in 864 and it was known as one of the
three major volcanic eruptions which left in records
(Nishikawa 2002). Hotate (2012) concluded that the 7th
and 8th centuries can be regarded as “a peculiar period
with earthquakes, climate warming and pandemics”™.

From the 7th to the 12th centuries, Japan also suffered
from various <climatic disasters such as heavy rains,
droughts. Kusakabe constructed the chronology of climatic
disasters from the 6th to the 19th centuries in provinces
of Shikoku, Kanto, Chubu and Mie, Kinki, Chugoku and
Ohu of Japan by using “Nihon kisho shiryo” (1969, 1973a,
1973b, 1975a, 1975b, 1975¢c, 1975d, 1977, 1978, 1981). By
focusing on Kinki province in these results, it is shown
that droughts were the major climatic disasters in the 7th
and 8th centuries but floods caused by much rain increased
in the 9th century. From the 10th to the 11th centuries,
drought increased again while flood related to typhoon
increased in the 12th century. Moreover, Nishikawa (1963)
made a table of climatic disasters from the 6th to the 20th
centuries based on “Nihon saii shi” and he concluded that
the most remarkable disaster was plague and the second
one was drought from the 6th to the 16th centuries.

Concerning paleoclimate study in Japan, Yamakawa
(1992a, 1992b, 1993, 1997, 1999) clarified that the

relation of the climatic disasters with volcanic eruptions

16



b3

in “Little ice age”. In addition, reconstruction of
temperature and pressure patterns from old documents
particularly in the 19th century in connection with “Little
ice age” by Mikami (1988) and Hirano et al/ (2012) and so
on are making progress. Moreover the reconstruction of
temperature from the 9th to the 12th centuries related to
“Medieval warm period” by aforesaid studies are also
investigating (Aono and Saito 2010, Aono 2013, 2014). On
the other hand, the studies on climatic disaster in Japan,
above all, in MWP, are not advancing much because of
insufficient accumulation of records. Furthermore,
Maejima and Tagami (1986) pointed out the problem that
the paleoclimate reconstructed from historical documents
reflects only local climate. Therefore, collecting as many
cases of climatic disasters from historical documents as
possible is an important problem for paleoclimate study
and it is necessary to clarify locality of climatic disasters
by detailed information. Moreover, clarification of
climatic disasters from 601 to 1200 is valuable for
predicting the mnatural and human impacts of global
warming at the present.

The purposes of this study are to clarify the kinds and
regions of climatic disasters from 601 to 1200 by a greater
number of data and to inquire into locality of climatic

disasters especially in Nara and Kyoto where a lot of the

17



historical documents were remained. The author will also
discuss geographically that differences 1in the local
climates in Nara and Kyoto could respectively reflect

climatic disasters.

2.2 Study method

The records of climatic disasters in Japan from ancient
time have been found in some historical documents, such
as “Nihon shoki”, “Fuso ryakuki”, and “Sandai jitsuroku”.
Furthermore, these records have been compiled in some
meteorological archives, however, these materials are
fragmentary. At first, the author collected the data and
constructed a chronology of climatic disasters from 601 to
1200 by the following meteorological archives: (1) “Nihon
no kisho shiryo (The Central Meteorological Observatory
and The Imperial Marine Observatory 1976)”, (2) “Nihon
kanbatsu rin-u shiryo (Arakawa et al. 1964)”, (3) “Nihon
no tensai chihen (The Civic Section of Tokyo Metropolitan
Government 1976)”, (4) “Naraken kisho saigai shi (Aoki
1956)” and (5) “Kyoto kisho saigai nempyo (Kyoto Local
Meteorological Office 1951)”. These materials include
records from the prefectural histories, temples and shrines,
diaries of prayers for rains and the like. Moreover, place

or regional name, source and detailed content of climatic

18



disaster are also collected possibility.

Secondly, these data are classified according to kinds
and regions of climatic disasters. As for kinds of climatic
disasters, they are grouped into 9 categories as follows:
(1) storm, (2) flood, (3) long rain, (4) thunder storm, (5)
whirlwind, (6) drought, (7) hail storm, (8) heavy snow and
(9) frost. In these climatic disasters, the cases of storm,
flood, long rain and thunder storm may be difficult to
distinguish from each other because storm and long rain
could have been accompanied with flood. In this study, the
author classified these data based on the way of “Nihon no
kisho shiryo”'. In the matters of the place and regional
names, the data in all Japan was classified into 6
categories and the old place names are arranged as follows:
(1) “Nara” includes its old names “Yamato no kuni” and

“Yamato”.

(2) “Kyoto” includes its old names “Yamashiro no kuni”
and “Yamashiro”.

(3) “Kinki District” includes “ Kinai” and “Kinki
shokoku” , but excludes the cases classified as (1)
or (2). However, the climatic disaster occurred in
Kyoto, Nara and neighboring region simultaneously
is included (3).

(4) “All provinces” include “Shokoku” and “Zenkoku”.

(5) Place and regional names which do not refer to (1),

19



(2), (3) and (4) are classified into “others”
(6) Nameless places and regions are grouped into
“Unknown”
If the kinds, place names and dates of climatic disasters
obtained from some of five archives are the same, the

author counted them as one disaster.

2.3 Results

2.3.1 Features of climatic disasters from 601 to 1200

In this study, 1,220 cases on climatic disasters from 601
to 1200 were obtained. The detailed list is printed in
Appendix 1. Table 1 and Figure 4-(a) represent the
contents of meteorological archives made use of this study.
Most of previous studies on paleoclimate using historical
records analyzed only by “Nihon kisho shiryo” (e.g.
Kusakabe 1977,Maejima and Tagami 1986) . The number of
the data given by “Nihon no kisho shiryo” from 601 to 1200
is 871. However, it is necessary that the data should be
possibly collected as many as possible for the paleoclimate
study. Accordingly, besides “Nihon no kisho shiryo”, the
author probed “Nihon kanbatsu rin-u shiryo”, “Nihon no
tensai chihen”, “Naraken kisho saigai shi” and “Kyoto
kisho saigai nempyo” and 349 data (140%) could add the

data to “Nihon kisho shiryo” (Table 1 and Figure 4-(a)).
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From Figure 4-(b), the data in this study is more than
previous studies by Kusakabe (1977) and Nishikawa (1963)
who obtained 203 and 510 data respectively during the

same period 2.

Table 1 Contents of meteorological archives

Name of meteorological archives No. of data

Nihon kisho shiryo 871
Nihon no tensai chihen 204
Nihon kanbatsu rin-u shiryo 117
Naraken kisho saigai shi 26
Kyoto kisho saigai nempyo 2
Total 1,220

1,200 2

1,000

800

600

No. of data

400

200

Previous study This study

O Nihon kisho shiryo & Nihon no tensai chihen
B Nihon kanbatsu rin-u shiryo S Naraken kisho saigai shi
B Kyoto kisho saigai nempyo

Figure 4-(a) Number of data in this study
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Figure 4-(b) Comparison of the number of data between

this study and previous studies

Figure 5 shows the secular change of climatic disasters
comparing with the westimated temperature deviations
during the last 2,000 years reconstructed from tree ring
analysis by Kitagawa and Matsumoto (1998) based on every
decade. As shown in Figure 5, three peaks in the number
of climatic disaster were found. They are the periods from
the latter half of the 9th century, the first half of the 11th
century and the latter half of the 12th century. It is
clarified that climatic disasters tend to increase when
estimated temperature deviations fluctuated remarkably
from Figure 5. In the end of 9th century, it is considered
that climatic disasters were increasing while the estimated
temperature deviations were dropping sharply, that is,

climate changed rapidly. Tagami (2012) clarified that the
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climate from 880 to 910 was cool and wet in connection
with the result. Around the middle of the 11th century,
there was a significant decrease in number of climatic
disasters while estimated temperature deviations were
going up rapidly. In this respect, it is considered that the
decrease of climatic disaster was not relate to climate
change. Kawasumi (2004) and Takahashi (2012) stated that
the level of riverbed in the Kamo-gawa River had dropped
from the end of the 10th to the early period of the 12th
centuries and this would keep the river from overflowing.
From the database of “Historiographical Institute, the
University of Tokyo”, Katahira (2010) clarified that the
number of floods in Kyoto was at a minimum around the
latter part of the 11th century. Thus the number of climatic
disaster was also effected by local circumstances. The
correlation coefficient between the number of climatic
disaster and the estimated temperature deviations is 0.36,
which is a positive correlation at the significance level of
5%.

Figure 6 represents annual number of climatic disaster
and estimated temperature of March in Kyoto reconstructed
from historical documents on full-flowering dates of
Japanese cherry, Prunus jamasakura (Aono and Saito 2010).
Since the estimated temperatures are in March, there are

no clear correlation between these two factors.
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On these estimated temperature deviations, the author read the data from the figures on the tree-ring analysis of carbon isotope by Kitagawa and Matsumoto (1998)

and calculated five decadal moving averages of the estimated temperature deviations.
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Table 2(a)-(c) summarize the chronology by the number
of climatic disaster organized for each every decade on
their kinds and percentages from 601 to 1200. In the 7th
century, the number of climatic disaster is 55. Drought
(30.9%) is most significant disaster and storm (18.2%) is
next. In the 8th century, the records increased by 144 and
drought and storm remarkably occurred in the same
percentage (29.9%) respectively. In the 9th century, the
records rapidly increased by 299, in which significant
disasters are storm and thunder storm (19.7%) respectively.
In the 10th century, records decreased by 244. In the 11th
century, they dwindled a little by 204. The most
remarkable disaster was storm (31.4%) and this condition

continued until the 12th century.
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Table 2-(a) Contents of climatic disasters from 601 to 1200 (1)

Long- Thunder Whirl Hail Heavy-
Storm Flood . . Drought Frost Subtotal
rain storm wind storm snow

0 1 0 0 0 1 0 0 0 2

601~610
0.0 (50.0) 0.0 0.0 0.0 (50.0) 0.0 0.0 0.0 (100.0)
0 0 0 0 0 0 0 0 0 0

611~620
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0 1 1 0 0 2 2 0 1 7

621~630
0.0 (14.3) (143) 0.0 0.0 (28.6) (28.6) 0.0 (14.3) (100.0)
2 1 1 0 0 1 0 0 0 5

631~640
(40.0) (20.0) (20.0) 0.0 0.0 (20.0) 0.0 0.0 0.0 (100.0)
2 1 1 1 0 1 6 0 1 13

641~650
(154) 7.7) 7.7) 7.7) 0.0 7.7) (46.2) 0.0 7.7 (100.0)
0 1 0 0 0 1 0 0 0 2

651~660
0.0 (50.0) 0.0 0.0 0.0 (50.0) 0.0 0.0 0.0 (100.0)
0 1 0 2 0 0 0 1 0 4

661~670
0.0 (25.0) 0.0 (50.0) 0.0 0.0 0.0 (25.0) 0.0 (100.0)
3 1 0 0 0 4 1 0 0 9

671~680
(333) (11.1) 0.0 0.0 0.0 (444) (11.1) 0.0 0.0 (100.0)
2 0 0 1 0 6 0 0 0 9

681~690
(222) 0.0 0.0 (11.1) 0.0 (66.7) 0.0 0.0 0.0 (100.0)
1 2 0 0 0 1 0 0 0 4

691~700
(25.0) (50.0) 0.0 0.0 0.0 (25.0) 0.0 0.0 0.0 (100.0)
10 9 3 4 0 17 9 1 2 55

The 7th century

(182) (164) (5.5) (73) 0.0 30.9) (164) (1.8) 3.6) (100.0)
7 0 3 2 0 7 0 0 0 19

701~710
(36.8) 0.0 (15.8) (10.5) 0.0 (36.8) 0.0 0.0 0.0 (100.0)
5 0 0 0 0 4 0 0 0 9

711~720
(55.6) 0.0 0.0 (0.0 (0.0 (444) 0.0 0.0 0.0 (100.0)
1 2 0 3 1 1 0 0 0 8

721~730
(12.5) (25.0) 0.0 37.5) (125) (12.5) 0.0 0.0 0.0 (100.0)
1 0 0 0 0 3 0 0 0 4

731~740
(25.0) 0.0 0.0 0.0 0.0 (75.0) 0.0 0.0 0.0 (100.0)
3 1 1 3 0 6 1 0 0 15

741~750
(20.0) (6.7) 6.7) (20.0) (0.0 (40.0) 6.7) 0.0 0.0 (100.0)
5 0 0 0 1 0 0 2 0 8

751~760
(62.5) 0.0 (0.0 (0.0 (125) 0.0 0.0 (25.0) 0.0 (100.0)
4 4 1 1 0 10 1 0 0 21

761~770
(19.0) (19.0) (4.8) (4.8) 0.0 (47.6) (4.8) 0.0 0.0 (100.0)
11 3 1 6 0 6 2 0 0 29

771~780
(379 (10.3) 34 (20.7) 0.0 (20.7) 6.9) 0.0 0.0 (100.0)
2 2 0 2 0 3 0 0 0 9

781~790
(222) (222) (0.0 (222) (0.0 (333) 0.0 0.0 0.0 (100.0)
4 5 1 3 0 3 2 4 0 22

791~800
(182) (22.7) (4.5) (13.6) (0.0 (13.6) ©.1) (182) 0.0 (100.0)
43 17 7 20 2 43 6 6 0 144

The 8th century

(29.9) (11.8) 4.9) (13.9) (14) (29.9) 42) 42) 0.0 (100.0)
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Table 2-(b) Contents of climatic disasters from 601 to 1200 (2)

Long- Thunder Whirl Hail Heavy-
Storm Flood ) ) Drought Frost Subtotal
rain storm W storm Snow
5 3 4 0 0 5 2 1 0 20
801~810
(25.0) (15.0) (20.0) 0.0) 0.0) (25.0) (10.0) (5.0) 0.0) (100.0)
2 2 2 1 1 7 1 4 0 20
811~820
(10.0) (10.0) (10.0) 5.0 (5.0 (35.0) 5.0 (20.0) 0.0) (100.0)
1 2 3 3 0 5 0 1 0 15
821~830
6.7) (13.3) (20.0) (20.0) 0.0 (333) 0.0 6.7) 0.0 (100.0)
7 2 1 4 1 6 0 0 0 21
831~840
(333) 9.5) (4.8) (19.0) 4.8) (28.6) 0.0 0.0 0.0 (100.0)
3 5 2 4 1 3 1 3 1 23
841~850
(13.0) (21.7) 8.7 (174) 4.3) (13.0) “43) (13.0) 43) (100.0)
14 11 1 10 1 3 2 3 3 48
851~860
29.2) (22.9) @20 (20.8) 20 (6.3) “42) (6.3) 6.3) (100.0)
13 3 9 7 0 8 1 1 4 46
861~870
(283) (6.5) (19.6) (15.2) 0.0 (174) 22) 22) 8.7) (100.0)
5 3 7 14 3 7 1 5 1 46
871~880
(10.9) (6.5) (15.2) 304) 6.5) (152) 22) (10.9) 22) (100.0)
6 4 9 15 3 2 0 4 2 45
881~890
(13.3) (89) (20.0) (33.3) ©.7) 44 0.0 89) 44) (100.0)
3 4 1 1 1 3 0 2 0 15
891~900
(20.0) (26.7) 6.7) 6.7) ©.7) (20.0) 0.0 (13.3) 0.0 (100.0)
59 39 39 59 11 49 8 24 11 299
The 9th century
(19.7) (13.0) (13.0) (19.7) 3.7 (16.7) 2.7) 8.0 3.7 (100.0)
4 3 5 4 0 7 0 0 0 23
901~910
(174) (13.0) 21.7) (174) (0.0) (304) 0.0 (0.0) 0.0) (100.0)
6 2 2 2 0 7 3 0 0 22
911~920
273) ©.1) ©.1) ©.1) (0.0) (31.8) (13.6) (0.0) 0.0 (100.0)
5 5 2 4 1 6 0 1 0 24
921~930
(20.8) (20.8) 83) (16.7) 42) (25.0) 0.0 42) (0.0 (100.0)
4 2 3 6 1 5 0 2 1 24
931~940
(16.7) (83) (125) (25.0) 42) (20.8) 0.0 83) 42) (100.0)
8 3 10 4 0 8 0 2 1 36
941~950
222) (8.3) 27.8) (1LY (0.0) (22.2) 0.0 (5.6) 2.8) (100.0)
4 1 2 2 0 6 0 0 1 16
951~960
(25.0) (6.3) (12.5) (12.5) (0.0) (37.5) 0.0 (0.0) 6.3) (100.0)
4 6 5 3 0 3 0 0 0 21
961~970
(19.0) (28.6) (23.8) (143) 0.0) (143) 0.0 0.0 0.0 (100.0)
7 3 3 6 0 4 4 2 0 29
971~980
24.1) (10.3) (103) (20.7) 0.0 (13.8) (13.8) 6.9) 0.0 (100.0)
8 1 3 2 0 6 1 0 0 21
981~990
(38.1) 4.8) (14.3) 9.5) (0.0) (28.6) 4.8) (0.0) 0.0 (100.0)
6 4 3 7 0 6 1 1 0 28
991~1000
214) (14.3) (10.7) (25.0) (0.0) (214) 3.6) (3.6) 0.0 (100.0)
56 30 38 40 2 58 9 8 9 244
The 10th century
(23.0) (12.3) (15.6) (164) 0.8) (23.8) 3.7 33) (12) (100.0)
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Table 2-(c) Contents of climatic disasters from 601 to 1200 (3)

Long- Thunder Hail Heavy-

Storm Flood Whirl wind  Drought Frost Subtotal
ram storm storm Snow

7 2 7 12 1 4 0 0 0 33

1001~1010
(212) 6.1) (212) (364) (3.0) (12.1) 0.0 0.0 0.0) (100.0)
19 2 2 16 0 3 1 1 0 44

1011~1020
432) “5) @5) (364) 0.0 6.8) 23) 23) 0.0) (100.0)
11 3 2 4 0 5 1 1 0 27

1021~1030
(40.7) (1L.1) (74) (14.8) 0.0) (18.5) (37 (37 0.0) (100.0)
5 3 2 3 0 6 0 1 0 20

1031~1040
(25.0) (15.0) (10.0) (15.0) 0.0 (30.0) 0.0) (5.0 0.0 (100.0)
1 2 0 0 0 3 0 0 0 6

1041~1050
16.7) (333) 0.0) 0.0) 0.0 (50.0) 0.0) 0.0) 0.0) (100.0)
3 2 1 2 0 1 0 0 0 9

1051~1060
(333) (222) (1L.1) (222) 0.0) (1L.1) 0.0) 0.0) 0.0) (100.0)
3 1 1 2 0 5 1 0 0 13

1061~1070
23.1) (7.7 (7.7 (154) 0.0 (385) (1.7) 0.0) 0.0) (100.0)
0 4 0 1 0 1 1 0 0 7

1071~1080
0.0) (57.1) (0.0) (14.3) 0.0 (143) (14.3) 0.0) 0.0) (100.0)
4 2 0 3 0 5 0 0 0 14

1081~1090
(28.6) (143) 0.0 (214) 0.0 (35.7) 0.0 0.0 0.0 (100.0)
11 6 3 3 0 6 0 2 0 31

1091~1100
(35.5) (194 ©.7) 9.7 0.0 (194 0.0) 6.5) 0.0 (100.0)
64 27 18 46 1 39 4 5 0 204

The 11th century

(314) (132) 8.8) (2255 0.5) (19.1) 2.0 2.5) 0.0 (100.0)
5 1 4 8 0 3 2 1 0 24

1101~1110
(20.8) “42) (16.7) (333) 0.0 (12.5) 83) “42) 0.0 (100.0)
9 4 1 5 0 4 2 0 1 26

1111~1120
(34.6) (154) (3.8) (19.2) 0.0 (154 (1.7) 0.0) (38) (100.0)
7 6 1 3 0 2 2 0 0 21

1121~1130
(333) (28.6) 438) (14.3) 0.0 ©95) 9.5) 0.0) 0.0 (100.0)
6 4 2 5 0 1 1 0 0 19

1131~1140
(31.6) 2L1) (10.5) (26.3) 0.0 (53) (53) 0.0) 0.0 (100.0)
14 8 0 8 4 0 1 0 0 35

1141~1150
(40.0) (229) (0.0) (229) (114) 0.0) 29) 0.0) 0.0 (100.0)
14 4 1 5 0 4 0 0 0 28

1151~1160
(50.0) (143) (3.6) 179) 0.0 (14.3) 0.0 0.0) 0.0 (100.0)
6 2 3 2 0 7 2 1 0 23

1161~1170
(26.1) 8.7 (13.0) 8.7) 0.0 (304) 87) 43) 0.0 (100.0)
7 6 0 7 4 5 0 0 0 29

1171~1180
(24.1) (20.7) 0.0 (24.1) (138) (172) 0.0) 0.0 0.0 (100.0)
11 6 3 11 0 6 1 1 0 39

1181~1190
(282) (154) (7.7) (282) 0.0 (154) 2.6) 2.6) 0.0 (100.0)
8 6 2 8 0 4 0 2 0 30

1191~1200
(26.7) (20.0) 6.7) (26.7) 0.0 (133) 0.0 6.7) 0.0 (100.0)
87 47 17 62 8 36 11 5 1 274

12th century
(31.8) 172) 62) (22.6) 29) (13.1) 4.0) (11.8) 64) (100.0)
Total from the 7th to 319 169 122 231 24 242 47 49 17 1220
the 12th  centuries (26.1) 13.9) (10.0) (189) 2.0) (19.8) (39) 4.0) 14) (100.0)
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2.3.2 Climatic disasters in each capital in Japan

In ancient Japan, successive emperors frequently
changed capitals as shown in Table 3, Figures 7 and 8.
Before the Fujiwara kyo, the capital was almost situated
in the Asuka village, Nara Prefecture (except in 645-655;
the Naniwa in Osaka Prefecture, 667-672; the Ohtsu in
Shiga Prefecture). In 694, the Temmu emperor moved the
capital from the Asuka kyo to the Fujiwara kyo (the
Kashihawa City in Nara Prefecture at present). From 694
onward, the capitals were located in Nara Prefecture until
784 except 740-745. And then the capital was moved to
Kyoto in 784. The ratio of disaster during each of the
periods is shown in Figure 9. From these results, drought
occupied more than 30% before the Fujiwara kyo, during
the Fujiwara kyo and the Heijo kyo where these capitals
were located in Nara. On the other hand, the percentages
of drought during the Kuni kyo, Naniwa kyo, Nagaoka kyo
and the Heian kyo were less than before the Fujiwara kyo,
during the Fujiwara kyo and Heijo kyo but the percentages
of flood during these periods were somewhat higher than
other periods. That is to say, while the capital located in
Nara, many drought disasters occurred. On the other hand,
the rivers flooded frequently during there was a capital in

Kyoto.
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Table 3 Relocations of the capitals in Japan from the

Fujiwara kyo to the Heian kyo

Name of the Number of
year Name of the emperor Present location
Imperial Palace disasters
) 694 Fujiwara kyo The Temmu emperor Kashihara City, Nara 19
&) 710 Heijo kyo (1) The Gemmei emperor Nara City, Nara 23
® 740 Kuni kyo The Shomu emperor Kizu-gawa City, Kyoto 6
@ 744 Naniwa kyo The Shomu emperor Osaka City, Osaka 2
® 745 Shigarakinomiya The Shomu emperor Koga City, Shiga 0
® 745 Heijokyo (2) The Shomu emperor Nara City, Nara 67
Muko and Nagaokakyo
@ | 784 Nagaoka kyo The Kammu emperor 12
Cities, Kyoto
794 —
Heian kyo The Kammu emperor Kyoto City, Kyoto 1013
11923

The left numbers correspond to the numbers in Figure 8.

p. 31
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capitals of Japan in the Asuka, Nara and

Heian period

A, B and C in this figure present the capitals of
Asuka and Fujiwara kyo, the capital of Heijo kyo
and the capital of Heian kyo respectively. This
figure was recomposed from the climatic divisions
by Sekiguchi (1959) and <capital locations by
Geospatial Information Authority of Japan (2000).
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This map was rewritten based on Geospatial Information
Authority of Japan 2010.
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2.3.3 Climatic disasters in the Jogan era (859-876)

The Jogan era is the name of Japanese era corresponding
the reign of the Emperor Seiwa from 859 to 876 in the early
Heian period. This era is well known as the peculiar period
when natural disasters including volcanic eruptions and
earthquakes occurred frequently in Japan (Table 4). For
instance, Mt. Fuji greatly erupted in 864 and 870 and the
eruption in 864 was particularly recognized the greatest
one as far as the histories of Mt. Fuji were recorded. In
addition, there was a big earthquake (the Mutsu earthquake,
M8.3) and a great tsunami struck in Tohoku region in 869
which are well-known as the Jogan earthquake and tsunami.
Moreover, infection disasters by influenza and dysentery
spread often in all over Japan, and a lot of lives were lost
by these disasters. These descriptions were remained in

’

historical records such as “Nihon sandai jitsuroku and

“Ruijukokushi”.

p. 34



Table 4 Major natural disasters in the Jogan era

A.D.

Disasters of eruption, earthquake and plague

860

Plague broke out in Nagato koku and many people were dead.
Flood occurred in Kyoto and storm and flood struck in Kinki district

861

Dysentery spread in August and many little children were dead.
Drought occurred in May and storm struck in Kyoto in July.

863

The Etchu and Echigo earthquake (M7.0)

Influenza was prevalent and many people were dead.

Long rain continued in Kyoto from April to June.

A late frost happened in May.

The imperial court held the ceremony “Goryoe” to offer prayers for placation of
vengeful sprit.

864

The eruption of Mt. Fuji (VEIL;3) and Mt. Aso (VEL;3)

Plague broke out in Kaga and Izumo

Kyoto was suffered long rain in May and the imperial court provided with rice
and salt for the people in Kyoto.

867

The eruption of Mt. Tsurumidake (VEI;3) and Mt. Aso (VEIL;2).
Long rain continued in Kyoto from April to May.
Heavy rain and flood happened in May.

868

The Harima earthquake (M7.0)

The earthquake swarm was happened in Kyoto

Long rain went on in Kyoto for May and August and heavy rain happened in
September.

869

The Mutsu earthquake and Jogan tsunami (M8.3)

The Higo earthquake, The Yamato earthquake

Storm and flood tide happened in Higo.

Storm caused heavy damage in Kyoto and drought occurred in August

870

The eruption of Mt. Fuji (VEIL;2)
Kyoto suffered from a famine by long rain in Kyoto

871

The eruption of Mt. Chokai (VEI;2).
Long rain continued for March in Kyoto.
Serious drought attacked all over Japan from May to June.

872

Influenza was prevalent in Kyoto and many people were dead.

Heavy snow happened in Kyoto in December the previous year.

Storm was suffered storm in April and August and the imperial court provided
rice and salt for the people in Kyoto

874

The eruption of Mt. Kaimondake (VEI;4).
Long rain happened in Kyoto in May and in unknown region in August.
Kyoto was suffered the severe damage from storm.

VEI means volcanic explosivity index by Newhall and Self (1982).

The index is divided into nine levels from 0 to 8.

The VEI were utilized the data of Global Volcanism Program

by Smithsonian Institution, National Museum of Natural History http://volcano.si.edu/
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The number of record corresponding <climatic
disaster in each name of Japanese era is shown in a bar
graph of Figure 10. It is clear that the number of
climatic disasters in the Jogan era is remarkable and
counted 94. However, as the result, it was pointed out
on the repercussion that the historical records were
inhomogeneous in each era. For example, “Rikkokushi”
is the official history book of Japan which consisted
of 6 history books and the histories of Japan especially
about the Imperial Court until 887 were described in
them. In this reason, it is said that a lot of records
left during the period of “Rikkokushi”. 1t is worth
mentioning that the number of climatic disasters was
increasing by comparing before and after the Jogan era
and that is very conspicuous from a bar graph of Figure
10, however, it has the problem that the terms of
Japanese eras were varied widely respectively (the
details refer to Appendix 2). The Jogan era continued
for 18 years and the term is relatively longer than
other eras whereas other eras like the Tempyo kanpo
era lasted for only several months. Thus, it is natural
that many climatic disasters happened in the Jogan era
which continued for long standing. Therefore, it is
necessary to compare the number of climatic disaster

by its average. From line graph of Figure 10, though a

p. 36



lot of climatic disasters occurred from the Tenan era
to the Ninna era including the Jogan era (the average
is from 4.0 to 6.0), the average of climatic disaster in
the Jogan era (5.3) does not stand out from 601 to 1200.
Judging from the average, a lot of climatic disasters
happened in the Chowa and the Syoji eras (the averages
are 7.0 and 7.5 respectively) which were rather more
than the Jogan era.

The result of the climatic disaster classified by its
kinds appears in Figure 11. From this figure, the most
frequency of climatic disaster is thunder storm (24
times, 25.0%). The next is storm (22 times, 22.9%) and
long rain is the third (15 times, 15.6%).

Next, the quality of climatic disasters in the Jogan era
are examined in detail because the serious natural disaster
like the Jogan earthquake and tsunami, the eruption of Mt.
Fuji had happened in this period as stated above.

From the descriptions of climatic disasters in the Jogan
era, the flood attracts attention as serious disasters 1in
spite of the third. For example, in June 862 (Jogan 4)
according to the lunar calendar, the long rain went on from
May and the long rain brought about famine in Kyoto. And
so the state provided the people who suffered the disaster
with salt and rice based on official system of the state

called “Shingo” from “sandai jitsuroku” (see Appendix 3).
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On the other hand, in September the same year, because of
heavy drought, the wells dried up in Kyoto and the well
called Izumien in the Imperial Palace was opened to
provide with water for people in Kyoto. In 864 (Jogan 6),
famine also occurred in Kyoto in May by long rain and the
people were supplied with salt and rice by “Shingo”.
Moreover, Kyoto suffered the famine caused by long rain
again in May and June, 870 (Jogan 12) whereas drought
happened in Kawachi (Osaka Prefecture) and it inflicted
damage on the famer. And then, next year in 871 (Jogan
13), most serious food by long rain attacked Kyoto in leap
August. In this case, 3,995 people who had lived in the
east of the capital sustained damages and 630 houses were
lost while 138 people and 35 houses in the east of the
capital were damaged by the flood. As a consequence, it is
said that the east of the capital suffered heavier damage
than the west. According to Ishii (2002, 2016), the
dwelling and population were less in the west of the
capital than the east because the west of the capital is
difficult to live there due to the damp area.

From Table.4, it is clarified that long rains (864, 867,
870) and volcanic eruptions like Mt. Fuji (864, 870) or Mt.
Aso (864,867) happened in the same year. Yamakawa
(1992a, 1997, 1999) argued the relationships between the

magnitude of volcanic eruptions (DVI; dust vail Index by
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Lamb 1972) and climates such as long rain and low
temperature. In this study, the magnitude of eruptions were
expressed as VEI (volcanic explosivity index by Newhall
and Self 1982). According to Newhall and Self, the
tropospheric injection is moderate in VEI 2 and that of
stratospheric injection is possible in VEI 3. Yamakawa
(1992b) referred that the increase in aerosol caused by
large volcanic eruption is connected with increase 1in
condensation nucleus in troposphere and it lead into much
rain and short of sunshine. Although it is considered that
the temperature in the Jogan era is warm from Figure 5,
the eruptions might have effect on the long rains in the

Jogan era.
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Figure 11 Kinds of climatic disasters in the Jogan era

2.3.4 Secular changes of kinds and regions in climatic

disasters

Figures 12-(a) and (b) show the contents of climatic
disasters organized their kinds and regions. Concerning all
climatic disasters from 601 to 1200, the most common
climatic disaster is the storm (26.1%), next, the drought
(19.8%) and third, the thunder storm (18.9%). The
disasters such as the storm, flood and long rain, occupy
about half of them. On the other hand, the most common
place is Kyoto making up 48.3%. The second is Nara (7.9%)

and third is the Kinki District (4.1%). Some of the other
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place names and its percentages are Ise (Mie Prefecture,
3.8%), Kamakura (Kanagawa Prefecture, 0.7%), Kii
(Wakayama Prefecture, 0.5%), Omi (Shiga Prefecture,
0.5%), Kawachi (Osaka Prefecture, 0.5%) and Kyushu
District (0.5%). From these results, it might be inferred
that many records of climatic disasters had concentrated

in the capital around that time.

a b.
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1 win o,
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snow g 17.5%
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Long L)
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Flood 1 17.7% |t
0, .
139% Drought |- R, g
19.8% ™
..... All 5
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43% 7 Kinki

District Nara
41% 19%

Figure 12-(a), (b) Ratio of the contents of climatic
disasters (a) and place and reginal

names (b) from 601 to 1200

Figure 13-(a) shows secular change of percentages (%)

of climatic disasters. Drought accounts for the greatest

percentage before the 8th century and from then they
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decrease gradually with more or less fluctuations.
Conversely, disasters caused by heavy rain represent the
majority of disasters after the 9th century. Kusakabe
(1977) stated that drought was more than half of climatic
disasters in the 7th and the 8th centuries, in contrast to
rain and flood damages in the 10th to the 12th centuries.
Although secular change showed by the present study seems
to a similar conclusion of this study as secular change, the
author wants to draw attention to the influence of regional
change of climatic disaster. As shown in Figure 13-(b), the
percentage is remarkably covered by Nara until the latter
part of the 8th century. On the contrary, climatic disasters
recoded in historical documents in Kyoto occupy half of
them, whereas the ones in Nara nearly vanished from the
9th century. The reason is that historical records tended
to concentrate in the capital city of the time, that is, Nara
was the capital of Japan from 593 to 784 except from 740
to 744 and Kyoto was the capital of Japan from 740 to 744,
from 784 to 794 and 794 to 11923. For this reason, the
author can conclude that there were frequent droughts and
records of climatic disasters centered in Nara before the
9th century while there were more disasters caused by
much rain and records of climatic disasters concentrated

in Kyoto from the 9th to the 12th centuries. Figure 14

p. 43



compared the percentage of climatic disaster from 601 to
1200 in Nara with those of Kyoto. Droughts in Nara makes
up 23.8%, in contrast to Kyoto which shows only 7.4%. On
the other hand, concerning flood, Kyoto shows about 10%
higher than Nara. Climatic disasters especially caused by

rainfall are more than 70% in Kyoto.
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Figure 14 Percentage of climatic disaster in Nara and Kyoto
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2.3.5 Changes of drought and rainy disaster

Next, the author would like to compare the secular
change of disaster between drought and rainy disaster like
storm, long rain and flood. Generally, it is said that rain
fall tends to increase in warm period. Figure 15 shows the
change of percentage on drought and rainy disaster from
601 to 1200. From this figure, both of drought and rainy
disaster accounted for 40% around the 7th century but the
ratio of drought was going to decrease gradually 20% or
below to end of the 12th century. On the contrary, rainy
disaster tended to increase around 55%. In consequence, it
was clarified that the drought decreased more than 20%
while rainy disaster increased 15% in the end of the Heian
period, namely the end of MWP. The correlation
coefficients between the number of drought, rainy disaster
and temperature deviations from Kitagawa and Matsumoto
(1998) were -0.18 and 0.15 respectively and they are not
definitely significant. Therefore it was considered that the
other factor influenced on this result.

Figure 16 represents the change of percentage on the
records in Nara and Kyoto. It is clear that a lot of records
left in Nara before the 8th century while the records

concentrated in Kyoto from the 9th century.
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3. Comparative study of climatic features in Nara and
Kyoto

3.1 Structure of natural disaster

As mentioned above, drought is remarkable disaster in
the 7th and the 8th centuries while disaster caused by much
rain occurred frequently from the 9th to the 12th centuries.
However, the region of the climatic disasters shifted from
Nara to Kyoto with the relocation of the capital from Nara
to Kyoto in the latter part of the 8th century. Tanioka
(2010) concluded that drought was the major climatic
disaster in the 8th and 9th centuries whereas long rain
caused principal disaster in the first part of the 9th
century from the data of “Rikkokushi” and “Nihon kiryaku”.
He also stated that the capital relocation from Nara to
Kyoto could bring about this result, but he did not refer
to their local climates.

Generally, previous studies of the paleoclimate from
historical documents have given attention only to climate
change. However, it is important to consider that disasters
are consisted of the prime, indispensable, induced and
expansive factors (Sato et al. 1964). Especially for
geographical study, it is valuable to focus on the features
of indigenous climate empirically, such as landscapes and

water balances in Nara and Kyoto.
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Nara and Kyoto basins are located in eastern part of the
Setouchi climate (Sekiguchi 1959; Kinki Regional
Agricultural Administration Office 2018, Kyoto Local
Meteorological Office 2018). For this reason, Nara basin
had frequently suffered lack of water due to droughts until
construction of Yoshino-gawa Channel in 1987. In addition
there were constructed not only a lot of irrigation ponds
but also hidden wells in Nara basin in order to protect
drought disaster from ancient times (Kobayashi 1940;
Horiuchi 1961). On the contrary, many floods had suffered
in Kyoto basin where a lot of records on floods were
remained from the 9th century. Furthermore Kyoto is so-
called “the metropolis of water” and grew up the cultures
such as Japanese tea, Sake, dyeing and so on. Thus the
differential “climates (Kiko fudo)” have been constructed
in Nara and Kyoto relevance to human activity.

The author attempts to clarify climatic features in Nara
and Kyoto basins from water and heat balances from a point
of view in geographical climatology. In this chapter,
difference of local climates between Nara and Kyoto will

be discussed in detail.
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3.2 Geographical environments in Nara and Kyoto basins

The Nara and Kyoto basins are fault basins and they are
located in the southwest Japan. These basins are adjoin
and are separated by only the Narayama hills where sea
level is about 120m. Figure 17 shows the topographical
change around the Nara and Kyoto basins from the Jomon
period (6,000 years BP) to the present. It is known that
there were lakes instead of both basins respectively until
the Jomon period. The lake in Nara was called “Ko-Nara
ko” which existed in Nara basin and the lake of “Ko-
Yamashiro ko” was located in Kyoto basin. These lakes
faded away in the Nara period (1,300 years BP) and these

areas turned into floodplain.
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The Nara basin is also called “Yamato basin” and it is
situated in the northern part of Nara prefecture. Its length
is about 30km and the breadth is 15km. The Nara basin
consists of alluvium at low land, diluvial upland and hills.
The bottom of basin is from 40 to 80m above sea level.
There are the Yamato plateau and the mountainous region
of Kasagi in the eastern edge of the basin. And the
mountainous regions of ITkoma and Kongo form the western
boundary of the basin. Small rivers from these
mountainous regions compose raised rivers and they are
gathered as the Yamato-gawa River which flows between
the Tkoma and the Kongo mountainous regions and empties
into Osaka Bay. According to Hall (1932), almost rivers in
the Nara basin were changed artificially and they were
made to flow along Jori- sei (the system of land division
in ancient Japan). The detailed topographical condition
around the Nara basin in Nara period was presented in
Figure 18. The Fujiwara kyo was constructed on the
alluvium fan while the Heijo kyo was located on the
floodplain. However, according to Geospatial Information
Authority of Japan (2010), it is clarified that the Heijo
kyo was built above 50m high area which was insusceptible

to flood disaster.
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Figure 18 Topographical map of the Nara basin

in the Nara Period

This map was rewritten based on Geospatial Information
Authority of Japan 2010

On the other hand, the Kyoto basin is located in the
south part of Kyoto Prefecture. It is considered that the
Kyoto basin is a continuation of the Nara basin and the

Narayama hill divides the Kyoto basin from the Nara basin
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as mentioned above. The Kyoto basin extends 40km from
north to south and has breadth 12km from east to west. The
basin consists of three steps such as hill, platform and low
land. The bottom of basin is covered with thin alluvium on
the alluvial form which made by the Uji-gawa River, the
Kamo-gawa River, the Katsura-gawa River and the Kizu-
gawa River in Kyoto City. The mountainous region of
Tamba which is the extension of the mountainous region of
Chugoku lies in the north edge and Mt. Hiei is located at
the eastern edge of the Kyoto basin and forms the boundary
of the basin. The Uji-gawa River froms the east, the Kizu-
gawa River from the south, the Katsura-gawa River and the
Kamo-gawa River from the north join as the Yodo-gawa
River in the lowest area of the Kyoto basin. And there were
the vast pond called Ogura-ike was once formed there,
however, this pond was reclaimed land due to defend from
flood in 1941. Moreover, Kyoto basin abounds in grand
water because of alluvial fans.

The geographical environment of the Heian kyo is
indicated in the Figure 19. The Heian kyo was planned as
the city based on feng shui. The Kamo-gawa River flows in
the eastern part of the city and the Katsura-gawa River
flows in the west. Suzuki (2010) said that the Heian kyo
has three points on the hydrological features. The first

point is “the divines of water in Japan enshrined in Kyoto”,
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the second is “cannels were constructed systematically in
Heian kyo” and the third is “plenty water fostered the
cultures in Kyoto”. As shown in Figure 19, the Heian kyo
was divided by Suzaku Street and the western part of the
city was called Ukyo and the eastern part was called Sakyo.
Moreover, 8 small rivers were channeled in the Sakyo and
4 small rivers were channeled in the Ukyo in the early
Heain period. However, these small rivers were utilized as
domestic water and canal (Suzuki 2003, 2010).

About the grand water in Kyoto basin, it is said that 21.1
billion tons water were stored below the Kyoto basin and
that it is equivalent to Biwa Lake (27.5 billion tons). Their
quality of the water was clear around the banks of the
Kamo-gawa River and the Katsura-gawa River whereas the
waters in the south and west of the Kyoto City (the areca
corresponds to “Ukyo” in the Heian period) were poor

quality.
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Figure 19 Geographical environment in the Heian kyo

This map was rewritten based on Yoshikoshi (1987)
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3.3 Climates and water environments surrounding Nara and

Kyoto basins

According to climatic divisions in Japan, the Nara and
Kyoto basins are located in the east end of the Setouchi
climate, and have relatively less rain in Japan (Fukui 1957,
Sekiguchi 1959) as mentioned above. In Nara, more than
ten thousand irrigation ponds were made due to frequently
occurred droughts since ancient times. In “Nihon shoki”,
some of the irrigation ponds in Nara were made already in
607 and 613 (Uchida 2003). Moreover, a number of hidden
wells were constructed in rice fields in addition to
irrigation ponds (Aoki 1961; Nara Local Meteorological
Office 1997; Nara Prefecture 2018). Hall (1932) stated that
there were 10,056 irrigation ponds in the first half of the
20th century in the Nara basin where 70.9% of the basin
was irrigated by ponds, rivers and wells (72.4%, 25.6%,
and 1.6%, respectively). However, most of these ponds
were made after the 17th century (the Edo period) and only
5% of them were made before the Edo period from the
research in 1953 (Kimata 1985). Farris (1985) concluded
that there are 2 types of these ponds. The first type 1is
called “Tani-ike” which is small pond and was built in
order to store run-off for the whole year. On the other hand,

the second type is called “Sara-ike” which was constructed
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for keeping away from water deficit in rice paddies for
only the growing season. The former type was constructed
before 18th century and most of them were used in the Nara
and the Heian periods. The latter type was adopted recently.
Meanwhile, some significant proverbs meaning that Nara
had been distressed by lack of water remain such as
“Yamato Hideri (weather in Nara tends to be dry)”, “Yamato
Honen Komekuwazu” which means that it rains properly to
fruitful harvest in Nara while poor harvest in other regions
is caused by much rain. In modern times, large irrigation
ponds called Shirakawa-tameike, Ikaruga-tameike,
Kurahashi-tameike and Takayama-tameike constructed in
1931, 1947, 1957 and 1963 respectively due to protect for
drought. It is also said that drought has been fateful events
in Nara since the dawn of history (Tsujita 1961) and it has
brought about a civilization of poor water for the people
in Nara.

On the contrary, Kyoto was abundant in water as
mentioned above and also called “the metropolis of water”
which means that the abundance of water has given rise
cultures such as Japanese tea, Sake, Tofu, dyeing (Suzuki
2003, 2010). Whereas the Kyoto basin had been frequently
tormented with floods by heavy rains from ancient time in
spite of belonging to the Setouchi climate. As a matter of

fact, the people of Kyoto have suffered the Kamo-gawa
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River floods frequently since ancient time (Katahira 2012).
For this reason, the protecting system from floods that was
called the “Bokashi” was stationed in 824 (Yoshikoshi
1987). In addition, although there was a huge pond called
Ogura-ike in Kyoto basin, yet it was reclaimed land in
1939 because of protection from floods. From these
circumstances, Kyoto has been blessed with abundant water
while it was confronted with flood disasters.

Thus climates (kiko fudo) are different between Nara and
Kyoto basins and their adaptations are also vary in each

arca.

3.4 Study method
3.4.1 Concept of water balance in geographical

climatology

Various climate <classifications and 1indices wusing
climatic elements such as temperature and precipitation
were made by Kdoppen, de Martonne, Lang, Kira and others
in order to express complex structure of climate in
geographical climatology (Fukui 1938, Kawamura 1973,
Yoshino 1978). And these climatic classifications and
indices are valuable why they interact with distributions
of culture, agriculture, soil, vegetation and so on.

Furthermore, Thornthwaite (1948) emphasized that
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evaporation 1is important as climate elements such as
temperature, precipitation, humidity and he proposed that
the water balance is suited for expressing as the climatic
features. Water balance is helpful index to express dry or
wet condition of local climate. Also, droughts and floods
are closely relate to run-off, i.e. water deficit and water
surplus (Hidore 2010, Kusakabe 1957). As Arai (1980) said
that the climate is the mother of the waters, run-off
signifies effective precipitation which is the water for the
plants and animals on surface, flow to rivers, storage into
lakes and ponds and source of soil erosions and floods.
And Kusakabe (1966) also said that from the view-point of
the protection of drought damage, it is essential to study
the water balance, namely it needs to investigate not only
the amount of precipitation but also the rate of
evapotranspiration and soil moisture storage, water

surplus and water deficit.

3.4.2 Climatic years

Usually, the average of climatic factor is wused for
expression of climatic feature. However, it is said that the
average could not represent precisely climatic features.
Sekiguchi (1951) said that the climate should be analyzed

not by average but by annual frequency and that is
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appropriate for expression of climate. It is called climatic
year by Russell (1934). For example, the climatic division
of Képpen in Penghu Island (# i## & ) in Taiwan is Cfa by
the average from 1897 to 1944, but Cfa has never appeared
in these period in annual analysis and 89% of all the years
appeared as Cwa (Fukui 1962). Aoyama (1986) referred
that the method of climatic year is suitable to analyze
water balance, because amount of precipitation
particularly in Japan varies year by year. For these reasons,
the author analyzes the water balances in Kyoto and Nara
including the concept of climatic year in this study. The
run-off by Thornthwaite’s method are utilized in order to

clarify water surplus and water deficit in Nara and Kyoto.

3.4.3 Method of analysis on water balance

Climatological water balance 1is expressed by the
equation as follows.
Ry = P- E (1)
where Ry: run-off (mm), P: precipitation(mm),
E: evaporation (mm)

The evaporation had been observed by 20cm pan
evaporimeter at each of the local meteorological
observatories in Japan, however, the observation of

evaporation was discontinued because the data were
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inaccurate due to be influenced greatly by the inner wall
of the pan (Kawamura 1973, Japanese Association of
Meteorological Instrument Engineering 2001). Therefore,
the author wused potential evapo-transpiration (P.E.)
proposed by Thornthwaite’s method (1948) instead of E in
this study. P.E. can be computed using monthly mean

temperature as follows.

P.E.=16(21)" (2)

e
a = (0.6751%3 — 77.112 + 179201 + 492390) x 107
\1.514
=30
T;: monthly mean air temperature ( °C), a: constant,
I: the heat index
when monthly mean air temperature is over 26.5 ‘C, P. E. is
given the decided values separately as a shown note 4.
Furthermore, the P.E. obtained by above equation were
made revision by coefficient at 35° N for effects of day
length.
Water balance 1is calculated using P, P.E. and soil
moisture (S) by Thornhwaite method. Therefore, eq (1) can

be redefined as follows.

Rfg= P — PE. £+ S (3)
Ry: run-off (mm), P: precipitation (mm), P.E.: potential

evapo-transpiration (mm), S: soil moisture (mm)
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Based on Thornthwaite’s method, the initial value of the
soil moisture is set in 100.0mm and reset them in every
January in this study because Arai (1976) argued that the
soil moisture in Japan is applicable to 100.0mm in the

Thornthwaite’s method.

3.4.4 Method of analysis on heat balance

Thornthwaite (1931, 1949) originally proposed water
balance for new climatic classification as mentioned above.
And Sekiguchi (1950) and Hartshorn (1959) said that water
balance is the one of climate index as complex environment.
Because climate consists of the complex phenomena such
as temperature, precipitation, wind and these complex
phenomena effected to the human environment. Namely,
water balance on geographical study is not the object
physical quantity of water budget itself. And heat balance
has also similar concept in geographical study. The aim of
heat balance on geography is not only making a table of
heat budget itself but understanding the nature through the
heat balance (Arai 1984). Therefore, this study is based on
those concepts of water and heat balances. The ratios of
sensible and latent heats fluxes, in particular, tend to
change according to dry and wet conditions of the local

climate (Budyko 1956). In accordance with the concept,
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the author analyzed heat balances in order to compare the
net radiation (R,), sensible heat flux (H) and latent heat
flux (/E) in Nara and Kyoto.

Net radiation energy (R,) is distributed to sensible heat
flux (H), latent heat flux (/EF) and heat exchange in soil
(G) as follows.

Ro = H + 1E + G (4)

(1). Net radiation

Net radiation is the difference between short wave
radiation (/) as the incoming energy from the sun and long
radiation (F) as the outgoing energy from the surface of
the earth. The author used a value of the short wave
radiation in the cloudless day (QO+ ¢g)o at 35°N°> and made
revisions in the following equation by the degree of
cloudiness in order to calculate incoming short wave
radiation (Q+gq).

Q+a) =Q+q@o{l -1 —-kn} (5)

k: coefficient is 0.32 at 35°N,
n: the degree of cloudiness is 0.0-1.0
And then, (Q+qg) is reflected at surface and is revised by

Albedo (a) as follows.
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I=@+¢90-a) (6)
where the author used 0.2 as a at grass.
On the other hand, long wave radiation on a fine day (Fyo)

was computed by the surface temperature as follows.

Fy = eoT,* (7)

g: emissivity is 1.0,

o: Stefan Boltzumann constant is 5.67 x 108 Wm-2k-*,

Ts: surface temperature (K),

And then, Fy is revised F by the degree of the cloudiness
(Arai 2004).

F = eoT,*(1 - a—b\[e)(1 — cn™) (8)

T,: air temperature at 1.2m (K), a, b: constants are 0.51
and 0.066 respectively in Japan, e,: vapor pressure at 1.2m
height (hPa), ¢: constant is 0.65, m: constant is 2,

n: the degree of cloudiness (0.0-1.0).

Consequently, net radiation (R,) is represented as follows:

R,=1—-F (9)

(2). Sensible heat flux and latent heat flux

Sensible heat flux (H) and latent heat flux (/E) are

expressed by the following equations.
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H = CppaCpu(Ts — Tg) (10)
lE = LpaCpu(qs — qa) (11)
Cp: specific heat at constant pressure (Jkg-'K-!),
pa: density of air (kgm-3), Cp: bulk coefficient,
u: wind speed, Ty: surface temperature (K),
T,: air temperature (K),
L: the latent heat of vaporization (Jkg'),
gs: specific humidity at surface (kgkg-!),
ga: specific humidity at 1.2m height (kgkg-!)
The <calculation <can be <converted to the following
equations using heat conductive coefficient (2) with wind
speed in geographical climatology (Arai 2004).
H=nhTs—T,) (12)
lE = 1.5h(es — e,) (13)
h:heat conductive coefficient
=(096+0.72u) x 10™* cal-cm-%-sec"'-°C"!
u: wind speed (ms-'), e;: surface vapor pressure (hPa)®
eq,: vapor pressure at 1.2m height (hPa)
From the above mentioned equations, monthly water and

heat balances were computed’.

3.4.5 Climatological data

Data of mean temperature, amount of precipitation, mean

surface temperature, mean wind velocity and mean
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humidity for each of the month from 1897 to 1952 at the
local meteorological offices in Yagi (Nara) and Kyoto are
used for calculation of water and heat balances. The author
used the data of this period, because the surface
temperature, which needs to calculate the heat budget, and
it used to observe until 1970 but its observation is remain
obsolete at the present. Moreover, Nara local
meteorological office started as the meteorological
observation in Yagi (Kashihara city at present) from1897
and moved to Nara city in 1953 and the meteorological data
cannot be regarded to continue from Yagi to Nara. For this
reason, the author used the meteorological data from 1897
to 1952 in Yagi as data of Nara. The data were collected
from “Meteorological Report of Nara” (Yagi local
meteorological Office 1930), “Meteorological Report of
Kyoto” (Kyoto local meteorological office 1952) and
“Monthly Report of the Central Meteorological
Observatory of Japan” (The central meteorological
observatory from January in 1897 to December in 1952)

because almost the data were not digitalized.

3.5 Result

3.5.1 Features of annual water balances in Kyoto and Yagi

Annual precipitation, P.E. and run-off from 1897 to 1952
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in Yagi and Kyoto are represented in Figure 20, 21 and 22.
The histogram of the differences on annual precipitation,
P.E. and run-off between Kyoto and Yagi are shown in

Figure 23.
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Figure 20 Annual precipitation in Kyoto and Yagi form 1897 to 1952
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Figure 21 Annual PE. in Kyoto and Yagi form 1897 to 1952
p.70



840.0

820.0
__800.0
£ 780.0

760.0

Run off (mm

740.0
720.0

700.0
1897 1900 1903 1906 1909 1912 1915 1918 1921 1924 1927 1930 1933 1936 1939 1942 1945 1948 1951

Figure 22 Annual run-off in Kyoto and Yagi from1897 to 1952
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(1) Precipitation

At first, the difference of annual precipitation between
Yagi and Kyoto are examined. From Figure 20, it is clear
that Kyoto almost exceeds Yagi and its frequency is 43 in
56 years. The average in Yagi is 1399.4mm while one in
Kyoto is 1542.3mm. In Yagi, the maximum is 1954.3mm in
1905 and the minimum is 888.9mm in 1947. On the other
hand in Kyoto, the maximum is 2150.6mm in 1921 and the
minimum is 983.5mm in 1924. These differences between
maximum and minimum are larger than 1,000.0mm and
annual precipitations are varies 1in both points. The
standard deviations in Yagi and Kyoto are 226.3mm and
269.6mm respectively and the value in Kyoto is somewhat
larger than Yagi. From Figure 23-(a), the frequency which
Kyoto is over 300mm than Yagi is the highest and the
largest difference between Kyoto and Yagi is 585.22mm in

1935.

(2) P.E.

Next, the differences of P.E. between Nara and Kyoto
are compared. P.E. in Yagi and Kyoto are illustrated in
Figure 21. There is no clear difference of P.E. between

Kyoto and Yagi from the figure. The averages are 788.7mm
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in Kyoto, 796.7mm in Yagi respectively and Yagi is
slightly larger than Kyoto before 1930 whereas Yagi is less
than Kyoto after 1930. The most difference between Kyoto
and Yagi is 34.9mm (1902) and it is concluded that there
is no great difference between Kyoto and Yagi as can be

seen also in Figure 23-(b).

(3) Run-off

Since run-off is presented by the difference between
precipitation and P.E. as equation (3), the fluctuations of
run-off indicate similarly to one of precipitation (Figure
22) due to show no great difference of P.E. in Yagi and
Kyoto as mentioned above. Accordingly, run-off in Kyoto
exceeds ones in Yagi and most difference is 588.5mm
(1935). The averages of run-off are 753.7mm in Kyoto,
602.8mm in Yagi respectively. These values changed from
157.3mm in 1939 to 1384.5mm in 1921 in Kyoto while ones
fluctuated from 105.9mm in 1947 to 115.9mm in 1905 in
Yagi as shown in Figure 22. These annual values of both
points vary widely and their standard deviations are
275.9mm in Kyoto and 225.7mm in Yagi. From Figure 23-
(c), it is clear that the difference over 300.0mm is the
most frequency. From viewpoint of climatic year, run-off

shows the positive in Kyoto and Yagi through the all years.
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That is, judging annual analysis, Kyoto and Yagi indicate
water surplus. However, water deficit occurred in
midsummer in some years. Therefore, it needs to analyze

the seasonal changes of water balance.

8 20
6 15
4 10 o
’ 7 / . t
) _ . 0 G
<201 -200<-101 -100<-1 1<100  101<200 201<300 301<400 <-201 -200<-101 -100<-1 1<100  101<200 201<300 301<400
Figure 23-(a). Differences of Figure 23-(b) Differences of P.E.
Precipitations between Kyoto and between Kyoto and Yagi
Yagi
18
16
14
12
10
8
6
4
2
0

<-201 -200<-101 -100<-1 1<100 101<200 201<300 301<400
Figure 23-(c) Differences of run-

off between Kyoto and Yagi

3.5.2 Seasonal changes of water balances

Next, seasonal changes of water balances in Kyoto and

Yagi are examined. Figure 24 shows monthly water
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balances in Kyoto and Yagi in average. It is recognized
that the monthly precipitation is the most in June, the
second in September and the third in July both in Kyoto
and Yagi. The precipitations in Kyoto exceed than ones in
Yagi from January to September and the difference gets to
be larger especially in May and June. Whereas the
precipitations in Yagi is slightly more than one in Kyoto
from October to December. As for monthly P.E., there are
no precise differences in Kyoto and Yagi through the year
The peaks appear in July and August in both points and
they are reflected in run-off significantly. Accordingly,
run-off in Kyoto exceeds Yagi from January to September
while Yagi is less than Kyoto from October to December.
Although the maximum of run-off in Kyoto appears in June
(112.8mm), and then, it falls to 59.1lmm in July. On the
contrary, the maximum in Yagi can be seen in March
(77.3mm) and the run-off goes on to decrease to May
(33.2mm). The run-off in May in Yagi is almost half of
them in Kyoto (62.6mm) and the run-off in Yagi once
increases in June to 74.4mm because of Baiu season but it
is also less than one in Kyoto. The run-off is the least in
August in Yagi and Kyoto. This shows clearly that the
feature of Setouchi climate appeared conspicuously. Since
most of precipitations are consumed by P.E., Kyoto has

water surplus nearly 0, besides, water deficit occurs in
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Yagi in August. The run-off increases again in September
due to typhoon or autumn rain front.

Table 5 summarizes the averages, maxima, minima and
standard deviations of run-offs in Kyoto and Yagi. The
standard deviations in Kyoto tend to be larger than Yagi

from June to September.

=3P Yagi 3P Kyoto - x- P.E. Yagi

250.0
> -P.E. Kyoto =#--Rf Yagi --=--Rf Kyoto
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Figure 24 Average of water balances in Kyoto and Yagi
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Table 5 Statistics of monthly run-off in Kyoto and Yagi (mm)
Jan. Feb. Mar. Apr. May Jun.
Kyoto Yagi Kyoto Yagi Kyoto Yagi Kyoto Yagi Kyoto Yagi Kyoto Yagi
Ave. 52.8 45.2 60.9 56.3 91.2 77.3 95.1 69.7 62.6 33.2 112.8 74.4
Max 159.4 129.1 160.8 135.8 167.8 143.3 279.3 194.2 205.0 178.2 432.0 414.8
Min 2.9 0.7 1.1 12.8 11.5 26.7 10.4 4.1 0.0 0.0 0.0 0.0
S.D. 34.3 27.4 32.6 28.3 39.7 28.9 55.3 41.7 57.9 39.7 104.6 85.2
Jul. Aug. Sep. Oct. Nov Dec
Kyoto Yagi Kyoto Yagi Kyoto Yagi Kyoto Yagi Kyoto Yagi Kyoto Yagi
Ave. 59.1 38.4 13.8 -1.3 67.5 52.4 48.8 58.7 46.8 51.2 42.9 47.7
Max 490.6 350.0 210.8 155.8 344.0 292.1 268.7 281.5 141.9 172.2 112.0 127.7
Min -82.6 -74.9 | -102.0 -90.6 -62.9 -32.2 0.0 0.0 0.0 0.0 0.0 0.0
S.D. 101.8 84.7 57.3 47.2 90.0 80.6 56.5 64.5 34.5 39.0 27.2 29.7
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Histograms of monthly run-off in Kyoto and Yagi from
January to December are represented in Figure 25 From
this figure, it is clear that the little surpluses of run-offs
in Kyoto and Yagi occurred in January, February, November
and December, that is, in winter season. However, these
results are out of the question because of not agricultural
season. The important question is the run-offs in warm
season, namely agricultural season. In Japan, particularly,
rainy season like Baiu and autumn rain appeared in warm
seasons. The frequency of the run-off over 100.0mm in
March counts 26 in Kyoto but one in Yagi counts only 11
in 56 years. On the other hand, the water surplus in Kyoto
becomes over 200.0mm from April. The run off equals 0
which means no water surplus appears in May and their
frequencies are 9 in Kyoto, 19 in Yagi respectively. In
June, the amount of water surplus shows the increase as
mentioned above and there are great variations in water
surplus from 0.0 above 400.0mm. However, the frequency
of above 200.0mm in Kyoto is larger than one of Yagi. The
water deficit appears in July in Kyoto and Yagi. There are
definite difference between Yagi and Kyoto around run-off
equal 0. The emergences count 32 in Yagi while ones of
them count 21 in Kyoto. Most appearances of water deficit
are observed in August. The number of water deficits in

Yagi is 21 whereas one in Kyoto is 17.
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Table 6 represents the frequency how often P.E. exceeds
precipitation in Yagi and Kyoto, namely, the frequency how

often rain-fall is not enough for =evaporation and

transpiration. Water deficit does not occur in May as

shown in Figure 24 because of sufficient soil moisture, but,
the condition which precipitation is less for evaporation
and transpiration begins in May. The frequency in Yagi is

more than Kyoto through the period and the difference is

largest especially in May

Table 6 Frequency of P.E.(mm) exceeds precipitation in
Yagi and Kyoto from May to August (time)
May June July August
Yagi Kyoto Yagi Kyoto Yagi Kyoto Yagi Kyoto
19 9 12 9 28 20 43 35
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Figure 25 Histograms of monthly run-off in Kyoto and Yagi
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3.5.3 Water balances in drought and rainy years

(1) Drought year

Monthly water balances in Kyoto and Yagi are compared
in order to clarify the changes of drought year and rainy
year. The case in 1947 is selected for drought year, that
is, the least case in all years from Figure 22. Figure 26
shows seasonal change of water balance in 1947. From this
figure, P.E. in Yagi and Kyoto changed almost equally,
however, precipitations in Yagi are only 60.2mm in June
and 72.3mm also in July. The difference between Yagi and
Kyoto reaches nearly 100.0mm. The precipitations in Yagi
come up only 31.0% in June and 40.7% in July respectively
for each of the averages and they are well below the half
of average. For this reason, P.E. in July and August
exceeds precipitation in Yagi where water shortage occurs.
According to "Chronology of climatic disasters in Japan”
(The Central Meteorological Observatory of Japan 1949),
severe droughts spread in Nara during this summer in 77%
of rice paddy field where suffered water shortage and
agricultural production was estimated a decrease from 5%
to 20%. In addition, Aoki (1956) referred that the
precipitation is rather less during Baiu season and that the
lack of water led to cause of severe drought in August. On

the other hand, a little water deficit occurred in Kyoto but
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the drought disaster was not confirmed. Drought in Nara
could occurr not only in midsummer when Pacific high
pressure prevails but also in Baiu season caused by less
precipitation unexpectedly. The drought in 1947
appropriated the instance of drought from Baiu season to

midsummer.

(2) Rainy year

The case in 1921 is selected as rainy year, because,
water surplus is largest as shown in Figure 22. Figure 27
indicates seasonal change of water balance in 1921. P.E.
in Yagi is almost equal to one in Kyoto and also they are
no different in averages. However, monthly precipitations
exceed over 300mm in June, July and September in Kyoto
and monthly ©precipitations over 300.0mm in Yagi
continued from June to July. However, there are no definite
differences of the P.E. between rainy year and average.
Therefore the run-offs are from 2.4 to 6.8 times comparing
with average in these periods. According to The Central
Meteorological Observatory of Japan (1949), much rain of
September in Kyoto was caused by typhoon. Although
typhoon passed through Nara and Kyoto Prefectures
(Figure 28) and the grave flood occurred in Kyoto, serious

damage did not occur in the northern part of Nara basin
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(Aoki 1961). And he referred that Nara basin is hard to
influence by low pressure and disturbance because Nara
basin is close to Kyoto basin topographically. On the other
hand, the damp air is brought from the western part of
Kyoto basin because Kyoto basin opens for Osaka Bay
along the Yodo-gawa River. Baba et al. (2012) said that
the convergence is apt to occur due to meeting with the
sea breezes from Osaka Bay, Wakasa Bay and the lake

breeze from Lake Biwa in Kyoto basin.
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Figure 26 Monthly water balance in drought year (1947)
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Figure 27 Monthly water balance in rainy year (1921)
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Figure 28 Weather map at 18:00, 25th, September 1921

The original map from Japan Meteorological
Agency and the manufacture from “digital
typhoon” National Institute of Informatics (2018)

From these results, P.E. is approximately equal between
Yagi and Kyoto. Consequently, difference of run-off
closely relates to difference of precipitation between Yagi
and Kyoto. And then, precipitation and run-off in Yagi are
almost less than ones in Kyoto from spring to autumn.
These result could bring about drought in Yagi potentially.
On the other hand, while precipitation and run-off are

larger enough to occur flood in Kyoto, ones in Yagi are

less than in Kyoto.
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3.5.4 Climatic years in Yagi and Kyoto

Next, the author tried to consider climatic year using
the method of the climatic classification by Thorntwaite
(1948). Thornthwaite’s classification has 4 steps. At first,
climates are divided by a moisture index (Im) which is
calculated as follows.
IL,=1,—06x%x1,
Ii: humidity index, I=100>
I,: aridity index, Ia=100%
n: annual amount of P.E.(mm),s: annual amount of water

surplus(mm), d: annual amount of water deficit (mm)

Im calculated by above equation is divided the following

climatic types.

Climatic type Im

A Perhumid 100 and above
B4 Humid 80 to 100
B3 Humid 60 to 80
B2 Humid 40 to 60
B1 Humid 20 to 40
C2 Moist subhumid 0 to 20

Cl Dry subhumid -20 to O

D Semiarid -40 to -20
E Arid -60 to -40

Figure 29 shows the frequency of annual I, in Yagi and
Kyoto. From this figure, the climate of A (Perhumid)
appeared 48.2 % in Kyoto while the most occurrence of

climate in Yagi is Bz (Humid; 37.5%). Accordingly, it is
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recognized that the climate in Kyoto is more moisture the

2 level than one in Yagi.

B2; Humid, 10.7

Kyoto

B1; Humid, 3.6

B2; Humid, 12.5

B3; Humid, 37.5¢ ;
i

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Yagi 4; Humid, 23

B1; Humid, 8.9

Figure 29 Frequency of annual I, in Yagi and Kyoto

Index of thermal efficiency means annual amount P.FE.
and it is represent n and it is divided as following table.
The climate is determined by combination of In, index of
thermal efficiency, humidity or aridity indices and summer
concentration type. These methods of calculations are

described as follows.

Index of thermal

Climatic type efficiency (mm

A’ Megathermal 1140 and above
B’y 997 to 1140
B’ 855 to 997
BT, Mesothermal 712 to 855
B’ 570 to 712
C’> . 427 to 570
C7, Microthermal 285 to 427
D Tundra 142 to 285

E Frost 142 and below

On the humidity or aridity indices, if I, is divided as
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A,Bi1,2,3,4 or

Im is divided

C,, the climate

as Ci, D or E, by Iu.

subdivided by I. whereas

if

Since In in Yagi and

Kyoto are belong to the former from Figure 29, the climate

is subdivided

by 1. as follows.

Moist climates (A,B,C»)

Aridity Index (Ia)

Little or no water

r defici 0-16.7
eficiency
s Moderate  summer 16.7-33 3
water deficiency
W Moderate ~  winter 16.7-33 3
water deficiency
<2 ](;ar.ge. summer water 33 3+
eficiency
w2 ﬁarge_ water winter 33 3+
eficiency
Dry Climates(Ci, D, E) Humidity Index (In)
d Little or no water 0-10
surplus
s Moderate winter 10-20
water surplus
W Moderate summer 10-20
water surplus
<2 Large winter water 20+
surplus
w2 Large summer water 20+
surplus
Finally, climate is subdivided by the summer
concentration of P.E.. Summer concentration means a

percentage of amount of P.E. from June to August to annual

P.E..

Summer concentration

type (mm)

a’ 48 and above

’ 48 to 51.9

51.9 to 56.3

61.6 to 68.0

68.0 to 76.3

b
b
b
b
c
c

4
3
2 56.3 to 61.6
1
2
1

76.3 to 68.0

d 88 and below
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The climatic years obtained foregoing method s
represented in Table 7. There is a clear difference of In
between Yagi and Kyoto, however, there is not clear
difference subdivision of index of thermal efficiency,
aridity index and summer concentration type between Yagi
and Kyoto. The similar result concerning the difference on
water balances and climatic years between Nara and Kyoto
could obtain by the analysis based on the climatological

data from 1954 to 2012 (Marumoto 2014).
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Table 7 Climatic years by Thornthwaite’s climatic classification in Yagi and Kyoto

Climatic divisions Climatic divisions
Yagi Kyoto Yagi Kyoto
1897 BsB2'1b’s ABo'bs' 1936 B2Ba'bs' B4B2'rbs'
1898 B;3B2'tbs' B4B2'rbs' 1937 BsBa'bs' BsB2'rbs'
1899 BaB2'tbs' ABa'ths' 1938 B3B2'rbs' ABa'ths'
1900 B3B2'tbs' B4B2'tbs' 1939 BiB2'rbs' BiB2'tbs'
1901 B3B.'1Bs' B4B'tbs' 1940 BsBa'tby' BoBo'rbs'
1902 B4B2'tbs' ABa'tby' 1941 B4Ba'tbs' ABa'tbs'
1903 AB2'tbs' ABo'tby' 1942 BaBa'hy! B3B!
1904 ABa'rbs' ABo'tbs' 1943 BaB2'tbs' BoB2'rbs'
1905 AB2'rbs' ABa'tbs' 1944 B:Ba'ths' B:Bo'rbs'
1906 BaB2'tbs' ABa'tbs' 1945 B:B2'bs' ABa2'rbs'
1907 AB'rbs' ABa'tbs' 1946 B:B2'bs' ABa2'rbs'
1908 B3B2'rbs' ABo'tbs' 1947 BiB2'sby’ BoB'rhy'
1909 BaB'tb3' ABa'bs' 1948 BoBa'tbs' BsB2'tbs'
1910 B;3B2'tbs' ABa'bs' 1949 BaB2'tbs' ABa'tbs'
1911 AB?'rbs' ABa'tbs' 1950 BaB2'rbs' ABa'tbs'
1912 B:3Bo'hs' BsB2'rbs' 1951 B3B2'rbs' BsB2'ths'
1913 B:3Bo'hs' BsB2'rbs' 1952 B4Bo'ths' AB?'rby'
1914 B;3B2'tbs' B:Bo'hs!
1915 BaBa'tbs' AB?'rbs'
1916 ABa'rbs' ABo'tbs'
1917 BaB2'tbs' B4B2'tbs'
1918 AB'rbs' ABa'rbs'
1919 B:Bo'hs' B3B2'bs'
1920 B3B2'tbs' B;3B2'tbs'
1921 ABa'rbs' ABo'tbs'
1922 BoBa'bs' BaB2'rbs'
1923 AB'rbs' ABa2'rbs'
1924 BiB2'sby’ BiB2'sby!
1925 B3B2'rBs' ABa'rbs'
1926 B3B2'tbs' B;3B2'tbs'
1927 BiB'tbs' B;3B2'tbs'
1928 B4Bo'tB5' ABa'tbs'
1929 AB2rb' B3B!
1930 B2B'rb’ B3B2'tbs'
1931 B4Ba'tbs' B4B2'rbs'
1932 B3B2'tbs' B4B2'tbs'
1933 BaB2'tbs' B3B'rby’
1934 BiBb BoBo'thy'
1935 B3Ba'tbs' ABa'tbs'
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3.5.5 Heat balances in average, drought and rainy years

Finally, basing on the analysis of water balances, the
author discusses the heat balances in Yagi and Kyoto. Heat
balance has connection with water balance because energy
of evaporation is considered to connect solar radiation and
evaporation relating to latent heat flux (Arai 2004). Hence
in this study, net radiation (R,), sensible heat flux (H),
latent heat flux (/E) and Bowen ratio are compared between
Yagi and Kyoto. Figures 30, 31 and 32 represent monthly
R,, Hand [E in Yagi and Kyoto about average, drought year
(1947) and rainy year (1921) respectively. As for R,, there
is no definite difference between Yagi and Kyoto. H of the
all cases in Yagi are larger than ones in Kyoto. In the case
of drought year, the differences of H between Yagi and
Kyoto is largest in all cases especially in August. On the
contrary, /E in Kyoto exceeds one in Yagi in almost cases
except July and August in rainy year. Concerning the
Bowen ratios which mean the ratio of H to [E, the ratios
in Yagi are higher than ones in Kyoto in all cases except
in November of rainy year from Figure 33 (a), (b) and (c).
And the Bowen ratio in Yagi is higher than those of Kyoto
almost all years. When Bowen ratio is higher, the climate
tends to dry. Therefore, it is substantiated that Yagi has

drier weather than Kyoto by analysis of water balance.
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4. Conclusion

In this study, climatic disasters from the 601 to 1200
were examined based on the concept of geographical
climatology.

The database of climatic disasters consisted of 1,220
cases were constructed and analyzed especially their kinds
and regions. Climatic disasters in Japan from 601 to 1200
are characterized as follows. The number of climatic
disasters has three peaks, that is, in the latter half of the
9th century, the first half of the 11th century and the latter
half of the 12th century. There are 94 records of climatic
disasters especially in the Jogan era when a lot of natural
disasters like eruptions, ecarthquakes and so on. The
climatic disasters in the Jogan period recorded 94 and that
the number is the most through all the periods from 601 to
1200. However, the average is not so remarkable. Droughts
were the major climatic disaster before the 9th century
while disasters caused by too much rains prevailed from
the 9th century. On the other hand, the regions on climatic
disasters clearly changed from Nara to Kyoto at the end of
the 8th century because of the relocation of the capital.
Therefore, the author proposed that there are differences
of local climate influenced on the climatic disasters in

Nara and Kyoto. Consequently, it is important to take
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notice of geographical factors such as indigenous local
climate and landscape for elucidating climatic disasters in
the historical period and a more holistic viewpoint is
needed. Since geography is the study of integrative and
interactive study, it is necessary to consider not only
climate change but also various geographical factors in
order to elucidate the environment in any historical period.

As for analysis of water and heat balances, the following
results were obtained. On secular changes of water balance,
water deficit of Yagi (Nara) is larger than one in Kyoto
while water surplus in Kyoto exceeds one in Yagi. P.E. is
approximately equal between Yagi and Kyoto on the
seasonal change of water balance, but precipitation and
run-off in Yagi are almost less than ones in Kyoto from
spring to autumn. As for heat balances, R, in Yagi and
Kyoto are almost same in average, but, H of almost cases
in Yagi are larger than ones in Kyoto. In the case of
drought year, the difference of H between Yagi and Kyoto
is largest especially in August. The Bowen ratio in Yagi is
higher than one in Kyoto. From these results, it seems that
Yagi has drier weather than Kyoto and these results lead
to the vulnerability of potential occurrences of climatic
disasters. Water deficit means the lack of water and water
surplus represents the plentiful amount of water flowing

into soil, ground water and river. That is, Nara shows more
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remarkable influence of the Setouchi climate than Kyoto.
Water deficit in Nara and water surplus in Kyoto could
potentially influence their disasters.

Figure 34 shows the concept of complex factors on
climatic disasters. According to Sato et al. (1964), some
factors for example, prime factor, inducement factor,
indispensable factor and the expansible factor are closely
connected with natural disasters. Concretely, as shown in
Figure 34, only occurrence of weather events such as lack
of water or surplus water could not bring about climatic
disaster. It needs that the regional vulnerability as
inducement factor and the human existence as
indispensable factor are required for occurrence of
disaster. Moreover, disasters could expand into enormous
disasters when expansible factors such as concentration of
population or climate change accompanied with these
factors. That is, climatic disasters relate not only to
natural factors but also to social factors.

On the basis of Figure 34, complex environments of
climatic disasters in Nara and Kyoto from 601 to 1200 are
explained in Figure 35. Climatic disaster is not caused
directly merely from an occurrence of prime factor like
lack of water or surplus of water. As stated above, it needs
inducement and indispensable factors to occurrence of

climatic disaster. In this case, there was indispensable
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factor as human existence in Nara and Kyoto in which
justly people lived long before. And the difference of local
climates in Nara and Kyoto has an effect on climatic
disaster. That is, tendencies to lack of water in Nara and
to surplus of water in Kyoto were connected with
vulnerability to disaster such as drought in Nara and flood
in Kyoto. In addition, it is supposed that pressure patterns
from 601 to 1200 were changeable like today because the
temperature was increasing from the 7th century and high
temperature kept up until 12th century. Moreover, people
were concentrated in Nara the 7th and the 8th centuries
and in Kyoto from 9th to 12th centuries because capitals
of Japan were located in Nara during the 7th and 8th
centuries and in Kyoto from the 9th to the 12th centuries
respectively. And these causes of natural factor and social
factor could trigger enormous disaster.

On the other hand, different civilizations have been
fostered in Nara and Kyoto by the different local climates
between them. Nara tends to be water deficit and so a lot
of irrigation ponds and hidden wells were constructed in
order to adapt for drought. While Kyoto tends to be water
surplus and so organized “Bokashi” for protecting from
flood. Furthermore, plenty water brought about cultures

such as Japanese tea, Sake, Tofu, dyeing in Kyoto.
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Needless to say, it could be considered that climatic
disasters were caused by other geographical factors such
as the concentration of rivers like the Kamo-gawa River,
the Katsura-gawa River and others in the case of floods in
Kyoto. The difference of the vulnerabilities between
drought in Nara and flood in Kyoto leads to the difference
of the cultures between poor water in Nara and plenty
water in Kyoto. In other words, adaption for climatic
disasters in each of the regions product different cultures.
That is, as Arai (1980) said that climate is the mother of
the waters, it is considered that the difference of climatic
features in Nara and Kyoto influences their local
components.

The tendency of drought in Nara had been held of late.
Nara got rid of drought from constructing of large
irrigation ponds in 1957 and Yoshino-gawa Channel in 1987.
On the other hand, in Kyoto, the huge pond called Ogura-
ike was reclaimed for protecting from flood in 1939 that
was opposite to Nara and Kyoto is still suffering from
flood.

Climate wusually changes in time and in space, and
represents the synthetic condition of atmosphere.
Yamakawa (1993) states that a synthetic approach will be
needed to reconstruct the paleoclimate. Consequently, it is

necessary to give attention not only to climate change but
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also to various factors such as local climate in order to
examine climatic disasters. Moreover, geography is an
integrative and anthropocentric study and it is identity of
geography. The connection between climatic features and
human environment has been studied from early stage in
geography (Ratzel 1921; Fevre 1922; Derrick et al 1968
and so on). Terjung (1976) referred to importance of human
relevance as decision-making in geographical study and
put a highest level of physical - human process — response
systems in methods of geographical climatology. The
human environment is very complex. Therefore, it 1is
important that geographical climatology is approach not as
simple phenomena but as complex phenomena with

relevance of human activity.
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Note

1

According to The Central Meteorological Observatory
and The Imperial Marine Observatory (1976), the storm
means heavy rain with gale. In addition, in case of
simply gale occurred in one district while heavy rain
with flood observed in other district, this record is
adopted the storm. However, thunder storm and
whirlwind are excluded. The flood represents some
damages from both heavy rain and long rain without
gale. Furthermore flood caused by storm or thunder
storm is excluded to avoid duplication. The thunder
storm consists of lightning, hailstone, gale or heavy
rain which are able to bring about disaster. However,
thunder storm with whirlwind 1is classified as the
whirlwind. The whirlwind contains mainly tornado and
includes the episode of dragon, serpent or
“Mizuchi“(imaginary animal like dragon or serpent)
because these animals were considered that they were
related to tornado in the past. Moreover, singular wind
as “Shofu” or “Ichimokuren” (such as blast) is also
classified into the whirlwind. On the other hand,
drought means that no rainfall continued from one to
several months and a few records of prayers for rain are

also counted to the drought. Rainfall that goes on as
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3

long as a month or more is added to the long rain if
they caused disaster. However, the long rain that
obviously caused flood is classified into the flood to
keep out duplication. The heavy snow involves the case
of the snowfall more than 1 shaku (about 30.3cm)
around Kinki and Kanto districts. In case of hail storm
which caused disaster, the case is classified mainly into
the hail storm. But the hail storm with thunder is

classified into the thunder storm.

Kusakabe (1977) counted only climatic disasters that
occurred in two or more regions from “Nihon no kisho
shiryo”. Nishikawa (1963) used just “Nihon sai i shi”
for counting climatic disasters. For these reasons, their
disaster’s datum are less than this study. These datum
were excluded epidemic, famine, volcanic eruption and

tsunami from their original data.

The period when Kyoto was capital is estimated until

11920r 1185. In this study, the author took 1192 as the

end of the period.
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7

4 If monthly mean temperature is above 26.5 °C, the P.E.

of the month is given the following value by

Thornthwaite (1948).

T °C P.E.
26.5 13.50
27.0 13.95
27.5 14.37
28.0 14.78
28.5 15.17
29.0 15.54
29.5 15.89
30.0 16.21
30.5 16.52
31.0 16.80
31.5 16.80
32.0 17.31
32.5 17.53

5 (Q + q)o was obtained by Budyko (1956).

6 Vapor presser can be calculated by Tetens

75T
es(T) = 6.1078 x 10 /(237:3+Ta)

On the calculation of water and heat balances, it is
considered that urban climate influences the
temperature especially in Kyoto. Because Kyoto has a
population of about 280,000 in 1889 and it has been
over a million since 1932. The population in 1952 was
about 1,140,000 by the Kyoto statistical portal site
(2018). On the other hand, the population of Kashihara

City (the old Yagi) is only 38,000 and population

p. 104



increased little to 47,000 in 1957.

Fukuoka (1983) <clarified the relationship between
urban temperature and human population in Japan. And
he mentioned that urban temperatures rise rapidly under
the condition of human populations above 300,000.
From the study, it is estimated that the effect of urban
climate to temperature is from 2.0 to 5.0 °C in Kyoto,
however, the water budget was calculated without the
effect of urban temperature in this study because it is
difficult to clarify monthly urban climate effect in each
year. If the effect of urban climate in Kyoto is excluded,
the P.E. in Kyoto will be less than the result and the

run-off in Kyoto will be more than the result.

p. 105



Acknowledgements
I would like to thank deeply Prof. Yamakawa, S. in Nihon

University for his support the study. And I am also grateful
to many professors as follows; Prof. Aono, Y. in Osaka
Prefecture University for his checking the thesis carefully
and furnishing his material and data, Prof. Nakayama, Y.
in Nihon University, who afforded me a useful comments
and research expenses, Prof. Peter Riley, Prof. Varlamov
Sergey and Prof. Dashko Nina checked my English of the
thesis and Prof. Senda, M. in Nara Prefectural Library
and Information Center, who gave me a lot of valuable
materials about Nara Prefecture.

Finally, I would like thank for Prof. Fukuoka,Y. of a
professor emeritus in Rissho University who encouraged
me to continue my research and gave me a lot of advises
about the study and the philosophy of geographical
climatology.

This study was subsidized by The Japan Science Society
and was supported by Nihon University and Ochanomizu

University.

p. 106



References

Aoki, S. 1956. Naraken kisho saigai shi. Nara:
Yotokusha.

Aoki, S. 1961. Naraken ni okeru kiko to saigai. In Nara
bonchi, ed. Department of Geography, Nara
Women’s University: 28-44. Tokyo: Kokon Shoin.

Aono, Y. and Saito, S. 2010. Clarifying springtime
temperature reconstructions of the medieval period
by gap-filling the cherry blossom phenological data
series at Kyoto, Japan. International Journal of
Biometeorology, 54, 211-219

Aono, Y. 2013. Climate reconstruction by using of cherry
blossom phenological data in Kyoto. The Historical
Geography 55(5): 48-52.

Aono, Y. 2014. Climate reconstruction using weather and
phenological records from old documents. Report of
research project, Aided by the Ministry of
education, science, sports and culture; grant-in aid
for scientific research (c), 23501247.

Aoyama, T. 1986. A Year Climatic study of Hydro-
climatological Environment in Yamagata Prefecture,
Northeast Japan, Adnn. Tohoku Geogr. Assoc.38: 132-

142.

p. 107



Arai, T. 1976. Nihon no Mizushushi — gaiyou to
mondaiten— . The Journal of the Faculty of
Literature of Rissho University. 56: 95-125.

Arai, T. 1980. Nihon no mizu —sono fudo to kagaku-.
Tokyo: Sanseido.

Arai, T. 1984. Heat balance studies in Geography.
Geographical Review of Japan 57: 601-610.

Arai, T. 2004. Hydrology for Regional Analysis, Tokyo,
Kokon shoin.

Arakawa, H., Osumi, K. and Tamura, K. 1964. Nihon
kanbatsu rin-u shiryo. Tokyo: Meteorological
Research Institute.

Baba, K., Okada, T., Higashi, K., 2012. Local circulation
system with heavy rainfall around Kyoto Basin in
summer. Acta humanistica et scientifica
universitatis Sangjo Kyotiensis, Natural science
series 41: 43-68.

Budyko, M. 1956. TennoBoiit banaunc 3emHuHoil IlloBepxHOCTH.
Translated by Uchijima, Z. 2010. Heat balance of

the earth’s surface. Seizando shoten.

p. 108



Colley, A. 1951. La Géographie. Guide de 1’Etudiant.
Remarques sur quelques poins de vue geographies,
L’Information géographique, 12, No.3-4,
Morphologie structural et morphologie climatique,
Ann. de Géogr, LIX, 1950. Probléme de structure
agraire et d’économie rurale, Ann. de Géogr, LV,
1946. Géographie et sociologie, Cahiers
Internationaux de Sociologie, V, 1948 .Transrated by
Yamamoto,S. , Masai, Y. and Tanaka, S. Chirigaku
no hohoronteki kosatsu. Taimeido.

Derrick Sewell, W. R., Kates, R. W. and Phillips, L. E.
1968. Human response to weather and climate
Geographical Contributions. The Geographical
Review 58: 262-280.

Farris, W. 1985. Population, disease, and land in early
Japan, 645-900. London, The president and fellows
of Harvard College.

Fevre, L. 1922. La Terre et I’ Evolution Humaine,
Introduction Géographique 4 1’ Histoire. Paris: La
Renaissance du Livre. Translated by lizuka, K.
1971. Daichi to jinrui no shinka — Rekishi heno
chirigakuteki joron (1) —. Tokyo, Iwanami Shoten.

Fukui, E. 1938. Shizenchiri - Oyo chiri Dai ni kan

Kikogaku. Tokyo: Koko shoin.

p. 109



Fukui, E. 1957. Nihon ni okeru Thornthwaite no shin kiko
kubun. Tokyo Geography Papers 1: 101-112.

Fukui, E. 1962. Climatology —Series of physical and
application geographies 2—. Kokon shoin.

Fukuoka, Y. 1983. Physical climatological discussion on
causal factors of urban temperature. Mem. Fac.
Integrated Avts and Sciences, Hiroshima Univ., Ser
1V 8: 157-168.

Fukuoka, Y. 1993. The "Raison d'etre" of Climatology in
Geography. Geographical Review of Japan 66: 751-
762.

Geospatial Information Authority of Japan. 2000.
Kinkichiho no kochiri ni kansuru chosa sagyo
hokokusho. Tsukuba.

Geospatial Information Authority of Japan 2010.
1:50,000 Scale Composite map "NARA”. Tokyo:
Japan Map Center

Hall, B, R. 1932. The Yamato basin, Japan. Annals of
Association of American Geographer 22: 243-295.

Hartshorn, R. 1959. Perspective on the Nature of
Geography. Translated by Yamaoka, M. 1975.
Chirigaku no honshitsu. Tokyo, Kokon Shoin.

Harvey, D. 1969. Explanation of geography. London:

Edward Arnold

p. 110



Hettner, A. 1927. Die Geographie, ihre Geschichte, ihr
Wesen und Methoden. Transrated by Hirakawa, K.
Morita, Y. Takeuchi, T. and Isozaki, Y. 2001.
Chirigaku Rekishi - Honshitsu - Hoho. Tokyo: Kokon
shoin.

Hidore, J., 2010. Climatology — An atmospheric science
— . New Jersey: Prentice Hall.

Hirano, J., Ohba, T., Morishima, A. and Mikami, T. 2012.
Reconstruction of Winter Temperature since the
1830s in Kawanishi Based on Historical Weather
Documents. Geographical Review of Japan 85: 275-
286.

Horiuchi, Y. 1961. Yamatogawa joryu chiiki no kangai
suiri no kenkyu. In Nara bonchi. ed. Department of
Geography, Nara women’s university,Kokon shoin.

Hotate, M. 2012. Rekishi no naka no daichidoran: Nara
Heian no jishin to tennou. Tokyo: Iwanami Shoten.

IPCC and Ministry of the Environment, Government of
Japan. 2013. Climate Change 2013 (ARS5) from IPCC
Report, The Physical science basis.
http://www.env.go.jp/earth/ipcc/5th/pdf/ar5 wgl ov
erview presentation.pdf (last accessed 12th

February, 2018)

p. 111


http://www.env.go.jp/earth/ipcc/5th/pdf/ar5_wg1_overview_presentation.pdf
http://www.env.go.jp/earth/ipcc/5th/pdf/ar5_wg1_overview_presentation.pdf

Ishii, K. 2002. Heian no kishoyohoshi Murasaki-shikibu -
Genji-monogatari ni kakusareta tenki no kagaku.
Tokyo: Kodansha.

Ishii,K. 2016. Murasaki-shikibu no ango. Tokyo:
Sangokan.

Japanese Association of Meteorological Instrument
Engineering. 2001. History of weather observation
instrument.

Japan Meteorological Agency. 1960. Nihon kisho saigai
nempyo 1948-1959. Tokyo: Japan Weather
Association.

Japan Meteorological Agency. 2013. Fifth Assessment
Report: Climate Change 2013 (ARS5) from IPCC
Report, The physical science basis.
http://www.data.jma.go.jp/cpdinfo/ipcc/arS/ipcc_ar5
~wgl spm_jpn.pdf (last accessed 12th February,
2018)

Japan Meteorological Agency and National Institute of
Informatics. 2018. Digital Typhoon.
http://agora.ex.nii.ac.jp/cgi-bin/weather-
chart/show.pl?type=as&id=19210925 2&lang=en

(last accessed 12th February, 2018)

p. 112


http://www.data.jma.go.jp/cpdinfo/ipcc/ar5/ipcc_ar5_wg1_spm_jpn.pdf
http://www.data.jma.go.jp/cpdinfo/ipcc/ar5/ipcc_ar5_wg1_spm_jpn.pdf

Johnston, R., J. 1991. A question of place -Exploring the
practice of human geography-. Translated by
Takeuchi K. and Takada, F. 2002. Basho wo meguru
mondai. Tokyo: Kokon shoin.

Katahira, H. 2010. Heiankyo no saigai emaki -Mizu no
shurai to hi no rensa. In Kyo no fudo to keikan, ed.
Department of Literature, Ritsumeikan University,
28-47. Kyoto: Shirakawa Shoin.

Katahira, H. 2012. 17 seiki kohan ni okeru kamo-gawa no
kozui to teibo no kensetsu. In Kyoto no
rekishisaigai. ed. Yoshikoshi, A and Katahira, H,
46-63, Kyoto: Shibunkaku.

Kawamura, T., 1973. Expression and classification of
climate. In Investigation Method of physical
geography. ed. Birukawa, S., Ichikawa, M., Yoshino,
M., Yamamoto, S., Masai Y. and Okuno, T.,34-51.

Kawasumi, T. 2004. Rekishijidai ni okeru Kyoto no kozui
to hanrangen no chikeihenka Iseki ni kirokusareta
saigaijoho wo mochiita suigaishi no saikouchiku.
Historical Disaster Studies in Kyoto 1: 13-23.

Kimata, K. 1985. Climate of Nara. In The prefectural
history in Nara. ed. Editorial committee of history

in Nara prefecture, 66-68, Nara.

p. 113



Kinki Regional Agricultural Administration Office. 2018.
Nature of Yamato plain.
http://www.maff.go.jp/kinki/seibi/sekei/kokuei/yama
to/yamatoOl.html (last accepted 12th February,
2018)

Kitagawa, H. and Matsumoto, E. 1998. Yakusugi nenrin no
tanso doitaihi hendo kara suiteisareru kako 2000
nenkan no kikohendo. Meteorological Research Notes
191: 1-13.

Kobayashi, S. 1940. Nara bonchi no Kangai nikansuru
chirigakutekikenkyu. Journal of Geography 52: 325-
336.

Kusakabe, M. 1957. Effective precipitation at Fukuoka,
from the viewpoint of potential evapo-transpiration.
Journal of Agricultural Meteorology 4: 151-154.

Kusakabe, M. 1966. Climatology of Drought at Kagawa
Prefecture. Journal of Agricultural Meteorology 22:
71-76.

Kusakabe, M. 1969. 19 seikimatsu made no Shikoku no
kishosaigai. Journal of Meteorological Research 20:
502-526.

Kusakabe, M. 1973a. 19 seikimatsu made no Kanto chiho
no kishosaigai 1. Journal of Meteorological

Research 25: 385-403.

p. 114



Kusakabe, M. 1973b. 19 seikimatsu made no Kanto chiho
no kishosaigai 2. Journal of Meteorological
Research 25: 429-447.

Kusakabe, M. 1975a. 19 seikimatsu made no Chubu chiho
oyobi Mieken no kishosaigai 1. Journal of
Meteorological Research 27: 81-96.

Kusakabe, M. 1975b. 19 seikimatsu made no Chubu chiho
oyobi Mieken no kishosaigai 2. Journal of
Meteorological Research 27: 119-135.

Kusakabe, M. 1975c. 19 seikimatsu made no Chubu chiho
oyobi Mieken no kishosaigai 3. Journal of
Meteorological Research 27: 159-173.

Kusakabe, M. 1975d. 19 seikimatsu made no Chubu chiho
oyvobi Mieken no kishosaigai 4. Journal of
Meteorological Research 27: 203-217.

Kusakabe, M. 1977. 19 seikimatsu made no Kinki chiho no
kishosaigai. Journal of Meteorological Research 29:
1-50.

Kusakabe, M. 1978. 19 seikimatsu made no Chugoku chiho
no kishosaigai. Journal of Meteorological Research
30: 23-56.

Kusakabe, M. 1981. 19 seikimatsu made no Ou chiho no
kishosaigai. Journal of Meteorological Research 33:

89-133.

p. 115



Kyoto Local Meteorological Office. 1951. Kyoto kisho

saigai nempyo. Kyoto.

Kyoto local meteorological office. 1952. Meteorological
Report of Kyoto

Kyoto Local Meteorological Office, 2018. Climatic

feature in Kyoto. http://www.jma-

net.go.jp/kyoto/kyoto6.html (last accepted 12th
February, 2018)

Kyoto statistical portal site. 2018

http://www2.city.kyoto.lg.jp/sogo/toukei/guide/faq/index

.html (Last accessed 16th January, 2018)
Lamb, H H.

., 1972. Climate Present,

Past and Future.
London: Methuen & Co. Ltd.

Maejima, I. and Tagami, Y.

1986. Climatic change during

historical times in Japan: Reconstruction from

hazard records. Geographical Reports of Tokyo
Metropolitan University 21: 157-171.
Marumoto, M. 2014. Hydro-climatological features in

Nara and Kyoto basins: Year climatic analysis by

Thornthwaite’s method. Quarterly Journals of

Geography (Kikan Chirigaku) 66: 82-93.

Mikami, T. 1988. Climatic Reconstruction in Historical

Times Based on Weather Records. Geographical

review of Japan, Series B:61 14-22.

p. 116



Mizukoshi, M. 2004. Kokiroku ni yoru 16 seiki no
tenkokiroku. Tokyo: Tokyodo Shuppan.

Mizukoshi, M. 2006. Kokiroku ni yoru 15 seiki no
tenkokiroku. Tokyo: Tokyodo Shuppan.

Mizukoshi, M. 2008. Kokiroku ni yoru 14 seiki no
tenkokiroku. Tokyo: Tokyodo Shuppan.

Mizukoshi, M. 2010. Kokiroku ni yoru 13 seiki no
tenkokiroku. Tokyo: Tokyodo Shuppan.

Mizukoshi, M. 2012. Kokiroku ni yoru 12 seiki no
tenkokiroku. Tokyo: Tokyodo Shuppan.

Mizukoshi, M. 2014. Kokiroku ni yoru 11 seiki no
tenkokiroku. Tokyo: Tokyodo Shuppan.

Mori K. 1993. A study of hydrological and physical
geography: On the validity in its methodology.
Geographical Review of Japan 66: 771-777.

Nara Local Meteorological Office. 1997. Naraken no
kisho hyakunen. Nara: Ministry of Finance, Japan.

Nara Prefecture. 2018. Yoshinogawa bunsui mizu to no
tatakai: Yamatoheiya ni okeru samazamana kufu.
http://www.pref.nara.jp/dd.aspx?menuid=12078.
(Last accessed 12th February, 2018)

Newhall, C., G. and Self, S. 1982. The volcanic
explosivity index (VEI) an estimate of explosive
magnitude for historical volcanism. Journal of

Geophysical Research Oceans 87:1231-1238.

p. 117


http://www.pref.nara.jp/dd.aspx?menuid=12078

Nishikawa, O. 1985. Jimbun chirigaku nyumon. Tokyo:
University Tokyo Press.

Nishikawa, O. 2002. Nihonkan to shizenkankyo. Tokyo:
Akatsukiin Shokan.

Nishikawa, Y. 1963. The studies of history on disaster in
Japan. Journal of Japan Society of Engineering
Geology 9: 129-136.

Okada, T. 1938. Kikogaku. Tokyo: Iwanami shoten.

Okamura, Y. 2012. Reconstruction of the 869 Jogan
tsunami and lessons of the 2011 Tohoku earthquake:
Significance of ancient earthquake studies and
problems in announcing study results to society.
Synthesiology 5: 234-242.

Ratzel, F. 1921. Anthropogeographie. Translated by
Yuihama, S., Jinrui chirigaku. Kokonshoin.

Russell, R., J. 1934. Climatic years. Geographical
Review 24:92-103.

Sangawa, A. 2013. Rekishi kara saguru 21 seiki no
kyodaijishin. Tokyo: Asahi Shimbun Publications.

Sato, T., Okuda, Y. and Takahashi, Y. 1964. Saigai ron.
Tokyo: Keiso Shobo.

Sekiguchi, T. 1950. Problem of Climatological Water
Balance in Japan. Geographical Review of Japan 23:

1-12.

p. 118



Sekiguchi, T. 1951. On the Year Climate in Japan.
Geographical Review of Japan 24: 175-185.

Sekiguchi, T. 1959. Climatic regions in Japan. Tokyo
Geography Papers 3:65-78.

Sekiguchi, T. 1969. The historical dates of Japanese
cherry festivals since the 8th century and her
climatic changes. Tokyo Geography Papers 13:175-
190.

Smithsonian Institution, National Museum of Natural
History. 2018. Global Volcanism Program.
http://volcano.si.edu/ (Last accessed 12th February,
2018)

Suzuki, M. 2003. Motto shiritai mizu no miyako Kyoto.
Kyoto: Jimbunshoin.

Suzuki, M. 2010. Mizu ga kataru kyo no miyako no
kurashi densetsu, meisui, shoku no bunka. Kyoto:
Shirakawa Shoin.

Tagami, Y. 2012. On the “Medieval climate anomaly” and
climate instability around the end of 9th century.
Memoirs of the Faculty of Human development
University of Toyama 7(1): 91-105.

Takahashi, M. 2012. Kinsei ni okeru Kyoto Kamo-gawa -
Katsura-gawa no suigai. In Kyoto no rekishisaigai,
ed. Yoshikoshi,A and Katahira, H.: 33-45, Kyoto:

Shibunkaku.

p. 119



Tanioka, T. 2010. Climate variations of summer half-
years from the 7th to 10th century in the Kinki
region, west central Japan based on historical
documents. Geographical Review of Japan 83: 44-
59.

Terjung, W. H. 1976. Climatology for Geographers.
ANNALS of the Association of American Geographers
66: 199-222.

The Central Meteorological Observatory. 1949. Nihon
kisho saigai nempyo 1900-1947. Tokyo.

The Central Meteorological Observatory. 1897-1952.
Monthly Report of the Central Meteorological
Observatory of Japan

The Central Meteorological Observatory and The Imperial
Marine Observatory. 1976. Nihon no kishoshiryo (1)-
(3). Tokyo: Hara Shobo.

The Civic Section of Tokyo Metropolitan Government.
1976. Nihon no tensai chihen. Tokyo: Hara shobo.

Thornthwaite, C., W. 1931. The climates of North
America according to a new classification. The
geographical Review 21: 633-655.

Thornthwaite, C., W. 1948. An approach toward a rational
classification of climate. The geographical Review

38: 55-94.

p. 120



Tsujita, U. 1961. Nara bonchi no chirigakuteki kenkyu. In
Nara bonchi, ed. Department of Geography, Nara
Women’s University, 12-27. Tokyo: Kokon Shoin.

Uchida, K. 2003. Nihon no tameike. Shiga: Kaiseisha.

Uchimura, K. 1942. Chijin-ron. Tokyo: Iwanamishoten.

Yagi local meteorological Office. 1930. Meteorological
Report of Nara

Yamakawa. S. 1992a. Natural disaster in Little ice age.
Chiri 37(2): 37-48.

Yamakawa. S. 1992b. Natural disaster in Little ice age.
Chiri 37(8): 31-41.

Yamakawa, S. 1993. Natural disasters and climatic
variations in Little ice age. Journal of Geography
(Chigaku Zasshi) 102: 183-195.

Yamakawa, S. 1997. The impact of the Pinatubo eruption
on global and regional climatic systems. Journal of
agricultural meteorology 52:713-716.

Yamakawa, S. 1999, Climate variations and Natural
disasters in Little Ice Age. Bulletin of the National
Museum of Japanese History 81: 51-56.

Yamamoto, T. 1976. Kiko no kataru Nihon no rekishi.

Tokyo: Soshiete.

p. 121



Yoshikoshi, A. 1987. Toshi no rekiishiteki suimon knkyo
—Kyoto bonchi wo chushinni-. Edited by Arai,t.,
Ichikawa, A., Shindo, F. and Ypshikoshi, A. 1987.
Toshi kankyogaku series 2 Toshi no suimon kankyo.
Tokyo: Kyoritsu shuppan

Yoshino, M. 1978. Kikogaku. Taimeido.

Yoshino, M. 2009. Climatic change and human activities
in the 4th to 10th centuries. Journal of Geography

(Chigaku Zasshi) 118:1221-1236.

p. 122



Appendix 1. Chronological table of climatic disaster in Japan from 601 to 1200.

NO. | Kind of disaster The Gregorian calendar The old calendar Area Desclvlptmn sty Historical record Source 1 | Source 2 | Source 3 | Source 4
AD. Month Day |{The name of Japanese era{ Year Month Day in Japanese
1iFlood 601:iJun. The Emperor Suiko 9{May Yamato ALK Nihon shoki A B
2:Drought 607 The Emperor Suiko 15 Yamato 25 Nihon shoki D
3{Flood 623 The Emperor Suiko 31 Yamato BFMK Nihon shoki, D c B
Nihon kiryaku
Genkoshakusho,
4{Drought 625 The Emperor Suiko 33 Yamato RE Fuso ryakuki, A D C
Ichidaiyoki
5iFrost 626:Apr. The Emperor Suiko 34{Mar. Yamato BT Nihon shoki A
6ilong rain 626:From Apr. to Aug. The Emperor Suiko 34i{From Mar. to Jul. Yamato A AEE Nihon shoki A D [¢] B
7i{Hail 628 May 181 The Emperor Suiko 36{Apr. 7{Yamato BE Nihon shoki A B
8iHail 628iMay 22iThe Emperor Suiko 36iApr. 11{Yamato BE Nihon shoki A
9:Drought 628:Spring and summer The Emperor Suiko 36{Spring and summer Yamato 28k s Nihon shoki A D C B
10iFlood 636iJun. The Emperor Jomei 8iMay Yamato FR.KK Nihon shoki A D C B
11:Drought 636 The Emperor Jomei 8 Yamato AR AE Nihon shoki A D c B
12{Storm 638]Sep. 5{The Emperor Jomei 10{Jul. 19| Yamato PN Nihon shoki, A D B
Nihon kiryaku
13iLong rain 638:October The Emperor Jomei 10{Sep. Yamato FRE Nihon shoki A D C
14;Storm 639iMar. 5 The Emperor Jomei 11{Jan. 22{Yamato KEM N!hon shoku A D
Nihon kiryaku
15iLong rain 642:Apr. and May The Emperor Kogyoku 1iMar. and Apr. Yamato Bl Nihon shoki A D C
16 Drought 642:From Jul. to Sep. The Emperor Kogyoku 1{From Jun to Aug. Yamato Y Nihon shoki A D C
17iStorm 643:Feb. 7{The Emperor Kogyoku 2{Jan. 10} Yamato KE N!hon shoku A D
Nihon kiryaku
18 Thunder storm 643iMar. The Emperor Kogyoku 2{Feb. Yamato RERE N!hon shOkl' A
Nihon kiryaku
19iHail 643iMar. 23{The Emperor Kogyoku 2iFeb. 25{Yamato &35 Nihon shoki A D
20:Frost 643:Apr. 22 The Emperor Kogyoku 2{Mar. 25{Yamato BE Nihon shoki A
21;Storm 643iMay 3i{The Emperor Kogyoku 2iApr. 7iYamato KEM N!hon S!wkl' A D
Nihon kiryaku
22 Hail 643May 4{The Emperor Kogyoku 2| Apr. 8|Yamato XEBR Nihon shoki, D
Nihon kiryaku
23:iHail 643:May 16:The Emperor Kogyoku 2{Apr. 20} Yamato BE Nihon shoki A D
24 iHail 643i{May 21:The Emperor Kogyoku 2iApr. 25;0Omi RS Nihon shoki A
25iHail 643iNov. 8i{The Emperor Kogyoku 2iSep. 19/ Yamato KABE Nihon shoki A D
26 Hail 645]0ct. The Taika era 11Sep. Unknown AHE Nihon shoki B
27iFlood 649iAug. The Taika era 51dul. Mino ok Gifuken suigai yoroku A
Nihon shoki,
28Flood 652:Jun. 5/ The Hakuchi era 3| Apr. 20| Settsu ERHKE Nihon kiryaku, A c B
Dai—nihonshi
29:{Drought 653iFrom May to Aug. The Hakuchi era 4i{From Apr. to Jul. Kii NGl Kumanoshi A
30iHeavy snow 663:Apr. The Emperor Tenji 2{Mar. Kumano REIRE Kumanoshi D
31:Flood 666:Aug. The Emperor Tenji 5idul. Yamato KK Nihon shoki A D B
32i{Thunder storm 669iSep. The Emperor Tenji 8{Aug. Yamato EE F',JSO ry,ﬁkUk" D
Nihon kiryaku
Nihon shoki,
33{Thunder storm 670{May 27{The Emperor Tenji 9iApr. 30{Kinki district B Nihon kiryaku, A
Dai-nihonshi
34:{Storm 674:Sep. 30{ The Emperor Tenmu 3iAug. 22{Yamato KA Nihon shoki A D B
35]Drought 675iJul. The Emperor Tenmu 4iJun. Yamato S YeE Nihon shoki A D (¢ B
36:Storm 675:Sep. 15iThe Emperor Tenmu 4{Aug. 18}Kii AR Kumanoshi A D
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A:Nihon kisho shiryo,

B: Nihon no tensai * chihen

C: Nihon rin-u kanbatsu shiryo
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Appendix 1. Chronological table of climatic disaster in Japan from 601 to 1200.

NO. | Kind of di The Gregorian calendar The old calendar Area DeSC|.lptI0n =t Historical record Source 1 | Source 2 | Source 3 { Source 4
AD. Month Day {The name of Japanese era{ Year Month Day in Japanese
37 Drought 676} Jul. The Emperor Tenmu 5{May Yamato @y Nihon shok, D c B
Shodokanmon
38| Hail 678} Jun. 28| The Emperor Tenmu 7|dun 1|Yamato BE Nihon shok, A D B
Nihon kiryaku
39{Drought 678iAug. The Emperor Tenmu 7idul. Unknown 2 Nihon shoki B
40iFlood 679 Sep. 18iThe Emperor Tenmu 8iAug. 5iYamato KK Nihon shoki A
41{Storm 679} Sep. 27iThe Emperor Tenmu 8{Aug. 14{Yamato KE N!hon shoku A D B
Nihon kiryaku
42iDrought 679:Aug. The Emperor Tenmu 81Jul. Unknown 2 Nihon shoki B
43:Drought 680:Jul. The Emperor Tenmu 9iJun. Unknown 2 Nihon shoki B
Shinano, = . .
44:Storm 681;Aug. 19{The Emperor Tenmu 10{Jul. 27 Kibi KA KE Nihon shoki A B
45:Drought 682:Aug. and Sep. The Emperor Tenmu 11{Jul. and Aug. Yamato 2k Nihon shoki A D C B
46{Storm 682} Oct. 11{The Emperor Tenmu 11{Sep. 2{Yamato KE N!hon ShOkl' A D
Nihon kiryaku
47:Drought 683:Jul. The Emperor Tenmu 12{Jdun. Unknown Mzl Nihon shoki B
48iThunder storm 686 Aug. 7 1{dul. 10} Yamato FAMN? Nihon kiryaku A
49:Drought 687:From Jun. to Aug. The Emperor Jito 1{From Apr. to Jun. Echigo NG5 Niigataken kitakanbaragunshi A D
50:Drought 688iAug. The Emperor Jito 2 Jul. Unknown 2 Nihon shoki C B
51:iDrought 690 May The Emperor Jito 41Apr. Unknown sl Nihon shoki B
52iFlood 691iFrom May to Jul. The Emperor Jito 5{From Apr. to Jun. All provinces | TRtk IS N!hon S_hOk" A D C B
Nihon kiryaku
53iFlood 692} Jun. 25! The Emperor Jito 6{leap May 3{Yamato Kok Nihon shok, A B
Nihon kiryaku
54:Drought 698iFrom Jun. to Aug. The Emperor Mommu 2{From Apr. to Jun. All provinces 28 Shoku-Nihongi D C B
55iStorm 698 Oct. 19:The Emperor Mommu 2i{Sep. 7{Shimousa KE Shoku-Nihongi A B
56:Drought 701:From May to Jul. 3iThe Taiho era 1{From Apr. to Jun. Yamato 28 Shoku-Nihongi A C B
Harima, - Shoku-Nihongi
57{Storm 701} Sep. 24{The Taiho era 1{Aug. 14} Awaiji, KE.EH X R ! A B
Kii Nihon kiryaku
Suruga,
Totoumi,
Sagami,
Shinano,
Echizen,
Sado,
Tajima,
58]Storm 701} Oct. 1{The Taiho era 1{Avg. 21 Hoki KA Shoku-Nihongi, A
Izumo, Nihon kiryaku
Bizen,
Aki,
Suo,
Nagato,
Kii,
Sanuki,
Iyo
59:Thunder storm 702: Jul. 31:The Taiho era 2{Jun. 28{Yamato ZEE Shoku-Nihongi A
60:Storm 702:Sep. 5iThe Taiho era 2iAug. 5 KA Shoku-Nihongi A B
702} Sep. 8iThe Taiho era 2{Aug. 8ilse EE Shoku-Nihongi A
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Appendix 1. Chronological table of climatic disaster in Japan from 601 to 1200.

NO. | Kind of di The Gregorian calendar The old calendar Area DeSC|.lptI0n =t Historical record Source 1 | Source 2 | Source 3 { Source 4
AD. Month Day {The name of Japanese era{ Year Month Day in Japanese
62:Drought 703: Sep. 6iThe Taiho era 3idul. 17{Omi 2 Shoku—Nihongi C
Suo, Shoku—Nihongi,
63:Storm 704:Oct. 5iThe Kyoun era 1{Aug. 28 Kyushu district KA Nihon kiryaku
64:Drought 704;From summer to Nov. The Kyoun era 1{From Summer to October Yamato Fise] Sh?ku_NlhOl’jgl. D C B
Ruijukokushi
Shoku-Nihongi,
65;Storm 705;Aug. 26:The Kyoun era 2{Jul. 29{Yamato KE . R A
Nihon kiryaku
66 ;Drought 705: Sep. 7iThe Kyoun era 2|Aug. 11}Yamato 2k AeE Sfl\oku*l.\llhongl, A [¢] D B
Nihon kiryaku
67:Drought 706 Jul. 22:The Kyoun era 3{Jun. 4iAll provinces | 28 E% Shoku-Nihongi C B
68iStorm 706: Sep. 13:The Kyoun era 3idul. 28{Kyushu district | A&, Shoku-Nihongi A
69:Long rain 707:Jun. 29iThe Kyoun era 4{May 21Kinki district Shoku—Nihongi A C B
70iStorm 708:Aug. 8iThe Wado era 1{dul. 14} Sanuki Shoku—Nihongi A C B
Kawachi,
Settsu,
71ilong rain 709:Jul. 5i{The Wado era 2{May 20} Yamashiro, BW Shoku-Nihongi A C B
Izu,
Kai
72:Drought 709 Jul. The Wado era 2iJun. Kinki district |2 Shoku-Nihongi B
73:iDrought 710;May 28:The Wado era 3iApr. 22{Unknown £ Shoku-Nihongi C
74iLong rain 710:Jul. 24iThe Wado era 3idun. 20{Unknown Bl Shoku-Nihongi C
75:iDrought 711:dul. 15:The Wado era 4iJun. 21{Yamato X2 Shoku—Nihongi A D C
76}Storm 713! Sep. 22| The Wado era 6/Aug. 24|Yamato KA Shoku-Nihongi, A D B
Nihon kiryaku
Iga,
Ise,
77i{Storm 713iNov. 27{The Wado era 6{Nov. 1i{Owari, KE Shoku-Nihongi A B
Suruga,
Dewa
78]Drought 714iAug. 11iThe Wado era 7{dun. 23| Yamato 25 Shoku-Nihongi, A D c
Nihon kiryaku
Mino,
Musashi,
79:Storm 714{Nov. 16{The Wado era 7{Oct. 1{Shimotsuke, KE Shoku-Nihongi A B
Harima,
Iyo
80:Drought 717 From Jun. to Aug. The Yoro era 1{From Apr. to Jun. Yamato THAE Shoku-Nihongi A C
81:iStorm 717:Sep. 29:The Yoro era 1{Aug. 16ilse KEFK Daijingu shozojiki A
82:Storm 719iJan 29:The Yoro era 3{Jan. 1i{Yamato KA Shoku-Nihongi A
83 :Drought 719:Nov. The Yoro era 3:Sep. All provinces | K28k #1685 Nihon kanbatsu shi D C B
84 Drought 722 Fro Jul. to Sep. The Yoro era 6{From May to Jul. Yamato 2k Shoku—Nihongi A C B
85iFlood 727:Jan. The Jinki era 3i{Dec. Totomi KE Shoku—Nihongi A B
86 Thunder storm 727} Mar. The Jinki era 4]Feb. Kyoto ERAR Shoku-Nihongi B
87 iwhirlwind 727:Jun. 17{The Jinki era 4{May 20} Yamato /&, Shoku—Nihongi A
88:Storm 727:Nov. 23:The Jinki era 4{Oct. 2iAwa KE Shoku-Nihongi A B
89:Flood 728:Jul. 1i{The Jinki era 5{May 16{Yamato KK Shoku—Nihongi A B
730{Jul. 22{The Tempyo era 2{Jun. 29{Yamato REM Shoku-Nihongi A
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Appendix 1. Chronological table of climatic disaster in Japan from 601 to 1200.

The Gregorian calendar The old calendar ipti i
NO. | Kind of disaster Area Desc!lptlon eI Historical record Source 1 { Source 2 | Source 3 | Source 4
AD. Month Day ;The name of Japanese era; Year Month Day in Japanese
91:iThunder storm 730iDec. 24iThe Tempyo era 2{Nov. 7{Yamato REM Shoku—Nihongi A B
92:Drought 732{Summer The Tempyo era 4{Summer Kinki district | K2 Shoku—Nihongi A C B
93i{Storm 732:Sep. 24:The Tempyo era 4iAug. 27{Yamato KEM Shoku-Nihongi A B
94:{Drought 733{Mar. 1{The Tempyo era 5i{Feb. ::;t;::‘smct 28 Shoku—Nihongi A C
95;Drought 737{Jun. 25iThe Tempyo era 9{May 19{Yamato 2 ShOku_Nlhongl' A [¢]
Nihon kiryaku
96iLong rain 7413From Aug. to Oct. The Tempyo era 13i{From Jun. to Aug. Sado-island AR Shoku-Nihongi A C B
97:Flood 742{Jun. 13{The Tempyo era 14{May 3|Kinki district  {/K$8 Shoku—Nihongi A
98:Storm 742:0ct. 18iThe Tempyo era 14{Sep. 12} Yamato KA Shoku-Nihongi A B
99:Drought 743iFrom Apr. to Jun. The Tempyo era 15{From Mar. to May Kinki district [N EZ?k:::rlgf,‘gl' A C B
i-ni i
100i Thunder storm 743iAug. 3iThe Tempyo era 15{dul. 5{Izumo Shoku—Nihongi A B
101iStorm 743iAug. The Tempyo era 151dul. Kazusa Shoku-Nihongi A B
102 Thunder storm 7441Jul. 6iThe Tempyo era 16{May 18Higo Shoku-Nihongi, A B
Nihon kiryaku
103iHail 744: Aug. 7{The Tempyo era 16}Jun. 21| Yamato BE Shoku-Nihongi, A
Dai-nihonshi
104i{Drought 745iJun. 16{The Tempyo era 17{May 8|Settsu NGl Shoku-Nihongi A [¢] B
106:Drought 746iAug. The Tempyo era 18{Jul. Yamato =2 Shoku-Nihongi A C B
105iStorm 746 Nov. 26The Tempyo era 18]0ct. 5{Hyuga KEF Shoku~Nihongi, A B
Dai-nihonshi
107}{Drought 747iMay 31{The Tempyo era 19{Apr. 14 I:mat"' o Shoku-Nihongi A c
Y:
108{Drought 7471 Aug. 21|The Tempyo era 19}Jul. 7 £l Shoku-Nihongi A c B
109 :Drought 749{Mar. 2iThe Tempyoshoho era 1{Feb. 5! Shimousa 25 Shoku—Nihongi A C B
110i Thunder storm 7503 Jul. 6 The Tempyoshoho era 2iMay 24|Kinki district & X Shoku-Nihongi A B
111{Heavy snow 751iFeb. 6:The Tempyoshoho era 3iJan. 2{Echu FEEOR Manyosyu A
112iHeavy snow 753iFeb. 22:The Tempyoshoho era 5iJan. 11{Yamato RE—R=t Manyosyu A
113 iwhirlwind 753{May 10: The Tempyoshoho era 5{Mar. 29{Yamato I 2, Shoku—Nihongi A
114]Storm 753iOct. 9iThe Tempyoshoho era 5{Sep. 5{Settsu KE.SH Shoku-Nihongi A B
115{Storm 754{Sep. The Tempyoshoho era 6{Aug. All provinces | &K Sh?ku_N'hcr,]g" A B
Ruijukokushi
116iStorm 755 The Tempyoshoho era 7 All provinces /7K Shoku-Nihongi B
117iStorm 759:Sep. 28:The Tempyohoji era 3iAug. 29{Kyushu district | XFj/E, Shoku—Nihongi A B
118i{Storm 759iNov. The Tempyohoji era 3iO0ct. Yamato KE Shoku-Nihongi A
119{Flood 762i{Oct. 10{The Tempyohaji era 6/Sep. 15/Ise ok Daijingu shozojik, A
Shoku-Nihongi
120i{Drought 762:Apr. and May The Tempyohoji era 6{Mar. and Apr. Tokaido district K2 Shoku-Nihongi A B
121:Drought 762iJun. and Jul. The Tempyohaji era 6{May and Jun. All provinces b Shoku-Nihongi C
Yamato, Shoku-Nihongi
122i{Drought 763iSep. 16{The Tempyohoji era 71Aug. 1}Sanyo, KEHEE . el A [¢] B
i Dai-nihonshi
Nankaido
Awaji,
123{Drought 764 Apr. 28iThe Tempyohoji era 8{Mar. 19{Sanyo, 25 Shoku-Nihongi A (¢} B
Nankaido

A:Nihon kisho shiryo,

B: Nihon no tensai * chihen

C: Nihon rin-u kanbatsu shiryo
D: Naraken kishosaigai shi

E: Kyoto kishosaigai nempyo
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Appendix 1. Chronological table of climatic disaster in Japan from 601 to 1200.

The Gregorian calendar The old calendar Ferdl i
NO. | Kind of di Area DeSC|.lptI0n =t Historical record Source 1 | Source 2 | Source 3 { Source 4
AD. Month Day {The name of Japanese era{ Year Month Day in Japanese
Awaji,
124;Drought 764 Sep. 23{The Tempyohoji era 8iAug. 19{Sanyo, =¥ Shoku—Nihongi A C B
Nankaido
125:Drought 765:Apr. 2iThe Tempyojingo era 1{Mar. 41All provinces 2 Shoku—Nihongi A C B
126iDrought 766 Jun. The Tempyojingo era 2iMay Unknown boinss] Shoku-Nihongi
Hyuga,
127;Storm 766:Jul. 18{The Tempyojingo era 2{Jun. 3{Osumi, KE Shoku-Nihongi A B
Satsuma
128{Storm 766;Oct. 17{The Tempyaqjingo era 2{Sep. 5 Iljfr;o KE Shoku-Nihongi A
129:Thunder storm 767:Feb. 5{The Tempyojingo era 2iDec 28{Yamato EE Shoku-Nihongi A
130:Drought 767(Mar. 19! The Jingokeiun era 1{Feb. 11 a:‘:g" 2 Shoku-Nihongi A c B
131:Drought 768:Jan. 14iThe Jingokeiun era 1{Dec. 16{All provinces | K2 Shoku-Nihongi A B
132iHail 768: Apr. 9iThe Jingokeiun era 2iMar. 14{Yamato 35 Shoku—Nihongi A
133:Drought 768 Jun. The Jingokeiun era 2{May Kinki district |2 Shoku-Nihongi B
134iFlood 769: Sep. 17iThe Jingokeiun era 3iAug. 9{Owari KK Shoku—Nihongi A B
135:Storm 770:Feb. 25:The Hoki era 1iJan. 21{Kyushu district | A&, Shoku-Nihongi A B
136 Storm 7708 Jul. 9iThe Hoki era 1{dun. 8iShima KA Shoku—Nihongi A B
137iLong rain 770:Jul. 15iThe Hoki era 1{Jun. 14{Mino SRR Shoku-Nihongi A C
138iFlood 770 Aug. 271 The Hoki era 1{Jul. 28|Dewa Kk Shoku-Nihongi, A
Dai-nihonshi
139iFlood 770; Autumn The Hoki era 1{Autumn Izumo K Shoku-Nihongi B
140iThunder storm 771:Feb. The Hoki era 2iJan. Yamato %S Kofukuji ryakunendaiki A
141:Drought 771:Aug. The Hoki era 2{Jun. Unknown 2 Shoku—Nihongi B
142iStorm 771:Nov. 7iThe Hoki era 2|Sep. 22|lse AE.H#K Dajjingu_shozojiki A
143iThunder storm 772;May 15iThe Hoki era 3iApr. 5{Yamato = Shoku—Nihongi A
144:iDrought 772:Jul. The Hoki era 3iJdun. Unknown g2 Shoku-Nihongi B
145]Storm 772} Sep. 11{The Hoki era 3|Aug. g| Yamato. KEH Shoku-Nihongi A B
Kawachi
Omi, . .
146 Storm 773} Apr. 5{The Hoki era 4{Mar. 5/Hida, KA Shoku-Nihongi, A B
Dai-nihonshi
Dewa
147iStorm 773:Apr. 17iThe Hoki era 4iMar. 17iSuruga KE Shoku-Nihongi B
148:Drought 773:May and Jun. The Hoki era 4{Apr. and May Unknown 2 Shoku—Nihongi B
149iDrought 774:Jul. The Hoki era 5idun. Unknown g2 Shoku-Nihongi B
150iHail 775 Aug. 231 The Hoki era 6/Jul. 19| Yamato BE Shoku-Nihongi, A B
Nihon kiryaku
151i{Storm 775iFrom Sep. to Nov. The Hoki era 6{From Aug. to Oct. All provinces | K&, Shoku-Nihongi B
Ise,
152{Storm 775:Sep. 25iThe Hoki era 6{Aug. 22{Owari, KEM Shoku-Nihongi A
Mino
153:Storm 775/ Dec. 8{The Hoki era 6/Nov. 7|Huea. KA Shoku-Nihongi A
Satsuma
154:Drought 776 Jul. The Hoki era 7{Jun. Unknown 2 Shoku-Nihongi B
155iThunder storm 776:Aug. 11{The Hoki era 7iJul. 19{Yamato EE Shoku—Nihongi A
156 Storm 776} Sep. 4iThe Hoki era 7iAug. 13{Yamato KE Shoku—Nihongi A
157iStorm 776:0ct. 19:The Hoki era 7ileap Aug. 28i1ki island KA Shoku—Nihongi A B
158:Hail 777 May 20i{The Hoki era 81Apr. 5{Yamato #E Shoku=Nihongi A
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Appendix 1. Chronological table of climatic disaster in Japan from 601 to 1200.

NO. | Kind of di The Gregorian calendar The old calendar Area DeSC|.lptI0n =t Historical record Source 1 | Source 2 | Source 3 { Source 4
AD. Month Day {The name of Japanese era{ Year Month Day in Japanese
159: Thunder storm 777:May 28:The Hoki era 8iApr. 13iYamato Shoku-Nihongi A
160iLong rain 777iFrom Jun. to Sep. The Hoki era 8{From May to Aug. Yamato X Shoku—Nihongi C B
161 Thunder storm 777:Aug. 25iThe Hoki era 8iJul. 14 {Tajima kokubun EE Shoku—Nihongi A
162;Storm 777 Aug. The Hoki era 8{Jul. —iTosa KA Shoku—Nihongi A B
163:Drought 777} Winter The Hoki era 8|Winter Yamato ESs| Shoku-Nihongi, A c B
Kofukuji ryakunendaiki
164iFlood 778: Sep. The Hoki era 9iAug. Kii KIK Kumanoshi A
165iStorm 779iMay 13iThe Hoki era 10{Apr. 19{Yamato ZAM Shoku—Nihongi A B
166]Flood 779 Aug. 19{The Hoki era 10{Jun. 29{Imba £W Shoku-Nihongi, A B
Nihon kiryaku
167]Flood 779} Sep. 2{The Hoki era 10{Jul. 14|Suruga KFEHK Shoku-Nihongi, A B
Nihon kiryaku
168:Thunder storm 780:Feb. 28iThe Hoki era 11idan. 14iYamato EEH Shoku-Nihongi A B
169:Drought 781iAug. 3iThe Ten—o era 1{Jul. 5| Yamato X2 Shoku-Nihongi A C
170:Thunder storm 782iAug. 20iThe Enryaku era 1{Jul. 3{Yamato KEM Shoku—Nihongi A B
171iFlood 784:Sep. 27iThe Enryaku era 3iSep. 5{Yamato KK Shoku—-Nihongi A B
172iStorm 785:From Aug. to Sep. The Enryaku era 4iJul. and Aug. Totomi KR Shoku—Nihongi A B
173iFlood 785:0ct. 21iThe Enryaku era 41Sep. 10{Kawachi Bk Shoku-Nihongi A B
174:Storm 785 Oct. The Enryaku era 4{Sep. Ise itk Daijingu shozojiki A
175iDrought 788:May The Enryaku era 7iApr. Kinki district 2 Shoku-Nihongi A C B
176:Thunder storm 788:Nov. 8iThe Enryaku era 7i{0Oct. 2{Yamashiro AEM Shoku-Nihongi A B
177:iDrought 790:Fro Jul. to Dec. The Enryaku era 9{From May to Nov. Kinki district 225 Shoku-Nihongi A C B
178:Drought 791iFrom Jun. The Enryaku era 10{From May All provinces {2 Shoku—Nihongi C B
179iThunder storm 792: Jul. 19:The Enryaku era 11{Jun. 22{Yamashiro KEM Nihon kiryaku A
180iFlood 792:Sep. 3iThe Enryaku era 11{Aug. 9! Yamashiro KK Nihon kiryaku A
181iHeavy snow 792:Dec. 16iThe Enryaku era 11{Nov. 24 Yamashiro o Ruijukokushi A
182iHeavy snow 793:Dec. 23:The Enryaku era 12{Nov. 12} Yamashiro RE Ruijukokushi A
183iThunder storm 794:Aug. 13iThe Enryaku era 131Jul. 10{Yamashiro EEHT Nihon kiryaku A
184iHeavy snow 795:Feb. 11:The Enryaku era 14{Jan. 13{Kyoto RE Ruijukokushi A
185iStorm 795 Sep. 2iThe Enryaku era 141{leap Jul. 11{Yamashiro KR Nihon kiryaku A
186:Hail 796:May 30:{The Enryaku era 15{Apr. 15iKyoto #E Nihon kiryaku A
187iFlood 796 Jun. 25iThe Enryaku era 15{May 12{Yamashiro Rt 7K Nihon kiryaku A
188iFlood 796 Sep. 15-17iThe Enryaku era 15{Aug. 6—8iKinki district | fFrI/Ki8 Nihonkoki A C B
189iStorm 797 Sep. 13iThe Enryaku era 16{Aug. 14{Kyoto KA Ruijukokushi A
190iLong rain 797:Jul. and Aug. The Enryaku era 16iJun. and Jul. Unknown Sl Nihon tsushi B
191iHeavy snow 798: Jan. 9iThe Enryaku era 16{Dec. 14{Kyoto AE Ruijukokushi A
192:Drought 798} Jul. 17-25{The Enryaku era 17|From 25th Leap May to 4th Jun. |All provinces |5 Nihon kiryaku, c B
Ruijukokushi
193]Storm 798iSep. 27{The Enryaku era 17|Aug. 9{Kyoto KA Nihon kiryaku, A B
Ruijukokushi
194 :Thunder storm 799:Apr. 14iThe Enryaku era 18iMar. 1{Kyoto EE Nihonkoki A
195iFlood 799 May 221{The Enryaku era 18{Apr. 9|Kinki district | 7Ki8 F/ Nihonkoki A C
196Drought 799:Aug. The Enryaku era 18iJul. Bichu 2% Nihonkoki B
197:Storm 799:Oct. 14iThe Enryaku era 181Sep. 7{Kyoto RE Nihonkoki A
198:Flood 799:Dec. The Enryaku era 18{Nov. Awaii B (BB HK? Nihon tsushi B
199iHail 800} May 24{The Enryaku era 19{Apr. 23{Izumi BE Nihon kiryaku A
200:Long rain 803:Jul. The Enryaku era 22{Jun. Unknown Folss) Nihon tsushi B
201:Drought 804;Apr. The Enryaku era 23{Feb. Yamato 2% Nihonkoki B
202:Long rain 804:May 3iThe Enryaku era 23 {Mar. 16{Kyoto Folss) Nihonkoki A C B
203;Storm 804 Sep. 21{The Enryaku era 23]Aug. 10}All provinces | REM Nihonkoki A B
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204iFlood 804 The Enryaku era 23 Settsu KE Nihonkoki A
205:Drought 805 The Enryaku era 24 Kinki district |#T’E Nihon tsushi B
206:Flood 806 Sep. 23:The Daido era 1{Aug. 41 All provinces KE Nihonkoki A C B
207:Drought 806:Dec. 23{The Daido era 1{Nov. 6!Kyushu district | 2k Ruijukokushi C
208:Flood 807:Feb. 27:The Daido era 2{Jan. 12iTango KE Nihon tsushi B
209:Hail 807:Jun. 14:The Daido era 2 {May 1{Kyoto BE Nihon kiryaku A
210:Hail 807:Jul. 27{The Daido era 2iJun. 15{Kyoto BE Nihon kiryaku A
211:iDrought 808;Jun. 22{The Daido era 3{May 21{Unknown =X Nihonkoki C B
212:Heavy snow 808:Dec. 31iThe Daido era 3iDec. 7iKyoto 9 Nihonkoki A
213iLong rain 809 Jul. The Daido era 4{May Kyoto SRR Nihon kiryaku A C B
214:Drought 809 From Aug. to Sep. The Daido era 4i{Jun. and Jul. Kyoto KEFH Nihon kiryaku A C B
215iStorm 809; Sep. 6iThe Daido era 4iJul. 19/ Kyoto RE Nihon kiryaku A B
216:Storm 809: Sep. 21:The Daido era 4iAug. 5{Kyoto KA Nihon kiryaku A B
217:iStorm 809: Oct. 12iThe Daido era 4{Aug. 26|Ise TR K Ujiyamadashishi A
218:Storm 809 Oct. 21:The Daido era 4iSep. 5{Kyoto 35N Nihon kiryaku A B
219iLong rain 810iJun. The Konin era 1{May Unknown bS] Nihon tsushi B
220:Storm 811:Oct. 6iThe Konin era 2iSep. 12{Kyoto KR Nihonkoki A B
221 Hail 812:May 16 The Konin era 3{Mar. 28{Kyoto &5 Nihonkoki A
222:Drought 812iJul. and Aug. The Konin era 3iJun. and Jul. Unknown 2 Nihonkoki C B
223{Flood 813} Jul. 7iThe Konin era 4{Jun. 2 mm" KK Nihon tsushi B
224:Drought 814 Aug. 18iThe Konin era 5idul. 25|Kinki district [ 2% Nihonkoki C B
225iHeavy snow 814iNov. 23:The Konin era 5{0ct. 4{Kyoto RE Nihonkoki A
226iHeavy snow 815iJan. 19iThe Konin era 5iDec. 2iKyoto = Nihonkoki A
227:Flood 815:Jul. 29iThe Konin era 6iJun. 16{Kinki district [7/KE Nihonkoki A C B
228:iThunder storm 815iAug. 6:The Konin era 6{Jun. 24{Yamashiro KERE Nihonkoki A
229iLong rain 815iFrom Jun. to Oct. The Konin era 6iFrom May to Sep. All provinces | &’ Nihonkoki C B
230:Storm 816 Sep. 15:The Konin era 7i{Aug. 16{Kinki district | K&, Nihon kiryaku A
231:Drought 816 The Konin era 7 Kyoto b Konendairyakuki A C
232iDrought 817iAug. The Konin era 8{Jun All provinces |2/ N!hon klryak.u, [¢] B
Nihon tsushi
233iHeavy snow 818iJan. 9iThe Konin era 8{Nov. 25{Kyoto RE Nihon kiryaku A
234iHeavy snow 818iJan. 27iThe Konin era 8iDec. 14{Kyoto KE Nihon kiryaku A
235iDrought 818:May The Konin era 9{Apr. Kyoto BEKAW Nihon kiryaku A C B
236 iwhirlwind 819iAug. 18iThe Konin era 104 Jul. 20{Kyoto KEM Nihon kiryaku A B
237:Drought 819{From Jun. to Aug. The Konin era 10{From May to Jul. All provinces | K8 Nihon kiryaku A C B
238:lLong rain 819 Sep. The Konin era 10{Aug. Unknown Bl Nihon tsushi B
239:Drought 820{From Jul. to Sep. The Konin era 11{From May to Jul. All provinces {2 Nihon kiryaku A C B
240iLong rain 821:Jul. The Konin era 12{Jun. Unknown HESR Nihon tsushi B
241 Drought 822 Jul. 30{The Konin era 13Jul. 5/Kyoto xe Nihon kiryaku, A c
Dai-nihonshi
242iLong rain 823iJun. The Konin era 14|May All provinces | 2E I EM Nihon tsushi B
243iHeavy snow 824:Jan. 14i{The Konin era 14{Dec. 6i{Kyoto RE RHUUkOBUShI' A
Nihon kiryaku
Ichidaiyoki,
Kojidan,
244:Drought 824;Mar. and Apr. The Tencho era 1{Feb. and Mar. All provinces | K£ Ranshosho, A [¢]
Genkoshakusho,
Tojichojabunin,
Dai-nihonshi
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245{Thunder storm 825} Jun. 25{The Tencho era 2{Jun. 2{Kyoto = Nihon kiryaku, A B
Nihon tsushi
246:Flood 826 Oct. 6iThe Tencho era 3iAug. 27{Kyoto KE Nihon tsushi B
247:Drought 827:Jun. The Tencho era 4{May Unknown sl Nihon tsushi B
248iStorm 827:Sep. 19iThe Tencho era 4]Aug. 21{Kyoto KE Nihon kiryaku A
249:Flood 828:Jul. and Aug. The Tencho era 5{May and Jun. Kyoto KK N!hon klryak.u, A B
Nihon tsushi
250: Thunder storm 828iAug. 11:The Tencho era 5{Jun 23{Kyoto REM Nihon kiryaku A
251{Drought 829:Mar. The Tencho era 6iFeb. Unknown £ Nihon tsushi B
252iLong rain 829 Sep. The Tencho era 6iAug. Unknown BRAER Nihon tsushi B
253 Drought 830} Jul. 29} The Tencho era 7\Jul. 2|Nagato 248 Ruijukokushi, A c B
Nihon tsushi
254:Thunder storm 830:Aug. 12iThe Tencho era 7idul. 16{Kyoto EE Nihon kiryaku A
255iStorm 831iSep. The Tencho era 8{Aug. Unknown JENEEbY Nihon tsushi B
256 Drought 832} Jun. The Tencho era 9|May Kinki district |2 Nihon kiryaku, c
Ruijukokushi
Kawachi Nihon kiryaku,
257iStorm 832iSep. 21{The Tencho era 9iAug. 20 ! KREF K Konendai shiki, A B
Settsu ¥ .
Nihon tsushi
258iLong rain 833iSep. The Tencho era 10ileap Jul. Unknown HEMR Shoku-Nihonkoki B
259:Drought 834iJul. and Aug. The Jowa era 1{Jun. and Jul. All provinces | 28k Shoku-Nihonkoki C
260iFlood 834 Aug. 24iThe Jowa era 11dul. 12{Kyoto Mk Shoku-Nihonkoki A B
261iStorm 834 Oct. 1iThe Jowa era 1{Aug. 21iKyoto REM Shoku-Nihonkoki A B
262:Drought 836iJan. 15iThe Jowa era 2iDec. 20iNoto 2E Shoku-Nihonkoki A [¢] B
263{Storm 836iJun. 9{The Jowa era 3{May 18{Kyoto KEM ShOku_.’\hho.nKOkl’ A B
Kobeshi-shi
264 iwhirlwind 836:Jul. 5i{The Jowa era 3ileap May 14i{Kyoto B, Shoku-Nihonkoki A
265:Drought 836 Aug. The Jowa era 3iJdun. Noto 2 Shoku—Nihonkoki C
266iThunder storm 836 Sep. 9i{The Jowa era 3iJul. 21{Kyoto RKERESE Shoku—Nlhonkok|, A
Nihon kiryaku
267:Storm 836:Oct. 7:The Jowa era 3iAug. 19} Settsu REF K Nishinarigun—shi A
268:Thunder storm 837iJan. 19iThe Jowa era 3iDec. 6 Settsu %8 Shoku-Nihonkoki A
269:Flood 837:Apr. The Jowa era 4{Mar. Owari BoK Shoku-Nihonkoki B
270:Storm 838iJan. 14:The Jowa era 4iDec. 11{Kyoto PN Shoku—Nihonkoki A B
271:Thunder storm 838 Sep. 10iThe Jowa era 5iAug. 14{Kyoto EE Shoku-Nihonkoki A
272iStorm 838 Sep. 16{The Jowa era 5{Aug. 20{Kyoto RERM Shoku-Nihonkoki A
273:Drought 839:Jun. 10{The Jowa era 6iApr. 21iUnknown 2 Shoku—Nihonkoki C B
274{Thunder storm 839:Oct. 14{The Jowa era 6{Aug. 29{Dewa EFE+erR ShOkLerhm?kOkl’ A
Wakansansaizue
275 Drought 840{From May to Jul. The Jowa era 7{From Apr. to Jun. All provinces | 28k Shoku-Nihonkoki C B
276 :Drought 841:May and Jun. The Jowa era 8iApr. and May Unknown 2 Shoku—Nihonkoki C
277:Thunder storm 841iAug. 9iThe Jowa era 8idul. 15{Kyoto EERE Shoku—Nihonkoki A
278:Flood 841:Sep. 22iThe Jowa era 8iAug. 30;{Kyoto KK Shoku—Nihonkoki A B
279:Drought 842{Jul. and Aug. The Jowa era 9i{Jun. and Jul. Unknown 2 Shoku—Nihonkoki C B
280iHeavy snow 844:Jan. 27i{The Jowa era 11i{Jan. 1{Kyoto = Shoku—Nihonkoki A
281iHeavy snow 845 Feb. 14iThe Jowa era 12{Jan. 1{Kyoto RE Shoku—-Nihonkoki A
282:Drought 845:May The Jowa era 12{Apr. Unknown =X Shoku—Nihonkoki B
283} Storm 845 Oct, 29| The Jowa era 12|Sep. 21|Kyoto KEF Nihon kiryaku, A B
Shoku—Nihongi
284:Heavy snow 847:Jan. 25{The Jowa era 14{Jan. 1{Kyoto XE Shoku=Nihonkoki A
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285iLong rain 847:Jul. The Jowa era 14iMay Kyoto Shoku-Nihonkoki B
286 Storm 847:Jul. 22{The Jowa era 14{Jun. 3{Kyoto Shoku—Nihonkoki A B
287:Flood 848iFrom Jul. to Sep. The Kasyo era 1{From Jun. to Aug. Unknown Shoku—Nihonkoki B
288:whirlwind 848 Aug. 13:The Kasyo era 1{Jul. 7{Kyoto Shoku—Nihonkoki A
289iThunder storm 848:Sep. 4iThe Kasyo era 1idul. 29|Kyoto EENL+T—F Shoku—-Nihonkoki A
290:Flood 848 Sep. 9iThe Kasyo era 1{Aug. 5{Kyoto ALK Shoku—Nihonkoki A
291:Frost 849:May 9iThe Kasyo era 2iApr. 10{Kyoto B R Shoku—Nihonkoki A
292iLong rain 849:Jun. 28{The Kasyo era 2{Jun. 1{Kinki district | 5.8 6% Shoku—Nihonkoki A C
293:Thunder storm 850 May 16:The Kasyo era 3iMar. 27iKyoto KEM Montokujitsuroku A
294iStorm 850 Jun. 19iThe Kasyo era 3{May 2{Kyoto RE Montokujitsuroku A
295:Flood 850:Jun. 28iThe Kasyo era 3iMay 11{Kyoto K Nihon kiryaku A
296 {Hail 850 Jul. 13 The Kasyo era 3i{May 26{Kyoto s Montokujitsuroku A
297:Thunder storm 850:Jul. 19iThe Kasyo era 3idun. 3iKyoto EE Montokujitsuroku A
298:Flood 850 Sep. 7{The Kasyo era 3idul. 24 Kyoto REHK Montokujitsuroku A B
299:Flood 851iJun, 14iThe Ninju era 1{May 8iKyoto 7K Montokujitsuroku A B
300:Flood 851idJul. 9iThe Ninju era 1{Jun. 3{Kyoto Mk Montokujitsuroku A B
301:Storm 851:Sep. 5iThe Ninju era 1{Aug. 3ilse KRV K Daijingu shozojiki A
302iFlood 851:Sep. 12:The Ninju era 1{Aug. 10/ Kyoto Nihon kiryaku A
303:Storm 852iAug. 21iThe Ninju era 2iJul. 28iKyoto Montokujitsuroku A
304:Storm 852:Oct. 2iThe Ninju era 2ileap Aug. 12{Kyoto Montokujitsuroku A
305i{Storm 853} Oct. 8iThe Ninju era 3iAug. 28ilse Daijingu ,ShOZOJIkI' A
Kanchuki
306iStorm 853 Oct. 10iThe Ninju era 3iSep. 1i{Kyoto Montokujitsuroku A B
307:iFlood 854 Mar. The Saiko era 1{Feb. Unknown Sk Montokujitsuroku B
308iFrost 854 Apr. The Saiko era 1{Mar. Kyoto B Montokujitsuroku A
309}Storm 854 Aug. 28|The Saiko era 1{oul. 27|Kvote. KEFHK Montokujitsuroku, A B
Mino Gifuken suigai_yoroku
310:iStorm 855 Apr. 11:The Saiko era 2{Mar. 17iKyoto KEF Montokujitsuroku A
311iFlood 855iJun. 7{The Saiko era 2ileap Apr. 15{Kyoto KK Montokujitsuroku A
312iFrost 855 May The Saiko era 21{Apr. Kyoto B 58 Montokujitsuroku A
313iThunder storm 855iJul. 27:The Saiko era 2{Jun. 6{Kyoto EE Montokujitsuroku A
314iHail 856 Apr. 15 The Saiko era 3iMar. 3{Kyoto i35 Montokujitsuroku A B
315:iFlood 856;Jul. 7{The Saiko era 3iMay 28iKyoto K Montokujitsuroku A
316 iDrought 856;Aug. The Saiko era 3{Jul Ecchu, P Montokujitsuroku A C
Wakasa
317iHeavy snow 857iJan. 7iThe Saiko era 3iDec. 4iKyoto AE Montokujitsuroku A
318iThunder storm 857iJun. 19iThe Tenan era 1iMay 20{Kyoto ER Montokujitsuroku D C
319iFlood 857iJun. 28iThe Tenan era 1{May 29{Kyoto TR K Montokujitsuroku A C B
320:Drought 857:Sep. 23iThe Tenan era 1{Aug. 28Kyoto 2% Montokujitsuroku A C B
321i{Storm 858 Feb. 19iThe Tenan era 2{Jan 28{Kyoto REM Montokujitsuroku A B
322:Heavy snow 858:Mar. 4iThe Tenan era 2iFeb. 11{Kyoto o Montokujitsuroku A
323 {Hail 858{ Apr. 4:The Tenan era 2ileap Feb. 13{Kyoto BE Montokujitsuroku A
324:Thunder storm 858:May 26iThe Tenan era 2iApr. 6{Kyoto ERKRE Montokujitsuroku A
325iStorm 858 Jun. 19iThe Tenan era 2 {May 1{Kyushu district | XE./ Montokujitsuroku A B
326:Flood 858:Jul. 10iThe Tenan era 2 {May 22Kyoto KK Montokujitsuroku A C B
327 Thunder storm 858iJul. 24:The Tenan era 2{Jun. 71{lzumi EE Montokujitsuroku A
328:iStorm 858 Aug. 7:The Tenan era 2{Jun 21{Kyoto KA Montokujitsuroku A
329:Drought 858iAug. 28{The Tenan era 2iJul. 12{Unknown 2 Montokujitsuroku C
330iThunder storm 859{May 10{The Jogan era 1{Apr. 1i{Kyoto %E N!hon slandaultsuroku, A
Nihon kiryaku
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331:iThunder storm 859iJun. 25iThe Jogan era 1{May 17i{Kyoto FERE Nihon sandai jitsuroku A
332iFlood 859:Jul. 8{The Jogan era 1{Jdun. 1{Kyoto Rtk Nihon sandai jitsuroku A B
333:iThunder storm 859iJul. 29iThe Jogan era 1idun. 22iKyoto Nihon sandai jitsuroku A B
334 Thunder storm 859iAug. 24{The Jogan era 1{Jul. 19{Kyoto Nihon sandai jitsuroku A
335iStorm 859:Sep. 16{The Jogan era 1{Aug. 12{Kyoto Nihon sandai jitsuroku A B
336:Storm 859i0ct. 12iThe Jogan era 1{Sep. 9{Kyoto Nihon sandai jitsuroku A B
337iHeavy snow 859:Dec. 24iThe Jogan era 1{Nov. 23{Kyoto Ruijukokushi A
338:Long rain 860:Mar. The Jogan era 2iFeb. Unknown SRAREAZ Nihon sandai jitsuroku B
339iFrost 860:May 4iThe Jogan era 21Apr. 6{Kyoto el Nihon sandai jitsuroku B
340:whirlwind 860iMay 9iThe Jogan era 2{Apr. 11iKyoto ok Nihon sandai jitsuroku A
341iThunder storm 860:Jun. 1iThe Jogan era 2{May 5iKyoto FERE Nihon sandai jitsuroku A
342 Thunder storm 860:Jun. 14iThe Jogan era 2{May 18/ Kyoto EERE Nihon sandai jitsuroku A
343iFlood 860:Jun. 29iThe Jogan era 2iJun. 3iKyoto KK Nihon sandai jitsuroku A
344:Storm 860iAug. 15iThe Jogan era 2{Jul. 21}Kyoto KEM Nihon sandai jitsuroku A
345iFlood 860:Sep. 22iThe Jogan era 2iAug. 30i{Kyoto Kk Nihon sandai jitsuroku A
346 Storm 860:0ct. 6The Jogan era 2|Sep. 14 Kinki district | KR #K 58 Nihon sandai jitsuroku A
347;Storm 861:Jan. 6iThe Jogan era 2iNov. 17{Kyoto KJE Nihon kiryaku A
348iFrost 861:iMay The Jogan era 3{Mar. Izumo e Nihon sandai jitsuroku B
349:Drought 861:Jun The Jogan era 3iMay Unknown 2 Nihon sandai jitsuroku B
350iStorm 861iAug. 24iThe Jogan era 3idul. 11{Kyoto Nihon sandai jitsuroku A B
351 iHail 862iApr. 25{The Jogan era 4iMar. 19{Kyoto Nihon sandai jitsuroku A
352iFlood 862iMay 8iThe Jogan era 4{Apr. 2{Kyoto Nihon sandai jitsuroku A B
353: Thunder storm 862idul. 1iThe Jogan era 4iMay 27iKyoto Nihon sandai jitsuroku C
354iLong rain 862:Jul. 22iThe Jogan era 4i{Jun 18{Kyoto Nihon sandai jitsuroku A C
355:Drought 862iAug. 5:The Jogan era 4iJul 2{Hitachi 2% Nihon sandai jitsuroku B
356iDrought 862iO0ct. The Jogan era 4{Sep. Kyoto 2 Kcvmendalryal'ﬂv{kl, A C B
Nihon sandai jitsuroku
357iThunder storm 863iJan. 23 The Jogan era 4{Dec 26{Unknown ER Nihon sandai jitsuroku B
358:Storm 863 {Mar. 11iThe Jogan era 5iFeb. 14}Kyoto KE Nihon sandai jitsuroku A B
359iLong rain 863iFrom May to Jul. The Jogan era 5{From Apr. to Jun. Kyoto i) Nihon sandai jitsuroku A C B
360:Storm 863 iMay 6:The Jogan era 5{Apr. 11;Kyoto KE Nihon sandai jitsuroku A
361iFrost 863iJun. 1i{The Jogan era 5{May 7iKyoto ey Nihon sandai jitsuroku B
362:Storm 863iSep. 11:The Jogan era 5{dul. 21iKyoto KE Nihon sandai jitsuroku A B
363iThunder storm 863iDec. The Jogan era 5{0ct. Unknown KEEH Nihon sandai jitsuroku B
364:Heavy snow 864iFeb. 15iThe Jogan era 6iJan. 1iKyoto XE Nihon sandai jitsuroku A
365iLong rain 864:Jul. 6iThe Jogan era 6{May 25{Kyoto BEER Nihon sandai jitsuroku A C B
367iFrost 865iMay 5iThe Jogan era 7iApr. 3iKyoto TEMmE Nihon sandai jitsuroku B A
366 Thunder storm 865iMay 19iThe Jogan era 7{Apr. 17{Unknown ERHA Nihon sandai jitsuroku B
368 Thunder storm 865:Jun. 3iThe Jogan era 7iMay 2{Unknown = Nihon sandai jitsuroku B
369 Thunder storm 865:Jun. 30{The Jogan era 7{May 29{Unknown EREN Nihon sandai jitsuroku B
370:Storm 865iJul. 16iThe Jogan era 7idun. 16 Kyoto KET Nihon sandai jitsuroku A
371iStorm 865i{Aug. 16iThe Jogan era 7{Jul. 17{Kyoto KERM Nihon sandai jitsuroku A B
372:Flood 865:Aug. 30iThe Jogan era 7iAug. 2{Kyoto K Nihon sandai jitsuroku A B
373:iDrought 865:Sep. The Jogan era 7{Aug. Bingo 2% Nihon sandai jitsuroku B
374iDrought 865 The Jogan era 7 Musashi 2 Nihon sandai jitsuroku B
375iFrost 865 The Jogan era 7 Musashi 7 Nihon sandai jitsuroku B
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376:iLong rain 866:iJun. and Jul. The Jogan era 8{Apr. and May Kyoto Bl N!hon s.andanJltsuroku, A B
Nihon kiryaku
377:Drought 866;From Jul. to Sep. The Jogan era 8{From May to Jul. All provinces | 24& #1188 Nihon sandai jitsuroku A B
378iStorm 866 Oct. 9iThe Jogan era 8{Aug. 23{Kyoto =EEW Nihon sandai jitsuroku B
379{Storm 866 The Jogan era 8 2x:rl, RR e Nihon sandai jitsuroku B
380iFlood 867:Jun. 13iThe Jogan era 9iMay 4iKyoto KK Nihon sandai jitsuroku A C B
381iLong rain 867iMay and Jun. The Jogan era 9{Apr. and May Kyoto pudss Nihon sandai jitsuroku C B
382iStorm 867:Oct. 19iThe Jogan era 9iSep. 14iKyoto KEF Nihon sandai jitsuroku A B
383iLong rain 868{Jun. The Jogan era 10{May Kyoto Nihon kiryaku A C B
384:lLong rain 868 Sep. The Jogan era 10{Aug. Kyoto Nihon kiryaku A C
385iStorm 868 Oct. 7iThe Jogan era 10{Sep. 14{Unknown Nihon sandai jitsuroku B
386:Long rain 869:Apr. The Jogan era 11{Feb. Kyoto Nihon sandai jitsuroku A C B
387 Thunder storm 869iAug. 28 The Jogan era 11{Jul. 13 Kyoto EE Nihon sandai jitsuroku A
388:Storm 869:iAug. 29iThe Jogan era 11{dul. 14iHigo KERSH Nihon sandai jitsuroku A B
389;Storm 869} Oct. 9{The Jogan era 11 Aug. 26{Kyoto KA Nihon sandai jitsuroku, A B
Nihon kiryaku
Yamashiro,
390:Drought 869iFrom Aug. to Jan. The Jogan era 11{From Jun. to December Aki, 2k Nihon sandai jitsuroku A C B
Kawachi
391iLong rain 870:Jun. and Jul. The Jogan era 12{May and Jun. Kyoto Nihon sandai jitsuroku A C B
392:Drought 870 The Jogan era 12 Kawachi Nihon sandai jitsuroku C
393 iwhirlwind 871iJan. 29iThe Jogan era 13{Jan. 1i{Kyoto Nihon sandai jitsuroku A
394iHeavy snow 871iFeb. 21iThe Jogan era 13iJan. 24 {Kyoto Nihon sandai jitsuroku A
395iLong rain 871 Apr. The Jogan era 13{Mar. Kyoto Nihon kiryaku A C B
396 :Drought 871iJun. and Jul. The Jogan era 13{May and Jun, All provinces Nihon sandai jitsuroku C B
397:iThunder storm 871 Sep. 3iThe Jogan era 13{Aug. 11iKyoto Nihon sandai jitsuroku A B
398:iThunder storm 871:Sep. 28:The Jogan era 13ileap Aug. 7{Kyoto Nihon sandai jitsuroku A C
399:Flood 871:0ct. 2iThe Jogan era 13ileap Aug. 11{Kyoto Nihon sandai jitsuroku A C
400iHeavy snow 872iFeb. 4iThe Jogan era 13{Dec. 18{Kyoto Nihon sandai jitsuroku A
401iStorm 872:Apr. 25iThe Jogan era 14iMar. 10{Kyoto Nihon sandai jitsuroku A
402} Storm 872{Sep. 14{The Jogan era 14|Aug. 4Kyoto Nihon kiryaku, A B
Nihon sandai jitsuroku
Yamato, = . -
403 iDrought 872;Aug. The Jogan era 14{Jul. Imba g Nihon sandai jitsuroku D [¢] B
404 iwhirlwind 873iFeb. 6:The Jogan era 15{Jan. 1i{Kyoto BEFE Nihon sandai jitsuroku A
405:Thunder storm 873iMay 31:The Jogan era 15{Apr. 27iKyoto FERE Nihon sandai jitsuroku A B
406 Thunder storm 873iJun. 5iThe Jogan era 15{May 3|Kyoto FERE Nihon sandai jitsuroku A B
407iStorm 873iSep. 12{The Jogan era 15/Aug. 13Ise KEF#K Daljingu shozojiki, A
Nihon saiishi
408:Thunder storm 874:Mar. 29:The Jogan era 16{Mar. 4iKyushu district | FHIE Nihon sandai jitsuroku A
409iLong rain 874iJul. The Jogan era 16{May Kyoto BRER N!hon klryak}le A [¢] B
Nihon sandai jitsuroku
410:Thunder storm 874 Aug. 3{The Jogan era 16{Jun. 14{Kyoto EE Nihon sandai jitsuroku A
411:iLong rain 874:Oct. The Jogan era 16{Aug. Unknown sk Nihon sandai jitsuroku B
412]Storm 874! Oct. 12iThe Jogan era 16}Aug. 24|Kyoto KEF 7K Nihon sandai jitsuroku, A B
Dai—nihonshi
413iHeavy snow 875iFeb. 2{The Jogan era 16{Dec. 19iKyoto XE Nihon sandai jitsuroku A
414:Thunder storm 875:May 25i{The Jogan era 17{Apr. 13{Unknown EW Nihon sandai jitsuroku B
415 875iMay 30iThe Jogan era 17{Apr. 18{Unknown EW Nihon sandai jitsuroku B
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416iDrought 875! Jul. and Aug. The Jogan era 171Jun. and Jul. Kyoto P} Ezz:&‘:a'wak”k" A c B
Nihon sandai jitsuroku,
417;Thunder storm 875iAug. 18:The Jogan era 17{Jul. 10{Kyoto KEM Nihon kiryaku, A B
Nihon sandai jitsuroku
418 Thunder storm 875iAug. 20 The Jogan era 17{Jul. 12{Unknown § Nihon sandai jitsuroku B
419:Long rain 875:Sep. 3{The Jogan era 17{Jul. 26{Kyoto WE Nihon sandai jitsuroku C B
420iLong rain 876 Apr. 23{The Jogan era 18{Mar. 21{Kyoto AR S Nihon sandai jitsuroku A C B
421 :whirlwind 876:Jun. 11iThe Jogan era 18{May 12{Kyoto Nihon sandai jitsuroku A
422ilong rain 876iJun. and Jul. The Jogan era 18{May and Jun. Kyoto REREE Nihon sandai jitsuroku A C B
423:Hail 876:Jul. 16iThe Jogan era 18iJun. 18{Kyoto B®RE Nihon sandai jitsuroku A
424 Drought 876iAug. 20 The Jogan era 18{Jul. 23{Tango 2 X% Nihon sandai jitsuroku C B
Nihon sandai jitsuroku,
425:Thunder storm 876:iDec. 29{The Jogan era 18{Dec. 6{Kyoto TERE Nihon kiryaku, A
Dai-nihonshi
Nihon kiryaku,
426:Drought 877iAug. The Gangyo era 1{Jdun. All provinces | K2 Hl8% Fuso ryakuki, A C B
Nihon sandai jitsuroku
427:Heavy snow 877:Dec. 21i{The Gangyo era 1{Nov. 9iKyoto RE Nihon sandai jitsuroku A
428:iFrost 878 May 18iThe Gangyo era 21Apr. 9{Kyoto B3R Nihon sandai jitsuroku A
Yamashiro, Nihon kiryaku
429iDrought 878:Jul. The Gangyo era 2{Jun. Kawachi, 2 . L A C B
Nihon sandai jitsuroku
Settsu
430iThunder storm 878:Jul. 23iThe Gangyo era 2iJun. 16{Kyoto Nihon sandai jitsuroku A
431iThunder storm 878iAug. 6iThe Gangyo era 2 Jul. 1iKyoto Nlhon,sanda,”'tsumku' A
Dai-nihonshi
432iStorm 878 Sep. 22:The Gangyo era 2{Aug. 18 Kyoto REFLHK Nihon sandai jitsuroku A B
433iFlood 878 Oct. 24iThe Gangyo era 2:Sep. 21Kyoto Mk Nihon sandai jitsuroku A C
434:{Thunder storm 878 Oct. 29:The Gangyo era 2i{Sep. 26Kii REMEERTE Nihon sandai jitsuroku A B
435iLong rain 878 Oc. The Gangyo era 2:Sep. Unknown oS Nihon sandai jitsuroku B
436iHeavy snow 879iFeb. 8{The Gangyo era 3idan. 10{Kyoto RE Nihon sandai jitsuroku A
437 Flood 879} Jul. 15{The Gangyo era 3{Jun 18]Kyoto KK Nihon kiryaku. A B
Nihon sandai jitsuroku
438:Drought 880:Jul. The Gangyo era 4i{Jun Unknown 2 Nihon sandai jitsuroku C
439:Heavy snow 881:Mar. 5-6iThe Gangyo era 5idan. 27-28{Kyoto KE Nihon sandai jitsuroku A B
440 Thunder storm 881:Jul. 11{The Gangyo era 5iJun 8{Kyoto Nihon sandai jitsuroku A
441:Long rain 881:Jul. 4-17:The Gangyo era 5idun. 1-14Kyoto Nihon sandai jitsuroku A C B
442 iHeavy snow 882{Jan. 27-28{The Gangyo era 6{Jan 1—2}Kyoto Nihon sandai jitsuroku A B
443:Long rain 882:Jun. The Gangyo era 6{May Kyoto Nihon sandai jitsuroku A C B
444 iwhirlwind 882 Dec. 13{The Gangyo era 6{O0ct. 25{Noto Nihon sandai jitsuroku A
445:Storm 883:May 11iThe Gangyo era 7:iMar. 27 Kyoto Nihon sandai jitsuroku A B
446iLong rain 883iJul. The Gangyo era 7{Jun. Kyoto N!hon klryak}le A C B
Nihon sandai jitsuroku
447Long rain 883 Oct. The Gangyo era 7{Sep. Kyoto N!hon klryaky:. A C B
Nihon sandai jitsuroku
448:Heavy snow 884iFeb. 6iThe Gangyo era 8iJan. 2{Kyoto Nihon sandai jitsuroku A
449:Thunder storm 884:Feb. 8iThe Gangyo era 8iJan 4:{Kyoto Nihon sandai jitsuroku A
450:whirlwind 884: Apr. 7iThe Gangyo era 8i{Mar. 4iKyoto Nihon sandai jitsuroku A
451:Thunder storm 884:Apr. 8iThe Gangyo era 8iMar. 5{Unknown Nihon sandai jitsuroku B
884;Apr. 18{The Gangyo era 8{Mar. 15} Jojuiji Nihon sandai jitsuroku A
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453:Frost 884:Apr. 29:The Gangyo era 8iMar. 26{Kyoto BRE Nihon sandai jitsuroku A
454:Thunder storm 884:May 7:The Gangyo era 8{Apr. 5{Kyoto EFERE Nihon sandai jitsuroku A B
455iStorm 884iMay 16{The Gangyo era 8iApr. 14{Kyoto KEM Nihon sandai jitsuroku A
456:Frost 884:May 19:The Gangyo era 8{Apr. 17{Kyoto B R Nihon sandai jitsuroku A
457:Long rain 884 Spring and summer The Gangyo era 8iSpring and summer Kyushu SE Nihon sandai jitsuroku C B
458 Thunder storm 884 Jul. 26iThe Gangyo era 8{Jun. 26{Dewa KEM Nihon sanda!Jltsuroku, A
Wakansansaizue
459 Thunder storm 884iAug. 25iThe Gangyo era 8{Jul. 27{Yamashiro Nihon sandai jitsuroku A
460:Thunder storm 884:Oct. 14iThe Gangyo era 8iSep. 18{Kyoto Nihon sandai jitsuroku A
461iStorm 885iMay 12{The Nina era 1ileap Mar. 20{Kyoto Nihon sandai jitsuroku A
462:Long rain 885:Jul. The Nina era 1{May Kyoto Nihon sandai jitsuroku A C B
463Drought 885 The Nina era 1 Hizen, 2 Nihon sandai jitsuroku c B
Satsuma
464iHeavy snow 886:Jan. 26:The Nina era 1{Dec. 14{Kyoto RE Ruijukokushi A
465: Thunder storm 886 Apr. 19iThe Nina era 2iMar. 8{Unknown KEEM Nihon sandai jitsuroku B
466 Thunder storm 8861 Apr. 24{The Nina era 2|Mar. 13{Kyoto Nihon sandai jitsuroku, A
Dai-nihonshiryo
467 Thunder storm 886 May 31iThe Nina era 21Apr. 20}{Kyoto Nihon sandai jitsuroku A
468:Flood 886:Jun. 19:The Nina era 2iMay 10{Kyoto Nihon sandai jitsuroku A
469 Thunder storm 886:Jul. 3iThe Nina era 2{May 24iAwa Nihon sandai jitsuroku A
470iLong rain 886:Jun. and Jul. The Nina era 2iMay and Jun. Kyoto Nihon sandai jitsuroku A C B
471:Storm 886 Sep. 12{The Nina era 2iAug. 7{Kyoto Nihon sandai jitsuroku A B
472:Thunder storm 886 Oct. 8iThe Nina era 2i{Sep. 4iKyoto Nihon sandai jitsuroku A
473iLong rain 887:Jun. and Jul. The Nina era 3{May and Jun. Kyoto Nihon sandai jitsuroku A C B
474{Thunder storm 887:Jul. 25:The Nina era 3idun(Jul.?) 27 Kyoto Nihon sandai jitsuroku A B
475iStorm 887} Sep. 15{The Nina era 3|Aug. 20{All provinces | KRR, #7k Nihon sandai jitsuroku, A B
Ruijusaidaikyaku
476:whirlwind 888 Mar. 9:The Nina era 4{Jan 18/ Kyoto 26 m Nihon kiryaku A
477:Storm 888iMay 1iThe Nina era 4i{Mar. 13{Unknown REMR Toboki B
478 Drought 8881 Jun. The Nina era 4{Apr. Sanuki *2 Udatenno jitsuroku, A c B
Kanke bunso
479 Flood 888} Jun. 24{The Nina era 4{May 8| Shinano Rk Nihon kiryaku, A B
Ruijusaidaikyaku
480iLong rain 888{Aug. The Nina era 41Jul Unknown LR Nlh?n kvlry.aku, (¢} B
Ruijusaidaikyaku
481:Thunder storm 889{May 17iThe Kampyo Era 1iApr. 10{Kyoto ERMEE AR Nihon kiryaku A B
482iFlood 889} Jul. and Aug. The Kampyo era 1{dun. and Jul. Kyoto TR K SHTE Udatenno jitsuroku, A c B
Nihon kiryaku
483iFlood 890;Aug. The Kampyo era 2iJul. Unknown Bk Nihon kiryaku B
484iStorm 891 Apr. 18{The Kampyo era 3{Mar. 2{Nagato RERM Nihon kiryaku A C B
485 :Drought 891:Jun. The Kampyo era 3iMay Kyoto 28 Nihon kiryaku A C B
486 Thunder storm 891iJul. 27{The Kampyo era 3{Jun. 14{lse %E Daijingu ShozoJlkl.’ . A
Isekugyochokushi zorei
487iHeavy snow 892 Jan. 23 The Kampyo era 3iDec. 16 Kyoto RKEZR Nihon kiryaku A
489:Flood 892:Jul. The Kampyo era 4iJun. Ise Kk Dai—nihonshi A
488:Drought 892 Aug. and Sep. The Kampyo era 4i{Jul. and Aug. Unknown 2k Nihon kiryaku C B
490:Heavy snow 892 The Kampyo era 4 Kyoto AXE=R Nihon kiryaku A
491iFlood 895 Aug. 7{The Kampyo era 71Jul. 9iKyoto oK Nihon kiryaku A B
492:Flood 896:Jun. 27{The Kampyo era 8{May 9{Kyoto K Nihon kiryaku A C B
493iLong rain 896} Oct. 5{The Kampyo era 8{Aug. 21}{Kyoto W Nihon kiryaku [¢] B
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494iFlood 897:iJul. and_Aug. The Kampyo era 9iJun. and Jul. Kyoto FREL K Nihon saiishi A
495:Drought 898:Jun. The Syotai era 1{May All provinces |2k Kofukuji kIUk,I' D C B
Fuso ryakuki
496 whirlwind 899:Jul. 7{The Syotai era 2{May 22 Kyoto IR, KR Nihon kiryaku A B
497:Storm 899:Jul. 30iThe Syotai era 2{Jun. 15{Kyoto KEFM Nihon kiryaku A B
498:Storm 899 Oct. 20{The Syotai era 2{Sep. 8 Kyoto KE Nihon kiryaku A B
499:Thunder storm 901 Sep. The Engi era 1{dul. Kyoto BE Zoku_honchotsugan A
500:Drought 902 Jul. The Engi era 2{Jun. Unknown 2 Nihon klryaklu, (¢} B
Fuso ryakuki
501:Long rain 902 Sep. 23-26:The Engi era 2{Aug. 14—17{Kyoto Fuso ryakuki C
502:Drought 903:Aug. The Engi era 3idul. Unknown Fuso ryakuki B
503:Long rain 903{Aug. The Engi era 3iJul. Unknown Nihon kiryaku B
504iLong rain 903: Oct. The Engi era 3iSep. Unknown Nihon kiryaku B
505:Drought 904:From Aug. to Oct. The Engi era 4{From Jun. to Aug. Unknown Nihon kiryaku C B
506iLong rain 904 Oct. 9iThe Engi era 4iAug. 23{Unknown Nihon kiryaku C
507 Drought 905{Aug. 26:The Engi era 5idul. 18{Unknown Nihon kiryaku C B
508 Thunder storm 906 May The Engi era 6{Apr. Kyoto Nihon kiryaku, A B
Zoku honchotsugan
509:Drought 906:Jun. 27iThe Engi era 6{May 28{Unknown Fuso ryakuki C B
510}Storm 906! Aug. 10{The Engi era 6/Jul. 13 gi‘i‘k" Nihon kiryaku A B
. 4 Nihon saiishi,
511{Flood 907 The Engi era 7 Kyoto oK L A B
Honchonendaiki
512iThunder storm 907 The Engi era 7 Kyoto EE Wakan gozu bassui A
513 {Drought 908;From Jul. to Sep. The Engi era 8{From Jun. to Aug. All provinces | £k Nihon klryaklu, A C B
Fuso ryakuki
514iFlood 909 Jun. 14:The Engi era 9iMay 19{Kyoto K Nihon kiryaku A C B
515iFlood 909 Jun. 30iThe Engi era 9iJun. 5{Kyoto KK Fuso ryakuki A C
516iLong rain 909:Jul. and Sep. The Engi era 9{Jun. and Aug. Kyoto oAges) F',Jso ry:akukl, C B
Nihon kiryaku
517iStorm 910 Jun. 7iThe Engi era 10{Apr. 22iKyoto KEM Nihon kiryaku A B
5181 Thunder storm 910! Jun. 281 The Engi era 10{May 14]Kyoto %E Nihon kiryaku, A
Dai-nihonshi
519:iDrought 910iFrom Jul. to Oct. The Engi era 10{From Jun. to Sep. All provinces | K8 Nihon klryaklu, A C B
Fuso ryakuki
520iStorm 910{Aug. 30 The Engi era 10{Jul. 18{Kyoto KA Nihon kiryaku A B
521iStorm 910; Sep. 12iThe Engi era 10{Aug. 1iKyoto KE Nihon kiryaku A B
522:Flood 911iJul. The Engi era 11{Jun. Kyoto Bk Nihon kiryaku A C B
523iDrought 912iFrom May to Sep. The Engi era 12{From Apr. to Jul. Unknown g Nlhon. klryak.u, C B
Teishinkoukisho
524 Thunder storm 913:Aug. 1iThe Engi era 13idun. 21{Kyoto & Teishinkoukisho A
Teishinkoukisho,
525 Storm 913} Sep. 8| The Engi era 13 Aug. 1{Kyoto PN Nihon kiryaku, A B
Fuso ryakuki,
Kakaisho
527 Drought 913} Summer The Engi era 13|Summer All provinces | 2.8 Fuso ryakuki, A c B
Nihon kosodenyomonsho
Nihon kiryaku,
526iStorm 913iDec. 12iThe Engi era 13i{Nov. 7i{Kyoto KE Fuso ryakuki, A B
Dai-nihonshi
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528Flood 914}Jul. 15 The Engi era 14{Jun. 15/Kyoto ok Nihon kiryaku, | A B
Wakan goun shisho zu
529 Drought 915/ From Jul. to Oct. The Engi era 15|From May to Sep. All provinces | 248 ;'f:;’nrﬁsl;t'u A c B
530} Hail 916} Jun. 11{The Engi era 16|May 3|Kyoto BE Nihon kiryaku, A
Zoku honchotsugan
531 Hail 916} Jun. 30{The Engi era 16|May 22{Kyoto BB 2R Nihon kiryaku, A B
Zoku honchotsugan
532} Drought 916}Jul. and Aug. The Engi era 16/Jun. and Jul. Unknown 248 g:isk‘;:ﬁk“k" c B
Seikyuki,
533}Storm 916 The Engi era 16 Kyoto KA ::q”:nh::i“:h'i A
Nihon shisaikyokinko
534iHail 917} Apr. 22{The Engi era 17 |Mar. 23{Kyoto BE E‘:_"nﬁ:‘j:;‘:: A
535:Drought 917;From Aug. to Feb. The Engi era 17{From Jul. to December All provinces | 2% 818 g:;:;lutliryaku, A D C B
536 Thunder storm 918} Aug. 8iThe Engi era 18{Jun. 24iKyoto EE ;:f_on::z::::: A
. . - Teishinkoukisho,
537iLong rain 918{Aug. and Sep. The Engi era 18{Jul. and Aug. Kyoto A Fuso ryakuki (¢} B
u uki
538Storm 918} Sep. 28] The Engi era 18]Aug. 16/Kyoto KEFHK ;‘I‘::n'ﬁ';:t'u A B
539 Drought 919}Jul. and Aug. The Engi era 19|Jun. and Jul. All provinces | £ ;;ﬁzh'::';:‘:"m D c
540 Storm 920: Spring and summer The Engi era 20{Spring_and Summer EK Nihon kiryaku B
. = Teishinkoukisho,
541:Drought 920;From Apr. to Sep. 30iThe Engi era 20{From Mar. to Jul. Kyoto £ Nihon kiryaku A C B
. . - Teishinkoukisho,
542:Long rain 920 Sep. 9-11{The Engi era 20{Aug. 20—22{Kyoto xR Fuso ryakuki
543iStorm 920 The Engi era 20 Kyoto JAIK Nihon kiryaku A
544:Storm 921:Jul. 13iThe Engi era 21iJun. 1}Unknown 53] Nihon kiryaku B
Fuso ryakuki,
545:Drought 922{From Jun. to Oct. The Engi era 22 From May to Sep. Kyoto - Nihon kiryaku, A [¢] B
Hongchotsuki
546 :Flood 922 Jul. 23iThe Engi era 22{Jun. 21iKyoto oK Daijingu shozojiki B
547iThunder storm 923 Apr. The Encho era 1{Mar. Kyoto XE Jinnosyotoroku A
548:Flood 923iJun. 13iThe Encho era 1ileap Apr. 21iKyoto oK Toji_odaiki A
549:Long rain 923 Oct. 17{The Encho era 1{Aug. 30} Unknown TR Nihon kiryaku B
550iFlood 924} Jun. 16{The Encho era 2{May 7|Kyoto KFEHK Iz‘::‘;‘:l’(‘j:is'“°' A c B
551iStorm 924: Sep. 10iThe Encho era 2{Aug. 4{Kyoto LR Fuso ryakuki A B
552 Heavy snow 925{Feb. 14]The Encho era 3|Jan. 14/Kyoto KE+E g‘:'ik_ﬁ‘i‘::nshi A B
Nihon kiryaku,
553:iDrought 925:From Jun. to Aug. The Encho era 3{From May to Jul. Kinki district | K8 Fuso ryakuki, A D B
Nihon kosodenyomonsho
554]Storm 9261 Sep. 3iThe Encho era 4{Jul. 19{Kinki district | K/ I:";:”x:’;kk'zm A B
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555iLong rain 926:Sep. The Encho era 4iAug. Kyoto sl Teishinkoukisho C
556iDrought 927iFrom Jun. to Aug. The Encho era 5{From May to Jul. Kinki district |2 lﬁ::ihkaUkISho' [¢] B
557{Storm 928i{Jan. 31{The Encho era 6iJan. 1{Kyoto AE Fuso ryakuki A
558 Thunder storm 928:Jun. 24iThe Encho era 6{May 29Kyoto EE Fuso ryakuki A
559: Thunder storm 928:Aug. 4:The Encho era 6{Jul. 11} Yamato PN Fuso ryakuki A
560iFlood 928iAug. 5{The Encho era 6iJul. 12{Yamato E&)114EK Fuso ryakuki A B D
561:Drought 928:Sep. 22:The Encho era 6ileap Aug. 1iKyoto £ Fuso ryakuki C B
562:iDrought 929iAug. 20iThe Encho era 7iJul. 8{Kyoto 2iEmW Kiu nikki C B
N Fuso ryakuki,
563;Storm 929iSep. 7iThe Encho era 7idul. 26{Kyoto KER K . A B
Jinnosyotoroku
564iFlood 929 Sep. 25{The Encho era 7|Aug. 15{Kyoto PSRV Nihon kiryaku, A c B
Fuso ryakuki
Nihon kiryaku,
565iDrought 930i{Jun. and Jul. The Encho era 8{May and Jun. Kyoto ENs Kacho yoryaku, A C B
Zoku-Honchotsuki
Nihon kiryaku,
566i Thunder storm 930iJul. 29iThe Encho era 8{Jun. 26Kyoto EE Puso rvakuki, A
Kujodono ikai,
Taigensho
567} whirlwind 930} Aug. 21{The Encho era 8/Jul. 20{Kyoto EBAF Puso ryakukd, A
Kokonchomonju
Nihon kiryaku,
570} Thunder storm 931 Mar. 9iThe Johei era 1{Feb. 13{Kyoto EERE Fuso ryakuki, A
Teishinkoukisho,
Shingishiki
568iDrought 931iJun. and Jul. The Johei era 1i{May and Jun. Unknown 2 Teishinkoukisho C
Teishinkoukisho,
569iLong rain 931{Jul. The Johei era 1{Leap May Yamato BH Fuso ryakuki, D B
Nihon kiryaku
571iHeavy snow 931 The Johei era 1 Mino BE/\R Taisetsushi A
572iDrought 9323Jul. 27iThe Johei era 21Jdun. 16 Unknown 2HW Teishinkoukisho [¢] B
573iwhirlwind 933iAug. 11 The Johei era 3idul. 13/ Kyoto B R, Fuso ryakuki A B
574iThunder storm 933:Nov. 14iThe Johei era 3i0ct. 19 EE Ichidaiyoki A
575iThunder storm 934:Mar. 8iThe Johei era 4ileap Jan. 15{Mutsu FEk Nihon kiryaku A
Nihon kiryaku,
576 Thunder storm 9341Dec. 3{The Johei era 4{0ct. 19} Yamato %S Fuso rvakuki A
Todaijibettoshidai,
Ichidaiyoki
577iThunder storm 935:Apr. 16{The Johei era 5iMar. 6{0mi BmX Koyahennnensyunjusyuroku A
578iFrost 935i{May 14{The Johei era 51Apr. 4{Kyoto 3] Fuso ryakuki A
579:iDrought 935iMay and Jun. The Johei era 5{Apr. and May Unknown L Fl.Jso rylakukl, C B
Nihon kiryaku
580iStorm 935i{0ct. 19iThe Johei era 5{Sep. 14}Ise TR K Ujiyamadashishi A
581iLong rain 936Sep. The Johei era 6{Aug. Unknown 5] Hokuzansho C B
. Nihon kiryaku,
582iFlood 938iJul. 1iThe Tengyo era 1{May 26{Kyoto KK ol A B
Honchoseiki
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583iStorm 9381 Jul. 24{The Tengyo era 1}Jun. 20{Kyoto KA K Telshinkoukisho, A B
Nihon kiryaku
584 {Thunder storm 938:Jul. The Tengyo era 1idun. Kinki district | EE+E:H Shinkokushiitsubunko A
585;Storm 938:Aug. 14:The Tengyo era 1{Jul. 11{Unknown KA Honchoseiki B
586:Drought 938:iAug. 30iThe Tengyo era 1idul. 27{Unknown 2 Nihon kiryaku C
587:Flood 938 Sep. 28iThe Tengyo era 1{Aug. 27} Unknown H#ok Honchoseiki B
589:Long rain 938 The Tengyo era 1 Kyoto 5l Kinpisho C
Honchoseiki,
Nihon kiryaku,
588iHeavy snow 939{Jan. 4iThe Tengyo era 1{Dec. 6{Unknown RE Jinnosyotoroku, A B
Honchotsuki,
Dai-nihonshi
590 Drought 939} Jul. and Aug. The Tengyo era 2|Jun. and Jul. Kinki district | K2 4T Hanchoseiki, A D c B
Fuso ryakuki
591iStorm 940: Sep. The Tengyo era 3iAug. — iKyoto AR Fuso ryakuki A B
592iHeavy snow 941:Jan. 12iThe Tengyo era 3iDec. 7iKyoto BE=R Nihon kiryaku A
593iHeavy snow 941iFeb. The Tengyo era 4{Jan. Izumo SKBRE Kokonchomonju A
594:Long rain 941:Oct. 4{The Tengyo era 4|Sep. 6{Unknown Eiigs) Honchoseiki B
595:Drought 941{Aug. and Sep. The Tengyo era 4{Jul. and Aug. Unknown 2 Honchoseiki, [¢] B
Hokuzansho
596iLong rain 941 Sep. The Tengyo era 4iAug. Kyoto TR Honchoseiki C
597:Drought 942 Jun. 28iThe Tengyo era 5{May 7i{Unknown 2 Honchoseiki C
598: Thunder storm 942 Aug. 22:The Tengyo era 5idul. 3iKyoto PN Washukumederaruki A
599} Storm 942! Sep. 28{The Tengyo era 5|Aug. 11{Kyoto KA Nihon kiryaku, A B
Gogumaiki
600 Thunder storm 943:Mar. 20iThe Tengyo era 6{Feb. 7iUnknown ZIR.ER Nihon kiryaku B
601iDrought 943iFrom May to Aug. The Tengyo era 6{From Apr. to Jul. Kinki district |£ T<.>J|ch0J.abunm, C B
Nihon kiryaku
602 Thunder storm 944iFeb. 10iThe Tengyo era 7i{Jan. 9{Yamato PN T(.)JI oda.|k|, A
Nihon kiryaku
Nihon kiryaku,
603:Storm 944 Sep. 26{The Tengyo era 7{Sep. 2{All provinces | KA Fuso Wa,k,Ukl' A B
Gogumaiki,
Hokuzansho
604 {Flood 944:Oct. 5iThe Tengyo era 71Sep. 11{Kyoto RELHK Nihon kiryaku A B
605:Long rain 944} Oct. The Tengyo era 7{Sep. T Hokuzansho C
606iLong rain 945:Jun. The Tengyo era 8{May Kyoto bAles) Nlhon kl.ryaku, A [¢] B
Seikyuki
608} Storm 945/ Sep. 11{The Tengyo era 8{Jul. 27|Kyoto KA Honchoscik, A B
Seikyuki
609:Drought 945;Aug. The Tengyo era 8{Jul. Kyoto 2 TeISh.mk.OUMShO' [¢]
Goshidai
607:Long rain 945:Sep. and Oct. The Tengyo era 8Aug. and Sep. Kyoto sl Honchoseiki C
610:Storm 946} Apr. 4:The Tengyo era 9{Feb. 25{Kyoto KA Nihon kiryaku A B
611:iDrought 946:Jun. 21i{The Tengyo era 9{May 15{Unknown 2 Teishinkoukisho C
612iLong rain 946:Aug. The Tengyo era 9iJul. Unknown Bl Teishinkoukisho C
613:iFrost 947:May 19iThe Tenryaku era 1{Apr. 21{Kyoto B 55 Nihon kiryaku A
614iLong rain 947:Jul. 12 The Tenryaku era 1idun. 17i{Kyoto Bl Nihon kiryaku A C B
615iStorm 947 Jul. 28{The Tenryaku era 1{Jul. 3{Kyoto KER K T?ISthOUkIShO' A B
Nihon kiryaku
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616:Storm 947: Sep. 11:The Tenryaku era 1ileap Jul. 19iKyoto KE Nihon kiryaku A B
Teishinkoukisho,
617{Drought 948iFrom May to Jul. The Tenryaku era 2{From Apr. to Jun. Kyoto 28 Nlhon klrya!x‘u, A C B
Shinkokushiitsubunko,
Honchotsuki
618iStorm 948 Aug. 27{The Tenryaku era 21Jul. 15{Kyoto KEHR N!hon klryalku: A B
Gifuken chisui nempyo
619iStorm 948 Sep. 8iThe Tenryaku era 21Jul. 27 Kyoto KEHR T?ISthOUkIShO' A B
Nihon kiryaku
620:Flood 948 Sep. 23iThe Tenryaku era 2{Aug. 13} Unknown HK Nihon kiryaku B
621iLong rain 948:Sep. and Oct. The Tenryaku era 2i{Aug. and Sep. Kinki district | FX/9 g:?:;utliryaku, C B
622ilLong rain 949:May The Tenryaku era 3iApr. Kyoto sl Nihon kiryaku C B
623 Drought 949{Jul. and Aug. The Tenryaku era 3iJun. and Jul. Kyoto 2 Nihon kiryaku A C
624ilLong rain 949:Sep. The Tenryaku era 3iAug. Kyoto sl Nihon kiryaku C B
625:Flood 949 Sep. 1iThe Tenryaku era 31Aug. 1}Kyoto HK Nihon kiryaku B
626Th = Nihon kiryaku,
under storm 949:Dec. 7iThe Tenryaku era 3{Nov. 10} Yamato X X A
Fuso ryakuki
627iLong rain 950: May The Tenryaku era 4{Apr. Unknown Folss) Nihon kiryaku B
629:Drought 952 May The Tenryaku era 61Apr. Unknown 2 Seikyuki C B
628 Thunder storm 952: Jul. 25iThe Tenryaku era 6iJun. 26{Kinki district &N Koyahennnensyunjusyuroku A
630:Drought 954iMay and Jun. The Tenryaku era 81Apr. and May Kinki district | 28k Kiu nikki D C B
Hokuzansho,
631iDrought 956 From Jun. to Aug. The Tenryaku era 10{From Apr. to Jul. Kyoto b1 Dai-nihonshi, A D C B
Seikyuki
Nihon kiryaku,
632:Drought 957;From Apr. to Sep. The Tentoku era 1{From Mar. to Aug. Kinki district | %% 8% Hokuzansho, D C B
Todaijibettoshidai
633:Storm 957:Jul. 29:The Tentoku era 1{Jun. 25{Kyoto Nihon kiryaku A B
634iStorm 958 Jan. 17iThe Tentoku era 1{Dec. 20}{Kyoto Nihon kiryaku A B
635iLong rain 958:Jul. The Tentoku era 2:iJun. Unknown podsil Nihon kiryaku C B
636iFlood 959: Jun. 29{The Tentoku era 3{May 16{Kyoto TR K Nihon kiryaku A C B
637iLong rain 959:Jul. The Tentoku era 3iJdun. Kyoto AW Nihon kiryaku C
638iDrought 959 Aug. 16:The Tentoku era 3idul. 5{Unknown 2 Nihon kiryaku C B
639iStorm 959: Sep. 18iThe Tentoku era 3iAug. 8iKyoto KE Nihon kiryaku A B
640i Thunder storm 960: Mar. 22iThe Tentoku era 4i{Feb. 17{Kyoto EE Nihon kiryaku A
641iFrost 960: Jun. 9iThe Tentoku era 4{May 8}{Kyoto &3] Fuso ryakuki A
Nihon kiryaku,
643:iDrought 960:From Jun. to Aug. The Tentoku era 4iFrom May todul. All provinces | 2%k Kiu nikki, D C B
Fuso ryakuki
642:Storm 960: Sep. 16iThe Tentoku era 4iAug. 18 Kyoto KE Fuso ryakuki A B
644:Thunder storm 961iJul. 12:The Owa era 1{May 22Kyoto RE Fuso ryakuki A
645;Drought 961iAug. The Owa era 1{dun. All provinces | Nihon klryak.u, A (¢} B
Fuso ryakuki
646 Storm 961iAug. 19iThe Owa era 1{Jul. 1iKinki district | KJ& Nihon kiryaku A
. - Nihon kiryaku,
647:Long rain 961;Sep. and Oct. The Owa era 1{Jul. and Aug. Kyoto HW Kiuki [¢] B
648:Flood 962 Jul. 8{The Owa era 2{May 29{Kyoto ALK Nihon kiryaku A [¢] B
649:Long rain 962iJun. ad Jul. The Owa era 2{May and Jun. Kyoto putso) Nihon kiryaku, (¢} B
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650 Thunder storm 962 Jul. 28:The Owa era 2{Jun. 19iKyoto EE Nihon kiryaku A
Nihon kiryaku,
651iStorm 962§ Oct. 6{The Owa era 21Aug. 30{Yamato KEM Todaijibettoshidai, A B
Gogumaiki
Nihon kiryaku,
652:Drought 963;From May to Aug. The Owa era 3{From Apr. to Jul. Kinki district |28k Choyalgunsail, A (¢} B
Sandaigyoki,
Kofukuji nendaiki
653:Flood 964: Jun. 24:The Koho era 1{May 7iKyoto KK Nihon kiryaku A
654iStorm 965! Sep. 30{The Koho era 2|Aug. 28]Kyoto KA K Ei':;?st‘:yak“‘ A B
655]Long rain 965 The Koho era 2 Kinki district | T/ Nijunisha chushiki, c
Kimpisho
656:Flood 966 Sep. 10 The Koho era 3iAug. 18{Kyoto HK Fuso ryakuki A B
657iLong rain 966 Sep. The Koho era 3iAug. Kyoto sl Nihon kiryaku C
658 Flood 966! Oct. 10iThe Koho era 3}leap Aug. 19/Kyoto RAHK Nihon kiryaku, A c
Nijunisha chushiki
659 Thunder storm 968:Mar. 10iThe Anna era 1{Feb. 4{Unknown p N Nihon kiryaku B
660iFlood 968:Jun. 23iThe Anna era 1{May 20i{Kyoto K Nihon kiryaku A C B
661iFlood 968:Jun. 29iThe Anna era 1{May 26{Kyoto K Nihon kiryaku B
662:Long rain 968;Aug. The Anna era 1{Jul. Kyoto 355 Nihon kiryaku C B
663:Drought 969 Aug. and Sep. The Anna era 21{Jun. and Jul. Kinki district | £ Nihon kiryaku C B
664:Storm 969: Sep. 11iThe Anna era 2{Jul. 22iKyoto KERM Nihon kiryaku A B
665:Drought 971:Sep. 21iThe Tenroku era 2iJun. 211Kinki district |2 Nihon kiryaku C B
666 :Drought 972iFrom Sep. to Oct. The Tenroku era 3iFrom Jun. to Sep. All provinces |2 Nihon kiryaku C B
667} Storm 972} Oct. The Tenroku era 3|Sep. —Kyoto PN} Nihon saiishi, A B
Wakan goun shisho zu
668iHail 973} Apr. 17{The Tenen era 1{Mar. 7|Kyoto ®E Nihon kiryaku, A
Yasutomiki
669 Storm 973} dun. 25/The Tenen era 1|May 17|Kyoto KA Nihon kiryaku, A B
Zoku _honchotsugan
670iLong rain 973 Oct. The Tenen era 1{Sep. Unknown oS Nihon kiryaku C
671:iThunder storm 974:Aug. 1iThe Tenen era 2Jul. 6{Kyoto EE Tenenninenki A
. - Tenenninenki,
672iLong rain 974} Sep. and Oct. The Tenen era 2{Aug. and Sep. Kyoto HFE s A C B
Kageronikki
673iHail 975{May 23{The Tenen era 3{Apr. 5{Kyoto BE Nlhonlklwaku, A
Dai-nihonshi
674:Long rain 975{Jul. The Tenen era 3{Jun. Unknown A Nihon kiryaku C B
Nihon kiryaku,
675;Storm 975 Sep. 12{The Tenen era 3{Jul. 29{Kanto district | KJ&E Nyozein nendaiki, A B
Nihon unjo roku
676:Storm 976} Mar. 20{The Jogen era 1{Feb. 12{Kyoto B/ Nihon kiryaku A B
677:Storm 976:Jul. 15iThe Jogen era 1{Jun. 11iKyoto KE Nihon kiryaku A B
678: Thunder storm 976:Jul. 30{The Jogen era 1{Jun. 26{Kyoto EM Nihon kiryaku A B
679:Thunder storm 976 Sep. The Jogen era 1{Aug. Kii BAREN Kumanoshi A
680:Storm 976;Oct. 5iThe Jogen era 1iSep. 5{Kyoto KB Nihon kiryaku A B
681iHeavy snow 976:Dec. 2iThe Jogen era 1{Nov. 4:{Kyoto BERER Nihon kiryaku A
682iHeavy snow 977 Jan. 26i{The Jogen era 1{Dec. 29{Kyoto EERE Nihon kiryaku A
683iLong rain 977:Sep. The Jogen era 2ileap Jul. Unknown Folss) Nihon kiryaku C B
684:Drought 977 The Jogen era 2 Kyoto 258 Ryusenji nendaiki A 9
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685: Thunder storm 978:Jun. 2iThe Tengen era 1{Apr. 19iKyoto FRBE Nlhon kiryaku, A
Shiryo soran

686 Thunder storm 978:Sep. 3iThe Tengen era 1{Jul. 23{Kyoto B35 H?/akure.nsho, A
Nihon kiryaku

687 Thunder storm 978:Sep. 4iThe Tengen era 1{Jul. 24{Kyoto B35 H?/akure.nsho, A
Nihon kiryaku

688iHail 979 May 11{The Tengen era 2|Apr. 8|Kyoto BE Nihon kiryaku, A
Dai—nihonshi

689iFlood 979} Jul. 9{The Tengen era 2{Jun 8|Kyoto Rk Nihon saiishi, B
Nihon kiryaku

690iHail 980: Apr. 4{The Tengen era 3iMar. 12{Kyoto B®RE Nihon kiryaku

691iStorm 980} Aug. 27{The Tengen era 3{Jul. 9/Kyoto KEF Nihon kiryaku, B
Fuso ryakuki

692{Flood 980 Sep. 2iThe Tengen era 3{Jul. 15/Kyoto PR Nihon kiryaku, A B
Hyakurensho

693iFlood 980! Sep. 17/The Tengen era 3|Aug. 1|Kyoto #K Fuso ryakuki, A B
Dai-nihonshi

694iLong rain 982} Jun. The Tengen era 5/May Kyoto Ed Shoyukd, A c B
Zoku honchotsugan

6951Drought 982, Aug. 12{The Tengen era 5{Jul. 16{Kyoto SHm e Nihon kiryaku, A c B
Zoku honchotsugan

696 Storm 982} Sep. 15{The Tengen era 5Aug. 20|Kyoto KA Nion kiryaku, A B
Hyakurensho

697:Drought 983iAug. The Eikan era 11dun. Unknown KENE Nihon kiryaku B

. T = Nihon kiryaku,

698 Drought 984:Jul. 4iThe Eikan era 2{May 28{Kinki district |2 . [¢]
Honcho monzui

699:Storm 984 Sep. The Eikan era 2{Aug. — iKyoto KE Ryusenji nendaiki A

700iLong rain 984:Dec. 7iThe Eikan era 2{Nov. 7i{Unknown Bl Shoyuki B

701iDrought 985iFrom Jul. to Sep. The Kanna era 1{From Jun. to Aug. All provinces | & Iél::/r:ﬂ:lryaku, C B

702iHail 986 Jun. 13iThe Kanna era 2iApr. 28iKyoto #E Honchoseiki A

703iLong rain 986:Jul. The Kanna era 2{Jun. Kyoto AW Nihon klrylalfu, [¢] B
Honchoseiki

704:Drought 986 Aug. 16{The Kanna era 2{Jdul. 4iUnknown 2 Nihon klryaklu, C
Fuso ryakuki

705iThunder storm 987:Jul. 2iThe Eien era 1{May 29{Yamato EE Todaijibettoshidai A
Nihon kiryaku,

707:Drought 987iFrom Jun. to Aug. The Eien era 1{From May to Jul. Kinki district | XS Fuso ryakuki, A C B
Kiu_nikki

706 Storm 987iJul. 6:The Eien era 1{Jun. 3{Unknown PG Nihon kiryaku B

708iStorm 987iAug. 31:The Eien era 1{Jul. 29iKyoto KET Nihon kiryaku A B

709:Storm 989 Mar. 9iThe Eiso era 1{Jan. 24{Unknown REM Shoyuki B

710iFlood 989:Jul. 23iThe Eiso era 1idun. 13{Unknown KA K Fuso ryakuki B
Nihon kiryaku,
Fuso ryakuki,
Teio hennen ki,

711iStorm 989 Sep. 20i{The Eiso era 1iAug. 13}All provinces | KA, i#t/K &8 Nyozein nendaiki, A B
Ryusenji nendaiki,
Konjaku monogatari,
Nihon saiishi
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712iStorm 990: Mar. 7iThe Shoryaku era 1{Feb. 3{Unknown KE Honchonendaiki B
Shoyuki,
713 Thunder storm 990: Sep. 8i{The Shoryaku era 1{Aug. 12{Kyoto REMBELBEK Honchoseiki, A
Dai—nihonshi
- Shoyuki,
714iStorm 990 Sep. 24{The Shoryaku era 1{Aug. 28Kyoto KEF K " B
Honchoseiki
715iStorm 991:Feb. 25iThe Shoryaku era 2{Feb. 3{Yamato KE Hasedera reigen ki
Kiuho ki,
Kiu nikki,
716:Drought 991{From Jun. to Sep. The Shoryaku era 2{From Apr. to Jul. All provinces | £k Fuso ryakuki, A ¢} B
Nihon kiryaku,
Hyakurensho
717iLong rain 991:Sep. The Shoryaku era 2iAug. Unknown sl Nihon kiryaku B
718:Flood 992iJul. 4:The Shoryaku era 3{May 26{Kyoto HK Nihon kiryaku A B
719iThunder storm 992:Jul. 8iThe Shoryaku era 3idun. 1iKyoto FIS K Nihon kiryaku A B
720i Thunder storm 993! Aug. 15 The Shoryaku era 4{Jul. 20{Kyoto EE Shoyuki, A
Honchoseiki
721:Drought 994:Jul. The Shoryaku era 5idun. Unknown 2 Honchoseiki 9]
Koyasan monjo,
722} Thunder storm 994! Aug. 20{The Shoryaku era 5/Jul. 6{Omi Tk Koyahennnensyunjusyuroku, A
Kofukuji ryakunenndaiki,
Shiryo soran
723:Storm 994 Sep. 3iThe Shoryaku era 5idul. 20{Kyoto Nihon kiryaku A B
724iStorm 994 Nov. 7iThe Shoryaku era 5.Sep. 26{Unknown Ruiju fusensho B
725:Thunder storm 995 May 25:The Chotoku era 1{Apr. 18 Kyoto Nihon kiryaku A B
726iLong rain 995! Oct. The Chotoku era 1iSep. Unknown Nihon kiryaku C
727 Thunder storm 995:Nov. 15iThe Chotoku era 1iOct. 15{Unknown Gonki B
728iThunder storm 995:Dec. 24iThe Chotoku era 1{Nov. 25{Unknown Nihon kiryaku B
729:Storm 996 Mar. 6:The Chotoku era 2iFeb. 8iKyoto Nihon kiryaku A B
= Nihon kiryaku,
730:Drought 996 Jun. and Jul. The Chotoku era 2{May and Jun. Unknown F Gonki [¢]
731 iHail 996 Jul. 20iThe Chotoku era 2iJun. 27 Kyoto i35 Nihon kiryaku A B
732iFlood 996:Aug. 31iThe Chotoku era 2ileap Jul. 10{Kyoto K Nihon kiryaku A B
733iStorm 996 Sep. 11:The Chotoku era 2{leap Jul. 21{Kyoto KA Nihon kiryaku A B
734 Drought 997} Mar. The Choho era 3|Feb. Unknown 2 g:::: kiryaku, c
735iLong rain 997:Oct. and Nov. The Choho era 3}Sep. and Oct. Unknown Bl Gonki C
736:Drought 998! Jul. The Choho era 4{Jun Unknown 2 Nihon kiryaku, c
Ruiju fusensho
737! Storm 9981 Sep. 18iThe Choho era 4{Aug. 20|Kyoto KA Nihon kiryaku, A B
Shodokanmon
738:Flood 998 Sep. 29:The Choho era 4{Sep. 1{Kyoto FRELHEK Fushiminomiya kiroku C
739]Heavy snow 1000} Feb. 21{The Choho era 2Jan. 9|Kyoto WEZR Nihon kiryaku, A B
Mido kanpaku ki
740} Thunder storm 1000 May 19{The Choho era 2|Apr. 7|Kyoto BX Nihon kiryaku, A
Fuso ryakuki
741:Drought 1000: Jun. 14iThe Choho era 2 May 4:Unknown sl Nihon kiryaku B
742iFlood 1000 Sep. 22{The Choho era 2|Aug. 16]Kyoto AFLHIK Gonki A [¢] B
743 {Thunder storm 1002;May 2iThe Choho era 4{Mar. 11{Kyoto EFERE Nihon klryaklu, A B
Fuso ryakuki

p. 143

A:Nihon kisho shiryo,

B: Nihon no tensai * chihen

C: Nihon rin-u kanbatsu shiryo
D: Naraken kishosaigai shi

E: Kyoto kishosaigai nempyo



Appendix 1. Chronological table of climatic disaster in Japan from 601 to 1200.

The Gregorian calendar The old calendar Ferdl i
NO. | Kind of di Area DeSC|.lptI0n =t Historical record Source 1 | Source 2 | Source 3 { Source 4
AD. Month Day {The name of Japanese era{ Year Month Day in Japanese

744 :Drought 1002 Aug. The Choho era 4iJdun. Unknown 2 Ruiju fusensho B

745:Long rain 1002; Sep. The Choho era 4iAug. Unknown R Nihon klrylalfu, (o}
Honchoseiki

746:Flood 1003} Jun. 27;The Choho era 5{May 19{Kyoto Hf)nchoselkl, A B
Nihon kiryaku

747:Storm 1003 Oct. 2:The Choho era 5{Aug. 28ilse Ruiju fusensho A

748iStorm 1003 Dec. 15iThe Choho era 5i{Nov. 13{Unknown Nihon kiryaku B

749 Thunder storm 1004:Feb. 18:The Kanko era 1{Jan. 19{Unknown Nihon kiryaku B

750:Storm 1004;Feb. 26:The Kanko era 1iJan. 27{Unknown Gonki B

751 iwhirlwind 1004 May 24:The Kanko era 1{Apr. 27iKyoto Shiryo soran A
Ryusenji nendaiki,

752:Drought 1004;From Jul. to Sep. The Kanko era 1{From Jun. to Aug. All provinces |25k Nihon kiryaku, A (o} B
Hyakurensho

753 Thunder storm 1005 May 19iThe Kanko era 2{Apr. 3{Unknown KAER/ 2;:‘;2;“““' B

754 Storm 1005: Jun. 30{The Kanko era 2{May 15{Unknown KEFH 2;;’?/2;“““' B

755:Flood 1005 Jul. 2:The Kanko era 2{May 17 Kyoto K Shoyuki

756 Thunder storm 1005;Jul. 8iThe Kanko era 2{May 23{Kyoto %E Sllmyukll,
Nihon kiryaku

757:iLong rain 1005} Sep. The Kanko era 2{Aug. Unknown BRATLR Nl.hon kirvaku, . (¢} B
Mido kanpaku ki
Shoyuki,

758 Thunder storm 1005/ Dec. 11{The Kanko era 2|Nov. 2|Kyoto KEBRE Nihon kiryaku, A B
Hojoji sesho ki,
Nihon kiryaku

759iLong rain 1006: Sep. The Kanko era 3iAug. Unknown Fogss) Mido kanpaku ki C

760iThunder storm 1006 Sep. 23:The Kanko era 3iAug. 22{Unknown e Hojoji sesho ki B

761:Drought 1006: Oct. 4iThe Kanko era 3iSep. 4{Unknown 2 Nihon kiryaku C

762:Drought 1007;Aug. and Sep. The Kanko era 4{Jun. and Jul. Unknown 2 g:::l‘ kiryaku, [¢] B

763iThunder storm 1007:Aug. 22iThe Kanko era 41Jul. 1{Unknown EW Hojoji sesho ki B

764:Long rain 1007: Oct. The Kanko era 4iAug. Unknown 55 Nihon kiryaku C B

765iThunder storm 1008 May 3iThe Kanko era 5{Mar. 19{Unknown EW Hojoji sesho ki B

. - Nihon kiryaku,

766iLong rain 1008: Sep. The Kanko era 5iAug. Unknown Al . . C B
Mido kanpaku ki

767 Thunder storm 1009} Apr. 25{The Kanko era 6|Mar. 22|Kyoto TERE Nihon kiryaku, A B
Dai—nihonshi

768 Thunder storm 1009 Aug. 26:iThe Kanko era 6iJul. 27:Unknown Tl Nihon kiryaku B

769:Long rain 1009: Sep. 8:The Kanko era 6{Aug. 11}Unknown TR Mido kanpaku ki C

770iThunder storm 1009 Oct. 30iThe Kanko era 60Oct. 4{Unknown El Nihon kiryaku B

771iThunder storm 1009:Dec. 29:The Kanko era 6{Dec. 5{Unknown ] Nihon kiryaku B

772:Storm 1010:Feb. 13i{The Kanko era 7iJan. 21iKyoto KE Nihon kiryaku A B

7731Storm 1010 3), 25-26{The Kanko era 7126th Feb.. From first to second lea Kyoto KA g:m kiryaku, A B

7741Storm 1010} Aug. 24-26{The Kanko era 7\dul. 6-8{Kyoto ALK Nihon kiryaku, A B
Mido kanpaku ki
Nihon kiryaku,

775iLong rain 1010:Oct. and Nov. The Kanko era 7iAug. and Sep. Kinki district | fX/9 Mido kanpaku ki, A D B
Kitanoin_omuro_hinamiki

A:Nihon kisho shiryo,

B: Nihon no tensai * chihen

C: Nihon rin-u kanbatsu shiryo
D: Naraken kishosaigai shi

E: Kyoto kishosaigai nempyo
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776 Thunder storm 1011iFeb. 16i The Kanko era 8iJan. 5{Unknown ETE Nihon kiryaku, B
Hyakurensho

777iThunder storm 1011}Apr. 5iThe Kanko era 8iFeb. 23{Kyoto EMBRE Nihon kiryaku, A B
Hyakurensho

778iThunder storm 1011:Jun. 15{The Kanko era 8{May 5{Unknown TE Nihon kiryaku, B
Hyakurensho

779iThunder storm 1011{Oct. 11i{The Kanko era 8iSep. 6{Unknown ER Nihon kiryaku, B
Hyakurensho

780} Storm 1011iNov. 27{The Kanko era 8{Oct. 24{Kyoto KK Nihon saiishi, A B
Nihon shisaikyokinko

781 Thunder storm 1012 Mar. 11{The Chowa era 1{Feb. 10{Unknown FERM Nihon kiryaku B

782iStorm 1012 {May 26{The Chowa era 1{Apr. 27{Unknown PGl Nihon kiryaku B

783:Thunder storm 1012idul. 10iThe Chowa era 1{Jun. 13{Unknown El Shoyuki B

784 {Thunder storm 1012} Jul. 25! The Chowa era 11Jdun. 28{Kyoto %E Shoyuki, A B
Nihon kiryaku

785iThunder storm 1012iAug. 1i{The Chowa era 1{Jul. 5i{Unknown Am.EE Shoyuki B

786:Storm 1013]Mar. 3iThe Chowa era 2iJan. 13{Unknown KEM Shoyuki B

787iStorm 1013:Mar. 2 or 17{The Chowa era 2iJan. 2 or 27 {Unknown bl Shoyuki B

788iStorm 1013:Apr. 26iThe Chowa era 2{Mar. 8{Unknown Kl Shoyuki B

789iStorm 1013:May 3iThe Chowa era 2iMar. 15{Unknown PN Shoyuki B

790i Thunder storm 1013iMay 17iThe Chowa era 2{Mar. 29|Kyoto ARERE Isﬂr:izuk;:npaku ki, A B

791iThunder storm 1013{May 26iThe Chowa era 2{Apr. 8{Unknown ] Shoyuki B
Shoyuki,

792 Thunder storm 1013{Jul. 30i{The Chowa era 2{Jun. 14{Kyoto KERE Nihon kiryaku, A B
Honchoseiki

793iThunder storm 1013iSep. 3iThe Chowa era 2:Jul. 19{Unknown =M Shoyuki B

794iLong rain 1013iSep. The Chowa era 2iAug. Kyoto HRAATIER lé/l;‘ccl)zuk;npaku ki, C B

795:Long rain 1014iAug. The Chowa era 3idul. Unknown Fgss) Shoyuki_mokuroku C
Nihon kiryaku,

796 Storm 1014{Sep. 23i{The Chowa era 3Aug. 21{Kyoto KE . A B
Hanawa shiryo

797i{Storm 1014iDec. 24{The Chowa era 3{Nov. 24{Unknown Nihon k'lryaku, B
Shoyuki

798iStorm 1015iMay 19iThe Chowa era 4{Apr. 23{Unknown Nihon kiryaku B

799 Storm 1015idun. 17iThe Chowa era 4{May 22|Kyoto Mido kanpaku ki, A B
Shoyuki

800: Storm 10153iJun. 28iThe Chowa era 4i{Jun. 4:Unknown Nihon kiryaku B

801:iStorm 1015iJul. 6iThe Chowa era 4iJun. 12{Unknown Nihon kiryaku B

802: Thunder storm 1015:Sep. 6:The Chowa era 4iJul. 15{Kyoto Shoyuki A B

803i{Storm 1015:Sep. 30iThe Chowa era 4{Aug. 9{Kyoto Nihon kiryaku A

804:Storm 1015{Nov. 10{The Chowa era 4{Sep. 20;Unknown Nihon kiryaku B

805iStorm 1015{Nov. 25:The Chowa era 4{0ct. 5{Kyoto Mido kanpaku ki A

806iDrought 1016iJun. and Jul. The Chowa era 5|May and Jun. All provinces | K2 g;izuk;"pak“ ki c B

807:Storm 1016 Sep. 20{The Chowa era 5|Aug. 11{Kyoto KA Nihon kiryaku, A B
Mido kanpaku ki

808:Flood 1016Oct. 11{The Chowa era 5{Sep. 2{Harima ok Hyogoken Innamigun shi A

A:Nihon kisho shiryo,

B: Nihon no tensai * chihen

C: Nihon rin-u kanbatsu shiryo
D: Naraken kishosaigai shi

E: Kyoto kishosaigai nempyo
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Sogobuninsyoshutu,
809: Thunder storm 1017:Jul. 24{The Kannin era 1{Jdun. 22{Yamato EX Nihon kiryaku, A
Kofukuji ryakunenndaiki
810iFlood 1017} Aug. 1{The Kannin era 1{Jul. 1i{Kyoto FRER, K S?kelkl', (¢} B
Nihon kiryaku
811:Thunder storm 1017 Aug. 7iThe Kannin era 1{Jul. 7{Kyoto EE Mido kanpaku ki
812i{Heavy snow 1018 From th? last of Feb. The Kannin era 2{From the last of Jan. to the first ojKyoto £2E Sakeiki
to the first of Mar.
813 Hail 1018} Jun. 15{The Kannin era 2{leap Apr. 23{Kyoto BE KA Nihon kiryaku, A B
Dai-nihonshi
814 Thunder storm 1018} Aug. 19{The Kannin era 2|Jun. 29|Kyoto EEHFRA ::E:m. A B
815]Drought 1018 th’t':]:h:r;"t'i:'i:; May The Kannin era 2|From the last of May to the first of Jun. 2B KL ;'?gziﬂ'npaku y A c B
816}Storm 1019} Apr. 7{The Kannin era 3|Feb. 23{Kyoto PN Nihon kiryaku, A
Mido kanpaku ki
817:Drought 1019: Around the first of Jul. The Kannin era 3i{Around the first of May. Unknown TR Nihon kiryaku B
818iStorm 1020;Aug. 19! The Kannin era 4{Jul. 22{Kyoto KE Nihon kiryaku A B
819i{Storm 1020: Sep. 18i{The Kannin era 4iAug. 22{Kyoto KEM Flleo W.akUkl' A B
Nihon kiryaku
822{Drought 1021 i‘::;]:h;ii:;:::c'gzl The Jian era 1{From Apr. to the first of Sep. Kyoto 2k geE ﬁms:lzﬁsgku A (o] B
820: Thunder storm 1021 Sep. 10-11iThe Jian era 1{Jul. 25—26Unknown AREE Nihon kiryaku B
821iLong rain 1021} Aug. and Sep. The Jian era 1{Jul. and Aug. Kyoto BRAEE Nihon kiryaku D
823iLong rain 1022 Aug. and Sep. The Jian era 2{Jul. and Aug. Kyoto S Ryusenji nendaiki A C B
824 Storm 1022 The Jian era 2 All provinces KE Ryusenji nendaiki A
825: Thunder storm 1022:Dec. 3iThe Jian era 2iNov. 1{Omi PN Sakeiki A
826:Drought 1023 Jun. The Jian era 3{May Unknown 2 Shoyuki B
827iStorm 1023;Jul. 30:The Jian era 3idul. 4{Unknown KERM Nihon kiryaku B
828:Drought 1024 May 27{The Manju era 1{Apr. 11{Unknown TR Shoyuki B
829:Hail 1024;Aug. 28iThe Manju era 1idul. 16{Osumi BE Nyozein nendaiki A
830:Storm 1025:Aug. 2iThe Manju era 2iJun. 30} Totomi Kl Shoyuki B
Shoyuki,
831iDrought 1025:Jul. and Aug. The Manju era 2{Jun. and Jul. All provinces | KZ Sakeiki, A C B
Nihon kiryaku
832iStorm 1026:Jan. 10 The Manju era 2iDec. 13{Kyoto R Shoyuki B
833 Storm 1026; Oct. 6{The Manju era 3|Aug. 17|Kyoto KA Sakeikd, A B
Nihon kiryaku
834iHeavy snow 1027:May The Manju era 41Apr. Unknown XE Honchonendaiki B
835iStorm 1027:Jun. 26:The Manju era 4{May 14{Kyoto RE Nihon kiryaku A B
836 Thunder storm 1027 Jul. 6{The Manju era 4{May 24{Kyoto SEEHK Nihon kiryaku, A B
Fuso ryakuki
837:iStorm 1027:Oct. 21:The Manju era 4iSep. 13 Kyoto KE Nihon kiryaku A B
838:Drought 1028:From Jun. to Aug. The Chogen era 1{From May to Jul. Kyoto P Nihon kiryaku A C
839:Storm 1028:Jun. 9iThe Chogen era 1{May 8{Kyoto R Sakeiki A B
840 {Thunder storm 1028 Sep. 1iThe Chogen era 1{Aug. 4iKyoto RE Sakeiki A
Sakeiki,
Zoku honchotsugan,
841;Storm 1028; Sep. 6iThe Chogen era 1{Aug. 9{Kyoto KE L ) A
Dai-nihonshi,
Nihon saiishi

A:Nihon kisho shiryo,

B: Nihon no tensai * chihen

C: Nihon rin-u kanbatsu shiryo
D: Naraken kishosaigai shi

E: Kyoto kishosaigai nempyo
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842:Flood 1028 Sep. 20 The Chogen era 1iAug. 23{Unknown KE Sakeiki B
843:Storm 1028: Sep. 28{The Chogen era 1{Sep. 2|Kinki district | KBRS #K Sakeiki, A B
Nihon kiryaku
844:Flood 1029:Jun. 11:The Chogen era 2{Apr. 21{Kyoto Rt K Nihon kiryaku A B
845 Storm 1030 Sep. 15{The Chogen era 3|Aug. 9{Kyoto Heihanki, A B
Nihon saiishi
846:Flood 1030: Sep. The Chogen era 3iAug. Kyoto Nihon kiryaku C B
847:Thunder storm 1031;Aug. 21;The Chogen era 4{Jdul. 25{Kyoto Sh?yu,kl' ) A
Dai-nihonshi
848:Drought 1031Aug. The Chogen era 4{Jul. Mimasaka 29 Shoyuki A C B
849iLong rain 1031} Sep. and Oct. The Chogen era 4{Aug. and Sep. Kyoto TR HK sékelkl'. A B
Nihon kiryaku
850iDrought 1032{From Apr. to Aug. The Chogen era 5{From Feb. to Jun. Kinki district |28 2% Nihon kiryaku, A (¢} B
Hyakurensho
851:Storm 1032;Jun. 8iThe Chogen era 51Apr. 22{Buzen KA Nihon kiryaku A B
852{Long rain 1033;From Feb. to Aug. The Chogen era 6{From Jan. to Jul. Unknown mE< g:::il;:ensho, B
853 :Drought 1033 Summer The Chogen era 6 Summer Unknown 28 Nihon kiryaku B
855:Flood 1034:Sep. The Chogen era 7idul. Kyoto TR K Sakeiki A C
Sakeiki,
854i{Storm 1034 Sep. 30iThe Chogen era 7iAug. 9{Kyoto KEM Nihon kiryaku, A B
Fuso ryakuki
856 Thunder storm 1035;May 22;The Chogen era 81Apr. 7{Kyoto EZRHE Sakeiki A
857:Drought 1035:Jun. The Chogen era 8{May Unknown 2% Sakeiki B
858iFlood 1035:z0ct. 20;The Chogen era 8iSep. 11}Unknown K Daijingu shozojiki B
Fuso ryakuki,
859iThunder storm 1037;May 31i{The Choryaku era 1ileap Apr. 8{Kyoto EREE Hyakurensho, A
Heiki
860:Drought 1038 Jul The Choryaku era 2iJun Unknown 2 Kiu nikki C B
861iFlood 1040} Jul. 15{The Chokyu era 1{May 27{Kyoto KRRk Shunki, A B
Hyakurensho
862:Drought 1040: Aug. The Chokyu era 1{Jdun. Unknown RE W Shunki B
863} Storm 1040; Aug. 6]The Chokyu era 1}dun 20|Kyoto KA ::'ur:l‘(’ism“’ A B
Daijingu shozojiki,
Shunki,
L o Kanchuki,
864:Storm 1040} Sep. 11{The Chokyu era 1idul. 26|Kinki district | KBRS 3K A B
Hyakurensho,
Dai-nihonshi,
Kojidan
865:Storm 1040; Oct. The Chokyu era 11{Sep. Kyoto KE Nihon saiishi A
866 iHeavy snow 1040:Dec. 23iThe Chokyu era 1{Nov. 11{Kyoto BE—R=" Shunki A
867:Drought 1043} From Mar. to Jul. The Chokyu era 4{From Jan. to May All provinces | K£ Kiu nikld, . A [¢] B
Fuso ryakuki
868:Drought 1045:Aug. and Sep. The Kantoku era 2iJun. and Jul. Unknown X2 Tojichojabunin B
869iFlood 1046 Jul. 9iThe Eisyo era 1{May 27iKyoto K Fuso ryakuki A B
870:Drought 1047:Jul. and Aug. The Eisyo era 2iJun. and Jul. All provinces | 25k Fuso ryakuki A C B
871:Storm 1047} Oct. 5iThe Eisyo era 2|Sep. 8iKyoto KE Fuso ryakuki A B
872:Flood 1050: Oct. 19:The Eisyo era 5iSep. 25iIse Rtk Daijingu shozojiki A
873:iStorm 1051} Aug. 21i{The Eisyo era 6{Jul. 7{Kyoto KE Hyakurensho A B
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874iStorm 1051iOct. 27iThe Eisyo era 6]Sep. 14iIse KA K Daijingu_shozojiki A
Fuso ryakuki,
875 Thunder storm 1055]Sep. 20{The Tenki era 3|Aug. 21|Yamato Tk Sogobunin, A
Hyakurensho,
Koyahennnensyunjusyuroku
876:Flood 1056 {Nov. The Tenki era 4i{Sep. —ilse AR#K Daijingu_shozojiki A
877:Thunder storm 1057 {Aug. 22{The Tenki era 5iJul. 14{Yamato EE Todaijibettoshidai A
878iLong rain 1059iJan 8:The Kohei era 1{Dec. 16} Shinano Fgss) Fuso ryakuki A C B
879:Flood 1059:Jun. 20{The Kohei era 2{May 2{Kyoto Ktk Fuso ryakuki A B
880 Storm 1059iAug. 28iThe Kohei era 2{Jul. 12} Kyoto KA Hyakurensho A B
881:Drought 1060iJul. 28{The Kohei era 3iJun. 22{Kyoto 2 Fuso ryakuki A C B
882:iLong rain 1062:Sep. The Kohei era 5iAug. Mutsu 5] Mutsu waki C
883iDrought 1063 {Summer The Kohei era 6{Summer Unknown £ Hyakurensho C B
884:Storm 1064 iApr. The Kohei era 7iMar. Chikuzen KA, Fuso ryakuki A B
885 Thunder storm 1064 {May 14 The Kohei era 7{Apr. 19/ Kyoto ERBE Fuso ryakuki A
886:Drought 1064 {Summer The Kohei era 7{Summer Unknown 2 Bunrui_honchonendaiki C B
Fuso ryakuki,
887:Drought 10653Jun. and Jul. The Jiryaku era 1{May and Jun. All provinces | 28k Kofukuji betto shidai, A C B
Rekidai koki
888:Hail 1065iAug. 4iThe Jiryaku era 1{Jun. 24{Yamato BE Fuso ryakuki A
889} Thunder storm 1066]Jun. 14{The Jiryaku era 2|May 13/lse TERE Daijingu shozojiki, A
Fuso ryakuki
890:Drought 1066 iAug. The Jiryaku era 2Jul. Unknown 25k B
891iFlood 1066iSep. 22iThe Jiryaku era 2iAug. 24ilse ARHEK Daijingu_shozojiki A
892:Drought 1067 iAug. 3iThe Jiryaku era 3iJun. 15{Unknown KE Chushi sho B
893iStorm 1068iFeb. 14iThe Jiryaku era 4iJan 3ilse b Daijingu shozojiki A
Toyo ki,
894i{Storm 1069iSep. 30iThe Enkyu era 1{Sep. 7iKinki district | KERM Fuso ryakuki, A D B
Rekidai _koki
895:Hail 1072iMay 15:The Enkyu era 4{Apr. 19 Kyoto S Nyozein nendaiki A
896:Flood 1073{Jun. The Enkyu era 5{May Kyoto Stk Hyakurensho A B
897:Drought 1077:From Jul. to Sep. The Jyoryaku era 1{From Jun. to Aug. Kyoto p - Suisaki A C B
898iFlood 1078iJun. 23iThe Jyoryaku era 2{May 5/Kyoto Rt 7K Fuso ryakuki A B
899:Flood 1079iAusg. 3:The Jyoryaku era 3idun. 27iIse oK Fuso ryakuki A B
900iFlood 1080{Jul. 13iThe Jyoryaku era 4iJun. 18{Kyoto KK ;:is:a;\i,akum' A B
901 Thunder storm 1080 Sep. 24iThe Jyoryaku era 4ileap Aug. 3ilse = Suisaki A
902iThunder storm 1081 The Eiho era 1 Yamato P Horyuiji betto shidai D
903Flood 1081]Jun. 1{The Eiho era 1{Apr. 15/Kyoto KRR Sochi ki, A
Fuso ryakuki
904:Flood 1081iJun. 21:The Eiho era 1{May 6/Kyoto KK Sochi ki A
905 Storm 1082:Feb. 13{The Eiho era 2i{Jan. 7{Unknown BmX Kiu nikki B
906 Drought 1082}Feom May to Aug. The Eiho era 2|From Apr. to Jul. All provinces | 2k AlEE Fuso ryakuki, A D c B
Hyakurensho
Gyorogusho,
907;Storm 1084{Sep. 30iThe Otoku era 1{Aug. 22{Kyoto KE Jimoku taisei sho, A
Dai—nihonshi
908|Storm 1085]Sep. 23{The Otoku era 2|Aug. 26{Kyoto KA Tendai zasu ki, A B
Hongchotsuki
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909 Drought 1087} Aug. The Kaniji era 11Jul. Unknown -] Chuyuki, B
Gukansho
910:Storm 1088 Jan. 31iThe Kanji era 1iDec. 29iUnknown KE Chuyuki B
912:Drought 1088:Jul. and Aug. The Kanji era 2{Jun. and Jul. All provinces [ KRS Ryusenji nerfdalkl. A C B
Choyagunsai
911 Thunder storm 1088;Aug. 4:The Kanji era 2 Jul. 9{Kyoto AEE Ryusenji nendaiki A B
913:Drought 1089 Jul. The Kanji era 3iMay Kinki district | 25 Chuyuki D B
914 Thunder storm 1089: Sep. 2:The Kanji era 3iJul. 19{Kyoto EE Kiu nikki A
915:Drought 1090¢ Jun. The Kanji era 4{May Unknown 2 Chuyuki C B
916 Storm 1091 Feb. 9iThe Kanji era 5(Jan. 12{Kinki district | KRR Chuyuki, = A B
Fuso ryakuki
917:Storm 1091 Mar. 15-16{The Kanji era 5{Feb. 17—18{Unknown RE Chuyuki B
918}Storm 1091} Oct. 1iThe Kanji era 5|Aug. 10{Kyoto PN} Shiryo soran, A B
Chuyuki
Fuso ryakuki,
919;Storm 1092} Sep. 13iThe Kanji era 6iAug. 3}All provinces | K&, & Kanchuki, A B
Jusandai yoryaku
920:Flood 1092 Sep. 19{The Kanji era 61Aug. 9iKyoto K KiE Chuyuki A
921iStorm 1092:Oct. 10: The Kanji era 6iSep. 1{Kyoto KA Go Nijo moromichi ki A
922iDrought 1092 The Kanji era 6 feumi, 1 Shirvo soran, A B
Kii Go Nijo_ moromichi ki
923iLong rain 1092 The Kanji era 6 Kanto district | fZf Go Nijo moromichi ki A
924:Storm 1093;May 22:The Kanji era 7iApr. 19iKyoto b Chuyuki B
925iStorm 1093 Aug. 26:The Kanji era 7{dul. 26{Unknown Xl Chuyuki B
926iFlood 1093} Sep. 17/The Kanji era 7|Aug. 18{Kyoto KK Fuso rvakuki, A B
Go Nijo moromichi ki
. Chuyuki,
927i{Heavy snow 1094;Feb. The Kaho era 1{Jan. All provinces | KE . A
Fuso ryakuki
928:Drought 1094;May, Jul and Aug. The Kaho era 1ileap Mar., Jun. and Jul. Kyoto 2% Chuyuki D B
930iLong rain 1094:Sep. and Oct. The Kaho era 1{Jul. and Aug. Kyoto oS Chuyuki A D C
929:Storm 1094 Sep. 28] The Kaho era 1|Aug. 10/Ise KA Kanchuki, A
Chuyuki
931iHeavy snow 1095:Dec. 31iThe Kaho era 2i{Nov. 26 Kyoto BEERE Chuyuki A
932iThunder storm 1096:Jun. 8iThe Eicho era 1{May 9{Kyoto ERBE Chuyu}q, . A B
Nyozein nendaiki
933 :Drought 1096:Jun. and Jul. 29iThe Eicho era 1{May and Jun. Kyoto A2 Chuyuki A C B
934:Storm 1096 Sep. 27:{The Eicho era 1iSep. 3iKyoto B E
935:Flood 1097 Apr. 30:The Jotoku era 1{Mar. 10{Kyoto ALK Chuyuki A
936:Drought 1097;Aug. The Jotoku era 1idun. Unknown RE Chuyuki B
Chuyuki,
Iwashimizu hachimangu kiroku ,
937Storm 1097} Sep. 19{The Jotoku era 11Aug. 5|All provinces | ALK Choyagunsai, A D B
Dai-nihonshi,
Nihon saiishi,
Ryusenji nendaiki
938iStorm 1098} Jan. 23iThe Jotoku era 1{Dec. 12{Kyoto e ERY Chuyuki A
939:Flood 1098:Jun. 17{The Jotoku era 2 {May 10{Kyoto Chuyuki A C
940iFlood 1098} Jul. 9iThe Jotoku era 2iJun. 2i{Kyoto Chuyuki A C B
941:iThunder storm 1098:Aug. 8iThe Jotoku era 2Jul. 3{Kyoto Chuyuki A B
1098} Aug. 30{The Jotoku era 2{Jul. 25{Unknown Chuyuki B
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Appendix 1. Chronological table of climatic disaster in Japan from 601 to 1200.
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943 Flood 1098| Sep. 11,16{The Jotoku era 2| Aug. 8. 13{Kyoto K é'}:‘:;jfi"mmk”' A B
944:Drought 1099 Mar. and Apr. The Kowa era 1iFeb. and Mar. Kyoto R Honchoseiki A C B
945:Drought 1099: Sep. The Kowa era 1{Aug. Unknown = D
946iLong rain 1100 Sep. The Kowa era 2iAug. Unknown sl D
947 Thunder storm 1101 Apr. 20{The Kowa era 3{Mar. 13{Kyoto ERE Chuyuki A
948Long rain 1101 The Kowa era 3 Kyoto ol Ryusenji nendaiki, A c B
Chuyuki
949 Storm 1102} Sep. 18iThe Kowa era 4{Jul. 27|Kyoto KA g"ha:;m'z“ monjo. A
950iStorm 1103;Feb. 14:The Kowa era 4iDec. 29iKyoto KA Chuyuki A B
951:Storm 1103 Mar. 8iThe Kowa era 5{Jan 21{Kyoto RE Honchoseiki A B
952 iHail 1103:May 28iThe Kowa era 5iApr. 14{Kyoto KBRS Nyozein nendaiki A
953iThunder storm | 1103} Jul. 8{The Kowa era 5{May 25/Kyoto %E Honchoseik, A
Chuyuki
. Geki nikki,
954:Long rain 1103 From Sep. to Dec. The Kowa era 5{Frm Aug. to Nov. Unknown £l Denryaku D B
955:Drought 1104: Jul. The Choji era 1idun. Kyoto 2 Chuyuki A C
956:Flood 1105: Jul. 4:The Choji era 2i{May 14iKyoto TR Chuyuki A C B
957iLong rain 1105¢ Sep. 25:The Choji era 21Aug. 9{Unknown Bl Chuyuki B
Shiryo soran,
958 Thunder storm 1106 Jun. 2i{The Kasho era 1{Apr. 22{Kyoto ERBE Eishoki, A
Chuyuki
959iThunder storm 1106} Jul. 18iThe Kasho era 1{Jun. 9/ Yamato ZE Chuyuki A
960iDrought 1106{Jul. and Aug. The Kasho era 1{Jdun. and Jul. Kyoto =14 g::;f:' D B
- - Chuyuki,
961]{Thunder storm 1107} Jul. 20{The Kasho era 2{Jun. 21{Kyoto FER+A . A
Jusandai yoryaku
962 Thunder storm 1107¢Jul. 29iThe Kasho era 2iJdul. 1iKyoto EE Chuyuki A
963iDrought 1107:From Aug. to Nov. The Kasho era 2{From Jul. to October Kyoto 2 Chuyuki D C B
964 Thunder storm 1108: Jul. 31{The Tennin era 1iJun. 14 ZEERE Chuyuki A
965 iHail 1108:Aug. 12:The Tennin era 1{dun. 26 i35 Chuyuki A
966: Thunder storm 1109:Jul. 29:The Tennin era 2iJun. 23{Kyoto EE Shiryo soran A
Eishoki,
967iHeavy snow 1110:Apr. 1iThe Tenei era 1{Mar. 4{Kyoto BEReR Hyakurensho, A
Dai—nihonshi
968 Storm 1110:Apr. 8{The Tenei era 1{Mar. 11}Kyoto KK Hyakurensho B
Shiryo soran,
969iStorm 1110;Jul. 16 The Tenei era 1{Jun. 21{Kyoto KEM Zoku honchotsugan, A B
Sankaiki
970iLong rain 11108 Jul. The Tenei era 1idun. Unknown FRELHK Hyakurensho B
971:Storm 1111iMay 25:The Tenei era 2{Apr. 9iKinki district | K& Chuyuki A D B
972 Hail 1112:Jul. 1iThe Tenei era 3iMay 28Kyoto BRE Jinnosyotoroku A B
973Drought 1112} Aug. The Tenei era 3}dul. Unknown 25 Denryaku, B
Chuyuki
974 Hail 1113 Jul. 19iThe Eikyu era 1{May 28{Unknown BE Honcho nendaiki B
975:iThunder storm 1113: Aug. 7iThe Eikyu era 1{dun. 17{Kyoto EE Shiryo soran A
976 Storm 1113} Aug. 15{The Eikyu era 1{Jun. 25{Kinki district RKE Honcho nendaiki B
977iStorm 1113:Sep. 22:iThe Eikyu era 1{Aug. 4ilse KA Choshuki A B
978iFlood 1113iSep. 26i{The Eikyu era 1{Aug. 8{Kyoto HK Honcho nendaiki B
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979} Storm 1113{0ct. 89| The Eikyu era 1|Aug. 20.21{Kyoto KA K Denryaku, A B
Choshuki
980} Storm 1114]Mar. 18{The Eikyu era 2|Feb. 3{Kinki district | KBV #7K g::;ﬁl‘“ A B
981:Flood 1114iMay 29:The Eikyu era 2{Apr. 16Kyoto KK Hyakurensho B
Ujiyamadashishi,
982iStorm 1114{Sep. 8iThe Eikyu era 2{Aug. 1{Kyoto KEFM Denryaku, A B
Chuyuki
. = Chuyuki,
983:iDrought 1114{Autumn The Eikyu era 2{Autumn Kyoto 2 Kofukuii betto shidai A (o} B
984 iFlood 1115 The Eikyu era 3i— —{All provinces | Ktk Kofukuji betto shidai A B
985iThunder storm 11163Aug. 16iThe Eikyu era 4iJun. 29 Yamato EE Shiryo soran A
986 Storm 1116i{Aug. 23{The Eikyu era 4iJul. 7{Yamato KA Denryaku B
987} Drought 1117{Jun. and Jul. The Eikyu era 5{May and Jun. Kyoto 28 Kajiruien, . A c B
Nijunisha _chushiki
988iStorm 1117:Oct. 5iThe Eikyu era 5:Sep. 1iKyoto KEFM Denryaku A B
989iFrost 1118iMay 8{The Genei era 1{Apr. 9iKyoto B Chuyuki A
990:Flood 1118i{Jul. The Genei era 1{Jun. — iKyoto Tk g:zttznsm' A o} B
991:iThunder storm 1118iAug. 18iThe Genei era 1idul. 23{Kyoto REM Chuyuki B
992 Thunder storm 1119iSep. 12iThe Genei era 2iJul. 29|{Kyoto EE Chuyuki A
993:Drought 1119iSummer The Genei era 2iSummer Kyoto 2 Chuyuki C B
994iLong rain 1119]Aug. and Sep. The Genei era 2{Jul. and Aug. Kyoto Ch_uyl{kl' ) A C B
Dai-nihonshi
995iStorm 1119iDec. 12{The Genei era 2{Nov. 2{Kyoto Chuyuki A B
996 Thunder storm 1120idul. 31iThe Hoan era 1{Jun. 27iKyoto Chuyuki A
997i{Storm 1121iJan. 17{The Hoan era 1{Dec. 20{Kyoto Chuyuki A B
998iFlood 1121i0ct. 15iThe Hoan era 2{Aug. 25|Ise Jingu zoreishu, A B
Kanchuki
999:Drought 1123iJul. The Hoan era 4iJun. Unknown 2 Hyakurensho B
1000 Storm 1123{Sep. 20iThe Hoan era 4iAug. 22i1se REFHK Jingu zoreishu A B
1001 iHail 1124 iMay 17iThe Tenji era 1{Mar. 25 Kyoto BE Chuyuki A
1002iFlood 1124{Oct. 10 The Tenji era 1{Aug. 24ilse oK Chuyuki A
1003 iFlood 1124iNov. 28:The Tenji era 1{Oct. 14ilse oK Chuyuki A B
1004 iStorm 1125{Aug. 14 The Tenji era 2{Jul. 7{Unknown AEM Chuyuki B
1005iFlood 1125i{Sep. and Oct. The Tenji era 2i{Aug. and Sep. —1All provinces |i#t/KF’ Chuyuki mokuroku A C B
1006 { Thunder storm 1126iJul. 17:The Daiji era 1{Jun. 18/ Kyoto EE Chuyuki A
1007 i Thunder storm 1127 {May 29:The Daiji era 2iApr. 10{Kyoto FIBLLAULES Chuyuki A
1008:Flood 1127iJun. 22iThe Daiji era 2{May 4iKyoto K Chuyuki A
1009 Storm 1127{Aug. 23:{The Daiji era 2iJul. 7iKyoto KERM Chuyuki A
1010;Storm 1127:Sep. 4i{The Daiji era 2 Jul. 19{Kyoto KEFM Chuyuki A
1011}Long rain 1127 Oct. The Daiji era 2{Sep. All provinces |’ Ch!"ylfkl' . A [¢]
Dai=nihonshi
1012{Storm 1128Sep. 5/ The Daiji era 3Aug. 2|Kyoto KEF :zzx[j”s’"" A B
1013iHail 1129{May 28 The Daiji era 4{May 2{Kyoto BE Daigo zojiki A
1014:Flood 1129:Sep. 4:{The Daiji era 4ileap Jul. 12{Kyoto FRLAK Chuyuki A C B
1015iDrought 1130:Jul. The Daiji era 5{Jun. Unknown 2EWm Chuyuki B
1016 i Thunder storm 1130jAug. 25{The Daiji era 5{Jul. 13{Kyoto El Daigo zojiki A
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Appendix 1. Chronological table of climatic disaster in Japan from 601 to 1200.

The Gregorian calendar
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NO. | Kind of di Area . Historical record Source 1 | Source 2 | Source 3 { Source 4
AD. Month Day {The name of Japanese era{ Year Month Day in Japanese

1017iStorm 1130; Oct. 22{The Daiji era 5/Sep. 12{Kyoto KA Kawachinokuni shoushouji engi, A B
Hyakurensho

1018 Storm 1131 Aug. 4]The Tensyo era 11dul. 3{Kyoto KA Choshuk, A B
Hyakurensho

1019:Storm 1131:Sep. 25iThe Tensyo era 1]Aug. 25iKyoto KE Choshuki A

1020i{Flood 1132{Jun 28{The Chosho era 1{May 7iKyoto KK g:ojh:kl' A

uyuki

1021 Thunder storm 1132:Jul. 10: The Chosho era 1{May 19{Kyoto EE Chuyuki A

1022 :Drought 1133;Apr. The Chosho era 2iMar. Kyoto 2 Chuyuki C

1023 Thunder storm 1133} Jul. 25! The Chosho era 2{Jun. 15]Kyoto EEHM Chuyuki A

1024 i Thunder storm 1133{Aug. 23iThe Chosho era 2iJul. 14{Kyoto EE Chuyuki A
Hyakurensho,

1025iLong rain 1133:0ct. 1{The Chosho era 2iAug. 24{Kyoto s Chuyuki, A C B
Dai—nihonshi

1026Flood 1134} Jun 18{The Chosho era 3|May 17|Kinki district Chuyuk, c
Hyakurensho

1027 {Storm 1134:Jul. 14iThe Chosho era 3iJun 14{Kyoto Choshuki A

1028]Storm 1134} 0ct. 8{The Chosho era 3|Sep. 12|Kyoto Chuyukd,
Hyakurensho

1029iFlood 1135} Jan The Chosho era 3|Dec Unknown Chuyuld, B
Kofukuji nendaiki

1030iLong rain 1135t Jun. The Hoen era 1{Apr. Unknown Chuyuki B

1031iThunder storm 1135:Aug. 28:The Hoen era 1{Jdul. 11iKyoto Chuyuki A

1032 {Hail 1135} Sep. 17i{The Hoen era 1{Aug. 1{Kyoto Chuyuki A

1033iStorm 1136 Sep. 9:The Hoen era 2{Aug. 5{Kyoto Chuyuki B

1034:Storm 1137 Mar. 27:The Hoen era 3iFeb. 27 Kawachi Kawachinokuni Shoushouji_engi B

1035]Flood 1139} Aug. The Hoen era 5|Jul. — IKyoto ok Nyozein nendaiki, A B
Wakangofu
Jusandai yoryaku,

1036 { Thunder storm 1140: Jul. 9iThe Hoen era 6{leap May 16} Kyoto RE Hyakurerisho, A
Sogobunin,
Kojiruien

1037iFlood 1141} Sep. 28{The Eiji era 1]Aug. 20{Kyoto KFEHK ;'ay:"?“"ensm' A B

1038:Storm 1141 Oct. 10i{The Eiji era 1,Sep. 2i{Kyoto KE Dainihon fuken shi A

1039 {Hail 1142: May 3iThe Koji era 1{Mar. 29{Kyoto BE Taiki A

1040 Thunder storm 1142:Jun 30{The Koji era 1{May 28{Kyoto FERE Taiki, . A
Honchoseiki

1041:Flood 1142:Jul. 2iThe Koji era 1idun. 1iKyoto K ARLEEK Taiki A B

1042iStorm 1142} Sep. 29{The Kaji era 1{Sep. 2|Kyoto KEFLHK Taiki, A B
Honchoseiki

1043iStorm 1143iFeb. 26:The Koji era 2{Feb. 3iKyoto KA Honchoseiki A B

1044 i Thunder storm 1143:May 14iThe Koji era 2 Mar. 21{Kyoto ERKRE Honchoseiki A

1045 Flood 1143} Jun. 261The Koji era 2{May 5/Kyoto sk Hyakurensho, A B
Honchoseiki

1046 {whirlwind 1144} Jul. 5{The Tenyo era 1{May 26{Kyoto BAEW Taik, A
Zoku honchotsugan

1047Storm 1144 Aug. 14{The Tenyo era 11dul. 7{Kyoto KA Taiki, B
Honchoseiki

1048iStorm 1145} Feb. 5iThe Kyuan era 1{Jan. 5{Kyoto PN Taiki
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1049:Flood 1145 Jun. 30i{The Kyuan era 1{Jun. 2|{Kyoto K Taiki A B

1050 Storm 1145:Sep. 9iThe Kyuan era 1{Aug. 14{Kyoto KE Taiki A B
Honchoseiki,

1051 Storm 1145} Oct. 2{The Kyuan era 1{Sep. 7{Kyoto KEM Taiki B

1052 Thunder storm 1146 Apr. 28iThe Kyuan era 2{Mar. 9{Kyoto %S Honchoseiki, A
Hyakurensho
Kofukuji ryakunenndaiki,

1053 i{Flood 1146:Jun. 29{The Kyuan era 2{May 12{Kinki district Ktk Hyakurensho, A B
Taiki

1054 i Thunder storm 1146:Dec. 28iThe Kyuan era 2{Nov. 16{Unknown REM Honchoseiki B

1055 whirlwind 1147} Aug. 5! The Kyuan era 3/Jun 30|Kyoto wRR (L) ARME AN A B
Honchoseiki

1056 whirlwind 1147} Aug. 261 The Kyuan era 3|Jul. 21|Kyoto BEsEW i;’:‘k‘: honchotsugan.

1057 Storm 1147:Oct. 14 The Kyuan era 3{Sep. 11i{Kyoto KA Taiki A

1058 Storm 1148:Apr. 26iThe Kyuan era 4{Mar. 29 Kyoto KE Honchoseiki A
Koyasan monjo,

1059 Thunder storm 1149 Jun. 26{The Kyuan era 5{May 12{Omi FX Honchoseiki, A
Sogobunin

1060 Thunder storm 1149 Jul. 17iThe Kyuan era 5idun. 4iKyoto Honchoseiki A

1061 Thunder storm 1149 Aug. 3iThe Kyuan era 5idun. 21{Kyoto Honchoseiki A

1062 Storm 1149{Aug. 59i{The Kyuan era 5idun. 23, 27i1se Kanchuki A

1063iFlood 1149:Sep. 19,20: The Kyuan era 5iAug. 9,10{Kyoto Honchoseiki A B

1064 iwhirlwind 1149{Nov. 6iThe Kyuan era 5.Sep. 27 Kyoto Honchoseiki A B

1065 Thunder storm 1150:Feb. 12iThe Kyuan era 6iJan. 6{Kyoto Taiki A

1066 {Flood 1150iApr. 6iThe Kyuan era 6iFeb. 30}{Kyoto Taiki A

1067iStorm 1150: Jul. 24:The Kyuan era 6iJun. 21iKyoto Taiki A
Honchoseiki,

1068iStorm 1150; Sep. 3iThe Kyuan era 6{Aug. 4iKyoto Hyakurensho, A B
Taiki

1069:Storm 1150i Sep. 19iThe Kyuan era 61Aug. 20iKyoto KEFM Taiki A

1070;Flood 150! Sep. 27{The Kyuan era 6/Aug. 28|Kyoto KFL#K _Fr':i”kfh"“'k" A B

1071iStorm 1150: Oct. 18:The Kyuan era 6{Sep. 19{Unknown A Taiki B

1072{Thunder storm |  1151{Mar. 17{The Nimpei era 1|Feb. 21{Kyoto EERE Taiki, A
Hongchoseiki

1073:Flood 1151 Apr. 1iThe Nimpei era 1{Mar. 6 Kyoto AAKCE Honchoseiki B

1074iStorm 1151} Apr. 15 {The Nimpei era 1 Mar. 20 |Ise KEFH Dainihion fukan shi, A B
Honchoseiki

1075 Storm 1151} Apr. 24 {The Nimpei era 1{Mar. 29 {Unknown RAMKBE SR ;“’,’;?h“e'k" A B

aiki

1076iStorm 1151 Aug. 15 {The Nimpei era 1}Jun. 24 |Ise KA Dainihon fuken shi, A B
Honchoseiki

1077{Storm 1151 Aug. 27,28{The Nimpei era 1]Jul. 7—8|Kyoto A#K Honchoseiki, A B
Hyakurensho

1078Storm 1151} Sep. 17{The Nimpei era 11dul. 281se AR AN Honchoseiki B

1079 {Storm 1151:Oct. The Nimpei era 1{Aug. Kii KA Kumanoshi A

1080:Storm 1151iNov. 16{The Nimpei era 1{Sep. 29{Kyoto KB Honchoseiki A

1081iStorm 1152 Apr. 11{The Nimpei era 2{Feb. 28|lse REAEW HO.r‘IChOS.eIkI, B
Heihanki
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1082]{Thunder storm 1152} Jul. 1{The Nimpei era 2|May 20{Kyoto EERHERER :::E:i"ksie'k" A B
1083iDrought 11523 Jul. The Nimpei era 2{Jun Unknown X2 Honchoseiki B
1084:Storm 1152} Aug. 31;{The Nimpei era 2{Jul. 22{Unknown PN HO,HChOS,eIkI' B
Heihanki
Honchoseiki,
1085;Storm 1152 Sep. 23{The Nimpei era 2{Aug. 16Kyoto B Sankaiki, A
Heihanki
1086iFlood 1153 Jun. 25{The Nimpei era 3{May 25/Kyoto KK ;':i':jh“e'k" A B
1088]Drought 1153{Jul. and Aug. The Nimpei era 3|Jun. and Jul. Kyoto L3 ?:i"k?h"se'k" A c
1087{Thunder storm 1153 Aug. 4{The Nimpei era 3]Jul. 6{Kyoto BB ?:i”k?h"se'k" A B
Honchoseiki,
1089iStorm 1153;Oct. 16{The Nimpei era 3{Sep. 20{Kyoto KEM Hyakurensho, A B
Taiki
1090} Storm 1153 Nov. 4{The Nimpei era 3|0ct. 10{Unknown KEHEEB ?:i';fh"se'k" B
1091 {Thunder storm 1154{Aug. 12iThe Kyuju era 1{Jun. 24 {Kyoto Taiki A
1092 iFlood 1154:Sep. 19:The Kyuju era 1{Aug. 3iKyoto Taiki A B
1093iLong rain 1155{Dec. 28iThe Kyuju era 2{Nov. 25{Unknown Taiki B
1094 Thunder storm 1156 Jul. 27;The Hogen era 1{Jdul. 2iKyoto Iwashimizu hachimangu shi A
1095:Drought 1157:Aug. 29:The Hogen era 2 Jul. 16 Kyoto Heihanki B
1096 i Drought 1158 Jul. 27;The Hogen era 3iJun. 23{Unknown Heihanki B
1097 Storm 1159{Aug. The Heiji era 1{dun. — {Kyoto Entairyaku A B
1098iFlood 1160:Aug. 23iThe Eiryaku era 1{Jun. 21,22 {Kyoto Hyakurensho A B
1099 Storm 1160} Oct. 21iThe Eiryaku era 11{Sep. 13{Unknown Sankaiki B
1101}Drought 1161}Jul. and Aug. The Oho era 1}Jun. and Jul. Kyoto Sankaiki, c B
Tojichojabunin
1100:Flood 1161:Aug. 4:The Oho era 1iJul. 4iKyoto Sankaiki A B
1102iDrought 1162 Summer The Oho era 2{Summer Kyoto Honchotsuki A C
1103iHail 1163:Jun. 6:The Chokan era 1iApr. 26{Kyoto Dainihon fuken shi A
1104 Storm 1163} Sep. The Chokan era 1{Aug. — iKyoto Honcl’lm ,tSUkI' X . A B
Iwashimizu hachimangu kiroku
1105iLong rain 1165:May and Jun. The Eiman era 1{Mar. and Apr. Unknown Sankaiki B
1106 i Storm 1165; Sep. 14iThe Eiman era 1{Aug. 1{Kyoto Hyakurensho A B
1107:Drought 1166:Jul. and Aug. The Ninan era 1{Jun. and Jul. Unknown Daigoji_zojiki B
1108iLong rain 1167:Jun. 16iThe Ninan era 2 May 20{Unknown Akihiro oki B
1109:Drought 1167 Aug. 10{The Ninan era 2{Jul. 17{Unknown Heihanki B
1110iHeavy snow 1168 Feb. 24iThe Ninan era 3iJan. 7{Kyoto Heihanki A
11113Drought 1168 Jul. The Ninan era 3iJun. Unknown Heihanki B
1112iHail 1168:Jul. The Ninan era 3iJun. Iwashiro Aizu kyuji soko A
1113{Thunder storm 1168} Aug. 28{The Ninan era 3|Jul. 17|Kyoto BE Hyakurensho, A
Jinnosyotoroku
1114iStorm 1169 Mar. 16{The Kao era 1|Feb. 9{Kyoto KA Hyakurensho, A B
Dai—nihonshi
1115iDrought 1169:Jul. The Kao era 1{Jun. Unknown RE Heihanki B
1116iLong rain 1169:Oct. 24iThe Kao era 1{Sep. 25{Unknown BEATLR Heihanki B
1117 1169;Dec. 9iThe Kao era 1{Nov. 12{Kyoto EE Hyakurensho A
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1118;Storm 1170iFeb. 8{The Kao era 2|Jan. 14{Unknown FRELHIK Gumaiki B
1119iDrought 1170} Jul. 20{The Kao era 2{May 28{Unknown W Gyokuyo, B
Heihanki
1120iStorm 1170:Jul. 21{The Kao era 2 {May 29{Unknown A Gumaiki B
1121iFlood 1170} Jul. 2324{The Kao era 2{Jun 1-2{Kyoto PR giz:ﬁ:? A B
1122iStorm 1170} Sep. 26{The Kao era 2|Aug. 8|Kyoto KEARER Hyakurensho, A B
Gyokuyo
1123{Flood 1711 Jun The Syoan era 1{May — Kii #k Shiryosoran, A B
Koyasan monjo
1124iFlood 1172} Jun 20{The Syoan era 2|May 20{Kyoto BEHK Gyokuyo, A c B
Hyakurensho
1125 Thunder storm 1173:May 18iThe Syoan era 3iMar. 28iKyoto FREBE Gyokuyo A
1126:Flood 1173iJun 27 The Syoan era 3{May 9}/Kyoto REHK Gyokuyo A B
1127 {Drought 1173 Aug. 17i{The Syoan era 3idun. 30{Unknown K2 Gyokuyo B
1128iStorm 1173:Oct. 26;The Syoan era 3{Sep. 11{Kyoto AR Gyokuyo A B
1129 Thunder storm 1174} Jul. 29{The Syoan era 4{Jun 22|Kyoto BB Akihiro oki, A
Gyokuyo
Zoku honchotsugan,
- Gyokuyo,
1130i{Drought 1174;Jun. and Jul. The Syoan era 4{From May to Jul. Kyoto X2 A C B
Hyakurensho,
Kojidan
1131iThunder storm 1174 Aug. 26;The Syoan era 41Jul. 20{Kyoto Hyakurensho A
1132iFlood 1175:Jul. 3iThe Angen era 1i{dun. 7{Kyoto ik Gyokuyo A C B
1133i{Storm 1175} Sep. 25{The Angen era 1{Sep. 2iKyoto KERAEARTY Sankaiki,
Gyokuyo
Gyokuyo,
1134{Storm 1175 Oct. 5iThe Angen era 1{Sep. 12{Kyoto KE Sankaiki, A B
Hyakurensho
Akihiro oki,
1135{Thunder storm 1176;Apr. 18{The Angen era 2Mar. 1iKyoto EE Gyokuyo, A
Hyakurensho
Rekidaikoki,
1136 Thunder storm 1176} Aug. 6iThe Angen era 2{Jun. 23|Kyoto REW Hyakurensho, A B
Gyokuyo,
Akihiro_oki
1137:Drought 1176:Jul. The Angen era 2{Jun. Unknown Eiss] Akihiro oki B
1138iStorm 1176 Aug. 18{The Angen era 2{Jul. 5{Kyoto RERM Gyokuyo A B
Akihiro oki,
1139 whirlwind 1177 May 24iThe Jisyo era 1{Apr. 18{Kyoto stR Hyakurensho, A B
Gyokuyo
1140{Storm 1177 Jul. 27:The Jisyo era 1{Jun. 23{Unknown RERM Rekidaikoki B
1141:Flood 1177} Aug. The Jisyo era 1{Jul. — iKyoto ARBKKE Nakasuke oki A B
1142Drought 1178 Aug. The Jisyo era 2jleap Jun. Unknown ksl Sankaiki B
. Honchotsuki,
1143iStorm 1179:Jun 25{The Jisyo era 3 May 12{Kyoto KE A B
Zoku_honchotsugan
1144 iwhirlwind 1179:Jul. 27{The Jisyo era 3iJun. 14{Kyoto TER Genpei seisui ki A
1145]Flood 1179/ Oct. 27{The Jisyo era 3iAug. 23, 28{Kyoto oK Gyokuyo A B
1146 whirlwind 1180} Mar. 22i{The Jisyo era 4/Feb. 18}Kyoto ol Sankaiki, A B
Hyakurensho
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Appendix 1. Chronological table of climatic disaster in Japan from 601 to 1200.

The Gregorian calendar The old calendar Ferdl i
NO. | Kind of di Area DeSC|.lptI0n =t Historical record Source 1 | Source 2 | Source 3 { Source 4
AD. Month Day {The name of Japanese era{ Year Month Day in Japanese
Gyokuyo,
o . = Sankaiki,
1147 iwhirlwind 1180 Jun. 11The Jisyo era 4{Apr. 29{Kyoto KieRERBEE A ) A B
Meigetsuki,
Hyakurensho
1148 Drought 1180{From Jun. to Aug. The Jisyo era 4{From May to Jul. Kyoto 2R :::::irkeinsho, A [¢] B
1149 Thunder storm 1180{Aug. 7iThe Jisyo era 4iJul. 8iKyoto =B
1150iStorm 1180; Sep. 24{The Jisyo era 4{Aug. 26{Kyoto R Sankaiki, ) A B
Azuma kagami
Sankaiki,
1151 {Thunder storm 1180{Nov. 25{The Jisyo era 4{Oct. 29{Kyoto ERRBRE Gyokuyo, A
Kikki
1152 iThunder storm 1181:Jan. 22iThe Jisyo era 4iDec. 28iKyoto BN Nyozein nendaiki A
1153iFlood 1181} Jul. 3The Yowa era 1{May 13 Kyoto ER K Gyokuyo, A
1154{Drought 1181{Aug. and Nov. The Yowa era 1{Jun. and October Kyoto KENE ﬁt}‘;‘l;i ¢} B
1155]Storm 1182} Apr. 7{The Juei era 1{Feb. 25Ise KE Kanchuki,
Gyokuyo
1156:Flood 1182i Jul. 11iThe Juei era 1idun 2{Kyoto AREEK Gyokuyo A B
1157{Thunder storm 1182} Aug. 1{The Juei era 1{Jun. 23{Kyoto EE Eim“y“ A
1158] Thunder storm 1182} Aug. 16{The Juei era 1Jul. 9/Kyoto EE Eiﬁ’j“y"' A
1159:Hail 1183} Apr. 24iThe Juei era 2{Mar. 23iKyoto ZEFRBE Gyokuyo A
11603Drought 1183:Jun. The Juei era 2{May Unknown 2m Hyakurensho B
1161iLong rain 1183:Jul. The Juei era 2{Jun. Kyoto BRZL Kikki B
1162]{Thunder storm 1183} Aug. 20{The Juei era 2{Jul. 24{Kyoto %E :i‘{iﬁ“re"s’“" A
1163iThunder storm 1184;Feb. 21:The Genryaku era 1{Jan. 1ilse EM Gyokuyo A B
1164iFlood 1184iMay 29{The Genryaku era 1{Apr. 11{Kyoto KK Gyokuyo A
1165;Drought 1184;Aug. 24:The Genryaku era 1iJul. 10} Unknown il Gyokuyo B
1166 Storm 1184} Aug. 29 The Genryaku era 11dul. 15{Kyoto A Sankaiki, A
Gyokuyo
1168:Drought 1184} Aug The Genryaku era 1idul. Kinki district 2 Gyokuyo A [¢]
1167]Storm 1184} Sep. 30{The Genryaku era 1/Aug. 17]Kyoto A Sankaiki, A
Gyokuyo
1169Storm 1185} Mar. 28] The Bunji era 1{Feb. 18} Setouchi KA Horyakukan ki, A
Zoku honchotsugan
. . . . = Dai-nihonshi,
1170:Drought 1185} Spring and Summer The Bunji era 1{Spring and Summer All provinces | K2 Lo A B
Genpei seisui ki
1171Flood 1185} Autumn and Winter The Bunji era 1{Autumn and Winter Kyoto K Dai-nihonshi, A B
Genpei seisui ki
1172iHeavy snow 1186:Jan. 25iThe Bunji era 1{Dec. 26Kyoto BERER Gyokuyo A
1173iStorm 11861 0ct. 14{The Bunji era 2| Aug. 23|Yamato KEFHK Gyokuyo, A
Nakatomino hiroshige ki
1174iFlood 1186:Dec. 30iThe Bunji era 2{Nov. 11{Kyoto K Ryusenji nendaiki A B
1175iThunder storm 1187:May 1i{The Bunji era 3iMar. 14iKyoto ERBE Gyokuyo A B
1176 Thunder storm 1187;May 30i The Bunji era 3| Apr. 14 Kamakura ZEWE Azuma kagami A B
1177{Storm 1187} Aug. 25{The Bunji era 3{Jul. 13}Kyoto KEF Kanchuki, A
Gyokuyo
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Appendix 1. Chronological table of climatic disaster in Japan from 601 to 1200.

NO. | Kind of di The Gregorian calendar The old calendar Area DeSC|.lptI0n =t Historical record Source 1 | Source 2 | Source 3 { Source 4
AD. Month Day {The name of Japanese era{ Year Month Day in Japanese
1178:Flood 1187 Oct. 6:The Bunji era 3iAug. 26{Kamakura K Buke nendaiki A B
1179 {Thunder storm 1187:Dec. 27{The Bunji era 3{Nov. 19i{Unknown AEBRT Gyokuyo B
1180:Storm 1188 Mar. 20iThe Buniji era 4iFeb. 14{Kamakura B/ Azuma kagami A
1181iStorm 1188: Apr. 23{The Bunji era 4{Mar. 18{Yamato KA Gyokuyo A B
1182 Thunder storm 1188 Jul. 7:The Bunji era 4Jun. 5/Kamakura FEFLHK Azuma kagami A B
1183iLong rain 1189:Feb. and Mar. The Bunji era 5i{Jan. and Feb. Unknown pugss Gyokuyo B
Gyokuyo,
1184i{Storm 1189;Oct. 8iThe Bunji era 5i{Aug 20{Kyoto KEM Nakasuke oki, A B
Azuma kagami
1185iStorm 1190iJan. 8iThe Bunji era 5{Nov. 23{Kamakura ZUE, Azuma kagami B
1186 Thunder storm 1190: Jun. 26iThe Kenkyu era 1iMay 15{Kamakura EFWLEN Azuma kagami A B
1187 Thunder storm 1190 Aug. 14iThe Kenkyu era 1{Jul. 5{Kyoto BE Hyakurensho A B
Gyokuyo,
Azuma kagami ,
1188:Storm 1190} Sep. 25{The Kenkyu era 1) Aug. 17|Kinki district | KBRS K Zoku honchotsugan, A B
Nyozein nendaiki,
Kofukuji ryakunenndaiki,
1189iDrought 1190:From Oct. to Dec. The Kenkyu era 1{From Sep. to Nov. All provinces {2 Azuma kagami C B
1190iLong rain 1190 The Kenkyu era 1 Unknown Sl Moromori ki C
1191iStorm 1191:Mar. 19:The Kenkyu era 2iFeb. 15{Kanto district | A& Dainihon fuken shi A
Gyokuyo,
1192iDrought 1191:Jun. The Kenkyu era 2{May Kyoto INERE AR Kiu nikki in the Kenkyuera 2, D C B
Kanotoi
1193iFlood 1191:Sep. 23:The Kenkyu era 2{Aug. 26Kyoto K Nyozein nendaiki A B
1194iHeavy snow 1192 Feb. 13{The Kenkyu era 2{leap December 21iKyoto EERER Gyokuyo A
1195:Flood 1192:Oct. 13iThe Kenkyu era 3iAug. 28}Kyoto RELHK A
1196iLong rain 1193 Jul. The Kenkyu era 4{Jun. Unknown Bl Gyokuyo B
1197:Drought 1193 Jul. 27:The Kenkyu era 4iJun. 20{Unknown RENE Azuma kagami B
1198iDrought 1194:May The Kenkyu era 5i{Apr. Kyoto 2 Gyokuyo C
1199:i Thunder storm 1194 Oct. 31i{The Kenkyu era 5{Sep. 9Kyoto EEHM Hyakurensho A
1200:Storm 1195 Oct. 17{The Kenkyu era 6/Sep. 6|Kinki district | AR Gyokuyo, A B
Shiryo soran
Hyakurensho,
1201 {Thunder storm 1196;Aug. 10{The Kenkyu era 7iJdul. 8iKyoto EE Iwashimizu hachimangu kiroku , A B
Genko shakusho
Hyakurensho,
1202{Thunder storm 1196 Aug. 22iThe Kenkyu era 7{Jul. 20{Kyoto EE Iwashimizu hachimangu kiroku , A
Genko shakusho
1203 Thunder storm 1196 Sep. 18{The Kenkyu era 7i{Aug. 17{Kyoto B Hylakurensho, A B
Shiryo soran
1204{Thunder storm 1197;Ausg. 17{The Kenkyu era 8ileap Jun. 25{Kyoto REW Hy.akurensho, A B
Shiryo soran
1205 Thunder storm 1198 Apr. 6:The Kenkyu era 9iFeb. 21{Unknown KAEEE Meigetsuki B
1206 Thunder storm 1199} Jun 10{The Syaji era 1{May 8|Kyoto EERE Meigetouki, ) A
Inokuma kanpaku ki
1207 {Flood 1199:Jun. 12iThe Syoji era 1{May 10{Kyoto KRLHEK Meigetsuki A
1208iFlood 1199iJun. 28{The Syoji era 1{May 26Kyoto KFL#K Meigetsuki A
1209 Thunder storm 1199 Jul. 7iThe Syoji era 1{Jun. 6{Kyoto HERE :\:I;Lguetsukl. A
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Appendix 1. Chronological table of climatic disaster in Japan from 601 to 1200.

NO. | Kind of disaster The Gregorian calendar The old calendar Area Descl'lptlon CHCRERT Historical record Source 1§ Source 2 | Source 3 | Source 4
AD. Month Day {The name of Japanese erai Year Month Day in Japanese

1210:Storm 1199: Jul. 27iThe Syoji era 1idun. 26{Unknown =455l Meigetsuki B

1211:Drought 1199;Aug. The Syqji era 1idul. Kyoto 25 Meigetsuki D

1212Flood 1199} Sep. 18{The Syoji era 1{Aug. 19{Echigo K Meigotsuld, A
Narusuke oki

1213:iStorm 1199: Sep. 28iThe Syoji era 1iAug. 29{Unknown ' Meigetsuki B

1214iStorm 1199:Oct. 22:The Syoji era 1:Sep. 24ilse KA Ruiju daibunin A

1215iLong rain 1199} Oct. The Syoji era 1/Sep. Kinki district | RFR Meigotsukd, D c B
Narusuke oki

1216{Heavy snow 1200 Feb. 6iThe Syoji era 2iJan. 13{Kamakura EERER A

1217:Storm 1200:Feb. 78:The Syoji era 2iJan. 14—15Unknown b Gyokuyo B

1218i{Storm 1200; Apr. 24iThe Syoji era 2{Mar. 3{Kamakura KEF Azuma kagami A

1219iFlood 1200: Sep. 25{The Syoji era 2iAug. 9:Kyoto Meigetsuki A B

1220i{Storm 1200; Sep. 27i{The Syqji era 2{Aug. 11{Izu Sotozan jogeshodo meyasu A
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28
27
s -
od
1.Yamashiro 21.0mi 36.Tamba 52.Kii 67.1ki
2.Yamato 22.Mino 37.Tango 53.Awaji 68.Tsushima
3.Kawachi 23.Hida 38.Tajima 54.Awa
4.Izumi 24 .Shinano 39.Inaba 55.Sanuki
5.Settsu 25.Kozuke 40.Hoki 56.1yo
26.Shimotsuke 41.Izumo 57.Tosa
6.1ga 27 .Mutsu 42 . Iwami
7.1se 28.Dewa 43.0ki 58.Chikuzen
8.Shima 59.Chikugo
9.0wari 29.Wakasa 44 Harima 60.Buzen
10.Mikawa 30.Kaga 45 .Mimasaka 61.Bungo
11.Totomi 32.Noto 46.Bizen 62.Hizen
12.Suruga 33.Etchu 47 Bitchu 63.Higo
13.1zu 34.Echigo 48.Bingo 64.Hyuga
14.Kai 35.Sado 49.Aki 65.0sumi
15.Sagami 50.Suo 66.Satsuma
16.Musashi 51.Nagato
17.Awa
18.Kazusa
19.Shimosa
20.Hitachi

Provinces of early Japan
This Figure is quoted from Farris (1985)
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Appendix 2. Terms of Japanese era (a)

The number of

Climatic disaster

The name of Japanese era A.D. Term climatic per year
disaster

Emperor Suiko HEEXE 592-628 36 9 0.3
Emperor Jomei H#HXE 629-641 12 5 0.4
Emperor Kogyoku EEXE 655-661 3 11 3.7
Taika era X1t 645-650 5 2 0.4
Hakuchi era B % 650-654 5 2 0.4
Emperor Tenji XEXRE 668-671 3 4 1.3
Emperor Tenmu XHERXE 673-686 13 14 1.
Shucho era x5 686-686 0 1

Emperor Jito B#HEXE 690-697 7 5 0.
Emperor Mommu XHEXE 697-701 10 2 0.2
Taiho era KE 701-704 3 7 2.
Kyoun era BE 704-708 4 7 1.
Wado era #0 R 708-715 8 10 1.
Reiki era £& 715-717 2 0 0.
Yoro era = 717-724 7 5 0.
Jinki era i 5B 724-729 5 5 1.
Tempyo era X ¥E 729-749 20 19 1.
Tempyokanpo era XERE 749-749 0 0 0.
Tempyoshoho era XEBE 749-757 8 8 1.
Tempyohoji era RXEEF 757-765 8 8 1.
Tempyojingo era X F 765-767 2 5 2.
Jingokeiun era WERE 767-770 3 5 1.
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Appendix 2. Terms of Japanese era (b)

The number of

Climatic disaster

The name of Japanese era A.D. Term climatic per year
disaster
Hoki era BE 770-781 11 34 3.1
Ten-o era X F& 781-782 1 1 1.0
Enryaku era iE /& 782-806 24 36 1.5
Daido era NI 806-810 4 13 3.3
konin era gh (= 810-824 14 25 1.8
Tencho era X E 824-834 10 15 1.5
Jowa era & 834-848 14 28 2.0
Kasyo era = 848-851 3 12 4.0
Ninju era —= 851-854 3 8 2.7
Saiko era 7= & 854-857 3 11 3.7
Tenan era X = 857-859 2 12 6.0
Jogan era BE# 859-877 18 96 5.3
Gangyo era T 877-885 8 35 4.4
Nina era —# 885-889 4 20 5.0
Kampyo era BF 889-898 9 14 1.6
Syotai era & & 898-901 3 4 1.3
Engi era EE 901-923 22 48 2.2
Encho era TR 923-931 8 21 2.6
Johei era AT 931-938 7 14 2.0
Tengyo era X B 938-947 9 31 3.4
Tenryaku era X & 947-957 10 19 1.9
Tentoku era X 1& 957-961 4 12 3.0
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Appendix 2. Terms of Japanese era (c)

The number of Climatic
The name of Japanese era A.D. Term climatic disaster per
disaster year

Owa era FE #0 961-964 3 9 3.
Koho era ER 964-968 4 6 1.
Anna era oo il 968-970 2 6 3.
Tenroku era X % 970-974 4 3 0.
Tenen era X 974-976 2 8 4.
Jogen era AT 974-978 2 9 4.
Tengen era X T 978-983 5 12 2.
Eikan era X B 983-985 2 4 2.
Kanna era B 985-987 2 4 2.
Eien era K FE 987-989 2 4 2.
Eiso era 7k 989-990 1 3 3.
Shoryaku era IE & 990-995 5 13 2.
Chotoku era & 995-999 4 9 2.
Choho era & 999-1004 5 15 3.
Kanko era EAGIN 1004-1013 9 32 3.
Chowa era & 1013-1017 4 28 7.
Kannin era ' 1017-1021 4 11 2.
Jian era % 1021-1024 3 8 2.
Manju era B E 1024-1028 4 10 2.
Chogen era £t 1028-1037 9 21 2.
Choryaku era ’ B 1037-1040 3 2 0.
Chokyu era A 1040-1044 4 7 1.
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Appendix 2. Terms of Japanese era (d)

The number of Climatic
The name of Japanese era A.D. Term climatic disaster per
disaster year

Kantoku era S 1044-1046 2 1 0.
Eisyo era 7K K 1046-1053 7 6 0.
Tengi era K& 1053-1058 5 3 0.
Kohei era e o 1058-1065 7 9 1.
Jiryaku era 15 & 1065-1069 4 7 1.
Enkyu era I/ 1069-1074 5 3 0.
Joho era 7K PR 1074-1077 3 0.
Jyoryaku era 7K & 1077-1081 4 5 1.
Eiho era K PR 1081-1084 3 5 1.
Otoku era JiE 7 1084-1087 3 2 0.
Kanji era R 1087-1095 8 18 2.
Kaho era R 1095-1097 2 5 2.
Eicho era X R 1097-1097 1 3 3.
Jotoku era A {8 1097-1099 2 9 4.
Kowa era B Fn 1099-1104 5 11 2.
Choji era KR 1104-1106 2 3 1.
Kajo era K 1106-1108 2 6 3.
Tennin era FA= 1108-1110 2 3 1.
Tenei era Kk 1110-1113 3 7 2.
Eikyu era /N 1113-1118 5 15 3.
Genei era IT 7K 1118-1120 2 7 3.
Hoan era TR % 1120-1124 4 5 1.
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Appendix 2. Terms of Japanese era (e)

The number of Climatic
The name of Japanese era A.D. Term climatic disaster per
disaster year

Tenji era KA 1124-1126 2 5 2.
Daiji era KA 1126-1131 5 12 2.
Tensyo era KK 1131-1132 1 2 2.
Chosho era £ K 1132-1135 3 10 3.
Hoen era TR 4E 1135-1141 6 7 1.
Eiji era K8 1141-1142 1 2 2.
Koji era |50 1142-1144 2 7 3.
Tenyo era PRE S 1144-1145 1 2 2.
Kyuan era NS 1145-1151 6 24 4.
Nimpei era = 1151-1154 3 19 6.
Kyuju Era UNE= 1154-1156 2 3 1.
Hogen era & 7 1156-1159 3 3 1.
Heiji era ] 1159-1160 1 1 1.
Eiryaku era K J& 1160-1161 1 2 2.
Oho era e A% 1161-1163 2 3 1.
Chokan era k& 1163-1165 2 2 1.
Eiman era K 1165-1166 1 2 2.
Ninan era =% 1166-1169 3 7 2.
Kao era 5 1169-1171 2 9 4,
Joan era K &7 1171-1175 4 9 2.
Angen era %It 1175-1177 2 7 3.
Jisyo era 1h 7K 1177-1181 4 14 3.
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Appendix 2. Terms of Japanese era (f)

The number of

Climatic

The name of Japanese era A.D. Term climatic disaster per
disaster year
Yowa era = 1181-1182 1 2 2.0
Juei era = K 1182-1184 2 8 4.0
Genryaku era It J& 1184-1185 1 6 6.0
Bunchi era 3R 1185-1190 5 17 3.4
Kenkyu era A 1190-1199 9 20 2.2
Syoji era EiR 1199-1201 2 15 7.5
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Appendix 3. Climatic disasters in the Jogan era

. ) The Gregorian calendar The old calendar Records of | Records of | Records of | Records of ) —
NO. | Kind of disaster Area Details ( In Japanese) Historical record
AD. Month Day {The name of Japanese era Year Month Day weather @ | weather @ | weather @) | weather @
1/ Thunder storm 859|May 10! The Jogan era 11 Apr. 1iKyoto %E EW ERRBIR(BRIARRAH) . TN BRERE-ER(E.1BFE. B Nihon s.andaijitsuroku,
KITHR) Nihon kiryaku
2{ Thunder storm 859iJun. 25{The Jogan era 1{May 17{Kyoto £ BE FE WE Nihon sandai jitsuroku
3i{Flood 859 Jul. 8iThe Jogan era 1{Jun 1iKyoto K K ig_ggﬁ;:?éﬁiﬁ:gﬁﬁm Ak BB REAR BRREMZE A Nihon sandai jitsuroku
4{Thunder storm 859{Jul. 29:The Jogan era 1{Jun 22iKyoto REW ERAE FARE Nihon sandai jitsuroku
5i Thunder storm 859iAug. 24iThe Jogan era 1{Jul. 19iKyoto EE EW ERBS Nihon sandai jitsuroku
6:Storm 859{Sep. 16i{The Jogan era 1{Aug. 12{Kyoto KEAF KEFXE FMABKREES Nihon sandai jitsuroku
7i{Storm 859{Oct. 12iThe Jogan era 1{Sep. 9{Kyoto KEHE WH XEART FEHA Nihon sandai jitsuroku
8{Heavy snow 859{Dec. 24:The Jogan era 1i{Nov. 23iKyoto KE —+=A KFE HhBA ZFkXit Ruijukokushi
9iLong rain 860{Mar. The Jogan era 2{Feb. Unknown FR RAE &M EE_ASVYERRRZROEMHC Nihon sandai jitsuroku
10iFrost 860 May 4iThe Jogan era 2{Apr. 6{Unknown EE JATE RE(WAABBRSEEICES, BRAOXKME) Nihon sandai jitsuroku
11iwhirlwind 860;May 9:The Jogan era 2{Apr. 11{Kyoto i RS CIERERT MEETEST NREEY REHTB Nihon sandai jitsuroku
12 Thunder storm 860{Jun. 1iThe Jogan era 2{May 5iKyoto EE BRE A BE BB Nihon sandai jitsuroku
13 Thunder storm 860{Jun. 14iThe Jogan era 2{May 18{Kyoto EE BRE +/\B T B8 Nihon sandai jitsuroku
14iFlood 860{Jun. 29iThe Jogan era 2{Jun 3{Kyoto KK AA=H BEAZRA EEXK Nihon sandai jitsuroku
15iStorm 860iAug. 15:The Jogan era 2{Jul. 21iKyoto KEM KERH Nihon sandai jitsuroku
16iFlood 860 Sep. 22:The Jogan era 2{Aug. 30:iKyoto Kk MK Nihon sandai jitsuroku
17}{Storm 860]Oct. 6iThe Jogan era 2{Sep. 14{Kinki district | KEM#K [&# ;ﬁ)\gﬁizﬁ&ﬁ;gg%ﬁ%%ﬁi;@; BmARL SARERAR Nihon sandai jitsuroku
18 Storm 861 Jan. 6iThe Jogan era 2{Nov 17]{Kyoto KA, tAB EAZRAER +tA AFL SEAE Nihon kiryaku
19iFrost 861iMay The Jogan era 3{Mar. Unknown a4 HERRKESHY Nihon sandai jitsuroku
20:Drought 861{Jun. The Jogan era 3{May Unknown 29k AASHK Nihon sandai jitsuroku
21{Storm 861{Aug. 24iThe Jogan era 3iJul. 11iKyoto KET KA Nihon sandai jitsuroku
22 Hail 862{Apr. 25iThe Jogan era 4{Mar. 19{Kyoto BE mE Nihon sandai jitsuroku
23iFlood 862i{May 8i{The Jogan era 4{Apr. 2iKyoto pNGi] KK KR KR TRREE Nihon sandai jitsuroku
24 Thunder storm 862{Jul. 1iThe Jogan era 4{May 27{Kyoto FEKRW Nihon sandai jitsuroku
25iLong rain 862{Jul. 22iThe Jogan era 4{Jun 18{Kyoto bl fEE AA+T/\B BETLART FEefE mEEERaZ Nihon sandai jitsuroku
26Drought 862{Aug. 5{The Jogan era 4{Jul. 2{Hitachi 25 HEE REICEZFERS Nihon sandai jitsuroku
27 Drought 862{0ct. The Jogan era 4{Sep. Kyoto xe ﬁ_‘%k% HRIBH (2ERKE) . RHASEL LEOMREEMEAS(Z K?nendairyatfliki,
REHR) Nihon sandai jitsuroku
28 Thunder storm 863iJan. 23{The Jogan era 4{Dec. 26{Unknown EFH FREL Nihon sandai jitsuroku
29iStorm 863{Mar. 11iThe Jogan era 5{Feb. 14{Kyoto KE KE ERES Nihon sandai jitsuroku
30iLong rain 863{From May to Jul. The Jogan era 5{From Apr. to Jun. Kyoto W mAtAE RARE <A B Nihon sandai jitsuroku
31iStorm 863{May 6{The Jogan era 5{Apr. 11i{Kyoto KE REKE Nihon sandai jitsuroku
32{Frost 863iJun. 1iThe Jogan era 5{May 7{Unknown e XEBE Nihon sandai jitsuroku
33iStorm 863{Sep. 11iThe Jogan era 5{Jul. 21{Kyoto KE KE FHEE Nihon sandai jitsuroku
34 Thunder storm 863iDec. The Jogan era 5{Oct. Unknown KE BN +A KA.EW Nihon sandai jitsuroku
35{Heavy snow 864iFeb. 15i{The Jogan era 6{Jan. 1iKyoto RE KRE Nihon sandai jitsuroku
36iLong rain 864{Jul. 6i{The Jogan era 6{May 25{Kyoto BN RS HEAZ+HE FE FMEEIRE MR Nihon sandai jitsuroku
38iFrost 865iMay 5iThe Jogan era 7{Apr. 3iKyoto 58 R TR =H BE {E mA BEEFL tABE /\BEFE +mABEE Nihon sandai jitsuroku
37{Thunder storm 865May 19iThe Jogan era 7{Apr. 17{Unknown EW BW mB++tH EREORWAL Nihon sandai jitsuroku
39{ Thunder storm 865]Jun. 3iThe Jogan era 7{May 2{Unknown EW o455 AR-A EWAOERFL Nihon sandai jitsuroku
40i Thunder storm 865{Jun. 30i{The Jogan era 7{May 29{Unknown M AW AAHAB ERMEOHRREFL Nihon sandai jitsuroku
41iStorm 865{Jul. 16iThe Jogan era 7{Jun. 16{Kyoto KA KEREF BESHHA BRI Nihon sandai jitsuroku
42iStorm 865{Aug. 16iThe Jogan era 7iJul. 17{Kyoto KA KEF HHEE Nihon sandai jitsuroku
43:Flood 865{Aug. 30iThe Jogan era 7{Aug. 2iKyoto Kk K Nihon sandai jitsuroku
44 Drought 865{Sep. The Jogan era 7iAug. Bingo 2% NA+tBHEEBEZRZICEHY Nihon sandai jitsuroku
45iDrought 865 The Jogan era 7 Musashi 2 +_ANBRBESEISOZE—FEHS Nihon sandai jitsuroku
46 Frost 865 The Jogan era 7 Musashi ] +_ANBRBEREISOZE—FEHS Nihon sandai jitsuroku
47 Long rain 866{Jun. and Jul. The Jogan era 8iApr. and May Kyoto Fides) i%i‘;f;ﬁ%%i#ﬂ?g( ?E?B; EA 2R ER(E.BEEA.BF z::z: :iar::;rltsuroku,

p. 166




Appendix 3. Climatic disasters in the Jogan era

) ) The Gregorian calendar The old calendar Records of | Records of | Records of | Records of ) L
NO. | Kind of disaster Area 10) her @ her @ her @ Details ( In Japanese) Historical record
AD. Month Day {The name of Japanese era Year Month Day weather weather weather weather
= e Em A HL = S P
48 Drought 866{From Jul. to Sep. The Jogan era 8{From May to Jul. All provinces | 8% eg Eﬁ_-'—t Elsﬁﬂ" 2% ART=E REE XFAM SEAL K62 Nihon sandai jitsuroku
2A XTAR REMH
49{Storm 866 :Oct. 9{The Jogan era 8{Aug. 23{Unknown RE EW NBH=H RAEW Nihon sandai jitsuroku
50i Storm 866 The Jogan era 8 Owari )i 4 B¢ R, PR, ERK O S Nihon sandai jitsuroku
51iFlood 867{Jun. 13iThe Jogan era 9{May 4{Kyoto PG K WE AKRHK SEHE i BEACZKAZH ABEEZ Nihon sandai jitsuroku
52iLong rain 867{May and Jun. The Jogan era 9{Apr. and May Kyoto &M AAM BEACZHARE ABEZ Nihon sandai jitsuroku
53 Storm 867{0ct. 19iThe Jogan era 9{Sep. 14 {Kyoto KER KEF BERE Nihon sandai jitsuroku
54iLong rain 868iJun. The Jogan era 10{May Kyoto TR A 2R BE Nihon kiryaku
55:Long rain 868:Sep. The Jogan era 10{Aug. Kyoto TR J\A FmW Nihon kiryaku
56 Storm 868:Oct. 7iThe Jogan era 10{Sep. 14:Unknown PG AB—B K@ Nihon sandai jitsuroku
57iLong rain 869:Apr. The Jogan era 11{Feb. Kyoto Fotsol —_AHhB RARE ESXE Nihon sandai jitsuroku
58 Thunder storm 869i{Aug. 28iThe Jogan era 11{Jul. 13i{Kyoto EE TR ERERTE Nihon sandai jitsuroku
AfM RAB#EXAR REKHE EEREEREEES ABSMETTMH @
59{Storm 869]{Aug. 29i{The Jogan era 11{Jul. 14{Higo KEF =i KRR ERAEM KEZHEEEY +XEAE BEEL ZMBEEKEE |Nihon sandai jitsuroku
MemEiE G, BagF2R)
- B ARRW HERE HR2BREEE (AASZREH WR—LMBHR |Nihon sandai jitsuroku,
60iStorm 869{0ct. 9{The Jogan era 11i{Aug. 26i{Kyoto KER > AREE ST EHE S ) Nihon kiryaku
— — 5 2 e 4 —g— e .
61iDrought 869iFrom Aug. to Jan. The Jogan era 11i{From Jun. to December Yamashiro 2% ;#ﬁgg B REE £ BREFEEEN T-AZA WHE 2 RESF Nihon sandai jitsuroku
x = = EHER =
62iLong rain 870;Jun. and Jul. The Jogan era 12{May and Jun. Kyoto &M e %gﬂa BEARM BURL FWHLE +ER HRAER RENE K Nihon sandai jitsuroku
63iDrought 870 The Jogan era 12 Kawachi =2 BHRT=F=AHAE ANEFKE BRAX Nihon sandai jitsuroku
64 whirlwind 871{Jan. 29:The Jogan era 13{Jan. 1iKyoto B R ZEEEE ABBEM RENSHEUBEN(EX RBESE) Nihon sandai jitsuroku
65{Heavy snow 871 Feb. 21{The Jogan era 13i{Jan. 24 Kyoto RE KAE Nihon sandai jitsuroku
66:Long rain 871iApr. The Jogan era 13{Mar. Kyoto ) =R 2B &8 Nihon kiryaku
AA+AB EFERFHE) ERAHLREE. RN H -8 BESRATRMN
. = KEWAEHE. B NA+E BMTR. B2, %L TRGORAT | -
67{Drought 871iJun. and Jul. The Jogan era 13{May and Jun. All provinces | K8 =B mEE. Rl AR . (L. REEEE. FIER R AR H Nihon sandai jitsuroku
ERARESARESRE. TERG. +E8 EAHERXER
681 Thunder storm 871]Sep. 3iThe Jogan era 13{Aug. 11{Kyoto REM JRUZ B, EESAMER, LTtA BESEESEA. BTRED Nihon sandai jitsuroku
691 Thunder storm 871]Sep. 28i{The Jogan era 13{leap Aug. 7{Kyoto &R oK T KR AMERERAT AUKEAN FANEEREER BAESTAHHEE  |Nihon sandai jitsuroku
- o tH & AW +—8 BEkLE REBAEKEE =+EARE=+/NA & |
70{Flood 871{Oct. 2{The Jogan era 13{leap Aug. 11{Kyoto fess) #k RABS4R STABALEA SRS SAE Nihon sandai jitsuroku
71iHeavy snow 872{Feb. 4i{The Jogan era 13{Dec. 18{Kyoto AE ABE Nihon sandai jitsuroku
72iStorm 872{Apr. 25iThe Jogan era 14{Mar. 10;{Kyoto KER KEF RIS E Nihon sandai jitsuroku
EFASTCHT AR IR, SRR PO B Oy o XA
73{Storm 872iSep. 14iThe Jogan era 14]{Aug. 4i{Kyoto KA EERETNEG KB UESRMEK #BREED (. —R2REKE . o
48 Nihon sandai jitsuroku
74{Drought 872iAug. The Jogan era 14{Jul. Nara 2 +—HA+tH BXH BEEEBNST . T2 WA KEKEERT Nihon sandai jitsuroku
75iwhirlwind 873{Feb. 6{The Jogan era 15{Jan. 1{Kyoto [BER El:] ZH BB #HRARS B Nihon sandai jitsuroku
76! Thunder storm 873{May 31{The Jogan era 15{Apr. 27{Kyoto EE 35 MA=++tA T8 W& Nihon sandai jitsuroku
77i Thunder storm 873{Jun. 5iThe Jogan era 15{May 3i{Kyoto EE BE E WE HAMEF RNEE Nihon sandai jitsuroku
TR TORE B R E A HE RS =
_ : X HERA EFRDL FARBARFRERET. Daijingu shozojiki,
78 Storm 873 Sep. 12{The Jogan era 15 Aue. 13)lse KAk BAKES: FHARAK BRABUEIME F/RBERAMARLGE | Nihon saiishi
=3
tAZ+AR AENE X=ANBKR FEXH EERD ERXRER
79| Thunder storm 874{Mar. 29iThe Jogan era 16|Mar. 4{Kyushu BE Wid WIENE FEHRD BMRBREFL Bih2E SURAT—T6k LRERD |Nihon sandai jitsuroku
BEH RBFIEREE KD BRER ARTERK
’ = A RAGH(BAER) . BA RRERHAKITOI(BAZRER) .B%E |Nihon kiryaky,
80]Long rain 874l The Jogan era 16]May Kyoto A =m —A+tE BEE REKA HEER Rmsz— Nihon sandai jitsuroku
81 Thunder storm 874iAug. 3{The Jogan era 16{Jun 14{Kyoto EE =H T HR4ERE Nihon sandai jitsuroku
82iLong rain 874i0ct. The Jogan era 16 Aug. Unknown W B tAHAB REHE Nihon sandai jitsuroku
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Appendix 3. Climatic disasters in the Jogan era

] ) The Gregorian calendar The old calendar Records of | Records of | Records of { Records of . .
NO. | Kind of disaster Area Details ( In Japanese) Historical record
AD. Month Day iThe name of Japanese era Year Month Day weather (D | weather @ | weather @) | weather @
REAR FHRE SRRAE REIE SEBRREHMAFRERE Nt
BE ARBES FH2E RERKBRt/\R KRAH EEET KN
BREETE FEXR SHHMEE BEETFZETHERE RETRSA
BUERFREE RETHNEYN BEROMB=1THE WESEAD+HHRRR
TABREBTHRSEERES —WHARKERE TN ATHERAKMRAT 2
FRFELAT FBE ARREHEG KEHE ZTERT ZREE
N BIRANR HEMEE L ACRNBEHREY HILBEEEHE®ES 2EE  Nihon sandai jitsuroku,
83} Storm 874100t 12The Jogan era 16Aue. 24 Kyoto e B ol LUESS ART=E AWK BRLAEE EEME FA Da-nhonshi
Tl ZEEF BIREEH XEFRAARE HASBLZEREETR
® 20 WNENEBFEAT HRNE SEHK BREHTFEARAR
AAtA RERHEKEALESE =FEEHAR WRERBZ (K. B4R
= B—ANAE HE.EL#E R ARER
+—AZ+tB ZAREEENEK REFRIS(BA=RREHR)
2% BHK FERK(KBXRRE)
84iHeavy snow 875iFeb. 2{The Jogan era 16]Dec. 19iKyoto XE X Nihon sandai jitsuroku
. 85 Thunder storm 875iMay 25iThe Jogan era 17{Apr. 13:Unknown M mMA+=0 EW Nihon sandai jitsuroku
. ..86: Thunder storm 875 Ey 30iThe Jogan era 171Apr. 18{Unknown W mA+/\B EM Nihon sandai jitsuroku
87iDrought 875{Jul. and Aug. The Jogan era 17{Jun. and Jul. Kyoto 2 RE(2ERBRRT) . KRR (2RD) igzzir::awakukl,
Nihon sandai jitsuroku,
88i Thunder storm 875i{Aug. 18{The Jogan era 17{Jul. 10iKyoto KEW FERAN A EESCEARER AR KK EE(BRCE) Nihon kiryaku,
Nihon sandai jitsuroku
89 Thunder storm 875{Aug. 20:iThe Jogan era 173 Jul. 12iUnknown M tA+=H E® Nihon sandai jitsuroku
90iLong rain 875iSep. 3iThe Jogan era 171Jul. 26Kyoto B & tAHAR JEAL EEAMEML) L, FHEE, IR, Nihon sandai jitsuroku
91iLong rain 876iApr. 23iThe Jogan era 18{Mar. 21iKyoto 3] RAG =A-+—A {FW FWAL KEz —+A8 RAREESHL Nihon sandai jitsuroku
92iwhirlwind 876iJun. 11iThe Jogan era 18{May 12iKyoto B BRERRERA SHEnM Nihon sandai jitsuroku
93iLong rain 876:Jun. and Jul. The Jogan era 18{May and Jun. Kyoto W BRAA 5 = A RAGS Nihon sandai jitsuroku
|94 Hail 876]Jul. 16:The Jogan era 18 Jun. 18 Kyoto %5 ZABE HHRE Nihon sandai jitsuroku
95:Drought. 876iAug. 20iThe Jogan era 181Jul. 23iTango 2 XI5E tAH=8 FAHRELEKE. SHAE Nihon sandai jitsuroku
- = - o e = B e =i Nihon sandai jitsuroku,
96 Thunder storm 8761{Dec. 29iThe Jogan era 18{Dec. 6{Kyoto TE BE ;Eﬁzifﬂzgﬁj %i*%;ﬁi ’%;;ﬁgg)_gﬂﬁ?é(igtﬁ;§2(i =RESIE gl;:?:l:lor:::‘(lu
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