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A New Horizon in Comparing Economic
and Environmental Histories

The approach of this chapter was originally rooted in Sheilagh Ogilvie’s
institutional studies (Dennison and Ogilvie 2007; Ogilvie 2007, 2010) of
the interrelationship between social capital and power, as well as in gen-
der studies focused on consumer activities, especially those of women,
dating back in part to Jean de Vries’ discussion of the ‘industrious revo-
lution’ (Murayama and Nakamura 2021). However, we present a new area
of discussion: the diversity of economic development in early modern
Japan. We have focused on the environmental system unique to Asian
monsoon regions. For the maintenance of the early modern ‘subsistence
economy’, especially in Japan in East Asia, the sustainability of agricul-
tural production depends primarily on resilience to seasonal disasters.

Murayama, S., Z. Lazarevi¢, and A. Panjek, eds. 2024. Changing Living
Spaces: Subsistence and Sustenance in Eurasian Economies from Early Modern
Times to the Present. Koper: University of Primorska Press.
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The main objective of this chapter was to show new ways of compar-
ing Japan and pre-modern Europe by drawing on Fernand Braudel’s
three layers of economic life. This was done to broaden our understand-
ing of this phenomenon and its influences on early modern societies. In
Braudel’s words:

I wish, in particular, to stress that material life can be divided into
three levels. I see the market to be the equator. South of the equator is
the southern hemisphere, that is, bartering, and it is above the equator,
in the northern hemisphere, that we find capitalism. The southern hem-
isphere, that is, the level embracing bartering, is what is called ‘economia
sommersa’ (submerged economy) in Italian.'

Consistent with this comparative scheme, Saito Osamu (2005, 2015a;
2015b) extended comparative studies of pre-modern Europe and Japan
based on similarities observed in the ‘market’ layer and significant differ-
ences in the lower and upper layers, or at the level of household economy
and capitalism. This chapter focuses on this lower layer, which Braudel re-
ferred to as the ‘underground’ economy, and highlights the existence of
locally oriented ecological and climatological conditions that could deter-
mine the upper layers of the market economy and capitalism in the ear-
ly modern period.

European economic historians have long debated the origins of the
Industrial Revolution. Jan de Vries and others attempted to explain eco-
nomic development in terms of changes on the demand side (Hayami
2003; Vries 2008; Muldrew 2011; Vries 2013). Early technological develop-
ment in England and the Netherlands was stimulated by market demand
driven by people seeking to improve their standard of living. European
economic history is also characterized by a tremendous development of
‘capital’, such as mercantile capital and state capital. Neither could devel-
op in Japan because international trade did not exist due to a political de-
cision by the Tokugawa shogunate that isolated Japan from the rest of
the world, and the economy was sustained by a ‘rice-oriented’ local vil-
lage economy. In the absence of international trade, Japan achieved a lev-
el of early modern agricultural development, including market-oriented
production comparable to that of England. However, ‘Japan’s upper- and
middle-class layers were much thinner than those of its English coun-
terparts’, and ‘the “extent of the market” was smaller than in England’

1 Braudel (1986, 94) (translated from the original French text by Hiroko Nakamu-
ra).

218



Agricultural Crises Due to Flood, Drought, and Lack of Sunshine

125.000
100.000
75.000
50.000 88.779
41.373
25.000 ) la719 21403
. 6.772
6.324 4.729 3.849 3.939 2L
: 8
0
1560-9 1600-9 1650-9 1700-9 1750-9 1800-9 1850-9
Humans Livestock Firewood
W Windpower W Hydropower Coal
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Note Numerical values in figure 1 relate to coal and firewood.
Source  Wrigley (2016, 34), table 3.2.

(Saito 2005, 42). This was Osamu Saito’s main argument for the crucial
difference between Japan and Europe in the early modern period in the
context of economic development. However, the process by which the
Industrial Revolution occurred was not a simple economic process, but
rather a combination of segmented processes that were particularly evi-
dent in the transformation of organic economies in a geographic context
(Wrigley 2016, 95-100).

Figure 1 shows that the increase in coal consumption had already be-
gun in the sixteenth century in the United Kingdom, which was the first
country to enter the Industrial Revolution. The turning point occurred
in the seventeenth century (Wrigley 2016, 30-44). In the Industrial
Revolution era, the amount of coal consumed actually increased rapid-
ly. The petroleum era came soon after. On the other hand, the United
Kingdom was freed from the shackles (Wrigley 2016, 204-5) of forest re-
sources, such as firewood, which were necessary for heat supply. The use
of coal marked the beginning of the move away from an organic economy,
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Figure 2 Amakusa in Japan and Takahama

and this fundamental change in the environmental history of Britain oc-
curred much earlier than the Industrial Revolution. E. A. Wrigley argued
that this change enabled sustainable economic growth in Britain. In oth-
er words, the liberation from natural constraints meant the end of the era
of the organic economy, which was to be affected by hydro-climatic condi-
tions and climate change.

Takahama, a village in the Amakusa Islands, Kyushu, Japan (figure 2),
is located in a relatively warm region of Japan. Therefore, even in the di-
ary of Ueda Yoshiuzu, one of the most important historical sources we
used for our research (as explained later in the text), there is no mention
of the use of firewood for heating, although fuel resources were needed
for daily life.

The environmental history presented in this chapter focuses on the
village of Takahama and covers the period from the late eighteenth to the
early nineteenth century. When comparing to the local or regional history
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of the United Kingdom, it was necessary to determine which time period
was optimal. Using energy consumption as an indicator for periodization,
the relevant period in Takahama was before the seventeenth century in
the United Kingdom, which paved the way for the Industrial Revolution.
As part of the Asian monsoon region, Takahama struggled with the con-
straints of the organic economy (figure 3). To clarify the characteristics of
this Asian monsoon region and contrast the crop constraints of an organ-
ic economy in Takahama, we focused on monsoonal climate events with
clear seasonal patterns that significantly affected agricultural production
from spring to autumn. Large areas of South, Southeast, and East Asia
are characterized by abundant annual rainfall (figure 3a).

On the other hand, monsoon systems provide a dry winter and a hu-
mid summer climate (figure 3¢, d), although the geographic distribution
of precipitation varies greatly and is related to topographic complexity.
On the north and northwest sides of Japan, it is humid during the win-
ter season because much moisture evaporates from the sea surface of the
back-arc basins of the Japanese islands. This is also one of the results
of the monsoon climate caused by the spectacular seasonal reversal of
the thermal contrast between land and ocean. Monsoon systems result
in dry, wet, hot, and cold periods, and their contrasting geographical and
seasonal characteristics are influenced by tropical cyclones and storms
(figure 3b), extreme weather conditions, and a lack of sunshine.

Population Changes in Takahama

Arthur E. Imhof, a German historical demographer, said the following:?

Today it makes sense to talk about a life expectancy of—for example—
seventy or eighty years, since the vast majority of us can really count on
living that long. To count on any number of years—however few—would
have been folly for our forebears up until but a few generations ago. On
the contrary, one of the most pronounced characteristics of their time
was the omnipresent danger to every human existence. Extended peri-
ods without at least one of the three scourges, ‘plague, hunger and war’,
were unknown.

The major disasters in early modern Japan during the Tokugawa sho-
gunate were rainstorms, floods, earthquakes, tsunamis, the spread of ep-
idemics (especially smallpox), and fires. However, there were no mortality

2 Imbhof (1990, 37). Historical demography revealed that the early modern mortal-

ity factors were chiefly epidemics, starvation and war. See also Imhof (1988, 92—
102).
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Figure 3 Rainfall in Asian Monsoon Areas

Sources and notes  (a) annual, (c) summer (June to August), and (d) winter (December
to February) precipitation amounts were based on the cpc Merged Analysis of
Precipitation (C(MAP in Xie and Arkin 1997), averaged from 2007 to 2016. Units are
millimetres. (b) Tracks of tropical cyclones were based on the best track data from the
Joint Typhoon Warning Center (JTwc), Us Naval (Chu et al. 2002).

crises due to war during the Tokugawa period. Japan had no army during
the two and a half centuries of Tokugawa rule, and this shaped the ma-
jor mortality trends of traditional Japan. In stark contrast, early modern
Europe experienced a population decline triggered by countless wars such
as the Thirty Years’ War, the Seven Years’ War, the Great Northern War,
the Napoleonic Wars and Wars of Independence, and the Franco-Prussian
War. However, these wars were not the main cause of mortality, for even
more threatening were ‘the major epidemics that even small armies spread
in their wake. The plague marched alongside the armies in the Thirty Years’
War, together with typhus carried by lice in their clothing. More victims
fell to these epidemics than to the small bands of soldiers with their prim-
itive cut and thrust weapons, their unreliable and complicated guns, or
even their actions of burning everything in sight’ (Imhof 1990, 39).

Not war, but epidemics — especially smallpox — and famine were the ma-
jor mortality factors in early modern Japan. Takahama in the Amakusa
Islands is located directly on the sea and does not have sufficient arable
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land for rice paddies. Takahama had a population of 3,413 in 1816 (Bunka
13), and the village kokudaka was only 611 koku in size, which was equiv-
alent to 0.18 koku per capita.’ The population of Takahama® went from a
stagnant phase to a gradual growth phase, increasing from 3,086 in 1785
(Tenmei 3) to 3,470 in 1818 (Bunka 15). To examine how the disasters af-
fected the population of the village, we need to look separately at the
three periods of population decline: the first period from 1807 (Bunka 4)
to 1809 (Bunka 6), when the population decreased by 63 people; the sec-
ond period from 1813 (Bunka 10) to 1814 (Bunka 11), when it decreased by
41 people; and the third period from 1815 (Bunka 12) to 1816 (Bunka 13),
when it decreased by 35 people (figure 4).

In contrast to Takahama, Sakitsu, a village near Takahama, suffered
a dramatic loss of population as a result of three smallpox outbreaks in
1801, 1813, and 1834. As a fishing and trading port whose continued exist-
ence depended on its market network, Sakitsu experienced changes in its
population: in 1690 it was 850, it rose to 2,466 in 1808, declined to 1,252
in 1864, and rose again to 1,414 in 1872 (figure 3). Studies on the effects of
smallpox outbreaks shed light on the vulnerability of isolated early mod-
ern villages such as Sakitsu (Murayama and Higashi 2012), which suffered
from repeated smallpox outbreaks. Isolation due to quarantine destroyed
the economic interactions on which Sakitsu depended, and thus smallpox
outbreaks led to rapid population decline. This observation shows that
livelihoods during the Tokugawa era were primarily based on rice paddies

3 In the Tokugawa period, it was widely held that 1 koku (=150 kg of rice volume or
capacity) was enough to feed one person for one year. According to Nakamura’s
calculation (1968, 168-74), the production of farm products in the benchmark
year 1700 was 169 kg, exceeding the level of 150 kg (or 1 koku/person), and it in-
creased over time to 201 kg in 1872. In many Japanese villages, land tax and oth-
er taxes were static or even slightly reduced, although the productivity of land
was generally on the rise, and thus, an increasing amount of ‘surplus’ was a gen-
eral phenomenon. The widely held notion that the land tax imposed during the
Tokugawa period was cruelly oppressive is unsupported. While kokudaka did not
reflect the actual productivity of a village, it served as a criterion that is com-
monly used within a region, and due to the ecological and climatic conditions of
each village, the kokudaka per capita in a village differed enormously, not only re-
gionally but even locally within neighbouring villages. According to our provi-
sional study, the difference in village kokudaka per capita could have fluctuated
from under 0.2 to more than 3.0 koku. See: Smith (1988) and also Alfani and Tul-
lio (2019), especially regarding information on economic inequality in early mod-
ern fiscal states.

4 See the sources shown in figure 3.
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Figure 4 Population Changes in Takahama and Sakitsu, 1690-1879

Sources Amakusa Komonjyo-kai (1988-1993). II/III, 239-405; Amakusa-cho Kyoiku-
iinkai (1985-1998); UkM, Ueda Yoshiuzu Diaries; UkM, Village Records; UkM, Population
Register of Amakusa Islands in 1692]; Morinaga (1986).

and fields, but were simultaneously supported by village and commercial
networks (Murayama et al. 2017, 238).

In societies that suffered from frequent disasters and epidemics, mor-
tality crises were a social premise, and therefore economic societies and
individual families were doomed to be challenged by sudden failure. On
the one hand, economic historians can wonder how ‘markets’ sustained
economic growth in such societies. On the other hand, environmental
historians can examine the resilience of the land and the ability of people
and natural conditions to recover.

Historical Sources for the Local Analysis

The administrative diaries of a village, or mura in Japanese, are quite val-
uable historical material. The local governors of Takahama wrote dia-
ries every year, which were carefully preserved in the depository of the
Ueda House, the family of the village head (shoya), until the present time,
more than 200 years ago. These diaries detail the disasters and important
events that occurred in the area and how the people of Takahama under-
stood and managed them.

A shoya was the term for a peasant in the early modern villages of
Japan. However, the term also refers to the administrative representative
of the village. In Japan, the village head and administrator, i.e. the shoya,
was free to keep an administrative diary to ensure the continuity and se-
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Table1 Disastersin Takahama, 1793-1818

Year Bad Flooding Drought** Water Severe Earth-quake Fire Small-

Harvest (times) Shortage™* Wind pox™
1793 o o o 8 o o o 2
1794 uk* uk uk uk uk uk uk uk
1795 o o o o o o o 1
1796 uk uk uk uk uk uk uk uk
1797 o o 2 4 o o o o
1798 o o o 9 o 1 o 2
1799 1 o 3 11 o o 1 o
1800 uk uk uk uk uk uk uk uk
1801 1 1 o 1 o o 1 3
1802 o o o 5 o o o o
1803 1 2 o o o o [} 3
1804 o 4 o 2 o o o 1
1805 o (¢} o 3 o 2 [} 1
1806 1 1 o 6 o 1 o o
1807 o 1 o o o o 1 83
1808 o o 1 2 1 1 2 126
1809 1 o 1 7 o 1 8
1810 o 1 o o 2 o o 11
1811 uk uk uk uk uk uk uk uk
1812 o o o 2 o o 1 1
1813 uk uk uk uk uk uk uk uk
1814 o o o 6 2 o 1 100
1815 o o 3 1 2 2 1
1816 1 o o 1 1 o 2
1817 o 2 1 o 1 1 o 2
1818 1 o 4 9 o 2 o 4
Total 7 12 12 78 8 11 10 351

Notes *uk= unknown; **= Number of days when drought was at issue ; ***= Number of
days delegated for rain making rituals; ****= Number of smallpox patients

Source Original digitised database from Amakusa-cho Kyoiku-iinkai (1985-1998);
UkM, Ueda Yoshiuzu Diaries.

curity of local administration. However, it is rare to find such diaries. In
addition to diaries, all local historical documents such as population reg-
isters, correspondence, official letters, and village budgets from the eight-
eenth and nineteenth centuries are safely preserved and available today.
The position of shoya was usually hereditary, and thus the village’s his-
torical materials were long kept in the home of the village head’s family.
The village head (shoya) of Takahama and Imatomi kept diaries de-
scribing the administration of the village community. The archives of the
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Ueda House contain 89 diaries.” From these diaries, we were able to ex-
amine the comments of the village head, Yoshiuzu Ueda, between 1789
and 1818. Yoshiuzu served as shoya of Takahama for 30 years. As part of
our research project, these diaries, which total 1,849 pages and over one
million characters, were digitized into book form. Thanks to this digitiza-
tion, we were able to more easily evaluate Yoshiuzu’s diaries, which cover
26years. These diaries are not just memories, but serve as documentation,
a manual for the administration, and evidence of how the government
maintained the safety and peace of the village community.

By counting the records of disasters in the diaries of the village head
using 21 diaries covering 26 years between the years 1793 and 1818, we
learned that during this period there were five cases of crop failure, elev-
en earthquakes, ten fires, including three major fires, seven floods, and
eight severe wind events that were probably storms (table 1). Two spe-
cial smallpox outbreaks were recorded, as mentioned earlier, from 1807
(Bunka 4) to 1808 (Bunka 5) and in 1814 (Bunka 11).

Flooding in a Small River

Until the middle of the Meiji era (1868-1912), floods occurred almost
every year in Japan’s alluvial plains. In the delta regions, everyday drain-
age perplexed the inhabitants (Okuma 2007, 12). Since the introduction
of modern civil engineering technology in the last quarter of the nine-
teenth century, water management in Japan has changed dramatically,
with disaster prevention no longer the responsibility of individuals and
communities but of the state. Water management has been greatly im-
proved by large-scale construction projects with government capital in-
vestment and by the establishment of higher research and educational
institutions for hydrological civil engineering (Doboku Tosyo-kan and
Doboku-shi Kenkyu 2004).

In the hundred years that have passed since Western technology was
introduced for river improvement processes, habitual flooding has been
almost completely prevented under state management. Riverbanks
have been made higher and much more stable against flooding. Flood
gates, sluices, dams in upper streams, and drain pumps have been used

5 Higashi (2016, 27, 31): Buhitsu (Who was a shoya from 1755 to 1789) left one di-
ary; Yoshiuzu (= Gichin) (1789-1818), left 28 diaries; Nobuchika (1819-1822),
left four diaries; Sadayuki (1823-1861), left 34 diaries; Sadauzu (1861-1872), left
nine diaries; and a son of Yoshiuze, a shoya of Imatomi (a neighbouring village of
Takahama) named Teion (1804-1818), left 13 diaries.
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to control the flows of rivers. This was only the beginning of the histo-
ry of the ‘conquest’ of nature in Japan. It seems to have been a victory
of modern river improvement. Flooding in Japan has become surely less
frequent. However, especially sediment-related disasters are caused, re-
cently because of climate crisis, almost every year by extreme rainfall
in Japan.

Traditional technical means of controlling rivers were pursued not only
through labour-intensive efforts of the inhabitants, but also through var-
ious and systematic works on the banks based on communication and co-
operation between villages. However, under the Tokugawa shogunate, no
regional or national control system was possible, especially for long rivers
flowing from the highest mountains to the seashore, because such rivers
were divided into many regional and local dominions, and a unified riv-
er improvement control system based on national capital did not yet ex-
ist (Okuma 2007, 20).

In contrast, pre-modern waterproofing technologies did exist and
should be considered the result of cumulative learning from ancient
times. The seventeenth-century Hyakusho Denki® (Chronology of Farming)
shows a series of 27 instructions on river improvement and water regula-
tion, detailing dam construction, river drainage, and flow control meth-
ods. The collections of knowledge and technology were available to all
Japanese villages. Two of the most important recommendations from the
Hyakusho Denki were that (1) the residents themselves should check the
water levels in their rivers and the weather conditions on a daily basis,
and (2) that they should repair water facilities and dam reinforcement in-
struments every year and review river control construction projects as
necessary (Furushima 1997, I, 187-8). In particular, the control of small
rivers seemed to be well served by these instructions.

Today, the Japanese Ministry of Land, Infrastructure, Transport
and Tourism defines the types of rivers in Japan (Ministry of Land,
Infrastructure, Transport and Tourism Japan, n.d.-a). First-grade riv-
ers are regulated by the River Law and administered by this Ministry. In
2010, there were 109 first-grade river basins and 13,935 rivers belonging
to such a basin. The shortest stretch of the main first-grade river is 28 km
long and the longest stretch, the Shinano River, is 367 km long. The larger

6 Furushima (1997, I, 186-232). The part of the book that was written from 1680
to 1682 shows technological attainment of perfection. Explanations of the book
by Furushima (1997, I, 203-07).
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river extensions between 50 and 100 km include 42 river basins. There are
2,714 second-grade river basins, which include 7,081 rivers.”

According to the River Law, the second-grade basin system includes
rivers that are of public interest like the first-grade rivers, but these rivers
are administered by individual prefectures rather than by the Ministry.
The Takahama River, located in Takahama, Shimo-jima, one of the
Amakusa Islands in Kumamoto Prefecture, is a second-grade river located
only 3.5 km from its mountainous source. The Takahama is one of 81 ba-
sin systems, including 148 rivers managed and controlled by Kumamoto
Prefecture. The average length of the main rivers is 8.2 km; the longest
river is about 23 km long and the shortest is 1.6 km (Kumamoto Yearbook
2011). These small but diverse river systems, which exist in areas with
warmer climates in southwestern Japan, can help grow a variety of crops
and diverse vegetable cultivation cycles on a small scale throughout the
year (Tanaka 2010, 73).

Small-scale river management has never been thoroughly studied due
to the lack of historical material. However, our examination of the vil-
lage head’s records for the Takahama River uncovered rich material, such
as administrative diaries, pictorial maps depicting disaster damage, and
other original materials.

Regarding the 1803 flood (Kyowa 3), the village head’s historical sources
provide detailed information on heavy rains, the onset of heavy and per-
sistent rains that caused flooding, damage assessments, detailed pictorial
maps, and records of the reconstruction processes, including the number
of workers and their schedules in the two-year post-flood reconstruction
projects.

Flood, Drought, and Lack of Sunshine

Figure 5 shows the number of days on which rain-making rituals occurred
between 1793 and 1818 and the number of flooding events. Since there are
no records for five years (marked with an asterisk), we observed 21 years
of events. In only three of these 21 years were there neither rain-making
rituals nor flooding events. In 15 of the 21 years studied (71.4 percent),
prayer rituals for rain were performed almost every year. Water scarcity
appears to have been a major concern for Takahama residents. However,
water scarcity was often associated with flooding in 1801, 1804, and 1806

7 Ministry of Land, Infrastructure, Transport and Tourism Japan (n.d.-b). These
data were obtained on 30 April 2012.
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Figure 5 Annual Number of Rainmaking Ritual Days and Flooding Events,
1793-1818

Source Original digitised database from Amakusa-cho Kyoiku-iinkai (1985-1998);
UkM, Ueda Yoshiuzu Diaries.

when these events were observed annually. Flooding also occurred when
villagers and village officials were very concerned about water shortages.

The diaries also tell us about bad harvests because the villages had to
pay taxes, especially on the amount of rice harvest. The first column of
table 1 shows us the years in which bad harvests occurred. Within the
observed 21 years, there were seven bad harvest years: 1799, 1801, 1803,
1806, 1809, 1816, and 1818. The reasons for the bad harvests were compli-
cated. In 1799, there was a combination of drought and water shortage;
in 1801, there was flooding and water shortage; in 1803, there was flood-
ing; in 1806, there was flooding and water shortage; in 1809, there was
drought and water shortage; in 1816, no explanations were given; and in
1818, there was drought and water shortage.

What we need to pay attention to here are the records from 1817. Since
we have counted the number of drought days that appear in the diary,
an entry stating that the ‘drought could be avoided’ was counted as well.
This was the case in 1817. There was no bad harvest. The reason was that
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even for a single village, there were drought-affected districts and oth-
er areas where irrigation could be used as usual; therefore, farmers were
able to successfully adjust to the administrative policy of the village and
minimize the damage. This shows that the rainfall and irrigation system
affected the micro level, as they could manage the agricultural bases of
the whole village in one unit, which enabled successful drought preven-
tion. Floods also occurred in 1817.

On the other hand, drought damage also occurred in the year when
prayer rituals for rain were frequent, often resulting in a bad harvest.
Typical examples of this were the years 1799 and 1818. On the other hand,
the year 1798 had the second highest number of days with rain rituals
among the records from the observed 21 years. Despite this fear of water
scarcity, there appears to have been no drought damage. This is considered
a matter related to the amount of rainfall or its timing. Unfortunately,
since there were no measurements of rainfall in Japan in the early mod-
ern period, we consider here the timing and frequency of rainy/cloudy or
sunny, i.e. wet or dry, days.

Natural disasters such as earthquakes and storms were also noted in
the diaries at the top of each day, as the village head briefly noted the day’s
weather after the date description, using terms such as ‘fine’, ‘cloudy’,
‘rainy’, ‘storm’, ‘north wind’, ‘south wind’, ‘severe wind’, and ‘earthquake
in the afternoon’. On 15 May 1797 (Kansei 9), for example, we find in the
lunar calendar the description ‘cloudy weather, southwest wind, calm
wave’. Similarly, on June 19, the description was ‘clear weather, north-
west wind’ In addition, on July 23, the description was ‘sunny, easterly
wind, daytime evening rain’. The description of 2 July 1803 (Kyowa 3), as
mentioned above, was high waves and ‘rainy, south-southward from the
southeast and big wave’.

To quantify these weather statements, we assigned 2 points for rain,
1 point for clouds, o points for sunny days, 2.5 points for heavy rain, and
1.5 points for weak rain. Figure 5 shows a drought year in 1799, a flood
year in 1803, a bad harvest year in 1816, and a normal harvest year in
1804. The difference in rainfall from May to August was determined us-
ing the monthly average points. Adequate rainfall and sunshine during
these months were critical factors for rice cultivation and production. All
lunar calendar data were converted to solar history data.

Figure 6 shows that the quantified, descriptive weather information
from the diaries corresponds excellently with the years of the 1803 flood
and the 1799 drought. It can also be seen that a normal rice harvest was
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Figure 6 A Comparison of a Drought Year in 1799, a Flooding Year in 1803, a
Good Harvest Year in 1804, and a Bad Harvest Year in 1816

Notes Monthly averages of weather points were drawn from the diaries’ descriptive
records on rainy, cloudy, and sunny days from May to August. A traditional lunar
calendar was adjusted to a solar calendar. A higher index indicates a rainier month:
extreme/heavy rain = 2.5, rain = 2, light rain = 1.5, cloudy = 1, and clear = o.

Source Original digitised database from Amakusa-cho Kyoiku-iinkai (1985-1998);
UkM, Ueda Yoshiuzu Diaries.

achieved in 1798. The crucial point was the timing of the rain. Regarding
the rainy days in 1803, the number of days that rain fell was exception-
al. The case of 1816 may indicate that there was not enough sunshine in
July and not enough rain in August, so there was not enough mature rice
for the harvest.

In summary, there was no rainy season in the drought year 1799.
Second, the line plots for June (5) comparing the daily rainfall of 1799,
1803, 1804, and 1816, the 1803 curve of the flood year shows in the 1803
curve that the intense rains seems to be lasted longer than usual during
the rainy season. According to the diary, the heavy rain surely continued
from May 9 to 10, the fifth month of the lunar calendar (June 27-28 in the
solar calendar). Then there were floods. Third, comparing the case of 1816
with that of 1804, when there was a normal harvest, figure 5 shows that
the main rainy season in 1816 was not very strong. There were only a few
days of fine weather in July; it is assumed that there was a lack of a suffi-
cient amount of sunshine.
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Figure7 Monthly Averages of the Weather Index of Good Harvest Years:
1798 and 1804

Source Original digitised database from Amakusa-cho Kyoiku-iinkai (1985-1998);
UkM, Ueda Yoshiuzu Diaries.

Comparing the average rainfall index (= average monthly rainfall
points) in 1798 and 1804, when relatively good rice harvests occurred, fig-
ure 7 shows that the two curves are shaped similarly to oblique N curves.
Thus, the optimal seasonal weather conditions for rice cultivation are (1)
sufficient but not excessive rain in June, (2) sunny weather in July, and (3)
moderate rainfall and fair weather in early August and late August and
September until the harvest.

Peasants and village leaders wished for rain to improve the situation
of rice cultivation. In this sense, it was possible to determine the relation-
ship between rainy days and prayers for rain. We compared 1798, a rel-
atively good harvest year, with 1799, a year of drought. Figure 8 shows
the changes in monthly averages for both years. As shown in table 2, the
number of dry days in June 1799 was much higher than in June 1798.
In July, the inhabitants performed rain rituals four times. However,
drought damage was recorded in the diary on July 23 (June 19 of the lu-
nar calendar). This indicates that the possibility of buying grain for tax

232



Agricultural Crises Due to Flood, Drought, and Lack of Sunshine

1,375

1,1

0,825

0,55

0,275

May(4) June(5) July(6) August(7)

== Good Harvest 1798 == Drought 1799

Figure 8 Average Monthly Weather Index Values of a Good Harvest Year in 1798
and a Drought Year in 1799

Source Original digitised database from Amakusa-cho Kyoiku-iinkai (1985-1998);
UkM, Ueda Yoshiuzu Diaries.

was explored. The rainy days then continued for some time. In August,
there were two weeks of sunny days. Although the rainy days began af-
ter August 23, drought damage was noted in the diary on August 23 (July
23 of the lunar calendar). This happened too late for the rice plants, which
had already died.

Itis clear that the timing of rainy and fair weather was crucial in avoid-
ing agricultural crises. Drought can be avoided by having the desired
amount of rainfall each year; thus, people developed various rituals to
produce rain. A good harvest could be the result of a lucky combination
and good timing between rain and sunshine. Even in 1798, a relatively
good harvest year, two rainmaking rituals took place in August, because
the rice harvest is always uncertain as it depends on weather conditions.

Flooded Paddy Fields in 1803 and a Recovery in 1804

According to the descriptions in the diaries, several episodes of heavy
rains within ten days caused flooding in 1803. After heavy rains on April
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Table2 Occurrence of Dry Days and Rainmaking Rituals from June to August
(Solar Calendar) for a Good Harvest Year, 1798, and a Drought Year, 1799

Solar C. 1798 1799

Dry days RMR events Dry days RMR events

June 13 21
July 25 21 1.Jul
4.Jul
8-12-Jul
30.Jul 21-?-Jul

August 22 2-6-Aug 26
10-12-Aug 17.Aug

Source Original digitised database from Amakusa-cho Kyoiku-iinkai (1985-1998);
UkM, Ueda Yoshiuzu Diaries.

29 (June 18 in the solar calendar), the diaries reported that on May 1 the
river swelled and seemed to overflow its banks, damaging several parts of
the banks as well. In the early morning of May 10 of the lunar calendar, a
flood occurred. The water percolated from 2:00 pm to 3:00 pm. The flood
damage was immediately investigated and a summary of the damage was
listed in a special document dated May 11. The damage is summarized in
table 3 and compared to other flood events. Residents of the cooperative
village quickly and expeditiously surveyed the damaged sites and build-
ings. Unlike the flood of 1801, it took only a week for people to report the
damage. A new image map was created in the following months to visu-
alize the disaster.

Before mapping the damaged sites after the 1803 flood, an emergency
construction project began on May 13 to stop the flow of water and pre-
vent the spread of damage. A village official inspected each damaged site
or structure, and by the end of May, broken walkways had been restored.
Local government officials came to survey the damage and estimated
that the damage in kokudaka was 130 koku, meaning that more than one-
fifth of the village kokudaka, about 615 koku, was destroyed. On July 2,
Takahama suffered further heavy damage from a large wave.

The shoya of Takahama submitted a request to the local government
on July 5 for an estimate of the number of workers needed to repair the
flood-damaged irrigation systems, including shore protection at the
mouth of the river® Figure 9 is a pictorial map of Takahama submitted

8 According to a description dated on July 5 in Original digitised database from
Amakusa-cho Kyoiku-iinkai (1985-1998); UkM, Ueda Yoshiuzu Diaries.
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Table3 Damage Due to Floods in 1801 (Kansei 13), 1803 (Kyowa 3), and 1817 (Bunka 14)

Floods in Jun 13, 1801 Floods in May 11, 1803 Floods in Jun 6, 1817
Type Number  Scale Type Number Scaleand Type Number Scale and
Remarks Remarks
River Banks 8 234m River 38 1411.2m Riverand 41 1148.4m
Banks Tide Banks
Tide 2 63 m
Banks
River 14 8,424m
Shelves
Mizu-Hane 4 81m
River Weirs 14 1,568 m
Shirasu 360m Shirasu 2 270 m
Banks Banks
Rice Fields 99 a* Rice 1,118.0a became Rice 346.5a  became
Fields river Fields river
Rice 1,287.0a flooded Rice 693,0a flooded
Fields with Fields with water
water
Other sweet Other 198.0a landslide
Fields potatoes Fields
Houses 2 collapsed Houses 4 collapsed
Huts 1 collapsed Huts 3 washed
away
Houses 8 walls
collapsed
Fishing 16 washed
Boats away

Note *a=100 square meter
Source Original digitised database from Amakusa-cho Kyoiku-iinkai (1985-1998);
UkM, Ueda Yoshiuzu Diaries.

with the request. Shortly before this submission, on July 2, an additional
297.5 a (= 100 square meter) of rice paddies were flooded.

A new draft of an illustrated map of the village was started by
Denkuro and Godayu on August 20 and completed on August 23. The
composition and content differed fundamentally between this illustrat-
ed map (figure 9) and the illustrated map drawn several months later
(map 3). The local government and the village official checked the site
again, and Takeshiro, who was invited as a new painter, drew the details
of the damaged areas from September 10 to October g with Sahichi’s
help.’®

9 According to a description dated on October g in Original digitised database
from Amakusa-cho Kyoiku-iinkai (1985-1998); UkM, Ueda Yoshiuzu Diaries.
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Figure 9 Map of Takahama, Drawn and Painted Before
the Beginning of July 1803

Source  UkM, Village Takahama Pictorial Map, 18, 2.
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Figure 10 Flooded Areas that Were Caused by Floods on 9-10 May and by High
Tide on 2 July 1803; These Maps Were Drawn and Painted Before
9 October 1803

Source  UkM, Village Takahama Pictorial Map, 18, 3.
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Collapsed banks and flooded areas were described in an accurate sur-
vey (i.e. figure 10). All communal water management sites were shown
and the measured lengths of the structures were also drawn on the map
in their correct locations. The shapes and locations of rivers, trails, and
roads approximated their actual sizes and locations. After an accurate
and rapid survey and its mapping, the village was able to secure the sup-
port of the local government. The support funds arrived on July 1 of the
following year, 1804.

In June 1803, an emergency plan was put into effect to prevent the
spread of damage after floods. From February of the following year,
namely 1804 (Kyowa 4), the restoration of particularly damaged paddy
fields and the improvement of riverbanks and river gates began. During
the 27 months from June 25, 1803 (Kyowa 3) to September 10, 1805
(Bunka 2), about 11,317 person-days (figure 8) were mobilized. However,
there were other challenges during and after the reconstruction process.
On September 18 and October 2, 1805, Takahama was again hit by a high
wave and a tidal wave, respectively. Although the mouth of the Takahama
River was a port for merchant ships and thus a fairly important part of
the village’s infrastructure, shore protections suffered repeated damage
and had to be repaired again and again. The village head’s diary contains
records of the reconstructions and repairs of the river mouth that took
place in 1807 (Bunka 4) and 1814 (Bunka 11).

The villagers who were engaged in restoration work, especially in
March 1804, were paid by the local government. This was a successful pro-
posal of the village head, who, together with his colleagues, had calculat-
ed and mapped the flood damage in 1803. Although the villagers harvest-
ed almost nothing from the rice fields in this area in the year of the flood,
they managed to successfully repair the fields the next year before sow-
ing the rice crops. The crucial point was that after the extreme destruc-
tion caused by the freshwater and saltwater floods in 1803, they were able
to harvest a normal crop in 1804.

Discussion and Concluding Remarks

Japanislocated in the East Asian monsoon region (figure 3). The Amakusa
Islands of Kyushu are located in southwestern Japan and belong to a rel-
atively warmer region of Japan. They are frequently hit by typhoons and
heavy rainfall. However, in terms of agricultural damage, we were able to
confirm that there was no flooding during the peak typhoon season, but
that heavy rain, especially during the rainy season, caused tremendous
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Figure 11 Number of Restoration Labourers from June 1803 to September 1805

Source Original digitised database from Amakusa-cho Kyoiku-iinkai (1985-1998);
UkM, Ueda Yoshiuzu Diaries.

flooding damage. In addition, of course, there was constant concern that
there would be insufficient rain, as suggested by the rain-seeking rituals,
since such rituals were performed in more than 70 percent of the years
observed. In addition, it was confirmed that sunshine was expected in
July and, at the same time, prompt rains that ensured sunshine and fair
weather in August. It was confirmed that the rhythm and balance of rain-
fall and solar radiation are important for rice growth.

Relationships with other agricultural products, such as wheat and
sweet potatoes, were important in sustaining the lives of the villag-
ers. In this chapter, we have focused only on rice, an important annu-
al crop. However, in addition to agriculture, the livelihood of the entire
village was maintained as the pottery stone industry also played an im-
portant role in the economy, although further comprehensive study of
the economic situation is needed. In many ways, however, this society
was heavily dependent on the organic economy, and the influences of
meteorological phenomena were great. In addition, fluctuating weath-
er conditions and even extreme weather phenomena were unavoidable
conditions that led local people to produce sweet potatoes for stockpil-
ing, take action in various village units, and develop local management
strategies to discuss with regional governments.
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The payment of the annual contribution was the most important task
in villages like Takahama, which had a relatively large population. The
kokudaka of Takahama village, which served as a standard for assess-
ing tax payment, was not particularly high. However, purpose-built rice
fields were set aside for the collection of annual contributions. Thus, af-
ter the flood of 1803, when the rice fields that had been specially planted
for tax payment were severely damaged, the local self-government of the
village immediately requested assistance from the regional government.
The villagers received funds to restore the flooded fields and damaged riv-
er irrigation systems. This enabled them to restore the rice fields as early
as possible the following year through their own paid labour.

On the other hand, it should be noted that all other types of damage,
such as the destruction of the harbour by high waves and tides, were re-
paired on the village’s own responsibility, and this also happened in the
case of floods when the damage to the rice fields was minor. In other words,
the facilities associated with the annual contribution were supported by
the government in return for collecting the annual contribution, but al-
most everything else was left to the villagers alone. This meant that in the
second layer of Braudel’s composition discussed at the beginning of this
chapter, the market was largely divided into two parts, one of which was
the rice market, which was directly under the control of the government
because of the collection of the annual tax. However, rice cultivation is
also highly constrained by climatic and weather conditions such as water
shortage and frequency, rainfall volume, and solar radiation. Ecological
constraints should also be included in the bottom layer of Braudel’s com-
position, along with sub-economies. In addition, other market transac-
tions, such as participation in the Kitakyushu porcelain market by min-
ing and transporting pottery stones, were very important in Takahama.
They are the second type of market economy that involved self-responsi-
bility, and are believed to have been dismissed to some degree.

It is true that despite being a society driven by an organic economy
based on sunlight, discretionary freedom was never small. In the event
of a bad harvest, a request was made to the government for a tax reduc-
tion. In some cases, they purchased items with other funds, such as those
from the pottery business, and also rebuilt themselves. Villagers’ self-dis-
cretion could further their future or destroy their subsistence. For exam-
ple, in 1817, some plots had sufficient water while others suffered from
water shortages. The only way to avoid a drought crisis was to adapt with-
in the village.
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The village, in this sense, was a form of enterprise on a small econom-
ic scale, albeit with more than 3,000 inhabitants, whose individual and
economic performances were conditioned by the possibility of a commu-
nal tax payment, obtained through the harvest of rice fields, which were
prone to flooding, drought and lack of sunshine. All villagers worked
against natural disasters almost every year. Amakusa, an East Asian
monsoon region, developed a kind of social capital that was able to mo-
bilize 11,317 person-days from among the residents, including men and
women, in the following years, so that the village’s rice production soon
recovered after the disastrous flood of 1803.
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Appendix

Quantification method used to determine monthly averages of weather points
and two sets of sample data for four months from May to August in 1788
and 1789

Monthly weather index averages were calculated from the diaries’ de-
scriptive records on rainy, cloudy, and sunny days from May to August.
Figure 7 shows a comparison between a good harvest year in 1798 and a
drought year in 1799. A traditional lunar calendar was adjusted to a solar
calendar. A larger index indicated a rainier month, because the descrip-
tive records counted extreme/heavy rain as 2.5 points, rain as 2 points,
light rain as 1.5 points, cloud as 1 point, and clear weather as o points.
This calculation, including original Japanese descriptions and English
translations, is demonstrated in the following two tables.

Source: ASU Ueda-Yoshiuzu-Nikki.

Table A1 Weather index from May to August in 1798

Date, Lunar Weather Wind and oth- Weather Monthly aver-
1798  calendar ers point age of weather
points
5.1 3.16 “HARNH WK (A E7%  fine weather o 0,5893
L)
5.2 3.17 Z“H+tEH WX dus fine weather  north wind o
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Date, Lunar Weather Wind and oth- Weather Monthly aver-
1798  calendar ers point age of weather
points
53 3.18 B \H IEX duE fine weather  north wind o
5.4 3.19 “HYUE R Jum fine weather  north wind o
5.5 3.20 W FH X dnE fine weather ~ north wind o
5.6 3.21 =ZHt—H (5 T J g
7%L)
5.7 3.22 ZHESH (MR
L)
5.8 3.23 ZHE=EHR ( ”
)
5.9 3.24 BHHPUH WX (JAME  fine weather o
%L)
5.10  3.25 Z“HHHH WX ( » fine weather
5.11 3.26 ZHEAH R (X fine weather o
5.12  3.27 ZHHkEH WK JbJE. 2 fineweather/ northwind 1
cloudy
5.13 3.28 ZHWAH X EEE fine weather  south wind o
5.14  3.29 ZHHUH WK REE rainy weather south wind 2
5.15 4.1 WAMEH B dLR sunny north wind o
5.16 4.2 PUHHE WK b fine weather  north wind o
5.17 4.3 JUH—H BX JLE fine weather  north wind o
5.18 4.4 VUA=H WK FE fine weather  south wind o
519 45 HEH WX R rainy weather southwind 2
5.20 4.6 JUHTAH 2K JLHE cloudy weather north-east 1
wind
5.21 4.7 PUHSH ™ PEAGE rain west-north 2
wind
5.22 4.8 W /\H i dbm sunny north wind o
5.23 4.9 PWHEH MK AbHE rainy weather north-east 2
wind
5.24 4.10 PUHSLH R e fine weather  north wind o
5.25 4.11 PUH+H MR ViR rainy weather west-south 2
wind
5.26  4.12 PUH+—H W pEE sunny south wind o
5.27 4.13 PUH+—H ™MK e rainy weather north wind 2
5.28 4.14 VUA+=H W pEE sunny south wind o
5.29  4.15 EEEE [5X pgE fine weather  south wind o
5.30 4.16 AR A H R PEEEE fine weather west-south o
wind
5.31 4.17 PUH+7SH  2B3)NE=A K coudy/rain south wind 2,5
W FJE from noon/
heavy rain at
night
6.1 4.18 WA+HEH W vEIR)E sunny west-north o 1,0667
wind
6.2 4.19 HEEE X vk fine weather ~ west-north o
wind
6.3 4.20 WA+H KR8 sunny south wind o
6.4 4.21 PUAHHE R FEE fine weather  south wind o
6.5 4.22 PUR—H 1 EE P sunny south wind and o

calm wave
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Date, Lunar Weather Wind and oth- Weather Monthly aver-
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6.6 4.23 PUHH—H WX E rainy weather south wind 2

6.7 4.24 PUAH=H W HEE rain east wind 2

6.8 4.25 HE UH B pgE sunny south wind o

6.9 4.26 PAHHAIH W AL rain north-east 2
wind

6.10 4.27 PWAHSH W AGHE rain north-east 2
wind

6.11 4.28 PAHEH R JLE fine weather  north wind o

6.12  4.29 UYERTVAN= I ) sunny northwind o

6.13 4.30 PUAHH 2K de)E cloudy weather north wind 1

6.14 5.1 W IH R dbm fine weather  north wind o

6.15 5.2 AHZH X JumE fine weather  north wind o

6.16 5.3 HHA=ZH R JLE fine weather  north wind o

6.17 5.4 HAHMH & Juf)E. BE3YMcloudy/rain north-east 2

from noon wind

6.18 5.5 AHAH WX ALHE rainy weather north-east 2
wind

6.19 5.6 FHARH MR AbEE rainy weather north-east 2
wind

6.20 5.7 HHEH WX JLHE rainy weather north-east 2
wind

6.21 5.8 HHANAH WX JuHE rainy weather north-east 2
wind

6.22 5.9 AANH WE  JbEE rainy weather north-east 2
wind

6.23 5.10 HA+H WX Jbdim rainy weather north-east 2
wind

6.24 5.11 HA+—H W PEiRE Blrain/sunny north-east 2

from noon wind

6.25 5.12 W F=H X pEE fine weather  west wind

6.26 5.13 B =H WX PEILE fine weather west-north
wind

6.27 514 AHTMAE 2K L cloudy weather north-east 1
wind

6.28 5.15 HTHYHRH A g rainy weather east-south wind2
6.29  5.16 B +/"H [WRJKHE HF rainy weather/ east-south 2

JE A2 P4 I i flooding from wind/west-
river north wind
from noon
6.30 5.17 HHA+VEH W HEE rain east-south wind2
7.1 5.18 ﬂEH‘/\D Hﬁ EF\%E\ sunny west-south o 0,3871
wind
7.2 5.19 AT AE W S rain east-south 2
) wind/hange:
11 days from
summer
solstice
7.3 5.20 HAHH W vk sunny west-north o
wind
7.4 5.21 HAH—H WX iR fine weather ~ west-north o
wind
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7.5 5.22 HEEE 22X #ipE B coudyweather/east-south wind2
BEEDINA] rain from noon
7.6 5.23 HAWT=H £ RmE B Kcdoudy/heavy south wind 2,5
R AR Y I L rain from later
night/sunny
from the time
of breakfast
7.7 5.24 FHHPUH KR fine weather  south wind o
7.8 5.25 HAMTHH WX mEE fine weather  south wind
7.9 5.26 AHWAH WX PEILE fine weather  west-north
wind
7.10 5.27 HE EH WX pEdnE fine weather ~ west-north o
wind
7.11 5.28 AHHAH WX A fine weather  north wind o
7.12 5.29 HTHBAHE KX vEdbm fine weather ~ west-north o
wind
713  5.30 A HMEH R LR fine weather ~ west-north o
wind
7.14 6.1 B H X PELE fine weather  west-north o
wind
7.15 6.2 ANHIH WX &R fine weather south wind o
7.16 6.3 ANH=ZH WA BB 4J7 fineweather/ southwind 2,5
SEES N rain from
evening/heavy
rain from
midnight
7.17 6.4 SNHMH 2 RE ®KWA > cloudy/light  south wind 1,5
rain at night
7.18 6.5 AHHEH WX MEE ® fine weather/ south wind 1,5
WA light rain at
night
7.19 6.6 SNHAAH WX R fine weather  south wind o
7.20 6.7 AHEH WX FEE fine weather  south wind o
7.21 6.8 VavEVANE I S ) fine weather  south wind o
7.22 6.9 AAMHE R PEEg)E fine weather west-south o
wind
7.23 6.10 AHTH R vEibE fine weather  fine weather o
7.24 6.11 ANHY—H WX vl fine weather  fine weather o
7.25 6.12 ANHTH KX PR fine weather fine weather o
7.26 6.13 [ 1 1 1 5 Sy fine weather  west-south o
wind
7.27 6.14 ANHTME X PR E fine weather  west-south o
wind
7.28 6.5 SNHYHH W PHrgE sunny west-south o
wind
7.29 6.16 SNHAYASH W 78 JiL fine weather ~ west wind
7.30 6.17 AHFTLEH WX VhHEg)E fine weather  west-south
wind
7.31 6.18 ANHAH WX V6 Eg)E fine weather  west-south o
wind
8.1 6.19 ANHYWH WER PEE fine weather ~ west wind o 0,5323
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8.2 6.20 ANHHH WX W% ARV Efine weather  eastwindin o
the morning/
west wind from
noon
8.3 6.21 HE - EX PEE fine weather  west wind o
8.4 6.22 ANHHH WX PEE fine weather  fine weather o
8.5 6.23 AHH=H R PR fine weather  fine weather o
8.6 6.24 ANHWMEE R EE fine weather  fine weather o
8.7 6.25 HE H KR PEE fine weather  fine weather o
8.8 6.26 AHTASH WX PEE fine weather  fine weather o
8.9 6.27 ANHHEH BX wEdLE fine weather west-north o
wind
8.10 6.28 SHMTAH KR PERgm fine weather  west-south o
wind
8.11 6.29 ANHHLH KK PEJLE4  fine weather/ west-north 1,5
TiY Tk light rain in the wind
evening
8.12 7.1 BHWH KX FhArE fine weather/ west-south 2,5
SN heavy rain wind
around noon
8.13 7.2 LHZH W sE rain south wind 2
8.14 7.3 HH=H ®BX JL&E fine weather  north wind
8.15 7.4 LHMWH X Jbb)E fine weather  north-east
wind
8.16 7.5 LHAH BX pEioE fine weather  west-north o
wind
8.17 7.6 LHAH BX AduE fine weather  north wind
8.18 7.7 EHAEH X LR fine weather  north wind
8.19 7.8 LHAH & wWiEs s cloudy/heavy west-north 2,5
ELP NG| rain from the wind
evening
820 7.9 tHMWH & WrEl KW cloudy/rainat west-south 2
night wind
8.21 7.10 tHTH WX PEREEER rainy weather/ west-south 2
IKH flooding from wind
river
8.22 7.11 LHt—H WX b fine weather north wind o
8.23 7.12 LA+-H BX vk fine weather  west-north
wind
8.24 7.13 LA+=H WX pEdL)E fine weather  west-north o
wind
8.25 7.14 LEH+TMAE W PEE)E rain west-south 2
wind
8.26 7.15 LBHITEE W R sunny south wind
8.27 7.16 BHSH K PR E sunny west-south o
wind
8.28 7.17 tA+EH W2 PHREEE sunny&cloudy west-south 1
S wind and calm
wave
8.29 7.18 LA+AH 2 PhEEg)E cloudy west-south 1
wind
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8.30 7.19 LH+AH BX JuE fine weather  north wind o
8.31 7.20 LHMH R AL s fine weather  north-east o
wind

Table A2 Weather index from May to August in 1799

Date, Lunar Weather Wind Weather Monthly aver-
1799 calendar point age of weather
points

5.1 3.27 ZHEH MR mE rainy weather southwind 2 0,8750
5.2 3.28 ZHHAH WX A fine weather northwind o
53 3.29 ZHAHAE WK FEE rainy weather southwind 2
5.4 3.30 ZHEEH R JbE fine weather northwind o
5.5 4.1 PAHSHH WX pEjE fine weather northwind o
5.6 4.2 PUHZH WX # rainy weather southwind 2
5.7 43 PUH=H [k rainy weather 2
5.8 4.4 PUHPYH W B rainy weather/ 2

sunny from noon
5.9 4.5 VWHHH [FE R rainy weather/  southwind 2

sunny from noon
5.10 4.6 PUHZSH  [E W rainy weather/ 2

sunny from noon
511 4.7 PUHGH W REE sunny southwind o
5.12 4.8 PUAANH R Jbs fine weather northwind o
5.13 4.9 PUAILHE R JLE fine weather northwind o
5.14 4.10 PUHAH WX do)E fine weather northwind o
5.15 4.11 WH+t—H WX AG)E fine weather northwind o
5.16 4.12 PUH+—H B JLE sunny northwind o
5.17 4.13 PUH+=H I JbE B2 sunny/cloudyat northwind/ 2

R W noon/rain south wind
from noon

518  4.14 PHAPUH (R
L)

5.19  4.15 PUH+HH (o7 )
5.20  4.16 PA+SH  ( ”
)

5.21 4.17 PWH+LEH  ( ”
)

5.22 4.18 " )E R ANE] ( ”
)

5.23  4.19 @Hj‘hﬂ ( ”

5.24  4.20 PUAHH WX rainy weather 2
5.25 4.21 PAHH—H WK rainy weather 2
5.26  4.22 (MAHZ=HIZMEL)

5.27 4.23 PUHH=H KX Jbs fine weather northwind o
5.28 4.24 PUHHPYH R b o
5.29 4.25 PUAHHH X o o

R

5.30 4.26 PUHHSH 2K FEE cloudy weather ~ south wind
531 4.27 AH-EH KR JLE fine weather northwind o
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6.1 4.28 PUHHAH BER AL fine weather northwind o 0,5333
6.2 4.29 VUHHWE R JbE fine weather northwind o
6.3 4.30 PURME WX dk)a fine weather northwind o
6.4 5.1 AHWMH R LR fine weather northwind o
6.5 5.2 HAZH WX (aaisLl) fine weather o
6.6 5.3 HHAZH KX Ju)E fine weather northwind o
6.7 5.4 FHMH  FEE WK rainy weather southwind 2
6.8 5.5 H/HAH WX EE B rainy weather/ southwind 2
gL sunny from noon
6.9 5.6 H/ANH BRAGE fine weather northwind o
6.10 5.7 H/EH WX JnmE fine weather northwind o
6.11 5.8 FHNAH R b fine weather northwind o
6.12 5.9 HANWH BEXR JbE fine weather northwind o
6.13 5.10 HA+TH WX EEE fine weather southwind o
6.14 5.11 AH+t—H WK PEEER rainy weather west-south 2
wind
6.15 5.12 AA+ZH B sunny northwind o
6.16 5.13 HA+=H & Ju&E sunny northwind o
6.17 5.14 HHAFPUH W b E rain north-east 2
wind
6.18 5.15 HHFHH W duE sunny northwind o
6.19 5.16 HAFNH WK AL E rainy weather north-east 2
wind
6.20 5.17 HA+EH 2K Jum cloudy weather northwind 1
6.21 5.18 FINE R WAN= I - e sunny northwind o
6.22 5.19 HATLH WX LR fine weather northwind o
6.23 5.20 HHHH KX EE fine weather southwind o
6.24 5.21 HAH—H WX R rainy weather southwind 2
6.25 5.22 AHAHHH WX R rainy weather southwind 2
6.26 5.23 HAHH=H 2X FE cloudy weather ~ southwind 1
6.27 5.24 HAHMH WX FEEE fine weather southwind o
6.28 5.25 AATHE R (A 7Z&2L) fine weather o
6.29 5.26 HAHANH WE( » ) fine weather o
6.30 5.27 AAMEH R » ) fine weather o
7.1 5.28 HAHAH BX( » ) fine weather o 0,467741935
7.2 5.29 HA®AE R » ) fine weather o
73 6.1 ANHWH WX du)a fine weather northwind o
7.4 6.2 AHTH R LR fine weather northwind o
7.5 6.3 AH=ZH WX Jpa fine weather northwind o
7.6 6.4 ANHMH KX JbE fine weather northwind o
7.7 6.5 ANHEH R L fine weather northwind o
7.8 6.6 ANHANH EK cloudy southwind 1
7.9 6.7 AHEH R fine weather southwind o
7.10 6.8 ANHAH WX FEE fine weather southwind o
7.11 6.9 ANHLH X EE fine weather southwind o
7.12 6.10 AHTH 2K HEpER cloudy weather east-south 1

wind
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7.13 6.11 NH+Y—H B3 KW  #i#Eheavy rain from east-south 2,5
noon wind
7.14 6.12 ANHTZH 2K WIEIEE cloudy/rain is stop southwind 1
7.15 6.13 ANHT=H R PHEE fine weather west-south o
wind
7.16 6.14 ANHE W vEE sunny west-north o
wind
7.17 6.15 AHTIH KR PEE fine weather west wind
7.18 6.16 ANHAARHE BER padb)E fine weather west-north o
wind
7.19 6.17 AATER R PEILE fine weather fine weather o
7.20 6.18 AHAANH EXR vEAG)E fine weather fine weather o
7.21 6.19 AHTRE WX PEALE fine weather fine weather o
7.22 6.20 AHHH R wEIL)E fine weather fine weather o
7.23 6.21 ANAHT—H X PEALE fine weather fine weather o
7.24  6.22 SAHHZH R #EdLmR fine weather fine weather o
7.25 6.23 ANAT=H WK PHILE B fine weather/rain fine weather 2
Y B JR AR R from midnight
7.26 6.24 ANAMH  2XANRK cloudy weather =~ west-south 1,5
V4 e )l with light rain wind
7.27 6.25 ANHEHH 2K a4 cdoudy weather/  west-south 2,5
JIAEE RN rain in the wind
evening/heavy
rain at mid-night
7.28 6.26 SNAHTSNH 2K PHEEE cloudy weather ~ west-south 1
wind
7.29 6.27 SNATEH 28 VHEEE cloudy&sunny west-south 1
wind
7.30 6.28 AAHTAH 2K cloudy weather southwind 1
7.31 6.29 VavER: wan= I -5 N fine weather west-south o
wind
8.1 7.1 BAMH EXR L fine weather northwind o 0,2903
8.2 7.2 LHZH X Jbm fine weather northwind o
8.3 73 LH=H WK FE fine weather southwind o
8.4 7.4 LHMH R R fine weather southwind o
85 7.5 tHHEH WX FE fine weather southwind o
8.6 7.6 HHANH WX PR fine weather west-south o
wind
8.7 7.7 LHEH WX Jum fine weather northwind o
8.8 7.8 LHAH X (a@zsL) fine weather o
8.9 7.9 LHAH R JGE fine weather northwind o
8.10 7.10 EA+H WX Jbm fine weather northwind o
8.11 7.11 tH+—H R #HLEE  fine weather north wingin o
2Y) 1 e the morning/
south wind
from noon
8.12 7.12 HHTH WX AEw fine weather north wing ino

the morning/

south wind
from noon
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8.13 7.13 EBH+T=H WX PEEgE fine weather west-south o
wind
8.14 7.14 LCH+MH WX R fine weather south wind
8.15 7.15 BA+THAE WX fine weather south wind
8.16 7.16 BA+SH W2 PR sunny&cloudy west-south 1
wind
8.17 7.17 EH+EH XK EE fine weather south wind
8.18 7.18 HHIA\H X RE fine weather south wind
8.19 7.19 LHTE X PHEEE fine weather west-south
wind
8.20 7.20 LAHTH I N2 fine weather west-south o
wind
8.21 7.21 LAT—H XK HE fine weather east wind
8.22 7.22 AT H KR R fine weather east wind
8.23 7.23 LHHE=H BER HJE & fine weather/ east wind 2
L 47 R shower around
noon
8.24 7.24 BHHMAE HXK fine weather east wind o
8.25 7.25 HLHHAH WX fine weather/ east-south 2
JE 3 47 TN shower after noon wind
8.26 7.26 LHWASH X diggh fine weather east-south o
wind
8.27 7.27 EBHTEH WX ®E fine weather southwind o
8.28  7.28 LHIAH 2K VEipE % cloudy weather/ west-south 2
B SEUNT] rain after mid- wind
night
8.29 7.29 CHTWH W PR rain west-south 2
wind
8.30 8.1 J\HH WK R fine weather southwind o
8.31 8.1 JAHZH WX 7Edbm fine weather west-north
wind
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