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The paper shows the possibilities of obtaining data about hydrological and mete-
orological extremes from official economic evidence about natural disasters re-
corded at the level of domain, region and land management. It is a new source of
information for creating the series of extremes before the beginning of systematic
observations. The recording of this data was connected with the applications of
the subjects for tax abatement due to damage caused by natural disasters or with
the information of the domain managers to their owners about important events at
the domain. Records about damage in the Dietrichstein domains of Dolni Kounice
and Mikulov in southern Moravia between 1650 and 1849 are analysed. From
them it is possible to obtain information about floods, convectional storms, strong
winds, early and late frosts. Series of these extremes are presented, further com-
pleted by known sources from the area studied. An important increase in extremes
took place after the 1760s, which must be related partly to a higher number of
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preserved records, including the increased bureaucratisation of the state manage-
ment, partly to the increased climate variability in the final stage of the so-called
Little Ice Age.

Key words: historical climatology, economic records about damage, floods, con-
vectional storms, strong winds, frosts, domains of Dolni Kounice and Mikulov

INTRODUCTION

Meteorological and hydrological extremes caused in the past, the same as
nowadays, losses of human lives and great material damage. The present proc-
ess of global warming conditioned by anthropogenic intensification of the
greenhouse effect calls for the reasonable fears that increased frequency and se-
verity of extreme phenomena might accompany it (Houghton et al. 2001). For
the study of the possible anthropogenic conditioning of meteorological and hy-
drological extremes it is, of course, necessary to use the longest possible obser-
vation series. In the case of systematic observations in the Czech Republic
(further CR), they are limited in time by the establishment of the networks of
meteorological and hydrological stations. With few exceptions their beginning
falls into the latter half of the 19th century. These observation series can, how-
ever, be extended to the preceding period by means of the so-called documen-
tary data, which contain direct and indirect information about the weather and
related phenomena. The traditional sources of such data include above all
chronicles, annals, memoirs, early visual weather observations, personal corre-
spondence, occasional prints and newspapers, economic sources, etc. (Brazdil
2000, Brazdil and Kotyza 2002).

The most frequently used economic sources for historical climatology were
continuous series of dates of the beginnings of vintage, from which were subse-
quently reconstructed air temperatures of the preceding period (e.g. Pejml 1974,
Le Roy Ladurie and Baulant 1980, Burkhardt and Hense 1985, Pfister 1988b,
Glaser 1991). More recently Souriau and Yiou (2001) used data about vintage
for checking the reconstructed series of the so-called North Atlantic Oscillation
(NAO). Data about the beginning of the harvest and the size of the harvest of
cereals are used in a similar way (e.g. Pejml 1968, Stauffer and Liithi 1975,
Pfister 1979, 1988a, Fliri 1991, Tarand and Kuiv 1994). Brazdil and Kotyza
(2000) on the basis of the book of accounts of the town of Louny, analysed
wages paid regularly on Saturday for municipal work performed in the preced-
ing week connected with the course of the weather (e.g. cutting ice at the mills
on the Ohfe, clearing snow in the town, haymaking, harvest) between 1450 and
1632. Then they used these data for the reconstruction of air temperatures.
Analogously Nordli (2001) started from phenological data obtained from diaries
of Norwegian farmers in the reconstruction of summer temperatures and their
comparisons with instrumental observations in the 19th century. The series of
spring and summer temperatures in western Norway compiled for the period
1734-2002 was then based, besides instrumental measurements, also on data
about the beginning of harvest and about changes in terminal glacial moraines
(Nordli et al. 2002).

Grove and Battagel (1983) used data from general tax commissions to char-
acterise climatic impacts on the economy in the 17th and 18th centuries in the
region of Sunnfjord in western Norway. A detailed analysis of records of 1667-
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1723 with enormous numbers of petitions for tax abatement showed a deteriora-
tion of conditions for the economy as a result of the onset of glaciers, when
higher situated farms were affected above all by landslides and avalanches, in
lower positions by floods. Garcia et al. (2003) on the basis of data about tax
payments compiled series of wheat and barley yields in the Canary Isles in
1595-1836, which they then used for the reconstruction of precipitation.

From the above list it follows that in the CR, despite the variety of economic
sources, only some types of information have so far been utilised from the cli-
matological point of view. There is also a great potential of meteorological and
hydrological data in official economic documents concerning damage due to
natural disasters on individual domains. They are on the one hand reports of
damage by the administrators of the domains to their owners, on the other hand
the statements of the damage suffered in connection with the petitions for tax
abatement. In the CR many such records have been preserved in archive collec-
tions, covering the period of the 17th to 20th centuries. Their study has so far
had a rather random character (e.g. Matusikova 1996). Most recently the impor-
tance and possibilities of the climatological utilisation has been hinted at in the
papers by Brazdil and Valasek (2003) and Brézdil et al. (2003c).

The present paper deals with the utilisation of official economic records of
natural disasters for the analysis of meteorological and hydrological extremes
from the mid-17th to the mid-19th centuries at two Dietrichstein domains in
southern Moravia, at Dolni Kounice and Mikulov.

OFFICIAL ECONOMIC RECORDS AS A SOURCE OF INFORMATION
ABOUT METEOROLOGICAL AND HYDROLOGICAL EXTREMES

Damage due to natural disasters, including meteorological and hydrological,
was the reason for the abatement of the tax duty. It is thus a part of the written
record connected with tax collection and preserved at different levels of the
management of the domain, the region or the land. The actual procedure of tax
collection was, however, different at different times. For example, in the 16th
century the suzerain handed tax declaration documents (so-called “pfizndvaci
berni listy””), in which the domain owner himself stated the subjects affected by
fire or weather, by whose number he reduced the delivered sum of money (see
e.g. MZA Brno, fond A 7 Pfiznavaci bernf listy 1528-1623).

In the latter half of the 17th century the Moravian tax system was built on
newly introduced hide taxation. The taxation concerned only the rustical (i.e.
the land of the subjects), whereas the dominical (i.e. the land of the lords) was
exempt from the tax duty. In the so-called First Moravian Land-Registry of
1655 it was already agreed that “who in the future will suffer damage due to fire
or otherwise, shall, for the purpose of reduction of tax hides affected by the
damage, report it to the regional administrator who will evaluate it with the
neighbours”, which concerned also natural disasters. Already 10 years later it
was, however, decided to bring about its general revision and in 1675 a new
registry was established, denoted as the so-called Second Moravian Land-
Registry (Novotny 1934).

The mechanism of tax reductions was checked by the state management so
that commissioners appointed by the regional administrator had to come to each
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damage event to see the affected places with their own eyes and make a record
of them. For the owner of the domain it meant a claim to bonification that he
could assert as a reduction from the tax duty. However, the originally demon-
strated damage was not always acknowledged. Thus, after a spate rain and a
flash flood on 2 June 1710 in 8 villages of the domain of Pernstejn the damage
stated by the reeves to winter and summer sowings were reduced by the com-
mission to less than two-thirds (605 “méfices” 5 “achtls” —i.e. 133.2 ha). The
acknowledged bonification concerned, however, only 382 “m¢fices” 7
“achtls” (i.e. 84.2 ha) of damaged fields and was figured out to 100 gulden and
45 kreuzer (Brazdil and Valasek 2003).

The tax system of the Second Moravian Land-Registry became the basis of
tax determinations until the introduction of the so-called Land-Registry of
Maria Theresa in 1760, on which work began during the reign of Maria Theresa
as early as 1748. The Land-Registry of Maria Theresa represented a new list of
holdings and all other revenues subject to land taxes and dues. On the basis of
the list determination of the tax basis from the net profit of the serf homesteads
started. For the first time a list of seigniorial land was also added for the reim-
bursement of general state expenses and the incomes of feudal lords from indus-
trial undertaking, serf payments and manorial labours, including the possessions
of the Church and the towns.

In a short time interval from 1 November 1789 until 1 May 1790 the Land-
Registry of Joseph II was valid in Moravia. Its fundamental tax unit was the
community. For taxation the dimensions of the individual pieces of land were
newly determined. The main purpose of the whole reform was to abate the dif-
ference of taxation between the rustical and the dominical. After this period the
Land-Registry of Maria Theresa was again valid, with the tax delivery of the
suzerain and the serfs was adapted to a uniform amount. Taxes were raised ac-
cording to it until 1 November 1820, when a tax provisional arrangement be-
came valid in the whole of Moravia and continued until the introduction of the
so-called Stable Land-Registry in 1851. In the case of the land tax this provi-
sional tax arrangement linked up with a slightly adapted Land-Registry of Jo-
seph II, with respect to the change in the landholders, the extent of land and the
agricultural crops grown. The new evaluation of the yields also became the sub-
ject of taxation (Kocman et al. 1954).

The information obtained at the level of domain management can be con-
fronted with data based on the summary processing of taxes within the land.
The respective institutions were the regional offices and particularly the land
book-keeping department, where the taxes were summarised and where also ac-
tual sums were directed. Unfortunately the materials from these institutions
were preserved in Moravia only accidentally (regional offices) (Macek and
Zacek 1958) or an extensive shredding of documents was performed (Kocman
et al. 1954), so that actual data can be obtained only sporadically.

METEOROLOGICAL AND HYDROLOGICAL EXTREMES IN
OFFICIAL ECONOMIC RECORDS OF NATURAL DISASTERS

As the earlier papers showed (Brazdil and Valasek 2003, Brazdil et al.
2003c), the official economic records concerning damage can be divided into
two groups:
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a) reports of damage for the reduction of the tax duty

It is information about damage due to natural disasters processed by village
reeves, which contain the nominal list of damage for the individual serfs of the
given communities. The list recorded in the reports of the damage commissions,
whose task it was to revise the information obtained from the reeves is similarly
detailed.

b) reports of damage to the domain owners

It concerns the reports of damage due to natural disasters, which the admin-
istrators of the economic management handed in to the domain owners. In some
cases a rich correspondence was preserved between the domain, the central
management of the domain and its owners about the damage to the suzerain
property (e.g. water structures, suzerain farmsteads and mills), many times with
the sigh of the administrator concerning the damage to the serfs. Sometimes the
administrator could not yet determine the extent of damage (e.g. when the water
from the flood had not yet fallen back). The central management of the estate
usually appealed to handing in a more detailed report, so that in some cases
even the second report of the same event is available with a detailed list of dam-
age to the suzerain property.

THE DOMAINS OF DOLNI KOUNICE AND MIKULOV

The two studied places were included by the Dietrichstein family in their
holdings after 1575, when Adam of Dietrichstein settled in Moravia and chose
Mikulov as his seat. However, his son FrantiSek (1570-1636), a duke, cardinal
and the supreme Moravian administrator became the founder of the family
property and the most significant member of the Mikulov family branch. He
collected under his direct management in Moravia the domains of Dolni
Kounice (with the community of Vlasatice), Hranice, Lipnik, Mikulov, Nové
Mésto na Morave and Zd’ar nad Sazavou, in Bohemia the domains of Horni Stu-
denec, Polnd and Pfibyslav and in Lower Austria the domain of Steinabrunn
with Fibesthal and Thiergarten (Voldan et al. 1964, Vélka 1995).

The domain of Dolni Kounice with Vlasatice was in the Brno region and it
belonged to the Dietrichsteins from the beginning of the Post-White Mountain
period. It consisted of two units not neighbouring on each other’s territories.
The first of them, the Dolni Kounice domain proper, was situated in a broad and
fertile valley on both banks of the river Jihlava, roughly between Ivancice and
Pohotelice, the second part consisted of the farmstead of Vlasatice, south of Po-
hotelice. The domain included the villages of Brat€ice, Dolni Kounice, Hlina,
Kupatovice, MaleSovice, M¢l¢any, Moravské Bréanice, Némcicky, Neslovice,
Odrovice (part of a community), Pasohlavky, Pravlov, Siltivky, Syrovice (part
of a community), TrbouSany, Vlasatice (small town) and Vranovice (Fig. 1). At
the beginning of the 18th century, the new community of Nova Ves was estab-
lished in the domain, and it was further extended by the villages of Cvréovice
and Nové Branice. The communities of Cvr¢ovice, Dolni Kounice, Kupatovice,
Nové Branice and Pravlov were directly on the river. The other settlements
were situated further from the river at higher positions.

The domain of Mikulov situated further to the south-east included from the
beginning the communities of Bavory, Horni Véstonice, Klentnice, Pavlov,
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Pernd, Bulhary and Sedlec, further the small towns of Dolni Véstonice, Musov
and Strachotin, and, finally the centre of the whole holding, the protective mu-
nicipal town of Mikulov. In 1626 Popice was joined and in 1629 the farmstead

of Pouzdtany with Uhercice.
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Fig. 1. The Dietrichstein domains Dolni Kounice and Mikulov according to the Land-

Registry of Maria Theresa

In the figure there are marked the streams of the rivers Jihlava, Svratka and Dyje (before the con-
struction of the Nové Mlyny reservoirs) as well as communities of the surrounding domains
quoted in connection with the reported meteorological and hydrological extremes. Explanations:
1 — state boundaries, 2 — community boundaries, 3 — domain boundaries, 4 — rivers, 5 — communi-

ties.
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In this form the whole dominion remained in the hands of the Dietrichsteins
until all of them died and the domains were divided in 1862. The domain, fa-
mous for growing fruits and vines, was situated in the inundation territory of the
rivers Dyje, Jihlava and Svratka with fluviosoils and the floodplain forest near

the river.
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Fig. 2. The expression of the Regional office in Brno of 30 June 1843 in the matter of
examination of the consequences of the flood at Uhercice that took place in the night
from 14 to 15 June, sent to the Economic office at Mikulov

The main Mikulov registry and partial archive units of the Dietrichstein
farmsteads contain among other things also numerous written documents show-
ing the effect of natural disasters (fires, floods, hailstorms, frosts, etc.) on the
fluctuation of the economic life of the domains and on the everyday life of the
inhabitants there. The archive material includes in the chapter “natural disas-
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ters” in small part records of the damage commissions. In general they describe
cases of damage to the suzerain property as well as losses to the serf land and
houses. They also mention impacts on other communities, which are not part of
the domain, but are situated in its immediate proximity. Mostly reports are
available from the administrators of the economic management to the domain
owner, the ruling duke from Dietrichstein to Vienna or the central office at Mi-
kulov (Fig. 2).
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Fig. 3. The title page of the printed circular No. 9575 of the Moravian-Silesian Gu-
bernium of 23 April 1819 about the payment of the land tax in natural disasters

Above all the correspondence between the leading officials of the dominion
and the state administration is voluminous. These documents form the most
valuable part of this unit. They concerned payment of taxes, and therefore it is
possible to find in them both the detailed description of every extraordinary
event, and also the opinion of the invited official commission stating the exact
extent of the damage and the height of the tax abatement. Similarly valuable is
the part of official correspondence concerning the collection to those affected
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by fires, floods, hailstorms and other disasters. The collected amounts did not
concern only the surrounding Moravian domains, but they also yield partial data
of natural disasters in Bohemia, Hungary and the Austrian provinces. The great
interest of the state administration about the given problems is also documented
by the enclosed printed circulars and decrees exactly stating the procedure for
granting tax abatement. An example can be the regulation about the payment of
the land tax during natural disasters, published as a circular of the Moravian-
Silesian Gubernium of 23 April 1819 (Fig. 3).

METEOROLOGICAL AND HYDROLOGICAL EXTREMES ON THE
DOMAINS OF DOLNI KOUNICE AND MIKULOV BETWEEN THE
YEARS 1650 AND 1849

In the further text individual meteorological and hydrological extremes
found on the domains of Dolni Kounice and Mikulov are analysed. They are
divided into floods, convectional storms, extremely strong winds and frosts.
When no source is mentioned for the given event, they are data excerpted from
the sources of the Moravian Land Archives in Brno (MZA Brno, fond F 18, inv.
¢. 7840, karton 1296; MZA Brno, fond F 72, inv. ¢. 1683, karton 390; MZA
Brno, fond F 119, inv. ¢. 537, kartony 537, 538). The conversions of the units of
that time are made according to Moravian and from 1758 according to Viennese
measures (see Chvojka and Skéla 1982, Hofmann 1984).

Floods

From the point of view of flood regime the rivers Jihlava, Svratka and Dyje
affected the territories of the two domains. Markedly meandering rivers (Fig. 4),
they not only often flooded their floodplains with floodplain forests, meadows,
pastures and fields, but frequently threatened the protective dams, bridges,
mills, human dwellings and farm. In the prevalent majority of cases they were
spring floods connected with sudden warming after a hard winter, accompanied
by the movement of ice, melting of the snow cover and/or precipitation. An-
other type was floods from heavy rains.

The first report of great damage due to the movement of ice and a flood on
the river Jihlava dates back to 4 March 1677 at Pravlov. At Dolni Kounice this
flood damaged a mill and at Vlasatice the ponds were ruptured. Another high
water affected Pravlov in the spring of 1679. The report about the flooding of an
unspecified farmstead near Pohofelice before 20 February 1689 is relatively
vague. Another destructive flood raged on the two domains studied after a sud-
den snow melting accompanied by rain on 24-26 March 1698. In the Dolni
Kounice region 103 houses were demolished (stated without the specification of
communities) and a bridge was pulled down at Pravlov. In the Mikulov region
Musov was particularly badly affected. Six houses were demolished and another
9 were heavily damaged and 10 were drenched.

After an extremely hard winter of 1708/09 (see e.g. Lenke 1964, Pfister
1988a) the movement of ice with damage to bridges and dams, carried away
fuel lumber and damage due to emptying of ponds were mentioned before 3
April 1709 at the Mikulov domain. The communities of Dolni Véstonice,
Musov and Strachotin, as well as Laa an der Thaya in Austria, were isolated by
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water. As was, however, stated further in the report, “the waters of the Dyje and
the Svratka are falling every hour”.
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Fig. 4. The studied region of the domains of Dolni Kounice and Mikulov in Miiller’s
map of the Brno region, published by J. B. Homann at Niirnberg (Marchionatiis Mora-
viae Circulus 1720)

The Dyje was in flood again after downpours before 28 May 1713. The road
between MuSov and Dolni Véstonice was impassable and communities on the
domain of Drnholec were also cut off by water. The flooding of many meadows
ended the hopes of a good hay harvest. Evidently this concerned the second
flood of that year, because the report says that during the preceding flooding of
the meadows the grass was still small and recovered, but now it would remain
covered with mud. Similar damage was to occur also around Znojmo, where the
grain was flooded with water and knocked down by a hailstorm. During another
flood on 12-14 February 1715, 26 houses were completely destroyed at Pravlov,
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9 houses were three-quarters destroyed and 25 were half destroyed. The damage
was 8661 gulden and 40 kreuzer.

On 22 June 1734 the rivers Jihlava, Svratka and Dyje were in flood. Mead-
ows and fields were flooded at Kupatovice, MaleSovice, Némcicky, Odrovice,
Pasohldvky, Pravlov and Vranovice. The figured damage reached the value of
3735 gulden.

The district administrator estimated the damage during the flood on 16 Janu-
ary 1749 at 1000 gulden. After rain lasting whole day and the snow melting the
flood damaged the mill at Dolni Kounice, demolished houses and flooded fields
at Kuparovice.

Kupatovice was under water again on 10 March 1751. The movement of ice
on the Jihlava this time left damage only to the two mills of Dolni Kounice. An
analogous situation was also repeated on 14 February 1753, but with greater
damage. At Némcicky several houses were demolished and in the lord’s farm-
stead the steward and his family saved their life in the garret, while the livestock
stood in the cowshed in water. In the flooded Kupatovice only a few houses re-
mained undamaged.

On 22 February 1761 high water on the Jihlava came suddenly from the
snow melting and flooded only a part of the fields through the ruptured dam
near Smolin. In the following year, on 16 February ice was lifted on this river
and the following day there came a flood from melted snow, so that the whole
valley was flooded. Especially Kupatfovice and Némcicky were endangered,
major floods occurred near Cvréovice and the weir near Smolin was damaged.
Another flood on 24 February 1767 follows from the hint in the report about the
flood two years later. In between, another flood raged around Dolni Kounice on
25 February 1768, connected with the movement of ice. Damage was caused to
mills at Dolni Kounice and Kupatovice, above Pravlov a dam was ruptured, at
Némcicky the sovereign farmstead was flooded and near Cvrcovice the weirs
were damaged. Two days later, at 0300 hours an earthquake was recorded in the
whole surroundings, documented also in a number of places in the Czech
Lands. It did not cause any damage on the two domains. Before 27 August
1768, fields and meadows were flooded and the aftermath was destroyed at Bul-
hary, Dolni Véstonice, MusSov, Pavlov, Pouzdifany, Strachotin and Uhercice.
The administrator of Dolni Kounice considered in his report the flood that came
after 17 December 1769 a peculiarity. After rains ice of the thickness of one-
quarter ell (i.e. about 19 cm) on the Jihlava broke to pieces, forming an ice bar-
rier which caused the rise in water and a flood, but only with minor damage.

A great flood affected the two domains on 15-20 March 1771. During the ice
movement and the subsequent flood the communities of Pravlov, Kupatovice,
part of Némcicky (4 demolished houses) and adjacent fields were flooded. Fur-
ther damage was demonstrated to the mill of Dolni Kounice, ice guards of the
bridge and the dam near Pravlov. At MuSov 71 peasants were affected by
floods, while 9 houses, 10 barns and 76 “sahs” (i.e. about 144 m) of a wall,
were destroyed or damaged, as were 98 “méfices” and 3 “achtls” (i.e. about
18.9 ha) of cereals after sowing. In the flooded Sedlec all houses built of clay
brick (i.e. of unburned brick) fell down or had to be pulled down. The region
between MusSov and Dolni Véstonice was under water, the road to Strachotin
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was completely destroyed, one had to rescue livestock from flooded cowsheds,
and the mills of MuSov and Vé&stonice were covered with mud. For the removal
of damage the corvée duties were increased. As is stated in the report, nobody
remembered such a great flood. The years 1770-1771 generally were very wet
in the Czech Lands, when due to frequent precipitation in many places the fields
and meadows were soaked with water and there were landslides (Brazdil et al.
2001). Similarly also in southern Moravia due to wet weather before 22 October
1771 the stream of the Svratka was blocked by a landslide between Nosislav
and Zidlochovice, and the adjacent surroundings were under water. On 14 April
1772 a petition was handed for the remission of taxes for Jakub Schulz of Pav-
lov, whose house collapsed due to extremely wet weather.

Another destructive flood followed the sudden thaw on 3-5 February 1775.
At Dolni Kounice a bridge, the mill and 80 houses were damaged, at Pravlov
many houses with barns, at Némcicky the houses were either damaged or col-
lapsed and cows stood for two days in the water up to their bellies. A part of
Malesovice was completely ruined and also Cvr€ovice with surrounding mead-
ows was under water. Near MuSov 200 sheep drowned. In the flooded commu-
nity itself people were rescued by boat and in the report of 9 February it is writ-
ten that the flood was still continuing. Dolni Vé&stonice was also under water.
On 12 February, according to Kratochvil (1904) a weir at Dolni Kounice was
reported to be pulled down by high water. On 18 February the expected second
wave of floods came, which, however, did no increase the damage. Around
Dolni Kounice the above mentioned communities were again affected.

After the movement of ice on 13-14 February 1776 an ice barrier was
formed at the Pravlov bridge and in the community itself the water flooded 50
houses, 10 barns and 15 gardens, in which all the fruit trees were damaged.
Pravlov is also mentioned in a report of 17 June about damage to houses due to
the flood, in which 21 neighbours suffered great privation and asked for tax
abatement. From the report it is not clear, whether it concerned the February
event. A similar situation to that in February was repeated in the same year on
22-23 December, when ice accumulated near Némcicky and Kupatovice. Mills
at Dolni Kounice and Kuparovice were flooded, the dam near Pravlov was dam-
aged, the wall at the lord’s farmstead was pulled down and meadows at Ném-
¢icky were flooded. At the beginning of March 1777 ice floes accumulated at
the Pravlov bridge and the water that broke the dams flooded the meadows, the
same as in the surroundings of Némcicky. The weir at Smolin was damaged.

On 9 March 1780 Musov was affected by flood, and damage to the buildings
of 25 peasants was documented. Consequently this list was limited to only 8
persons, in the remaining 17 it was stated that the water did not damage houses,
but only carried away the plaster and in the barns it damaged the corners built of
clay brick.

The spread of the waters of the rivers Dyje, Jihlava and Svratka at the end of
May 1783 meant for the communities at the Mikulov domain the end of hopes
of a good haymaking. The flood on 28 February 1784 was connected with the
thaw and the movement of ice after the hard winter of 1783/84 (see Brazdil et
al. 2003b). The ice accumulated first at the bridge of Pravlov which was dam-
aged the same as the bridge at Dolni Kounice. The Jihlava was in flood in the
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night from 29 February to 1 March, and then so was the Dyje. The sovereign
farmstead at Némcicky was cut off by water. MuSov was also under water, in-
cluding the road. Buildings, barns, farm objects, bridges and dams were dam-
aged. From Véstonice to Strachotin one single lake was formed. It is further
stated that at the Mikulov domain the flooded waters did not do any further
damage to the lord’s property after the movement of ice, even though water
went across dams and bridges.

In the spring of 1785 a rise in the water level of the Jihlava was observed on
17 April. The flood affected the mill at Dolni Kounice, near Kupatfovice the
banks were heavily eroded, the bridge and weir damaged the same as the stone
weir near Cvrcovice, the mill race and the dams of the ponds at Vlasatice. On
the Mikulov domain the report of 22 April states that after the snow melting in
forests and valleys three small ponds overflowed, although the sluices were
lifted for 6 days and the water let out. After the downpours before 27 August
1786 and the probable flooding of the rivers the meadows of the serfs were un-
der water at Bulhary, Dolni Véstonice, Musov, Pavlov, Pouzdtfany, Strachotin
and Uhercice.

Adverse weather affected the Mikulov region on 20 July—3 August 1793. Af-
ter the heats lasting several days, a thunderstorm with heavy rain came in the
evening of 20 July. The subsequent heavy rains lasting three days and three
nights caused the spread of the rivers and the flooding of meadows, and soaked
the grain in the fields. Another strong thunderstorm with downpours came on 27
July and again on 1-2 August. As stated in the report, the downpours still con-
tinued (i.e. up to 3 August). Meadows were flooded, roads became impassable
and people lost the hope of a good harvest. In the report of 7 September, in con-
nection with the communities of Dolni Vé&stonice, MusSov, Pavlov, Pouzdiany,
Strachotin and Uher¢ice it is stated that due to flooded meadows there would be
no aftermath.

On 2-3 March 1799 the river Jihlava was in flood and broke the bank near
the bridge of Pravlov. Near Vlasatice the mill race and the pond dams were
damaged. Another water spate came a month later, on 8-12 April. The water
level exceeded, according to the memorial plaque on the mill at Dolni Kounice,
the flood of 1771 by 6 inches (i.e. by about 16 cm). The monastery there stood 6
feet (i.e. about 190 cm) in water and some people had to leave their homes.
Near Kuparovice meadows were flooded due to a ruptured dam. The water cut
off the mill near Medlov.

The snow melting was the cause of the flood of 2 April 1800. That caused
damage to water structures (Cvrcovice, Dolni Kounice, Kupatovice, MaleSov-
ice, Pravlov) and flooded the meadows, covering them with mud (e.g. Ném-
¢icky). On the following day the flood was mentioned in the area between
Musov and Dolni Véstonice, where the water reached 2 feet (i.e. about 63 cm)
higher than in 1799. In the two communities several serf houses and stables
were flooded, and houses built of clay brick collapsed in many places. On 1
January 1804, on the river Jihlava between Dolni Kounice and Pravlov ice accu-
mulated and the water flooded houses near the river. In the preserved reports of
the domain officers the information about the flood of 21 February 1806, men-
tioned for Dolni Kounice by Kratochvil (1904) is missing.
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On 2 March 1810 the flood ruptured the protective dam near Kupatovice and
flooded the forest and the surrounding meadows. The water could not flow
away, because the protective dam held it from the other side. After the serfs dug
through the dam without a permit, the water retreated. At Cvr¢ovice the same
water damaged the weirs and the mill race. At Dolni Kounice part of the ground
near the mill was carried away. In the region of Mikulov the weir between
Dolni Véstonice and Strachotin suffered minor damage, and in some places
river banks were soaked, but only on 4 April. At MaleSovice damage due to the
spread of water to meadows and pastures on 13 August of the same year was
estimated at 4000-5000 gulden.

The damage mentioned on the domain of Dolni Kounice before 8 June 1812,
was evidently also connected with the flood. According to the report of the
commissioner 196 wagon loads of hay were destroyed in the meadows. Kra-
tochvil (1904) mentions a flood that brought a lot of lumber only to 10 July of
the same year. Before 22 July 1816 after rains lasting several days and floods on
the rivers Jihlava, Svratka and Dyje, damage was reported to field crops at
Pouzdfany, Strachotin and Popice, the same as to meadows near those rivers.
Downpours on 31 July-2 August 1817 were the cause of the flood on the
Jihlava, which flooded the gardens at Medlov and a great part of meadows at
Némcice. Damage to grain and gardens was intensified by hail which reached
the size of one-half of a hen egg in the surrounding of Mé&l€any. Similarly the
flooding of the suzerain and serf meadows is described in the Mikulov region.
In this connection a petition was handed to the Brno regional office, referring to
the unfinished water structure on the Dyje in the Lednice domain, when due to
rising waters there are floods at Dolni Vé&stonice, Strachotin and Pavlov. Spates
of water after sudden snow melting in the Bohemian-Moravian Highlands be-
fore 18 January 1818 caused the rupture of the dam on the Jihlava near Ku-
pafovice. At that time only one house was saved. Also Pravlov, the suzerain
farmstead at Némcicky and the suzerain meadows were flooded.

Another flood arrived at Dolni Kounice shortly before 23 May 1820. Ac-
cording to Kratochvil (1904) it destroyed 108 houses and the bridge. On the Mi-
kulov domain this event was mentioned after the downpours on 21-22 and 24
May, when the rivers flooded meadows and floodplain forests. Game and
pheasant nests with eggs were afflicted. The list of afflicted communities in-
cludes Bulhary, Dolni Véstonice, Musov, Pavlov, Pouzdfany, Strachotin and
Uhercice. A similar situation was repeated after the rains before 17 August
1821, when in the preceding list of affected communities includes Horni
Véstonice instead of Bulhary and Dolni Véstonice. A document from the re-
gional office in Brno of 4 December 1824 includes a note of flooded plots at
Pavlov, so that no yield is expected from them. But a detailed specification of
the event is not evident.

After the March flooding of the rivers Jihlava, Svratka and Dyje in 1826,
they flooded repeatedly in May and June of the same year due to rains lasting
several days. Fields, gardens, meadows and pastures were under water at Bul-
hary, Dolni Véstonice (the community was flooded for the fourth time, 267
serfs suffered damage), Pavlov (flooded 3 times, on 5 May, 3 and 24 June),
Pouzdfany (three times the Svratka in flood), Strachotin and Uhercice (97
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serfs). Floods in the above communities afflicted altogether 1594 acres 802 5/6
square “sdhs” (i.e. about 917.6 ha) of agriculturally utilised areas. Before 25
June 1827 after rainy weather the rivers Dyje, Jihlava and Svratka were in flood
and their waters flooded meadows, forests, pastures, destroyed hay and covered
the aftermath with mud. The affected communities included Bulhary, Dolni
Véstonice, Musov, Pavlov, Pouzdrany, Strachotin and Uhercice. About mid-
January 1828 the flood affected above all Kupatovice. The description of this
event was brought even in the press of the time (see Briinner Zeitung of 24
March 1828). In June 1829 the floods caused damage to the dominical and rus-
tical in the same communities as in 1827. On 5 October 1829 the Dyje in flood
caused damage to the aftermath on the Drnholec domain (Brod nad Dyji, Dobré
Pole, Dolni Dunajovice, Drnholec, JeviSovka, Novosedly, Novy Pierov).

Before 6 April 1830 the Dyje at Pavlov flooded. The flooding of communi-
ties and meadows was caused by the flood on the Dyje and the Jihlava on 11-12
June of the same year (stated communities Dolni Véstonice, MuSov and Stra-
chotin). It is not quite evident which of the two floods is drawn attention to in
the communication of the regional office to the manager at Dolni Kounice of 7
August 1830. A short spread of the waters of the Dyje and the Svratka before 18
August 1831 meant the destruction of aftermath for the peasants of Buhary,
Dolni Véstonice, Musov, Pavlov, Pouzdiany, Strachotin and Uherc¢ice. On 1
March 1833 a flood started on the river Jihlava at Pravlov and caused great
damage to houses, farm buildings, gardens and meadows. Before 9 June 1834
the Dyje in flood spread and covered with mud meadows and pastures near
Novy Pferov on the Drnholec domain. Considerable damage was caused by the
flood of 26-29 December 1837. The report speaks of damage to the mills of
Dolni Kounice and Medlov, the ponds at Vlasatice, demolished houses at Ném-
¢i¢ky and Pohotelice, and flooding at Kupatovice and Pravlov, where the par-
son asked the administrator at Dolni Kounice for help in removing the ice floes
remaining on the ground after the flood. Pravlov suffered again by the move-
ment of ice and high water of the Jihlava on 7-10 March 1838, when 40 houses
collapsed in the community and another 30 were half damaged. Another source
says that hardly one-sixth of the 115 houses and farm buildings remained un-
damaged. In this event the inhabitants of Pravlov complained that the commu-
nity had been affected by water already in the years 1828, 1830 and 1832. The
regional office in Brno proclaimed a collection to help the affected. For the
work of releasing ice at the MuSov bridge during the March flood wages were
paid to three men. Before 20 June 1838 the waters of the Svratka flooded mead-
ows near Dolni Véstonice, Musov, Pouzdtfany, Strachotin and Uher¢ice and
gave a check to good haymaking.

Damage to the domain of Dolni Kounice was also recorded in the winter of
1839/40. First, due to the movement of ice at the end of 1839 parts of the weirs
at Dolni Kounice and Medlov were carried away and then, on 22 January 1840
another movement of ice damaged the bridge at Pravlov. Further damage
around the river was perceptible at Kupafovice and Vlasatice. On the other
hand, the movement of ice did not cause damage to weirs and the bridge at
Vranovice. On 20 March 1842 the administrator of the domain of Dolni
Kounice reported that the movement of ice this time did not cause damage to
mills, weirs, dams and bridges. Repeated flooding of water occurred after in-
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tense rains in 1843. Thus, the waters of the Svratka flooded meadows at Uher-
¢ice in the night from 14 to 15 June. At Dolni Véstonice, Musov and Pouzdfany
meadows were flooded and grass covered with mud due to the spread of the wa-
ters of the rivers Dyje, Jihlava and Svratka on 27 June, while “the flood still
persists”. Near Pavlov and Strachotin meadows and pastures were flooded on
12-15 July and the flood there was larger than that in spring. Another report
speaks of floods at Strachotin already before 3 July. In May 1844 the spread of
waters of the rivers Dyje, Jihlava and Svratka caused above all the flooding of
meadows and loss of hopes of a good hay harvest. Besides the communities on
the Mikulov domain (Dolni Véstonice, MuSov, Pavlov, Pernd, Pouzdfany, Stra-
chotin, Uhercice) also 5 communities of the Zidlochovice domain are men-
tioned (Blucina, Ivan, Pribice, Prisnotice, Velké Némcice). On 25-28 March
1845 the Jihlava in flood carried away the bridge at Pravlov, and, besides this
community, it also flooded Kupatovice, Neslovice, Vlasatice and Nova Ves. A
source from Pouzdfany documents a great flood on 24 March (Policky 1936).
However, the most severe affected was Musov, where with the exception of the
school, the council house, the parsonage and the hunters’ lodge all houses were
under water on 29-30 March. The situation was complicated by a windstorm,
which drove the waves of the high water to the houses. At the time of handing
the report already one-quarter of the 84 numbers had been demolished and it
was not clear how many more would still collapse (to the event at MuSov see
also the daily Moravia of 8 April 1845).

Convectional storms

A convectional storm represents a set of atmospheric phenomena generated
by the convection accompanying the rise of the thunderstorm cloud
(cumulonimbus), that is, mostly a thunderstorm (lightning), precipitation
(downpours or_hails) and short-time intensified wind (such as tornado, down-
burst, squall) (Salek et al. 2002). Intense downpours can cause destructive flash
floods or floods. These extreme weather events could cause direct damage to
property (strikes of lightning) or in a short time the whole harvest of field crops
in the area affected might be damaged or destroyed. Considerable damage could
also be caused to vineyards, because the production of wine in the southern Mo-
ravian region has always been one of the most significant activities. For the two
domains, belonging thanks to soils of highest quality to places with extensive
agricultural production, losses due to the above phenomena could be very sensi-
tive.

On 1 May 1658 Pavlov was affected by a hailstorm. Before 15 July of the
same year the vineyards at Mél¢any were damaged. M¢lCany was affected by
hail again on 15 July of the following year. Before 15 September 1659 damage
is mentioned due to wind and water (evidently by a downpour and a hailstorm)
at Hlina, Moravské Branice and Siliivky. It is not excluded that it concerns the
same event as at Mél¢any.

The vineyards of MuSov and Pouzdiany were heavily damaged by a hail-
storm on 21 July 1664.

On 25 July 1677 a cloudburst caused great damage to houses, vineyards and
fields of grain at Hlina, M¢l¢any, Moravské Branice and Siliivky. At Mél¢any



341

streams of running water pulled down 16 houses. The afflicted house owners
asked the suzerain for help in the form of lumber for building the demolished
homes.

At Mikulov lightning during a thunderstorm on 22 May 1688 set a house on
fire and 52 buildings burned out (Vanacek 1968). On 4 June of the same year a
hailstorm affected Odrovice and Vlasatice, where it knocked down 380
“meéfices” 7 “achtls” (i.e. 83.8 ha) and/or 726 “meérices” 3 “achtls” (i.e. 159.8

ha) of the fields.

In the night from 11 to 12 August 1691 in the Mikulov region a two-hour
thunderstorm with a gale raged. At Mikulov itself roofs were carried away, win-
dows in the castle and the wind mill were damaged. Trees in gardens and forests
were uprooted. At Bulhary half a roof of the sheep-cote was pulled down. At
Sedlec, the specification of damage due to the hailstorm states: 735 buckets of
wine (i.e. about 416 hl), 77 “meéfices” of wheat (i.e. about 16.9 ha), 363
“mefices” of rye (i.e. about 79.9 ha), 70 “meéftices” of barley (i.e. 15.4 ha) and
569 “méfices” of oats (i.e. 125.2 ha), but also injury to livestock. Damage
amounting to 4871 gulden and 26 kreuzer was required by a cloudburst, which
on 30 August 1692, afflicted the community of Bratcice (15 damaged peasants),
Hlina (16), Kupatovice (19), Mél¢any (31), Moravské Branice (36), Némcicky
(28), Syrovice (8) and Trbousany (26). On 12 May 1693 a cloudburst with a
subsequent flood came to the domain of Mikulov. Besides the damage to mills,
of which those of Véstonice, MuSov and Uherc¢ice “will be unable to grind for 8
weeks”’, meadows were flooded and winter crops destroyed in the fields. Further
damage was caused by a thunderstorm with a downpour and a flood on 19 May
of the same year at Bulhary, Klentnice and Mikulov. Liedermann (1873) men-
tions the hit of a lightning in 1696 at Mikulov, probably to the church spire at
Sv. kopecek Hill.

On 15 May 1712 vineyards and fields with grain were hit by a hailstorm and
a downpour at Klentnice, Pavlov, Pernd and at the Drnholec domain. The hails
reached the size of hens’ eggs. According to the report of 15 August 1718 the
manor house at Dolni Kounice was hit six times by lightning and at Odrovice
the wind carried away the mown spring corn.

On 30 May 1727 damage is mentioned due to “horrible weather” to the serfs
at Hlina, Moravské Branice, Neslovice and TrbouSany. No doubt it was also a
hailstorm in this case.

On 16-17 August 1736 a thunderstorm with a hailstorm caused damage at
Bavory, Dolni Vé&stonice and Pavlov, in which three-quarters of the 119
“méfices” 5 “achtls” of summer crops (i.e. 26.3 ha) were destroyed and in the
case of vineyards completely 20 “Ctvrtces” 2 “achtls” (i.e. 0.6 ha), three-
quarters of 13 “Ctvrtces” 1 “achtl” (i.e. 0.4 ha) and a half of 98 “Ctvrtces” 2.5
“achtls” and 100 “méfices” 1 “achtl” (i.e. altogether 24.8 ha).

On 13 August 1741 the domain of Dolni Kounice was afflicted by a down-
pour with a hailstorm that knocked the grain and completely destroyed the vine-
yards at Kupatovice and TrbousSany. This hailstorm is also mentioned in the
chronicle of the Hodonin burgess Jakub Klein and the list of affected communi-
ties also includes Popice and Pouzdiany (Treixler 1932). On 17 July 1748 the
reeve of Pavlov writes to the duke at Mikulov about the spates of water by
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which half of the field crops and the fodder for livestock were destroyed. In July
of the same year damage due to weather to houses and fields at Pasohlavky is
spoken about. Probably it was a spate rain with damage due to running water.

On 5 June 1753 a hailstorm knocked the grain and vineyards in the sur-
roundings of Dolni Kounice, Kupatovice, MaleSovice, Pravlov and Trbousany.
A downpour with a hailstorm also raged on 24 July 1756 in the surroundings of
Vlasatice and Nova Ves. As stated in the report, fields with grains changed into
desert, vineyards were heavily damaged as well as ponds in the surroundings
due to spates of water.

On 22 June 1760 in the afternoon during a thunderstorm at CvrCovice a
lightning struck and two houses burned out. In the field near Smolin a lightning
killed a man. A heavy downpour in 1761 at Pavlov is mentioned in the report of
29 December, according to which the running water exceeded the height of an
adult man. Eleven houses were in danger, a stable was demolished and the wa-
ter caused great damage to field crops. As follows from another report, the wa-
ter also carried a stream of mud and stones, which directly endangered three
houses. Some gardens fell down; the water also eroded deep ditches and dam-
aged the community road that wagons could not go on it. On 4 July 1767 a
lightning struck and set afire the church at Sv. kopecek Hill near Mikulov
(Liedermann 1873).

An extraordinary downpour and the subsequent flash flood afflicted Neslov-
ice on 14 May 1770. In some houses the water reached quite high and the report
speaks about great damage. A stream of water also carried away eight wagons
from the Drnholec domain which had been there to buy lumber.

On 6 September 1771 during a heavy thunderstorm the lightning struck six
times in the surroundings of Dolni Kounice. During the last strike the house of
the local butcher started burning, but fortunately the heavy rain extinguished the
fire. Kratochvil (1904) mentions in the same place a thunderstorm and fire al-
ready for 1 September.

At Moravské Brénice a hailstorm of 29 June 1772 caused much damage to
the fields and the vineyards. A gale connected with it carried away roofs of the
wine vaults; it destroyed walls and uprooted trees.

On 16 June 1774 a cloudburst destroyed grass and hay in the meadows at
Cvrcovice and in the surroundings. In the same place in the evening on 20 June
a lightning set afire to a house, but the downpour extinguished it. On the follow-
ing day, 21 June, the flooding of fields after a downpour at Cvrcovice, Medlov
and Odrovice caused damage. On 4 July 1775 a lightning during a thunderstorm
set fire to a house at Novd Ves. At Bavory on 22 July 1776 vineyards, fruit
trees, vegetables, wheat and further summer crops were knocked by hail. At the
near Klentnice the hailstorm knocked completely everything, whereas at Sedlec
only “some damage” is mentioned. On 1 July 1777 12 houses with stables
burned from the lightning at Pasohldvky. Fortunately the wind was not too
strong, so that the fire did not spread further.

Three years later, on 12 May 1780, a hailstorm destroyed grain on suzerain
fields at CvrCovice. On 30 June 1781 the regional office in Brno refused to
grant tax abatement to UherCice for the stated damage to vineyards and rye due
to the hailstorm and water. At Mikulov, on 28 May 1784, during a heavy thun-
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derstorm with a downpour lasting from 1230 to 1900 hours, deep grooves were
eroded, in places fields were covered with mud, a water canal was damaged,
and so on. Damage to the suzerain property was not so significant. The same
event may have been meant in the communities of Bfezi and Brod nad Dyji on
the domain of Drnholec, where damage is mentioned due to water spates to
field crops and vineyards. On 13 May 1786 the region of Dolni Kounice was
afflicted by a destructive hailstorm with a gale. The grain and vineyards were
knocked down, roofs carried away, trees broken and uprooted. At Dolni
Kounice many windows of the manor house were broken. Among further dam-
aged communities Moravské Branice, Nové Branice, M¢l¢any and Siluvky are
mentioned. Some people were also injured by the hailstorm at PrStice, Tikovice
and Ofechov.

Vineyards at Dolni Kounice were half or completely destroyed by a hail-
storm in the night from 25 to 26 May 1796. Mé&l¢any, Syrovice and somewhat
less Bratcice were also afflicted. In the night from 19 to 20 August 1797 light-
ning struck the roof of the mill at MuSov during a thunderstorm, thus causing
much damage. On 18 June 1798 lightning set fire to a house and killed one per-
son at Dolni Véstonice. Weak rain did not prevent the fire, although everywhere
else there was heavy rain. In the afternoon of 6 July of the same year much
damage was caused to vineyards and summer crops at Sedlec by a hailstorm, a
downpour and mainly by running water.

On 7 August 1800 three houses and a barn burned at Vlasatice, after being
struck by lightning. Intense rain prevented further spreading of the fire. At
Bavory there was such a hailstorm in 1804 that pieces of ice killed young lambs
(Drossler 1933a). Before 3 May 1808 a spate rain afflicted Nové Branice and
did great damage to fields. On 14 August 1809 a cloudburst was recorded at
Me¢l¢any which caused damage to 42 peasants in gardens, vineyards, fields and
meadows.

A terrible weather, probably with a hailstorm at Mél¢any and Némcicky is
mentioned in the afternoon of 15 May 1811. Whereas the damage to suzerain
farmsteads was 30 and 20 “méfices”, respectively, (i.e. 5.8 and 3.8 ha, respec-
tively), the subjects suffered more. In 1812, without specified date, a hailstorm
is mentioned at Siluvky (Kratochvil 1904). Before 13 July 1814, damage due to
weather (“Wetterschaden™), probably connected with a thunderstorm was re-
ported on the domain of Dolni Kounice. On 30 July of the same year a hail-
storm caused damage to suzerain farmsteads at Dolni Kounice and Mél€any.
Vineyards were particularly damaged. At the manor houses at Dolni Kounice
and Kupafovice hails broke windows. The manor house at PrStice was also
struck by lightning, but it did not set the building on fire. On 22 July 1815 a
heavy thunderstorm with a cloudburst and a hailstorm arrived and it lasted from
7 p.m. until midnight. Damage to houses and field crops was caused at Bavory,
Bulhary, Dolni Vé&stonice, Horni Véstonice, Klentnice, Mikulov, Pavlov and
Sedlec. The duke road was damaged and losses were mentioned in fish farming
(rupture and overflowing of ponds). In 1816 a great part of the harvest was de-
stroyed by a hailstorm at Vlasatice. Particularly intense was the hailstorm on 5
July 1817 in the region of Mikulov, which caused damage particularly at the
foot of the Pavlovské vrchy Hills between Mikulov and Pavlov. Most afflicted
was Klentnice, where nothing at all remained from the vineyards and only one-
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third of the fruit and field crops. At the castle of Mikulov 144 window panes
were damaged and in 87 of them the glass was broken. Damage due to the hail-
storm was recorded in belts also at Bavory, Dolni Véstonice, Horni Véstonice,
Musov, Popice, Pouzdfany, Strachotin and Uhercice. On 17 July 1818 the hail-
storm knocked down one-half of vineyards between the duke lane and Sv. kope-
¢ek Hill near Mikulov. The hail lay one foot high (i.e. about 32 cm).

A thunderstorm, a hailstorm and a stormy wind caused damage to fields and
vineyards on 2 May 1821 at the communities of Popice and Pouzdfany. In the
afternoon on 24 June 1822 lightning set fire to a barn at MaleSovice. Due to a
strong wind the fire spread to further buildings and altogether 15 houses and 7
barns burned out. A flash flood, during which houses at BratCice were damaged,
was recorded on 6 August 1823. In the evening of 23 June 1828 two men were
killed by lightning at Bavory while ringing the bells against the thunderstorm
(Drossler 1933b). In the summer of the same year a hailstorm is also mentioned
there (Drossler 1933a).

On 2 May 1830 a thunderstorm and a hailstorm afflicted Strachotin with
damage to grains. In the afternoon on 19 May 1833 a thunderstorm, a hailstorm,
a downpour and a gale caused great damage to fields at Pouzdfany and between
Strachotin and Popice, where, according to the report, “it will be impossible to
cultivate the fields in the future”.

On 10 and 12 June 1840, after a hailstorm and downpours, meadows around
the ponds were flooded, particularly near Vlasatice. A similar situation was re-
peated there after a thunderstorm and a downpour on 6 June 1844. In the eve-
ning on 31 May 1842 a hailstorm, a cloudburst and spates of waters destroyed
vineyards and heavily damaged gardens, meadows and pastures at Klentnice,
Pavlov and Pernd. In the report of Pavlov it is even stated that meadows, fields
and pastures were so much covered with mud by running water that it would be
impossible to cultivate them in the next and in the following years. In 1843
Neslovice suffered from a hailstorm (Kratochvil 1904). On 4 June 1844 damage
due to downpours is mentioned to field crops at Perna.

Strong winds

Some information about strong winds has already been mentioned in con-
nection with convectional storms, and thus their list is somewhat limited.

On 15 August 1762 a gale caused damage at Bulhary and Pouzdfany.

In the evening on 13 March 1773 a fire broke out at Mél¢any. Fortunately a
strong wind blew from the village to the vineyards, so that it did not spread.

On 27-29 September 1798, at the Mikulov domain, a strong wind was men-
tioned blowing for three days and two nights, accompanied by boisterous gusts.
The wind gusts damaged vineyards.

In the morning of 15 June 1822 a stormy wind caused great damage to roofs
and trees on the domain of Dolni Kounice. At Vlasatice it carried away a dam-
aged shingle roof from a stable.

On 14 April 1834 a strong wind that had been blowing for several days
spread a fire at Pouzdfany, so that 103 houses and many barns were burned out
(Policky 1936).
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On 22 January 1840 after midday a stormy wind was observed during a fire
at Vranovice.

Early and late frosts

Besides heavy winter frosts considerable damage to the field crops, fruit
trees in blossom and vineyards was also caused by late spring frosts. On the
other hand, early autumn frosts endangered above all the vintage of vine grapes.
An important factor for the action of frosts was the location of vineyards or gar-
dens, because in valley positions during night outgoing radiation the tempera-
ture dropped even lower than in slope or top positions.

According to a report of 1659 from the studied region almost all the vine-
yards froze at Pouzdtany, Strachotin and their surroundings (Policky 1936).

On 5-6 September 1664 grapes in vineyards were affected by a heavy frost
around Mikulov. In the report damage is mentioned according to the individual
tracts in the whole volume of 1880 buckets (i.e. about 1064 hl) and it is stated
that the duke’s vineyards were afflicted less than those of the subjects. Simi-
larly, vineyards, but also fruit trees were damaged by a late frost on 7 May
1666. The list of the individual communities includes Horni Véstonice, Miku-
lov, Popice, Pouzdrany (62 “achtls” of suzerain vineyards, i.e. 1.7 ha) and
Sedlec. The frost raged there also a year later before 19 May. At Uhercice
around 50 buckets of wine froze (i.e. about 28 hl) at suzerain vineyards. The
vineyards at Pouzdfany and Popice were also seriously damaged. Vineyards
around Mikulov were again affected by frost on 2 May 1668. Again there was
smaller damage to suzerain than to subject vineyards, perhaps due to their more
favourable slope position. The list of damaged communities includes Dolni
Véstonice, Horni Vé&stonice, Mikulov, Popice, Pouzdfany (“only a few plants
were not touched by the frost”), Sedlec and Strachotin (“everything froze”).

Also in 1675, due to frosts, few grapes ripened around Mikulov and the wine
was, besides, sour (Dostal et al. 1968).

Before 22 May 1768 two night frosts damaged vineyards at Horni Véstonice
and in other communities of the Mikulov domain.

In 1781 the vineyards at Pouzdfany froze, so that there was no wine (Policky
1936).

On 31 May 1818 a frost destroyed all rye and a great part of the wheat at
Vlasatice.

Thanks to late frosts on 14-15 May 1825 no wine was made at Bavory in
that year. In the same place on 3 and 10 May 1828 frosts destroyed one-half of
the vineyards (Drossler 1933a).

Heavy frosts on 10-15 May 1831 damaged vineyards at Bavory, Dolni
Véstonice and Pouzdiany. Although in the reports it is stated that damage due to
frost does not constitute the right to tax abatement, the petitions stress the fun-
damental importance of viticulture for the prosperity of communities in the Mi-
kulov region. In 1832 late frosts afflicted vineyards at Pouzdiany (Policky
1936). On 29 May 1834 frost caused damage to vineyards at Bavory (Drossler
1933a).
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DISCUSSION OF RESULTS

As follows from the above voluminous description, the obtained information
about meteorological and hydrological extremes represents altogether quite new
and original knowledge for the region of southern Moravia. The first preserved
records of the late 1650s are no doubt connected with the possibility of asserting
tax abatements after the introduction of the First Moravian Land-Registry in
1655. The subjects of the study so far have not been extremes after 1850, when
gradually systematic meteorological observations start appearing. A total of 68
floods and the same number of cases of convectional storms, including 34 hail-
storms have been documented on the two domains in the period 1650-1849. The
number of strong winds (15) and frosts (14) is substantially lower. Concordant
extremes exhibited at the two domains concerned mostly floods, whereas the
impacts of convectional storms were, as a rule, limited to a smaller region.

The preserved records include above all events that can be considered ex-
treme from the point of view of their impacts, that is, they were worth mention-
ing in the reports of administrators or they may have been directly the reason
for the petition for the reduction of the tax duty. That is evident with floods,
with reports often stating that the spring spread of the waters of the rivers
Jihlava, Svratka and Dyje is almost a phenomenon of every year. Even though
some communities appear almost regularly in the reports, it is difficult to com-
pile a chronology of the extremes for the individual communities. They would
be considerably incomplete and it would be necessary to complement them
from a number of further sources.

That is why Fig. 5 shows the frequencies of occurrence of the studied ex-
tremes for the two studied domains as a unit. It seems that, both in the case of
floods and of convectional storms after 1760, a considerable part of the signifi-
cant extremes is expressed. Their higher concentration in this period can be
partly explained by the increased climatic variability, corresponding in the clas-
sical understanding of the development of climate to the last phase of the so-
called Little Ice Age (ending in 1850-1860 — see e.g. Brazdil and Kotyza 2002).
In the Czech Lands this period includes, for example the disastrous floods of
February 1784 and March 1845 (Brazdil 2002) or the destructive hurricanes of
January 1801, December 1833 and January 1834. The increase in strong winds
between 1770 and 1870 is documented for the Czech Lands, for example by
Brazdil et al. (2003a). The discussed increased number of extremes must also be
attributed to the character of the information processed. Its increase is also con-
nected with a higher number of preserved official economic documents and
with the approach to the present, the same as to the increasing bureaucratisation
of the state administration after the succession of Maria Theresa. To judge criti-
cally the weight of the individual factors will only be possible after the excerp-
tion of further sources from other regions of southern Moravia.

The most destructive extremes on the two domains were above all the floods
due to the snow melting and movement of ice, the same as from substantial pre-
cipitation, which flooded not only gardens, fields, meadows and pastures, but
also damaged houses, farm buildings and structures on water streams. On the
domain of Dolni Kounice their almost regular target were above all Kupatovice
and Pravlov, on the domain of Mikulov above all MuSov, Pavlov and Dolni
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Véstonice, but also Pouzdfany, Strachotin and Bulhary. Out of 68 reported
floods almost one-half (48.5 %) fell in the period 1810-1849. Another accumu-
lation of them is evident in the years 1760-1789 (25 %). The most disastrous on
the two domains were no doubt the floods of 1698, 1771, 1775, 1799, 1800,
1826 and 1838. A similar accumulation of floods into only a certain time space
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Fig. 5. Fluctuation of the frequency of occurrence of selected meteorological and hydro-
logical extremes in a part of southern Moravia in 1650-1849 according to the records
about natural disasters at the domains of Dolni Kounice and Mikulov and comple-
mented with further sources

as in the series processed is evident also in the 20th century, as documented by
the data about floods for the stations at Ivancice (the Jihlava), Zidlochovice (the
Svratka) and Travni Dvur (the Dyje). In all three places a conspicuous concen-
tration of floods is evident with a higher n-year peak discharge rate before 1950,
whereas in the latter half of the 20th century floods on those streams were both
less frequent and less intense (Fig. 6). A certain role in the reduction of the
number of floods and their intensity can also be played by water reservoirs,
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their moderating effect by holding back the water being evident particularly in
lesser floods (the Dyje — the water reservoir Vranov nad Dyji has been in opera-
tion since 1934; the Svratka — Brno-Knini¢ky since 1941 and Vir since 1958;
the Jihlava — DaleSice since 1979).

As for the occurrence of convectional storms, only the decade 1700-1709 is
not represented in the damage records from the two domains. Their most con-
spicuous concentration is, on the contrary, evident in 1770-1779 and 1810-
1819, to which more than one-quarter (26.5 %) of the mentioned extremes fell.
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Fig. 6. The variation of the floods according to the n-annual peak discharge rates (n = 2,

5, 10, 20, 50, 100) at the stations Ivancice (1924-2002), Zidlochovice (1921-2002) and

Travni Dvir (1924-2002) (adapted and complemented according to Bukacek 1999). In

the case of several floods in one year there was always plotted the case with the highest
peak discharge rate

In the last mentioned decade also the highest share of 34 total cases of disas-
trous hailstorms (23.5 % of recorded hailstorms) was recorded. They were, as a
rule, territorially limited to one or a few communities, according to the extent of
the thunderstorm clouds. Among the most destructive hailstorms can be counted
above all cases of 13 May 1786 on the domain of Dolni Kounice and of 5 July
1817 on the domain of Mikulov. The spate rain during convectional storms
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caused in a quarter of cases flash floods or floods during which running water
endangered dwellings and farm buildings, the same as the area utilised for agri-
culture, somewhere eroded by running water and in other places covered with
transported material. Among the most disastrous cases the situation at the Dolni
Kounice domain of 25 July 1677 or at Pavlov in 1761 can be counted.

Further analysed extremes, however, do not have an analogous statement
value to those of floods and convectional storms. Thus, a lower number of the
stated late spring or early autumn frosts must be attributed above all to the fact
that to that damage since a certain date no tax abatement was applicable, as fol-
lows from the statement on frosts in 1831. From a limited number of these
cases, we can distinguish above all the destructive frosts of 1664 and 1666-1668
with considerable damage to vineyards. The frequency of strong winds is also
relatively low. As far as they occurred during convectional storms, then their
impacts could be combined or covered by the disastrous action of further phe-
nomena (such as hailstorm, cloudburst). In the other cases the damage due to
strong wind to field crops was essentially lower than during floods or further
phenomena connected with convectional storms. On the other hand, houses,
farm buildings and trees in gardens and forests could be affected more signifi-
cantly, but they are mentioned in the official documents processed only very
rarely.

CONCLUSION

The compiled chronologies of meteorological and hydrological extremes for
the Dolni Kounice and Mikulov domains for the period 1650-1849 show that
data about natural disasters excerpted from official economic records have quite
a fundamental importance for the extension of the source base of historical cli-
matology with the utilisation for the study of the fluctuation of meteorological
and hydrological extremes and their impacts. The obtained data are quite new
for the studied region (i.e. so far unknown from other sources), complement
each other and also complement the existing descriptions of extremes known
from other reports. Thus, they can also be utilised for cross-checking data. De-
spite certain limitations it appeared that from the processed reports it is possible
to generally reliably state the date and place of the event, its type and with cer-
tain probability the extent of its impacts. These sources are thus at least equiva-
lent to other documentary sources of historical climatological information (such
as chronicles, memoirs, personal correspondence), but they rather transcend
them.

On the other hand, there is no doubt that the presented series of meteorologi-
cal and hydrological extremes are incomplete in time and space. This drawback
will gradually be eliminated with the further analysis of analogous economic
documents from the surrounding domains that will contribute to complementing
the temporal and spatial mosaic of extremes. There is a hope that the systematic
study of existing archive materials will permit us to obtain information about all
most significant extremes and their spatial coverage. That should allow a seri-
ous evaluation of their long-term trends with respect to the trends observed at
present.
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Study of the impacts of the individual meteorological and hydrological ex-
tremes remains an independent problem. It is evident that these events many
times sharply concerned the lives of individual people, the whole community or
domain. Therefore the further application of the materials analysed above opens
broad possibilities also for the study of the history of everyday life.
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Rudolf Brdazdil Hubert Valdsek, Zbynék Svitdk

HYDROMETEOROLOGICKE EXTREMY NA DITRICHSTEJN-
SKYCH PANSTVICH DOLNI KOUNICE A MIKULOV MEZI
LETY 1650-1849 PODLE UREDNICH HOSPODARSKYCH
ZAZNAMU O ZIVELNYCH POHROMACH

Pro ziskani informaci o hydrometeorologickych extrémech a jejich dopadech na pfi-
rodu a ¢lovéka pied zacatkem pravidelnych pozorovani jsou vyuzivany razné typy do-
kumentarnich ddajti. Jednim z moZnych zdroji takovychto dat jsou tfedni hospodaiské
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z4dznamy o Zivelnych pohromdch, vedené na trovni spravy panstvi, kraje nebo zem¢.
Jde o novy zdroj ddajt, v historické klimatologii dosud jen zfidka vyuzivany. Zminéné
hospodarské zdznamy souvisely jednak se Zddostmi poddanych o sniZzeni dani v duasled-
ku $kod zplisobenych Zivelnymi pohromami, jednak s informacemi spravci panstvi po-
davanych jejich majitelim o vyznamnych udalostech na panstvich, stejné jako s posuzo-
vanim danovych tlev na drovni kraje nebo zem¢.

V praéci jsou analyzovany zdznamy o $kodach zptisobenych hydrometeorologickymi
extrémy na DitrichStejnskych panstvich Dolni Kounice a Mikulov na jiZzni Moravé mezi
léty 1650 az 1849. Struc¢né jsou charakterizovany jednotlivé zaznamenané piipady po-
vodni, konvektivnich bouii (boutky, blesky, piivalové srazky, krupobiti), silnych vétra a
casnych a pozdnich mrazi, které diky zptisobenym $kodam byly diivodem pro sniZen{
dani. Jednalo se zejména o rtizna poskozeni obydli a hospodaiskych budov, dile zahrad,
poli, vinohrad a luk.

Je podana chronologie analyzovanych extrémi, doplnénd o udélosti z dalSich literar-
nich prament z této oblasti. K vyraznému nartstu extrémi doslo od 60. let 18. stoleti,
coz je teba pficitat jednak vétsimu mnozstvi dochovanych zdznamt, vcetné zvySené
byrokratizace statni spravy, jednak zvysené extremité klimatu ke konci tzv. malé doby
ledové. Studovana panstvi byla nejnicivéji postihovana zejména povodnémi fek Jihlavy,
Svratky a Dyje, zpusobenych tinim sn¢hu, chodem ledu a vydatnymi srazkami. Témér
polovina z 68 zaznamenanych povodni{ pfipadla na obdobi 1810-1849. K nejkatastrofél-
n&jSim pattily zejména povodné z let 1698, 1771, 1775, 1799, 1800, 1826 a 1838. V 68
ptipadech byly skody zplisobeny konvektivnimi boufemi (bouiky, blesky, pfivalové
srdzky, krupobiti), kumulovanymi svym vyskytem zejména na léta 1770-1779 a 1810-
1819. Na posledni uvedenou dekadu pfipadla také téméf Ctvrtina z 34 zaznamenanych
ni¢ivych krupobiti. Po pfivalovych srazkach nasledovaly ve ¢tvrtingé piipadl bleskové
povodné. Méné frekventované jsou ve studované oblasti tidaje o silnych vétrech a pozd-
nich jarnich a ¢asnych podzimnich mrazech.

Provedend analyza ukdzala, Ze z tfednich hospodaiskych zdznami o $kodach lze
veelku spolehlivé stanovit datum a misto udélosti, jeji typ a intenzitu (se zfetelem na
rozsah dopadu). Jde tedy o prameny, které jsou nejméné rovnocenné ostatnim dokumen-
tarnim zdrojim historicko-klimatologickych informaci. V ptipad¢ obou analyzovanych
panstvi jde vesmés o udaje o extrémech, neznamé v této oblasti z jinych pramend.



