PAST HYDROMETEOROLOGICAL EXTREMES IN SOUTH-WESTERN MORAVIA
(CZECH REPUBLIC) DERIVED FROM TAXATION RECORDS

KATERINA CHROMA (1), RUDOLF BRAZDIL (2,1), HUBERT VALASEK (3), PAVEL ZAHRADNICEK (1,4) and LUKAS DOLAK (2)

(1) Global Change Research Centre AS CR,

Brno, Czech Republic Globe

¢

INTRODUCTION

Brno, Czech Republic

chroma.k@czechglobe.cz

%
K2

DT

Nl o=

= =)

zZ k]

EXe N
00 O S
S, S

/‘\‘7‘5‘ S G \&Q‘
Masary iy

Hydrometeorological extremes (HMEs) always influenced human activities, such as agriculture, forestry, water management,
and caused great material daomage or even loss of human lives. In the Czech Lands (recently the Czech Republic), systematic
meteorological and hydrological observations started generally in the latter half of the 19th century. In order to create long-
term series of disastrous hydrometeorological phenomena, it is necessary to search for other sources of information for their
study before 1850. Direct and indirect information about these phenomena is included in documentary evidence, e.Q.
chronicles, diaries, early visual weather observations, newspapers, economic sources etc. Documentary evidence of
economic character belongs to the most important sources, especially documents related to taxation records. Damage to
agricultural crops on the fields or damage to hay on meadows due to the hydrological and meteorological phenomena has
been a good reason for the abatement of tax duty. Also various reports of administrators of estates to the holders could
contain information about damage caused by these phenomena. The paper deals with official correspondence of five
estates located in south-western Moravia (Bitov, Budkov, Jemnice and Staré Hobzi, Nové Syrovice and UhercCice). The
documents give information about the type of phenomena (flood, flash flood, torrential rain, hailstorm, thunderstorm,
windstorm), date of the occurrence, course and corresponding impacts. Created series of individual extremes are used for the

study of their fluctuations in the context of past and present climate variability.

STUDIED AREA

Basic information about the five estates studied (natural disaster records also include

fire). The area reflects the situation in 1834 (Wolny and Schenkl, 1846).
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Location of estates studied (rose) with their administrative centres. The estates studied by Doldk
et al. (2013), used for comparison, are also included (orange). No direct information of HMEs is
available for the Police and Kdousov estates (grey) (B - Bitov estate, Br - Brinice estate, J -

Jemnice estate, K - Kdousov estate, VM - Velké Mezifici estate).

HYDROMETEOROLOGICAL EXTREMES IN SOUTH-WESTERN MORAVIA IN 1761-1900

TEMPORAL ANALYSIS

totally 69 HMEs recorded

113 types of HMEs (e.g. one event of thunderstorm accompanied by hailstorm and
torrential rain causing a flash flood is divided into four single phenomena)
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Annual frequency of (a) HMEs and (b) individual types of
HMEs in south-western Moravia in the 1761-1900 period

SPATIAL ANALYSIS OF SETTLEMENTS AFFECTED

HMEs reported for the highest number of settlements:

¢ 1778, 15 August - thunderstorm with torrential rain - 7 settlements (2 estates)

¢ 1782, 29 July - thunderstorm with torrential rain and hailstorm - 7 settlements (2 estates)
¢ 1789, 13 July - torrential rain and hailstorm - 8 settlements (2 estates)

¢ 1828, 26 August - 7 September - long-lasting rain and flood - 7 settlements (2 estates)

¢ 1830, 26 May - thunderstorm with hailstorm - 8 settlements (3 estates) + information
another 4 settlements at 1 neighbouring estate

¢ 1833, 1 July - thunderstorm with hailstorm - 8 setftlements (3 estates) + information
another 4 settlements at 1 neighbouring estate

about

about

¢ 1833, 20 September - thunderstorm with hailstorm and flash flood - 8 settflements (1 estate) +

information about another up to 10 settlements at 1 neighbouring estate

¢ 1839, 5 August - thunderstorm with forrential rain and hailstorm - 8 settlements (3 estates) +

information about 1 another settlement at 1 neighbouring estate

¢ 1845, 9 June - thunderstorm with torrential rain, hailstorm and windstorm - 7 seftlements (4

estates) + information about another 2 settlements at 2 neighbouring estates

¢ 1848, 20 June - thunderstorm with torrential rain and hailstorm - 9 settflements (3 estates) +

information about another 15 settlements at 3 neighbouring estates
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DOCUMENTARY EVIDENCE RELATED TO THE TAX ALLEVIATION
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The process of tax alleviation related to damage arising out of HMEs. The numbers express the
temporal sequence of individual steps in the process (adapted after Doldk et al., 2013).

Not all types of documents are available for individual HMEs

Usually available types of documents:

information about a
damage on fields,
meadows or grazing
land due to a
weather disaster

(1)

——

official delegation of
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evaluation of the
reported damage
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I d about
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(3. 4)
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(3. 4)

decision about permission of tax alleviation and its amount (in some cases filled into

—

(5. 6)

Limitations and uncertainties of taxation records (Brazdil et al., 2012):
¢ spatial and temporal uncertainty (density of records reflects the number of surviving documents)
¢ uncertainty in the annual distribution (damage to agricultural crops - vegetation period, stages of crop

phenophase)

the form with listed damage, otherwise not available at this stage of administration)

¢ uncertainty as to the type of extreme (dependent on the observational talent and literacy)
¢ uncertainty about the damage done (only events with damage high enough for enfitlement to tax relief are

recorded)
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Based on the official correspondence of five estates located in south-western part of Moravia, archival information about taxation from the Moravian Land Archives
in Brno was excerpted. Based on it, 69 disastrous events (113 individual types) resulting in some kind of damage are documented for 1761-19200. Their temporal
distribution is very variable with highest concentration between 1771-1799 and 1822-1849 (82.6% of all events). Reports of damage due to torrential rain were the most
frequent, with damage on harvest or directly on fields. Hailstorms were the second most frequent and damaged damaged (often very significantly) or destroyed the
harvest. Thunderstorms were the third most frequent but their number is underestimated (hailstorms and torrential rains are related to convection but it was not

pointed out in the original records).

This case study, confined on a small area, demonstrates the high potential of historical taxation records as an important source of data for historical climatology and

hydrology in the Czech Republic and in other European countries.
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