Chronology of strong winds based on documentary evidence in the Czech Republic from AD 1510
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Because of relatively short series of Although the earliest credible report of strong %ﬁﬁmﬁﬁ?ﬂﬁg - B e S z Many of these records were hand-written in neo-
wind-speed measurements in the winds in the Czech Lands is dated already to 30 | 15 wfﬁ Gothic italic script in German (in more recent
Czech Lands starting in the first half of July 1119 in Prague (Bretholz, Kosmas, 1923), | s times also in Czech). The information related to
the ~ 20th  century, ~documentary the density of records about strong wind fepiptl o gt ok PR strong winds was carefully transliterated and
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evidence ) r.e|c]>cresen:.s anb |Tpotrtant events increases significantly as far as from the RERBr. o e A SEERERo RS Diimnihins excerpted and the database of strong winds was
so.urce. or In orm.a Ion about s rf)ng early 16th century. Documentary evidence is A created. Where possible, individual records were

winds in the pre-instrumental period. : : AR : .
, presented particularly by narrative sources oA Pl checked by cross-referencing to other evidence.
Based —on different documentary (annals, chronicles, memoirs Fig. 1) AN f Strong winds were classified on squalls
records, a database of strong winds in " . 7 : Rt | ) . ’
economic and financial sources (taxation and T80, | tornadoes, strong  winds/blizzards, gales,

the Czech Lands from AD 1510 was : . IPRER | _ _ _
created The study oresents damage records - Fig. 2), official A f Sk ERER EITR windstorms and strong winds of uncertain type.
: .. i re s NP e o St et T e s o Individual events dates of occurrence
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preliminary results from the analysis of E(')rres.polndence h(I.ette:cs), wea’fher dlarle.s,l | ;f;,_”;wg:ﬁ“/; . arimiaae | . ’d \ ; ]:
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508-year long-term chronology of istorical research into forests (Fig. 3), specia G settlements affected, the type and extent o

prints, early newspapers (Fig. 4), forestry

, . : : damage and source of data became the basic
strong winds, which are discussed with e eiontifi ; S 1 Weather decerimtion i 19371838 e | o S eloted o 4 . Fig. 3 Historical research into forests related Fig. 4 Front title page of o &€ e furth il | 4
respect to uncertainties associated recoras, scientific PAPErs an com.munlcatlons, Plg.d’ cd erb e/fcg'g fonin recoraed in 'g. £ laxation recoryf ate ;‘;4:@7{96 cause Sly to damage caused by windstorm on 20 Prager Zeitung from 26 n ormatlor.w or turther critical analyses an

with documentary evidence. and early meteorological observations. redin memory book (S3) convective storm on ugust in Kamenice (51) December 1740 at the Hlubokd nad Vitavou August 1816 (S52) Interpretations.

estate (Paukner and Kruml, 1959)

Results
Frequency of strong winds Temporal variability of strong winds 16 - Historical research into forests
Based on the documentary evidence, 4 329 events of strong winds were identified Strong winds detected were concentrated 1 Special attention was focused on temporal distribution of historical research into forests as one of the most utilise type of
between AD 1510 and 2017. Strong winds were attributed to six different types of mainly from the 1820s to the late 1840s, from | -1 | documentary evidence. The maximum records of strong winds described by historical research into forests was reported in
events: gales (39.9%), strong winds/blizzards (28.5%), squalls (19.7%), tornadoes the 1900s to the late 1930s and in the 2000s. | £ - the 1900s (12.0% of all historical research into forests) followed by 1920s (10.9%) and 1890s (10.7%) (Fig. 11).
(8.0%), windstorms (1.9%) and strong winds of uncertain type (1.8%) (Fig. 5a, b). The mean annual number of strong winds | £ s
during 1510-2017 period (508 years) counts @ % s - 7 Database of strong winds
_ 8.5 events. Because strong winds were 4 - 6 1 mhistoricalresearch into forests
14 , _ m other documentary evidence The database was used for
. recorded only during 476 years, it represents 2 =7 compilation of various long-term
in mean 9.1 events per year (with strong 0 2] . .
Seo wind). The annual maximum of strong winds jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec X 5 chronologies of strong winds for
f;so was recorded in 1833 (53 events). Regarding Fig. 7 Monthly frequencies of strong winds in the ij the territory of the CZ,ech Lands
£ 2y accuracy of dating, 80.2% of all strong winds Czech Lands during the 1510-2017 period (X — non- from AD 1510 (e.g. Brazdil et al.
10 1 events Were exact’ly d.ated With accuracy for exaCtly datea’ €V€nt5) ° _1501 1521 1541 1561 1581 1601 1621 1641 1661 1681 1701 1721 1741 1761 1781 1801 1821 1841 1861 1881 1901 1921 1941 1961 1981 2001 2018a) b) Or Served as a main
01.;;01 1521 1541 1561 1581 1601 1621 1641 1661 1681 1701 1721 1741 1761 1781 1801 1821 1841 1861 1881 1901 1921 1941 1961 1981 2001 da and month and 19 S(y Of events were Flg 11 Decadal frequenCies Of Strong winds according to used historical research into fOFEStS and >ource Of information for detailed
" no¥1 exactly dated (Fig 65 |:1 terms of annual other documentary evidence in the Czech Lands during the 1510-2017 period case studies of extraordinary
° L ol 30 _ windstorms of the 18th and 19th
£ variation, July (10.6%) with the most frequent > centuries (e.g. Brazdil et al. 20172
=] strong wind events was followed by January 2 ] b, c) e ' ’
g, ] (8.9%), June (8.4%) and August with @ S %25 1 P
RS December (8.2% each), i.e. 44.4% of all events = ¢ | 320
° _1501 1521 1541 1561 1581 1601 1621 1641 1661 1681 1701 1721 1741 1761 1781 1801 1821 1841 1861 1881 1901 1921 1941 1961 1981 2001 OCCU rred in these five months (Figo 7)- In te rm '% :;E 15 1 m
msqualls mtornadoes  mstrong winds/blizzards mgales  mwindstorms M strong winds of uncertain type . (o) E 10 1 ﬁ i
of seasonal frequenues, smimmer (_27'54) woas | N Results presented can be partly influenced by uncertainties related to:
Fig. 5 Annual (a) and decadal (b) frequency of types of strong winds in the Czech Lands during the followed by winter (24.9%), spring (20.4%) > e inaccurate dating of some strong winds,
1510-2017 period and autumn (14.3%) (Fig. 8). The highest 0 . . 0 o .
fre uency of strong winds was recorded in the DIF MAM NA SON X 16th 17th 18th 19th 20th 21st ¢ uncertalnty in the type of some strong WlndS,
G : . L : . . o e unequal information potential of different documentary records (e.g.
19th century (32.0%) followed by 20th (30.8%) Fig. 8 Seasonally frequencies of strong winds in the Fig. 9 Centennial frequencies of strong winds in the _ . . ;i . .
and 18th (13.5%) centuries (Fig. 9) Czech Lands during the 1510-2017 period (X — Czech Lands during the 1510-2017 period historical research into forests dates exactly only 25.6% events with daily
"] ' B non-exactly dated events) accuracy but half of the historical research into forests expresses
N ety ;. corresponding damage quantitatively).
* Extent of damage * | = nodamage/unnoun amage
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Damage caused by strong winds was classified
according to their extent to low damage
(minor areally extent, damaged individual

Relative frequency [%]

o
1
N

1 4

The paper presents preliminary results of the temporal analysis of 4 329 events of
strong winds in the Czech Lands from AD 1510 to 2017 (508-year chronology). Despite
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trees, lesser damage on buildings etc.), high ] the enormous time effort related with processing of documentary evidence, the
Fig. 6 Decadal frequencies of strong winds for exactly and non-exactly dated events in the Czech Lands damage (major areally extent, massive S O O S L L S presented chronology represents importance of documentary evidence in the study of
during the 1510-2017 period windthrows, destroyed buildings etc.) and no strong winds and contributes to the better understanding of their temporal variability
or unknown damage (Fig. 10). Fig. 10 Decadal frequencies of damage extent caused by strong winds in the Czech Lands during the in the past.

1510-2017 period

Contact References Archival sources Acknowledgements
Bretholz, B., Kosmas (1923): Monumenta Germaniae historica inde ab anno Christi quingentesimo usque ad annum Brazdil, R., Szabo, P., Dobrovolny, P., Reznitkova, L., Kotyza, ., Suchankovd, S., ValdSek, H. (2017a): Windstorm of the S1 MZA Brno, fond F 200 Velkostatek Trebi¢, Zivelné $kody - odpisy dani 1834-1849. This research was supported by Czech Science
Lukas Dolak millesimum et quingentesimum Auspiciis Societatis aperiendis fontibus rerum germanicarum medii aevi. Tomus 2, eighteenth century in the Czech Lands: course, extent, impacts. Theoretical and Applied Climatology, 129, 623-632. S2 Osterreichischen Nationalbibliothek, Prager Zeitung, No. 239, 26 August 1816, !:oundation, project no. 15-115055 ”WindStnormS
Masa ryk Unive rsity Scriptores rerum germanicarum, Nova Series. Berlin. Brézd,il, R., ?tucki, P., Szabd, P., Dobrovolny, !9., Reznl'éko.vé, Kotyza, O., Valasek, H., L., .Dolék, L., Zahradnicek, P., 0. 949. in the CZGF'? Lands durlng.the past 500 years” and
. ' . Brazdil, R., Chroma, K., Dolék, L., Kotyza, O., Reznitkova, L., Dobrovolny, P, Cernoch, Z. (2018a): Spatiotemporal Suchankova, S. (2017b): The second most disastrous windstorm of the 19th century in the Czech Lands, 26-27 53 SOKA Treblé, fond Farni Gfad Predin, Predin-domécf protokol 1785-1958. by the Ministry of Education, Youth and Sports of
Email: dolak@su .Mmunl.cz variability of tornadoes in the Czech Lands, 1801-2017. Theoretical and Applied Climatology. in review. October 1870. Theoretical and Applied Climatology, doi: 10.1007/500704-017-2146-1. ' ' the CR, project no.
Phone: +420 549 494 378 Brazdil, R., Szabd, P., Stucki, P., Reznitkova, L., Dolék, L., Dobrovolny, P., Tolasz, R., Kotyza, O., Chroma, K., Brazdil, R.,, Szabd, P., Stucki, P., Dobr9volny, .P., Reznitkova, L., Kotyza, O., Vfalééek, H., Melo, M., Su.chénkové, S., Dolak, Cz.02.1.01/0.0/0.0/16_019/0000797 “ SustES -
Suchankova, S. (2018b): Windstorms and forest disturbances in the Czech Lands: 1801-2015. Agricultural and Forest L., Chroma, K. (2017c): The extraordinary windstorm of 7 December 1868 in the Czech Lands and its central European Adaptation strategies for sustainable ecosystem
Meteorology, 250-251, pp. 47—63. context. International Journal of Climatology, 37, Issue Supplement S1, p. 14-29. services and food security under adverse

Paukner, J., Kruml, F. (1959): Historicky prdizkum lesa. Lesni hospoda¥sky celek Hlubokd nad VItavou. Ustav pro
hospodarskou Upravu lesl, Brandys nad Labem, 140 pp.

environmental conditions”.

© Authors. All rights reserved



