Hurbanovo temperature series —
A unique source of information about
climate trends in Central Europe
since 1871

Pavel Stastny, Pavol Fasko, Katarina Mikulova

Slovak Hydrometeorological Institute, Bratislava

,»International Scientific Conference‘, Hurbanovo, 18.05.2016

S HVIU) Slovensky hydrometeorologicky ustav 1

L Akt ettt skt otk ~entt” it



Content of presentation

1. Development of meteorological observations and
measurements in Europe since 17th century till the
Hurbanovo Observatory foundation

2. Meteorological observations in Hurbanovo

3. Presentation of Hurbanovo temperature series
4. Data rescue of historical climatological observation from
Hurbanovo
,»International Scientific Conference‘, Hurbanovo, 18.05.2016
|

S HVIU) Slovensky hydrometeorologicky ustav 2

L Akt ettt skt otk ~entt” it



1. Development of meteorological observations and
measurements in Europe since 17th century till the
Hurbanovo Observatory foundation

Invention of basic meteorological instruments in 17th century

The first systematic meteorological observations and
measurements in the Austro-Hungarian territory

The Meteorological Society of Manheim — beginning of
International meteorological networks

Establishment of state meteorological services
International co-operation in meteorology

,»International Scientific Conference‘, Hurbanovo, 18.05.2016

ﬂ{nﬁnﬁ Slovensky hydrometeorologicky ustav 3

L Akt ettt skt otk ~entt” it



a.

1. Development of meteorological observations and
measurements in Europe since 17th century till the
Hurbanovo Observatory foundation

Invention of basic meteorological instruments in 17th century

Florence, 1657:

Foundation of the Accademia del Cimento (Academy of
Experiment) - scientific society (duration ca 10 years)

Experimentation (about everything, in this early period of

science)

Avoidance of speculation

Creation of laboratory instruments =g &
Standards of measurement e A RN £
Motto - Provando e riprovando (Try and try_again)
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1. Development of meteorological observations and

measurements in Europe since 17th century till the
Hurbanovo Observatory foundation

a. Invention of basic meteorological instruments in 17th century

Basic meteorological instruments from Academy of Experiment:
Barometer, Thermometer, Hygrometer
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1. Development of meteorological observations and
measurements in Europe since 17th century till the
Hurbanovo Observatory foundation

b. The first systematic meteorological observations and
measurements in the Austro-Hungarian territory

First known systematic ,professional® meteorological records
using instruments are from Presov: Adam Reiman (1690 — 1770)

* Meteorological records in the period 1717 - 1720
 Measurements - three times a day

« Barometer from Jena

« Thermometer from Florence (Accademia del Cimento?)
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1. Development of meteorological observations and
measurements in Europe since 17th century till the
Hurbanovo Observatory foundation

c. The Meteorological Society of Mannheim — beginning of
International meteorological networks

Societas Meteorologica Palatina, founded 1780 in
Manheim Germany),

Measurements: 1783 — 1795

+ The first society organising meteorological
observation world-wide

+ 39 stations (Europe, Rossia, Groenland,
North America)

+ Unified instruments (Thermometer, Barometer,

Hygrometer) '
+ Measurements in fixed terms: at 7:00, 14:00, 21 :00'_,;
+ Usage of unified forms, symbols etc. e e : ' e R
,»International Scientific Conference‘, Hurbanovo, 18.05.2016
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1. Development of meteorological observations and
measurements in Europe since 17th century till the
Hurbanovo Observatory foundation

d. Establishment of state meteorological services

Meteorology starting to take a universal character due to increasing
needs for climate and weather data collection for practical purposes.

National economies required the development of meteorological
station networks and the perfecting of observational methods.

1851: Foundation of Zentralanstalt fiir Meteorologie und
Erdmagnetismus in Vienna

The oldiests state meteorological service in the world
Foundation of Meteorological network

Unified measurements, instruments

Scientific research in the service

Karl Kreil (1798 — 1862) the first director of Institute
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1. Development of meteorological observations and
measurements in Europe since 17th century till the
Hurbanovo Observatory foundation

d. Establishment of state meteorological services

1870 - Foundation of the Royal Hungarian Central Institute of
Meteorology and Earth Magnetism in Budapest

The main tasks of the Institute:

. organize and assess meteorological measurements,
. investigate the climatic features of Hungary

Schenzl Guidé (1823 — 1890), the first director of Institute
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1. Development of meteorological observations and
measurements in Europe since 17th century till the
Hurbanovo Observatory foundation

e. International co-operation in meteorology

1853 - the First International Meteorological Conference in

Brussels
. Standardise meteorological observation to be taken from ships

1872 - Leipzig Conference (52 directors of Met services)

o Preparation of the establishmet of the International Meteorological
Organisation (IMO)

. Standardisation of land-based meteorological observations

1873 - the First International Meteorological Congress, Vienna

o Establishment of IMO and its Permanent comitee

o Principle for co-operation
o Definition of met phenomena, symbols for hydrometeors, classification of met
stations, necessity of global observation

1879 - the Second International Meteorological Congress, Rome
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2. Meteorological observations in Hurbanovo

The position of the Observatory in the southern part of Slovakia is the perfect combination with
Vienna and Budapest stations to assess climate features of this region

Some records from Hurbanovo:
__ Maximum temperature:
40,3 deg (20.07.2007)
inimum temperature:;

Zilina  Lespa »

it . @ [$] p
' y Skalnaté pleso
- Rufomberdk P “atranskd Lomnica

: > Strbské Ples
up;vg st @ eopad Predov - vojsko
W '

-

..... - 4 C»“"'."'z""‘é‘”""“h; : - m—— -35,0 deg (11.02.1929)
o A o R -/ Maximum annual precipitation:
T thunc o 978 mm (2010)
g i Minimum annual precipitation:
522 mm (2041)
S e MaXimum snow depth:
e 49 cm (Feb.1929)

Meteorological data from Hurbanovo station are an excellent source for climate variations studies
and climate change detection
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2. Meteorological observations in Hurbanovo

* First meteorological records from 1871

No essential changes in the position
(some replacements within area of 300 m
in the Observatory areal)

Usage of the screen for temperature
measurement

Change of height of thermometers bulbs
gradually from 1,3 to 1,65 m over ground

Some changes in terms of observation till
1893

Rare breaks in observation (mainly in
1888)

In the contrast with Vienna, Prague and Budapest, Hurbanovo remained the provincional city with
practically no urban influence on measurement quality (urban island etc).
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2. Meteorological observations in Hurbanovo

'_r,q

1

Praha — Klementinum observatory (measurements from 1775)

one of the Manheim Meteorological Society network

WSAPRDT | R,
,International Scientific Conference®,
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2. Meteorological observations in Hurbanovo
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2. Meteorological observations in Hurbanovo
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3. Presentation of Hurbanovo temperature series

THE SIXTH NATIONAL COMMUNICATION
OF THE SLOVAK REPUBLIC

ON CLIMATE CHANGE

Figure 6.2: Scenarios of annual number of warm days (with average temperature 2 20 °C) at Hurbanovo in
1950-2100, by modified ECHAMS model outputs, SRES A2 emission scenario and by measured warm
days data in 1951-2012 (SHMI data applied)

Scenarios of annual number of days with mean T >19.9 °C at Hurbanovo
(measured in 1951-2012)
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3. Presentation of Hurbanovo temperature series

Pocet letnych (T,.., > 25 °C) a tropickych dni (T,,, = 30 °C)
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4. Data rescue of historical climatological observations
from Hurbanovo

e The electronic database of SHMI contains digitized climatological
data consistently since 1961

e Later on, the portion of data from 14 stations since 1951 was
added into the database

e Hurbanovo data were completed into database since 1901

e The time series of daily data (measured at 7:00, 14:00 and 24:00)
from Hurbanovo station were inserted into special EXCEL forms
since 1872

. Currently quality control process on data is underway

. Next plans: after finishing QC of data from Hurbanovo, to start with Liptovsky
Hradok station (since 1881)

. Activities of SHMU are in accordance with DARE — WMO project

,»International Scientific Conference‘, Hurbanovo, 18.05.2016
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4. Data rescue of historical climatological observations
from Hurbanovo
i

! E Metadata

observation records

(in Slovak ,,Prostriedok k r:::ii — .Application for quality
control)
= Software for quality control of climatological data
save e
: i: ":;:,:F;?I::‘a = Sflags olfdataqualitv: - ‘;:“
| ) 2 complet data T
e el = 3 Waring <
: uc:ustin:f:‘far:ra:l‘a}s oo ——— _ 5:0ut of range
- - - - - .
. Editing historical data into Excel forms, e sy contrtby
corresponding with original paper forms
. Conversion of some data (a.g.wind
velocity) =
. Imput of raw data into database e
Upload to databaze

. Data quality control in the special
programme, the same as for current data  The technological tool for editing, quality control

. Checked and validated data stored in and archiving historical data
electronical archive ,International Scientific Conference®, Hurbanovo, 18.05.2016
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4. Data rescue of historical climatological observations
from Hurbanovo

%1 11858 - Hurbanove EI@
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Data quality control in the special programme
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4. Data rescue of historical climatological observations
from Hurbanovo

*1 11858 - Hurbanowvo
Data Zobrazit Bunka Stipec Riadok
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Data quality control in the special programme
(Disproportion between Tmax and T21)
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4. Data rescue of historical climatological observations
from Hurbanovo
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Data quality control in the special programme
(No snow measurement, no duration of precipitation)
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Thank you for your attention
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