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Motivation

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
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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
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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

b. The first systematic meteorological observations and 

measurements in the Austro-Hungarian territory

c. The Meteorological Society of Manheim – beginning of 

international meteorological networks

d. Establishment of state meteorological services

e. International co-operation in meteorology

„International Scientific Conference“,  Hurbanovo, 18.05.2016
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a. 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

• Standards of measurement

• Motto – Provando e riprovando (Try and try again)

1. Development of meteorological observations and

measurements in Europe since 17th century till the

Hurbanovo Observatory foundation

„International Scientific Conference“,  Hurbanovo, 18.05.2016
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Basic meteorological instruments from Academy of Experiment: 

Barometer, Thermometer, Hygrometer

Main profit for meteorology:

• Standards in measurements

• Comparable results

a. Invention of basic meteorological instruments in 17th century

1. Development of meteorological observations and

measurements in Europe since 17th century till the

Hurbanovo Observatory foundation

„International Scientific Conference“,  Hurbanovo, 18.05.2016
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b. The first systematic meteorological observations and 

measurements in the Austro-Hungarian territory

First known systematic „professional“ meteorological records using
instruments are from Prešov: 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?)

1. Development of meteorological observations and

measurements in Europe since 17th century till the

Hurbanovo Observatory foundation

„International Scientific Conference“,  Hurbanovo, 18.05.2016



Slovenský hydrometeorologický ústav 8

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.

1. Development of meteorological observations and

measurements in Europe since 17th century till the

Hurbanovo Observatory foundation

„International Scientific Conference“,  Hurbanovo, 18.05.2016

Map of Alexander von Humboldt - 1814
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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 für 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

1. Development of meteorological observations and

measurements in Europe since 17th century till the

Hurbanovo Observatory foundation

„International Scientific Conference“,  Hurbanovo, 18.05.2016

Karl Kreil (1798 – 1862) the first director of Institute
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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

1. Development of meteorological observations and

measurements in Europe since 17th century till the

Hurbanovo Observatory foundation

d. Establishment of state meteorological services

„International Scientific Conference“,  Hurbanovo, 18.05.2016

Schenzl Guidó (1823 – 1890), the first director of Institute
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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)
• Preparation of the establishmet of the International Meteorological

Organisation (IMO)

• Standardisation of land-based meteorological observations

1873 - the First International Meteorological Congress, Vienna
• Establishment of IMO and its Permanent comitee

• Principle for co-operation

• Definition of met phenomena, symbols for hydrometeors, classification of met 
stations, necessity of global observation

1879 - the Second International Meteorological Congress, Rome

1. Development of meteorological observations and

measurements in Europe since 17th century till the

Hurbanovo Observatory foundation

„International Scientific Conference“,  Hurbanovo, 18.05.2016



Slovenský hydrometeorologický ústav 12

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)

Minimum temperature:

-35,0 deg (11.02.1929)

Maximum annual precipitation: 

978 mm (2010)

Minimum annual precipitation: 

322 mm (2011)

Maximum snow depth: 

49 cm (Feb.1929)

Meteorological data from Hurbanovo station are an excellent source for climate variations studies 

and climate change detection 

„International Scientific Conference“,  Hurbanovo, 18.05.2016
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• 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). 

2. Meteorological observations in Hurbanovo

„International Scientific Conference“,  Hurbanovo, 18.05.2016



Slovenský hydrometeorologický ústav 14

Praha – Klementinum  observatory (measurements from 1775) 

one of the Manheim Meteorological Society network

2. Meteorological observations in Hurbanovo

„International Scientific Conference“,  Hurbanovo, 18.05.2016
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2. Meteorological observations in Hurbanovo

„International Scientific Conference“,  Hurbanovo, 18.05.2016
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2. Meteorological observations in Hurbanovo

„International Scientific Conference“,  Hurbanovo, 18.05.2016
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3. Presentation of Hurbanovo temperature series



Slovenský hydrometeorologický ústav 18

3. Presentation of Hurbanovo temperature series

Number of arctic days (1901 – 2015)

Number of tropical nights (1901 – 2015)

Number of days with frost and icy days (1901 – 2015)

Number of summer and tropical days (1901 – 2015)
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4. Data rescue of historical climatological observations

from Hurbanovo

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

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

• Hurbanovo data were completed into database since 1901 

• 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 Liptovský 

Hrádok station (since 1881)

• Activities of SHMU are in accordance with DARE – WMO project

„International Scientific Conference“,  Hurbanovo, 18.05.2016
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• Editing historical data into Excel forms, 

corresponding with original paper forms

• Conversion of some data (a.g.wind 

velocity)

• Imput of raw data into database

• Data quality control in the special 

programme, the same as for current data

• Checked and validated data stored in 

electronical archive

The technological tool for editing, quality control 

and archiving historical data

4. Data rescue of historical climatological observations

from Hurbanovo

„International Scientific Conference“,  Hurbanovo, 18.05.2016
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4. Data rescue of historical climatological observations

from Hurbanovo

Data quality control in the special programme

(T21 day before are higher then Tmax in actual day)

„International Scientific Conference“,  Hurbanovo, 18.05.2016
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4. Data rescue of historical climatological observations

from Hurbanovo

Data quality control in the special programme

(Disproportion between Tmax and T21)

„International Scientific Conference“,  Hurbanovo, 18.05.2016
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4. Data rescue of historical climatological observations

from Hurbanovo

„International Scientific Conference“,  Hurbanovo, 18.05.2016

Data quality control in the special programme

(No snow measurement, no duration of precipitation)
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Thank you for your attention

„International Scientific Conference“,  Hurbanovo, 18.05.2016


