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aim: long time series in WMO program centennial stations
https://public.wmo.int/en/our-mandate/what-we-do/observations/centennial-observing-stations
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Centennial Observing Stations

"These long-terrn measurements ... are the backbone of both
weather forecasting and climate science. It is highly important that
we ensure the jong-term sustainabllity of these measurements.”

Prof, Petteri Taalas, Secretary-General World Meteorological
Qrganization

Long-term meteorological observations are part of the irreplaceable cultural and sclentific heritage of mankind that serve the needs of current and future generations
for long-term high quality climate records. They are unique sources of past Information about atmospheric parameters, thus are references for climate variablility and
change assessments. To highlight this importance, WMO has a mechanism to recognize centennial observing stations. By so doing, the Organization promotes
sustainable observational standards and best practices that facilitate the generation of high-quality ime series data.
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Austria 6 Innsbruck University Zentralanstalt fur Meteorologie u... 1877 p
Austria 6 Sonnblick 11343 1886 =


https://public.wmo.int/en/our-mandate/what-we-do/observations/centennial-observing-stations

Recognition criteria for centennial meteorological observing stations ?Z § SeoBphare

Guidelines on the WMQO Recognition of
Long-term Observing Stations

2024 edition
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Recognition criteria for centennial meteorological observing stations 92 (é Geobphare

(1) The observing station was founded at least 100 years ago, observing at least one meteorological element since then,
and is in operation as an observing station at the date of nomination

(2) Periods of inactivity of the observing station shall not exceed 10%

(3) The minimum historical station metadata for the full duration of station operation shall contain actual or derived
geographical coordinates including elevation, known changes of station name and/or station identifier, identified
meteorological element(s) and its unit(s) as well as the observing schedule(s)

(4) Any known observing station relocation or change in the measurement technique have not significantly affected the
climatological time-series data

(5) All historical observational data and metadata have been digitally archived or will be rescued. Members shall share
their plans for data rescue, if applicable

(6) The observing station shall be operated according to WMO observing standards (...)

(7) The current environment of the observing station has been classified or will be classified according to the siting
classification defined in the Guide to Instruments and Methods of Observation (...). Members shall share (i) the metadata
attached to the siting classification in the appropriate WMO metadata repository (currently OSCAR) or (ii) their plans to
classify the observing station

(8) The observed and measured data shall be subject to routine quality control procedures according to current WMO
guidelines and practices. The quality control processes as well as its results shall be well documented.

(9) Members shall do their utmost to maintain nominated stations according to the above recognition criteria
(10) Historical observation data and metadata have been or will be made available for scientific research (...)
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KLAGENFURT 1830 - 2025 .@Z& GeoSphere

= Austria

in Osterreich s s s

Klagenfurt Fliegerhorst 1940 Klagenfurt Flughfen 2020
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° Process of digitization
= scan | imaging
= conversion | formatting
first check
editing
second check

DID

* Insert/input into database
= automatically | tests with Al software (transkribus)

= manually | input | quality control | DCT Software
* challenges
* metadata

DO

* QOutlook
“ in general | timetable
= dataset | analysis | publishing | sharing via www (datahub, WIS2.0,....)
= Al tools

WILL DO




Process of digitization - HISTORY

archive inventory @ RS KLA - discovery data treasure
Klagenfurt (1830 -1938)

2020: Transfer historical documents to Vienna

2020: data material screening: first metadata
information and documentation / FIRST CHECKS

2020 - 2024: imaging/scan-tailor/SECOND CHECKS

2020/21: Lockdowns, work interruptions and long
breaks

2021: presentation @ 13th EUMETNET DMWS in Greece
2024: tests with transkribus

2024: input and quality control via DCT (insert into db
with quality and metadata information)

© GeoSphere Austria

climate data sheets/ books, © Anita Paul
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Process of digitization - HISTORY 92& GeoSphere

= Austria

archive inventory @ RS KLA - discovery data
treasure Klagenfurt (1830 -1938)

2020: Transfer historical documents to Vienna

data material: climate data sheets - bound into books

met. parameters:

* precipitation, temp, wind speed + direction, snow, pressure, rel.
humidity

* sunduration (start 1883)

climate data sheets/ books, © Anita Paul

resolution: daily
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Process of digitization - HISTORY 92& GeoSphere

= Austria

archive inventory @ RS KLA - discovery data treasure ﬁ STATIONSGESCHICHTE KLAGENFURT @
Klagenfurt (1830 -1938) r" Al N:8: ZAMG-Annabich! { - o

Nr.6. FllegemostAnnab‘chl \o

Nr.10,11: ZAMG-

Annabichl 3, 4
2020: Transfer historical documents to Vienna —
2| N2 Prettner “ ‘”‘ 1993
St Veiterring 1 (Herbert Sm = o
. L Stock) e b T, M

2020: data material screening: first metadata @~ LS. Iy 5. ZAMG-Annabichi2 |
information and documentation / FIRST CHECKS 1‘_ o - .

Nr.7: ZAMG- Reg.onansmun "" soos [ (Huttenberger Bergw.Ges.)

(Kohldorferstr.52)

Nr5 Landesmuseum

Klagenfurt state museum Landesmuseum (1830-1952) N (Seoind, Jager,
Klagenfurt airfield/airport Flugplatz/Flughafen (1950-2025) -
++ overlapping measurement period (1950-1952)

statnr synnr name lon lat alt bdate  edate op
20214 OKLAGENFURT/LANDESMUSEUM 141800 463700 449 18300101 19520630 2
20203 OKLAGENFURT/STADTPFARRAMT 141800 464700 446 19360101 19401231 2
20204 OKLAGENFURT/FLIEGERHORST 141937 463845 448 19390301 19450101 2
20205 0 KLAGENFURT/ST.MARTIN 141700 463800 454 19440601 19500331 2
20210 11231 KLAGENFURT-FLUGPLATZ 142000 463900 447 19500401 19910331 2
20211 11231 KLAGENFURT-FLUGHAFEN 142000 463900 447 19910401 19960903 2
20212 11231 KLAGENFURT-FLUGHAFEN 141906 463854 450 19960901 21001231 1
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Process of digitization - HISTORY 98& GeoSphere

= Austria

archive inventory @ RS KLA - discovery data treasure
Klagenfurt (1830 -1938)

2020: Transfer historical documents to Vienna

2020: data material screening: first metadata information
and documentation / FIRST CHECKS

book scanner Microbox
Mosquito A1, © Anita Paul
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Process of digitization - HISTORY S JCascepna

= Austria
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Process of digitization - HISTORY

archive inventory @ RS KLA - discovery data treasure
Klagenfurt (1830 -1938)

2020: Transfer historical documents to Vienna

2020: data material screening: first metadata
information and documentation / FIRST CHECKS

2020 - 2024: imaging/scan-tailor/SECOND CHECKS

@Z )« GeoSphere

= Austria

© GeoSphere Austria

Work in prpgress, data input and quality control via DCT, © Anita Paul
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archive inventory @ RS KLA - discovery data treasure
Klagenfurt (1830 -1938)

2020: Transfer historical documents to Vienna

2020: data material screening: first metadata
information and documentation / FIRST CHECKS

2020 - 2024: imaging/scan-tailor/ OCR / gimageReader
/SECOND CHECKS

2020/21: Lockdowns, work interruptions and long
breaks

2021: presentation @ 13th EUMETNET DMWS in Greece
2024: tests with transkribus

2024: input and quality control via DCT (insert into
db with quality and metadata information

Multi-stage quality control via DCT:

| INNER CONSISTENCY CHECKS D

typical errors:

pressure: conversion errors

precipitation: incorrect allocation of sums - day shift
temperature: tmin, tmax errors (observing time/ no
reset)

sun duration: wrong day / burn trace

humidity: over 100%
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kurrent handwriting
other measurement(s)

times
instruments
units
methods

Original kurrent ing

erman english.

Morgens In the morning
Dunstdruck Vapor Pressure
Schneetage Days with snow.

Nachts At night
Donnerwetter Thunderstorm




challenges [ examples

* kurrent handwriting

» other measurement(s)

times
instruments
units
methods

errors depending on station observer

1. Astronomical time

differs from civil time
day begins at noon / shifted 12 hours

NO year zero

Meteorologische  Beobachlungen

2. Mannheimer hours 7,14,21
=>» change in 1971 @ZAMG
=>» Reason:

TV \ main evening program

=» now: ZAMG=7,14,19
HD=7,14,21

.
: oz £ i
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challenges /| examples

kurrent handwriting

times
instruments

Example for different scaling:

= Austria

(« GeoSphere

P&

Date Scaling

Wind

1830-04/1855 0 —4 (4= 5Storm)
05,1855 -01/1916 0d-10

02/19176 - today 1 - 12 Beaufort

Temperature
1830-11/1871
12/1871 - today

Reaumur (1 =1,25°C)
Celsius

Pressure, Precipitation
1830-11/1871
12/1871 - today

Paris line (1 =2,25582971 mm)
1M

Cloud Cover
1830-04/1855
(0571855 - today

0-4
0-10

© GeoSphere Austria
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kurrent handwriting

other measurement(s)
© times until November 1875 since December 1875
* instruments fog
° units o
* methods
thunderstorm
hail

graupel




additional information / metadata gg{g DT

seismic observation: earthquakes
phenological observation: first leave (fall), first bee
flight/sight, first snowdrop,...

astronomical/ optical observation: aurora borealis, comets,
asteroids, solar/ lunar eclipse, rainbows, halos, meteors,
planetary alignments ...

extreme events: floods, records (RR amount, heatwaves),
heavy storms, lightning strikes / damage reports,...

observation in surrounding area: very intense sunsets, ice
thickness Worthersee (Klagenfurt located on lake Worth),
snow lines, black ice,...

others: avalanches, landslides, vandalism,...

© GeoSphere Austria 21



seismic observation: earthquakes

climate sheet 1856 - Nov

Anmurkusg 3. Fir o :

gt i

(] [ =2

s s L £
i =

Am 9. Abends 11:15 Uhr Erdbeben ziemlich heftig von NW zitternd, bei 15 Minuten dauernd.
Am 3. Abends einzelne Schneeflecken, Lagerschnee am 4. Morgens bis 2000 FuR, der am 5 und 6 bis 5000 xxx

On the 9th, at 11:15 p.m., a fairly violent earthquake shook from northwest, lasting 15 minutes.

Am 6. Temp. des Worthsee‘s 24.8°C

Am 15. 6h57° morgens (Eisenbahnzeit:)

War ein Erdbeben. 2 bedeutende Ruttler

Von SE nach NW wellenférmig verlaufend. Dauer ca. 3 Sec.
Am 16. abends doppelter Regenbogen. Der schwachere oben.
Am 19. abends schones Alpenglihen

On the 6th, the temperature of Lake Worthsee was 24.8°C. On
the 15th at 6:57 a.m. (railway time): There was an earthquake.
Two significant tremors. Wavy pattern from SE to NW. Duration
approximately 3 seconds.

On the evening of the 16th, a double rainbow appeared. The
weaker one was at the top.

On the evening of the 19th, beautiful alpenglow.

climate sheet 1897 - July



* seismic observation: earthquake

° phenological observation: first leave (fall), first bee
flight/sight, first snowdrop,...

climate sheet 1911 - July
2% : : Am 30. Juni der Schnitt des Winterroggen xxx
Cut of winter rye on June 30th

climate sheet 1909 - April

Am 6. erste Bliite der Aprikosen
Am 10. ersten Schwalben
Am 23. bliithende Kirschbaume und Apfelbaume, erste Maikafer

On the 6th first blossom apricot trees

On the 10th, the first swallows appear

On the 23rd, cherry and apple trees blossom, and the first
cockchafers appear.




° seismic observation: earthquakes

° phenological observation: first leave (fall), first bee
flight/sight, first snowdrop,...

* astronomical/ optical observation: aurora borealis,

comets, asteroids, solar/ lunar eclipse, rainbows, halos,
meteors, planetary alignments ...

climate sheet 1892 - May

Am 11. Mondfinsternis wegen Bewolkung nicht
sichtbar

Am 29. am hellen Tage, sogar Mittags war Venus
neben Sonne und Mond sichtbar

The lunar eclipse on the 11th was not
visible due to cloud cover.

On the 29th, Venus was visible
alongside the sun and moon in broad
daylight, even at midday.

Am 13. 7h 20° abends ein schoner Meteor Richtung SE-NW in Vollmondgrofie mit Auflosung in 4 Stiicken

von gelben, goldenen und griinen Lichtern 20m ober dem Boden bei Ehrenthal. Zeit 6 sekunden.
Bahnfleck nordostl. vom Zenit. (Beobachter Gartner Hirsch in Ehrenhausens)

On the 13th at 7:20 PM, a beautiful meteor, the size of a full moon, was observed
in the SE- NW, resolving into four pieces of yellow, gold, and green lights, 20
meters above the ground near Ehrenthal. The duration was 6 seconds. The
meteor's path was NE of zenith. (Observer: Gardener Hirsch in Ehrenhausens)

climate sheet 1883 - Mar



seismic observation: earthquake
phenological observation: first leave
(fall), first bee flight/sight, first
snowdrop,...

astronomical observation: aurora
borealis, comets, asteroids,...
extreme events: floods, records (RR
amount, heatwaves), heavy storms,
lightning strikes / damage reports

bty

climate sheet 1900 - Mar Y e S8 RS

Am 26. nachmittags hat ein Sudsturm das Eis zwischen Maria Worth und Portschach
zerrissen. Eisflachen wurden nach Westen und einer nach Osten getrieben und versanken
in den Fluten

On the afternoon of the 26th, a southerly storm tore apart
the ice between Maria Worth and Portschach. Patches of
ice were driven westward and one eastward, both sinking
into the floodwaters.




* seismic observation: earthquakes

° phenological observation: first leave (fall), first bee
flight/sight, first snowdrop,...

* astronomical/ optical observation: aurora borealis, comets,
asteroids, solar/ lunar eclipse, rainbows, halos, meteors,
planetary alignments ...

© extreme events: floods, records (RR amount, heatwaves),
heavy storms, lightning strikes / damage reports,...

° observation in surrounding area: very intense sunsets, ice
thickness Worthersee (Klagenfurt located on lake Worth),

snow lines, black ice,...
Am 10 ten starker Reif, Schnee bis 2200 auf den Siidalpen

On the 10th, heavy frost, snow down to 2200
in the Southern Alps.

E

iml!omfwe" Beobachtungen: 2. el lnaw / Ly Bfows £ 2200 J i S g i

climate sheet 1855- May

Ice thickness
Prabichl 25cm
Portschach 23cm
Loretto 23cm

climate sheet 1906 - Jan




* seismic observation: earthquakes
° phenological observation: first leave (fall), first bee
flight/sight, first snowdrop,...

* astronomical/ optical observation: aurora borealis, comets,
asteroids, solar/ lunar eclipse, rainbows, halos, meteors,
planetary alignments ...

© extreme events: floods, records (RR amount, heatwaves),
heavy storms, lightning strikes / damage reports,...

* observation in surrounding area: very intense sunsets, ice
thickness Worthersee (Klagenfurt located on lake Worth),
snow lines, black ice,...

* others: avalanches, landslides, vandalism,...
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I:lPre iminary verification -ND Data Available

I:I Data not yet entered

I:IData entered, not verified I:lF'na verification
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Flag Typ 5

Data not yet entered Preliminary verification - No Data Available
Flag Typ 2 Flag Typ 6
Data entered, not verified Final verification

flag typ 2: 29%

flag typ 5: 2% prechecked with DCT (criteria)
flag typ 6: 46% endchecked with DCT (criteria)
data not entered: 18%

missing data: 5%
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(1) The observing station was founded at least 100 years ago, observing at least one meteorological element since
then, and is in operation as an observing station at the date of nomination

(2) Periods of inactivity of the observing station shall not exceed 10%

(3) The minimum historical station metadata for the full duration of station operation shall contain actual or derived
geographical coordinates including elevation, known changes of station name and/or station identifier, identified
meteorological element(s) and its unit(s) as well as the observing schedule(s)

(4) Any known observing station relocation or change in the measurement technique have not significantly affected
the climatological time-series data

(5) All historical observational data and metadata have been digitally archived or will be rescued. Members shall
share their plans for data rescue, if applicable

(6) The observing station shall be operated according to WMO observing standards (...)

(7) The current environment of the observing station has been classified or will be classified according to the siting
classification defined in the Guide to Instruments and Methods of Observation (...). Members shall share (i) the
metadata attached to the siting classification in the appropriate WMO metadata repository (currently OSCAR) or (ii)
their plans to classify the observing station

(8) The observed and measured data shall be subject to routine quality control procedures according to current WMO
guidelines and practices. The quality control processes as well as its results shall be well documented.

(9) Members shall do their utmost to maintain nominated stations according to the above recognition criteria
(10) Historical observation data and metadata have been or will be made available for scientific research (...)
o @GeoSphereAustria 30
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Outlook: 9&% Austria

Home

Documentation database| MIDB | GitLab | Confluence om A ge S

Viw s Eingetie

Woges Elnlei!mg Lints Oar Messwnite

Publication www | papers | tv | datahub | databases B

%& /tA National Damage and Event
P e .
=== Database for Austria
- @8& GeoSphere
https://WWW.Cesare.at/en/ : ‘7= Austria Yopis-: Data' ‘Maps' | ‘NewsaodE
https://www.geosphere.at/en/data/data-center/data-hub
Severe weather chronicle
: o : Data Hub
The VIOLA web service provides information on severe weather
« . L. . P . ) Through Data Hub you can download a large number of our data sets from the fields of meteorology
. : events in Austria since 1961, such as heavy rain, hail, lightning strikes, and climatalogy as well 25 data from the Austrian climate research community free of charge.
floods and much more.
" é Download free weather and climate data

Whethes tourismn, agnculture, insurance or construction - weather and climate data are highly relevant In these and
many oth reas. With the Data Hub, we provice businesses, th lentific community, public admenistration as
well as 5o

th high quality and free data from the felds of meteorology and climatology as well as data from

the Austrian climate research community:

https://www.geosphere.at/en/maps/climate-portal/severe-weather-chronicle
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Chimani, B., Auer, |., Prohom, M., Nadbath, M., Paul, A. & Rasol, D. (2021)
Data rescue in selected countries in connection with the EUMETNET DARE activity.

Geoscience Data Journal, 00, 1-14. https://doi.org/10.1002/gd|3.128



https://doi.org/10.1002/gdj3.128
https://public.wmo.int/en/resources/library/guide%20lines%20–best–practices–climate–data–rescue
https://library.wmo.int/viewer/68903/download?file=1354-Long-term-Observing-Stations_en.pdf&type=pdf&navigator=1

