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Abstract ID: 7O1 
 
HISTALP – Historical Instrumental Time series for the Greater Alpine Region  
 
In reality long-term climate series are affected by a broad range of inhomogeneities, ranging from 
significant breaks to small nearly undetectable trends. Those effects bias the long-term series and 
hide the real climate signal. To make such series more useful for climate change studies 
homogenization procedures have to be applied, aiming at the detection and correction of artificial 
signals in long-term series. Homogenization belongs to the basic duties of NMSs; they are the 
holders of data and metadata. HISTALP is a data collection based on the following principles 1. 
Long-term (fully exploiting the potential of systematically measured data), 2. dense (network 
density adequate in respect to the spatial coherence of the given climate element), 3. quality 
improved (outliers removed, gaps filled), 4. homogenized  (earlier sections adjusted to the recent 
state of the measuring site), 5. multiple (covering more than one climate element) and 6. user 
friendly (well described and kept in different modes for different applications). The proposed 
presentation focuses on the long way of the development of the HISTALP database with and its 
access via http://www.zamg.ac.at/histalp. 
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Overview

The Greater Alpine Region and HISTALP –
area, network, data requirements
History of HISTALP

HISTALP today
web-site, applications – existing or in progress
HISTALP tomorrow 
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The  Greater Alpine Region GAR (4 to 19°E, 43 to 49 deg N) 
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700.000 km2, 0 – 3500 m asl Complicated terrain (littoral, mountain tops, 
valleys, cold air pools, urban sites, etc. 

Principal climatological regions: NW-SE, high level stations, climate 
divide between Atlantic, Mediterranean and continental influences
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Some HISTALP characteristics
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MULTIPLE
Air temperature
Precipitation
Air pressure
Sunshine duration - Cloudiness 
(relative humidity, vapor pressure)                             

LONG-TERM

Source: Auer I, Böhm R, Jurkovic A, Lipa W, Orlik A, Potzmann R, 
Schöner W, Ungersböck M, Matulla C, Briffa K, Jones PD, 
Efthymiadis D, Brunetti M, Nanni T, Maugeri M, Mercalli L, Mestre 
O, Moisselin JM, Begert M, Müller-Westermeier G, Kveton V, 
Bochnicek O, Stastny P, Lapin M, Szalai S, Szentimrey T, Cegnar T, 
Dolinar M, Gajic-Capka M, Zaninovic K, Majstorovic Z, Nieplova E. 
2007. HISTALP – Historical Instrumental Climatological Surface 
Time Series of the Greater Alpine Region. Int. J. Climatol. 27: 17-
46 (2007). 
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Data overview
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air pressure temperature precipitation sunshine cloudiness all

no. of series 72 131 192 55 66 516 series

available data 10215 19312 26063 7886 7669 71145 years
mean length of 
series

141.9 147.4 135.7 88.8 119.5 137.9 years

detected breaks 256 711 966 366 234 2533 breaks

mean homogeneous 
sub-interval

31.1 22.9 22.7 11.6 26.3 23.4 years

detected real outliers 638 4175 529 outliers

filled gaps 4217 12392 14927 2011 3513 37060 months

mean gap rate 3.4 5.3 4.8 2.1 3.8 4.3 %

HISTALP database, contents and 
outline statistics of breaks, 
outliers, and gaps
Leading horizontal climatological sub-regions of the Greater Alpine 
Region . Thin lines: Results of PCA (based on single element 
monthly anomalies) for P01air pressure, T01 air temperature, 
R01precipitation, SU1 sunshine, N01 cloudiness. Bold lines: The 
CRS (coarse resolution) compromise allowing for intra-elemental 
comparisons based on equal sub-regions for each climate element
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quality improved (homogenized, outlier corrected, gaps completed)
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Mean adjustments           +1 standard deviation         total range of adjustments
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New: Early bias in instrumental series has been removed (systematic effect) 
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simultaneous measurements taken for eight recent years at the old and modern site at 
Kremsmünster, differences in the diurnal cycle depending on season, using metadata EI 
correction of 32 series

Source: Böhm R , Jones PD ,  Hiebl J , Frank 
D  Brunetti , Maugeri M, The Early 
Instrumental Warm-bias:  A Solution For 
Long Central European Temperature 
Series 1760-2007, accepted for CLIMATIC 
CHANGE special issue MILLENNIUM 
project

Prior to 1850-1870 thermometers were insufficiently sheltered from direct sunlight
normally placed on north-facing walls or windows

temperatures recorded in the summer half of the year were biased warm and those in the 
winter half biased cold, with the summer effect dominating, 

The historic measuring site for temperature and humidity, 6.9m above 
ground at the NNE-facing front of the historic astronomical tower of  
the Monastery Kremsmünster (48° 03' 21" N, 14° 08' 01" E , 380 m asl.)



Zentralanstalt für Meteorologie und Geodynamik

Systematic effect: early rain gages, example: Precipitation in Pula – Pola, 
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kk. Hydrographisches Amt: 2 sites 
(25 years of parallel measurements)
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Comparison of mean monthly precipitation
Pula (HR) 1873-1897: 

rooftop (14.5m) versus 1.3m near to ground

parallel measurements 1873-1897
tower (14.5m above ground)

near to ground (1.3m above ground)

complicated history  (Austria-Italy-Yugoslavia-
Croatia),  a 30% break in 1897



Zentralanstalt für Meteorologie und Geodynamik

Data quality: homogenized and outlier corrected:
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Salzburg-Outlier JAN-1972
error: 4 hPa

Example of:
Visual inspection of air pressure series
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Brief history of HISTALP – how it developed

Early 1990s: ~ 60 Austrian long-term 
temperature and precip. series (Böhm 
1992, Auer 1993)
1994: Kirkkonummi (Majvik) WS on 
Climate Variations – Povl Frich (DMI) 
presented  The Atlantic Climatological 
Dataset NACD, (Frich and Cappelen, 
1992)- multiple, borderless, homogenized 
etc.
Around 2000: start of extension to 
multiple and GAR (national and 
international funded climate change 
projects, „no data projects“
2009: HISTALP goes on-line : 
www.zamg.ac.at/histalp
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HISTALP on-line: http://www.zamg.at/histalp
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Station Data, 1°x1° grids, Coarse Resolution Subregional Means 
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Station-Mode Dataset
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Example:  T01 Mean temperature

Precipitation Series Bosnia and Herzegovina - Dataset

Data download – data policy 

Austrian series may be downloaded for non-profit 
research without restrictions

Files from Switzerland require the permission of 
MeteoSwiss, 

Data of all other national subgroups require a 
respective short notice about the use

Seasonal and annual diagrams 



Zentralanstalt für Meteorologie und Geodynamik

1°x1° grids
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Temperature of low elevation sites

Temperature of high elevation sites

Air Pressure of low elevation sites

Air Pressure of high elevation sites

Precipitation of low elevation sites
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CRSM Data – Coarse resolution subregional means 
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Element:  relative 1961-1990 
relative 1900-2000 

Months, seasons and year   
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Application: Derived elements based on HISTALP SENSITIVITY STUDIES :
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Relationship between air temperature (tm) and frost days (% of month length) by tan h 
modelling FF(tm) = p3,m (1 – tanh (p2,m (tm – p1,m))) , m=1,….,12

FF(tm) = p3,m (1 – tanh (p2,m (tm –
p1,m))) , m=1,….,12

FROSTDAYS
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Application: Long-term series of frost days
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when no minimum temperature measurements
when series carry non removable inhomogeneities
when series are too short 

To overcome deficiencies in frost days series

Source: Auer I, Matulla C, Böhm R, Ungersböck M, Maugeri M, Nanni T, Pastorelli R.  2005 Sensitivity of Frost Occurrence to Temperature 
Variability in the European Alps. International Journal of  Climatology 25: 1749-1766. 
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Application: reconstruction of  high resolution precipitation fields
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Source: Efthymiadis, D., P. D. Jones, K. R. Briffa, I. Auer, R. Böhm, W. Schöner, C. Frei, and J. Schmidli, 2006. Construction of a 10-min-
gridded precipitation data set for the Greater Alpine Region for 1800–2003, J. Geophys. Res., 111, D01105, doi:10.1029/2005JD006120 
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Application in progress: reconstruction of  high resolution temperature fields
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merge the 12 monthly high resolution climatologies (based on 1700 stations in the 
GAR) with the available coarser resolution Alpine homogenized temperature series 
(132 stations) to a high resolution long-term temperature variability grid 1760-2003

Construction of a new HR absolute grid-3 temperature dataset (high resolution-
temperature climatology of ECSN GAR-HRT) merged with HISTALP-T01
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Application in progress. Splitting HISTALP grid-3 precip into the solid and liquid components
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Modeled solid precipitation

snow of special interest for the Alpine 
region: ecological importance, snow and 
water balance 
Economic importance – winter tourism
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HISTALP FOR GLACIER MB RECONSTRUCTION
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Glacier mass balance model using HISTALP 
temperature and precipitation,

A statistical mass balance model for reconstruction of 
LIA ice mass for glaciers in the European Alps, Schöner 
et al., Annals for Glaciology, 2007
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In Austria
Continuous improvements: up-dates, new stations, new elements, new grids: 
Future: grid-1 mode series of sunshine duration (Jurkovic, Türk, 2009)
the step from monthly to daily series (HOCLIS / PRODIGE – SPLIDHOM/ INTERP, Gruber, Auer)

In the GAR
Continuous improvement of network density (new data from Bosnia – Herzegovina)

In EUROPE – from HIST-ALP to ECSN HIST-EU

FUTURE – continuing data search, data recovery, data rescue and digitization 
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HISTALP – POSSIBLE FUTURE OF HISTEU - OBJECTIVES

in the framework of ECSN/EUMETNET
network should cover (main parts) Europe   
Homogenisation on monthly basis

software and recommendations delivered by COST ES0601
software in use at NMSs (e.g. Hoclis (Auer et al., 2001), Prodige (Caussinus et 

Mestre, 2004), SNHT (Alexanderson 1986, Alexanderson 1995), MASH (Szentimrey 
1997, Szentimrey 1999) 

metadata to justify homogenisation 

Gap filling, outliers’ detection




