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Taking stock



HISTALP – historical instrumental climatological 
surface time series of the Greater Alpine Region

l Homogenized monthly multi-element 
climate database 

l http://www.zamg.ac.at/ALP-IMP
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l http://www.zamg.ac.at/ALP-IMP

l Auer et al 2007

Some of the involved institutions:



HISTALP DATA QUALITY IN A NUTSHELL:

monthly climate time series 

from the Alps and their wider surroundings

homogenised and                 outlier-corrected

pressure temperature precipitation sunshine cloudiness

number of series 72 131 192 55 66
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mean length 142 147 136 89 120 years

detected 

inhomogeneities
256 711 966 366 234

mean 

homogeneous 

subinterval
31 23 23 12 26 years

detected outliers 638 4175 529

mean gap rate 3.4 5.3 4.8 2.1 3.8 %



statistical modeling of lake surface temperature (LST)
Herbert Matulla, Chemie-HTL, Austria 
Reinhard Böhm, ZAMG, Austria

l There are concerns that rising lake temperatures may 
upset the balance of the ecosystems in lakes and impact 
freshwater fish and fisheries. (estimated cost in Canada 
>$5B/yr Davidson & Wang 2005);

l Statistical modeling of LST from other climatic 
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l Statistical modeling of LST from other climatic 
parameters would be an effective tool to generate 
projections of what may happen in the future;

l Pilot-study based on HISTALP and 50 years of LST at 
14 Alpine lakes;

l We find two main periods marked by decreasing LST up 
to the middle of the 1980s and increasing LST ever since 
then; MLR models established between HISTALP and 
LSTs perform reasonable well in validation experiments.
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FishClim
Thomas Gerersdorfer, Patrick Haas, 

Andreas Melcher, Stefan Schmutz, BOKU, Austria

Changing air-temperature and precipitation pattern will affect discharge 
and water-temperature of rivers – what impact may that have on 
riverine fish assemblages?

Based on a downscaled ECHAM4-IS92a scenario (Matulla 2005) we 
generate projections of discharge and water-temperature for an 
Inner-Alpine river and translate their impact via an ecological model 
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Inner-Alpine river and translate their impact via an ecological model 
(Schmutz 2001) onto the fish-fauna. 

The estimated changes would cause fish species to migrate about 
20km towards headwaters. Grayling and Danube salmon presently 
characteristic for the considered river would be superseded by other 
species. Native brown trout which is already under pressure of 
competition, may be at risk of losing its habitat in favor of invaders 
like the exotic rainbow trout, which are more adapted to higher 
water-temperatures. Projected changes in the fish communities 
suggest an adverse influence on the salmonid sport fishing and a 
loss in its high economic value.
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Extreme precipitation in the Austrian Alps 
and its projection 
Jiafeng Wang  

Changes in extreme precipitation hold a particular high impact on 
ecosystems, infrastructure etc (Katz et al 2001). 
Based on daily precipitation as observed (Schöner et al 2003) and modeled 
(Matulla et al 2004) we (better: Jiafeng) fit the parameters of a GEV 
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(Matulla et al 2004) we (better: Jiafeng) fit the parameters of a GEV 
distribution twice and compare estimated 50 year return-values of extreme 
precipitation  
Results indicate enhanced totals in the Northern foothills of the Alps, which 
could be reasoned by a more frequent occurrence of a weather pattern 
called ‘Vb’ in the scenario. Vb transports great amounts of humid air 
masses from the Mediterranean into Central Europe and sometimes 
causing severe flooding (e.g. the 2002 flooding throughout Austria, 
Germany and the Czech Republic).
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Mass Balance of the Glacier Peyto 
Emma Watson, CCRM, Canada 
Sebastian Wagner, GKSS, Germany 
Wolfgang Schöner, ZAMG, Austria

Especially during summer glacial meltwater significantly contributes to 
the discharge and temperature of rivers in mountain watersheds, 
which in turn are of great importance to riverine fish assemblage, 
agriculture etc. Hence, estimates of the future behavior of glaciers 
are important for developing adaption strategies.
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agriculture etc. Hence, estimates of the future behavior of glaciers 
are important for developing adaption strategies.

Based on a transfer-function that relates large scale weather patterns 
(NCEP/NCAR reanalysis) and Mass Balance measurements 
(Watson et al 2006) we project ensembles of ECHAM5 A1B and 
0B1 (SRES 2001) realizations onto future mass balance behavior.

We find increased ablation during summer and not much change in 
accumulation during winter. This behavior may finally result in 
Peyto’s disappearance and seems in agreement with large scale 
projections of temperature and precipitation throughout the large 
scale study region.  
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Storminess
Xiaolan L Wang, Hui Wan, Val Swail, CCRM, Canada 
Hans Alexandersson, SMHI, Sweden 
Wolfgang Schöner, ZAMG, Austria 
Hans von Storch, GKSS, Germany 

Storms can cause great damage. Some experts argue that global warming 
increases their frequency of appearance  and their fierceness. Is that to be 
observed in Canada’s East or North and Central Europe?
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observed in Canada’s East or North and Central Europe?
Based on pressure readings at stations that form triangles we calculate the 

strengths of the geostrophic wind and its 95/99th annual and seasonal 
percentiles (Alexandersson et al 2000).

In Canada’s East we find  considerable variations on a decadal timescale 
featuring particular enhanced storminess on the turn form the 1970s to the 
1980s. In North and Central Europe a calm period followed stormy 
conditions of the outgoing 19th century. From about 1960 untill the 1990s 
and particularly for Northern Europe a rise in storminess can be found. 
Recent years are calm in Canada’s East and in Europe. 
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Steps ahead

l ‘finishing up’ the studies regarding storminess, 
Peyto and extreme precipitation;

l Development and application of methods to 
assess the performance of regional climate 
models regarding their usability in Canada;
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models regarding their usability in Canada;

l Developing techniques  for merging different 
sources of precipitation data and application of 
them to homogenized gauge data with 
precipitation estimates based on satellite 
observations;



l I am most grateful to Xuebin Zhang, my 
supervisor for his wise guidance and kind 
support

l I am very thankful to all my colleagues and 
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l I am very thankful to all my colleagues and 
friends and …



… .. Soccer-friends. Thank you!
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Verification and application of the Analogue-Method to project 
local scale precipitation from different GCM scenarios: a case 
study within the Sierra Nevada and the European Alps. 

X. Zhang, X. Wang, J. Wang  CCRM

S. Wagner, E. Zorita, H von Storch  

The Analog Method (AM) is a simple statistical downscaling technique that features 
considerable vantages – it generates spatially meaningful results and it links variables 
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considerable vantages – it generates spatially meaningful results and it links variables 
That can follow different statistical distributions. 

Here we investigate AM’s dependence on the way to select analog atmospheric states



Mountain range: normal/parallel to the main 
air flow; distance from the ocean: 300/1200km;
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air flow; distance from the ocean: 300/1200km;
precip.max during winter/summer



What information do we have?

Historical information H
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Scenario information S for the future
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Reanalysis products (NCEP/NCAR or ERA40)

Observational records
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GCM realizations according to 
different scenarios 
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What is AM actually doing here?

for every date sj   in S  AM takes the 
large scale atmospheric pattern and 
compares it to the observed large 
scale patterns of all the dates hk in H 

AM chooses the most similar historical 
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AM chooses the most similar historical 
circulation pattern and thereby 
address to every sj a specific hk

AM assigns the local scale pattern of 
date hk to date sj. This generates 
local scale information for all sj   in S.



That’s trivial, but what’s ‘most similar’?

l That deals with the similarity of patterns or in 
other words with some kind of distance between 
atmospheric state-vectors (n*102 dim);

l To reduce the degrees of freedom we enter the 
atmospheric patterns into an EOF analysis (n*10
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atmospheric patterns into an EOF analysis (n*10
dim);

l In order to include knowledge about the 
atmospheric evolution we investigate sequences 
of large scale patterns;

l And we apply different ways of quantifying 
similarity.



Our setup

l NCEP/NCAR and ERA40 reanalysis data 
(SLP, spec. humidity at 700 hPa c.f. Pandey et al. 1999)

l Local scale precipitation records at 103/70 
stations in the Sierra Nevada/European Alps 
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stations in the Sierra Nevada/European Alps 

l 5 ways to quantify similarity

l 9 weighting sequences

l 6 dimensions of the EOF space (5,8,...,20)



THE STUDY REGION:  GAR (Greater Alpine Region) 

NE
NW
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NW               NE              S       

S

Long series subset sites               all HISTALP sites      



Strategie um zu Wassertemperatur-szenarien zu kommen
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Situation in der Zukunft
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