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Outline
we want to assess the magnitude of climatic trends over Europe in
1961-2000 that can be linked to changing frequency of circulation types 
(as opposed to changing climatic properties of circulation types)
data

29 stations from the ECA&D project, daily Tmax, Tmin, precipitation
8 objective catalogues from cat.1.2 (CKMEANS, GWT, Litynski, LUND, P27, 
PETISCO, SANDRA, TPCA), each in 3 variants with 9, 18, 27 CTs
all COST733 domains except for D03 – lack of stations

methods
seasonal trends in the frequency of circulation types
seasonal climatic trends from station data
proportion of climatic trends linked to circulation changes - 2 methods of 
attribution used
comparison of all results using classifications in D00 and small domains 
representing each of the stations, Alpine stations in D06+D07



Stations



Results – trends in the frequency of CTs
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Results – trends in the frequency of CTs
Magnitude of significant trends in the frequency of CTs in GWTC10 (days per
season in 1961-2000)
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Results – seasonal climatic mean and 
interannual variability
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(a) long-term seasonal mean 
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(b) standard deviation of seasonal means 



Results – seasonal climatic trends

trend significant at the 95% level
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(a) trend per 40 years (1961-2000) magnitude of linear trend per 40 years (1961-2000)

massive winter warming at most stations

autumn cooling in Central and Eastern Europe – decreasing daily temperature range

few stations report significant trends in precipitation



2. Decomposition of climatic change that took place between the 1st and the
2nd half of the period into frequency-related and within-type change.
See e.g. Beck, Jacobeit, Jones (2007).

1. Ratio of “hypothetical” (circulation-induced) and observed long-term 
seasonal trends. The “hypothetical” trend is calculated from a daily 
series, constructed by assigning the long-term monthly mean of the 
given variable under the specific circulation type to each day. See e.g. 
Huth (2001).

Methods of attribution of climatic trends
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RR winter (DJF)
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Ratio of circulation-induced (“hypothetical”) and observed trends 1961-2000 at 
stations where the observed trend is significant at the 95% level

Results of 24 classifications (8 methods*3 variants) from D00 and small domains

ad 1. Circulation-induced part of climatic trends



Ratio of circulation-induced (“hypothetical”) and observed trends 1961-2000 at 
stations where the observed trend is significant at the 95% level

Difference between classifications from D06 (Alps) and D07 (Central Europe)

ad 1. Circulation-induced part of climatic trends
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Proportion of climatic change that can be attributed to changing frequency of CTs

ad 2. Circulation-induced part of climatic change 
between the 1st and the 2nd half of the period
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Averages of stations with significant observed trends

ad 1. Ratio of circulation-induced (“hypothetical”) and observed trends 1961-2000

ad 2. Proportion of climatic change between the average of 1961-1980 and 1981-2000
that can be attributed to changing frequency of CTs
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Conclusions

We have studied seasonal linear trends in the frequency of CTs in 24
classifications in cat. 1.2 and their relations with trends of Tmax, Tmin, and
precipitation in European regions in the period 1961-2000.

Significant trends in the frequency of CTs occur mostly in winter in domains
00 and 04 through 11, and also in summer in the Mediterranean.

Climatic trends can be only partly explained by the changing frequency of
CTs, the link being the strongest in winter. In the other seasons, within-
type climatic trends are responsible for a major part of the observed trends.

Classifications in the small domains are usually more tightly connected with
climatic trends than those in D00, except for the northernmost stations.

There are large differences between results obtained with individual
classifications – therefore all studies using just a limited number of them
should be taken with a grain of salt.
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